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WELCOME TO THE 5TH PANDENGUE NET MEETING IN PANAMA CITY!
Thanks to all of you for participating in the 5th PanDengue Net meeting!
It is an honor that The PanDengue Net international executive committee selected
Panama and The Gorgas Memorial Research Institute for Health Studies (ICGES) to held
this 5th edition of the PanDengue Net meeting.
In the history of our country, vector control fight to prevent Arboviral Diseases as
Yellow fever played a crucial role not only in the building of Panama Canal, but also in
the following worldwide strategies to control other vector diseases. Dr. William Gorgas
directed this battle, continued by The Gorgas Memorial Institute, which historically has
participated in the discovery of many Arboviruses in the Americas and led research in
other tropical diseases.
This meeting have given us the opportunity to invite all the professionals that work in
different areas of Dengue disease but also in new emerging viruses like Chikungunya
and Zika, and other neglected Arboviruses. We hope also that this meeting will offer the
opportunity to student to update with this hot trend topics and to share with excellent
scientific experts from all around the world.
Thanks to all the members of the National and International Committees, all volunteers,
for the effort and passion put in the organisation of this Meeting.
We hope you will enjoy the meeting and Panama!
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Symposium on Community-based Interventions for Dengue Control Meeting
Satellite Symposium of the 5th Pan-American Dengue
Research Network
April 20, 2016
Panama City, Panama
Agenda
Morning Session (Moderated by Eva Harris)
9:00-9:15

Welcome and Introduction (Eva Harris) (15 min)

9:15-10:05

The Camino Verde Cluster Randomized Controlled Trial (Neil Andersson) (40 min + 10 min Q)

10:05-10:20

Coffee break + Posters

10:20-11:10

The development of Camino Verde in Nicaragua (Jorge Arostegui) (40 + 10 min Q)

11:10-12:00

Implementation and lessons learned: Camino Verde in Mexico (Arcadio Morales /Jose Legorreta) (40 min + 10
min Q)

12:00-1:00

Lunch
Afternoon Session (Moderated by Amy Morrison)

1:00-1:20

Sustainable Intervention for dengue control in Fortaleza, Northeastern Brazil: An Eco-Health
Approach. (Andrea Caprara) (20 min)

1:20-1:40

Identification of entomological and social risk variables associated with Dengue, Zika and Chikungunya as a
basis for community-based strategies (Clara Ocampo) (20 min)

1:40-2:00

DengueChat for community-based mosquito control (Harold Suazo, Josefina Coloma and James Holston) (20
min)

2:00-2:20

Contributions of social mobilization to dengue prevention: Achievements and limitations in Uruguay (César
Basso) (20 min)

2:20-2:40

Community empowerment strategies for dengue vector control in Cuba (Marta Castro) (20 min)

2:40-3:00

Round-table discussion with speakers, moderated by Linda Lloyd (30 min)

3:00-3:15

Coffee break + Posters

3:20-4:00

Discussion of recommendations regarding community-based strategies for vector control for prevention of
dengue, chikungunya, and Zika, moderated by Jose Luis San Martin, Linda Lloyd, and Harold Suazo (40 min)

4:00-

Reception (will be with the Pandengue Meeting, transportation to Zona del Canal will be available)

Inauguration Programme
5th Pan-American Dengue Research Network
Miraflores lock, Panama City
April 20, 2016

Master of ceremonies: Adriana Bryan

Welcome talks
Dr. Néstor Sosa, General Director of ICGES, 5 min
Dr. Carlos Sariol, Secretary of Pandengue Net, 5 min
Dr. Eva Harris, Chair of PanDengue Net scientific committee, 4 min
Dr. Jorge Motta, National Secretary of SENACYT, 5 min
Dr. Javier Terrientes, Panama Ministry of Health, 5 min
Dra. Sandra López, Gorgas, ICGES, Chair of the 5th PanDengue Net meeting, 15 min
Current research on Dengue, Chikungunya, Zika and other arboviruses in Panama

Dr. Robert Tesh, UTMB, Keynote speaker, 35 min :
The Burden of Dengue, Chikungunya and Zika in the Americas

Traditionnal Panamanian Dances and Gala

April 20 to 23, 2016
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State of the art in mathematical modeling of dengue
The global economic burden of dengue: A Systematic Analysis
Dengue in the Americas: Current situation and new challenges
Dengue Virulence and its Association with the Epidemiological Landscape
Estimating the Burden of Disease and the Economic Cost Attributable to Chikungunya, Colombia, 2014

Break 20 min
Modeling/Public Health/Burden 10:20am-11:50am
Ben Althouse - 20min
Eduardo Undurruga- 20min
José Luis San Martín 20min
Rosmari Rodriguez-Roche -13min
Jaime A. Cardona Ospina -13min

Current, non-genetic methods of dengue vector control
The wMel strain of Wolbachia Reduces Transmission of Zika virus in Aedes aegypti
Geographic expansion of the invasive mosquito Aedes albopictus across Panama
to Chikungunya and Zika— Implications for control of dengue and Chikungunya viruses
Control of Aedes aeghypti by Sterile Insect Technique

species with no off-target effects on beneficial insects and pollinators
Evidence, Technology and Community Mobilization: Taking Back Dengue Control

Michae
Michael
haell Diam
D
Diamond 15min
Aravinda
Aravin
vinda
da da Silva 15min
Jose
e Trev
TTrevejo
revejo 15min
Q&A - 20 min

Zika Session 7:30pm-9:00pm
Richard
Richar
Ric
hard Kuhn - 10min
Isadora
Isador
Isa
doraa Cris
C
Cristina de Siquiera 15min
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The Cryo-EM structure of Zika Virus
Clinical presentation of Zika virus infection in Salvador, Bahia- Brazil:
Guillain-Barré syndrome, other neurological complications and Microcephaly
A Mouse Model of Zika Virus Pathogenesis
Zika Diagnostics challenges
Review of Antibody-Based Approaches to Prophylaxis and Treatment of Zika Virus

6:00 pm-7:30 pm Poster Session, Berlin Hall

Josefina Col
Josefina
Josefi
Coloma 15min
Q&A - 30 min

Round Table Vector Control:
Comparison o
of new Technologies
with traditi
traditional and communitybased approa
approach 4:21-6:00pm
Moderator/Coordinator:
Modera
erator/Co
José Loaiza
Roberto
Robert
Rob
erto
o Barr
B
Barrera - 15min
Use of mosquito traps to prevent chikungunya outbreaks
Luciano
Lucian
Luc
iano More
Moreira 15min
Wolbachia as an Arbovirus Control Strategy in Brazil
Oxitec mosquito – a novel mode of action using genetics to precisely control pest
Simon
Sim
on Warner 15min

Renee Gato
Ren
G
Ar
Armas-13min

Break - 15 min
Ecology/Vector control - 3:15pm4:21pm
Roberto Barr
Barrera - 20min
Jorge OsorioOsorio 20min
Matthew Miller-13min
Mill

Lunch and Special Lunch Experts/Students 11:50-1:30 pm
Biology/Vector-virus interactions
1:30pm-3:00pm
Nikolaos Vasilakis - 20min
Ecology of Sylvatic cycles of Arboviruses of Human Medical Importance
George Dimopoulos - 20min
Engineered Aedes aegypti JAK/STAT pathway-mediated immunity to dengue virus
Jason Rasgon - 20min
Variation in Wolbachia-associated pathogen suppression phenotypes in mosquitoes
Luis Antonio Alonso-Palomares-13min NS1 from DENV modules the immune response in mosquito cells
Raul Andino- 13min
Endogenous viral elements produce trans-generational antiviral piRNAs in mosquitos

Outbreak of Zika virus infection, Guillain-Barré syndrome and Microcephaly in Salvador, Bahia-Brazil
Characterization of Chikungunya Virus Infections in Managua, Nicaragua
Phylogenetic Analysis of Caribbean Chikungunya Virus Complete Coding Sequences
Dengue Birth Cohort in Recife, Northeast Brazil: Incidence and Characteristics

Chikungunya Virus in the Americas: Evolution, Epidemiology, and Vector-Virus Interactions
Dengue phylogeny in Latin America and the epidemiological fitness of Brazilian lineages of DENV-1

Title

Epidem/Phylogenetics - 8:15am10:00 am
Scott Weaver - 20min
Mauricio Nogeira - 20min
Isadora Cristina de Siquiera - 20min
Angel Balmaseda-13min
Nikita Sahadeo-13min
Cynthia Braga-13min

8:00-8:15am Welcome talks

Thursday April 21

Scientific Program

How to elicit cross-reactive antibodies
anti
ntibod
bodies
ies neutralizing
neutr
ne
utrali
alizin
zing
g dengue
dengue
deng
ue vir
virus:
us: A str
struct
structural
uctural view
Dengue
gue Virus Genome Encapsidation and Uncoating
Host cell factors regulation and relocation during dengue virus infection
Early events in dengue and chikungunya virus infection
Protein dynamics of THP1 cells after dengue infection

Break - 20 min
Round Table Severe Clinical
manifestations of dengue,
chikungunya and Zika 4:15-5:45 pm
Moderator/Coordinator: Ana Belen
Arauz
Jaime Torres 15min
Doris Salgado 15min
Gamaliel Gutierrez-15min
Eric Martinez - 15min
Q&A - 30 min

Nathan Gundacker -13min

Clinical
manifestations/Comorbidities 2:35Federico Narvaez- 20min
Mark Lecuit - 20min
Wilmer Villamil-Gomez-13min
Jaime Gonzalez-Cardona -13min

Judith Frydman -13min
Rebecca Broeckel -13min

Pathogenesis/Antivirals 1:202:35pm
Michael Callaghan-20min
Dustin Glasner-13min
Beatriz Sierra-13min

Lunch 11:50-1:20 pm

Eva Harris- Scientic Committee
Announcement 10 min

Erick Perez-Guzman-13min

Parichat Duangkhae-13min
Daniele Henriques-13min

Sheemei Lok - 20min
Mark T Heise - 20min

Pathogenesis 10:20am-11:40pm

Break 20 min
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Utilities and potential limitations of the 2009 who clinical classification of dengue

Severe and fatal chikungunya fever in the Americas
Clinical manifestations of severe dengue
PAHO/WHO response to dengue patients' management and assistance

A hospital-based study of dengue and chikungunya in Nicaragua
Chikungunya virus infection: from bedside to bench
Congenital Chikungunya virus infection in Sincalejo, Colombia: a case series
Hepatic and pulmonary immunopathological features in fatal severe dengue cases
Punta Toro Virus Mimics the Clinical Symptomatology of Dengue Virus

Dengue & Zika Therapeutic Trials: Challenges, Solutions and New Clinical Candidates
Aedes aegypti salivary gland extract-induced endothelial hyperpermeability in dermal microvasculature
Lipid/cholesterol metabolism is involved in viral replication and immune response to provide protection
for African-ancestry against dengue hemorrhagic fever
Defining Hsp70 Subnetworks in Dengue Infection Reveals Druggable Flavivirus Vulnerability
SRC Family kinase inhibitors block alphavirus structural protein translation

CryoEM structure shows antibody neutralize dengue virus serotype 2 by locking E protein dimers
Chikungunya Virus Pathogenesis in the Collaborative Cross: Development of Improved Models
and Identification of Host Pathways Associated with Severe CHIKV Disease
Inflammatory response of keratinocytes facilitates DENV infection in human skin
Sequential experimental infection of dengue virus in marmosets: immune response and
histopathological changes in the liver
DENV-5 efficiently infects human platelet precursors and non-human primate platelets

Round Table Dengue Vaccine Trials
and the implication for Latin
America 4:46-6:10 pm
Moderator/Coordinator: Aravinda
Scott Halstead - 10min
Joachim Hombach - 15min
Gabriel Carrasquilla 15min
Patricia Repik - 15min
Q&A - 30 min

Jorge Muñoz 20min
Ernesto Marques 20min
Maria Emilia Smith-13min
Irene Bosch- 13min

Diagnostic 3:40-4:46 pm

Break - 15 min

Ricardo Palacios 20min

Derek Wallace 20min
Bruno Guy 20min
Alex Schmidt 20min
Govindarajan Dhanakaseran 20min

Vaccines (developpers) 1:45-3:25 pm

Lunch 12:26-1:45 pm

Scott Weaver - 20min
Patricia Repik - 15min
Jeffrey Currier 20min
Shannan Rossi 13min
Robert Beatty 13min

Immunology/Vaccines - 10:2512:26pm
Leah Katzelnick - 20min
Ralph Baric - 20min

Break - 15 min

Mike Diamond - 20min
Ana Sesma - 20min
Eva Harris -20min
Eugenio Hottz 13min
Alessandro Sette 13min
Ana Perez 13min

Immunology 8:30-10:10 am

Virology 8:30-10:00 am

Felix Rey - 20min
Andrea Gamarnik- 20min
Rosa María del Angel - 20min
Jolanda Smit-13min
Victoria Pando-Robles-13min

Saturday April 23
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decision-making
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Experiences and results from large dengue vaccine
resear
earch
ear
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NIAID resources to support dengue vaccine research

The Laboratory Diagnosis of co-Endemic Dengue, Chikungunya and Zika
Diagnostics marquers of dengue, chikungunya and zika
Low Cost Production of Dengue virus E-domain for an inmunoassay development
PAPR: A Rapid Paper Fluidic Approach to Identify Dengue Viruses with Serotype Specificity

Status of the GSK / FIOCRUZ / U.S. Army Dengue Purified Inactivated Vaccine Candidate
Safety and Immunogenicity of a Tetravalent Recombinant Subunit Vaccine for Dengue:
Results of a Phase I Clinical Trial
Update on clinical development of Butantan-DV

Recent scientific and clinical advances in Sanofi Pasteur’s Dengue Vaccine Program

Takeda’s dengue vaccine candidate in children: one or two doses?

Findings of the dengue antigenic cartography consortium
New Reagents for Tracking Polyclonal Epitope-Specific Responses during
DENV Infection and Vaccination
Vaccine Development for Chikungunya: Scientific Progress, Commercial and Regulatory Challenges
Chikungunya and Zika: NIAID-supported extramural vaccine efforts
Potent cell-mediated immunity generated by a live-attenuated dengue vaccine
CHIKV/IRESv1 Vaccine Protects Caribbean CHIKV in Animal Models
Identification of protective antibody epitopes in a dengue NS1 vaccine

Flavivirus disease severity is exacerbated by oral antibiotic treatment
Induction and inhibition of innate immune responses by dengue virus
Neutralizing antibody titers against dengue virus correlate with protection from symptomatic infection
Proteome-identified patterns of inflammatory activation in platelets from dengue patients
Dominant DENV-specific CD8 T-cells exhibit a non-exhausted highly differentiated PD1-phenotype
Blood cell subpopulations in dengue infection: association with warning signs

Title
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Content

Scientific Program

Oral presentations
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E-Book
5th PanAmerican Dengue Research Network Meeting
Panamá, April 20th – 23th
Wednesday April 20th
Inauguration Ceremony of the 5th PanAmerican Dengue Research Network Meeting

Keynote Speaker talk
- Robert B. Tesh
The Burden of Dengue, Chikungunya and Zika in the Americas
Department of Pathology, Center for Biodefense and Emerging Infectious Diseases, University of
Texas Medical Branch, Galveston, Texas, USA
The history of dengue in the Americas will be reviewed as well as current knowledge of the public
health burden of the disease in the New World. Dengue is now ubiquitous in most tropical and
subtropical regions of the Americas, although its true incidence is unknown because of the problems
of inapparent infections, misdiagnosis and inaccurate reporting systems. The recent introduction of
Chikungunya and Zika viruses, two other Aedes aegypti, transmitted viral pathogens, has further
confounded dengue surveillance and reporting. The clinical similarities of dengue, chikungunya and
Zika virus infections will be discussed as well as the difficulties of differentiating them with currently
available and affordable laboratory tests. These diagnostic problems have important implications for
case management, disease reporting, epidemiologic models, and evaluation of future vaccines.
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NIAID/NIH
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Thursday April 21th
Session: Epidemiology and Phylogenetics of Dengue, Chikungunya and Zika.

Invited speakers
- Scott C. Weaver
Chikungunya Virus in the Americas: Evolution, Epidemiology, and Vector-Virus Interactions
Institute for Human Infections and Immunity and Department of Microbiology and Immunology,
University of Texas Medical Branch, Galveston, Texas USA
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Chikungunya virus (CHIKV) is a mosquito-borne alphavirus that originates in enzootic, sylvatic African
transmission cycles involving arboreal mosquito vectors and nonhuman primate and perhaps other
vertebrate amplifying hosts. The virus has probably for centuries emerged into a humananthropophilic mosquito transmission cycle involving Aedes aegypti as the principal vector to cause
epidemics in Africa, Asia and perhaps the Americas. In the modern scientific era, emergence from
Africa of an Asian urban lineage occurred in the late 19 th or early 20th century with continued endemic
circulation in Southeast Asia at least since 1958. In 2004, a new Indian Ocean Lineage (IOL) urban
strain emerged from East Africa and subsequently spread through the Indian Ocean Basin, Asia and
even into Europe. Several sublineages of the IOL strain adapted to use the recently invasive
mosquito, A. albopictus, as the principal vector through a series of envelope glycoprotein
substitutions that enhance infection of the mosquito midgut. Although this new IOL strain was
responsible for thousands importations worldwide via infected air travelers, it was the older Asian
lineage that initiated local transmission in the Americas in late 2013. This Asian strain has
subsequently spread through most of the Caribbean, South and Central America, Mexico and into
Florida with >1.6 million estimated cases. Experimental findings regarding the strain specificity of
adaptive CHIKV evolution suggest that the Asian strain in the Americas, like its predecessors in
Southeast Asia, will be transmitted predominately by A. aegypti. However, another CHIKV strain,
imported directly into Brazil from Africa in 2014, may have higher potential to exploit A. albopictus and
extend outbreaks into temperate climates of the Americas where A. aegypti cannot survive cold
winters. The stability of sustained CHIKV circulation in the Americas could also be impacted by its
potential to recapitulate the history of yellow fever virus by spilling back into an enzootic cycle
involving neotropical monkeys or other vertebrates and arboreal mosquito vectors.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

- Mauricio Lacerda Nogueira
Dengue phylogeny in Latin America and the epidemiological fitness of Brazilian lineages of
DENV-1
Faculdade de Medicina de Sao Jose do Rio Preto - FAMERP
Brazil
Dengue circulation is characterized by a series of changes in serotypes, genotypes and lineages,
which can lead to an increase in number of cases and severity of the disease. In Latin America all
four serotypes are co-circulating with different patterns over the years. We can also detect the
introduction of different genotypes and lineages. Usually when a new strain or clade is introduced in
one region the old lineage is displaced in a event called clade replacement, but co-circulation can
occur. In this presentation we will summarize the molecular epidemiology of dengue circulation in
Latin America with special emphasis in the Brazil. We will also show the pattern of circulation, and the
characterization of two strains of DENV-1 that co-circulated in Brazil in the last few years. We will
discuss some insights in the viral and epidemiological fitness of these strains and their infection with
the host immune system.
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Funding: This work is supported by a FAPESP grant.
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- Isadora Cristina de Siqueira
Outbreak of Zika virus infection, Guillain-Barré syndrome and Microcephaly in Salvador,
Bahia-Brazil.
Gonçalo Moniz Research Center- Oswaldo Cruz Foundation, Salvador, Bahia-Brazil.
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An unprecedented and concurrent outbreaks of Dengue (DENV), Chikungunya (CHIKV) and Zika
(ZIKV) virus happened in Brazil in 2015, especially at Bahia state and others Brazilian northeast
regions. During 2015 approximately 1,6 millions cases of DENV were notified in the country, which
over 50,000 in Bahia. CHIKV was first detected in Brazil in 2014 and in 2015 over 17,000 cases were
identified.
During the current outbreak of ZIKV in Salvador, Brazil, 17.440 suspected cases were reported.
Moreover, the Brazilian Ministry of Health estimated 440,000 to 1,300,000 ZIKV cases in the country
and a state of emergency was declared in Brazil. This coincided with the realization that ZIKV
infection is correlated with birth malformations and microcephaly. Until now, 4783 newborns with
microcephaly and 67 deaths were notified in Brazil.
At the same period several cases of Guillain-Barré Syndrome (GBS) and other neurologic
manifestations raised in Salvador, Bahia, with 44 cases of GBS diagnosed and 73% of them
epidemiological associated with an acute viral syndrome compatible with ZIKV infection. We describe
22 cases of hospitalized GBS and other neurological manifestations associated with ZIKV, CHIK or
DENV infection during an ongoing outbreak, presenting as severe complications of the arbovirus
infection requiring in some cases including intensive care unit admission.
Besides the expected burden of an acute febrile illness regarding the providing for access to the
health care system and loss of working days, there is a new concern about the potential severe
complications and needing for hospitalization. As a new emerging disease, the clinical presentation
and possible complications o ZIKV infection is not well known, and a careful surveillance is
mandatory. Thereafter, clinicians, health care providers should be aware for the potential severe
neurological complications associated with ZIKV infection in new epidemic areas and prepare their
health services for a potential additional burden.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Oral presentations
- Angel Balmaseda
Characterization of chikungunya virus infections in Managua, Nicaragua
Lionel Gresh 1, Sergio Ojeda 1, Stephania Ramirez 1, Nery Sanchez 1, Marlon Melendez 1,
Aubree Gordon 3, Guillermina Kuan 4, Angel Balmaseda 2, Eva Harris 5
Sciences Institute, Managua, Nicaragua; 2Laboratorio Nacional de Virología, Centro
Nacional de Diagnóstico y Referencia, Ministry of Health, Managua; 3Department of Epidemiology,
School of Public Health, University of Michigan, Ann Arbor; 4Centro de Salud Sócrates Flores Vivas,
Managua, Nicaragua; 5Division of Infectious Diseases and Vaccinology, School of Public Health,
University of California, Berkeley .
Chikungunya is a viral disease transmitted by Aedes aegypti and Ae. albopictus mosquitoes. In late
2013, chikungunya virus (CHIKV) was introduced into the Caribbean island of St. Martin. Since then,
over 2 million chikungunya cases have been reported by the Pan American Health Organization, and
most countries in the Americas report autochthonous transmission of CHIKV. In Nicaragua, the first
imported case was described in July 2014 and the first autochthonous case in September 2014.
Here, we analyze the epidemiology and clinical presentation of chikungunya in a community-based,
prospective pediatric cohort study conducted in Managua, Nicaragua. Suspected chikungunya cases
and cases with undifferentiated fever were screened by real-time RT-PCR for CHIKV infection. From
September 2014 to September 2015, a total of 370 chikungunya cases were identified in the cohort.
Two epidemics of CHIKV circulation in the study population were observed: 1) from October 2014 to
February 2015 and 2) since June 2015 (currently ongoing). Most cases (74%) occurred during the
second epidemic. The clinical attack rate was 2.8% (95%CI: 2.2-3.4) and 7.9% (95%CI: 7.0-8.9) for
the first and second epidemics, respectively. Clinical presentation ranged from undifferentiated fever
(14%; 95%CI: 11, 18) to children requiring hospitalization (8%; 95%CI: 5-11). Older children were at
higher risk of symptomatic CHIKV infection (incidence rate ratio per year of age: 1.08; 95%CI: 1.051.11). Moreover, CHIKV-positive children presenting with typical chikungunya symptoms were older
than those with undifferentiated fever (odds ratio per year of age: 0.78; 95%CI: 0.71-0.86). Healthy
annual serum samples collected from cohort participants in March 2014 and 2015 were used to
estimate the seroprevalence of chikungunya (including both symptomatic and inapparent infections)
after the first epidemic. Using an Inhibition ELISA assay that measures total anti-CHIKV antibodies,
the seroprevalence was 6.1% (95%CI: 5.3-6.9). The epidemic is ongoing; analyses will be updated
with current numbers at the time of presentation. Moreover, we conducted a similar seroprevalence
study in the adult population (>15 years old) in the same study area. A total of 848 samples were
collected at the end of May-beginning of June 2015. The seroprevalence in the adult population after
the first epidemic was 13.1% (95%CI: 10.9, 15.5), which is significantly higher than in the cohort (2-14
years old) population. A detailed analysis of chikungunya acute symptoms in our cohort population is
underway. Additionally, patients with confirmed CHIKV infection will be followed longitudinally to
characterize chronic symptoms associated with CHIKV infection.
Funding: National Institute of Allergy and Infectious Diseases (NIAID), National Institutes of Health,
Grant R01AI099631 to A.B.
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- Nikita Sahadeo
PHYLOGENETIC ANALYSIS OF CARIBBEAN CHIKUNGUNYA VIRUS COMPLETE CODING
SEQUENCES
AJ Auguste 1 NSD Sahadeo 2, P Salazar 3, A Ramjag 2, B Olokowure 3, C Guttierrez 3, C
Frederickson 3, SC Weaver 1, CVF Carrington 2

Abstract
Introduction: Local transmission of chikungunya virus (CHIKV) was first documented in the Americas
in December 2013. The virus spread rapidly throughout the Caribbean islands and eventually to the
American mainland causing a major chikungunya fever epidemic. Preliminary phylogenetic analysis
of CHIKV strains from a limited number of countries in the Americas suggests that an Asian lineage
strain was responsible, except in Brazil where both Asian and Eastern/Central/South African (ECSA)
strains were detected.
Objective of the study: To sequence and perform phylogenetic analysis of CHIKV genomes from
several Caribbean and mainland countries to determine if this epidemic was the result of a single
introduction, and identify potential genetic determinants of altered fitness.
Materials and methods: RNA extracted directly from 46 serum samples from 14 Caribbean islands
(Trinidad, Anguilla, Dominica, Jamaica, St. Vincent, St. Lucia, Turks and Caicos, St. Kitts, Grenada,
Montserrat, Haiti, Bahamas, Cayman Islands, Barbados) and 4 mainland countries (Colombia,
Mexico, Suriname, Guyana) was subjected to next generation sequencing using an Illumina HiSeq
platform. The derived sequences were aligned with 44 sequences from Genbank representing each
of the four main CHIKV lineages to form a data set of 90 sequences. Maximum likelihood and
Bayesian phylogenies based on the complete coding sequence (11,354 nt) were inferred using the
GTR+G+I nucleotide substitution model.
Results: Sequence identities amongst the 46 derived sequences ranged from 99.9 – 100% at the
nucleotide and amino acid levels. Several non-synonymous substitutions were observed in the nonstructural and structural polyproteins. Additionally, we observed a 177-nucleotide duplication in the 3’
UTR of Caribbean CHIKV strains. Phylogenetic analysis indicated that all of the derived sequences
belong to the Asian lineage and grouped together with the British Virgin Islands sequence isolated at
the beginning of the Caribbean outbreak. The most closely related Asian sequences circulated
between 2011 and 2013 in China, the Philippines and Micronesia.
Discussion/conclusion.
Our data provide no evidence for multiple CHIKV introductions in the Americas and suggest that (with
the exception of Brazil) this epidemic was the result of a single introduction. Reverse genetic studies
are needed to determine if the non-synonymous substitutions or the 3’ UTR duplication have altered
viral fitness for enhanced transmission in the Americas.
Funding of research: University of the West Indies Research Development Impact Fund.
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- Cynthia Braga
Dengue birth cohort in Recife, Northeast Brazil: incidence and characteristics.
Cynthia Braga 1,2; Priscila Castanha 1; U Montarroyos 3; Marli Cordeiro 1; Gabriela Albuquerque
3; Suzana Mota 2; Kennya Lopes 1; Ernesto Marques Jr 1,4; Celina Martelli 1,5.

Introduction: Dengue is a major public health problem in Brazil. Prospective cohort studies have
provided relevant information of the epidemiology and immunopathogenesis of this infection in the
pediatric population, but few included children with age under four years. We set up a prospective
birth cohort study in the city of Recife, a large urban center and a dengue hyperendemic area of
dengue in northeastern Brazil.
Objective: to describe the maternal and child characteristics, determine the incidence of dengue
infection and the ratio of symptomatic to asymptomatic infections in the first year follow-up.
Materials and methods: The cohort was established at the maternity ward of the Instituto de
Medicina Integral Prof. Fernando Figueira-IMIP, between March 2011 and May 2012. Parturient
enrolled were clinically assessed as having low risk pregnancies, resident in Recife, and agreed to
have their children followed up for at least one year. Children were followed during their first 24
months of age (May 2011-June 2014). Neonates were randomly allocated into two groups and
examined as follows: Group 1 (months 2, 6, 10 and 18); Group 2 (months 4, 8, 12 and 24). Acute
dengue was tracked among febrile children during follow-up. The main outcome was recent/current
DENV infection detected by IgM capture ELISA and/or RT-PCR. Serotype-specific anti-DENV
antibodies were assessed by PRNT. Symptomatic infection was defined as a positive result (DENV
IgM or RT-PCR) along with report of current/previous acute febrile during or between follow up
evaluations. We describe the maternal DENV serotype-specific antibodies profile and DENV
serotypes detected in the child cohort. Incidence rate per 100 person-year (100 py) by age bands was
determined through Poisson regression model.
Results: From 415 children enrolled, 354(85.3%) were examined in at least one follow-up visit,
resulting in an attrition rate of 14.7%. Parturients were predominantly immune to one serotype
(DENV-3; 52%), followed by dual infection (DENV-3 and DENV-4; 29.3%). The incidence rates were
4.0 (IC95%: 1.9-8.5), 13.9 (IC95%: 8.9-21.5) and 6.6 (IC95%: 3.7-11.9) per 100 py between birth and
6 months; >6 to 12 and >12 to 24 months of age, respectively. The ratio of symptomatic to
asymptomatic infection in one-year follow up was 1:1.4. Infections by DENV-1(n=7), DENV-2(n=2),
DENV-3(n=4) and DENV-4 (n=9) were detected by RT-PCR. No cases progressed to severe dengue.
Discussion/conclusion: The data show the high exposure to all DENV serotypes in this pediatric
population. Most dengue cases were mild/asymptomatic, different from that observed in Asian
countries.
Funding: National Council for Scientific and Technological Development (CNPq) of Brazilian
Government (no 482915/2010-2 and PAPES VI/CNPq no407697/2012-8)
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State of the art in mathematical modeling of dengue
Research Scientist, Institute for Disease Modeling, Bellevue, WA, USA
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The expanding geographic range of dengue is troubling, with numbers of individuals at risk of
infection increasing by the day. In the face of the threat of dengue, mathematical modeling has been
instrumental in assessing disease burden, quantifying risks to new geographies, evaluating potential
impacts of novel vaccine implementations, and understanding the biology and epidemiology of the
virus itself. In this presentation I will review the state of dengue mathematical modeling, highlighting
the current knowledge of models of dengue transmission, where key epidemiological parameters are
estimated from observed dengue cases using statistical and mechanistic models; the role of the host
and vector immune responses in guiding observed patterns of dengue transmission and within host
dynamics; the impacts of vaccine campaigns under uncertainty in vaccine efficacy in inducing
immunity to all serotypes of dengue; and the risks posed by latent, and poorly understood, sylvatic
cycles of dengue. I will identify key gaps in knowledge and provide some thoughts on the future of
dengue modeling.
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- Eduardo A. Undurraga
THE GLOBAL ECONOMIC BURDEN OF DENGUE: A SYSTEMATIC ANALYSIS
Shepard, Donald S.,1 Undurraga, Eduardo A.,1 Halasa, Yara A.,1 Stanaway, Jeff D.2
Schneider Institutes for Health Policy, Heller School for Social Policy and Management, Brandeis
University, 415 South St., Waltham, MA 02453 USA
2 Institute for Health Metrics and Evaluation, University of Washington, 2301 5 th Avenue, Suite 600,
Seattle, WA 98121 USA
Introduction: Dengue represents a serious burden to most tropical and subtropical countries around
the globe. Unreported and unrecognized symptomatic dengue virus (DENV) infections make it difficult
to estimate the incidence and costs of dengue. Objective, systematic, comparable measures of
dengue burden are needed to track changes in disease burden progress, assess the application and
financing of emerging preventative and control strategies, and inform evidence-based health policy.
Materials and Methods: We combined data from various sources, including the latest dengue
incidence estimates from the Institute for Health Metrics and Evaluation’s Global Burden of Disease
Study, World Bank Indicators, Demographic and Health Surveys, published literature, and responses
to an expert panel questionnaire to assess the global economic burden of symptomatic DENV
infections in the 141 countries and territories with active DENV transmission. We estimated the total
incidence of symptomatic DENV infection cases and costs by setting, including cases treated outside
of the professional health sector.
Results:Our global estimates indicate that in 2013 there were a total of 58.40 million symptomatic
DENV infections (95% certainty level (CL): 23.59–121.92 million), including 13,586 fatal cases (95%
CL: 4,199–34,672). We estimated a total of 10.53 million patients were hospitalized with dengue. In
total, we estimate the global cost of dengue to have been US$8.89 billion (95% CL:$3.66–$19.71
billion) for year 2013. Our estimates suggest that globally the distribution by treatment setting was
18% hospitalized, 48% ambulatory and 34% treated outside the professional health sector.
Discussion:A range of factors contribute to the uncertainty in our estimates, including limited
availability and quality of surveillance data in many countries. Our estimated costs for Latin America
and the Caribbean (US$1.73 billion) are lower than our previous estimate of US$2.15 billion (2010,
inflation adjusted). The difference is mostly due to refinements in our methods; we have now adjusted
for patients treated out of the professional health sector. Dengue imposes a global economic burden
(~US$8.9 billion) higher than that of other major infectious diseases, including cholera (~US$3.1
billion), rotavirus gastroenteritis (~US$2.0 billion), Chagas (~US$7.2 billion), and canine rabies
(~US$8.6 billion).
Conclusion: The global cost of dengue is substantial and, if control strategies could reduce dengue
appreciably, billions of dollars could be saved globally. In estimating dengue costs by country and
setting, this study contributes to the needs of policymakers, donors, developers, and researchers for
economic evaluations of dengue interventions, particularly with the licensure of the first dengue
vaccine and promising developments in other technologies.
Funding of research: This study was partially funded by a research agreement from Sanofi Pasteur
(http://www.sanofipasteur.com/) to Brandeis University.
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- Jose Luis San Martin
Dengue in the Americas: Current situation and new challenges
PAHO / WHO Regional Advisor Dengue
Dengue is one of the arbovirus transmitted by vectors with the greatest impact on public health
worldwide. The history of dengue in the Americas dates back to 1635, with epidemics reported in
Martinique and Guadeloupe. The vector responsible for the transmission of dengue, yellow fever,
chikungunya and Zika is the Aedes aegypti, which is present throughout the continent, except for
Canada and continental Chile. Between 1947 and 1970 an eradication campaign of this vector was
undertaken, thus achieving control of dengue in the Americas. However, the deterioration of vector
control programs during the 70s led to a reinfestation of the Aedes aegypti in the continent and
subsequent reintroduction of dengue in the Region, with reports of epidemics that repeat every 3 to 5
years.
The increase in the number of dengue cases in the Americas has been exponential, from 1.54 million
reported in the 80s, to almost 10 million cases in the last 6 years (2010-2015). In 2013 and 2015,
2.38 and 2.32 million cases were reported, respectively. Nonetheless, this increase also reflects an
improvement of the epidemiological dengue surveillance systems in the Region. Currently, 50
countries and territories systematically and weekly report dengue data. Historically, between 70 to
90% of the burden of dengue cases falls on 5 countries in the Region: Brazil, who reports
approximately 60% of all dengue cases, followed by Mexico, Colombia, Venezuela and most recently
Paraguay.

Until epidemiological week (EW) number 13 of 2016, almost 700 thousand dengue cases, 1,865
severe cases (0.27%) and 204 deaths (case fatality rate 0.03%) have been reported in the Region.
The country with the highest fatality is Dominican Republic (0.60%, 18 deaths), followed by Colombia
(0.29%, 92 deaths). In February, Uruguay reported its first autochthonous dengue case, and a
cumulative total of 1,268 cases up to EW 13, with no deaths reported. Argentina, another country that
historically doesn’t have a high incidence of this disease, has reported 38,000 suspected cases, with
no deaths as Uruguay.
In response to the complex epidemiological situation of dengue in the Region; in 2003, PAHO/WHO
together with the countries and territories of the Americas developed the Integrated Management
Strategy for dengue prevention and control, known as IMS-Dengue. This strategy is a sound working
model that addresses dengue through six components: laboratory, epidemiology, environmental,
20
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Generally, dengue case fatality rate (CFR) is low, less than 1%. Until 2010 there was a clear
incremental tendency in dengue CFR, doubling its value between 2008 and 2010 (from 0.034% to
0.07%). In the last 15 years, the countries of the Americas with the highest number of deaths due to
dengue have been Brazil, Colombia, Dominican Republic, Mexico and Paraguay. However, after the
introduction of the new dengue case classification published by WHO in 2009, an stabilization in the
dengue CFR was observed in the Americas and subsequent decline. It is important to note that
PAHO/WHO along with countries and territories conducted training processes for health personnel on
the use of these new guidelines; actions that without a doubt had some impact in reducing the CFR
during the last five years (2011 - 2015). Countries such as El Salvador, Panama, Colombia, Peru and
the Dominican Republic have reduced their dengue CFR in 2015.
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social communication, integrated vector management and patient care. Various achievements have
been achieved in the Americas in each of these components. After more than 10 years of
implementation, processes of monitoring and evaluation in the countries, new adaptations have been
made to the IMS-Dengue, such as the inclusion of a new component (vaccines), and facilitating
factors (advocacy, resource mobilization, partnerships, capacity building, monitoring and evaluation)
to ensure the development and strengthening of IMS-Dengue in the countries.
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Despite the achievements described, the introduction of two new arboviruses in the continent creates
a new challenge to the dengue situation. In December 2013, chikungunya virus was introduced,
spreading from the Caribbean to the rest of the continent. A total of 1.1 million cases were reported in
2014 and nearly 700,000 in 2015. Although this disease is not as deadly as dengue, has a
component of chronicity, which represents a social and economic burden to the countries. The
second arbovirosis recently introduced in the Americas is the Zika virus. The first reported case was
in February 2014 in Easter Island (Chile), then in 2015, Brazil reported the first Zika epidemic of this
virus; since, its spread to the rest of the continent has been almost explosive. Dengue, chikungunya
and Zika have very similar clinical manifestations, which hampers their clinical, epidemiological and
laboratory diagnosis. Thus, PAHO/WHO, taking the IMS-Dengue platform has begun the process to
adapt and transform it into a strategy of arboviruses (IMS-Arbovirus), in order to provide an integrated
response to the three arboviruses. Currently, a tool for clinical diagnosis and care of patients with
suspected arboviruses has been developed, in order to provide physicians, especially those at the
primary level, tools for a better approach to manage these diseases.
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- Rosmari Rodriguez-Roche
DENGUE VIRULENCE AND ITS ASSOCIATION WITH THE EPIDEMIOLOGICAL LANDSCAPE
Rosmari Rodriguez-Roche1, Mayling Alvarez1, Gisell Diaz1, Yoandri Hinojosa1, Scott Halstead2,
Ernest A Gould3, Marco Vignuzzi4 and María G Guzman1
Kouri Institute of Tropical Medicine, PAHO/WHO Collaborating Center for the Study of
Dengue and its Vector, Havana, Cuba; 2Dengue Vaccine Initiative Program, Bethesda, USA; 3Aix
Marseille Université, French Institute of Research for Development, French School of Public Health,
Marseille, France; 4Institut Pasteur, CNRS UMR 3569, Paris, France.
Introduction: Over the years, our researches have been focused on the study of viral factors
associated to the month-to-month increase in dengue disease severity during epidemics occurred in
Cuba, well-defined in time, caused by only one serotype, which provide an epidemiological setting
that represent a unique research opportunity in dengue.
Objective: To compare the impact of viral evolution on the increasing severity observed during three
Cuban epidemics (DENV-2, 1981; DENV-2, 1997 and DENV-3, 2001), considering the causative
agent and the particular epidemiological context.
Materials and Methods: Full-length sequences from isolates collected at different time points during
the three epidemics were examined. Maximum Likelihood and Bayesian trees were constructed
based on consensus sequences. The potential role of amino acidic changes observed with the
epidemics progression were analyzed. Particularly for DENV-3 isolates collected in 2001, evolving
viral populations were also examined using a deep sequencing approach.
Results and Discussion/Conclusions: The study revealed that viral evolution occurred during the
three epidemics; a fact that could be related to the month-to-month increasing severity. Regardless of
which mechanism is operating, it is likely that a fitter virus could be selected during the period of high
transmission under the unique circumstances governing dengue virus infections in the presence of
enhancing antibodies, since massive primary infections coursed as mild or asymptomatic. In addition,
our results support that non-synonymous changes in the structural genes are more likely to occur at
the short term, whilst non-structural genes seem to be involved at intervals between primary and
secondary infection longer than 20 years. This fact would be related with the affinity/avidity of the
heterotypic antibodies that definitely changes over the years. Moreover, the viral population study on
DENV-3 revealed an increasing trend of genetic diversity towards the end of the epidemic, particularly
in non-structural genes. However, significant minority variants with changes in the structural genes
were represented at higher proportion in secondary cases compare to primary cases. Strikingly, nonsynonymous changes were observed during the course of dengue secondary infection. Replication
rate is directly related to the viral load, which together with population genetic heterogeneity, permit
exploration of sequence space for fitness increase. We highlight that DENV fitness rather than
virulence is environment- and population-size dependent; therefore, it will change according to the
immunological landscape.
Funding of research: 062752/Z/00/Z, The Wellcome Trust; 282378, European Union
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Estimating the burden of disease and the economic cost attributable to chikungunya,
Colombia, 2014

Jaime A. Cardona-Ospinaa,* Wilmer E. Villamil-Gómezb,c,d, Carlos E. Jimenez-Canizalesa,e,,
Diana M. Castañeda-Hernándeza,f, Alfonso J. Rodríguez-Moralesa,b,d,f,g
aResearch

Group Public Health and Infection, Faculty of Health Sciences, Universidad Tecnológica
de Pereira, 660003, Pereira, Risaralda, Colombia; bInfectious Diseases and Infection Control
Research Group, Hospital Universitario de Sincelejo, Sincelejo, Sucre, Colombia; cPrograma del
Doctorado de Medicina Tropical, Universidad de Cartagena, Cartagena, Universidad del Atlántico,
Barranquilla, Colombia; dCommittee on Zoonoses and Haemorrhagic Fevers, Asociación Colombiana
de Infectología (ACIN), Bogota, DC, Colombia; eESE Hospital Santa Barbara, Venadillo, Tolima,
Colombia; fFundación Universitaria del Área Andina, Seccional Pereira, Pereira, Risaralda, Colombia;
gOrganización Latinoamericana para el Fomento de la Investigación en Salud (OLFIS),
Bucaramanga, Santander, Colombia. *Research Fellow.
Introduction/Objective: Chikungunya virus disease (CHIK) is expected to be a considerable cause of
disability and economic burden in Latin America given its chronic sequelae, particularly its chronic
inflammatory rheumatism. Until today there are not studies assessing CHIK costs and disability in the
region.
Methods: We calculated incidence rates of CHIK during the 2014 in Colombia using epidemiological
data provided by its National Institute of Health, using demographic data from its National
Administrative Department of Statistics. The burden of disease was estimated through Disability
Adjusted Life Years (DALYs) lost and the costs were estimated based on the national
recommendations for CHIK acute and chronic phase attention.
Results: There were a total of 106,592 cases, with incidence rates ranging from 0.00 to 1,837.3
cases/100,000 population per departments. A total DALYs of 40.44 to 45.14 lost/100,000 population
was estimated. The 2014 outbreak estimated costs were at least of US$ 73.6 million.
Conclusions: Our results raise concern about effects of continued CHIK spread in Colombia and
probably other Latin-American countries. The lack of real control of disease should highlight the
importance that it could have in terms of acute and chronic disability and related costs in the short
and long term for health systems.
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- Nikolaos Vasilakis
Ecology of Sylvatic cycles of Arboviruses of Human Medical Importance
Department of Microbiology and Immunology, University of Texas Medical Branch, Galveston, Texas
USA
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Three different species of flaviviruses, dengue (DENV), yellow fever (YFV), and Zika (ZIKAV) viruses,
and an alphavirus, chikungunya virus (CHIKV) that originated in sylvatic cycles maintained in nonhuman primates and forest-dwelling mosquitoes have emerged repeatedly into sustained human-tohuman transmission by Aedes aegypti mosquitoes. Sylvatic cycles of these viruses remain active,
and where these sylvatic viruses overlap in West Africa they utilize similar suites of monkeys and
Aedes mosquitoes for enzootic transmission. These extensive similarities render the differences in
the biogeography and epidemiology of these viruses all the more striking. First, the sylvatic cycle of
YFV, ZIKAV and CHIKV originated in Africa and only YFV successfully established enzootic
circulation in the New World, probably as a result an introduction during the slave trade; however,
YFV remains absent in Asia; in contrast, sylvatic DENV likely originated in Asia and has spread to
Africa but not to the New World. Third, while sylvatic YFV can emerge into extensive urban
outbreaks in humans, these invariably die out; in contrast, DENV, CHIKV and ZIKAV have
established permanent human transmission cycles that are ecologically and evolutionarily distinct
from their sylvatic ancestors. Finally, transmission of YFV among humans has been documented only
in Africa and the Americas, whereas DENV, ZIKAV and CHIKV are transmitted among humans
across most of the range of competent urban Aedes vectors, which in the last decade has included
every continent save Antarctica. We will summarize our current understanding of sylvatic
transmission cycles of these viruses, consider possible explanations for their disjointed distributions,
and speculate on the likelihood and potential consequences of future establishment of a sylvatic cycle
of DENV, ZIKAV and CHIKV in the Americas.
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Engineered Aedes aegypti JAK/STAT pathway-mediated immunity to dengue virus

George Dimopoulos1, Natapong Jupatanakul1, Shuzhen Sim1, #, Jayme Souza-Neto1, Suchismita
Das1 Kristin E. Poti1, Yesseinia I. Angleró-Rodríguez1
1W.

Harry Feinstone Department of Molecular Microbiology and Immunology, Bloomberg School of
Public Health, Johns Hopkins University, 615 N.Wolfe St., Baltimore, Maryland, USA 21205
#Current address: Genome Institute of Singapore, 60 Biopolis Street, #02-01 Genome, Singapore
138672, Singapore.
ABSTRACT
The JAK/STAT pathway is an evolutionary conserved pathway involved in anti-dengue defense in Ae.
aegypti mosquitoes. Here, our data have shown that we can induce activation of the JAK/STAT
pathway through over-expression of the receptor Dome, as well as the Janus kinase Hop, through a
blood meal-inducible fat body-specific Vitellogenin (Vg) promoter. Activation of the JAK/STAT
pathway prior to exposure to dengue virus (DENV) inhibited DENV replication in the midguts and as
well as in other mosquito tissues, including the salivary glands. Transgenic activation of the
JAK/STAT pathway could inhibit different dengue virus serotypes, suggesting a conserved function of
the pathway. The transgenic VgDome and VgHop mosquito lines had only a minimal longevity
disadvantage, but their fecundity was compromised, compared to the wild type (WT) mosquitoes,
likely as a result of their lower expression level of the vitellogenin gene. We also used these
transgenic mosquitoes to dissect the molecular interactions between the DENV and its mosquito
vector and found that the greater resistance to DENV in the transgenic lines was a likely result of
changes in the transcript abundance of both DENV restriction factors and host factors.
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"Variation in Wolbachia-associated pathogen suppression phenotypes in mosquitoes".
Department of Entomology, Penn State, Pennsylvania, USA
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Infection with the maternally-inherited endosymbiont Wolbachia pipientis has been
demonstrated to inhibit viruses and parasites in vector arthropods. Wolbachia-infected mosquitoes
are currently being released into nature to control human disease. However, a worrying trend is
emerging whereby Wolbachia infections can have variable effects on pathogens – positive, negative,
or neutral. I will discuss the range of Wolbachia effects we have observed in a variety of vectorpathogen systems. Understanding the mechanisms underlying variation in Wolbachia-associated
pathogen phenotypes in vector arthropods has critical significance for the applied use of this symbiont
to control emerging pathogens such as dengue and Zika viruses.
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NS1 from DENV modules the immune response in mosquito cells
Luis Antonio Alonso-Palomares 1*, Tereza Magalhães 2, Jorge Castañeda-Sánchez 3,
Humberto Lanz-Mendoza 4, Ma Isabel Salazar 1
1Escuela

Nacional de Ciencias Biológicas -IPN, México city, México; 2FIOCRUZ, Pernambuco,
Brazil; 3UAM-Xochimilco, México city, México; 4Institutos Nacionales de Salud Pública -CISEI,
Cuernavaca, Mor. MÉXICO. *Email: luis_alp88@hotmail.com
Introduction: Dengue virus NS1 protein constitutes not only the virus replication complex inside the
cell, but it is also secreted to the extracelular milleu. Recently, de novo production of NS1 protein has
been demonstrated in DENV- infected Aedes aegypti mosquitoes. Considering that NS1 protein is
uptaken along with virus particles and plasma components during the blood-feeding, we considered
important to establish its role in modulating immune response to DENV in mosquito cells.
Objective: Determine the effect of DENV NS1 protein in Toll and JAK-STAT immune pathways in
Aag-2 cells.
Materials and methods: We used Aag-2 Aedes aegypti mosquito cell line and pre-treated with NS1
recombinant protein (50 g/mL) and then DENV-2, zymosan was used as positive control. We
examined the effect of the NS1 recombinant protein on Toll and JAK-STAT signaling pathways by
establishing mRNA expression levels for different effectors through qRT-PCR. Analyzed molecules
included molecules related to Toll (REL1A and Cactus) and JAK-STAT (PIAS and STAT) pathways
as well as levels of defensin C. We also evaluated uptake of NS1 protein by Aag-2 mosquito cells
using confocal microscopy.
Results: DENV NS1 protein induced significant changes in the mRNA expression levels for REL1A,
Cactus, STAT, and defensin C in the Aag-2 cells. Also, NS1 protein was internalized by Aag2 cells,
as shown by indirect immunofluorescence, and localized in the perinuclear region.
Conclusion and discussion: DENV NS1 protein is internalized by Aag-2 mosquito cells and
provokes changes in expression of genes releated to immune response. We hypothesized that NS1
protein not only modulates immune response in mosquitoes cells but also affects virus replication.
This is a first report showing that NS1 virus protein affects immune response in mosquito cells.
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ENDOGENOUS VIRAL ELEMENTS PRODUCE TRANS-GENERATIONAL ANTIVIRAL PIRNAS IN
MOSQUITOS
Mark Kunitomi1, Michelle Tassetto1, Irma Sanchez-Vargas2, Isabel Ribeiro1, Patrick Dolan, Taotao
Chen1, Carol Blair2, Ken Olson2, and Raul Andino1
Department of Microbiology and Immunology, University of California, 600 16th Street, GH-S572,
UCSF Box 2280, San Francisco, California 94143-2280, USA. 2 Arthropod-borne and Infectious
Diseases Laboratory, Department of Microbiology, Immunology & Pathology, Colorado State
University, Fort Collins, CO 80523, USA

1

To be effective vectors, mosquitoes must support robust viral replication without significant loss of
their fitness. We investigated the mechanisms responsible for antiviral defense in mosquitoes. RNA
interference is central to antiviral immunity in mosquitoes, and virally derived small RNAs accumulate
during infection. Interestingly, while piRNAs are generally associated with germline defense against
mobile genetic elements, we demonstrate that in mosquito, piRNAs also mediate antiviral immunity in
mosquito somatic tissues. The piRNA linked Piwi gene family in Aedes aegypti has undergone
significant expansion, suggesting a potential functional diversification of the family. Indeed we find
that production of antiviral virally derived piRNAs (v-piRNAs) requires at least two Piwi proteins: Ago3
and Piwi4 and, strikingly, reverse-transcription dependent synthesis of viral cDNA (vDNA). Further,
we find that mosquito genomes have an abundant and diverse set of endogenous viral elements
(EVEs) that produce active piRNAs. Our results indicate that mosquitoes have evolved CRISPR-like,
trans-generational adaptive antiviral immunity through the acquisition of EVEs that serve as templates
for synthesis of small antiviral RNAs.
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This work was supported by NIH (R01, AI36178, AI40085, P01 AI091575) and the
University of California (CCADD), and DoD-DARPA Prophecy.
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Session: Ecology and Vector Control.
Invited Speakers
- Roberto Barrera
Current, non-genetic methods of dengue vector control
Dengue Branch, Centers for Disease Control and Prevention (CDC). 1324 Calle Cañada, San Juan,
Puerto Rico 00920. rbarrera@cdc.gov.

Funded by the US Centers for Disease Control and Prevention
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Dengue transmission continues increasing as a result of human population growth and concentration
in cities with deficient public services (piped water supply, domestic garbage collection, and
sewerage), trade globalization, increased human travel, and insufficient vector control. As a result,
water-storage vessels, trashed containers, and even septic tanks provide aquatic habitats where
dengue vectors develop. Controlling Aedes aegypti and Ae. albopictus faces several challenges such
as domestication, density-dependent regulation, spatial heterogeneity and existence of super
producer habitats, cryptic aquatic habitats, and egg quiescence. Further limitations to controlling
dengue includes the existence of four dengue viruses without cross immunity, the prevalent approach
of initiating vector control only during epidemics instead of adopting preventive control measures,
insufficient funding, and lack of trained entomologists. Prevention of dengue epidemics is facilitated
by analyzing the historical patterns of dengue incidence to identify hot spots and by developing early
warning systems. From a vector control perspective, lack of evaluation of the effects of Aedes control
measures prevents identifying what control tools actually work in specific locales. This is now
facilitated by the development of new adult mosquito traps, as opposed to the use of traditional
immature indices. Current control tools such as source reduction, larviciding, and adulticiding face
common problems such as increased insecticide resistance, short-lived larvicides, and lack of
sufficient coverage because a large fractions of houses are found closed, residents refuse
treatments, and the sprayed insecticides do not reach the places where adult mosquitoes are resting
or biting indoors. Vector and dengue control can be improved by adopting an area-wide approach,
where the local mosquito population is managed by applying vector control in relatively small areas
at a time (neighborhoods), ensuring that the vector control agent works (no insecticide resistance,
releasing competent males), having an efficient delivery system (calibration of insecticide sprayers,
enough release stations or traps), achieving high coverage of control measures (percentage of the
mosquito population affected), integrating two or more control tools, and evaluating the impact of
vector control (percentage reduction of vector population, dengue incidence). Novel tools for
container Aedes control are being tested, such as new insecticides, toxic baits, insecticide
impregnated materials (curtains, bed nets, covers for water-storage containers, and ovitraps), sticky
gravid traps, auto dissemination of insect growth regulators or fungus-infected adult mosquitoes, and
the release of irradiated, genetically modified, and Wolbachia infected mosquitoes.
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- Jorge Osorio
The wMel strain of Wolbachia Reduces Transmission of Zika virus in Aedes aegypti
Matthew T. Aliota1, Stephen Peinado1, Ivan Dario Velez2, and Jorge E. Osorio1*
1Department

of Pathobiological Sciences, University of Wisconsin-Madison, Madison, WI, USA;
de Estudio y Control de Enfermedades Tropicales (PECET), Universidad de Antioquia
Medellin, A1226, Colombia
*Presenting Author
2Programa
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Zika virus (ZIKV) is an arbovirus that belongs to the family Flaviridae. It currently is causing an
explosive outbreak of febrile disease in the Americas. In humans, ZIKV infection typically causes a
mild and self-limiting illness known as Zika fever, which often is accompanied by maculopapular rash,
headache, and myalgia. During the current outbreak, ZIKV infection during pregnancy has been
hypothesized to cause microcephaly and other diseases. The detection of ZIKV in fetal brain tissue
supports this hypothesis. Most human cases around the globe result from ZIKV emergence into a
human-mosquito cycle involving Aedes aegypti and/or other urban or peri-urban Aedes species.
Despite the continued spread of the virus, there remain no effective antiviral therapies or licensed
vaccines. Thus, with its continued invasion of the new world, the only tools presently available to
combat Zika target mosquito populations, mostly with insecticides and larval source reduction. But,
these strategies have not prevented invasion of this virus into new locales and have not been
adequate to control the virus upon arrival. A promising candidate for arbovirus control and prevention
relies on the introduction of the intracellular bacterium Wolbachia into Ae. aegypti mosquitoes. This
primarily has been proposed as a tool to control dengue virus (DENV) transmission; however,
evidence suggests Wolbachia infections confer protection for Ae. aegypti against chikungunya virus
(CHIKV) as well. Although this approach holds much promise for limiting virus transmission, at
present our understanding of the ability of ZIKV to infect, disseminate, and be transmitted by wMelinfected Ae. aegypti currently being used at Wolbachia release sites is unknown. Using Ae. aegypti
infected with the wMel strain of Wolbachia that are being released in Medellin, Colombia, we report
that these mosquitoes have reduced vector competence for ZIKV. In fact, we were not able to detect
infectious ZIKV in the saliva of mosquitoes at any timepoint assayed. These results could have an
impact on vector control strategies in areas where Ae. aegypti are transmitting DENV, ZIKV, and
CHIKV; i.e., they argue for further exploration, both in the laboratory and the field, on the feasibility of
expanding this technology beyond DENV.
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Oral presentations
- Matthew Miller
Geographic expansion of the invasive mosquito Aedes albopictus across Panama —
Implications for control of dengue and Chikungunya viruses
Loaiza R. José 1,2 Matthew Miller 2
1

Instituto de Investigaciones Científicas & Servicios de Alta Tecnología, Clayton, Ciudad del Saber,

República de Panamá.
Tropical Research Institute, Panama City, Panama.

Background: Aedes albopictus, an efficient vector of dengue and Chikungunya viruses, has
expanded across Panama since 2004. However, to date no information exists about the degree of
expansion, or about the factors contributing to its dispersal across Panama. This year, Chikungunya
has been detected for the first time throughout much of the Americas, and the first case of
autochthonous transmission in Panama was reported in 2014.
Aims: Our goals were to determine the ecological and non-ecological factors associated with the
expansion of Ae. albopictus, and to comment on the implications for vector and disease control
programs in Panama and elsewhere in the American tropics.
Methodology: We created competing species distribution models (SDMs) to evaluate the factors
associated with Ae. albopictus expansion. We used all 19 WorldClim climate layers and GIS layers of
principle road and population density, which we rasterized and scaled to 2.5 arcminutes. Using the
2006–2009 mosquito occurrence data, we created seven SDMs including only climate, only human
density, and only roads, as well as all possible combinations of those three datasets in MAXENT. We
used the 2010–2013 sample data to compare the suitability of the seven SDMs.
Results: In 2004, Ae. albopictus was only found in Panama City; by 2013, Ae. albopictus occurred in
much of western Panama and had also expanded eastward from Panama City and Colón. A
distributional gap in west-central Panama City raises the possibility that western occurrences are due
to a separate invasion from Costa Rica. A SDM based only on the road network best predicted the
2010–2013 distribution of Ae. albopictus in Panama, compared to SDMs based on climate or human
population density, or with models that included roads and other factors.
Conclusion: The road-only model predicts future expansion of Ae. albopictus into several unaffected
areas of Panama including Chitré, Panama’s third largest urban area. This presents an immediate
opportunity for Panama’s Ministry of Heath to control further expansion of Ae. albopictus.
Furthermore, given that Ae. aegypti has similar demographic and dispersal patterns as Ae.
albopictus, populations of Ae. aegypti may quickly rebound via recolonization after cessation of
control efforts targeting this species. Our results indicate that Ae. albopictus should be considered
alongside Ae. aegypti when developing mitigation efforts for dengue and Chikungunya in Panama
and other regions of tropical America.
Secretaria Nacional de Ciencia, Tecnología e Innovación de Panamá (SENACYT fondos ITE10-015 /
COL11-044).
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- Rene Gato Armas
Control of Aedes aegypti by Sterile Insect Technique
Rene Gato Armas1
1Department

of Vector Control, Instituto de Medicina Tropical Pedro Kourí, La Havan, Cuba
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Arthropod-borne viruses (arboviruses) has become a major public health problem in Latin America.
Dengue prevention depends to a large extent on control of the vector. Aedes aegypti control is
usually attempted through the release of chemical insecticides. However, the reliance of conventional
insecticides brings variety of associated problems. These include the development of resistance by
the target species and collateral effects on non-target organisms. The sterile insect technique (SIT) is
a remarkably promising alternative in terms of efficacy, efficiency and environmental compatibility.
Here,we describe the development of a simple and save method for sterilizing Aedes aegypti by
exposure of young pupae to thiotepa. No secondary effects were observed in non-target structures of
insects. We compare life table parameters of three Aedes aegypti populations comprising different
ratios of thiotepa-treated and non-treated males in order to identify the impact on reproductive
potential of the presence of sterile males. No difference was observed in the survival of the treated
and untreated males. The release of thiotepa sterilized males into caged Aedes aegypti populations
had no effect on death or survival probability of the individuals in the cages but the fecundity of
females was significantly reduced, as evaluated by hatch rate and stable age structure parameters.
The significant decreases in net reproduction rate, finite rate of natural increase and intrinsic rate of
natural increase in populations including sterile males are sufficient to indicate that such populations
would not be able to proliferate in natural conditions. Additionally, a field-simulated experiment was
carry out. Thiotepa treated male pupae were released weekly into large laboratory cages at a
constant ratio of either 5:1 or 2:1 sterile-to-fertile males. A two-to-one release ratio reduced the hatch
rate of eggs laid in the cage by approximately a third and reduced the adult catch rate by
approximately a quarter, but a 5:1 release drove the population to elimination after 15 weeks of
release. These results indicate that thiotepa exposure is an effective means of sterilizing Aedes
aegypti and males thus treated are able to reduce the reproductive capacity of a stable population
under laboratory conditions.
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Round Table on Vector Control: Comparison of new Technologies with traditional and communitybased approach
Moderator: Jose Loaiza. Institute for Scientific Research and High Technology Services. Panamá.
Speakers:
- Roberto Barrera
Use of mosquito traps to prevent chikungunya outbreaks
Barrera, Roberto, Veronica Acevedo, Gilberto E. Felix, Ryan R. Hemme, Jesus Vazquez, Jorge
L. Munoz, and Manuel Amador

Introduction: The usefulness of vector control tools, like other public health interventions such as
drugs and vaccines, undergo several progressive steps. It starts with proofs of concept and safety in
a laboratory setting, then performing trials in large field cages, limited field trials, area-wide field trials
measuring the impact on vector populations, and eventually proving the effectiveness of the tool to
prevent or control disease in humans. The last step is the most critical and costly. Before committing
or obtaining enough resources for that purpose, some preliminary results can be obtained showing
effectiveness of the control tool on virus transmission. Here we present the results of an investigation
that used CDC autocidal gravid ovitraps (AGO traps) to control Aedes aegypti populations and
prevent chikungunya virus (CHIKV) outbreaks in local mosquitoes.
Methods: We contrasted vector density and number of positive pools between neighborhoods with
and without AGO control traps in southern Puerto Rico. Following the emergence of CHIKV into
Puerto Rico in May 2014, female Ae. aegypti mosquito pools were collected in the study sites every
week from June to December 2014. Mosquito pools were analyzed to detect CHIKV RNA using RTPCR.
Results: Density of female Ae. aegypti was more than ten times higher in non-interventions
neighborhoods throughout the study. Out of 1334 pools analyzed 55 pools were positive for CHIKV,
of which 50 came from non-intervention areas and five from intervention areas. Temporal changes in
the number of positive pools per week showed that CHIKV circulated for several weeks in the nonintervention areas, whereas the presence of positive pools in intervention areas was sporadic.
Threshold densities to prevent local transmission of CHIKV were identified.
Discussion/conclusions: The results indicated a significant impact of the presence of AGO traps on
entomological and virological indicators, which seems to justify investigating if there were positive,
protective effects of trap use on human infections. A study to determine the impact of AGO traps on
CHIKV infections in residents of the study sites is being conducted.
Funded by the US Centers for Disease Control and Prevention
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Dengue Branch, Centers for Disease Control and Prevention (CDC). 1324 Calle Cañada, San Juan,
Puerto Rico 00920. rbarrera@cdc.gov.
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- Luciano Moreira.
Wolbachia as an Arbovirus Control Strategy in Brazil
Heverton L. C. Dutra, Marcele N. Rocha, Fernando B.S. Dias, Luciano A. Moreira*
Centro de Pesquisas René Rachou, FIOCRUZ-MG*
Introduction: Arboviruses such as dengue, chikungunya and Zika impose serious burden towards
public health in tropical regions of the world and more recently have widely spread in the Americas. A
new control strategy is being tested in several countries and involves an arthropod endosymbiont
called Wolbachia (www.eliminatedengue.org). Wolbachia manipulates the reproduction of their host in
order to be vertically transmitted from the mother to offspring. This bacterium is believed to be
present in up to 70% of all insect species worldwide but it has never been found in Aedes aegypti, the
main vector for dengue. When stably introduced into A. aegypti, Wolbachia was able to block dengue
virus transmission and significantly reduced chikungunya virus and Plasmodium gallinaceum load in
these mosquitoes.
Methods: Here we tested whether Brazilian Wolbachia-positive A. aegypti are able to reduce the
vector competence of Zika virus isolates circulating in Brazil. A. aegypti mosquitoes (with and without
Wolbachia) were orally fed with Zika virus spiked blood. Mosquitoes were kept on sugar solution for 7
and 14 days when bodies and heads were collected and tested through qRT-PCR to detect virus
load. Individual mosquito saliva were also tested for the virus.
Results/ conclusions: Our results showed that Wolbachia-positive A. aegypti mosquitoes are
significantly less competent to transmit Zika virus. This strategy has the potential to greatly reduce the
burden of arboviruses, such as dengue, chikungunya and Zika in Brazil and in other endemic
countries and is perfectly complementary to other control methods.
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Eliminate Dengue Brasil is funded in part by the Ministry of Health in Brazil (SCTIEs/ SVS/ CNPq)
and by a grant from the Foundation of the National Institutes of Health through the Grand Challenges
in Global Health initiative of the Bill & Melinda Gates Foundation (www.eliminatedengue.org). Rio de
Janeiro and Niterói municipalities are our local partners.
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- Simon Warner
Oxitec mosquito – a novel mode of action using genetics to precisely control pest species
with no off-target effects on beneficial insects and pollinators.
Oxitec Ltd. Oxford, UK
[simon.warner@oxitec.com]
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Dengue fever presents a global health concern with recent estimates of up to 390 million cases
annually. It causes painful symptoms and in the case of haemorrhagic dengue it can lead to mortality
mainly in children. Dengue is transmitted by female Aedes aegypti mosquitoes. Oxitec have a strain
of Aedes aegypti with a self-limiting gene that cause the mosquitoes to die. The strain, OX513A, has
recently received regulatory approval in Brazil. Where OX513A males have been used, in the
Cayman Islands, Brazil and Panama, the local pest population has been reduced by more than 90%
to below the modelled disease transmission thresholds. Males are released as they don’t bite but do
pass on the self-limiting gene through mating to the offspring, which fail to develop to adults. The use
of OX513A males has moved from R&D to large scale deployment controlling Aedes aegypti in a
Brazilian town with a population of 50,000. Because the self-limiting gene does not encode for a
protein that is toxic or allergenic, and the fact that the gene prevents off-spring from developing to
adults once releases are stopped, there is no residue left behind by OX513A. The Oxitec mosquito
provides a different tool to control mosquitoes and the mode of action means resistance mechanisms
are less likely to develop, compared to resistance to chemical pesticides. Using multiple tools with
different modes of action will provide control programs that are more, effective, better for the
environment and have longer effective use lifetimes than using chemistry based pesticides alone. The
Gorgas Institute recently showed that in addition to pest Aedes aegypti population suppression that
following release the OX513A mosquito was not detectable and additionally that Aedes albopictus did
not fill the vacated niche left behind byAedes aegypti.
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- Josefina Coloma
Evidence, Technology and Community Mobilization: Taking Back Dengue Control

Josefina Coloma1,2, Harold Suazo-Laguna3,4, Jorge Arostegui4, James Holston2, and Eva
Harris1
of Infectious Diseases and Vaccinology, School of Public Health and 2Social Apps Lab,
University of California, Berkeley, CA, USA; 3Sustainable Sciences Institute, Managua, Nicaragua;
4CIET, Managua, Nicaragua
Dengue continues to expand dramatically throughout the world, in large part due to failed efforts in
vector control. The most sustainable approach to curb this expansion is through integrated vector
control strategies that include community-based interventions. Community mobilization around
dengue has been difficult to achieve in part due to gaps of knowledge about the mosquito life-cycle
and the cyclical nature of dengue outbreaks. Here, we use insights learned from SEPA, an evidencebased community mobilization strategy, in addition to new mobile technologies to engage
communities in active dengue vector control. DengueChat (www.denguechat.org) is an interactive
cellphone and web platform that combines mobile technology, entomological data collection, key
information, and game theory concepts to engage communities in vector control actions. Residents
affected by dengue are the best source of information about active and potential mosquito breeding
sites and therefore the best agents for their elimination. We developed DengueChat through a
collaborative strategy of software production involving young user-residents in Brazil, Mexico, and
Nicaragua. DengueChat crowd-sources the identification of breeding sites through photographic
evidence, generating data that appear on the website as graphs and relevant information. A second
cell phone photograph documents the elimination of the breeding containers. The web interface is
interactive, allowing residents to create their own profiles and blogs and to exchange information
regarding dengue (and chikungunya) in their neighborhoods. DengueChat features educational
components and social networking that also relate to other relevant issues in the community. It
engages affected communities in the active management of mosquito foci using the effective
communication strategy “SEPA” (Socializing Evidence for Participatory Action) implemented in the
successful Camino Verde cluster randomized controlled trial in Managua, Nicaragua. DengueChat is
currently being piloted in 600 households in five neighborhoods in Managua. Baseline entomological
surveys were conducted prior to implementation. Teams of volunteer youth brigades deploy
DengueChat under the supervision of a project facilitator and within the local community health
leadership. Users earn virtual badges and points for their documented efforts in identifying and
eliminating breeding sites. Results from the pilot studies are informing App refinement and the
development of a native smartphone version. The pilot also provides direct feedback regarding the
impact of DengueChat and its potential for deployment on a much wider scale.
Funding: Camino Verde: UBS Optimus Foundation; DengueChat: UBS Optimus Foundation
Innovation Grant, FIRST grant (Fighting Infections through Research Science and Technology) from
the Bill and Melinda Gates Foundation and Carlos Slim Health Institute.
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Special Session: Zika virus
Speakers
- Richard Kuhn

The Cryo-EM structure of Zika Virus

Devika Sirohi1, Zhenguo Chen1, Lei Sun1, Thomas Klose1, Theodore C. Pierson2, Michael G.
Rossmann1, and Richard J. Kuhn1
1 Markey

Center for Structural Biology and Purdue Institute for Inflammation, Immunology and
Infectious Disease, Purdue University, West Lafayette, IN 47907, USA; 2 Viral Pathogenesis Section,
Laboratory of Viral Diseases, National Institute of Allergy and Infectious Diseases, National Institutes
of Health, Bethesda, MD 20892, USA
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Zika virus has recently attracted global notoriety as it spread rapidly through the Pacific Islands
and the Americas and has been linked to neurological abnormalities such as congenital microcephaly
and Guillain Barré syndrome. The World Health Organization (WHO) in February, 2016 declared Zika
epidemic as ‘a public health emergency of international concern’. Zika virus is a mosquito-transmitted
positive sense RNA virus belonging to the Flaviviridae family that includes other pathogenic viruses
such as dengue virus, West Nile virus, yellow fever virus and tick-borne encephalitis virus. The
structure, tropism, host range and pathogenesis of the virus are largely unknown. No vaccines or
antivirals are available to prevent or treat the disease; thus leaving mosquito prevention strategies as
the sole line of defense. We have determined the structure of mature Zika virus at 3.8Å resolution
using cryo-electron microscopy The structure of Zika virus is similar to other known flavivirus
structures except for the ~10 amino acids that surround the Asn154 glycosylation site found in each
of the 180 envelope glycoproteins that make up the icosahedral shell. The carbohydrate moiety
associated with this residue, recognizable in the cryo-EM electron density, may function as an
attachment site of the virus to host cells. This region varies not only among Zika virus strains but also
in other flaviviruses and suggests that changes in this region could influence virus transmission and
disease. The structure of Zika virus and its implications will be discussed.
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- Isadora Cristina de Siquiera
Clinical presentation of Zika virus infection in Salvador, Bahia- Brazil: Guillain-Barré
syndrome, other neurological complications and Microcephaly.
Gonçalo Moniz Research Center- Oswaldo Cruz Foundation, Salvador, Bahia-Brazil.
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During the current outbreak of Zika virus (ZIKV) in Salvador, Brazil, 17.440 suspected cases were
reported. Moreover, the Brazilian Ministry of Health estimated 440,000 to 1,300,000 ZIKV cases in
the country and a state of emergency was declared in Brazil. This coincided with the realization that
ZIKV infection is correlated with birth malformations and microcephaly. Until March 2016, 6776
newborns with microcephaly and 67 deaths were notified in Brazil.
At the same period several cases of Guillain-Barré Syndrome (GBS) and other neurologic
manifestations raised in Salvador, Bahia, with 44 cases of GBS diagnosed and 73% of them
epidemiological associated with an acute viral syndrome compatible with ZIKV infection.
A clinical study is being conducted in two hospitals with neurology units in Salvador, Brazil. To date,
22 cases of hospitalized GBS and other neurological manifestations associated with ZIKV,
Chikungunya virus and Dengue viruses were included in the study. Most of the cases presenting as
severe complications of the arbovirus infection requiring in some cases intensive care unit admission.
The clinical presentation of two cases of GBS with IgM-specific ZIKV antibodies will be presented.
In addition, since January 2016, we are conducting a study of surveillance of cases of microcephaly
and other congenital malformations associated with congenital infection by ZIKV in two maternities
hospitals. To date we have enrolled 145 women with acute exanthematous illness during pregnancy
and their newborns. Among them, 39 newborns fulfill the criteria of microcephaly. The laboratorial
diagnosis of ZIKV infection is under investigation.
GBS and congenital ZIKV infection represents severe clinical presentations of ZIKV infection. As a
new emerging disease, the clinical presentation and possible complications o ZIKV infection is not
well known, and a careful surveillance is mandatory.
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- Michael Diamond
A Mouse Model of Zika Virus Pathogenesis
Due to the ongoing Zika virus (ZIKV) epidemic and unexpected clinical outcomes including GuillainBarré syndrome and birth defects, there is an urgent need for animal model development. We
evaluated infection and pathogenesis with contemporary and historical ZIKV strains in
immunocompetent mice and transgenic mice lacking components of the innate antiviral response.
Whereas 4 to 6 week-old wild-type, Irf3-/-, Irf5-/-, and Mavs-/-, mice showed no overt clinical illness,Irf3/-

Irf5-/- Irf7-/- TKO and Ifnar1-/- mice developed neurological disease and succumbed to ZIKV

infection. Ifnar1-/- mice sustained high viral loads in the brain and spinal cord, consistent with
evidence that ZIKV causes neurodevelopmental defects in human fetuses. The highest viral loads
were detected in the testes of Ifnar1-/- mice, which is relevant to sexual transmission of ZIKV. This
model of ZIKV pathogenesis will be valuable for evaluating vaccines and therapeutics, as well as
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understanding basic mechanisms of disease pathogenesis and immune evasion.
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- Aravinda da Silva
Zika Diagnostics challenges
Department of Microbiology and Immunology
University of North Carolina School of Medicine, Chapel Hill, NC, USA
The public health response to the Zika virus (ZIKV) pandemic hinges upon our ability to accurately
identify people exposed to the virus. An immediate research priority is the development of simple
serological diagnostic assays for tracking the spread of ZIKV and for studying links between ZIKV
infection and severe clinical manifestations. ZIKV serology is confounded by extensive antibody
cross-reactivity between flaviviruses. This is not a hypothetical scenario as ZIKV is emerging in areas
with transmission of all four dengue serotypes, yellow fever vaccination, and dengue vaccines
approved or in trials. Currently, the only serological assay that can be used to test whether someone
recently has been exposed to ZIKV is an IgM ELISA. However, the IgM assay has poor specificity in
people who are infected with ZIKV following previous exposure to another flavivirus, i.e. most people
living in high risk areas of Latin America and the Caribbean. Although flavivirus cross-reactive
antibodies dominate the human immune response, exposed individuals do develop antibodies that
target unique epitopes for each flavivirus, and such virus-specific antibodies are linked to protection.
Building on approaches developed for dengue and West Nile viruses, we need to define the major
Zika-specific epitopes targeted by human antibodies. Clinical samples (e.g. blood, serum, virus
isolates) from people infected by ZIKV are essential for mapping epitopes and developing specific
diagnostics; it is critical that such reagents be shared among scientists and clinicians worldwide.
Funding Sources
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- Jose Trevejo
Review of Antibody-Based Approaches to Prophylaxis and Treatment of Zika Virus
L. Robinson,1, Andrew Wollacott,1, Gregory Babcock,1, Zachary Shriver,1, Jose Trevejo,1,*
1.

Visterra, Inc., Cambridge, Massachusetts, USA

Zika virus (ZIKV) is an arthropod-borne flavivirus that, since 2015, has rapidly spread through South
and Central America and has been associated with microcephaly, Guillain-Barré Syndrome and
evidence of neurotropism. Recent ZIKV outbreaks coincide geographically with regions endemic with
dengue, and serological tests show significant cross-reactivity of antibodies between ZIKV and
dengue virus (DENV).
Novel strategies for treatment and prophylaxis are urgently needed to address this emerging threat.
Vaccine-based approaches have several significant challenges including the potential risk of
antibody-dependent enhancement of disease based on cross-reactive antibodies that may be elicited.
Monoclonal antibody-based methods for either prophylaxis or treatment of ZIKV infections represent
a promising approach given the potential issues regarding flaviviruses and pregnant women, who
represent one of the primary target patient populations.
A review of potential ZIKV epitopes was undertaken including a detailed analysis of the surfaceaccessible region of the flavivirus E protein; the major virus surface protein and target for neutralizing
antibodies. We show that surface regions of the E protein that are important for recognition by
dominant, cross-reactive neutralizing antibodies against DENV, cluster disproportionately with ZIKV,
but not the related West Nile and Japanese encephalitis viruses. Because of this epitope clustering,
potential exists for greater recognition of ZIKV by antibodies from DENV-immune or DENVvaccinated individuals. These DENV antibodies likely exhibit dampened neutralization potency and/or
avidity to ZIKV that may lead to enhanced viral infection.
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In contrast to these cross-reactive epitopes, surface residues of E protein domain III (EDIII) exhibit
disproportionately low similarity between ZIKV and DENV. EDIII-directed antibodies, coupled with Fcengineering to extend half-life properties, may provide an effective prophylactic and/or therapeutic
countermeasure to ZIKV infection.
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Friday April 22nd
Session: Virology
Invited Speakers
- Felix Rey
HOW TO ELICIT CROSS-REACTIVE ANTIBODIES NEUTRALIZING DENGUE VIRUS: A
STRUCTURAL VIEW
Pasteur Institute, Paris. France.
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All successful vaccines protecting against viral diseases induce strongly neutralizing antibodies
targeting vulnerable proteins at the virus surface. Several important viruses have resisted traditional
vaccine development, and novel strategies to identify immunogens that present viral vulnerable sites
to the humoral immune system as are necessary. In particular, enveloped viruses require the activity
of a membrane fusion protein, exposed at their surface in a metastable pre-fusion form. Interactions
with the cell, either receptor binding or the low pH environment in the endosomes, lower the energy
barrier to allow the protein to transition from the metastable local energy minimum to reach their most
stable form. The concomitant fusogenic conformational change drives the merging of the viral and
cellular membranes to release the viral genetic material into the cell cytoplasm. Because of their
metastability, these viral fusion proteins often exhibit a very dynamic behavior at the surface of
infectious virions, exposing immunogenic surfaces that elicit antibodies that are not neutralizing
because they do not recognize the functional, pre-fusion form of the protein. We have focused on
dengue virus, which consists of four related viruses (dengue viruses serotypes 1 through 4), and for
which an efficient vaccine protecting against all four serotypes simultaneously is not available. Using
structural studies we have identified that human antibodies potently neutralizing all four serotypes
target a conserved site at the dimer interface of the major envelope glycoprotein E. The E dimer is the
functional pre-fusion form, and converts into a very stable E trimer through a fusogenic
conformational change triggered by the low pH of the endosomes. The exposed site recognized by
the broadly neutralizing antibodies at the dimer interface is conserved because it is also the binding
site of viral glycoprotein prM during particle morphogenesis in the infected cell. The high
heterogeneity of circulating dengue virus particles in infected individuals, together with the
metastability of the E protein dimer, contribute to the generation of antibodies targeting multiple
structures, often not relevant for neutralization, thereby interfering with the elicitation of antibodies
against relevant sites. Based on our results, we propose the development of immunogens carrying
stabilized forms of the metastable E dimer such that the important epitopes are presented in a stable
way, on a re-surfaced molecule, to focus the immune system in the particularly vulnerable sites at the
dimer interface.
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- Andrea Gamarnik
Dengue Virus Genome Encapsidation and Uncoating
Byk Laura1, Iglesias Gabriel1, Rossi Mario2, de Maio Federico1, Gebhard Leopoldo1 and Gamarnik
Andrea1
1Fundación Instituto Leloir-CONICET, Buenos Aires, Argentina
2 Instituto de Investigación en Biomedicina de Buenos Aires (IBioBA) - CONICET, Buenos Aires,
Argentina
Dengue and other flavivirus capsid proteins form a nucleocapsid with the viral genome. This
ribonucleoprotein complex is incorporated into the viral particle during encapsidation and must be
disassembled during genome uncoating for the initial rounds of viral translation. A great deal has
been learned in the last ten years about the mechanism of DENV genome replication. However, the
processes by which the genome is recruited by the capsid protein during viral particle formation and
then released from the nucleocapsid into the cytoplasm during infection are two steps of the viral life
cycle understudied for DENV and other flaviviruses.
Determinants in the DENV capsid protein for encapsidation and uncoating were investigated using
different reporter systems. The capsid coding sequence contains a number of RNA structures that
modulate viral RNA replication, which hampers detailed studies on amino acids involved in
encapsidation. These RNA elements were analyzed by chemical probing and their functions defined
by specific deletions. A systematic functional analysis within the capsid coding region indicated the
-4 helix,
requirement of high density of basic residues at the Nrather than specific amino acids in defined positions. Unexpectedly, specific amino acids changes
were found that allowed infectious particles production but abrogated viral infectivity. These viruses
were able to enter the cell, but translation and replication were impaired, providing evidence of capsid
requirements for viral uncoating.
In order to investigate the uncoating process and study mechanistic aspects of genome release
during viral entry, different assays were developed. The fate of the incoming capsid and stability of
the viral RNA were examined after viral internalization. We found that capsid is degraded by a
proteasome dependent process. However, the first rounds of translation were proteasome
independent, suggesting that capsid degradation is not required for genome release. In addition,
using pharmacological inhibitors and biochemical assays to follow intermediates of DENV uncoating,
the requirement of host factors during this process was observed. Based on these results, new ideas
of the mechanism of DENV uncoating will be discussed.
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- Rosa Maria del Angel
Host cell factors regulation and relocation during dengue virus infection
del Angel RM1, Soto-Acosta R, Cervantes-Salazar M1, Angel-Ambrocio, AH, Bautista-Carbajal
P1 , Reyes-Ruiz JM1 and Ludert, JE1
Centro de Investigación y de Estudios Avanzados Del Instituto Politécnico Nacional. Distrito
Federal, México
1

Dengue disease is a global health burden, however, to date, there is no licensed protective
prophylactic vaccine and no specific antiviral drugs available. Viruses as obligate intracellular
parasites and given the austerity of their genomes depend on the host cell molecules and structures
for viral entry, translation and replication of the genome. For this reason, viruses have developed
complex strategies to hijack and use cellular factors during viral replicative cycle. Our group is
interested in understanding the participation of host cell proteins and lipids during the dengue virus
(DENV) replicative cycle. To that aim, cell proteins that interact with NS1 and NS5 viral proteins were
isolated and identified by Maldi-Tof. An important group of cellular proteins found associated to NS1
were ribosomal proteins. Although most of the proteins analyzed do not change their expression
during dengue infection, RPL-18, RPL7 and GAPDH were relocated to the viral replicative
complexes. Silencing of RPL18 inhibited viral replication, suggesting that viral translation/replication
could require specific set of ribosomal proteins. On the other hand, the hrRNP F and the helicase
DDX5 were found associated to NS5. Both proteins move from nucleus to cytoplasm after infection.
This relocation correlates with NS5 movement from nucleus to cytoplasm. Silencing of the helicase
DDX5 has an important impact in viral replication. Finally, cholesterol has been described as an
important element during DENV infection. Our work indicates that DENV infection induces an
increase of intracellular cholesterol content mediated by an increase in cholesterol uptake and
synthesis. Reduced AMPK activity induced by DENV infection results in an increased HMGCR
activity and this increased activity, along with the presence of the enzyme in the RC, suggest that
HMGCR plays an important role in the ER membrane rearrangement characteristic of DENV infected
cells. The potent antiviral effects of several of the drugs tested in this work identify the AMPK enzyme
as a new therapeutic target. In addition, these findings suggest new uses for drugs already used in
humans in the treatment of dengue patients.
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- Jolanda Smit
Early events in dengue and chikungunya virus infection
Jacky Flipse, Vanesa Ayala Nunez, Tabitha Hoornweg, Mareike van Duijl-Richter, Denise van der
Pol, and Jolanda Smit
Department of Medical Microbiology, University Medical Center Groningen, University of Groningen,
Groningen, The Netherlands

45

www.pandenguenet.org

Dengue virus (DENV) and Chikungunya virus (CHIKV) are rapidly emerging arthropod-borne viruses
that cause a wide range of disease symptoms. In case of dengue, increased disease severity is
associated with pre-existing DENV antibodies and high circulating virus titers, which suggests that
antibodies directly influence the infectious properties of the virus.
During the meeting I will discuss our recent findings on the early events in DENV and CHIKV
infection. We applied live cell imaging and single virus tracking to unravel the route of cell entry and
microarray analysis to identify the cellular responses upon infection in the absence and presence of
antibodies. For DENV, emphasis will be on the critical determinants in antibody-dependent
enhancement (ADE) of infection. For CHIKV, emphasis will be on the route of cell entry, molecular
mechanism of membrane fusion, and how neutralizing antibodies interfere with these processes.
Antibody-bound DENV particles were observed to enter though a novel phagocytosis-like pathway
that is distinct from entry in absence of antibodies. We observed that antibody-bound particles are
captured and engulfed by the cell through active formation of actin-induced membrane protrusions.
Macrophages actively sense and capture antibody-DENV particles located away from its cell body.
The distinct route of entry and trafficking behavior likely increases the fusion potential of the virus.
Indeed, DENV particles internalized via antibodies appear to have a higher chance to induce
membrane fusion. The enhanced fusion potential of the virus is a key factor in ADE of infection.
CHIKV cell entry is a very rapid process. The vast majority of particles that fuse first co-localize with
clathrin. The time from initial colocalization with clathrin till the moment of membrane fusion was on
average 1.7 minutes, highlighting the fast nature of the cell entry process of CHIKV. Membrane fusion
was predominantly observed from within Rab5-positive endosomes and often occurred within 40
seconds post-delivery to endosomes. CHIKV fusion is strongly promoted by sphingolipid and
cholesterol in the target membrane. Potent neutralizing antibodies against the envelope glycoprotein
E2 and E1 were found to act at distinct stages of the virus life cycle, e.g. virus cell binding, membrane
fusion and viral egress. Antibodies that inhibit membrane fusion were found to block the membrane
fusion reaction at distinct steps.
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Protein dynamics of THP1 cells after dengue infection.
Juan Oses-Prieto 2; Antonio Angel-Ambrocio 1,3; Wendy Xolalpa 1; Rosa del Angel 3; Margot
Cervantes-Salazar 3; Ma. Isabel Salazar 4; Al Burlingame 2; Cesar Batista 5 Victoria PandoRobles 1.
1Instituto

Nacional de Salud Pública, Cuernavaca, Mor,Mexico.
of California. San Francisco, CA, USA.
3 Centro de Investigación y de Estudios Avanzados del IPN, Mexico DF. Mexico.
4Instituto Politécnico Nacional, Mexico DF. Mexico.
5 Universidad Nacional Autónoma de México.Cuernavaca, Mor, Mexico.
victoria.pando@insp.mx
2University

A piece of the puzzle to understand dengue virus-host cell response involves the identification of
proteins expressed in the infected cells as well as their post-translational modifications and the
dynamics of the biological processes implicated during virus replication. However, only few largescale proteomic studies have been focused on dengue virus infection. In this work, isobaric tag for
relative and absolute quantification (iTRAQ) and mass spectrometry were used to determine changes
in the expression of proteins and phosphoproteins of human macrophage THP-1 cell line infected
with dengue virus, at 24 and 48 hours post-infection (hpi). We describe changes in site-specific
phosphorylation dynamics of 206 and 208 phosphoproteins at 24 and 48 hpi, respectively. One
hundred forty three phosphoproteins were altered in both conditions. Similarly, MS-iTRAQ analysis
allowed determining changes in the expression of nonphosphorylated proteins, 10 at 24 hpi and 12 at
48 hpi, respectively. Analysis by gene ontology enrichment showed that most of the proteins identified
are phosphoproteins involved in Fc gamma R mediated phagocytosis, endocytosis, cGMP-PKG
signaling, cytoskeleton, splicing, MAPK signaling, among others. Our results will help to increase
knowledge about dengue biology and pathogenesis.
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Session: Pathogenesis
Invited Speakers
- Shee-Mei Lok
CryoEM structure shows antibody neutralize dengue virus serotype 2 by locking E protein
dimers
Guntur Fibriansah, Kristie D. Ibarra, Thiam-Seng Ng, Scott A. Smith, Joanne L. Tan, Xin-Ni
Lim, Justin S. G. Ooi, Victor A. Kostyuchenko, Jiaqi Wang, Aravinda M. de Silva, Eva Harris,
James E. Crowe, Jr. and Shee-Mei Lok
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There are four dengue virus (DENV) serotypes. Infection with one serotype generates antibodies that
may cross-react and enhance infection of other serotypes in a secondary infection. Here we
demonstrate that DENV serotype 2 (DENV2)-specific human monoclonal antibody (HMAb) 2D22 is
therapeutic in a mouse model of antibody-enhanced severe dengue disease. We determined the
cryoEM structures of HMAb 2D22 complexed with two different DENV2 strains. HMAb 2D22 binds
across viral envelope (E) proteins in the dimeric structure, which likely blocks E protein reorganization
required for virus fusion. HMAb 2D22 ‘locks’ two-thirds or all dimers on the virus surface, depending
on strain, but neutralizes these DENV2 strains with equal potency. The epitope defined by HMAb
2D22 is a potential target for vaccines and therapeutics.
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- Mark T Heise
Chikungunya Virus Pathogenesis in the Collaborative Cross: Development of Improved
Models and Identification of Host Pathways Associated with Severe CHIKV Disease.
Mark T. Heise, Kenneth Plante, Jessica Plante, Alan Whitmore, Clayton Morrison, Kristin Long, Ralph
Baric, and Martin Ferris.
The University of North Carolina at Chapel Hill. USA
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Chikungunya virus (CHIKV) is mosquito-borne alphavirus that causes explosive outbreaks of acute
and persistent arthritis. Since its re-emergence in the mid-2000’s, CHIKV has caused massive
outbreaks of debilitating arthritis, affecting people in countries within and around the Indian Ocean,
the South Pacific, and most recently, the Americas. The factors that contribute to alphavirus-induced
arthritis are incompletely understood, however, a large body of evidence suggests that the host
inflammatory response is a major driver of disease pathogenesis, which indicates that host
inflammatory pathways could be targeted therapeutically. Importantly, many of the components of
the inflammatory response that are associated with CHIKV disease are genetically polymorphic, and
there is also significant variation in disease severity in persons suffering from CHIKV-induced
disease. This suggests that host genetic variation may impact susceptibility to CHIKV-induced
disease. Therefore we tested whether the Collaborative Cross (CC), a mouse genetic reference
population designed to model human genetic diversity, could be used to map quantitative trait loci
(QTL) and identify polymorphic host genes associated with variation in susceptibility to CHIKVinduced disease. In preliminary studies, we observed significant variation between CC lines in their
susceptibility to CHIKV-induced disease, including variation in CHIKV-induced footpad swelling,
arthritis, fasciitis, and tendonitis. Furthermore, we observed novel phenotypes, including mouse
strains that developed more severe disseminated inflammation. Importantly, when this variation in
CHIKV disease susceptibility was used to map QTL, we identified several QTL on multiple
chromosomes associated with variation in CHIKV-induced foot swelling, as well as localized and
disseminated arthritis. Therefore, the CC represents a powerful tool for modeling CHIKV interactions
with genetically diverse populations and is a novel resource for identifying polymorphic host genes
that regulate susceptibility to CHIKV-induced disease.
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- Parichat Duangkhae
Inflammatory response of keratinocytes facilitates DENV infection in human skin
Parichat Duangkhae 1,5, Ernesto T.A. Marques 1,5, Kate D. Ryman 2,5, Simon C. Watkins
Simon M. Barratt-Boyes 1,3,5
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Departments of Infectious Diseases and Microbiology1; Microbiology and Molecular Genetics2; and
Immunology3; Center for Biologic imaging4 and Center for Vaccine Research5; University of
Pittsburgh, Pittsburgh, Pennsylvania, USA
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Dengue virus (DENV) is introduced into human skin by the bite of infected mosquitoes. While DENV
has been reported to infect a wide variety of cells including Langerhans cells and dendritic cells the
dynamics of infection in human skin remain unclear.
Here we exposed skin explants from healthy human donors to DENV serotype 2 16681 strain and
analyzed infection by immunofluorescence, after intervals of incubation, using antibodies to cellspecific markers and to DENV NS3 protein. Time course experiments showed that the infection
started in epidermis, and the first major targets of DENV infection were basal keratinocytes, with
infection detected within 6 h. From 8-48 h of infection abundant DENV replication was detected in
basal keratinocytes and Langerhans cells in the epidermis and in dermal macrophages, dendritic cells
and fibroblasts in the dermis. Limited replication was detected in mast cells and tubular structures
consistent with lymphatic endothelium in dermis. We confirmed these dynamics of DENV infection
with human skin explants inoculated with DENV serotype 2 primary isolate (K0049).
Quantitative analysis indicated that exposure to DENV resulted in significant influx of Langerhans
cells into the site of infection and recruitment of dermal dendritic cells and dermal macrophages into
the upper dermis. Additionally, dermal macrophages were observed to migrate close to epidermis
where the infection starts. A real-time quantitative PCR method showed significant up-regulation of
IL-1α, IL-1β, MIP-3α, IL-8, and IL-10 at 48 h after initiating infection relative to control-inoculated skin.
Immunofluorescence revealed that basal keratinocytes were the principal cell type expressing IL-1β,
MIP-3α and IL-8 protein after infection.
These data show that DENV initially infects basal keratinocytes which release factors promoting
significant influx of Langerhans cells, macrophages and dermal dendritic cells, leading to infection
and high-level replication of DENV. These studies reveal that DENV infection of human skin is a
dynamic process involving sequential interactions and recruitment of distinct cellular targets, and
highlight the fact that the innate response of infected keratinocytes favors infection and spread of
virus into other cell types.
Funding of research: The Government Pharmaceutical Organization (Thailand)
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- Daniele Henriques
Sequential experimental infection of dengue virus in marmosets: immune response and
histopathological changes in the liver
Daniele Henriques 1, Carla Pagliari 2, Paulo Castro
Marques-de-Sá 5 and Pedro Vasconcelos1.
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Livia Casseb 1, Vera Barros4, Lilian

and Hemorrhagic Fevers Section, Evandro Chagas Institute, Ananindeua, PA,Brazil.
Department, Faculty of Medicine, University of São Paulo. São Paulo, SP, Brazil.
3 National Center for Primates, Evandro Chagas Institute. Ananindeua, PA, Brazil.
4 Pathology Section, Instituto Evandro Chagas, Ananindeua, PA, Brazil.
5 Pathology Department, Faculty of Veterinary Medicine and animal science, University of São Paulo.
São Paulo, SP, Brazil.
1 Arbovirology

Dengue is an important worldwide public health problem; the absence of effective vaccines and of
experimental models that mimic the disease observed in humans are factors limiting the fight against
dengue. The Evandro Chagas Institute diagnosed in the marmoset Callithrix jacchus with fatal
outcome the presence of dengue virus (DENV) antigens by Immunohistochemical assay (IHCA) in
the animal liver. Considering this finding and that liver is the target for DENV in humans, we
investigate the role of liver on marmosets Callithrix penicillata following sequential DENV infection.
Twenty-six naïve animals were challenged via subcutaneous with DENV-3 (3.23 x 103 PFU/mL) primary infection (PI). Thirteen animals were anesthetized and sacrificed daily for seven days postinfection (dpi) (acute phase) and during specific intervals up to 60 dpi (convalescent phase);
afterwards secondary infection (SI) by DENV-2 (4.47 x 104 PFU/mL) was carried-out in the remaining
13 animals, and processed as PI. The liver of the marmosets were processed for histopathology
(Hematoxilin-eosin) and IHCA using specific antibodies against DENV, and antibodies to detect cells
of the innate and cellular immune response, and in situ selected cytokines. Marmosets were
susceptible to sequential infection by DENV-3 and DENV-2; viral antigens were expressed in
hepatocytes, Kupffer cells, and in Councilman bodies; major histopathological changes were
apoptosis, focal lytic necrosis, steatosis, cellular swelling/inflammation, hyperplasia/hypertrophy of
Kupffer cells, hemosiderin into Kupffer cells and sinusoidal dilatation. The intensity of liver damage
was prominent in the acute phase (PI and SI) and characterized as acute hepatitis. Accordingly,
apoptosis was the most frequent mechanism of hepatocyte deaths; apoptosis, lytic necrosis and
inflammatory infiltrate were mainly distributed in the midzone. Increase of the acinar expression of
activated macrophages, NK cells, S-100 protein and B-lymphocytes during both PI and SI were
observed, as well as the increased acinar expression of TCD4+ lymphocytes (PI acute phase). It was
found acinar expression of IFN- (both PI and SI), TNF-α and IL-8 showed higher prevalence during
SI; TGF-β and IL-10 presented high prevalence acute phase of PI, while Fas protein (acute phase of
PI/SI), and VCAM (acute phase of SI) showed increased expression in the portal space. These
findings were similar to those observed in livers from dengue fatal cases in humans, although tissue
damage showed lower intensity and amplitude. In conclusion, the marmoset Callithrix penicillata is a
good experimental model to investigate DENV infection, and therefore can be used as model to
evaluate potential dengue vaccines.
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- Erick Pérez-Guzmán
DENV-5 efficiently infects human platelet precursors and non-human primate platelets
Erick X. Pérez-Guzmán.2, Sandra Mayer
Sariol 1,2,3

4,5,

Petraleigh Pantoja1,2, Nikos Vasilakis

4,5,

Carlos A.

1Caribbean

Primate Research Center and Departments of 2Microbiology and Medical Zoology and
3Internal Medicine, University of Puerto Rico Medical Science Campus, San Juan, Puerto
Rico.4Center for Biodefense and Emerging Infectious Diseases and 5Department of Pathology,
University of Texas Medical Branch, Galveston, Texas, United States.
Dengue virus (DENV) is the most prevalent mosquito-borne human pathogen in tropical/subtropical
regions, causing ~390 million infections annually worldwide. Transfusion transmission is among the
key factors contributing to DENV mortality. Recently, human platelets are being implicated in the
transduction, replication and progeny production during DENV infection. However, platelets role in
non-human primates (NHP) infection remains unknown. The objective of our study is to demonstrate
that NHP platelets and human platelet-precursors are susceptible and permissive to infection by
recently discovered DENV-5, and to assess the role of both as contributors to DENV-5 replication
cycle. In a preliminary experiment rhesus macaques (Macaca mulatta) were infected with DENV-5
and serum samples were collected during several time points to perform CBC and measure IgM and
IgG antibody levels by ELISA. All rhesus macaques showed IgM (early phase) and IgG (late phase)
levels, confirming the infection with DENV-5. CBC results showed an unexpected thrombocytosis
since day 10 p.i. in comparison with the random thrombocytopenia induced by other DENV serotypes
(DENV1-4), in previous studies in this animal model. However, aspartate transaminase (AST),
alanine transaminase (ALT) and other CBC parameters showed no statistically significant difference
between serotypes. In order to elucidate this atypical thrombocytosis effect, a DENV-5 in vitro
infection using MEG-01 cells (platelet precursor cell line from human) and DENV-5 ex vivo infection
using washed platelets from healthy rhesus macaques were conducted. The susceptibility to DENV-5
infection and replication was measured by gRNA quantification using qRT-PCR. A separate
experiment was conducted to compare the replication efficacy of DENV-5 in C6/36, Vero-81 and
MEG-01 cell lines. Results of DENV-5 RNA amplification by qRT-PCR in both, MEG-01 and rhesus
macaque’s platelets, and replication efficacy in different cell lines C6/36, Vero81 and MEG-01 are
presented. We concluded that NHP (Macaca mulatta) platelets and human platelet-precursors are
susceptible and permissive to DENV-5 infection, thus directly contributing to its replication cycle.
However, the atypical in vivo DENV-5 induced thrombocytosis compared to the other wellcharacterized dengue serotypes remains unclear. Further in-vivo and in-vitro studies will help to
elucidate the mechanism underlying the platelets-level increase by DENV-5.
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Session: Pathogenesis and Antivirals
Invited Speakers
- Michael Callaghan
Dengue & Zika Therapeutic Trials: Challenges, Solutions and New Clinical Candidates
Michael Callahan, MD
Division of Infectious Diseases at Massachusetts General Hospital/Harvard Medical School.
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SYNOPSIS:
Advances in rapid referral of early arbovirus infections, and expansion of point of care and rapid PCR
confirmation of viral infection provides models for assessing antiviral interventions for acute, short
lived viral diseases such as dengue, zika and chikungunya. This presentation will look at two models
that successfully enrolled acute viremic patients within 19 and 28h of initial symptoms, capturing 68%
and 31% of patients with ascending viral load. The discussion will also review 4 direct and 2 indirect
acting anti-flavi virus compounds that are in clinic for relevance as potential, field viable therapeutics.
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Oral presentations
- Dustin R. Glasner
Aedes aegypti salivary gland extract-induced endothelial hyperpermeability in dermal
microvasculature
Dustin R. Glasner; Michael A. Schmid; Sanjana Shah; Eva Harris

Dengue virus (DENV) is the most medically important arbovirus, affecting 40% of the world’s
population, especially in tropical and sub-tropical areas where the vectors, Aedes aegypti and Ae.
albopictus, exist. DENV is transmitted to humans during blood feeding, when infected mosquitoes
expectorate pathogen-containing saliva primarily into the extravascular space of the dermis.
Arthropod saliva is known to alter pathogen infectivity and host immune responses, but the full impact
of saliva on pathogen transmission and infection is incompletely understood. Here, we examine a
potential role for mosquito saliva in early DENV dissemination through induction of vascular
hyperpermeability. We showed that salivary gland extract (SGE) from Ae. aegypti mosquitoes
modulates endothelial barrier function in vitro, resulting in hyperpermeability. Briefly, cultures of
human dermal microvascular endothelial cells (HMEC-1) grown on Transwell permeable supports
were exposed to 2 SGE units through either the apical (AP) or basolateral (BL) compartment, and
endothelial permeability was examined by measuring Transendothelial Electrical Resistance (TEER)
at regular intervals over 48 hours. Permeability increased over 13 hours after SGE treatment from
both AP and BL sides, reaching 25% reduction compared to control monolayers. This effect was
partially blocked by serine but not cysteine protease inhibitors, suggesting a role for serine proteases
in mosquito blood feeding. In vivo, C57BL/6 mice deficient in the interferon-α/β receptor (Ifnar-/-) were
infected intradermally in the ear during antibody-enhanced conditions in the presence or absence of
SGE with 1x105 PFU of DENV2 strain D220. Fifty-five percent of mice receiving DENV2 with SGE
succumbed to infection, whereas all mice that received DENV2 alone survived. When mice were
lethally infected with 1x106 PFU of DENV2 without SGE, removal of the site of DENV inoculation 4
hours post-infection protected the mice from morbidity and mortality. In contrast, when infected with
DENV2 in the presence of SGE, removal of the inoculation site was no longer protective, and mice
experienced morbidity and mortality. Additionally, mice that received SGE had lower titers of DENV2
in the ear than mice infected with DENV2 in the absence of SGE as measured by quantitative RTPCR 4 hours post-infection, suggesting that SGE increased dissemination of DENV away from the
infection site. Further, mice injected with SGE intradermally in the ear demonstrated greater vascular
leak than mice receiving PBS, as measured by Alexa-Fluor 488-conjugated dextran. Taken together,
these data suggest that SGE induces vascular hyperpermeability at the site of DENV infection, thus
enhancing DENV dissemination and pathogenesis.
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- Beatriz Sierra
Lipid/cholesterol metabolism is involved in viral replication and immune response to provide
protection for African-ancestry against dengue hemorrhagic fever
Beatriz Sierra 1, Triska Petr

2,3,4,

G Garcia1, Ana B. Perez1, E Aguirre1, Anavaj Sakuntabhai 7,

Luisa Pereira2,3,5, Maria G Guzman1
Department, PAHO/WHO Collaborating Center for the Study of Dengue and its Vector,
Pedro Kouri Institute of Tropical Medicine (IPK), Havana, Cuba
2Instituto de Investigação e Inovação em Saúde (i3S), Porto, Portugal
3Instituto de Patologia e Imunologia Molecular da Universidade do Porto (IPATIMUP), Porto, Portugal
4Faculdade de Medicina da Universidade do Porto (FMUP), Porto, Portugal
5Functional Genetics of Infectious Diseases Unit, Pasteur Institute, Paris, France
Introduction: Cuban dengue outbreaks have provided evidence of a reduced risk for severe dengue
disease in people with main African ancestry in correspondence with the absence of severe dengue
or fatal dengue cases in African and Black Caribbean population. However the genetic factors
involved with this protection had not been identified.
Objective: Determine the possible human genetic factors associated with African ancestry protection
in dengue disease outcome.
Material and Methods: A dense (2.5 million) single nucleotide polymorphism (SNP) genotyping was
performed in admixed Cuban population (control, asymptomatic, dengue fever and dengue
hemorrhagic fever patients). SNP data were analyzed for admixture mapping, fine-matched
population structure and a controlled association test population in groups of asymptomatic/control
versus dengue hemorrhagic fever and asymptomatic/control versus dengue fever.
Results: We found an African protection against the dengue hemorrhagic fever phenotype. We
determined two regions of African ancestry significantly linked with the asymptomatic phenotype
within OSBPL10 gene; and in proximity of the RXRA gene. For both genes, the most significant SNPs
were outside the coding region, in segments of inferred weak enhancers, promoters and lncRNAs.
OSBPL10 presented a significantly lower expression in Africans compared to Europeans, while for
RXRA gene there were several SNPs in regulatory regions that may regulate its transcription
differentially between Africans and Europeans. We determined that expression of these genes may
change along dengue disease course in Cuban dengue patients, with significantly low expression
during critical acute phase, and rising significantly during recent (OSBPL10) and late (RXRA)
convalescence. By applying gene set enrichment analysis to transcriptome data available we found a
significant differential expression of OSBPL10 and RXRA in lipid metabolism and NF-kB transcription
control of cytokines in the enlarged LXR/RXR pathway in macrophages.
Conclusion: Our results showed the implication of lipid/cholesterol metabolism and LXR/RXR
activation pathway in the African protection against dengue hemorrhagic fever.
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- Judith Frydman
Defining Hsp70 Subnetworks in Dengue Infection Reveals Druggable Flavivirus Vulnerability
Shuhei Taguwa 1, Kevin Maringer,
Fernandez 2, Judith Frydman 1

2, 5,

Jason E. Gestwicki 3, Raul Andino 4, Ana Sesma-

Department of Biology and Genetics, Stanford University, Stanford, CA 94305
Department of Microbiology, Icahn School of Medicine at Mount Sinai, New York, NY 10029
3 Department of Pharmaceutical Chemistry and 4Department of Microbiology and Immunology,
University of California at San Francisco, San Francisco, CA 94158.5 School of Cellular and
Molecular Medicine, University of Bristol, Bristol, BS8 1TD, UK
1
2

Viral protein homeostasis depends entirely on the machinery of the infected cell. Accordingly, viruses
can illuminate the interplay between cellular proteostasis components and their distinct substrates.
Here we define how the Hsp70 chaperone network mediates the dengue virus life cycle. Cytosolic
Hsp70 isoforms are required at distinct steps of the viral cycle, including entry, RNA replication and
virion biogenesis. Hsp70 function at each step is specified by nine distinct DNAJ cofactors. Of these,
DnaJB11 relocalizes to virus-induced replication complexes to promote RNA synthesis, while DnaJB6
associates with capsid protein and facilitates virion biogenesis. Importantly, an allosteric Hsp70
inhibitor, JG40, potently blocks infection of different dengue serotypes in human primary blood cells
without eliciting viral resistance or exerting toxicity to the host cells. JG40 also blocks replication of
other medically-important flaviviruses including yellow fever, West Nile and Japanese encephalitis
viruses. Thus, targeting host Hsp70 subnetworks provides a path for broad-spectrum antivirals.
Funding of research (Arial, 11 points, justified, cite only the project number and funding organisation).
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- Rebecca Broeckel
SRC FAMILY KINASE INHIBITORS BLOCK ALPHAVIRUS STRUCTURAL PROTEIN
TRANSLATION
Rebecca Broeckel 1; Craig N. Kreklywich 1; Michael S. Diamond 2; Mark Heise 3; Victor R.
DeFilippis 1; Thomas E. Morrison 4; Nathaniel Moorman 4; Daniel N. Streblow 1

1
2
3
4

Oregon Health and Science University, Beaverton, Oregon, USA.
Washington University School of Medicine, St. Louis, Missouri, USA
University of Colorado School of Medicine, Aurora, Colorado, USA
The University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA

Alphaviruses are arthropod-transmitted positive-sense single-stranded RNA viruses. Alphaviruses
can cause either encephalitis or arthralgia depending on the Alphavirus species. Currently no FDA
approved vaccines or antiviral therapeutics are available to prevent Alphavirus infection or to treat
Alphavirus-associated disease. Herein we demonstrate that cellular Src family kinases (SFKs) are
required for efficient replication of Chikungunya virus (CHIKV) and Venezuelan equine encephalitis
virus (VEEV). Src phosphorylation is reduced during natural infection but SFK inhibitor treatment
results in a further decrease in Src phosphorylation. Src family kinase inhibition blocked virus
replication by reducing the release of infectious particles and genomic vRNA into the supernatant of
infected cells. This block in virus replication was also evident in Src/Yes/Fyn-/- fibroblasts and
reversed by the presence of Src alone indicating that Src is required for efficient CHIKV replication.
Dissecting this effect of Src inhibition on Alphavirus replication we found that synthesis of both
genomic and subgenomic RNA were unaffected but translation of the structural proteins were
effectively blocked. These findings indicated that an important event between Alphavirus RNA
synthesis and translation is negatively affected by Src inhibition. Separation of translation complexes
by velocity sedimentation through linear sucrose gradients followed by RNA analysis of the fractions
from control and kinase inhibitor treated cells revealed that Src inhibition shifts CHIKV RNA into
monosomal fractions, suggesting that translation is blocked at the level of polysome formation. This
work demonstrates the importance of SFK signaling in Alphavirus replication through promoting the
association of CHIKV RNA with polysomes. Targeting host factors involved in Alphavirus replication
such as SFKs represents an innovative, perhaps paradigm-shifting strategy for learning about CHIKV
replication and antiviral therapeutic development.
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Session: Clinical manifestations and Comorbidities of Dengue, Chikungunya, Zika and other
arbovirus infections
Invited Speakers
- Federico Narvaez.
A hospital-based study of dengue and chikungunya in Nicaragua
Federico Narváez1,2, Lionel Gresh1, Douglas Elizondo1, Maria Angeles Pérez2, Angel
Balmaseda3, Eva Harris4
Sciences Institute, Managua, Nicaragua; 2Hospital Infantil Manuel de Jesús Rivera,
Ministry of Health, Managua, Nicaragua; 3Laboratorio Nacional de Virología, Centro Nacional de
Diagóstico y Referencia, Ministry of Health, Managua, Nicaragua; 4Division of Infectious Diseases
and Vaccinology, School of Public Health, University of California, Berkeley, CA, USA

Arthropod-borne viruses, in particular mosquito-borne viruses such as dengue (DENV) and
chikungunya (CHIKV), are becoming increasingly important global health threats and spreading
rapidly worldwide. DENV has been circulating in the Americas for decades and has been endemic in
Nicaragua since 1985. CHIKV was introduced into Nicaragua in July 2014 with the first imported
case, and the first autochthonous case was reported in September 2014. Here, we analyze the
epidemiology and clinical presentation of both dengue and chikungunyausing data from a prospective
study based at the National Pediatric Reference Hospital in Managua, Nicaragua. Since 2005, the
study has collected information on clinical manifestations, case management and treatment of
children 6 months to 14 years old with dengue, and based on this experience we incorporated
chikungunya into the study in 2014. CHIKV and DENV infections are detected using real-time RTPCR,and serological assays (IgM Capture ELISA and Inhibition ELISA) are performed on paired
acute and convalescent samples. Virus isolation is performed on the positive samples. A total of
1,003 laboratory-confirmed dengue cases were identified from August 2005 to November 2015, of
which 253 (25%) were classified as Dengue Hemorrhagic Fever/Dengue Shock Syndrome
(DHF/DSS) and 750 (75%) as Dengue Fever. Using the 2009 WHO classification, 297 (29.6%)
experienced Severe Dengue, with 231 (23%) presenting with compensated or hypotensive shock,
and 595 (59%) were classified as Dengue with Warning Signs. From October 2014 to November
2015, a total of 173 chikungunya cases were identified, 8 of which (4.6%) presented hypotensive
shock, and 60 patients presented warning signs (according to the 2009 WHO dengue guidelines).
Comparing the dengue and chikungunya cases, the mean day of presentation was 4 days (range 2-6)
and 3 days (range 1-4), while the duration of hospitalization was 4 days (range 3-8) and 3 days
(range 2-5) for dengue and chikungunya, respectively. Most pediatric chikungunya cases do not
result in severe complications, unlike DHF or DSS cases, although atypical presentations sometimes
occur, including organ failure, that can be fatal especially in newborns. In a separate study, we
studied 30 cases of chikungunya in newborns in the same hospital, one of whichpresented with
encephalitis. This experience should be useful for other countries in the region currently experiencing
simultaneous epidemics of multiple arboviral diseases.
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- Mark Lecuit
Chikungunya virus infection: from bedside to bench
Marc Lecuit, MD PhD1, 2
Pasteur, Inserm, Biology of Infection Unit
2Paris Descartes University, Necker-Enfants Malades University Hospital, Division of Infectious
Diseases and Tropical Medicine
Paris-F
Chikungunya virus (CHIKV) is an arbovirus discovered in the 1950s that first hit the headlines a
decade ago, when it triggered a massive outbreak in the islands of the Indian Ocean, disseminated
throughout Asia and reached in Italy and Southern France. It has recently spread to the Americas.
Chikungunya fever typically presents as a rapid-onset febrile disease, associated with arthralgia,
myalgia and rash. The onset of fever coincides with viremia, and the intensity of acute infection
correlates with that of viremia. Joint pain is usually symmetric, and localized in the upper and lower
limbs. Severe forms of Chikungunya fever have also been described, and manifest as encephalitis,
as well as rarely as myocarditis, hepatitis and multi-organ failure. These rare forms can be fatal and
typically arise in patients with underlying conditions. Hemorrhagic complications are rare, if they exist
at all, and should lead to the consideration of alternate diagnoses, such as a co-infection with DENV.
Another group at risk for severe infection associated with neurological symptoms are neonates.
Whereas fetal infection appears to be extremely rare, infection of neonates born to viremic mothers
and contaminated during birth can reach 50%, leading to severe disease and encephalopathy in half,
and resulting in long-term neurological sequelae. Young children also tend to develop severe
disease.
The major burden of CHIK disease results not only from the high attack rate of acute infection, but
also from chronic joint pain. This can manifest as persistent or relapsing arthralgia, associated or not
with arthritis in up to 50% of patient. Chronic arthralgia can lead to persistent incapacitation, requiring
long-term treatment with non-steroidal anti-inflammatory and immunosuppressive drugs, although
their safety and efficacy have yet to be demonstrated in clinical trials.
CHIKV can be cultivated in a wide variety of cell lines. In vivo cell tropism has been investigated in
rodent and nonhuman primate models, as well as in human tissue samples. In immunocompetent
mice, CHIKV targets fibroblasts in the dermis around the injection site, and is rapidly controlled by
type-I interferon responses. In neonatal mice and mice partially or completely deficient in type-I
interferon signaling, CHIKV disseminates systemically, leading to viremia and a burst of viral
replication in the liver, and intense replication in muscle, joint, and skin fibroblasts. This tropism
seems to mirror that observed in human biopsies, although a detailed analysis of CHIKV-infected
human tissues has not been performed. In animal models, CHIKV also disseminates to the central
nervous system (CNS), yet in contrast to encephalitogenic alphaviruses, CHIKV is not known to
target brain microvessel endothelial cells or to infect neurons. Experimental infection of pregnant
animals as well as investigation of human placentas from viremic mothers have shown that, in
contrast to other alphaviruses, CHIKV does not directly infect trophoblastic cells, but is likely
transmitted to neonates via maternal-fetal blood exchange during delivery.
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We will present the results of our current research, which is aimed at better understanding the clinical
and pathophysiological aspects of CHIKV infection, as well as to identify putative targets for
therapeutic purposes.
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Oral presentations
- Wilmer Villamil-Gómez
Congenital Chikungunya Virus Infection in
Sincelejo, Colombia: A Case Series
Wilmer Villamil-Gómez,1,2,3,4,* Luz Alba-Silvera,2,3† Antonio Menco,5 Alfonso GonzalezVergara,6 Tatiana Molinares-Palacios,5 María Barrios-Corrales,5 Alfonso J. RodríguezMorales4,7
1Grupo

de Investigación Enfermedades Infecciosas, Hospital Universitario de Sincelejo, Sincelejo,
Sucre, Colombia. 2Doctoral Program of Tropical Medicine, Universidad de Cartagena, Cartagena,
Bolívar, Colombia. 3Doctoral Program of Tropical Medicine, Universidad del Atlántico, Barranquilla,
Atlántico, Colombia. 4Committee on Zoonoses and Haemorrhagic Fevers, Asociación Colombiana de
Infectología (ACIN), Bogotá, DC, Colombia. 5Neonatal Intensive Care Unit, Clínica Santa María,
Sincelejo, Sucre, Colombia. 6Department of Pediatrics, Hospital Universitario de Sincelejo, Sincelejo,
Sucre, Colombia. 7Public Health and Infection Research Group, Faculty of Health Sciences,
Universidad Tecnológica de Pereira, Pereira, Risaralda, Colombia. *PhD Student. †In memoriam.
Introduction/Objective: Chikungunya virus (CHIK) infection congenital has been unfrequently
reported, even more during the current 2013-2015 outbreak in Latin America.
Methods: In this study consequences of CHIK on pregnancy outcomes and particularly
consequences in newborns from infected women were assessed in a case series from a one-single
private institution in the north area of Colombia.
Results: During September 2014-February 2015, 7 pregnant women with serological and RT-PCR
positive test for CHIK delivered 8 newborn with CHIK. These newborns required admission to
pediatric intensive care unit, and related support, due to severe clinical manifestations which included
respiratory distress, sepsis, necrotizing enterocolitis, meningoencephalitis, myocarditis, edema,
bullous dermatitis and pericarditis, among others. There were 3 deaths (case fatality rate of 37.5%).
Conclusions: In pregnant women and newborns with CHIK long-term follow-up is necessary given
the implications of chronic sequels (eg chronic inflammatory rheumatism in women) as well
neurocognitive functions impairments in infants, as has been recently described.
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- Jaime Gonzalez-Cardona
Hepatic and pulmonary immunopathological features in fatal severe dengue cases
Gonzalez-Cardona Jaime1,2, Pardo-Villamizar Carlos3, Vargas Diego4, Mantilla Julio2,5, Parra
Beatriz1,2, Bonelo Anilza1,2
(Virus Emergentes y Enfermedad), Department of Microbiology, Universidad del Valle, Cali,
Valle del Cauca, Colombia.
2RED AEDES: Abordando Áreas Endémicas del Dengue para la Disminución de su Impacto en la
Sociedad, Colombia
3Department of Neurology, Johns Hopkins School of Medicine, Baltimore, Maryland, USA
4Department of Pathology, Universidad del Valle, Cali, Valle del Cauca, Colombia
5Department of Pathology, Universidad Industrial de Santander, Bucaramanga, Santander, Colombia.
Abstract:
Introduction: Dengue is the most common arthropod borne infectious disease worldwide. Dengue
virus infection may be asymptomatic or lead in most cases to a mild illness, but some subjects
develop severe dengue with symptoms such as hemorrhagic manifestations, fluid leakage and organ
failure leading to death.
Hepatic and pulmonary complications are frequent in severe dengue. Although the extent of organ
involvement in disease and death is not clear. A systematic analysis of the immunohistopathological
reactions of these organs will provide important clues on the pathogenesis of severe dengue with
relevance in treatment and diagnosis.
Objective: To determine the characteristics of immunopathological reactions on lungs and livers in
fatal dengue cases.
Materials and methods: A retrospective analyses of 14 fatal dengue cases which underwent autopsy
between 2010 and 2013. Proportion of males were 57,1%, with a medium age of 21,2 years. All
cases were positive for dengue by RT-PCR in tissue. Most subjects with clinical evidence of
increased vascular leakage previous to shock and multi-organ failure as cause of death. FFPE
tissues were stained with H&E for routine histologic diagnosis. Tissues were immunostained using
avidin-biotin peroxidase complex method for T cells, CD4+ and CD8+T cells, and macrophages.
Tissue distribution of dengue virus antigen was also examined.
Results: In both organs vascular congestion, hemorrhagic changes and inflammation were
prominent. The livers exhibited changes of acute hepatitis, necrosis, abundant macro and
microsteatosis. Portal space inflammation was characterized by infiltration of T cells and
macrophages. Both CD4+ and CD8+T cells were observed however mostly of them were CD8+, these
cells were also found infiltrating parenchyma. Dengue antigen was visualized mostly in macrophages.
In lungs, alveolar hemorrhage, diffuse alveolar damage, hyaline membrane formation, type II
neumocyte hyperplasia and septal thickening were observed. The alveolar septum showed abundant
mononuclear infiltration compromised of macrophages and T cells, predominantly CD8 +T cells.
Macrophages were abundant also in the alveolar space, some of them with appearance of foamy
histiocytes. Dengue antigen was observed in alveolar macrophages and type II neumocytes.
Discussion/Conclusions: The lungs are the most affected organ, being alveolar diffuse hemorrhagic
damage a prominent pathological feature in fatal dengue. Abundant macrophages and moderate
CD8+T cell infiltration were typical features in lung and liver lesions. Dengue antigen was present in
alveolar macrophages and type II neumocytes but rarely present in liver. These results highlight the
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participation of T cells and macrophages immune mediated responses in dengue induced organ
pathology.
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Punta Toro Virus Mimics the Clinical Symptomatology of Dengue Virus
Gundacker, Nathan1, Carrera, Jean Paul2,3, López Vergès, Sandra2
1.
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Funded provided by the Gorgas Memorial Institute, University of Alabama at Birmingham,
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Introduction: Punta Toro virus was first described in humans in 1966 after being isolated from a
febrile soldier in the former Canal Zone. The symptomatology is assumed to be similar to other
phlebovirus (fever, headache, weakness, back and retro-orbital pain), however, little is actually known
regarding symptoms, physical exam, laboratory findings and clinical course. Dengue fever is a
common clinical syndrome in Latin America with well-described symptoms. This is the largest
description of clinical symptoms of Punta Toro virus to date, as well as the only direct comparison
between Punta Toro virus symptoms and Dengue virus symptoms.
Materials and Methods: Acute, Dengue negative sera from the Dengue Surveillance network was
tested using phlebovirus genus-specific RT-PCR. Phylogenetic analysis showed that that these
phlebovirus were in the Punta Toro virus family. There were 0 positive cases for phlebovirus in 2008,
19 cases in 2009 and 2 cases in 2014. Each specimen had a corresponding standardized clinical
data sheet. A total of 19 clinical data sheets were found, de-identified, and the clinical data was
entered into a dataset. Corresponding Dengue positive age-matched controls were also collected in
a 3:1 ratio. Symptom analysis was performed using Chi-squared test with a one-sided p-values.
Results: A total of 19 clinical data sheets were obtained. 58% of subjects were female, 42% were
female, with an average age of 26. The cases were largely located in the Panama City metropolitan
area with some cases in the nearby surrounding areas. Overall, Punta Toro virus was clinically
similar to Dengue virus with dengue having significantly more exanthem than phlebovirus (52% vs
26%, p=0.046). Physician reported cough was more common with phlebovirus, however, this
difference was not statistically significantly. There were no other statistically significant differences in
clinical symptoms. The time to presentation was shorter for Punta Toro virus 1.9 days of symptoms
vs. 7.6 days for Dengue.
Conclusion: This retrospective analysis from epidemiologic clinical data sheets suggests Punta Toro
virus mimics the symptomatology of Dengue fever. In many Latin American countries Dengue virus is
diagnosed solely on clinical symptoms. This study suggests that confirmatory laboratory diagnosis is
necessary to differentiate Punta Toro virus from Dengue fever, and possibly from other arbovirus
diseases. Future studies should look at Punta Toro virus prospectively to perform exhaustive clinical
histories, examine the clinical course, laboratory findings and long-term morbidity/mortality.
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Round Table: Severe Clinical manifestations of Dengue, Chikungunya and Zika
Moderator: Ana Belen Araúz. Santo Tomas Hospital, Panamá.
Invited Speakers
- Jaime Torres
Severe and fatal chikungunya fever in the Americas
Tropical Mediicine Institute, Universidad Central de Venezuela
The epidemic of chikungunya fever (CHIKF) experienced in the Western hemisphere has been
associated with an unexpected number of atypical and severe manifestations. Some patients had
experienced a life-threatening, aggressive clinical course, with rapid deterioration and death due to
multisystem failure.
Although complications of CHIKF had been reported occasionally in the past, the condition was not
generally considered life-threatening until 2005 when serious and lethal forms of the disease were
described during a large outbreak in La Réunion Island. The proportion of atypical cases in all CHIKF
patients has been estimated at 0.3%. Our findings and those of others suggest that such atypical and
severe presentations are also relatively common in the Western hemisphere. The overall reported
CFR of patients with CHIKF in the Americas has ranged from 0.012% to 0.081%
It must be stressed that, while most severe clinical presentations of CHIKF are seen among elderly
patients or patients at high risk due to comorbidities such as respiratory or cardiovascular diseases
and hypertension, they may also occur in younger patients with unremarkable medical history.
New information is being generated in the Americas indicating that, until now, some cardiovascular
complications of CHIKF may have been grossly underestimated. Indeed, evidence of patent or silent
myocarditis was observed in a high percentage of patients prospectively evaluated in Venezuela. An
unexpected finding was persistent symptomatic arterial hypotension (AH) observed in one third of
these patients with prior stable hypertension on treatment, requiring the discontinuation or reduction
of the anti-hypertensive medication due to severe clinical manifestations.

Clinicians need to be aware of the possibility of occurrence of atypical and severe forms of the
disease in our region, in order to improve its clinical management and the outcomes of such lifethreatening conditions.
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Further studies are necessary to investigate the relationship between severity of illness and host
factors such as concurrent underlying conditions, genetic susceptibility, as well as inflammatory and
humoral or cellular immune responses on one hand, and viral factors like viral load, viremia kinetics
and genetic variability of the virus, on the other hand.
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- Doris Martha Salgado

Clinical manifestations of severe dengue

Universidad Surcolombiana. Neiva Colombia
dpanqueba@gmail.com
Colombia in recent years has had a significant increase in the number of dengue cases, being
probably the most affected country in the Andean region in the Americas.
According to the revised classification proposed by the WHO in 2009, severe dengue corresponds to
the most danger and potentially fatal disease presentation, in any of its 3 forms (shock, severe
bleeding or severe impairment of organ).
During the last 7 years at the University Hospital of Neiva Colombia, a total of 2714 patients younger
than 15 years diagnosed with dengue, 329 ( 12%) coursed with severe dengue. The shock form was
the most common presentation ( 72 % ), however the organ involvement represent 25% and 3%
bleeding.
In terms of age and severe dengue relationship, it should be noted that about half of the cases were
observed in children under 5 years and its frequency was declining with age.
Myocarditis was the most common form of organ involvement, with 39 cases. Despite being a rare
presentation as referred to in the literature. Myocarditis plays an important role in mortality when the
diagnosis is not considered early. It should be suspected especially in cases referred to as refractory
shock unresponsive to conventional management. There are two useful tools in the diagnostic
orientation: one is electrocardiogram and echocardiogram is the other that gives us information
and functional contractile state of the organ facilitating aggressive intervention therapy that allows a
successful outcome.
The second organ affected was the liver with 35 cases. In the literature it appears as the most
frequent. We observed elevated levels of aminotransferases, considered this as an early marker and
useful not only for dengue in general, but of gravity that provides the opportunity to make early
diagnosis and intervention decreasing progression to fulminant hepatitis, related to mortality from this
cause.
Neurological manifestations found in 6 cases represented by encephalitis, seizures and cerebellitis.
The outcomes were satisfactory.

Hemorrhagic manifestations were observed in 10 children most of them in nasal mucous and
digestive tract. This presentation form was lower than reported in the literature.
Conclusion: The severe forms of dengue require early diagnosis, remembering that there is a
possibility that one of four patients enrolled with different ways to shock. Early recognition facilitates
the necessary intervention to decrease mortality
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We had one case of renal injury not shock related.
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- Gamaliel Gutierrez

PAHO / WHO response for dengue patient care

In 2003, PAHO/WHO along with the countries and territories of the Region developed and
implemented the Strategy for the control and prevention of dengue in the Americas, known as IMSDengue. This strategy is a sound working model that addresses dengue through six components:
laboratory, epidemiology, environmental, social communication, integrated vector management and
patient care. Significant progress has been achieved in each of the components—patient care, being
one of the most strengthened. Among the achievements in patient care is the 2010 publication of
Guidelines for the care of dengue patients in the region of the Americas, adapted from a document for
the same purpose published by WHO in 2009. The new dengue case classification was implemented
through various processes of clinical training to health personnel of countries and territories of the
Americas. It is important to note that after these training processes and implementation of the new
dengue case classification, a decrease in the dengue case fatality rate (CFR) has been observed in
the Region. There is published evidence on the advantages offered by this new dengue case
classification, being more practical for medical personnel. In addition, this new classification, captures
better severe dengue cases (especially dengue shock syndrome), through the identification of
warning signs at the primary health care level. This has proven to be a pillar in the treatment of the
disease, mainly on preventing cases from progressing to severe forms, thus decreasing deaths due
to dengue.
With the emergence of new knowledge in care, PAHO / WHO has developed the second edition of
the clinical guidelines for the Region of the Americas. This second edition includes new elements that
were not considered in its previous edition, such as: dengue associated with other conditions or
special conditions (pregnancy, newborn, lactating infant, elderly with chronic diseases), guidelines for
the organization of health services in situations of outbreaks or epidemics of dengue, epidemiological
surveillance and laboratory. In this way, it is intended to meet the needs of integrated care of dengue
patients, raised by the countries and users of these guidelines.
Another significant development is the creation of a group of clinical experts in dengue and each of
the components of the IMS-Dengue. The group is known as the GT-Dengue, who provides technical
support to countries in the prevention and control of this disease. The GT-Dengue has been a key
element in the process of clinical training in the Americas as well as in processes of control of
outbreaks and epidemics, monitoring and evaluation of mortality, evaluation of IMS-Dengue, and the
development and adaptation of national clinical guidelines.
With the recent introduction of the chikungunya virus (December 2013 in San Martin island) and Zika
(February 2014 in Easter Island), PAHO/WHO in collaboration with the GT-Dengue and other clinical
experts in chikungunya and Zika, developed an Instrument for the clinical diagnosis and care of
patients with suspected arbovirosis. This instrument is an additional tool for medical care staff,
especially those in primary care level, for proper management of these patients. The document
includes case definitions and key elements that help to differentiate the clinical manifestations of
these three diseases.
PAHO/WHO maintains its firm commitment to the countries and territories of the Americas in the
process of strengthening national capacities for dealing with dengue cases, chikungunya and Zika,
with the main goal of preventing deaths from these diseases.
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- Eric Martinez.
UTILITIES AND POTENTIAL LIMITATIONS OF THE 2009 WHO CLINICAL CLASSIFICATION OF
DENGUE
Instituto Pedro Kourí, La Habana, Cuba.
According to the 2009WHO Clinical Classification a patient can have Dengue or Severe Dengue,
remarking that severity is considered as the second step of thesame disease (WHO Guidelines,
2009) because Dengue is only one disease, that is systemic and dynamic. Severe Dengue can be
due to important plasma extravasation (shock and/or respiratory distress), or hemorrhages –not
necessarily preceded by shock or plasma leakage- and organ dysfunction (myocarditis, encephalitis,
severe hepatitis or other).As it was demonstrated in DENCO study (Alexander, 2011), most dengue
patients (95%) that undergoes to hypovolemic shock previously show Warning signs (WS):
continuous and intense abdominal pain, frequent vomiting, mucosal bleeding, irritability and/or
somnolence, fluid accumulation in body cavities, progressive increase in hematocrits, and
hepatomegaly, all announcing thatseverity is imminent and help doctors to initiate early fluid
replacement, by intravenous route. That is why the clinical classification include finally three
possibilities: Dengue without WS, Dengue with WS and Severe Dengue (Simmons et al, 2012; OPS,
2014).

The revised classification system has greater discriminatory powerfor detecting patients at risk of
progression to severe disease and those needing hospitalization (Lima et al, 2013;Lovera D et al,
2014). It is also simple to be applied by cliniciansfor triage and case management according to
diseaseseverity even in Primary Care settings (Gibson et al, 2013) and byepidemiologists working on
disease surveillance; italso reflects the natural course from mild to severe diseaseand covers all
clinical manifestations (Pamplona L et al, 2014). A formal expert consensus was reached in La
Habana, Cuba in 2013 (Horstick O et al, 2015) with dengue experts from the Americas, sharing
experiences that applied the 2009 WHO dengue case classification. The expert panel also
recommended to 1) update ICD10, 2) include the 2009 WHO case classification in country
epidemiological reports and globally, and 3) implement studies improving sensitivity/specificity of the
dengue case definition (Horstick O, Runge-Razinger, 2015).
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After 2008, when the new, simpler classification was adopted, otherstudies have looked at the
effectiveness ofthe revised classification in a number ofhospitals in different countries (Barniol J et al,
2010;Basuki et al, 2011;ZakariaZet al, 2014)) and a Systematic Review has been published (Horstick
O et al, 2014). Dengue is nowadays a global disease, affecting all agegroups, with multiple exposures
to different viruses,often with co-morbidities and presenting with unusualmanifestations; plasma
leakage should beemphasized and not hemorrhage. The revised caseclassification with its simplified
structure has allowed an effective triage and patientmanagement and alsoa collectionof improved
comparative surveillancedata (Akbar et al, 2012). It has been also demonstrated that Dengue
Hemorrhagic Fever is not a synonym of Severe Dengue, and Dengue Fever is not always associated
to a favorable prognosis (Narvaez et al, 2011). The dengue fever (DF)/dengue hemorrhagicfever
(DHF)/dengue shocksyndrome (DSS) classification was essentiallyretrospective and overly complex,
and it hasbeen repeatedly shown that it misses approximately20% of confirmed dengue cases
withshock (Phuong CX et al, 2004; Srikiatkhachorn A et al, 2010).
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Most countries in the American Region have incorporated it to their National Guidelines for the
Diagnosis and Management of Dengue patients, as PAHO has recommended. A decrease in lethality
is evident (PAHO, 2014), after intense Regional capacity building efforts were
done and
nowcontinuebeing done in many countries, associated to particular recommendations for reordering
medical services during dengue epidemics (see Figure).
Nevertheless, some identified limitations are related to definitions of dengue case, mainly in infants
and preschool children.It must be clarified that WS are useful to predict only hypovolemic shock
which is the most frequent form of severity and no other form, as some investigators have
misunderstood (Thein TL, 2009) because WHO and PAHO Guidelines haven´t specified
enough.Some studies are now identifying which of the WS are more frequent and have more
significance to predict severity (IDAMS Project). Mucosal bleedings, an important WS, must be
differentiated of ¨massive¨ hemorrhages, mainly in digestive tract or lung, which means frank severity.
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The inclusion of severe organ involvementgives clinicians the opportunityto report dengue cases that
were previouslyignored and helps describe the full extentof severe syndromes associated with
infection. However, better definitions are needed of dengue myocarditis (Salgado DM et al,
2010;Yacoub S, 2012; Miranda C et al, 2013) and dengue hepatitis. Recently, new definitions of
dengue encephalitis and dengue encephalopathy have been raised (Carod-Artal, FJ et al,
2013)thaturgently need to be documented in clinical practice, because dengue affectation of Central
Nervous System is progressively better recognized and apparently is more frequent (Matlani M,
2009). Some groups are trying to find new clinical tools to evaluate dengue vaccines, which may
serve as additional endpoints of the necessary clinical trials, and those studies will probably make a
contribution to the improvement of the Clinical Classification recommended by WHO (2009) and
PAHO (2010), not modifying its essence (Cassetti C, Taller de Dengue Grave, La Habana, Agosto
2015). Dengue needs more clinical research but it must be prospective and should include the
scenarios of the Primary Care Health Systems (Martinez E, 2006), not only hospitals. At this moment,
the balance is positive but classification and management of dengue patients are both perfectible by
research and innovation.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Saturday April 23rd
Session: Immunology
Invited speakers
- Michael Diamond
Flavivirus disease severity is exacerbated by oral antibiotic treatment
Larissa B. Thackray, Hueylie Lin, Scott A. Handley, Qing Tan, David O’Donnell, Jeffrey I. Gordon,
Herbert W. Virgin, and Michael S. Diamond
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Flaviviruses cause approximately 400 million infections annually, with billions at risk and no specific
therapy available. Outcome following flavivirus infection ranges from asymptomatic, to a mild febrile
illness, to visceral disease, systemic shock syndrome, or lethal encephalitis. While certain genetic
polymorphisms are associated with severe outcome, acquired determinants of flavivirus pathogenesis
are poorly understood. Recent studies have defined interactions between the mammalian
microbiome, host immunity, and virus infections. Although no study to date has addressed the impact
of the mammalian microbiome on flavivirus infection, prior studies have identified reciprocal
interactions between mosquitoes, their midgut microbiota, and flavivirus infections. Using both
immunocompetent and immunocompromised mice, we examined the role of the microbiota during
West Nile virus (WNV) or Dengue virus (DENV) infection. We observed a marked increase in
susceptibility to lethal DENV and WNV infection following treatment with commonly used oral
antibiotics. The effect of oral antibiotics on WNV infection and outcome was durable after cessation of
treatment, but eventually was reversed with time. Using gnotobiotic mice, we examined whether the
effect of oral antibiotics on WNV pathogenesis was due to differences in the gut microbiota between
control and antibiotic-treated mice. We observed an increase in susceptibility to lethal WNV infection
in mice that were recipients of the microbiota from antibiotic-treated mice compared to mice that were
recipients of the microbiota from control mice that were not treated with antibiotics. Ongoing studies
are defining the immunological mechanisms that govern the interactions between the mammalian gut
microbiome, the mammalian host, and WNV infection. Our results identify a role for the gut microbiota
in modulating flavivirus pathogenesis, and raise the possibility that perturbations in the community
structure and/or function of the gut microbiota produced by oral antibiotics may have deleterious
consequences for patients following flavivirus infections.
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- Ana Fernandez-Sesma
INDUCTION AND INHIBITION OF INNATE IMMUNE RESPONSES BY DENGUE VIRUS
Department of Microbiology, Icahn School, of Medicine at Mount Sinai. New York, NY, USA.
DENV is able to efficiently block production and signaling of type I interferons (IFN) in susceptible
cells, such as human dendritic cells (DCs), which are one of the main targets for DENV infection in
vivo. These important mechanisms of innate immune evasion facilitate the establishment of infection
by this important human pathogen in the host. This presentation will show recent data from our group
on the main mechanisms by which the different components of the viral protease NS2B3, can target
and induce the degradation of different innate immune factors, including cGAS and STING, which
result in the inhibition of type I IFN production in infected cells. We will also show our data on the
different triggers of innate immune pathways, such as the RIGI and cGAS/STING pathways that are
produced during DENV infection. Additionally, we will discuss phenotypical differences of DENV
serotypes in primary human systems, such as DCs and our newly developed tonsil histoculture model
system to study DENV infections. Finally, we will discuss recent data on human host factors that are
required for DENV infection and can be used as potential targets for pharmaceutical interventions
against dengue and other flaviviral diseases.
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- Eva Harris
Neutralizing antibody titers against dengue virus correlate with protection from symptomatic
infection
Leah C. Katzelnick1,2, Montoya Magelda2, Lionel Gresh3, Angel Balmaseda4, Eva Harris2
1Centre

for Pathogen Evolution, Department of Zoology, University of Cambridge
of Infectious Diseases and Vaccinology, School of Public Health, University of California,
Berkeley
3Sustainable Sciences Institute, Managua, Nicaragua
4Laboratorio Nacional de Virología, Centro Nacional de Diagnóstico y Referencia, Ministry of Health,
Managua, Nicaragua
2Division

(R01 AI099631 to AB and P01 AI106695 to EH from NIAID/NIH; FIRST grant to EH from the Bill and
Melinda Gates Foundation and the Instituto Carlos Slim de la Salud; Gates Cambridge and NIH
Oxford-Cambridge Scholars Program to LCK).
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The four dengue virus serotypes (DENV1-4) are mosquito-borne flaviviruses that infect ~390 million
people annually; up to 100 million infections are symptomatic, and 500,000 cases progress to severe
disease. Exposure to a heterologous DENV serotype, the specific infecting DENV strains, and the
interval of time between infections, as well as age, ethnicity, genetic polymorphisms, and comorbidities of the host, are all risk factors for severe dengue. In contrast, neutralizing antibodies are
thought to provide long-lived protection against symptomatic infection and severe dengue. The
objective of dengue vaccines is to provide balanced protection against all DENV serotypes
simultaneously. However, the association between homotypic and heterotypic neutralizing antibody
titers and protection against symptomatic infection remains poorly understood. The goal of this study
was to examine the relation between pre-infection neutralizing antibody titers and the probability of
symptomatic infection in children in a longitudinal pediatric dengue cohort in Nicaragua. We
demonstrate that the titer of pre-infection cross-reactive neutralizing antibodies correlates with
reduced likelihood of symptomatic secondary infection. This observation held for both the median preinfection neutralizing antibody titer and the pre-infection titer towards the next infecting serotype. The
protective effect of neutralizing antibody titers on infection outcome remained significant when
controlled for age, number of years between infections, and epidemic force, as well as with relaxed or
more stringent criteria for defining inapparent DENV infections. Further, individuals with higher
neutralizing antibody titers immediately after primary infection displayed delayed symptomatic
infections compared to those with lower titers. However, overall neutralizing antibody titers increased
modestly in magnitude and remained serotype cross-reactive in the years between infections,
possibly due to re-exposure. These findings establish that anti-DENV neutralizing antibody titers
correlate with reduced probability of symptomatic DENV infection, provide novel insights into
longitudinal characteristics of antibody-mediated immunity to DENV in an endemic setting, and are
relevant for dengue vaccine development.
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Oral presentations
- Eugenio Hottz
Proteome-identified patterns of inflammatory activation in platelets from dengue patients
Eugenio Hottz 1,3*; Monique Trugilho
1#; Jonas Perales 2#.

2,4*;

Guy Zimmerman 5; Fernando Bozza 3; Patrícia Bozza

Laboratório de Imunofarmacologia1 and Laboratório de Toxinologia2, Instituto Oswaldo Cruz (IOC);
Instituto Nacional de Infectologia Evandro Chagas (INI)3; and Centro de Desenvolvimento
Tecnológico em Saúde (CDTS)4, Fiocruz, Rio de Janeiro, RJ, Brazil. Department of Medicine,
University of Utah, Salt Lake City, UT, USA5.

Introduction: Dengue is the most prevalent human arbovirus disease worldwide. Dengue virus
(DENV) infection causes diseases from self-limiting febrile illness to severe dengue. It is widely
accepted that increased inflammatory activation play important roles in dengue pathogenesis.
Platelets, classically known as essential effectors of hemostasis, are now increasingly recognized by
their roles in inflammation. Although thrombocytopenia is a hallmark of dengue, the role played by
platelets in dengue pathogenesis is not completely understood. Objective: The aim of this study was
to investigate the platelet activation profile in dengue patients and its potential contributions to dengue
pathogenesis. Methods/ results: We used a proteome approach to identify the molecular patterns of
activation in platelets from dengue patients and the biological process in which they were involved.
Proteins involved in processes of platelet activation, inflammatory response, proteasome activity and
antigen presentation were differentially expressed between platelets from patients with dengue and
healthy volunteers. Main proteins identified in platelet activation and inflammatory response
processes were chemokines and enzymes involved in eicosanoid production, including
downregulation of CXCL4/PF4 and upregulation of the enzymes prostaglandin E synthase (PGES)
and 12-lipoxygenase (12-LOX). Western blot analysis confirmed lower levels of CXCL4/PF4 in
platelets from patients with dengue, as well as CCL5/RANTES, another granule-stored chemokine,
suggesting that platelet activation during dengue disease promotes platelet degranulation and
exhaustion of granule content. Consistently, platelets from dengue-infected patients were activated as
demonstrated by P-selectin expression, and plasma levels of platelet-derived chemokines were
increased in patients with dengue. Platelets from healthy volunteers also secreted higher levels of
these chemokines in response to DENV infection in vitro. We also measured the levels of the
eicosanoids 12-HETE, PGE2 and TXB2, a stable metabolite of TXA2, secreted by platelets from
dengue-infected patients and healthy volunteers. Platelets from patients with dengue secreted higher
levels of 12-HETE and PGE2, while levels of TXB2 were not changed. Importantly, 12-HETE and
PGE2 vasorelaxive functions antagonize TXA2 vasoconstrictor activity. We observed elevated 12HETE/TXB2 and PGE2/TXB2 ratios in platelets from dengue-infected patients compared to healthy
volunteers, a pattern of eicosanoid production with potential effects on dengue vasculopathy. Finally,
consistent with upregulation of HLA-class I and proteasome subunits in platelets from dengueinfected patients, DENV infection of platelets from healthy volunteers in vitro triggered HLA-class I
surface expression in a mechanism depending on functional proteasome. Conclusion: Our platelet
proteome analysis provides new evidence that platelet activation may contribute to immune and
inflammatory responses in dengue.
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- Alessandro Sette
Dominant DENV-specific CD8 T-cells exhibit a non-exhausted highly differentiated PD1phenotype
Alessandro Sette1, Michael Angelo1, Cristhiam Cerpas2, Aruna D. de Silva1,3, Angel
Balmaseda2, Aravinda de Silva4, Eva Harris5 and Daniela Weiskopf1
La Jolla Institute for Allergy and Immunology, La Jolla, CA, 92037, USA
Laboratorio Nacional de Virología, Centro Nacional de Diagnóstico y Referencia, Ministry of Health,
Managua, Nicaragua
3) Genetech Research Institute, Colombo, 00800, Sri Lanka
4) University of North Carolina School of Medicine, Chapel Hill, NC, 27599, USA
5) Division of Infectious Diseases and Vaccinology, School of Public Health, University of California,
Berkeley, Berkeley, CA 94720-3370 USA
1)
2)

Previous comprehensive analyses of CD8+ T cell responses resulting from natural infection with
DENV demonstrated that HLA alleles associated with more favorable clinical outcome are correlated
with high-magnitude DENV-specific IFNγ+ T cell responses, implying a protective role for T cell
immunity. More recently we compared the responses in individuals from Sri Lanka and Nicaragua,
two countries where dengue is hyper-endemic. We found a strong correlation between restricting HLA
allele and both breadth and magnitude of CD8 + T cell responses, suggesting that HLA genes
profoundly influence DENV responsiveness. Our further experiments addressed whether the
dominant responses were also associated with a distinctive phenotype. In-depth phenotyping of
DENV-specific T cell responses revealed that alleles eliciting dominant T cell responses were
associated with marked expression of PD-1 (absent in alleles associated with weaker/subdominant
responses). These cells did not co-express other inhibitory receptors and were able to proliferate and
exert cytotoxic functions in response to DENV–specific stimulation, suggesting that in the case of
DENV responses the PD-1 phenotype is not associated with T cell exhaustion, but rather a highly
differentiated/activation state. We are currently establishing the gene expression signatures
associated with specific phenotypes, and different HLA restricting alleles. These results are relevant
for vaccine design and the identification of correlates of protection.
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- Ana Beatriz Perez
Blood cell subpopulations in dengue infection: association with warning signs
AB Perez 1, G Garcia 1, B Sierra 1, E Aguirre 1, R Ramírez 1, R Martínez 2, D Rosario 1, MG
Guzman 1.
1

Institute for Tropical Medicine Pedro Kourí, Havana, Cuba.
Allende Hospital, Havana, Cuba.

2 Salvador

77

www.pandenguenet.org

Abstract:
Introduction: Dengue is the most predominant mosquito-borne viral disease affecting humans and
causes a spectrum of clinical symptoms that include, depending on the severity, fever, muscle and
joint pain, plasma leakage and hemorrhagic manifestations. Pathogenesis of the severe disease is
associated with the intensity of host immune response. Dengue infected patients develop a wide
specific and cross reactive lymphocyte response but its implication in pathogenesis is only in part
understood.
Objective of the study: To know the phenotype and functional properties of peripheral blood cells
during natural dengue infection and their association with illness outcome.
Materials and methods: We used flow cytometry to analyze the proportion of CD4/CD8 T cells, B
cells, monocytes and natural killer cells and NKT cells in peripheral blood obtained from 30 dengue
patients. Cells were also stained for additional markers CD45RA/RO, FoxP3, CD25, CD28, CLA and
CD62L.
Results: The frequency of activated T CD8+ cells and memory T cells was significantly higher in
sequential than primary dengue infection. Warning signs and complications predominated in patients
during secondary infection. The occurrence of warning signs was associated with higher frequency of
activated memory T CD4+ cells, Treg cells and CD4+CLA+ T cells. Mucosal bleeding was associated
with higher frequencies of CD4+CLA+ T cells and activated T cells and monocytes. Abdominal pain
was associated with increased frequency of NKT cells.
Discussion/Conclusion: The elucidation of the role of the immunological mechanisms in dengue
pathogenesis is a priority not only for the illness treatment, but also for the evaluation of vaccine
candidates. Our findings suggest that activation of some specific T cells subsets may be involved in
the different signs associated with bleeding or plasma leakage during dengue disease, contributing
with the better understanding of dengue pathogenesis.
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Session: Immunology and Vaccines
Invited speakers
- Leah Katzelnick
FINDINGS OF THE DENGUE ANTIGENIC CARTOGRAPHY CONSORTIUM
Leah C. Katzelnick1,2,3, Judith M. Fonville1, Magelda Montoya3, Eva Harris3, Stephen S. Whitehead2,
Derek J. Smith1, with contributions from other members of the Dengue Antigenic Cartography
Consortium
1 Center

for Pathogen Evolution, Department of Zoology, University of Cambridge, Cambridge, UK
National Institute of Allergy and Infectious Diseases, National Institutes of Health, Bethesda, MD,
USA
3 Division of Infectious Diseases and Vaccinology, School of Public Health, University of California,
Berkeley, Berkeley, CA, USA
2

Funding: The Intramural Research Program of the US NIH, National Institute of Allergy and Infectious
Diseases (SSW); European Union (EU) FP7 programs EMPERIE (223498) and ANTIGONE
(278976), Human Frontier Science Program (HFSP) program grant P0050/2008, the NIH Director’s
Pioneer Award DP1-OD000490-01 (DJS); FIRST grant from the Bill and Melinda Gates Foundation
and the Instituto Carlos Slim de la Salud (EH); the Gates Cambridge Scholarship and NIH OxfordCambridge Scholars Program (LCK).
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The four genetic dengue virus types (DENV1-4) have long been thought to exist as four serotypes,
and the antigenic differences between the types are believed to play a key role in the severity of
disease, epidemic magnitude, viral evolution, and design of vaccines. We formed the Dengue
Antigenic Cartography Consortium, an open collaboration of international research laboratories, to
establish empirically how DENV types relate to one another antigenically. We characterized antigenic
relationships among a diverse panel of DENV isolates based on how they were neutralized by
antisera from experimentally inoculated African green monkeys, as well as recipients of a candidate
dengue vaccine and individuals naturally infected with DENV. We found that genetically,
geographically, and temporally diverse DENV isolates clustered loosely by DENV type, but many
were as similar antigenically to a virus of a different type as to some viruses of the same type.
Further, primary infection antisera did not neutralize all viruses of the same DENV type better than
other types and did not show improved neutralization to homologous type isolates when tracked up to
seven years after infection. Based on these findings, we are conducting ongoing research to further
characterize global DENV antigenic diversity, measure specific genetic determinants of DENV
antigenic variation and their relationships to DENV evolution, and use antigenic maps and antibody
landscapes to better understand how the magnitude and breadth of individual neutralizing responses
relate to protection and infection outcome in a longitudinal dengue cohort study in Nicaragua.
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- Ralph S. Baric
New Reagents for Tracking Polyclonal Epitope-Specific Responses during DENV Infection and
Vaccination.
University of North Carolina at Chapel Hill, Chapel Hill, NC 27599-7435.
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Dengue (DENV) viruses causes life-threatening disease in human populations across the
globe and new tools are desperately needed to functionally map and quantify immune responses that
target specific epitope domains after infection or vaccination. Our laboratory has developed robust
reverse genetic platforms for DENV 1-4 strains. Using this genetic platform, we have developed
several new tools and reagents designed to track the impact of natural variation on DENV immunity
within and between serotypes. Using this collection of derivative viruses and reagents, neutralization
profiles and cartography are used to identify the serologic relationships between different DENV
serotype strains. Our data demonstrate that variation in natural isolates significantly alters the
neutralization titers among genotype strains within a serotype. In parallel, we used human
monoclonal antibodies to map the location of quaternary neutralizing epitopes after primary infection.
Using these data and the reverse genetic platforms, we build recombinant chimeric DENV1-4 viruses
that also encode quaternary epitope domains that are typically encoded in other strains. Using
monoclonal and polyclonal serum, we demonstrate the bivalency of these new chimeric viruses.
Then, these novel tools and recombinant chimeric viruses are used to quantify epitope specific
responses after infection and vaccination in human populations. Our data supports the hypotheses
that these novel virologic reagents can greatly increase our understanding of the natural biology and
immunology of flavivirus infections, leading to improve metrics for evaluating vaccine performance in
human populations.
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- Scott Weaver
Vaccine Development for Chikungunya: Scientific Progress, Commercial and Regulatory
Challenges
Institute for Human Infections and Immunity and Department of Microbiology and Immunology,
University of Texas Medical Branch, Galveston, Texas USA
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Since its discovery as a cause of severe arthralgic disease in the 1950’s, vaccine development
for chikungunya virus (CHIKV) infection has progressed through a series of approaches and
platforms. A live-attenuated candidate advanced to Phase II clinical trials during the 1990s but
generated arthralgic symptoms in some volunteers. Subsequent analyses showed direct reversion of
one of its two attenuating point mutations in viremic vaccinees. Since the 2004 Indian Ocean Lineage
emergence and spread of CHIKV to near pandemic proportions, a resurgence of vaccine
development has occurred using a wide variety of new approaches. Three of new vaccines have
attracted major commercial support and/or progressed through Phase I clinical trials. These include a
virus-like particle (VLP) vaccine developed at the National Institutes of Health in the US, and
generated by electroporating mammalian cells with a DNA construct expressing the CHIKV structural
proteins, which self-assemble into VLPs that are structurally indistinguishable from CHIKV. This
vaccine is highly immunogenic in rodents, nonhuman primates and humans after 2-3 doses. A live
measles virus-vectored vaccine developed at the Institut Pasteur in Paris, based on the attenuated
Schwartz strain, induces protective antibodies in mice and induced neutralizing antibodies in all
human volunteers after 2 doses and, like the VLP vaccine, had a good Phase I safety profile. This
measles-vectored vaccine is being developed by Themis Bioscience. A live-attenuated vaccine
developed at the University of Texas Medical Branch is based on a wild-type CHIKV strain with its
structural polyprotein open reading frame expression downregulated by eliminating the subgenomic
promoter and replacing it with a picornavirus internal ribosome entry site (IRES). This genetic
modification also renders the virus incapable of infecting mosquitoes, a major safety feature. This
vaccine candidate, which is licensed to Takeda Pharmaceuticals, has been shown to be stably
attenuated in murine and nonhuman primate models, and protects against all signs of disease up to
one year after a single dose. A few other novel approaches to CHIKV vaccine development will also
be discussed.
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- Paticia M. Repik
Chikungunya and Zika: NIAID-supported extramural vaccine efforts
Program Officer for Emerging Viral Diseases
Virology Branch, DMID, NIAID, NIH
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Abstract:
Chikungunya virus (CHIKV) was first discovered in Tanzania in 1952 and since then has
caused numerous intermittent outbreaks of chikungunya, a severe debilitating febrile, arthritic disease
that is prevalent in Africa and the Indian Ocean region. The word ‘Chikungunya' means "that which
bends up" in the Makonde language, in reference to the twisted limbs and joints that are often
manifestations of the disease. Early symptoms of CHIK disease overlap with those of dengue, such
that differential diagnosis may be difficult early in infection. Beginning in 2004, a large, explosive
epidemic occurred in La Reunion, an island off the coast of Kenya, which, over the past 12 years has
expanded to include millions of cases in China, India and other Southeast Asian countries, Australia,
Italy and many other European countries. In early December 2013, the first incidence of chikungunya
in the Western Hemisphere was reported in the Caribbean, in St. Martin, which has since spread to
all islands in the Caribbean as well as to numerous countries in South and Central America, and
which poses a significant threat to the U.S. In early 2007, recognizing the potential for global spread
of this re-emerging disease and the lack of medical countermeasures to rapidly diagnose, prevent or
treat chikungunya infections, NIAID added Chikungunya virus to the NIAID Emerging Infectious
Diseases/Category C Biodefense Priority Pathogens list. This has since encouraged basic research
on the virus, ecology, epidemiology and transmission, pathogenesis and host response, as well as
applied research to develop vaccines, therapeutics and diagnostics. The main focus of this
presentation will highlight NIAID priorities for Chikungunya virus research and NIAID-supported
extramural vaccine efforts. The presentation will also discuss extramural NIAID vaccine efforts with
regard to Zika virus, which was first discovered in 1947 in Uganda, and which has since spread
sporadically to Southeast Asia, Micronesia, French Polynesia, and in 2015, to Brazil and other South
American countries and the Caribbean. Because of the severe manifestations that now appear to be
due to zika virus infections, including microcephaly in newborns, and Guillan Barre Syndrome in
infected adults, NIAID has added Zika virus to the Emerging Infectious Diseases/Category C
Biodefense Priority Pathogens list to encourage basic and applied research on this important virus.
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- Jeffrey R. Currier
POTENT CELL-MEDIATED IMMUNITY GENERATED BY A LIVE-ATTENUATED DENGUE
VACCINE
Currier Jeffrey R.,1 Friberg Heather,1 Jarman Richard G.,1 Thomas Stephen J.,1 Polhemus
Mark,2 Dean Hansi J.,3 Osorio Jorge,3 Wallace Derek3.
Reed Army Institute of Research, Silver Spring, Maryland, USA; 2State University of New
York, Upstate Medical University, Syracuse, New York, USA; 3Takeda Vaccines, Inc., Deerfield,
Illinois, USA.
Introduction and objective: A Phase I study (DEN-105) was a performed to test the impact on
safety and immunogenicity of subcutaneous versus intramuscular administration of Takeda’s
tetravalent dengue vaccine candidate (TDV) delivered by either needle or Pharmajet Stratis™ device.
Here we report that multi-lineage, cell-mediated immunity (CMI) was generated after a single dose of
the vaccine, independent of route of administration or delivery device.
Methods: For testing, peripheral blood mononuclear cells collected pre-vaccination (day 0) and at
days 14, 28 and 120 post-vaccination, respectively, were subjected to an established testing strategy
for determining CMI induction. Immune activation was measured using flow cytometry to obtain a
global evaluation of cellular activation in the lymphocyte and myeloid cell compartments.
Results: Immune activation was detected in cells of multiple lineages at days 14 and/or 28. CD8 + T
cells displayed high levels of CD38 and HLA-DR expression (>10% of total) at both 14 and 28 days
post-vaccination, with an overall peak of CD8 activation detected at day 28. CD4 + T cells however
displayed a lower, but discrete, peak of immune activation (CD38 HIGH and HLA-DR+) at day 14.
CD56+ NK cell activation (Ki67+, CD38HIGH) was also detected in certain subjects at day 14. No
differences were detected between the vaccination groups. In all cases lymphocyte activation
returned to a homeostatic baseline at day 120. Dengue-specific T cell responses were assessed
using IFNγ ELISpot and intracellular cytokine flow cytometry (ICS) assays. Peptide pools
representing the complete DENV-2 proteome and near complete DENV-1, -3 and -4 proteomes were
used as antigens for testing. Potent IFNγ ELISpot responses were detected against serotype
matched antigens at day 28 and were maintained at equivalent levels at day 120. ICS at day 28
confirmed the ELISpot response data and determined that the response is predominantly mediated
by CD8+ T cells, but that a population of dengue-specific CD4+ T cells was also mobilized by the
vaccine. Responses were directed against all regions of the DENV-2 proteome and also the DENV-1,
-3 and -4 structural components of the vaccine. Cross-reactivity (particularly against the NS3 region)
with DENV-1, -3 and -4 non-structural regions, which are not components of the vaccine, were also
detected.
Conclusions: Overall, the candidate vaccine is highly immunogenic and induced potent and durable
CMI independent of route and delivery device.
Funding: U.S. Army Medical Research and Materiel Command-Military Infectious Diseases
Research Program/Takeda Vaccines, Inc.
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- Shannan L. Rossi
CHIKV/IRESv1 Vaccine Protects Caribbean CHIKV in Animal Models
Shannan L. Rossi1, Heather Vinet-Oliphant2, Nicholas A. Bergren1, Stephanie Z. Killeen2, Tim
D. Powell3 ,Jill A. Livengood3 and Scott C. Weaver1, Chad J. Roy2,4.
University of Texas Medical Branch, Galveston, Texas, USA
Tulane National Primate Research Center, Covington, Louisiana, USA
3 Takeda Vaccines Inc., Deerfield, Illinois, USA
4Department of Microbiology and Immunology, Tulane School of Medicine, New Orleans, Louisiana,
USA
1

Chikungunya virus (CHIKV) was introduced into the Western Hemisphere and first identified in St.
Martin in 2013. Isolates from chikungunya-infected patients obtained from French Guiana
(YO111213), Guadeloupe (YO123223) and the British Virgin Islands (R99659) between December
2013 and January 2014 were used to characterize viruses circulating in the Americas. Phylogenetic
analyses place these Caribbean isolates within the Asian lineage of CHIKV. The last major outbreak,
occurring in La Reunion Island, several European countries and the Indian Ocean from 2005-2008,
belonged to the Indian Ocean Lineage. The viruses comprising these outbreaks are phylogenetically
distinct and have different characteristics in cell culture and animal models. Adult A129 mice
(deficient in type-1 IFN receptor signaling) were inoculated in the footpad (FP) with 10 4 pfu of CHIKV.
Characteristics of CHIKV FP infection in these mice include swelling at the injection site, viremia, mild
weight loss, hunched posture and lethargy. Ultimately, these mice succumb to illness, making this
model (rather than the C57bl/6 mouse model) ideal for studying the protective effects of vaccine
candidates. All infected mice had FP swelling after day 1 post infection (dpi), which failed to resolve.
All mice lost weight until death, which occurred between days 5 and 7. All mice produced a viremia
days 1-3 with peak titers on 3dpi measuring above 1x10 7 pfu/ml. Similar results were also observed
in Cynomolgus macaques. Mild disease was observed in nonhuman primates (NHPs) infected with
the YO123223 CHIKV isolate. Viremia was detected with an average of 10 4 pfu/ml serum only on
days 1 and 2 post infection accompanied by telemetrically-measured temperature spike of +1.5 ºC
initiating +1 dpi with an average fever-hour duration of 20h.CHIKV/IRESv1, a previously characterized
vaccine from the IOL lineage, was tested in the mice and monkey models. A129 mice were
vaccinated with 103, 104 or 105 pfu of CHIKV/IRESv1 and challenged with YO123223 had no weight
loss, FP swelling, viremia and lethality. Unvaccinated mice produced viremia on 1-4 dpi and succumb
to illness by day 6. Furthermore, similarly vaccinated NHPs had reduced or no viremia,
accompanying hyperthermia, or overt signs of clinical illness following challenge. These studies
highlight the ability of the CHIKV/IRESv1 vaccine to protect against chikungunya disease currently
circulating in the Western Hemisphere.
This work was funded by NIH grant R01-AI093491 and from the NIAID through the Western Regional
Center of Excellence for Biodefense and Emerging Infectious Disease Research. NB was supported
by the NIH T32 Biodefense Training Program (2T32-AI060549) and RML was funded by the
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McLaughlin Fellowship Fund. Regional Centers of Excellence. This project was also supported in part
by the Office of Research Infrastructure Programs (ORIP) of the NIH, grant OD011104 to the Tulane
National Primate Research Center.
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- Robert Beatty
Identification of protective antibody epitopes in a dengue NS1 vaccine
Beatty, P. Robert1, Hertz, Tomer2, MacMillen, Zachary2, Killingbeck, Sarah S.1, Harris, Eva1
of Infectious Diseases and Vaccinology, School of Public Health, University of California,
Berkeley
2Vaccine and Infectious Disease Division, Fred Hutchinson Cancer Research Center, Seattle, WA
Current dengue vaccines target the envelope (E) protein or the dengue virus (DENV) virion.
However, a major challenge in development of dengue vaccines is that cross-reactive anti-DENV
antibodies can be protective or potentially enhance disease via antibody-dependent enhancement.
DENV NS1 protein has long been considered a vaccine candidate, and recently we have shown that
NS1 from all four DENV serotypes protects against challenge in a mouse model of lethal vascular
leak syndrome. Conversely, we found that DENV NS1 by itself triggers vascular leak in vivo and in
vitro and increases disease severity during infection. Here, we evaluated survival to challenge in the
lethal DENV vascular leak model in mice immunized with NS1 combined with alum, NS1 combined
with Monophosphoryl Lipid A (MPLA) and AddaVax, or NS1 combined with Sigma adjuvant system
(SAS) and CpG DNA. We then characterized the antibody responses using a microarray spotted with
20-mer peptides (overlapping by 15 amino acids) from the NS1, prM and E proteins of DENV1,
DENV2 and DENV3. We compared these antibody profiles to those of mice immunized with
ovalbumin (OVA) plus adjuvant and mice infected with a sublethal dose of DENV2 strain PL046. Mice
immunized with OVA or NS1+alum were not protected, whereas immunization with
NS1+MPLA/Addavax or NS1+SAS/CpG or prior infection with DENV2-PL046 resulted in 100%
survival. Mice in NS1-vaccinated groups, as well as the DENV2-PL046 group, exhibited distinct
antibody responses to NS1 peptides. As expected, mice immunized with DENV2-PL046 also
generated antibody responses to prM and E peptides. Using the peptide microarrays, we identified
four DENV2 NS1 peptides (D330, D356, D345, and D347) that were recognized significantly more
strongly by the NS1+MPLA/Addavax group than by NS1+alum-vaccinated mice.
NS1+MPLA/Addavax induced antibody responses to specific NS1 epitopes, some of which were not
observed following natural infection with DENV2 PL046. In addition, we found that sera from DENVinfected humans reacted to several of these peptides. We mapped these four epitopes onto the NS1
crystal structure and found that D345 and D347 mapped to amino acids 101-130 in a flexible loop
connected to the wing domain. Epitope D330 (aa 26-45) is exposed on the dimer surface in the
membrane-binding region of NS1, and D356 (aa 156-174) is in the putative membrane-binding
"greasy-finger" region of NS1. These data identify antibody responses to NS1 vaccination that target
specific epitopes and may help prevent NS1-mediated pathogenesis.
Funding. This work was supported by grant U54 AI65359 (EH) from the National Institute of Allergy
and Infectious Diseases (NIH).
organisation).
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Session: Vaccines (Developpers)
Invited speakers
- Derek Wallace
Takeda’s dengue vaccine candidate in children: one or two doses?
Xavier Sáez-Llorens 1, Luis Rivera 2, Delia Yu 3, Vianney Tricou 4, Astrid Borkowski 5, Derek
Wallace 4
1Hospital

del Niño, Panama City, Panama
Maternidad Nuestra Señora de La Altagracia, Santa Domingo, Dominican Republic
3De La Salle Health Sciences Institute, Philippines
4Takeda Pharmaceutical Company Limited, Singapore
5Takeda Pharmaceutical International GMBH, Zurich, Switzerland
2Hospital
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Introduction: Takeda’s live attenuated tetravalent dengue vaccine candidate (TDV) contains a
molecularly characterized dengue serotype 2 virus and three recombinant viruses expressing the premembrane (prM) and envelope (E) structural genes for serotypes 1, 3, and 4 in the dengue serotype
2 virus genetic backbone. The safety and immunogenicity of TDV were previously demonstrated in
Phase 1 clinical trials in healthy, flavivirus-naïve adults aged 18–45 years, and in a previously
reported phase II study in children and adults living in dengue endemic countries.
Materials & Methods: DEN-204 is a phase II placebo-controlled, multi-center trial (NCT 02302066)
that assessed the safety, reactogenicity and immunogenicity of different vaccination schedules of
TDV in 1800 subjects 2 to <18 years of age, living in dengue endemic areas of the Dominican
Republic, Panama and the Philippines. Here we present safety and immunogenicity results for this
trial including the persistence of antibodies to day 180 after the first dose (90 days after the second
dose).
Results: The safety profile of the vaccine was consistent with previous results. Both vaccination
schedules were well tolerated and no safety signals were seen. Both vaccination schedules elicited
antibody responses against the four DENV serotypes in initially dengue seropositive and
seronegative subjects. Neutralizing activity persisted through 180 days irrespective of schedule or
initial immune status.
Conclusion: These results support the continued development of this vaccine candidate.
Funding of research: This research was fully funded by Takeda Pharmaceutical Company Limited
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- Bruno Guy
Recent scientific and clinical advances in Sanofi Pasteur’s Dengue Vaccine Program
1: Sanofi Pasteur, Global Headquarters, 2 Pont Pasteur, Lyon, 69007, France.
In 2014, results from the first phase 3 efficacy studies of a dengue vaccine, across ten
endemic countries in more than 30,000 children and adolescents in Asia (CYD14, aged 2-14) and in
Latin America and the Caribbean (CYD15, aged 9-16) were reported, and the clinical safety database
now includes over 28,000 subjects who have received at least one dose of vaccine. The pre-protocol
primary endpoints were successfully achieved in both trials, showing a reduction in overall disease by
56.5% (CYD14) and 60.8% (CYD15) against virologically-confirmed symptomatic disease, regardless
of severity, against any serotype (Capeding et al, 2014, Villar et al. 2014). In the active phase of
surveillance (from first vaccination through to 25 months), a favourable safety profile was observed
consistent with prior trials and additional results demonstrated efficacy against hospitalized and
severe disease, serotype-specific efficacy and the importance of the dengue baseline status and age
on subsequent efficacy. Long-term surveillance of hospitalized dengue cases in both trials continues
with a high level of sustained subject participation and the combined analysis of the CYD14, CYD15,
and CYD57 (Ph2b) trials during year 3 showed a lower risk of hospitalization for dengue among
participants who were 9 years of age or older in the vaccine group than among those in the control
group (Hadinegoro et al. 2015). Follow-up of individuals aged <9 years will provide additional
evidence in this age group. Hypotheses to explain long-term surveillance clinical observations are the
bases for retrospective and prospectively designed ongoing investigations, and available results will
be presented. Pooled rates of efficacy for symptomatic dengue during the first 25 months were
60.3% (95% CI, 55.7 to 64.5) for all participants and 65.6% (95% CI, 60.7 to 69.9) for those 9 years of
age or older (Hadinegoro et al. 2015). Mathematical modelling demonstrates the ability of the dengue
vaccine to significantly reduce the burden of disease in endemic regions. In totality, a vaccination
strategy targeting high disease burden age ranges from 9 years, combining routine vaccination with
several catch-up cohorts at introduction, would substantially reduce the burden of dengue disease in
endemic regions. The dengue candidate vaccine has not yet received approval or been licensed at
the time of abstract submission.
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- Alexander Schimdt
Status of the GSK / FIOCRUZ / U.S. Army Dengue Purified Inactivated Vaccine Candidate
GSK, United Kingdom
GSK, Fiocruz, and the U.S. Army are collaborating to develop a Tetravalent Dengue Purified
Inactivated Vaccine (DPIV). All three parties contribute to preclinical, clinical, and technical
development and jointly conduct preclinical, epidemiology and clinical studies.
We completed the first year of follow-up for two Phase I vaccine studies, one in a non-endemic area
(Maryland, United States, NCT01666652) and one in an endemic area (Puerto Rico, NCT01702857).
Antigen was manufactured by the Walter Reed Army Institute of Research (WRAIR) and adjuvanted
with either alum, or GSK’s proprietary adjuvant systems AS01 or AS03. Low dose antigen (1µg/type)
adjuvanted with AS01 or AS03, as well as high dose antigen (4µg/type) adjuvanted with alum induced
a high titer balanced neutralizing antibody (nAb) response to all four DENV types in dengue
seronegative subjects and boosted nAb titers in seropositive subjects. In seronegative subjects, nAb
titers waned over the first six months post dose 2 and then seemed to reach a plateau phase; B
memory responses persisted through Month 13, and boostability (robust rise in nAb titers and B
memory frequencies) was shown in a small subset of subjects. In primed subjects, nAb titers were
significantly higher than in seronegative subjects, and nAb titer persisted above baseline through
Month 13. All vaccine formulations were well tolerated and safety signals were not detected. A new
study (NCT02421367) has been initiated in Maryland to evaluate the effect of different dosing
regimens on the magnitude and longevity of immune responses.
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Conclusion: The Phase 1 results encourage continued development of this candidate vaccine. The
observed differences in nAb kinetics between seronegative and seropositive subjects suggests that
analyses of immunogenicity data - and at a later stage efficacy data - should be stratified by
serostatus since an efficacious vaccine will need to protect both primed and naive populations.
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- Govindarajan Dhanakaseran
Safety and Immunogenicity of a Tetravalent Recombinant Subunit Vaccine for Dengue:
Results of a Phase I Clinical Trial
Dhanasekaran Govindarajan, Susan Manoff, Michele Sausser, Amy Falk Russell, Brynne
Tannenbaum, Tyler Finn, Jason Martin, David Radley, Donna Hyatt, Christine Roberts, Andy Bett,
Luwy Musey, Danilo Casimiro, Beth-Ann Coller
Merck & Co., Inc. USA.
Abstract
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A recombinant subunit vaccine is being developed to prevent dengue. The vaccine candidate
comprises truncated dengue envelope proteins (DEN-80E) from all 4 serotypes produced in
Drosophila S2 cells. Nine active vaccine formulations were assessed in a randomized, placebocontrolled, Phase I trial in healthy, flavivirus-naïve adults in Australia. Three dosage levels of the
tetravalent DEN-80E antigens were evaluated in a dose-escalation design. The 9 vaccine
formulations either included ISCOMATRIX™ adjuvant (2 different dosage levels), aluminumhydroxide adjuvant, or were unadjuvanted, and were compared to phosphate-buffered saline placebo.
Volunteers received 3 injections of the assigned product on a 0, 1, 2 month schedule, and were
followed for safety through 1 year after the last injection. Antibody levels were assessed at 6 time
points: enrollment, 1 month after each dose, and 6 and 12 months Post dose 3 (PD3). The primary
immunogenicity endpoint was the seroconversion rate (SCR) of virus-neutralizing antibody, measured
by a qualified Focus Reduction Neutralization Test with 50% neutralization cutoff. The protocolspecified criterion for a positive immune response, applied to each formulation, was that at 28 days
PD3, at least 3 serotypes will have a seroconversion rate of ≥75%. The trial has been completed. Of
the 98 randomized participants, 90 received all 3 injections. All 9 active vaccine formulations were
generally well tolerated; the safety profiles varied by the adjuvant component, but not by dose level of
antigen or adjuvant. All 6 formulations with ISCOMATRIX™ adjuvant met the criterion for a positive
immune response; per-protocol serotype-specific SCRs at 28 days PD3 ranged from 85.7% to 100%.
Among the 3 formulations that were either aluminum-adjuvanted or unadjuvanted, 2 showed evidence
of immunogenicity but did not meet the pre-specified criterion; per-protocol serotype-specific SCRs at
28 days PD3 ranged from 14.3% to 62.5%. These data suggest that a tetravalent DEN-80E vaccine
may be generally well tolerated and immunogenic in flavivirus-naïve individuals. Complete unblinded
study results will be presented.
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- Ricardo Palacios
Update on clinical development of Butantan-DV
Division of Clinical Trials and Pharmacovigilance, Instituto Butantan, São Paulo, Brasil
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Butantan-DV is a live attenuated tetravalent dengue vaccine analogous to NIH TetraVax-DV TV003.
A stepwise phase II placebo-controlled clinical trial is ongoing in Sâo Paulo, Brazil, with dengue naïve
and exposed participants. This trial aimed to assess safety of Butantan-DV in both population and
bridge data from TV003 to Butantan-DV. Unblind safety and immunological results will be presented.
Based on those results, a large phase III clinical trial was approved by ethical and regulatory
authorities in Brazil. This study started in February, 2016, and will include 16,944 participants in 14
clinical sites in the five regions of the country. The design of this clinical trial will be explained.
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- Jorge L. Muñoz-Jordan
The Laboratory Diagnosis of co-Endemic Dengue, Chikungunya and Zika
Jorge L. Muñoz-Jordan
Centers for Disease Control and Prevention, Division of Vector Borne Diseases,
Dengue Branch, 1324 Cañada Street, Guaynabo, PR 00971
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The four dengue virus subtypes (DENV-1-4) have been endemic in the Americas for over 30 years.
The field of diagnostic development had recently overcome two factors that had previously
complicated the development of diagnostic tests for dengue: the absence of IgM antibodies during the
early febrile phase of illness, and the low availability of tests that directly detect virus. The spread of
two new arboviral diseases, chikungunya and dengue, further complicate the diagnostic process. The
three viruses are transmitted by the same vector and produce similar diseases. This situation
demands the establishment of an effective testing algorithm to differentiate between these three viral
diseases. Studies show that, as in dengue, high viremias are present soon after chikungunya and
Zika onset of symptoms and before detectable IgM antibody levels are present. Therefore, highly
sensitive and specific RT-PCR methods are of great use in early diagnosis. Differentiating between
flaviviruses (dengue and Zika) and the alphavirus chikungunya is also feasible with IgM ELISAs; but
separating dengue from Zika is not possible. While dengue diagnostic tests have been widely
commercialized, diagnostic test options for chikungunya and Zika are much more limited. Herein, we
present the analytical and clinical performance evaluations of a combined dengue/chikungunya/Zika
RT-PCR assay and considerations for the use of other diagnostic test options to improve diagnostic
testing for these three diseases in the region.
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- Ernesto Marques

Diagnostics marquers of dengue, chikungunya and zika
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Oral presentations
- María Emilia Smith
LOW-COST PRODUCTION OF DENGUE VIRUS E-DOMAINIII FOR AN IMMUNOASSAY
DEVELOPMENT
María Emilia Smith; Alexandra Targovnik; Julieta Cerezo; María Victoria Miranda; Julián
Rodríguez-Talou.

Introduction: Dengue is a viral disease transmitted to human by Aedes mosquitoes. The incidence
of dengue has grown dramatically in the last years and around 390 million infections occur each year.
Currently, most of the available serological immunoassays use the whole virus as a source of
antigens, what implies high costs, potential biohazard and a high cross reactivity with others
flavivirus. Thus, the aim of this work was to express a recombinant antigen of dengue virus in
Rachiplusia nu larvae for the development of a specific immunoassay for dengue diagnosis. The
recombinant antigen consists on the domain III of the envelope protein of dengue virus type-2 fused
to hydrophobin (rDomIIIHFB) for its purification by an aqueous two-phase system (ATPS) and for its
immobilization in immunoassay plates. Materials and methods: Antigen production: Rachiplusia nu
larvae were infected with a recombinant baculovirus containing the expression cassette for
rDomIIIHFB by intrahemocele injection. At 3 day post-infection, larvae were harvested and total
proteins were extracted.
Purification: was performed by ATPS with Triton X-114 at 2%, 5% and 8% v/v. Samples of each
step were analyzed by SDS-PAGE and Western Blot.
Protein immobilization: 0.1µg/ml to 12.5µg/ml purified rDomIIIHFB solutions were loaded in multiwell
plates (Polystyrene and Polysorp plates, Nunc) and incubated overnight at 4°C. Immunoassay:
polystyrene plates coated with rDomIIIHFB were used for the detection of anti-dengue IgG antibodies
in serum samples.
Results: R. nu larvae expressed 4.5 mg of rDomIIIHFB per g of larva, with the expected molecular
weight of 22 kDa. We could efficiently purified rDomIIIHFB by ATPS. In a single purification step,
when using a 2% of surfactant, we recovered 3.3 mg of rDomIIIHFB per g of infected larvae, with a
purity of 80% and a yield of 73%. We found that rDomIIIHFB was efficiently immobilized in
polystyrene and Polysorp plates and we selected 6.25µg/ml as the concentration to coat plates for
further experiments. In these conditions, with the amount of rDomIIIHFB recovered from a single larva
we could coat 22 plates of 96 wells. The immunoassay developed with rDomIIIHFB was able to
detect IgG specifics for dengue virus type-2 in patient samples and was not able to detect IgG for the
other serotypes. Conclusion:We developed a low-cost expression and purification platform for the
production of a dengue virus antigen. The rDomIIIHFB-based immunoassay shows specificity for
dengue virus type-2 IgG.
Funding of research: UBACYT 2014-2017-20020130100298BA, Universidad de Buenos Aires.
PAPR: A Rapid Paper Fluidic Approach to Identify Dengue Viruses with Serotype Specificity
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Instituto Nanobiotec (UBA-CONICET), Facultad de Farmacia y Bioquímica, Universidad de Buenos
Aires, Ciudad Autónoma de Buenos Aires, Argentina.
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- Irene Bosch
PAPR: A Rapid Paper Fluidic Approach to Identify Dengue Viruses with Serotype Specificity
Irene Bosch1, Megan Hiley1, Madeline O’Grady1, José Gómez Márquez1, Kimberly HamadSchifferli1, Helena de Puig1, Chun-wan Yen1, Justina Tam2, Elizabeth Phillips1, Hikaru
Miyazaki1, Ann Durbin1, Dewahar Senthoor1, Michael S. Diamond 3 and Lee Gehrke1

Rapid detection and identification of dengue virus serotypes is important for public health
surveillance, characterizing acute disease, and assessing the efficacy of dengue vaccines. There are
four dengue virus serotypes, and the respective viral proteins are highly homologous. It is therefore
challenging to devise a rapid diagnostic strategy to detect and distinguish the four dengue virus
serotypes. The presence of the viral NS1 protein in serum is direct evidence of an acute dengue virus
infection. NS1 is not present in virions but a portion of the translated viral protein, is secreted by
infected cells into the serum during febril phase. To achieve serotype specific dengue virus detection
and identification, we introduce Patterned Antibody Pair Reactivity (PAPR), wherein serum or blood
samples are analyzed by chromatography through four paper fluidic strips comprising a combination
of seven different monoclonal antibodies that are coupled to gold nanoparticles or striped onto
nitrocellulose paper. The resulting positive/negative signals, visible by nanoparticle accumulation at a
test line, create patterns that uniquely and unequivocally identify dengue virus serotypes.
Performance was assessed by testing purified NS1 antigens; supernatants from virus-infected cells,
and patient serum samples that were serotype confirmed by nucleic acid thermal cycling.
Distinguishing the four dengue serotypes is a first step toward developing a multiplexed rapid
diagnostic that will rapidly identify co-circulating pathogens, including dengue virus, yellow fever virus,
Zika virus, Chikungunya virus, as well as a dengue disease severity marker protein (ST2; IL1RL1),
and IgG/IgM. The PAPR approach is especially relevant for distinguishing closely related
proteins/viruses, and can be used in conjunction with detecting other pathogens, immunoglobulins,
and host proteins. Our overall goal is to deliver a low cost rapid diagnostic that is transportable, and
can be assembled locally and used without specialized training, reagents, or power, to evaluate
febrile patients in austere and clinical environments.
Funding from NIH, NIAID (USA) and the AEDES project (Colombia)
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1-Massachusetts Institute of Technology. Institute of Medical Sciences and Engineering, Cambridge,
MA, USA
2-Federal Drug Administration, Winchester Engineering Analytical Center, MA, USA
3-Departments of Medicine, Molecular Microbiology, Pathology & Immunology
Center for Human Immunology & Immunotherapy Programs
Washington University School of Medicine, St Louis MO, USA
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Round Table: Dengue Vaccine trials and the implication for Latin America
Moderator: Aravinda de Silva. University of North Carolina, Chapel Hill, North Carolina, USA
Invited Speakers
- Scott B. Halstead
Design of Viral Vaccine Efficacy Trial to Detect ADE Responses
Uniformed Services University of the Health Sciences
Bethesda, Maryland USA
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Seronegative children given a tetravalent dengue vaccine may develop universal broad dengue
neutralizing antibody responses but these may demonstrate poor protection against breakthrough
dengue cases. Unless proven otherwise, such breakthrough cases in vaccinated subjects should be
regarded as vaccine antibody-enhanced (ADE). Proof requires that the rate of overt disease and/ or
the severity of cases approach those observed during secondary dengue infections. This
phenomenon has been observed in over 35,000 children, ages 2 – 16 years-old, given a tetravalent
live-attenuated vaccine composed of chimeras of yellow fever 17D and the four dengue viruses
(CYD) manufactured by sanofipasteur. During the first two years observation of the CYD Phase III
vaccine efficacy trial, efficacy ranged between 30% and 79% in ten different countries. During year 3
there was an overall efficacy against hospitalization of 16.7%, but a relative risk of hospitalization of
1.6 among children younger than 9 years and 4.95 in children 5 years and younger. In conventional
dengue vaccine efficacy clinical trials persons vaccinated as seronegatives may be hospitalized with
breakthrough dengue ADE infections while in the placebo group dengue infection of monotypic
immunes may produce exactly the same disease. These responses are difficult to differentiate. The
provenance of vaccine-related cases can be studied retrospectively for original antigenic sin immune
responses in convalescent sera. To avoid this requirement vaccine efficacy trial design must be
revised to identify dengue disease causation by separately measuring efficacy in seronegatives and
seropositives.
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- Joachim Hombach
Global vaccine recommendations and considerations for dengue vaccine decision-making.
Senior Adviser, Initiative for Vaccine Research, Department of Immunization, Vaccines & Biologicals,
World Health Organization, Geneva, Switzerland

1

WHO dengue control strategy http://www.who.int/denguecontrol/9789241504034/en/
WHO SAGE advisory group: http://www.who.int/immunization/policy/sage/en/
3
SAGE working group: http://www.who.int/immunization/policy/sage/sage_wg_dengue_mar2015/en/
2
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Dengue vaccines are a high priority in the effort to control the dengue epidemic. The WHO global
strategy for dengue prevention and control (2012-2020) lists the implementation of dengue vaccines
as one of the five technical pillar to curb the burden of disease1. In fact, the disease control targets
will be difficult to reach without broad-based introduction of safe and effective dengue vaccines. For
priority vaccines, WHO issues position papers that summarize key information on the disease and
vaccines and provide overall recommendations for the use of the vaccines, and list important criteria
for country decision-making. These position papers are based on recommendations of WHO’s
advisory group SAGE2, and serve as guidance for country advisory groups on immunization.
In conjunction with the registration of the first-ever dengue vaccine in a number of dengue-endemic
countries, WHO has undertaken a substantive review of evidences related to the dengue vaccine in
order to develop a position paper on dengue vaccines3. The presentation will present some high
level findings from the evidence review, and present the main conclusions from a discussion with the
advisory group SAGE on recommendations for use. The presentation will also highlight the
importance to distinguish between criteria for product registration and recommendations for public
health use of a vaccine.
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- Gabriel Carrasquilla
Experiences and results from large dengue vaccine trial
José Gabriel Carrasquilla Gutierrez, University of Harvard, Center of Health Study and Research,
Fundación Santa Fe, Bogotá, Colombia
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A RCT was conducted in Latin America to evaluate the efficacy of the dengue vaccine (CYD15)
whose results were published at the NEJM in July 2014. Main results showed an efficacy of 60.8%
(95% CI 52.0%, 68.0%) but differences among countries depending on two main associated factors,
the circulating strain in the countries and the DENV seroprevalence of the vaccinated population.
More important are the results related to hospitalization for dengue (efficacy 80.3%) and severe
dengue (Efficacy 95%).
Vaccines are one of the main achievements in public health in the last century. And a vaccine for
dengue is required to control incidence and mortality in endemic regions of urban areas in tropical
countries. Nonetheless, it ought to be bore in mind that a new vaccine for DENV infection should be
part of the integrated approach for the prevention and control of dengue. The vaccine, once approved
in the countries and recommended by WHO, should be an additional tool of the public health
armamentarium. Especially in the current situation of outbreaks of other viral infections transmitted by
Aedes aegypti that will not be protected with the vaccine and, therefore, a communication strategy
should be utilized for clear information to the population.
Three issues should be underlined in the experience of conducting a clinical trial in the population this
evaluation is being carried out. First, working with adolescent population in a trial of long follow-up,
requires an exceptional effort to keep them complying with the study. It has been a successful
experience in this project, because high percentage of the subjects included in the study still remains
on it, after 4 years of follow up. Second positive experience is that in 4 out of five sites of the study (in
Colombia, conducted by Fundacion Santa Fe de Bogotá) are public hospitals that have to comply
with the strict requirements of the regulatory agency to conduct clinical trials. Third, validity of the
study is an issue to look at very closely. There is no evidence for the blind investigators whether lost
to follow up is different in the vaccinated subjects than in the placebo group.
In conclusion, in this study results have already been obtained, learning in conducting large clinical
trials in primary health care settings in encouraging, and epidemiological methods are challenging to
keep validity.
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- Patricia M. Repik
NIAID resources to support dengue vaccine research
Program Officer for Emerging Viral Diseases
Virology Branch, DMID, NIAID, NIH
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Abstract:
The NIAID Division of Microbiology and Infectious Diseases (DMID) supports a comprehensive set of
resources for researchers. Their purpose is to facilitate the preclinical and clinical research needed to
translate the ideas generated through basic research into safe and effective drugs, vaccines, and
diagnostics to control and prevent infectious diseases. This discussion will outline resources that are
available to support dengue vaccine research, including animal models of infectious diseases
(Dengue/AG129 mouse model), vaccine development services (to include vaccine manufacturing and
testing services), reagent resources (BEI and WRCEVA), bioinformatics and genomics, and services
for the conduct of clinical trials.
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Session
Title
Space-Time cluster analysis of dengue fever ocurrence and
Vector Control
vector detection by MosquiTRAP in Sincelejo-Colombia

H-1

Erwin Camacho

H-2

Fernando Quintella

H-3

Emily Gallichotte

H-4

Lorenzo Caceres-Carrera

H-5

Maisa Carla Pereira Parra

H-6

Marco Horta

H-7

Margot Enguehard

H-8

Nicole Zitzmann

H-9

Diana Sarmiento

H-10

Patricia Sequeira

H-11

Rajendra Raut

H-12

Sebastian Aguirre

H-13

Shuzhen Sim

H-14

Stalin Vilcarromero

Direct Hospitalization Costs Caused By Non-Dengue
Arboviral Infections in Public Hospitals and Primary Care
Facilities of the Peruvian Amazon Between 2011 and 2014

H-15

Tauyne Menelgado Pinheiro

Biological Characterization of Two Dengue 1 Co-Circulating Phylogenetics/
Lineages in Brazil Revels Markers of Epidemiological Fitness Epidemiology

H-16

Vanessa Sarathy

H-17

William Aviles

H-18

Yesseinia Anglero-Rodriguez

H-41

Rubing Chen

COST ESTIMATION OF DENGUE PREVENTION AND VECTOR
CONTROL IN BRAZIL
Co-infection with dengue serotypes to produce chimeric
virions
Short-term suppression of Aedes aegypti using genetic
control
A New Entomological Indicator for Dengue Occurence
Based on Adult Mosquitoes Trapping and GIS Tools
Spatiotemporal Patterns of Chikungunya Transmission in
Feira de Santana City, Brazil
Dengue and Chikungunya virus: interactions during
coinfection in mosquito cells
Iminosugars inhibit dengue virus production via inhibition
of endoplasmic reticulum alpha-glucosidases – not
glycolipid processing enzymes
DENGUE AND DIARRHEA CONTROL IN RURAL PRIMARY
SCHOOLS IN COLOMBIA
Overview of Fatal Cases Due to Dengue in Brazil
Development of Immuno-assay to distinguish between
Mature and Immature Dengue Virus
cGAS is degraded in Dengue virus infected cells
Identifying gut microbiota-driven mechanisms behind
vector competence for dengue

Comparison between two genotype II DENV-3 strains in
AG129 mice
Improving Epidemiological and Laboratorial Surveillance of
Dengue in Nicaragua
Mosquito mycobiota potentially increases dengue
transmission
Adaptation and Transmission Potential of Asian Lineage
Chikungunya Virus

Vector Control
Virology
Vector Control
Epidemiology/
Modeling
Epidemiology
Virology
Antivirals
Epidemiology
Epidemiology
Virology
Virology
Vector Biology
Epidemiology/S
ocio-economic
Burden

Virology
Epidemiology
Vector Biology
Vector Biology
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Regular posters
Poster #
Name of presenter
R-1

Adriano Mondini

R-2

Adriano Mondini

R-3

Adriano Mondini

R-4

Alfonso J. Rodriguez Morales

R-5

Alma Ortiz

R-6

Anayansi Valderrama

R-7

Andrea Gómez-Bravo

R-8

Andrew McKemey

R-9

Anselmo McDonald

R-10

Arturo Rebollon

R-11

Betania Drumond

R-12

Bradley J. Blitvich

R-13

Carlos Alberto Marques de Carvalho

R-14

Carlos Machain Williams

R-15

Claudia Duarte dos Santos

R-16

Claudio Soto Garita

R-17

Crystyan Siles

R-18

Daniel Cardoso Camara

R-19

Danielle Malta Lima

R-20

Danila Vedovello

R-21

Debora C. Kajeguka

R-22

Diana Patricia Londono Buritica

R-23

Domingo Montada

R-24

Enrique Mamani

R-25

Erik Jair Jhonston Vela

Title
Detection of dengue virus in egg-hatched mosquitoes
collected in a city from Brasil
Spatial Analysis of Six Years of Dengue Transmission in a
City from Brasil
The Use of Spatial Analysis for Dengue: Challenges and
Pitfalls
A Preliminary Report of the Ongoing Epidemics of Zika in
the Department of Risaralda, Colombia
Bacterial diversity of females mosquitoes Aedes Aegypti
and Aedes Albopictus in Panama
Not detect of a point mutation in the voltage-gated sodium
cannel of Aedes albopictus (Skuse) (Diptera: Culicidae)
from Panama.
Monitoring of insecticide resistance in Aedes aegypti
populations in Argentina
Genetically engineered mosquito for control of dengue
vector - Aedes aegypti
Aedes aegypti infestation surveillance using climatic data in
Panama
Remote Sensing and Community Involvement: Best Way to
Control Dengue
Phylodynamics of Dengue Virus in Minas Gerais, Southeast
Brasil
Discovery of Novel Flaviviruses, Bunyaviruses and
Rhabdoviruses Inmexican Mosquitoes
DENGUE VIRUS SUPPRESSES THE CYTOPATHIC EFFECT OF
YELLOW FEVER VIRUS
Genetic characterization of chikungunya virus isolates from
humans and mosquitoes in Yucatan, México
Zika Virus in Brasil : Characterization of Circulating Virus
and Development of Diagnostic Reagent
Molecular Characterization of Two Significant Dengue
Outbreaks in Costa Rica
An Outbreak of Guaroa Virus in the Northern Peruvian
Amazon Around Iquitos
Relationship Between Dengue and Socioeconomic
Conditions in Itaborai, Brasil
Dengue Fever’s Transmission on Asymptomatic and
Oligosymptomatic Individuals –Soroepidemiological Study
Molecular Surveillance of Dengue Virus During Nine
Epidemic Seasons
Prevalence of Dengue and Chikungunya Viruses in NorthEastern Tanzania
Coinfection Dengue - Leptospirosis in Quindio, 2007-2013
Strategies in Santiago de Cuba with Deltamethrin for
controlling Aedes aegypt)
Circulation of Two Lineages of Dengue 3, Genotype Iii in
Peru
Epidemiology of Dengue. Loreto 2015

Session
Vector Biology
EpidemiologyModeling
EpidemiologyModeling
Epidemiology
Vector Biology
Vector Biology
Vector Control
Vector Control
Vector Biologycontrol
Epidemiology
EpidemiologyPhylogenetics
EpidemiologyPhylogenetics
Virology
Virology
EpidemiologyPhylogenetics
EpidemiologyPhylogenetics
Epidemiology
Epidemiology
Epidemiology
EpidemiologyPhylogenetics
Epidemiology
Epidemiology
Vector Control
EpidemiologyPhylogenetics
Epidemiology
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R-26

Erwin Camacho

R-27

Eugenia Corrales-Aguilar

R-28

F. B SANTOS

R-29

Fernanda M. C. de Araujo

R-30

Gabriela Cardoso Caldas

R-31

Gerusa Gibson

R-32

Hussein Sánchez-Arroyo

R-33

Hussein Sánchez-Arroyo.

R-34

Iñaki Deza-Cruz

R-35

Isabel Álvarez-de Mora

R-36

Isabel Cruz-Zazueta

R-37

Yamilka Diaz

R-38
R-39

Yamilka Diaz
Jhon Carlos Castano

R-40

Jose Joaquin Carvajal Cortes

R-41

José Manuel Reyes Ruiz

R-42

Juan Alejandro Sabogal

R-43

Juan David Rivera Duran

R-44

Julia S. Ampuero

R-45

Leticia Castillo

R-46

Lina Casadiegos-Patiño

R-47

Luisa Arbelaez

R-48

Mabel Carabali

R-49

Maira Aguiar

Dengue, Chikungunya and Zika Viruses Circulation in Sucre Colombia
Susceptibility of Neotropical Primary Bat Cell Lines to
Dengue Infection
EXPERIMENTAL INFECTION OF AEDES AEGYPTI BY TWO
DISTINCT VARIANTS OF DENV-3
First Documented Cases of Zika Virus Infection in Ceará,
Brasil
MURINE MODEL FOR DENGUE VIRUS 3: MORPHOLOGICAL
AND MOLECULAR STUDIES
Frequency and distribution of Aedes aegypti (Diptera:
Culicidae) in non-residential premises of an endemic
municipality of Brasil
BIOLOGICAL EFFECTIVENESS OF RESIDUAL SPRAYING WITH
ACTELLIC® 300CS (PIRIMIPHOS-METHYL 300g/L) ON Aedes
aegypti.
EVALUATION OF ACUGARD® TABLET AND GRANULAR
FORMULATIONS AGAINST Aedes aegypti
Seroconversion to Dengue and Chikungunya in Adults in St.
Kitts.
Repellent Effect of Hyptis suaveolens against Aedes on
human skin
Changes on Sialic Acid in macrophages infected by Dengue
Virus
Unusual Pattern of Chikungunya Epidemic in the Americas:
Panama Experience
Dengue in Panama: 20 Years of History.
Deaths from Dengue in Quindio – Colombia 2007-2014
Social Determinants of Spatial Distribution of Dengue at
Brasil ian Borders
Dengue virus particles production in mosquito cells
persistently infected
Acute Chikungunya in the Department of Risaralda,
Colombia: An Analysis of 38 Weeks of Epidemics with 3,445
Cases
NS5 protein modeling of dengue 2 and docking with
Curcumin
Correlation between severity of clinical Dengue disease
and viral load
Chikungunya Behavior in the Dengue Epidemic in
Guatemala
Stegomyia aegypti breeding-sites and immature indices in
two Mexican towns.
Epidemiological Aspects of Dengue Infection in a in
Children and Adults of Paris, City of Bello, Colombia

Epidemiology
Virology
Vector Biology
Epidemiology
Virology
Vector ecology

Vector Control
Vector Control
Epidemiology
Vector Control
Virology
Epidemiology
Epidemiology
Epidemiology
EpidemiologyModeling
Virology
Epidemiology
Virology
Virology
Epidemiology
Vector ecology
Epidemiology

EpidemiologyDengue Vaccine Initiative Project: Burden of Dengue Fever Socioin Children and Adults of Piedecuesta- Santander, Colombia economic
burden
The impact of the newly licensed dengue vaccine in
Epidemiologyendemic countries
Modeling
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R-50

Maira Aguiar

R-51

Maisa Carla Parra Pereira

R-52

Mânlio Mota Tasso

R-53

Manoela Heringer

R-54

Maria Mercedes Gonzalez

The Impact of Empirical Data Analysis on Public Health
Practical Intervention
Evaluation of a Possible Sentinel Surveillance Systems for
Dengue Transmission
Complete Genome of Mayaro Virus Imported from
Amazonian Basin, Brasil
Denv-4 in Rio de Janeiro: Epidemiology and
Characterization of Confirmed Cases
Dengue in Quindío Department 2007-2013

R-55

Mariana Cunha

Zika Virus Detection After Blood Transfusion in Brasil , 2015 Epidemiology

R-56

Mayara Romero Canal

R-57

Mayling Alvarez Vera

R-58

Nuncio Antonio Araujo Sol

R-59

Nuncio Antonio Araujo Sol

R-60

Pedro Fragoso

R-61

Rebecca C Christofferson

R-62

Ricardo Marquez

R-63

Ronald Morales-Vargas

R-64

Rose M. Langsjoen

R-65

Rosmari Rodriguez-Roche

R-66

Sara. M. Sosa-Delgado

R-67

Skylar Chelton

R-68

Tatiana Sierra Rivera

R-69

Tereza Magalhaes

R-70

Tereza Magalhaes

R-71

Thais Riback

R-72

Veronica Bravo de la Cruz

R-73

Víctor Hugo Peña-García

R-74

Yamitzel Zaldivar

R-75

Yanisley Martínez López

Identification of Priority Areas for Dengue Control through
Spatiotemporal Clusters
Secondary Infection and Viral Infection Sequences Involved
in the Severity of Dengue Cases
GIS for Dengue Prevention in Brasil from the Municipal
Database
Municipal Database and Contingency Plan for Dengue
Prevention in Brasil
Bacillus thuringiensis an alternative for the biological
control of Aedes aegypti
Zika: When to Apply Lessons Learned from Dengue and
Chikungunya
Assessment of Aedes spp vectors of Dengue in Panama
Chikungunya Transmission Virological Features in a Dengue
Hyperendemic Grounds: Guatemala
Chikungunya fever outbreak in La Romana, Dominican
Republic, Summer 2014
Insights Into the Molecular Epidemiology of Dengue
Viruses in Cuba
Infection of the perivascular cells with dengue virus
GIS-Based Buffers and Mosquito Infestation: Effective Tool
to Control Dengue
Mapping the Epidemiology of Chikungunya in Touristic
Locations of Colombia During 2014-215: Implications for
Travelers
Arboviral Infections in Patients with Acute Fever
Establishing a Brasilian Cohort of Patients with Acute
Febrile Illnesses
Infodengue Rio: a Nowcasting System for the Surveillance
of Dengue Fever in Rio de Janeiro, Brasil
Molecular Epidemiology of Dengue in a Pediatric
Population from México
Vectorial capacity of Aedes aegypti for DENV-2 in three
Colombian cities
Dengue Outbreak, Las Garzas, Panama, 2015.
Estudio de la edad fisiologica de poblaciones de aedes
aegypti en la habana, 2004-2014

EpidemiologyModeling
EpidemiologyModeling
Epidemiology,
Phylogenetics
Epidemiology
Epidemiology

EpidemiologyModeling
Epidemiology
Epidemiology
Epidemiology
Vector Control
Epidemiology
Vector Biology
Epidemiology
Epidemiology
EpidemiologyPhylogenetics
Virology
EpidemiologyModeling
Epidemiology
Epidemiology
Epidemiology
EpidemiologyModeling
EpidemiologyPhylogenetics
Vector Biology
Epidemiology
Vector Ecology
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Poster session: Pathogenesis, Antivirals, Clinical manifestations, Immunology, Vaccines, Diagnostics
Highlighted posters
Poster #
Name of presenter
Title
Mouse model of antibody-enhanced Dengue virus
H-19
James Brien
infection
H-20

Andrea Trujillo Correa

H-21

Benedito Antonio Fonseca Lopes

H-22

Carolina de La Guardia

H-23

Daniel N. Streblow

H-24

Daniela Weiskopf

H-25

Davis Beltran

H-26

Dhanasekaran Govindarajan

H-27

Dimelza Arauz

H-28

Douglas Widman

H-29

Eduardo Ramirez Vallejo

H-30

Fernanda M de C Araújo

H-31

Giselle Barbosa Lima

H-32

Guillermo J Lagos Grisales

H-33

Henry Puerta-Guardo

H-34

Jael Miranda

H-35

Jesica Swanstrom

Session
Pathogenesis

USE OF BIOINFORMATICS TO IDENTIFY INHIBITORS
Antivirals
OF DENGUE VIRUS NS5-METHYLTRANSFERASE
Dengue neurological disease is most likely due to
virus infection
Antiviral activity of plant extracts and essential oils
from Panamanian flora against dengue virus
Characterization of Immunotherapeutic Efficacy
During Chikungunya Virus Infection of Rhesus
Macaques
DENV-specific CD4 T-cells dominantly recognize
capsid and display cytotoxic phenotypes
Expression of ligands of NKG2D and DNAM-1
receptors by dengue infected cells and activation of
NK cells cocultured with these cells
A Novel Combined Vaccine Approach against
Dengue - A Pre-clinical Evaluation
Comparison between the sensitivity of indirect
methods to detect antibodies against Chikungunya
virus
Strategy to measure DENV epitope-specific
neutralizing antibody responses
Electrocardiographic alterations in patients with
chikungunya fever from Sucre, Colombia: A 42-case
series
First documented cases of ZIKA virus Infection in
Ceara, Brazil
DENGUE-ACTIVATED PLATELETS MODULATE
MONOCYTE ACTIVATION THROUGH LIPID
DROPLETS BIOGENESIS
Post-chikungunya chronic inflammatory
rheumatism: results from a retrospective follow-up
study of 283 adult and children cases in La Virginia,
Risaralda, Colombia
Flavivirus NS1 proteins differentially modulate
endothelial permeability via the endothelial
glycocalyx and intercellular junctions
Dengue patient sera factors effect over primary
endothelium cell cultures
Mapping antibody responses to a tetravalent
dengue vaccine candidate (TDV)

Clinical
Antivirals
Pathogenesis
Immunology
Immunology
Vaccines
Diagnostics
Immunology
Clinical
Clinical
Pathogenesis

Clinical

Pathogenesis
Pathogenesis
Vaccines
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H-36

Jessica Plante

H-37

Karina R. Morales Gonzalez

H-38

Laura White

H-39

Priscila Castanha

H-40

Patricia Sequeira

Regular posters
Poster #
Name of presenter
R-76

Adrienne Guignard

R-77

Shehana Tahir

R-78

Alienys Izquierdo

R-79

Ana B. Perez

R-80

Andrea Trujillo Correa

R-81

Angel Ambrocio AH

R-82

Barreto Debora

R-83

Benedito Antonio Lopes da Fonseca

R-84

Berta Nelly Restrepo

R-85

Betzana Zambrano

R-86

Betzana Zambrano

R-87

Carolina De La Guardia

R-88

Cassia Fernanda Estofolete

R-89

Cassia Fernanda Estofolete

R-90

Rosa Cetina-Trejo

R-91

Cesar Lam

Mapping the Impact of DENV-1 Genotypic Variation
on Antibody Neutralization
Improving specificity of DENV E proteins through
synthetic sequence redesign.
Next generation dengue vaccines with reduced
potential for enhancement?
Kinetics of dengue infection enhancing activity in
Brazilian infants
Systemic dissemination of Zika virus infection
during an outbreak in Rio de Janeiro, Brazil
Title
Modelling to inform dengue clinical trial design and
interpretation
Prevalence of post-Chikungunya Chronic
Inflammatory Rheumatism: A Systematic Review
and Meta-Analysis
ROLE OF THE CROSS-REACTIVE ANTIBODIES
INDUCED BY DIII-C PROTEINS ON DENGUE
INFECTION ENHANCEMENT.
DENGUE VIRUS NS1 PROTEIN REGIONS AS TARGET
OF IMMUNE RESPONSE

Immunology
Diagnostics
Vaccines
Immunology
Diagnostics
Session
Vaccine
Clinical

Pathogenesis
Pathogenesis

USE OF BIOINFORMATICS TO IDENTIFY INHIBITORS
Antivirals
OF DENGUE VIRUS NS5-METHYLTRANSFERASE
The β4 subunit of Cav1.2 Channels in Cardiac Cells
Upregulates Interferon-related-Genes and Inhibits
Dengue Virus Infection
Immunocompetent Murine Model for the
Pathogenesis Study of Dengue Viruses
Dengue neurological disease is most likely due to
virus infection
Frequency of dengue infection in patients with
neurological disease
Adaptability of WHO Dengue Guidelines for a
vaccine efficacy trial
Long-Term Safety of a CYD-TDV Dengue Vaccine in
Asia Dengue
Endemic Countries
Identification of peptides with binding activity to
DENV-2 E glycoprotein
Fever relevance in patients with dengue
DENGUE IN KIDNEY TRANSPLANT RECIPIENTS:
REPORT OF 11 CASES FROM A CENTER
Early detection of dengue virus by capture IgE
ELISA test
Dengue and Leptospira coinfection- A case study.

Immunology
Pathogenesis
Clinical
Clinical
Vaccine

Vaccine

Antivirals
Clinical
Clinical
Diagnostic
Clinical
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Dengue Infection Compromises the Survival and
Function of Human Monocytes: Implications in
Transmigration
Evaluation of interferon response profiles induced
by different Dengue viral strains isolated from
Mexican patients

R-92

Courtney Veilleux

Pathogenesis

R-93

Daniel Arellanos-Soto

R-94

Daniele Cristina Passos da Rocha

R-95

Danielle Malta Lima

R-96

ADRIANA ROLIM

R-97

Danilo Casimiro

R-98

David Alejandro Calle

R-99

Diana Patricia Londono

R-100

Eduardo Nascimento

R-101

Elizabeth A. Dietrich

R-102

Emily Gallichotte

R-103

Federico Perdomo Celis

R-104

Fernanda M. C. de Araujo

R-105

Fernanda Cunha Jácome

R-106

Gissel Garcia

R-107

Harrison Herrera Delgado

R-108

Heather Friberg

R-109

Izabella Andrade Batista

R-110

James D. Brien

Immune system based therapeutics protect against
Antivirals
antibody enhanced Dengue immunopathogenesis

R-111

Jared Pitts

Monitoring dengue RNA synthesis/decay in the
presence of viral inhibitors

Immunology

Dengue virus NS1 protein increases dehydrogenase
Pathogenesis
glyceraldehyde – 3 – phosphate (GAPDH) activity
Dengue clinical profile in the last four years in
Fortaleza
Antiviral activity of the Acrocomia aculeata against
the dengue virus
Phase I Safety/Immunogenicity of a Tetravalent
Subunit Dengue Vaccine
COMPARISON OF DIAGNOSTIC TESTS FOR DENGUE,
CHIKUNGUNYA AND WEST NILE
DENGUE-CHIKUNGUNYA COINFECTION IN
QUINDIO, COLOMBIA, IN 2015
IgG RESPONSE TARGETING A DV3-NS1 EPITOPE
ASSOCIATES WITH PROTECTION AGAINST DENGUE
SEVERITY
Transmission potential of Takeda’s dengue vaccine
candidates in Aedes albopictus
Diversity across DENV2 type-specific antibody
epitopes
DYSFUNCTION OF PERIPHERAL BLOOD
MONONUCLEAR CELLS IN NATURALLY INFECTED
CHILDREN
Neurological manifestations of DENV in fatal cases
Ceará, Brasil
Morphological and Viremia Analysis of Mice
Infected with Dengue 2
PERSISTENCE OF SYMPTOMS POST DENGUE
INFECTION: ASSOCIATION WITH IMMUNOLOGICAL
MARKERS

ClinicalDiagnostic
Antivirals
Vaccine
Diagnostic
Clinical
Immunology
Vaccine
Immunology
Pathogenesis
Clinical
Pathogenesis
Pathogenesis

DETECTION OF PLASMA TUMOR NECROSIS FACTORDiagnostic
a: A COMPARISON IN PEDIATRIC DENGUE
Cellular immune responses TO a tetravalent
dengue purified inactivated vaccine
DESIGNING CHIMERICAL DENGUE PROTEINS
APPLIED TO MULTISEROTYPE VACCINES

Vaccine
Vaccine

Antivirals
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EVALUATION OF A COMERCIAL ELISA METHOD FOR
CHIKUNGUNYA VIRUS EN PERÚ
Is Caspase-1 required for early secretion of Il-1b
Dengue infection?
Effects of iminosugars on expression and function
of macrophage receptors important in dengue virus
disease
Monocyte early and late response upon DENV
infection

R-112

Jessie Pari

R-113

Jesús Vizoso-Quintana,

R-114

Joanna L. Miller

R-115

Jorge Andrés Castillo

R-116

Julio García-Cordero

R-117

Kame Alberto Galan Huerta

R-118

Karla Fabiane Lopes de Melo

R-119

Katerine Marin

R-120

Kenneth Plante

R-121

Leidy Lorena García

R-122

Leticia Castillo

R-123

Leyi Lin

R-124

Lisseth Saenz

R-125

Lucile Warter

R-126

Luisa Alvarado

R-127

Ma Isabel Salazar

R-128

Margarita Ochoa Diaz

R-129

Michael Rossman

R-130

Min Li

R-131

Moisés León-Juarez

Recombinant DENV NS2B protein alters membrane
Pathogenesis
permeability in different models membranes

Monique R Queiroz Lima

Alternative Production of Recombinant Envelope
Tetra-Epitope Antigen Produced In Transplastomic
Lettuce

R-132

Diagnostic
Immunology
Antivirals
Immunology

NS3 protein of Dengue is located in MRD of HMEC-I. Pathogenesis
Clinical manifestations of Chikunungya virus
infection in Mexican population
Evaluation of the miRNA pathway activity during
DENV-4 infection
Platelet activation in dengue patients, Colombia

Clinical
Immunology
Severity
Markers

The Collaborative Cross Identifies Genetic
Pathogenesis
Determinants of Chikungunya Pathology
Curcumin assessment on ARN polymerase of
Antivirals
Dengue Virus 2
Dengue-Duo Validation for diagnosis/surveildengue
Diagnostic
in Guatemala
Tetravalent dengue heterologous prime-boost
Vaccine
vaccination: One month Safety and Immunogenicity
Development of Diagnostic Methods for Detecting
Specific Genotypes of Chikungunya.
Preclinical characterization of a tetravalent dengue
purified inactivated vaccine candidate
Early indicators of dengue among children and
adults, Puerto Rico

Diagnostic
Vaccine
Severity
Markers

Effect in vitro of thalidomide on DENV infected cells Immunology
Dengue, Zika or Chikungunya, another arbovirus
between us
Cryo-electron microscopy characterization of
Chikungunya virus interacting with monoclonal
antibodies
Elicitation of dengue virus neutralizing antibodies
with divergent subunit vaccines

Clinical
Immunology
Vaccine

Diagnostic
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R-133

Monique Trugilho

R-134

Natal Santos de Silva

R-135

Nathália Furlan Barbosa

R-136

Owen Bryan-Marrugo

R-137

Ana Fernandez-Sesma

R-138

Robert Hontz

R-139

Rosa Ramírez

R-140

Silvia Fonseca

R-141

Stefan W. Metz

R-142

Tereza Magalhaes

R-143

Usha Nivarthi

R-144

Victor R. DeFilippis

R-145

Virginia Nunez Samudio

R-146

Wendy Murillo

R-147

Yerly Useche

R-148

Mariana Ruiz Silva

R-149

Ana Cecilia Ribeiro Cruz

Quantitative proteomic analysis of HepG2 cell
expressing the Dengue Virus NS1 protein
Risk factors associated with hospitalization for
dengue
Test value of the tourniquet for patients suspected
dengue
Modulation of Cholesterol Pathway has Significant
Effect on the Antiviral Capacity of Liver Cells
against Dengue Virus
Phenotypical differences of DENV-2 and DENV-4 in
human primary systems
Antibody Avidity and Subclass in Symptomatic and
Inapparent Dengue Infections
Recombinant ns3 protein from dengue-2 induce
functional cell-mediated immunity in mice
Dengue patients in a private hospital in Ribeirao
Preto, Brasil
Particulate display of DENV-E proteins induces
robust neutralizing antibody responses.
Dengue virus growth in mosquito and mammalian
cells with distinct immune phenotypes
Mapping human neutralizing antibody responses to
dengue virus serotype 4
Anti-Arboviral Efficacy of Innate Immune Activation
by Novel Small Molecules
A case from panama of dengue coexistent with
hantavirus pulmonary syndrome
Evaluation of a Commercial Serologic Diagnostic
Test for Chikungunya Virus
STING/IRF3 polymorphisms are associated with
Dengue severity in Colombian children
Mechanisms of MCP-1 upregulation upon CHIKV
infection in human peripheral blood mononuclear
cells
Persistence of transovarial transmission of DENV2
by the Aedes aegypti

Pathogenesis
Clinical
Diagnostic
Antivirals
Immunology
Immunology
Vaccine
Clinical
Vaccine
Immunology
Immunology
Antivirals
Clinical
Diagnostic
Pathogenesis
Immunology
Vector Ecology
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Poster Code H1. Vector Control Session.
Space-Time cluster analysis of dengue fever ocurrence and vector detection by MosquiTRAP
in Sincelejo-Colombia

Erwin Camacho, Merab Manjarrez, Juan Mercado, Diana Campo, María Atencia, Pedro Blanco.
Investigaciones Biomédicas, Universidad de Sucre, Sincelejo, Colombia.
Dengue is the most common arthropod-borne viral disease in tropical and subtropical areas of the
world and one of the most important in terms of morbidity, mortality and economic impact. In
Colombia, the disease is considered a major public health problem. The main strategy to control the
disease worldwide remain in the vector control and surveillance however, low correlation have been
described between the infestation levels from different surveillance methods and the risk of dengue
transmission. In the present study we describe a space-time cluster analysis of the dengue
occurrence and the vector abundance in the city of Sincelejo-Colombia, in addition to infection rate
estimations with dengue virus (DENV) in the mosquitoes. From May to August 2014, dengue vector
Aedes aegypti was captured bi-weekly by MosquiTRAPs in seven districts of Sincelejo urban area.
Captured mosquitoes were used for DENV detection and typing by RT-PCR. Space-time scans with
SaTScan software, were used for detection of dengue cases and vector abundance clusters.
Intersections were detected with Dengue cases and vector clusters, suggesting specific risk areas
within district 5 of the city. District 5 captured mosquitoes represented 20.76% of the total amount of
vectors, which is the highest percentage compare to the other districts. The general minimum
infection rate was 24.4 per 1000 mosquitoes, but the highest value was estimated in district 5 with
32.1 per 1000 mosquitoes. All four serotypes were detected with DENV-3 (63%) as the most
frequent. The simultaneous circulation of DENV serotypes and the high vector abundance within a
specific zone suggest that this could potentially be a hotspot for dengue transmission in the city.
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COST ESTIMATION OF DENGUE PREVENTION AND VECTOR CONTROL IN BRAZIL
Fernando Quintella 1, Marcus F. Sampaio 1, Baiena F. Souto 1, Amanda S. Pinho 2, Victoria
Genovez 2
1 Fundação Getulio Vargas, Rio de Janeiro, RJ, Brazil
2 Sanofi Pasteur Brazil, São Paulo, SP, Brazil.
Introduction: Dengue, a vector borne disease, represents a worldwide health problem with
approximately 3.9 billion people in 125 countries at risk. The incidence of dengue has increased 30
times in the last 50 years. In Brazil, in 2015, more than 1.3 million cases were confirmed until August
2015. Cost of Dengue in Brazil represents a huge economic impact. An important part of this cost, not
well documented, is represented by the cost of prevention and vector control activities performed by
the government. Although the amounts transferred from Federal and States governments are public
and could be collected, the proportion that municipals expend to control the dengue vector have
never been stated.
Objective: This study aims to estimate the apportionment and costs of public prevention and control
activities of Dengue vector in Brazil.
Methods: The amount of transfers from the federal and state governments plus the counterparts of
state and local governments and the federal government direct expenditures were estimated. Costs
data were obtained from 1/ a online research, 2/ a panel containing personal interviews with seven
managers in the public health area, including six municipal managers and one from the federal
government, and 3/ questionnaires sent to 922 cities. A linear regression of the values of funds was
performed, using the center answer of the questionnaire and the distribution of respondents. Even
though the results lack of statistical significance due to the low number of cities answering, the per
capita expenditure was estimated by varying the values of proportions of use of federal funds by the
city and the proportion of city counterpart values in the combat of the dengue vector.
Results: On average, 48% of federal funds in health surveillance are dedicated to dengue control
activities. Similarly, this percentage was 50% of city counterpart and 48% of state counterpart.
Extrapolating these proportions to the transfers gives an estimation of USD 0.553 billion per year.
Conclusion: Our results show a substantial economic burden of dengue control activities for public
Brazilian entities although these control activities have not stop the spread of dengue disease.
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Co-infection with dengue serotypes to produce chimeric virions
Jenifer Eisinger 1; E Gallichotte 1; R Baric 1; Aravinda de Silva 1
1University of North Carolina at Chapel Hill, Chapel Hill, North Carolina, USA
People exposed to primary dengue virus (DENV) infections develop serotype-specific strongly
neutralizing antibody (Ab) responses. The main targets of type-specific neutralizing Abs are
quaternary structure epitopes displayed by viral envelope (E) protein molecules on the virion. We
recently created a recombinant DENV serotype 4 (DENV4) strain displaying the main DENV serotype
2 (DENV2) quaternary epitope targeted by human neutralizing Abs. The DENV4/2 recombinant was
sensitive to neutralization by both DENV2 and 4 human Abs demonstrating that the DENV2 and 4
type-specific epitopes are located on different sites on the viral envelope 1.
The goal of the current study was to determine if it was possible to assemble individual dengue
virions containing a mixture of WT and DENV4/2 chimeric E protein molecules. We first developed
sensitive immunoassays for characterizing the E protein composition of individual virions released
from infected cells. Next, U937 (a human monocyte lymphoma cell line) cells expressing a known
DENV receptor, dendritic cell-specific intracellular adhesion molecule-3-grabbnig non-integrin (DCSIGN), were co-infected with different ratios of WT DENV4 and DENV4/2 viruses to determine the
optimal conditions for co-infecting individual cells with both viral strains. We will describe the
composition of virions released from co-infected cells and how we plan to study basic mechanisms of
viral assembly and Ab neutralization using these chimeric virions.
1 Gallichotte EN et al. A New Quaternary Structure Epitope on Dengue Virus Serotype 2 Is the Target
of Durable Type-Specific Neutralizing Antibodies. MBio. 2015 Oct 13;6(5). pii: e01461-15. doi:
10.1128/mBio.01461-15.
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Short-term suppression of Aedes aegypti using genetic control
Kevin Gorman1, Josué Young2, Lleysa Pineda2, Ricardo
Lacroix1, Paul Kaiser1, Lorenzo Cáceres-Carrera2
1Oxitec

Márquez2, Nestor
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Memorial Institute for Human Health, Ciudad de Panamá, Panama.
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BACKGROUND: Under permit from the National Biosafety Commission for the use of genetically
modified organisms, releases of a genetically engineered self-limiting strain of Aedes
aegypti (OX513A) were used to suppress urban pest Ae. aegypti in West Panama. Experimental
goals were to assess the effects on a coexisting population of Ae. albopictus and examine operational
parameters with relevance to environmental impact. MATERIALS AND METHODS: The treated site
was a residential neighbourhood within a suburb of Arraijan called ‘Nuevo Chorrillo’. It had a
moderate human population density and marked seasonality of Ae. aegypti. Data obtained from the
treated site were compared with those for two nearby untreated neighbourhoods, located in similar
residential estates called ‘Lluvia de Oro’ and ‘Princesa Mia’. All three sites were of equal size (∼10
ha). A target dose rate of 67 OX513A males per person was chosen. As there were 900 inhabitants
living at the treated site, a requirement of 60 000 per release was determined. To ensure a constant
presence of OX513A males, a treatment frequency of three times per week was used (Monday,
Wednesday and Friday) from Friday 25th April 2014 to Friday 31st October 2014 inclusive. The
verbal consent of each property owner/occupant was sought before placement. At each of the three
sites, 60 ovitraps, equivalent to approximately six per hectare, were distributed between 30 different
properties (two per property). BG-Sentinel® traps were used to trap adult mosquitoes. RESULTS:
Ae. albopictus populations were shown to be increasing year upon year at each of three study sites,
potentially reflecting a broader-scale incursion into the area. Ae. albopictus abundance was
unaffected by a sustained reduction in Ae. aegypti by up to 93% through repeated releases of
OX513A. Males accounted for 99.99% of released OX513A, resulting in a sustained mating fraction
of 75%. Mean mating competitiveness of OX513A was 0.14. The proportion of OX513A in the local
environment decreased by 95% within 25 days of the final release. CONCLUSIONS: There was no
evidence for species replacement of Ae. aegypti by Ae. albopictus over the course of this study. No
unintentional environmental impacts or elevated operational risks were observed. The potential for
this emerging technology to mitigate against disease outbreaks before they become established is
discussed.
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A NEW ENTOMOLOGICAL INDICATOR FOR DENGUE OCCURENCE BASED ON ADULT
MOSQUITOES TRAPPING AND GIS TOOLS

Dengue (DENV1-4) is the most important vector-borne disease in world. Aedes aegypti is the main
mosquito responsible for the urban transmission. Some control methods are used in Brazil, including
entomological and epidemiological surveillances, but these methods have not been able to interrupt
the endemic - epidemic process of the disease. The use of Geographical Information System (GIS)
may aid understanding how dispersion of mosquitoes can influence to the dengue occurrence. Spatial
data used together with the trappings of adult mosquito can enable analysis of key variables in
dengue transmission. In our study, we propose to verify the presence of DENV in space and time in
human together with the presence of female mosquitoes, to assess the use of the adult mosquitoes
traps as an entomological indicator to estimate the dengue occurrence similar to the Breteau Index
(BI) in São José do Rio Preto, a city located in the northwest region of the São Paulo, Brazil. The
adult’s traps were installed and kept each residence for 24 hours. The mosquitoes captured were
identified by the proper taxonomic identification keys and separated by sex, species and sites of
collection. We used the dengue cases confirmed as positive or negative by serologic assays by
Public Health authority. The TerraView, ArcGIS and R Statistical software were used to perform
spatial analysis. We considered as entomological indicator the number of female captured by the
traps. The mathematical model used to build the maps was obtained by the ordinary kriging method.
To obtain the Odds ratio (OR), we multiplied the infestation predict results gotten to the R program by
100. Approximately 800 traps installations were realized, collecting 383 Aedes aegypti female and
more than 2,500-suspected dengue cases were notified, of these 820 were positive, during the period
of study. Thematic maps demonstrate hotspots for dengue occurrence when associated with the
entomological indicator. The proposed entomological indicator was considered as risk factor for
dengue occurrence (OR > 1 and significant). Our results shown that the association between GIS
tools and dengue surveillance can be one new tool to dengue control. We can conclude that
associating dengue occurrence with an entomological indicator and GIS tools is possible to find
hotspots to dengue transmission. However more studies are required to test if the adult’s traps could
be used as an index similar or better than BI.
FINANCIAL SUPPORT: FAPESP, PRONEX, INCT-DENGUE, CAPES, CNPQ.

99

www.pandenguenet.org

Maisa Carla Pereira Parra1; Eliane Fávaro Aparecida1; Margareth Regina Dibo 2; Rafael Silva
Alves1; Álvaro Eduardo Eiras 5; Erna Kroon Geessien5; Adriano Mondini3; Mauricio Nogueira
Lacerda1; Francisco Chiaravalotti-Neto4.
1 FAMERP - Faculdade de Medicina de São José do Rio Preto, São José do Rio Preto, São Paulo
State, Brazil; 2 SUCEN – Superintendência de Controle de Endemias, São Paulo, São Paulo State,
Brazil; 3 UNESP – Universidade Estadual Paulista Júlio de Mesquita Filho, Faculdade de Ciências
Farmacêuticas. Araraquara, São Paulo State, Brazil; 4 USP – Universidade de São Paulo, Faculdade
de Saúde Pública, São Paulo, São Paulo State, Brazil; 5 UFMG - Universidade Federal de Minas
Gerais, Belo Horizonte, Minas Gerais State, Brazil.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: H6. Epidemiology Session.
SPATIOTEMPORAL PATTERNS OF CHIKUNGUNYA TRANSMISSION IN FEIRA DE SANTANA
CITY, BRAZIL
Marco Horta 1; Gerusa Gibson 1; Eduardo Wermelinger 1; Juliana Andrade 2; Maricelia Lima 2;
Britto José 1; Rivaldo Venâncio 3;
1Oswaldo

Cruz Foundation (Fiocruz), Rio de Janeiro, Brazil; 2Feira de Santana City Health
Department, Bahia State, Brazil; 3Oswaldo Cruz Foundation, Campo Grande, Mato Grosso do Sul,
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Introduction. Chikungunya is a viral disease transmitted by mosquito bites of genus Aedes and has
been identified in over 60 countries in Asia, Africa, Europe and the Americas. It’s characterized by an
abrupt onset of fever accompanied by an often very debilitating inflammatory polyarthralgia that can
last for months to years. In late 2013, CHIKV was isolated for the first time in the Americas on islands
in the Caribbean and in 2014 two independent transmissions were detected in Brazil. Objective. The
aim of this study is to examine Chikungunya transmission through time and space since the index
case in the city of Feira de Santana, Bahia State, Brazil. Methods. We obtained data from Feira de
Santana Health Department on the numbers of notified Chikungunya cases by local of residence for
the period 1 May 2014 through 31 july 2015. These CHIKV notification data were entered into a digital
base map using the geographic information system platform, QGIS. We also obtained data on
climatic variables from the National Institute of Metereology website (Inmet) including mean, max and
min temperature and weekly precipitation dataset collected from the city meteorological station.
Results and Discussion. 4577 cases were notified for the studied period with 65.9% and 34.1% of
infected women and men respectively in 2014. For 2015, 65.4% of women were infected. Most of the
cases were notified for adult population aged between 20 and 59 (1,009 cases for 2014 and 2,100 for
2015). Maps show Chikungunya epidemic wave following a spatial spread through the city of Feira de
Santana from George Americo to other neighborhoods which were more susceptible to virus
infection. Two evident epidemics have been observed with a peak in September 2014
(epidemiological weeks 38 and 39) and March 2015 (epidemiological weeks 15 to 21). In 2015 three
important urban vector-borne diseases that share the same vector were found to be circulating in
Feira de Santana population: Dengue Fever, Chikungunya and Zika. This co-circulation is a challenge
for epidemiological surveillances and mainly to the health care services from Feira de Santana
considering that Chikungunya itself can cause acute, subacute or chronic disease.
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Dengue and Chikungunya virus: interactions during coinfection in mosquito cells
Margot Enguehard 1,2 Aurélien Schwob 3, Marie Cresson 24, Dimitri Mompelat 3, Carine Maisse
Paradisi 4, Catherine Legras Lachuer 15, Dimitri Lavillette 124
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Dengue (DENV) and Chikungunya (CHIKV) viruses are two mosquito-borne arboviruses that cause
human epidemics of several million serious clinical cases over the last decade. These two viruses
share the same mosquito vector, Aedes albopictus, and they share the same geographical area of
distribution, particularly in sub-Saharan Africa and Southern Asia. Recently, with the re-emergence of
the CHIKV, the number of reported cases of patients infected by both DENV and CHIKV is
increasing. This co-infection is also possible in mosquitoes that can in theory transmit both diseases
at the same time. At the cellular level, DENV and CHIKV share interactions with common cellular
pathways. These similar host-virus interactions probably impact the outcome of one virus during coinfection. To characterize any interference or synergy between DENV and CHIKV during replication,
we performed sequential co-infection of the Aedes albopictus C6/36 cell line. Cells are infected with a
first virus during 2 weeks, leading to the chronic infection. Then, C6/36 cells are infected with the
second virus, and the permissiveness is analysed during 6 days post infection. The viral production of
both viruses is also analysed. We found that the permissiveness and production of DENV-2 is
enhanced in presence of CHIKV. On the contrary, there was no effect of DENV-2 pre-infection on
subsequent CHIKV co-infection. Datas indicated that the CHIKV also increased the infection by
DENV-1, DENV-3 and DENV-4, but also by another flavivirus, the Yellow Fever Virus (YFV). The
interaction between CHIKV and DENV-2 viruses was similar in U4.4 (Ae. albopictus) and Aag2 cell
lines (Ae. aegypti). Finally, we showed that a chronic infection by Semliki Forest Virus also increased
a subsequent DENV-2 infection. Altogether, our results pave the way for the characterization of
molecular interaction between DENV and CHIKV in mosquito cells, which may provide clue the
epidemiology of simultaneous outbreaks
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Iminosugars inhibit dengue virus production via inhibition of endoplasmic reticulum alphaglucosidases – not glycolipid processing enzymes
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It has long been thought that iminosugar antiviral activity is a function of inhibition of (ER)-resident αglucosidases, and on this basis, many iminosugars have been investigated as therapeutic agents for
treatment of infection by a diverse spectrum of viruses, including dengue virus (DENV). However,
iminosugars are glycomimetics possessing a nitrogen atom in place of the endocyclic oxygen atom,
and the ubiquity of glycans in host metabolism suggests that multiple pathways can be targeted via
iminosugar treatment. Successful treatment of patients with glycolipid processing defects using
iminosugars highlights the clinical exploitation of iminosugar inhibition of enzymes other than ER αglucosidases. Evidence correlating antiviral activity with successful inhibition of ER glucosidases
together with the exclusion of alternative mechanisms of action of iminosugars in the context of DENV
infection is limited. Celgosivir, a bicyclic iminosugar evaluated in phase Ib clinical trials as a
therapeutic for the treatment of DENV infection, was confirmed to be antiviral in a lethal mouse model
of antibody-enhanced DENV infection. In this study, we provide the first evidence of the antiviral
activity of celgosivir in primary human macrophages in vitro, in which it inhibits DENV secretion with
an EC50 of 5 μM. We further demonstrate that monocyclic glucose-mimicking iminosugars inhibit
isolated glycoprotein and glycolipid processing enzymes and that this inhibition also occurs in primary
cells treated with these drugs. By comparison to bicyclic glucose-mimicking iminosugars that inhibit
glycoprotein processing but do not inhibit glycolipid processing and galactose-mimicking iminosugars
that do not inhibit glycoprotein processing but do inhibit glycolipid processing, we demonstrate that
inhibition of ER-resident α-glucosidases, not glycolipid processing, is responsible for iminosugar
antiviral activity against DENV. Our data suggest that inhibition of ER α-glucosidases prevents
release of virus and is the primary antiviral mechanism of action of iminosugars against DENV.
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DENGUE AND DIARRHEA CONTROL IN RURAL PRIMARY SCHOOLS IN COLOMBIA
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Introduction: Control of co-endemic neglected tropical diseases could benefit from integrated
strategies. Dengue and diarrheal diseases are major global health problems and have common risk
factors in household water storage containers. Where provision of clean water is inadequate, water
storage is crucial. Fecal contamination of stored water is a common source of diarrheal illness, but
stored water also provides breeding sites for dengue vector mosquitoes. Integrating improved water
management and educational strategies for both diseases in the school environment can potentially
improve the health situation for students and the larger community.
Objective: To investigate whether integrated educational and physical interventions in school
settings would significantly reduce dengue entomological risk, diarrheal cases, and knowledge of
these diseases in children and their parents.
Materials and Methods: A factorial cluster randomized controlled trial was carried out in 34 rural
primary schools (1,301 pupils analyzed) in La Mesa and Anapoima municipalities, Cundinamarca,
Colombia. Schools were randomized to one of four study arms: diarrhea interventions (DIA), dengue
interventions (DEN), combined diarrhea and dengue interventions (DIADEN), and control (CON).
Results: Children attending schools receiving educational interventions, as well as the parents of
these children, had improved knowledge of these diseases compared those not receiving these
interventions. There was a significantly lower Breteau index in the DEN and DIADEN arms compared
to the other arms. Water quality as assessed by the presence of fecal coliforms was significantly
better in the DIA and DIADEN arms compared to the other arms. Interventions had no apparent effect
on school absence due to diarrheal disease or on adult female mosquito density.
Discussion/Conclusions: This trial presents an innovative approach for control strategies that could
impact both dengue and diarrheal diseases. It is the first to study such strategies in school settings.
The interventions improved disease knowledge of both students and parents, as well as creating a
healthier environment in schools. Interventions were well received and sustained. Integrated
interventions such as presented here are promising and are recommended for scaling-up on national
levels.
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OVERVIEW OF FATAL CASES DUE TO DENGUE IN BRAZIL
Priscila Conrado Nunes Guerra¹; Rita Maria Nogueira Ribeiro¹; Ana Maria de Filippis Bispo¹;
Fernanda Nogueira de Bruycker 1; Nieli Faria Rodrigues da Costa¹; Manoela Heringer ¹;
Monique Lima da Rocha Queiroz ¹; Flavia dos Santos Barreto¹.
Laboratory of Flavivirus, Instituto Oswaldo Cruz, Fundação Oswaldo Cruz/FIOCRUZ, Av. Brasil 4365,
CEP: 21045-900, Rio de Janeiro, RJ, Brazil.
In Brazil, dengue epidemics during the past 29 years have been evidenced by a large number of
cases. DENV-1 to 4 were introduced in 1986, 1990, 2000 and 2010, respectively, however the years
of 2002, 2008, 2010 and 2013 were the most critical, with 780,000, 806,036, 1,000,000, and 1,330,00
cases reported, respectively. The disease spectrum ranges from clinically asymptomatic to severe
cases, and may progress to death. Here, we aimed to perform a review on dengue fatal cases
received in the Flavivirus Laboratory, IOC/FIOCRUZ in 27 years of surveillance as a Regional
Reference Laboratory, Brazilian Ministry of Health. The suspected dengue fatal cases (n=951)
analyzed were obtained from March 1986 to December 2013. Laboratorial diagnosis consisted of
virus isolation, RT-PCR, qRT-PCR, NS1 capture ELISA, MAC-ELISA, HI and IgG-ELISA. Dengue
infection was confirmed in 36.8% (350/951) of the fatal cases analyzed. The RT-PCR and/or virus
isolation confirmed 185 of fatal cases tested, 10.8% (20/185) caused by DENV-1, 44.8% (83/185) by
DENV-2, 33.5% (62/185) by DENV-3 and 10.8% (20/185) by DENV-4. From 300 cases, 59.3%
(178/300) were caused by primary infections and 40.6% (122/300) by secondary ones (p=0,001).
Moreover, fatal cases in primary infections were more frequently due to DENV-3 and in secondary
infections due to DENV-2 (p=0.007). Deaths in patients >15 years old were more frequent in 2002,
2010, 2012 and 2013, whereas in 2008 and 2011, the fatal outcome was higher in children <15
(p=0.002), mainly due to DENV-2.The increased dengue cases notifications and epidemics,
emphasizes the role the virus surveillance in the country. Furthermore, the increased mortality may
be, in part, a reflection of the large number of cases that occur during the epidemics, but the virulence
of strains, type of infection and patient susceptibility also contributes for the disease outcome.
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Development of Immuno-assay to distinguish between Mature and Immature Dengue Virus
Rajendra Raut1; Stefan Metz1, Aravinda de Silva1
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Abstract
Introduction: In cell culture incomplete cleavage of pre-membrane (prM) protein by host protease
furin results in the formation of immature and partially mature dengue virus (DENV) particles. The
maturation status of DENVs circulating in people or in the mosquito vector is unknown. In vivo DENV
maturation state may influence transmission, viral interaction with human antibodies and
pathogenesis.
However, direct determination of in-vivo maturation stage of virus remains a challenge because of the
difficulty of obtaining relevant samples and the low levels of virus present in tissues.
Objective: To develop sensitive immunoassay to distinguish between mature and immature dengue
viruses prepared in cell culture.
Materials and methods: Mature dengue virus was prepared by growing DENV2 S16803 in a
modified U937 cell line containing DC-SIGN receptor on its surface (U937 DC-SIGN). In parallel,
20mM NH4Cl was added to the same cell culture system to raise the intracellular pH and inhibit furin
protease cleavage of prM, which leads to production of immature DENVs. Partially mature DENV2
was made in Vero and mosquito (C6/36) cells. Different envelope (E) and prM protein reactive
monoclonal antibodies were tested by ELISA to define the best combinations for measuring
maturation state.

Discussion: An immunoassay was successfully developed to distinguish between immature and
mature dengue virus particles. Human monocytic cell derived mature and immature viruses were
clearly discriminated using the immunoassay. Studies are in progress to evaluate the maturation state
of DENVs in clinical samples and to develop hypotheses about how virus maturation may impact
pathogenesis.
Funding:
US National Inst. of Health R01-AI107731
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Results: The ratio of prM to E for immature virus (U937 DC-SIGN cells with NH4Cl) was close to 1
and that for mature virus (U937 DC-SIGN cells) was close to zero showing the presence of
unprocessed M (prM) and processed M on respective surfaces. The ratio of prM/E was found to be
between 0 and 1 for Vero and C6/36 cell derived viruses confirming the dominance of partially mature
virions produced in these cells. The specific infectivity of DENVs of different maturation states was
tested by estimating genome copy numbers and infectious virions in each preparation. Mature virions
were observed to have the highest specific infectivity. Some human antibodies were equally effective
at neutralizing DENVs of different maturation state, while other antibodies neutralized partially mature
virions better than fully mature virions.
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cGAS is degraded in Dengue virus infected cells.
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There is an increasing number of reports showing how pathogenic human viruses have acquired,
through co-evolution with the host, complex molecular mechanisms to strategically avoid detection
and control by the innate immune system. Thus, viruses can achieve the productive infection
necessary to complete their life cycle, which can result in severe consequences for the host. As a
result, viruses gain valuable time to exponentially produce their progeny before the establishment of
the antiviral state in the infected cells and the activation of the acquired arm of the immune system in
the host. Dengue virus (DENV) is the most prevalent human virus transmitted by mosquitoes, with a
current infection rate of almost 390 million people per year. To establish a productive infection in
humans, DENV needs to counteract the host innate immune system, particularly the type I interferon
(IFN) system. It was demonstrated by our group and others that DENV interferes with both, the
production and signaling of type I IFN pathways through the expression of viral proteins that
specifically target adaptor molecules involved in these essential host responses to pathogens. We
showed that the DENV protease complex NS2B3 is able to interact with and cleave the adaptor
molecule STING, inhibiting the activation of IRF3 and subsequent type I IFN induction in infected
cells. In this report we explored the sensors that collaborate with STING to detect DENV infection.
Here we show that the DNA sensor cGAS is degraded during DENV infection. This degradation
results in an inhibition of the cGAS/STING cytosolic DNA sensing pathway in primary human dendritic
cells. Interestingly, we demonstrate that the NS2B protease co-factor strongly interacts with cGAS
and promotes its degradation in a lysosome dependent mechanism, resulting in inhibition of type I
IFNs production in those cells. Furthermore, we show that cGAS detects mitochondrial DNA during
DENV infection to stimulate STING. These results suggest an active role of cGAS as a sensor during
DENV infection and confirm the role of DENV protease and its components as master regulators of
the type I IFN response in DENV infected cells.
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Identifying gut microbiota-driven mechanisms behind vector competence for dengue
Shuzhen Sim 1; Pauline Aw 1; Song Jie 1; Menchie Casuyuran 2; Ian Mendenhall 2; Julien
Pompon 2; Eong Ooi Eng 2; Martin L. Hibberd 1
1Genome

Institute of Singapore, Singapore
Graduate Medical School, Singapore

2Duke-NUS

Like humans, mosquitoes harbor a diverse community of microorganisms within their guts. The gut
microbiota impacts many aspects of mosquito biology, and in particular is known to alter vector
competence for bloodmeal-acquired pathogens such as dengue virus (DENV). Here, in an effort to
identify gut bacteria-dependent mechanisms that affect vector competence, we use next-generation
sequencing to characterize the impact of the gut microbiota on mosquito host responses to DENV, as
well as on the genetic diversity of DENV populations. Antibiotic treatment severely depleted gut
bacterial loads in Aedes aegypti, altered gut microbial profiles, and rendered mosquitoes less
susceptible to DENV infection. RNA-Seq revealed the microbiota-modulated transcriptome to be
localized to the gut and enriched in immune-related transcripts; we also use RNA-Seq to distinguish
between microbiota-dependent and –independent mosquito responses to DENV infection. Finally, we
use viral whole genome deep sequencing and a sensitive variant-caller to explore how the gut
microbiota, acting through the mosquito host response, impacts DENV intra-host genetic diversity in
the vector. Through these analyses, we aim to develop a comprehensive picture of the complex
interactions between the gut microbiota, the mosquito host response, and DENV population
dynamics.
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Direct Hospitalization Costs Caused by Non-Dengue Arboviral Infections in Public Hospitals
and Primary Care Facilities of the Peruvian Amazon Between 2011 and 2014
Stalin Vilcarromero1, Crystyan Siles1, Isabel Bazán1, Yojani Aguilar1, Hugo RodriguezFerrucci3, Cesar Ramal4, Manuel Cespedes5, Carolina Guevara1, Amy C. Morrison1,6, Robert
D. Hontz1, Julia S. Ampuero1
1U.S. Naval Medical Research Unit No. 6, Iquitos and Lima, Peru; 2Hospital Apoyo, Iquitos, Peru;
3Hospital Regional de Loreto, Iquitos, Peru; 4Instituto Nacional de Salud, Lima, Peru, 5Department of
Entomology, University of California Davis, Davis, California, United States of America
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Arboviral diseases greatly impact public health in tropical and sub-tropical regions, especially in terms
of morbidity, mortality, and the economic impact. Dengue is the most widespread arbovirus in Peru,
and has been studied in much detail for decades; however, little information is known about the
epidemiology as well as the economic impact caused by non-dengue arboviruses. In Iquitos and
Yurimaguas, the two largest cities in the Loreto province of northeastern Peru (Amazon Basin), a
clinic-based febrile surveillance program at 3 public hospitals and 9 primary care facilities was used to
calculate the rate of hospitalization and extrapolate direct costs per patient for non-dengue arboviral
infections. From December 2010 to December 2014, 7,158 patients with acute undifferentiated febrile
illness agreed to participate, signed an informed consent, and then provided clinical-epidemiological
data and blood samples during the acute (≤5 days) and convalescent phases (10-30 days). The acute
samples were tested by real-time polymerase chain reaction (RT-PCR) and virus isolation, and
convalescent samples by ELISA IgM for a panel of arboviruses common to the region. Confirmed
arboviral infections were defined according to World Health Organization (WHO) 2009 guidelines.
Laboratory results with undetermined and probable diagnoses were excluded (1,902, or 27%). Of the
remaining 5,256 subjects, 2,873 were negative for any arboviral infection (55%), 2,195 were positive
for dengue virus infection (42%), 156 were positive for a non-dengue arboviral infection (3%), and 33
had a dual arboviral infection (0.6%). The rate of hospitalization due to non-dengue arboviral
infections was 23.2%, while for dengue infection it was 32.8% (p<0.02). Each patient with a nondengue arboviral infection cost an average of 72 USD per day- similar to dengue patients. Thirty-six
patients with non-dengue arboviral infections, such as Venezuelan equine encephalitis virus (n=20),
Mayaro virus (n=8), Group C virus (n=7), and Guaroa virus (n=1), were admitted for a median length
of stay of 4.7 days, and an average total direct cost of 2870.1 USD. The incidence rate of non-dengue
arboviral infections is low; however, the healthcare burden is significant because approximately 1 of 4
cases are hospitalized, creating a true economic impact on low-resource public hospitals and
neighborhood clinics.
Funding of research (8000. 82000. 25GB. B0016- GEIS).

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: H-15. Epidemiology and Phylogenetics Session.
BIOLOGICAL CHARACTERIZATION OF TWO DENGUE 1 CO-CIRCULATING LINEAGES IN
BRAZIL REVELS MARKERS OF EPIDEMIOLOGICAL FITNESS
Pinheiro, Tauyne Menegaldo1; Watanabe, Aripuanã Sakurada Aranha1; Chaves, Bárbara Aparecida2;
Pimenta, Paulo Filemon Paolucci2; Batista, Izabela Cristina Andrade2; Calzavara-Silva, Carlos
Eduardo2; Vedovello, Danila1,3; Nogueira, Maurício Lacerda1.
1Faculdade

de Medicina de São José do Rio Preto, São José do Rio Preto, SP, Brazil.
de Pesquisas René Rachou, Belo Horizonte, MG, Brazil.
3Universidade Estadual Paulista “Júlio de Mesquita Filho”, São José do Rio Preto, SP, Brazil.

2Centro

Funding of research: 2013/12277-7 FAPESP.
Author that will present the work: Tauyne Menegaldo Pinheiro.
Sessions to apply (you can select two): Epidemiology – Phylogenetics and Virology.
Modality of presentation: Poster or Oral presentation under consideration of the Scientific
Committee.
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Dengue virus comprises four distinct serotypes (DENV-1-4). Within the serotype 1, previous studies
demonstrated the existence of different lineages clustered into five genotypes. Phylogenetic analysis
of the envelope gene sequences showed that two lineages of DENV-1 (L1 and L6) co-circulated
during 2010-2012 in São José do Rio Preto, São Paulo, Brazil. The present study compared
biological properties of these two different lineages to provide information into the viral and
epidemiological fitness of DENV. Five cell lines (C6/36, Aag-2, Vero E6, LLC-MK2 and HepG2) have
been infected with two DENV-1 isolates representatives of each lineage at an MOI of 0.1 until 72 hpi
for growth curves. Additionally, one hundred forty adult female Aedes aegypti from two populations
(wild and captive) and C57BL/6 mice have been experimentally infected with the same isolates. Later,
qPCR was used to detect L1 and L6 lineages in supernatants of cells culture and mosquitoes body
and head. FACS was used to analyze mice spleen cells. In silico B and T antigenicity prediction was
performed using bioinformatics tools. Serum from patients of two lineages had the viral loads
measured by qPCR. The analysis of the growth curves showed that L1 replicated at higher level
comparably to L6 in all tested cell lines as well as in Aedes aegypti. L1 presented a significantly
higher viral copies number when compared to L6 in both mosquitoes populations and exhibited
statistically significant higher rates of IR (Infection Rate), VC (Vector Competence) and DIR
(Disseminated Infection Rate). IR varied from 92.5% to 100% (L1) and 37.5% to 73.33% (L6). VC
ranged from 85.01% to 100% (L1) and 30% to 43.34% (L6). DIR oscillated from 91.9% to 100% (L1)
and 59.1% to 80% (L6). L1 showed more antigenic potential to B and T cells in silico. L6 appears to
suppress B cells activation while L1 was a T cells activator in vivo. When we analyzed the viral loads
in DENV-1 infected patients L6 showed about one log higher level of viral titer. In all these two
lineages showed significant differences in their biological properties. Despite the better fitness in viral
replication and transmission demonstrated by L1, the other lineage were less immunogenic and
achieve higher titers in human host, which may partly explain the best epidemiological fitness
presented by L6.
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COMPARISON BETWEEN TWO GENOTYPE II DENV-3 STRAINS IN AG129 MICE
Vanessa Sarathy 1,2; Mellodee White 3; Li Li1; Jaclyn Blanc 4; Summer Gorder 3; Gerald
Campbell 1; Gregg Milligan 2,3,4; Nigel Bourne 2,3,4.
1Department

of Pathology, 2Sealy Center for Vaccine Development, 3Department of Pediatrics,
4Department of Microbiology and Immunology, University of Texas Medical Branch, Galveston, TX,
USA.
The mosquito-borne disease dengue (DEN) is caused by four serologically- and genetically-related
viruses, termed DENV-1 to DENV-4. Primary infection with one DENV usually leads to acute illness
followed by lifelong homotypic immunity, but susceptibility to infection by the other three DENVs
remains. Several mouse models of DENV-2 disease have been described, mostly in AG129 mice
(deficient in interferon alpha/beta and gamma receptor signaling) using strains adapted by passaging.
We established human-like infection models of DENV-3 and DENV-4 disease in AG129 mice using
non-adapted isolates. The mice developed signs of acute infection such as thrombocytopenia,
vascular leakage, and elevated serum cytokine levels, and succumbed to infection within one week.
Importantly, no neurologic manifestations of disease occurred in the mice. In this study, we
compared infection by the two non-mouse adapted DENV-3 Thai human isolates C0360/94 and D83144 in AG129 mice. The results show that mice infected with C0360/94 succumbed to infection;
whereas, all mice survived infection with strain D83-144 and did not develop neurological
complications. Detailed examination showed that both strains caused physical signs of illness,
histologic changes, thrombocytopenia, and replicated in the liver. However, C0360/94 infection was
more severe and led to higher systemic viral loads in serum and visceral organs. Furthermore,
molecular analysis revealed 13 amino acid differences between strains D83-144 and C0360/94,
including surface amino acid changes in the E protein, which may contribute to the severity of the
systemic disease caused by strain C0360/94 in AG129 mice. Overall, we have shown that Genotype
II DENV-3 strains can lead to infection in AG129 mice, but lethality can be attributed to strain-specific
differences. Ultimately, our AG129 DENV-3 model provides a platform to study DEN pathogenesis
and to evaluate candidate vaccines.
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Improving Epidemiological and Laboratorial Surveillance of Dengue in Nicaragua
William Avilés 1, Josefina Coloma 1,2, Eva Harris 1,2, Heather Zornetzer 1
Affiliation: 1Sustainable Sciences Institute, Managua, Nicaragua; 2Division of Infectious Diseases and
Vaccinology, School of Public Health, University of California, Berkeley, Berkeley, California, United
States.

Funding of research: Dengue FIRST initiative (Fighting Infections through Research, Science and
Technology) a collaboration between the Bill & Melinda Gates Foundation (USA) and the Fundación
Carlos Slim para la Salud (Mexico).
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Detection of dengue outbreaks through surveillance of human disease often occurs weeks or even
months after the start of virus transmission due to the limitations of current diagnostic methods and
reporting systems. Because of this delay, reactive programs are not very effective in controlling
outbreaks. The delay in or lack of response regarding diagnostic laboratory results to the originating
health center, clinic, or hospital further confounds dengue management and control. We have
developed and tested low-cost information and communication technology (ICT) tools in Nicaragua to
help improve laboratory, surveillance and clinical management practices to reduce dengue-related
morbidity and mortality. By leveraging information technology tools across a variety of platforms this
work aims to help improve work flows and information flows around time-sensitive disease response
(and outbreak prevention) in new and innovative ways. These tools were developed collaboratively
between the NGO the Sustainable Sciences Institute and the Ministry of Health of Nicaragua. Input
from stakeholders at the national, state and local levels was incorporated at multiple phases.
“ALERT” is an innovative automated early warning system for outbreak detection and response that
provides a customizable “dashboard” with information from traditional epidemiological disease reports
and entomological, climactic and crowd-sourced data. It targets a wide range of end-users including
public health and community-based actors and is designed to support earlier detection and reporting
of virus circulation or outbreak indicators to increase the efficiency of response and resource use.
“LAB” is a web-based platform that supports a national-level information management system for
integrating laboratory results and reporting to streamline information flow around the numerous tests
used for dengue diagnosis. LAB is designed to improve quality control measures, simplify and
automate some of the complexities of dengue diagnosis, and impact both the quality and the reliability
of diagnostic results. Although this project focuses on dengue virus, in the design and implementation
of this tool kit we have taken into account the reality and context of the MINSA Nicaragua’s needs to
integrate this platform with those for other priority health problems. To that end, this tool kit supports
activities for addressing all major respiratory diseases of high priority (influenza, pneumonia,
meningitis, etc.) as well as all other hemorrhagic fevers (leptospirosis, hanta virus and, ebola virus,
chikungunya, etc.). This can serve as model for extending eHealth strategies to other disease areas
in the future.
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Mosquito mycobiota potentially increases dengue transmission
Yesseinia I. Angleró-Rodríguez 1, Benjamin Blumberg 1, Celia Demby 1, Octavio C. Talyuli 1,
Alicia Shields, and George Dimopoulos 1
1W.

Harry Feinstone Department of Molecular Microbiology and Immunology, Johns Hopkins
Bloomberg School of Public Health, Baltimore, Maryland, USA
Dengue virus (DENV) is transmitted to humans by mosquitoes of the genus Aedes. During their life
cycle, mosquitoes are exposed to a variety of microbes including bacteria and fungi that establish in
their midguts. Mosquito microbiota is key influencing the transmission of human pathogens. Studies
have shown that some gut-associated bacteria induce a protective role against DENV. However, less
is known about how the mosquito’s gut-associated fungi (mycobiota) influence vector competence to
DENV. The objective of this study is to evaluate the role of gut-associated fungi in DENV infection.
We have isolated a Penicillium fungus (P. decumbens) from the gut of field-collected Aedes aegypti.
When we reintroduce this fungus via a sugar meal, P. decumbens colonizes the mosquito gut and
enhances DENV virus infection. We discovered that the fungus-secreted molecules in absence of the
whole fungus are responsible of this phenomenon. Studies to understand the fungus modulation of
mosquito gut transcriptome we used a genome-wide microarray analysis that revealed a significant
down-regulation of genes associated with digestive processes, including a variety of trypsin genes. In
order to test whether the mosquitoes suffer of digestive activity impairment we analyzed trypsin
enzymatic activity in the gut. Results showed a lower trypsin activity in mosquitoes treated with the
fungus-secreted molecules. In conclusion, our study showed that mosquito gut-associated fungi can
alter vector physiology enhancing viral infection. This represents a novel facet of mycobiomemosquito interactions that may be critical to dengue transmission in the field.
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Adaptation and Transmission Potential of Asian Lineage Chikungunya Virus
Rubing Chen 1, Ruimei Yun 1, Jing H. Huang 1, Scott C. Weaver 1,2
1Department

of Pathology, Institute for Human Infections and Immunology, University of Texas
Medical Branch, Galveston, Texas, USA.
2Department of Microbiology and Immunology, University of Texas Medical Branch, Galveston,
Texas, USA.
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With the continuous and rapid spread of CHIKV in the Americas since its introduction into the
Caribbean region by Oct. 2013, it is important to evaluate its transmission potential throughout the
region. Like all strains belonging to the Asian lineage, the Caribbean outbreak lineage has been
reported to be mainly transmitted by Aedes aegypti, which is distributed nearly throughout the tropics
and subtropics. The potential for CHIKV to be spread to a broader region of the world depends in part
on its ability to be transmitted efficiently by A. albopictus, which can live in a colder climate and is
distributed in many temperate regions. Previous studies have shown that the adaptation of Indian
Ocean lineage (IOL) CHIKV strains to A. albopictus was mediated by an E1-A226V substitution
followed by a series of other substitutions in the E2 envelope glycoprotein, mainly clustered at the
acid sensitive region that interacts with the E1 protein in heterodimers. It has been shown that Asian
lineage strains cannot adapt through the E1-A226V substitution due to an epistatic constraint. We
further examined whether Asian lineage strains now in the Americas will acquire A. albopictusadaptive E2 substitutions. To do so, we first determined that the beneficial effect of these E2
mutations in IOL is independent of the E1-A226V mutation. We then introduced them into Asian
lineage backbone to test if they can improve the infectivity of Asian lineage CHIKV strains to A.
albopictus. Based on competition tests, our results suggest that these E2 mutations in the Asian
lineage backbone significantly decrease the viral fitness in A. albopictus, indicating that the
divergence between Asian and IOL lineages has led them onto different adaptive landscapes. In
conclusion, our results predict that the Caribbean outbreak lineage will not adapt onto A. albopictus
via the same mechanisms used by the IOL. Therefore the vector-adaptive IOL mutations should not
be used as an indicator to predict the transmission potential of Caribbean or other Asian lineage
strains. This, however, does not exclude the possibility that Asian lineage CHIKV will adapt to A.
albopictus via other mechanisms.
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DETECTION OF DENGUE VIRUS IN EGG-HATCHED MOSQUITOES COLLECTED IN A CITY
FROM BRAZIL
Felipe Guioti1, Talita Motta Quiarim1, Eduardo Sterlino Bergo2, Walquer Vinicius Pereira1, Roberta
Vieira Bronzoni3, Mauricio Lacerda Nogueira4, Adriano Mondini1
1UNESP

- São Paulo State University, Araraquara, São Paulo, Brazil, 2SUCEN - SR06, Araraquara,
São Paulo, Brazil, 3UFMT- Universidade Federal do Mato Grosso, Mato Grosso, Brazil, 4Faculdade
de Medicina de São José do Rio Preto, São Paulo, Brazil. Corresponding author:
amondini@fcfar.unesp.br

Dengue is a viral disease transmitted by Aedes mosquitos, which affects nearly 390 million people
worldwide. It is endemic in more than 100 countries and the infections result in 500,000
hospitalizations and 20,000 deaths each year. Dengue is an arbovirus that belongs to Flaviviridae
family, genus Flavivirus, and presents four antigenically distinct serotypes (DENV 1-4). Virus
surveillance in mosquitoes is important to track the spread of a virus after its introduction. Aedes
aegypti and Aedes albopictus mosquitoes were obtained from ovitrap collected eggs. Traps were
installed monthly in Araraquara, São Paulo/Brazil, from February 2014 to January 2015. Mosquitoes
were grouped according to collection site, species and gender, and tested for the presence of four
dengue serotypes using Hemi-Nested-Multiplex-RT-PCR. Field-collected eggs produced 8,667 Aedes
mosquitoes, which were grouped in 1,114 pools. The presence of DENV was detected in 26 pools
among the 187 that were analyzed. There were 25 amplifications that indicate the presence of DENV1, DENV-2, DENV-3 and DENV-4 in pools of Ae. aegypti. Among them were 15 male and 10 female
pools. There was one pool of Ae. albopictus that was positive for DENV-1. Apparently, the four
dengue serotypes are circulating in Araraquara. However, for complete confirmation of these results,
our next step is viral isolation and nucleotide sequencing of the positive samples. But our results
seem to be in accordance with the recent outbreaks in Brazil, caused by serotypes 1 and 4. The
verification of vertical transmission in Araraquara seems to confirm a global trend and can be related
to the maintenance of virus transmission in less favorable periods for vector survival and disease
transmission.
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SPATIAL ANALYSIS OF SIX YEARS OF DENGUE TRANSMISSION IN A CITY FROM BRAZIL
Aline Ferreira Chimello1, Francisco Chiaravalloti-Neto 2, Adriano Mondini 1.
1. Faculdade de Ciências Farmacêuticas (FCF/UNESP) – Araraquara/SP - Brazil
2. Faculdade de Saúde Pública (FSP/USP) – São Paulo/SP – Brazil
Corresponding author: amondini@fcfar.unesp.br
Spatial analysis has been widely used to provide information of infectious disease distribution and to
assess how spatial variables may influence differential viral spread within urban areas. Studies that
use spatial analysis tools to assess dengue have increased in recent years. In 2015, Brazil presented
one of the most important dengue outbreaks of its history. More than one million cases were reported,
with an important increase in of dengue with warning signs and 694 deaths. Many cities in Brazil use
spatial analysis for several other purposes than the evaluation of health problems. So we have
decided to use a spatial approach to assess six years of dengue data from Araraquara, a city of the
central portion of São Paulo State. We have performed Scan and Kernel statistical techniques to
detect clusters of dengue cases within different areas of the municipality using data from the
Information System on Diseases of Compulsory Declaration (SINAN), ArcGIS 10.3 and SaTScan
v9.3. We were able to identify space and space-time clusters of dengue cases over the years and we
detected dengue in almost every census tracts of the city. Central areas, which are older, well
established and present a higher concentration of people, have presented important clusters when
Kernel analysis was performed. However, Scan analysis presented a more discriminative and refined
look over the clusters of census tracts that are important for dengue transmission, narrowing the
number of areas that require differential surveillance actions. The next step is to assess the variables
that may help to predict dengue occurrence with spatial regression analysis. This study will provide a
model that optimizes the existing resources, allowing the adoption of strategies that reduce the risk of
dengue transmission in the city.
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THE USE OF SPATIAL ANALYSIS FOR DENGUE: CHALLENGES AND PITFALLS
Aline Ferreira Chimello and Adriano Mondini.
Faculdade de Ciências Farmacêuticas (FCF/UNESP) – Araraquara/SP - Brazil
Corresponding author: amondini@fcfar.unesp.br
The use of maps to analyze disease distribution is not necessarily a new approach. John Snow used
maps in the 1854 to study a cholera outbreak in London. However, the popularization of spatial
analysis for public health issues just happened with the development of geographic information
systems and an increased access to satellite images, almost 150 years after John Snow study.
Spatial approaches have been widely used to provide information of infectious disease distribution
and to assess how spatial variables may influence differential viral spread within urban areas. Studies
that use spatial analysis tools to assess dengue have increased in recent years, but they usually rely
on the quality of information that is going to be analyzed. In a spatial study to assess six years of
dengue cases from a city in the central portion of São Paulo State, we have faced challenges to
geocode and to analyze dengue occurences. We recovered data from the Information System on
Diseases of Compulsory Declaration (SINAN) and geocoded them using ArcGIS 10.3, with maps
containing streets and census tracts that were provided by local authorities. The rate of success in
geocoding dengue cases was one of the biggest issues that we have faced. It varied from 88% to
95%, which is generally acceptable by scientific community but generates concerns on the accuracy
of the analysis that will be performed later on. This is probably the main pitfall of the spatial analysis.
The failure to geocode dengue occurrence, in our case, was caused by either error in patient
databank, such as lack of street name or premise number, and in map data file, which presented
incomplete premise numbering on the street file. These two problems are related to the quality of the
databanks that had been provided for our assessment. Both can be solved with specific measures
such as adjustment of data collection and registration and constant updates of map data files. Each
measure requires different sectors of public administration to invest in professionals that will address
these issues, which are the biggest challenges to reduce errors and increase the analysis accuracy.
A detailed spatial analysis of dengue transmission may clarify transmission patterns, identify critical
areas for dengue occurrence and entail effective control measures as long as we can rely on the data
that has been provided for the analysis.
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A preliminary report of the ongoing epidemics of Zika in the Department of Risaralda,
Colombia
Alfonso J. Rodriguez-Morales,a,b,c,d,* Juan Alejandro Sabogal,a Juan Sebastian Arias,a Yamile
Alvarez,a Shehana Thahir,a,* Sivia Fernanda Urbano-Garzón,a Luis Andrade,a Nestor Muñoz,a
Andrés Felipe Gil-Restrepo,a Jaime A. Cardona-Ospina,a Guillermo J. Lagos-Grisales,a Albert
Christian Herrera-Giraldo,e Shirley Botero-Francof
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Health and Infection Research Group, Faculty of Health Sciences, Universidad Tecnológica
de Pereira, Pereira, Risaralda, Colombia. bOrganización Latinoamericana para el Fomento de la
Investigación en Salud (OLFIS), Bucaramanga, Santander, Colombia. cCommittee on Zoonoses and
Haemorrhagic Fevers, Asociación Colombiana de Infectología (ACIN), Bogotá, DC, Colombia.
dWorking Group on Zoonoses, International Society for Chemotherapy, Aberdeen, United Kingdom.
ePublic Health Direction, Department Health Secretary of Risaralda, Pereira, Risaralda, Colombia.
fVector-Borne Diseases Control Program, Public Health Direction, Department Health Secretary of
Risaralda, Pereira, Risaralda, Colombia. *Medical Student.
Introduction/Objective: In addition to chikungunya epidemics during 2014-2015 in Latin America and
Colombia, Zika have emerged in Brazil and since September 2015 also in Colombia. Current report
analyzed preliminary data regard the epidemiology of Zika in the department of Risaralda, Colombia,
where is an ongoing epidemics of this new arbovirus for the country.
Materials & Methods: We analyzed the reported cases of Zika reported between September 22 and
November 7, 2015; estimating the overall attack rates (AR) (cases/100,000 pop) using official
population data and its geographical distribution in the department.
Results: During the first 7 weeks of epidemics, 393 cases of Zika have reported in Colombia, 6.62%
from Risaralda (26 cases). Until November 7, 2015 this represented an overall AR for Risaralda of
2.73 cases/100,000pop (95%CI 1.73-3.73). Pereira, the capital, reported 50% of cases, with an AR of
2.8 cases/100,000 pop. Highest AR have been observed in La Celia, 46.5 cases/100,000 pop,
followed by Mistrató with 12.4 cases/100,000 pop and Pueblo Rico with 7.5 cases/100,000 pop.
Discussion/Conclusion: Zika should be considered an emerging pathogen and a new threat for Latin
America. Fortunately, Zika illness to date has been mild and self-limited. Clinical manifestations can
be difficult to differentiate from dengue and chikungunya infections. In addition, co-infection with
dengue has also been recently reported. Enhanced surveillance has been developed and further
clinical and epidemiological related research in Risaralda is deserved and expected.
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Bacterial diversity of females mosquitoes Aedes Aegypti and Aedes Albopictus in Panama
A Ortiz 1,2, JL Ramirez 3, R Torres 1, J Rovira 1, A Martinez 1, C Gonzalez 1,2, JM Pascale 1,2, G
Dimopoulos 3
1. Instituto Conmemorativo Gorgas 2. Universidad de Panamá 3. W.H. Feisntone Dep. of Molecular
Microbiology and Inmunology, Bloomberg School of Public Health, Johns Hopkins University, USA.
Introduction: Aedes aegypti and Aedes albopictus are the most important vector-borne and Panama
has co-circulation of both them. Panama during 2011 shows more deaths and co-circulation DEN-2,
DENV-3 and DEN-1, since last year Chikungunya virus was detected and produces the same
symptoms of Dengue infection complicating the diagnosis in humans. Without a treatment or
vaccination, It is necessary to prevent increasing vectors in the country. Environmental variables as
now has more interest to study the impact of co-habitant of both vectors, vectorial potencial and the
microbial diversity of their rich epithelium midgut are important because has potential role in the own
vector an immunity.
Objective of the study: Characterize bacterias from the gut of field-collected Ae. aegypti and Ae.
albopictus from regions with high incidence of Dengue.
Materials and methods: We collected females mosquitoes from three regions of the country in field,
at lab performed dissections of midgut were performed and and prepared for bacterial culture,
afterwards picked colonies were extracted and a fragment of the 16rs RNA gene was and sequenced.
Results: We found a heterogeneous diversity bacterias isolated from Ae. Aegypti presented
prevalence of Staphylococcus 10 % and Pantonea 8 % but bacterias from Ae. Albopictus the
prevalence was Chryseobacterium 27 % and Comamonas 16%. Additional phylogenetic analysis of
genetic diversity will be presented.
Discussion/conclusion: Understanding the mosquito vector and microbiota will find microbial agents
that have the ability to confer resistance to infection by Dengue or Chikungunya.
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Not detect of a point mutation in the voltage-gated sodium cannel of Aedes albopictus (Skuse)
(Diptera: Culicidae) from Panama.
Anayansi Valderrama1 and Luis Fernando Chaves2
1- Department of medical entomology research - Gorgas Memorial Institute
2- Department of Vector Ecology and Environment, Institute of Tropical Medicine (NEKKEN),
Nagasaki University, 852-8523, Sakamoto 1-12-4, Nagasaki, Japan.
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The intervention with pyrethroid insecticides in Panamanians households is mainly by outdoor
residual spraying. Deltamethrin, lambda-cyhalothrin and cyfluthrin were tested in susceptibility assays
for Aedes aegypti and it was determined that eight strains not result resistance of insecticides
(Caceres et al. Xxx). The resistance mechanism assays in Panama is mainly focused on biochemical
technical but recently on target site mutations analysis has been implemented in a population of
Aedes albopictus. This study examined the loci, S989, I1011, L1014, V1016 and F1534 of voltage
gated sodium channel (VGSC) associated with knockdown resistance (kdr). We found no mutation
associated with kdr resistance, however we consider is information useful for a rational intervention of
vector control based on difference technical and assess appropriately integrated management of
insecticide resistance.
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Monitoring of insecticide resistance in Aedes aegypti populations in Argentina
Andrea Gómez-Bravo 1, Emilia Seccacini 2, Susana Licastro2, Eduardo Zerba 2, Marcelo Abril 1.
1Fundación Mundo Sano, Ciudad Autónoma de Buenos Aires, Buenos Aires, Argentina.
2Centro de Investigación de Plagas e Insecticidas – CITEDEF-CONICET. Villa Martelli, Buenos Aires,
Argentina.
Aedes aegypti is the principal vector of dengue, chikungunya and zika viruses that are currently
circulating simultaneously in different countries of Latin America and the Caribbean. One of the most
important aspects in the management of the diseases they cause is the control of its vectors, and
within this, chemical control. Due to the chemical pressure exerted by the use of insecticides, some
populations of Ae. aegypti have registered resistance to these products, reason why monitoring of
this phenomena is a crucial part of an effective entomological control.
With the aim of monitoring the appearance of resistance in natural populations of Ae. aegypti in
Argentina, Mundo Sano implemented a program in 2014 to evaluate the effect of the larvicide
temephos on the population of Ae. aegypti from two argentine cities that have reported cases of
dengue in the past and border with the neighboring countries of Bolivia and Paraguay.
The evaluation was performed through the use of bioassays following the methodology proposed by
the Latin American Network on Vector Control (RELCOV, by its acronym in Spanish) titled “Protocol
for the determination of susceptibility or resistance to insecticides of mosquitoes of the species Aedes
aegypti”.
The larvicide evaluated was the organophosphate temephos, active ingredient of the brand Abate ®
which is used for the public health control of immature stages of the mosquito in Argentina. The
biological material used in the assays were IIIrd and IVth stage larvae of Ae. aegypti from the two
cities, Clorinda (Formosa Province) and Tartagal (Salta Province), and the Rockefeller strain as the
susceptible reference strain. Concentrations of 12, 8 and 4 ppb (2014) and 12, 8, 4 and 2 ppb (2015)
were evaluated in triplicate alongside a control (ethanol), using a total of 60 larvae per concentration
and strain. The mortality was measured 24 hours post exposure. The effective concentrations
obtained with temephos for Ae. aegypti Clorinda and Ae. aegypti Tartagal were: LC50 = 22.382 ppb
and 13.923 ppb, respectively for the year 2014, and LC50 = 36.418 ppb and 7.907 ppb for the year
2015.
The evaluated strains presented susceptibility levels below that of the reference strain (Rochefeller);
therefore, it is important to continue periodic monitoring of the grade of susceptibility/resistance of
these populations to temephos given their importance as vectors of different arboviruses such as
dengue, chikungunya and zika.
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Genetically engineered mosquito for control of dengue vector - Aedes aegypti
McKemey1,2, Gorman2, Slade1,2
1 Oxitec do Brasil Tecnologia de Insetos Ltda., Techno Park, Campinas, Brasil.
2 Oxitec Ltd, Milton Park, Abingdon, UK.
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Dengue fever presents a global health concern, with disease incidence having grown 30 fold in the
last 50 years and recent estimate of up to 390 million infections annually. Control of Aedes aegypti,
the principle mosquito vector of the dengue virus, remains the primary approach in the prevention of
dengue. Oxitec have genetically engineered a strain of Aedes aegypti, known as OX513A that dies
without a dietary antidote. Sustained release of OX513A males leads to suppression of wild
population as progeny from mattings with wild females inherit the transgene and die prematurely due
to lack of antidote. To date over 100 million male OX513A mosquitoes have been released in a series
of 6 demonstration studies in Cayman, Brazil and Panama where local Ae aegypti population have
been suppressed by over 90%. OX513A mosquitoes offers a proven new environmental friendly
technology in the battle against dengue in addition to chikungunya and zika virus also transmitted by
Ae aegypti. OX513A is under review by several countries in the Latin American region and has
received regulatory approval for commercial release in Brazil.
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Aedes aegypti infestation surveillance using climatic data in Panama

Aedes aegypti is the main vector of dengue, the most important vector-borne viral disease globally,
which is a serious public health in Panama. The vector population control is critical to decrease the
probability of dengue transmission.
To develop a forecasting model to estimate the infestation levels of Aedes aegypti's House Index (AeHI) based on climatic conditions in the Districts of Panama and San Miguelito.
We used local climatic data (atmospheric pressure at ground level, maximum air temperature,
minimum air temperature, sunshine, thermal oscillation, relative humidity, wind speed at 10m, water
vapor pressure, precipitation, and number of days with precipitation); data from El Niño Southern
Oscillation, ENSO (Multivariate ENSO Index (MEI) as an indicator of ocean-atmosphere interactions
in the ENSO region 1 + 2); and entomological data (Ae-HI).
For the analysis of climatic data, we used Principal Components Analysis to extracted two climatic
indices which describe climatic variability in study area. We performed a time series analysis of the
climatic data, MEI, and Ae-HI followed by the development of a forecasting model for Ae-HI based on
the climatic indices (Autoregressive Conditional Heteroskedasticity - Generalized Autoregressive
Conditional Heteroskedasticity model (ARCH - GARCH (p,q)), assessing the reliability and accuracy
of the model. A p value ≤ 0.05 was considered statistically significant.
The two climatic indices extracted (BI1 and BI2), explained 69.2% of the total variance of the climatic
data series. BI1 and Ae-HI times series were not stationary in the mean and variance (p < 0.0001), but
exhibited a seasonal pattern (each 6 months). The peaks in the Ae-HI time series were associated
with negative values of BI1.
Significant correlations between BI1 and Ae-HI as well as between BI2 and Ae-HI were found at lags
from t0 – t2 and t0 – t1.
The model fit was appropriate; the time series of Ae-HI values (predicted by the model), conformed to
the time series of observed values of Ae-HI.
This study addresses the research priorities of the World Health Organization and the World
Meteorological Organization, and it is the first in Panama about climatic variability and Ae-HI.
Our model estimates Ae-HI values for the current month and the two next month’s, and is currently
being used by the Department of Vector Control of Health Ministry of Panama to improve the
surveillance and control of Ae. aegypti (use of the science for the development of public policies).
Funding of research: This research is funding by Gorgas Memorial Institute of Health Studies, through
the budget of the Panamanian Government.
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REMOTE SENSING AND COMMUNITY INVOLVEMENT: BEST WAY TO CONTROL DENGUE
Arturo Rebollón 1; Arlene Calvo 1,2; Octavio Smith 3; Benjamin Jacob 1
1. Department of Global Health, College of Public Health, University of South Florida. USA
2. Department of Community and Family Health, College of Public Health,
University of South Florida. USA
3. Centro del Agua del Trópico Húmedo para América Latina y el Caribe
(CATHALAC), Ciudad del Saber. Panamá
Introduction: The Health Ministry of Panama estimates that the incidence rate for dengue fever
(115/100,000; 2014) is higher than the Central American region (107/100,000). In Panama,
communities with water shortage present high infestation indices for dengue vectors, even during the
dry season. It is necessary to understand water clusters and prolific areas for mosquito breeding
caused by inadequate water storage methods to implement effective interventions. The expected
impact of the project is to empower communities with knowledge and relevant tools to control and
prevent vector transmitted diseases. This process has to be sustainable and reproducible in other
communities of Panama. Empowerment with knowledge will eventually lead community mobilization
and reduction of disease burden caused by dengue fever.
Objectives: The main goal is to obtain a deep understanding of the water situation in a pilot
community of Panama, where preliminary data indicates that access and management of the water
may result in mosquito related diseases.
The community will benefit from this pilot program with the inclussion of the neighbors in the
educational process.
Materials and methods: Our project will follow these processes: 1) Needs assessment using the
iRARE technique to better understand all water-related issues at the community level using formative
research; 2) Remote surveillance of highly prolific areas for mosquito breeding sites using satellite
espectral analysis and Geographic Information Systems (GIS) to identify probable epidemic sites; 3)
Capacity building of the community members using tailored evidence-based community mobilization
guidelines to promote sustainability of these interventions; 4) Comparative impact evaluation using
standard evidence-based guidelines.
Discussion: Our project is a work in progress that enhances collaboration among public health,
environmental and community organizations. The interdisciplinary approach that combines advanced
technologies, use of tailored educational materials and community mobilization ensures sustainability
of similar interventions.
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PHYLODYNAMICS OF DENGUE VIRUS IN MINAS GERAIS, SOUTHEAST BRAZIL
Karina Dutra 1, Betânia Drumond 2, Izabela Rezende 2, Maurício Nogueira 3, Débora Oliveira 1,
Carlos Eduardo Silva4, Jaqueline Ferreira 1, Luciana Santos 1
1Universidade Federal de São João Del Rei (UFSJ), Divinopolis, Minas Gerais, Brazil, 2Universidade
Federal de Juiz de Fora (UFJF), Juiz de Fora, Minas Gerais, Brazil, 3 Faculdade de Medicina de São
Jose do Rio Preto (FAMERP), São Jose do Rio Preto, São Paulo, Brazil, 4 Centro de Pesquisas
René Rachou (FIOCRUZ), Belo Horizonte, Minas Gerais, Brazil.
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The four Dengue virus types (DENV1-4) circulate in Brazil. Minas Gerais State (Southeast Brazil) has
been gone through recurrent and huge epidemics of dengue, since 1987. During 1987-2010, viral
surveillance showed the presence of DENV-1 to DENV-3, but only in 2011, DENV-4 was reported in
the state. In this work, 100 serum samples from patients with dengue, obtained in 2013 in
Divinopolis, Minas Gerais were analyzed. After RT-PCR, a total of 26 samples were DENV positive
and sequencing of the CprM sequences indicated that 12 samples were DENV-1 positive and 03
were DENV-4 positive. Phylogenetic and phylogeographic analyses based on the envelope
sequences were also performed. The data indicated that DENV-4 samples belonged to genotype II
and were closely related to strains from North region of the country as well from Venezuela and
Colombia. DENV-4 from Divinopolis shared the most recent common ancestor (MRCA) in 2008,
probably from the North region, indicating a silent circulation of this virus in this region, previously to
2011 when it was first detected in this state. Regarding DENV-1, samples were clustered within
genotype V and subdivided into two different lineages. The oldest lineage shared the MRCA in 2008
and it was probably introduced from Southeast and Northeast regions of Brazil. The youngest lineage
was probably introduced in Divinópolis in 2011, from Southeast region. DENV-4 has never been
detected before in this region and DENV-1 has not been detected for 10 years in this city. This
hyperendemicity character observed might be related to the severity of this outbreak in 2013. This
was the greatest dengue outbreak registered in Divinopolis with more than 6,015 cases and two
deaths. Additionally, despite the circulation of all serotypes in the Minas Gerais, DENV-1 has been be
very frequent or in some cases the most frequent type detected in recent years (after 2011). This
might be related to the co-circulation of different DENV-1 lineages without spatiotemporal association,
as also observed in other states in Southeast and Northeast regions of the country. Six amino acid
differences were observed between strains from Divinópolis clustered within different lineages what
might be related to the escape of host adaptive immunity, allowing the introduction, establishment
and co-circulation of both lineages. This could also be related with DENV-1 persistence through the
years in this region. Further studies are necessary to understand the dynamics and evolution of
DENV in order to predict if future vaccine candidates will be able to induce a neutralizing immune
response against this variety of DENV in Minas Gerais and Brazil.
Finnancial support: CNPq, FAPEMIG, CAPES, FAPESP
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Discovery of novel flaviviruses, bunyaviruses and rhabdoviruses in Mexican mosquitoes
Bradley J. Blitvich1, Jose A. Farfan-Ale2, Julian E. Garcia-Rejon2, Thomas Briese3, W. Ian
Lipkin3, and Maria A. Loroño-Pino2
1Iowa

State University, Ames, Iowa, USA; 2Universidad Autonoma de Yucatan, Merida, Yucatan,
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ABSTRACT: To increase our knowledge of the diversity of arthropod-borne viruses and mosquito
species in the Yucatan Peninsula of Mexico, extensive mosquito-based virus surveillance was
conducted in the states of Yucatan and Quintana Roo. A total of 283,893 mosquitoes from 32
species were collected over a two-year period. Mosquitoes were sorted into pools and assayed for
cytopathic virus by virus isolation in Vero cells. Twenty-two pools caused cytopathic effect. Nineteen
isolates were identified as Cache Valley virus (genus Orthobunyavirus, family Bunyaviridae), a
recognized cause of congenital defects and pregnancy loss in domestic ruminants. The three other
isolates were also identified as orthobunyaviruses (Kairi virus, South River virus and a novel
reassortant between Cache Valley and Potosi viruses). A subset of mosquito homogenates was
further tested by RT-PCR using primers specific for flaviviruses, orthobunyaviruses and
alphaviruses. A total of 7009 mosquitoes from 210 pools were analyzed and all were female Culex
quinquefasciatus. Flavivirus RNA was detected in 146 (70%) pools, and the overall flavivirus
minimum infection rate (expressed as the number of positive mosquito pools per 1,000 mosquitoes
tested) was 20.8. All PCR products were sequenced; 145 sequences corresponded to Culex
flavivirus (an insect-specific flavivirus) and the other to a novel flavivirus (designated T’Ho virus). The
entire genome of T’Ho virus was sequenced using a combination of unbiased high-throughput
sequencing, Sanger sequencing, 5’ RACE and 3’ RACE. The genome consists of 10,937 nt and has
greatest nucleotide sequence identity to Rocio virus (67%), Ilheus virus (65%) and St. Louis
encephalitis virus (64%), all of which are human pathogens that occur in South America. Although an
isolate of T’Ho virus was not obtained by virus isolation in cell culture or by suckling mouse brain
inoculation, experiments are underway to generate recombinant virus from PCR-derived genomic
material. The unbiased high-throughput sequencing experiments also resulted in the detection of
sequences corresponding to several other novel RNA viruses: two rhabdoviruses, three
bunyaviruses and several plant-like viruses. Some of these sequences are so distantly related to
their closest relative that not only do they represent novel species but they may also represent
prototypic viruses of novel genera.
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DENGUE VIRUS SUPPRESSES THE CYTOPATHIC EFFECT OF YELLOW FEVER VIRUS
C. A. M Carvalho; S. M. M. Casseb; E. V. P. Silva; P. F. C. Vasconcelos
Section for Arbovirology and Hemorrhagic Fevers, Evandro Chagas Institute, Ministry of Health,
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Several arbovirus species such as dengue (DENV) and yellow fever (YFV) viruses have overlapping
geographical distribution and vector/host range, allowing the occurrence of mixed infections in nature.
These infections may be acquired simultaneously (coinfection) or result from two single infections at
different time intervals (superinfection) and may have significant but unpredictable biological and
epidemiological consequences. The aim of this study was to investigate the effect of mixed infections
by the flaviviruses DENV (type 2) and YFV (17DD strain) on the replication of each virus in monkey
(Vero) and mosquito (C6/36) cell lineages, as representatives of the mammalian host and the
arthropod vector, respectively. Confluent monolayers of each cell lineage were infected with the
above viruses either singly, simultaneously or with a 2-h interval between single infections, and the
cytopathic effect (CPE) was assessed by crystal violet staining and toxicity assay performed at 96 h
post-infection. YFV promoted a stronger CPE when compared to DENV into singly-infected Vero
cells, but such effect was greatly suppressed in all mixed infections. In contrast, no CPE was
observed in C6/36 cells regardless of the infection scheme. Analyses by indirect immunofluorescence
and quantitative reverse-transcription polymerase chain reaction are underway to address replication
and titer for each virus under these conditions. The findings of this study shed light on the outcomes
of DENV-YFV interaction during mixed infections in the mammalian host and the arthropod vector,
providing an important insight into the influence of coinfections and superinfections on the
pathogenesis and possibly also on the prevalence of these arboviruses.
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Genetic characterization of chikungunya virus isolates from humans and mosquitoes in
Yucatan, México
Nohemi Cigarroa-Toledo 1, Rosa Cetina-Trejo 1, Lourdes Talavera Aguilar 1, Carlos M Baak-Baak 1,
G Reyes-Solís 1, Julián García-Rejón 1, Bradley J Blitvich 2, Carlos Machain-Williams1
1Universidad Autónoma de Yucatán, Mérida, Yucatán, México; 2Iowa State University, Ames, Iowa,
USA
Introduction. Chikungunya cases have been reported in several states of Mexico, including Yucatan
where there is currently active virus transmission. The SSY have officially reported 816 cases in
Yucatan, with these diagnoses made based on clinical presentations and laboratory findings
(serology or RT-PCR). Despite the occurrence of chikungunya virus (CHIKV) in Yucatan, none of the
virus strains circulating in this region have been isolated or sequenced. Objectives. The objectives of
this study are to isolate and sequence CHIKV from patients in the Yucatan, as well as mosquitoes
temporally and spatially associated with these patients, and to analyze the resulting sequences using
phylogenetic methods. Materials and Methods. Sera were collected in March to October 2015 from
130 suspected CHIKV patients during the febrile phase of the illness. All patients reside in Yucatan,
and none had recently traveled outside of the state. Mosquitoes were collected from August to
October 2015 from the homes of 12 patients residing in the city of Merida and rural surrounding
areas. Collections were made both inside and in the backyard of each house using backpackmounted aspirators. Mosquitoes were identified, pooled and homogenized. Mosquito homogenates
and sera were filtered and tested for the presence of CHIKV by virus isolation in C6/36 cells and RTPCR sequencing. Results. A total of 125 female Aedes aegypti were collected and sorted into 12
pools. CHIKV was isolated from one mosquito pool and from the sera of 14 (10.7%) patients. The E26K-E1 region of each isolate has been sequenced and is currently being analyzed using phylogenetic
methods. Discussion and Conclusion. CHIKV is spreading throughout the Western Hemisphere at
an alarming rate where it has been associated with an enormous number of human cases.
Information on the genetics and phylogeny of CHIKV is needed to increase our ability to detect,
monitor and control this emerging virus.
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ZIKA VIRUS IN BRAZIL: characterization of circulating virus and development of diagnostic
reagents
Camila Zanluca 1; Vanessa Melo 2; Ana Luiza1Mosimann; Igor Santos Glauco 3; Luz Kleber2 &
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Several factors have contributed to the emergence and re-emergence of medically important viruses.
The increase in the displacement of individuals in all areas of the globe, geographic expansion,
destruction of biodiversity and global warming are some examples. There are no vaccines or antiviral
drugs specific for the majority of these infections. The initial clinical symptoms of most arboviruses
(arthropod-borne) are common and can be confused with those of other infectious diseases that cocirculate in Brazil. Zika virus (ZIKV) belongs to the Flaviviridae family that includes other pathogenic
flaviviruses, including Dengue (DENV), Yellow fever (YFV) and West Nile (WNV). ZIKV is an
emerging virus transmitted by mosquitoes associated with sporadic human infections in Africa and
Asia, until 2007 when a Zika fever epidemic occurred in Yap Island and subsequently in French
Polynesia. From November 2014, cases of rash illness with low-grade fever, joint involvement and
conjunctivitis began to be reported in several regions of Brazil. Although all patients were from
dengue-endemic areas, diagnostic for DENV was negative. Infections with Chikungunya virus
(CHIKV) were also discarded. Sera samples from eight patients living in Rio Grande do Norte
(Northeast of Brazil) examined in our laboratory by RT-PCR assays resulted positive for ZIKV RNA,
and phylogenetic analysis demonstrated that ZIKV Brazilian strains grouped with Asian strains. The
growing number of ZIKV cases in Brazil is alarmingly especially due to the widespread occurrence
and high infestation rates of competent vectors for the transmission, associated with the lack of
immunity in the general population. Co-infections with DENV and ZIKV or ZIKV and CHIKV have
been reported and their consequences are still being evaluated. ZIKV infection was associated with
neurological and autoimmune complications in a context of concurrent circulation with DENV in
French Polynesia. DENV and ZIKV also circulates in Brazil and an increasing number of neurological
disorders, including Guillan-Barré syndrome is being associated with ZIKV infection. Studies are in
progress to unveil whether co-infection and subsequent infection by different arboviruses can affect
the course of the disease and the occurrence of severe cases. Currently we are investigating the
immunological status of ZIKV patients regarding to previous or concomitant infections with other
arboviruses like, DENV, CHIKV or YFV vaccination to correlate with disease severity. Additionally, we
are developing diagnostic reagents to set up serological assays (ELISA and point-of-care) for
detection of ZIKV infection in humans.
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Molecular Characterization of Two Significant Dengue Outbreaks in Costa Rica
Claudio Soto-Garita, 1; Teresita Tsomogyi 1,2; Amanda Vicente-Santos 1,3 and Eugenia
Corrales-Aguilar 1
1 Virology-CIET (Research Center for Tropical Diseases), Faculty of Microbiology, University of Costa
Rica, San José, Costa Rica
2 Molecular Diagnostics Unit, Hospital México, Caja Costarricense del Seguro Social, San José,
Costa Rica
3 Conservation Genetics, School of Biology, University of Costa Rica, San José, Costa Rica.
Abstract
Dengue virus (Flavivirus; Flaviviridae) is a re-emerging arthropod-borne virus with worldwide
circulation transmitted mainly by Aedes aegypti and Aedes albopictus mosquitoes. Since the first
detection of its main transmitting vector in 1992 and the invasion of DENV-1 in 1993, Costa Rica has
faced dengue outbreaks yearly. In 2007 and 2013 Costa Rica experienced two of the largest
outbreaks in terms of total and severe cases. In order to provide genetic information about the
etiologic agents producing these outbreaks we conducted phylogenetic analysis of viruses isolated
from human samples. A total of 23 sequences comprising DENV-1 and DENV-2 were characterized.
Phylogenetic analyses signaled that DENV-1 genotype V and DENV-2 American/Asian genotype
were circulating in those outbreaks. Both DENV-1 and DENV-2 clustered with strains from nearby
countries. This evidence suggests that strain flow from neighbor countries could have been playing
an important role in the dynamics of Costa Rican circulating strains.
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An Outbreak of Guaroa Virus in the Northern Peruvian Amazon around Iquitos
Crystyan Siles1, Stalin Vilcarromero1, Robert D. Hontz1, Carlos Alvarez2, Manuel Céspedes3,
Amy C. Morrison1,4, Carolina Guevara1, Julia S. Ampuero1
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Introduction: Arboviruses (arthropod-borne viruses) are a diverse group of viruses that survive in
nature by transmission from infected to susceptible hosts by mosquitoes, ticks, sandflies, or biting
midges. They are then transferred to humans or other vertebrates during insect biting. Most diseases
caused by arboviruses are zoonotic; that is, other than human vertebrate infections can occasionally
cause incidental human infections. In the Peruvian Amazon, non-dengue arboviruses have often
been reported, including Guaroa virus (GROV), as causes of acute undifferentiated fever illness
(AUFI).Anopheles spp.have been identified as vector of GROV. Objective: This report describes the
epidemiological and clinical features of an outbreak of laboratory-confirmed GROV in a clinic-based
surveillance study by the U.S. Naval Medical Research Unit No. 6 (NAMRU-6) in Iquitos, city with the
largest population inthe northern Peruvian Amazon. Materials and Methods: We selected urban and
rural health centers to carry out this surveillance study of several arboviruses in different
environmental niches in and around the city. Between April and June 2014, a total of 265 AUFI
participants were enrolled. In both the acute and convalescent phases were screened forevidence of
viral infection (RT-PCR, viral isolation, or ELISA IgM 4-fold increase between acute and convalescent
samples). Results:
Of these, 12/265 4.5%(CI 2.3%-7.7%) were positive for GROV, with 11 of those
12 (92%) confirmed by isolation, and the othercase confirmed by IgM seroconversion. 9/12(75%)
were admitted in the first day of illness. The main signs or symptoms associated with GROV infection
were chills, malaise,headache, myalgia, arthralgia, bone pain and retro-orbital pain; Interestingly,
rural environments outside Iquitos are also endemic for malaria and three of these subjects also had
Plasmodium vivax infections. The majority of patients with confirmed GROV infection were males
(7/12; 58.3%) with a mean age of 34.5 years (range = 14-65). Two of the 12 confirmed cases were
enrolled in urban health facilities but exposed in rural settings. All infections appeared to have
occurred in rural setting. Conclusion: This is the first time that we observed an outbreak in Iquitos
where we reported only isolated cases. In order to understand the epidemiology and the impact of
these emerging pathogens, it is important maintain the febrile surveillance in the Peruvian Amazon
Region where the arboviruses are present.
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RELATIONSHIP BETWEEN DENGUE AND SOCIOECONOMIC CONDITIONS IN ITABORAI,
BRAZIL

Introduction: Dengue is endemic in at least 112 tropical and subtropical countries, with an estimate
of 390 million annual cases. In the Americas, cyclic dengue epidemics are associated with
uncontrolled urbanization, the invasion and proliferation of Aedes vectors and serotypes introduction.
Association between dengue incidence and socioeconomic conditions are well established in Brazil.
Itaborai/RJ is a medium-sized city with contrasting socioeconomic conditions. Major alterations in the
city occurred after a massive influx of people during the installation of Brazil’s greatest industrial
complex, COMPERJ, including dengue transmission. Objective: The objective of this work is to
analyze the dengue pattern and its relationship with socioeconomic indicators in Itaborai during 2010
to 2012. Materials and Methods: We analyzed the pattern of accumulated dengue incidence in the
neighborhoods and districts of Itaborai. Socioeconomic indicators were built using principal
component analysis using the Census data from IBGE in order to analyze the spatial pattern of
dengue. These indicators and other socioeconomic variables were used in a generalized linear
model of the Gaussian family. Moran’s global tests were used to find spatial autocorrelation in
dengue incidence, the explanatory variables and the model residuals. Results: The analysis of the
districts showed an heterogeneous pattern of the accumulated incidence. The districts with higher
incidence were the ones with the higher population and classified as urban. The lower incidence was
found in rural and less populated districts. One indicator was built, accounting for household
surroundings (higher proportion of paving, sidewalks, sewage drain, but lower proportion of tree
coverage). The final model was comprised of the indicator and proportion of literate head of the
household. The first variable had a direct association, while the last one had an inverse association.
Dengue incidence, proportion of literate head of the household and the model residuals were not
spatially correlated, but the good household surroundings indicator was. Conclusion: These results
show that the socioeconomic conditions of the inhabitants are intimely linked to dengue transmission.
Dengue in Itaboraí is strongly linked to urban areas, which often shows better household
surroundings conditions, but low tree coverage, which may be related to vector biology and ecology.
The inverse relation with proportion of literate head of the household shows that investments in
quality education may serve as an empowerment tool for local people to control breeding sites inside
their own houses and neighborhoods. Public health authorities must direct efforts to urban planning
and education investments.
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INDIVIDUALS – SOROEPIDEMIOLOGICAL STUDY
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Introduction: Thus far, dengue fever continues to be a big challenge to public health system. 693
deaths caused by dengue fever were documented until august 2015, 60 of them on Ceará.
Symptoms occur primarily as fever, headache and myalgia, misleading the diagnosis to different
acute febrile syndromes. Also, 80% of the cases were asymptomatic, which can contribute to disease
transmission. This way, soroepidemiological inquiries are found essential as a guide for the
development of control measures and in the identification of sub-clinic cases. As such, the goal of
this research was to relate the participants’ answers of an epidemiological enquiry through the
question “Have you ever had dengue fever” with the results of IgG ELISA test. Materials and
methods: This current study was conducted on Pathogenic Bio-agents Research Laboratory on
Universidade de Fortaleza. The participants were recruited between august 2013 and april 2014,
through random sampling to estimate a 60% prevalence rate with a 10% relative error rate and
confidence interval of 95%. All participants that collaborated on this study have voluntarily signed an
Informed Consent form. The recruited participants answered the question “Have you ever had
dengue fever” and the answers were related to immunoenzymatic diagnosis test IgG ELISA: positive
and negative. IgG ELISA test was done through Virion/Serion® kit (SERION ELISA classic Dengue
IgG kit) according to manufacturer’s instruction. The research was approved by Universidade de
Fortaleza’s Ethic Comitee. Results: Out of 940 evaluated participants, 2 were excluded for not
answering the question; 721 individuals affirmed not ever having the disease and 217 affirmed yes.
On 640 participants was identified the presence of dengue antibody, 225 samples were negative and
75 were inconclusive. Out of 721 individuals that affirmed not ever having had dengue fever, the
presence of the antibody was identified on 480 (66.6%). On the 217 that affirmed yes for having the
disease, the presence of the antibody was identified on 158 (72.8%). Discussion/conclusion: In
1994 a study was conducted in Fortaleza stating a 44% rate of participants with serology reactive for
IgG ELISA to dengue fever, from which 41% presented asymptomatic infection (VASCONCELOS et
al., 1998), what suggests that participants that affirmed not having ever had the disease and
presented the antibody may have had dengue fever in a asymptomatic or oligosymptomatic form or
recall bias.
Support: CNPQ, CAPES, Funcap.
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Dengue virus (DENV) is a Flavivirus of great importance in public health, especially in tropical
regions that present favorable environment for mosquito vector development. This study presents a
molecular surveillance of dengue cases that occurred in São José do Rio Preto, São Paulo State,
Brazil, during nine epidemiological seasons (August 2005 to July 2014). Patients with typical
symptoms of dengue who were attended and treated in the public health system of the city, had
blood samples collected for DENV detection and serotype identification. A total of 1,774 samples
were positive by Multiplex-Nested-RT-PCR, perform for detection of 14 Flavivirus. They were
identified 511 (27.80%) DENV1, 202 (11.38%) DENV2, 494 (27.84%) DENV3 and 567 (32.96%)
DENV4. DENV serotypes circulation can be described as it follows: DENV1 was mainly detected
from 2009 to 2012; DENV2 was detected from 2008 to 2012; DENV3 was identified in 2006 but no
longer detected after 2007 and finally, DENV4 was detected 2012 onwards. Over these nine years
studied, the four dengue serotypes have been detected, representing a hyperendemicity scenario.
Phylogenetic reconstructions of 4 serotypes were conducts from 61 complete genome, detected in
this period: Twelve DENV1, nine DENV2, thirty-six DENV3 and tem DENV4. The genotypes
circulating in Sao Jose do Rio Preto were: DENV1 genotype V, DENV2 Asian/American genotype,
DENV3 genotype III and DENV4 genotype II. DENV1 strains are from two different lineages, with
specific amino acids for each lineage and two dates of introduction: 2008 up to 2014 (MRCA
estimated to 2006) and 2010 up to 2012 (MRCA estimated to have existed in 2008). Two subgroups
of DENV2 were founded, with specific amino acids changes for one: First group that include 2008
strains (MRCA dating probably in 2004) and other group with strains from 2006, 2011 up to 2014
(MRCA dating probably in 2006. DENV 3 and DENV4 showed one lineage each one and the
serotypes circulating are the same as described previously, on Brazil. The epidemic behavior of
DENV types in the region of São José do Rio Preto agrees with other data obtained from other
studies performed in Brazil, suggesting that the co-circulation of multiple serotypes resulted in
competition, and genetic diversity. The constant surveillance of DENV in endemic regions is
important to understand the mechanisms of introduction and extinction of strains and replacement of
serotypes, genotypes or lineages.
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ABSTRACT
Background: Dengue and chikungunya are major public health concern and the most important
arthropod-born viruses of humans worldwide. Limited research has been done to document the
general epidemiology of dengue and chikungunya virus infection in Tanzania
Objective: This study aimed at determining the prevalence and distribution of both dengue and
chikungunya in three sites of north-eastern Tanzania.
Methods: Cross sectional surveys were conducted whereby consenting participants presenting with
malaria-like symptoms, aged 2 – 70 years with a negative rapid diagnostic test of malaria were
enrolled in the study (n=1003). Plasma samples from these participants were used for Enzyme-linked
immunosorbent assay (ELISA) specific for dengue and chikungunya Immunoglobulin G and M (IgG
and IgM) to detect prior and recent - possibly acute infections respectively. Participants with probable
dengue and suspected chikungunya as defined by the World Health Organisation (WHO) criteria
were further screened by reverse transcription polymerase chain reaction (RT-PCR).
Principal findings: 30 (7.9%) participants met the criteria for probable dengue (dengue without
warning signs) definition, and none (0%) was confirmed to be acute cases. 191 (50.1%) participants
met the criteria for suspected chikungunya definition. Among these participants, 11 (5.7%) were
confirmed to be acute chikungunya cases by RT-PCR. Fever, headache and joint pain were
significantly associated with chikungunya infection (<0.001).
Conclusion: In particular, exposure to chikungunya was high in north-eastern Tanzania and varied
between the sites studied. Chikungunya is actively circulating in the population and therefore there is
need to incorporate arbovirus screening in routine diagnosis of febrile illnesses to avoid over
diagnosis of common infections with overlapping symptoms such as malaria. Continuous and
epidemiological surveillance and public awareness are important to keeping the infection rates down.
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COINFECTION DENGUE - LEPTOSPIROSIS IN QUINDIO, 2007-2013
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Leptospirosis is a bacterial infection present in both urban and rural areas where environmental
factors combined with lifestyles favor its development. Leptospirosis can often be confused with viral
diseases such as dengue fever, which has a significant impact on human health. Dengue is a viral
disease caused by the dengue virus, which in recent decades has increased the number of cases
worldwide. Environmental conditions and climate change favor the presence of both
events. Considering co-infection with these two infectious agents allows timely intervention for
diagnosis, which promotes proper treatment and decreased complications in the affected person.
To report some epidemiological and clinical cases of co-infection with Dengue and Leptospirosis
reported to SIVIGILA in Quindio, during the years 2007-2013.
An observational, descriptive, retrospective study was developed, in which cases of Dengue and
Leptospirosis were related to identify co-infection, from information reported to SIVIGILA in the
department of Quindio, during the years 2007-2013.
20,177 cases of febrile syndromes were reported during the years 2007-2013 in Quindio. Dengue
was the leading cause with 17,801 cases, while 421 cases of leptospirosis were found. Other events
corresponded to other causative agents, including hepatitis A and malaria by P. vivax as some of the
most significant.
Leptospirosis-Dengue coinfection was observed in 168 people. From a demographic point of view,
the most affected gender was men, and the most vulnerable age group was between 15 and 45
years old.
With respect to the health insurance system, most belonged to the contributory and subsidized
regimes. The most affected municipalities by co-infection were in order, Armenia and Calarcá in
urban areas.
The signs and symptoms most frequently reported were fever, myalgia and abdominal pain.
The study demonstrated the existence of co-infection with Dengue and Leptospirosis in patients with
febrile syndromes in Quindio in 2007-2013.
Both events share ecological niche and symptomatology, which has led to their consideration as part
of the called icterohemorrhagic fever. This indicates the necessity of its early detection in order to
provide timely management and decrease complications.
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Abstract
Introduction The reduced rates of Aedes aegypti (Linnaeus, 1762) (Diptera: Culicidae ) infestation ,
is a priority task of vector control programs in Santiago de Cuba city and throughout Cuba country.
The province has not been free in recent decades of local transmission of dengue, which has been
conducted mainly intensive control with pyrethroid pesticides, but deltamethrin has never been used.
Objective This study aimed to know the status of susceptibility as an alternative insecticide
deltamethrin and determine the impact of two strategies added to the program of Ae. aegypti
mosquito control in Santiago de Cuba city . Material and Methods First the state of resistance and /
or susceptibility to the deltamethrin insecticide of Ae. aegypt strain from Santiago de Cuba was
determined. Subsequently the effectiveness of curtains impregnated with deltamethrin (ITC) and the
perifocal and resting places treatment (IRT) with K-Othrine 250 WG was assessed through pupal
indexes. The containers of most pupal production and more involved in Ae aegypti infestation were
identified. Each control alternative, with impregnated curtains, perifocal treatment and resting sites
added to the control program was considered as a study branch . Results The Aedes aegypti strain
tested behaved as susceptible to the Rockefeller strain with 100% mortality at 24 hours. In assessing
the effectiveness of the ITC and the IRT in resting places with K-Othrine 250 WG, the IRT branch
was most effective with a reduction of pupal infestation by 87% with p = 0.89. Followed by Aedes
aegypti Control Program study branch with 71% (p = 0.09) and ITC study branch 14.3% (p = 0.48)
respectively. The container of greater pupal production was low tanks, which together with the
useful and not useful artificial containers are the most involved in the Ae. Aegypti infestation.
Conclusion The IRT added to the routine activities of the program is an effective option considering
entomological indicators, while the ITC is not a control method to be use in Santiago de Cuba.
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Introduction. Dengue is an acute febrile disease caused by infection with one of the four dengue
virus serotypes (DENV-1, 2, 3 and 4) that is transmitted to humans by the mosquito Aedes aegypti.
DENV-3, genotype III, was introduced to America from Nicaragua in 1994, then it was widely spread
to Central and South America and it is considered the most virulent of the four genotypes of DENV-3.
Peru is an endemic country where all four serotypes have been circulating since 2000, causing
several outbreaks with fatal cases.
Objective. To establish genotype and lineage of dengue virus serotype 3 isolated from patients of
different geographic areas in Peru.
Materials and methods. DENV-3 viruses were isolated in C6/36 HT cell line, from blood samples of
patients who acquired dengue during different outbreaks in Peru (2008-2010). The viral RNA was
extracted and the serotype was determined by multiplex RT-PCR, then the genotype was determined
through sequencing of the complete genome by Sanger method. The phylogenetic tree was inferred
by using Neighbor-Joining method with 1000 bootstrap replications in MEGA version 5.
Results and discussion. The DENV-3 genomes analyzed belonged to genotype III with two
lineages. Lineage I was detected in isolates from Piura and Ucayali (North of Peru), while Lineage II
was found in isolates from Madre de Dios (Southeast of Peru). When the sequences were compared
with sequences reported in Genbank, Lineage I clustered with sequences reported in Ecuador and
Venezuela. Regarding the lineage II, it clustered with sequences reported in Brazil.
The presence in Peru of two lineages with different geographical origin shows an active circulation of
DENV-3 that is related to outbreaks of dengue with patients with different clinical presentation,
morbidity and mortality rates.
Conclusion. The isolates of DENV-3 obtained in Peru during 2008 - 2010 correspond to two
lineages of the genotype III from different geographical areas of South America.
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Epidemiology of dengue. Loreto 2015
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Dengue is the most important arbovirus with greatest impact on public health. The World Health
Organization (WHO) estimates that 40% of the world population is at risk of developing the disease.
In Peru all four serotypes of dengue have circulated, Loreto having reported the most cases; it
presented its last major outbreak in 2011. The aim of this study is to describe the epidemiological
characteristics of dengue cases in the region of Loreto in 2015. Probable and confirmed dengue
cases were obtained from the database of the epidemiological reporting program, and Netlab of the
Peruvian National Institute of Health. 2165 probable cases of dengue were reported, of which 1097
(50.6%) cases were women, and 1068 (49.4%) were men with a mean age of 28.2 years old, 1195
were classified as confirmed cases (314 through laboratory and 955 cases through epidemiological
link) and 970 cases as probable. Of the confirmed cases, 88.5% (1058 cases) were reported from
epidemiological week 1 to 20. 764 clinical cases of dengue were reported without warning signs, 419
cases with warning signs and 12 cases were severe dengue, of which 1 deceased case was
reported. 657 cases were from urban areas and 306 cases from the peri-urban area, 128 cases of
rural areas and 104 were not defined. The provinces that reported 97% of cases were Maynas
(Punchana, Belen and Iquitos) and Alto Amazonas (Yurimaguas). The circulating serotypes were
predominantly serotype 2 (238 cases) and serotype 3 (3 cases) defined by RT-PCR and viral
isolation. Loreto is an endemic area for dengue, which has seasonal cases that coincide with periods
of rain and flood, has reported circulation of all four serotypes of dengue, but so far serotype 2 is the
predominant, serotype 3 occurs sporadically, probably from the border areas. While it is true that
cases of dengue are urban and peri-urban, we are seeing ruralization cases of dengue. It is
necessary to develop research, repower the surveillance and monitor both the human and vector
components, in order to control dengue in the Department of Loreto.

139

www.pandenguenet.org

Funding of research: The abstract hasn’t been funded. The content of the summary is the opinion of
the authors, and do not necessarily reflect the position of their institutions.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R26. Epidemiology Session.
Dengue, Chikungunya and Zika viruses circulation in Sucre - Colombia
Erwin Camacho 1,2, Margaret Paternina-Gómez 1, Sindy Cabarca 1, Jorge Osorio 2, Pedro
Blanco 1.
1Investigaciones Biomédicas, Universidad de Sucre, Sincelejo, Colombia. 2University of Wisconsin,
Madison, WI, USA.
There is a big concern with the emergence of arboviral agents in the Americas due to the
epidemiological impact that these pathogens could cause in this nearly susceptible population.
Dengue virus (DENV) have a relatively long history of circulation in the Americas but the constant
serotype replacement and emergence of unreported genotypes in the zone, make this virus a real
threat to public health. During late 2013, the first autochthonous cases of Chikungunya virus (CHIKV)
infections in the Americas were reported and from then, the virus quickly spread causing outbreaks
all over this region. The outbreaks caused by CHIKV peaked in 2014 but then the introduction of Zika
virus (ZIKV) to the region during the second semester of 2015 changed the whole epidemiological
context in the continent. The department of Sucre and specifically Sincelejo, the capital city, was one
of the most affected zones in Colombia with the circulation of all these three viruses. In this study we
report data on virology surveillance during 2014-2015 that demonstrate the circulation of DENV,
CHIKV and ZIKV showing subsequent replacements in terms of number of cases. Serum samples
and clinical information were collected from febrile participants, during acute phase and simultaneous
molecular detection of DENV/CHIKV/ZIKV was performed by RT-PCR with specific primers (C/PrMnsP1-E respectively). Positive samples were passed in C6/36 cells to obtain viral isolates and
supernatants were used to amplify and sequence Envelope genes for further phylogenetic analysis
(Bayesian inferences). Serotypes DENV1, DENV2 and DENV3 were detected corresponding to
native genotypes in the Americas, while CHIKV and ZIKV detected viruses were related to Asian
linages. The circulation of all three viruses in a relatively narrow region suggest an interaction
between these viral agents that requires further studies.
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Susceptibility of Neotropical Primary Bat Cell Lines to Dengue Infection
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Dengue Virus is the most widespread arboviral disease that affects humans worldwide. Bats have
been identified as carriers of emerging viral zoonoses and proposed as possible Dengue reservoirs,
since viral RNA/NS1 and/or antiviral antibodies have been detected. Yet, Dengue experimental
inoculation of Artibeus bat species failed to show dengue replication. Also, a putative organ for virus
replication in bats is still not identified. Therefore for testing in vitro susceptibility of bat cells for
dengue infection, we established primary bat embryonic cells from diverse organs of three different
bat species (Artibeus jamaicensis, Molossus sinaloae, and Desmodus rotundus). We observe a
serotype-, organ-, and bat species- specific dengue susceptibility of infection, though virus replication
in all cases seems limited. Only Molossus-derived fibroblasts, kidney, and liver cells sustained poor
dengue serotype 1 and 4 replication. Dengue does not replicate efficiently in cell lines derived from
the other bat species. Therefore, Artibeus and Desmodus bats may unlikely serve as dengue
reservoirs. Nevertheless, to elucidate if Molossus bats play a role in dengue replication, ecological or
in vivo experiments must be performed, however with an appropriate dengue serotype.
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Dengue is considered the most important arthropod-borne viral disease that affects humans. Dengue
virus (DENV) is maintained in nature by cyclic replication in vertebrate hosts and mosquitoes, with
the Aedes aegypti as the main vector. The complete sequencing DENV-3 from Ae. aegypti naturally
infected in Brazil and from human cases demonstrated similarities of 99% and Genotype III
characterization. However, the analysis of the 3´Untranslated Region (UTR) of the viral genome
showed a deletion of 8 nucleotides (nts) within an 11 nts insertion characteristic of DENV-3 isolated
in Brazil. We evaluated whether the distinct DENV-3 variants showed differences on the virus-vector
interaction by determining the vector competence of two Ae. aegypti populations. The strain
BR74886#5 (with the 11nts insert in the 3'UTR) and BR73356#5 (with an 8 nts deletion), maintained
its characteristics in the 3'UTR after five passages in cell culture. The infection strategy used 2,925
Ae. aegypti females: 2,340 F1 generation from field population and 585 mosquitoes control. The
populations experimentally infected proved to be competent in transmitting the two DENV-3
variants. However, viral dissemination in the mosquitoes bodies was heterogeneous, suggesting
advantages for the strain with 11 nts in the 3'UTR, as it disseminated more rapidly. The 3' UTR
analysis from the DENV-3 strains detected in the heads after in-vivo replication for 14 days, did not
identify changes in the 3’ UTR of each strain.
Different viral titers were observed in the saliva of Ae.aegypti females suggesting that even though
both variants are transmissible, the variant presenting the 11nts is more efficiently transmitted. The
results indicate that different viral strains, genetic variants or mutations that occur in the same
genotype may impact on the vector competence of mosquitoes, which can directly affect the
epidemic potential of a particular virus strain.
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First documented cases of ZIKA virus infection in Ceará, Brazil
ARAÚJO, F. M.C.1,3 ; PERDIGÃO, A.C.B.1,2; LIMA, S.T.S1,3 ; MELLO, L.M.S1,3 .; RAMALHO,
I.L.C.1,2, 3; GARCIA, M. H. O.3 ; LEMOS, D. R. Q.3 ; LIMA, A. A. B3,4
1 Central Public Health Laboratory of Ceara, Fortaleza, Ceara, Brazil
2 Northeast Biotechnology Network, State University of Ceara, Fortaleza, Ceara, Brazil
3 State Health Secretariat of Ceara, Fortaleza, Ceara, Brazil
4 Sao Jose Hospital, Fortaleza, Ceara, Brazil
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Introduction: Zika virus is an arbovirus of the genus Flavivirus, family Flaviviridae, which was first
isolated in 1947. Zika virus is believed to be transmitted to humans by the bite of infected mosquitoes
of Aedes genus. Until April 2007, no transmission of Zika virus had been reported outside of Africa
and Asia, when an outbreak was reported on Yap Island/ Micronesia. After that the virus spread
throughout French Polynesia, New Caledonia, Easter Island. In February 2015, seven months after
the FIFA World Cup 2014TM Brazil, Ministry of Health began to monitor the registration of cases of
indefinite rash syndrome in the states of northeastern Brazil, the first case was detected on Abril.
Ceará is a dengue endemic region in northeastern Brazil, that has experienced an outbreak of
measles from december 2013 until June, 2015. Since April 2015, the State is experiencing an
outbreak of illness characterized by maculopapular rash, itching and mild fever, hyperemia
conjuntival, pain and swelling in the wrists and ankles.
Objectives: To describe the first cases of infection by Zika virus in the state of Ceará.
Material and methods: A sentinel unit located in São José Hospital, reference for infectious
diseases, collected samples for viral testing of patients with these characteristics and sent them to
Lacen-Ce. Forty samples were tested for measles IgM using a Siemens ELISA kit; they were tested
by real time RT-PCR, developed by CDC, for dengue and Zika, in the Evandro Chagas Institute, the
reference arboviruses laboratory. A Focus ELISA kit for detection of AgNS1 was also used for
dengue diagnosis.
Results/Discussion: All samples were negative for measles IgM; 14 were positive, one inconclusive
and 25 negative for Zika virus; 9 samples were detectable for dengue virus by PCR and one by
ELISA/AgNS1. Patients with Zika infection were mostly from Fortaleza, the state capital, but there
were two other cities with Zika cases: Pentecoste and Santana do Acaraú. The symptoms presented
were similar for Zika and Dengue infection: fever, rash, arthralgia, retro-ocular pain and itching were
the prevalent symptoms. The patient's mean age was 38.5 years, with the youngest 19 and the
oldest 62 years.
Similar cases have continued to take place in Fortaleza and other cities. To get an idea of the spread
of the disease, samples from patients with similar symptoms, residents in other municipalities, should
be collected and tested for both flaviviruses that are circulating in the state of Ceará.
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MURINE MODEL FOR DENGUE VIRUS 3: MORPHOLOGICAL AND MOLECULAR STUDIES
G.C Caldas 1; M.A Nunes 1; F.C Jácome 1; A.C Rasinhas 1; O.M Barth ¹; D.F Barreto-Vieira ¹
1.Laboratório de Morfologia e Morfogênese Viral, Instituto Oswaldo Cruz, Fiocruz, Rio de Janeiro,
RJ, Brazil
Dengue fever (DF) is an acute infectious disease caused by dengue virus (DENV), the most
medically important arthropod-borne virus worldwide and a major public health challenge. Dengue
(DEN) has a spectrum of clinical signs and symptoms, ranging from asymptomatic infection to severe
and lethal manifestations. The four DENV serotypes (DENV-1, -2, -3, -4) may cause dengue
hemorrhagic fever/dengue shock syndrome (DHF/DSS) in humans, with an estimated 100 million
new cases of DF and over 250,000 cases of DHF/DSS per year worldwide. In this context, the
development of animal models for studies of infection and disease caused by DENV is of most
importance for many areas of research in DEN, including pathogenesis, immunity, drug and vaccines
development. However, the establishment of animal models for studies of DENV infections has been
a challenge since the circulating epidemic virus does not naturally infect non- human species.
Previous studies demonstrated that BALB / c immunocompetent adult mice when infected
experimentally with DENV -1 or -2 non-neuroadapted by the intraperitoneal (ip) or intravenously (iv)
present infection. Clinical signs such as tremor, diarrhea and increased body temperature, as well as
tissue alterations similar to those observed in human cases of infection by DENV were observed. In
this study, we infected BALB/c mice with non-neuroadapted DENV-3 for susceptibility, molecular and
morphological analysis. Groups of 2 months old male BALB/c mice were infected with DENV-3 by the
ip or iv route. 72 hour post-infection, euthanasia was performed. Brain, heart, kidney, lung, spleen
and liver were harvested. Part of the tissue was fixated and processed by transmission electronic
microscope techniques for morphological analysis and part was macerated with L-15 medium for
RNA extraction and viral detection and quantitation using real time RT-PCR assay. Our preliminary
results, with lung tissue, demonstrated swollen intralveolar septa, vascular congestion, signs of
necrosis, focus of hemorrhagy, oedema, infiltrate in the peribronchiolar space, presence of platelets,
mononuclear and polymorphonuclear cells inside blood vessels and intralveolar septa. Presence of
phyllopodia in endothelial cells, platelets and polymorphonuclear cells could be also observed. The
viral genome was detected in brain, lung, liver and spleen tissues, and a suggestive title of viral
replication was observed in spleen tissue. These results demonstrated the susceptibility of BALB/c
mice to the DENV-3. Moreover, we observed, in the lung, morphological alterations similar to the
ones reported in human cases of DEN infection.
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Frequency and distribution of Aedes aegypti (Diptera: Culicidae) in non-residential premises
of an endemic municipality of Brazil
Gerusa Gibson, 4 Aline Nobre; 2 Célio Pinel; 5 Raul Rafael, 5 Carlos Jordão, 3 Paulo
Sabroza, 3 Luciano Toledo, 1, 2 Nildimar Honorio
1 Laboratório de Transmissores de Hematozoários, Instituto Oswaldo Cruz, Fundação Oswaldo Cruz
(LATHEMA/FIOCRUZ), 2 Núcleo Operacional Sentinela de Mosquitos Vetores, Fundação Oswaldo
Cruz (NOSMOVE/FIOCRUZ), 3 Escola Nacional de Saúde Pública Sergio Arouca, Fundação
Oswaldo Cruz (ENSP/ FIOCRUZ), 4 Programa de Computação Científica, Fundação Oswaldo Cruz
(PROCC/FIOCRUZ), 5 Secretaria Municipal de Saúde de Guapimirim (SEMSA), Rio de Janeiro- RJ,
Brasil
Introduction: The role of non-residential premises for maintenance and proliferation of Aedes
aegypti in urban areas where dengue transmission exists has been fully discussed. Currently,
entomological surveys for the presence of Ae. aegypti often focus on residential premises. However,
non-residential premises such as cemeteries, vacant lots, recycling centers, scrap metal, tire repair
services and others are considered potential key-sites for monitoring populations of Ae. aegypti.
These locations exhibit a high density of people and favorable conditions that allow existence of
mosquitoes at these sites. Without adequate surveillance, such non-residential premises may contain
large populations of Ae. aegypti and may contribute to the spread of mosquito-borne diseases within
the surrounding premises. Objective: The present study aimed to describe the frequency and
distribution of adult mosquitoes collected in non-residential premises in order to discuss the
relevance of these sites for the maintenance and proliferation of Ae. aegypti, and subsequent
transmission of dengue and chikungunya virus. Method: A descriptive study was conducted weekly
in the period from April to October 2014 in the urban area of the municipality of Guapimirim, Rio de
Janeiro State. The identification and mapping of non-residential premises has been undertaken, as
well as an entomological survey to collect adult mosquitoes in these sites by using battery-powered
aspirators. In the laboratory, the specimens were sorted according to sex and species, and identified
using taxonomic key by Consoli and Lourenco-de-Oliveira (1994). Results: A total of 46 nonresidential premises located in the urban area of the municipality of Guapimirim were identified,
mapped and inspected. The most common non-residential premises were mechanical workshops (9),
scrap metal (6), and tire repair services (5). During the study, a total of 2,928 adult mosquitoes were
collected by aspiration, of which 2,619 (89.4%) were identified as Cx. quinquefasciatus, 159 (5.4%)
as Ae. aegypti and 150 (5.1%) as Ae. albopictus. The sex ratio for Ae. aegypti was approximately 1:1
with 50.3% of females, while for Ae. albopictus, the female proportion was higher
(70.7%). Conclusions: Our findings underscore the importance of non-residential premises for the
maintenance and proliferation of females and males of Ae. aegypti and Ae. albopictus, vectors of
several globally important arboviruses, including dengue and chikungunya virus. Continuous or
frequent monitoring can pinpoint non-residential premises that need more detailed intervention and
thus reinforce epidemiological and entomological surveillance in local areas.
Funding of research: Fundação de Amparo à Pesquisa do Estado do Rio de Janeiro- FAPERJ and
Conselho Nacional de Desenvolvimento Científico e Tecnológico (CNPq).
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BIOLOGICAL EFFECTIVENESS OF RESIDUAL
(PIRIMIPHOS-METHYL 300g/L) ON Aedes aegypti.

SPRAYING

WITH

ACTELLIC®

300CS

Hussein Sánchez-Arroyo.
Entomología y Acarología, Fitosanidad. Colegio de Postgraduados,.Texcoco, State of Mexico,
Mexico
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Abstract.- Aedes aegypti is the most important vector in Mexico due to the evolution of transmission
of Dengue and Chikungunya outbreaks in the past two years. Pyretroid resistance have been
identified in some countries, and organophosphates could be a good alternative for resistance
management. The objective of the study was to evaluate the biological effectiveness of residual
spraying of Actellic® 300 CS (pirimiphos-methyl 300g/ L) against Aedes aegypti in sprayed surfaces.
To assess the efficacy of Actellic® 300 CS, four different surfaces (wood, tile, mud and cement) were
sprayed at the rate of 1 g a.i./m2, with the X-Pert sprayer at 55 psi, using the 8002 tip. 24 h after
spraying the surfaces, 15 female mosquitoes, 3-5 days old, were transferred to 12 cm glass cones
and exposed to each treated surface during 30 minutes. Mortality was assessed 24 h post-treatment.
Each treatment was replicated 4 times. To assess the persistence of this formulation, the mosquitoes
were exposed every 15 days during six months following the same procedure.
The acute mortality was 100 % for wood, cement and tile. The acute mortality for mud was 98.3 %.
The persistence was 180 days for wood and tile (mortality higher than 75 %) and 135 and 120 days
for cement and mud, respectively.
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EVALUATION OF ACUGARD® TABLET AND GRANULAR FORMULATIONS AGAINST Aedes
aegypti
Sánchez-Arroyo Hussein.
Entomología y Acarología, Fitosanidad. Colegio de Postgraduados,.Texcoco, State of Mexico,
Mexico
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Abstract.- Aedes aegypti is the most important vector in Mexico due to the evolution of transmission
of Dengue and Chikungunya outbreaks in the past two years. The objective of the study was to
evaluate the biological efficacy of tablet and granular formulations of Acugard® against Aedes aegypti
in water storage containers refilled 50% weekely.
Two formulations of Acugard®, granules and tablets, both containing 2% of diflubenzuron were
subjected to 4 month tests. The dosages considered were 0.1 and 0.05 ppm of each formulation,
each replicated 4 times, and 4 controls for each formulation. The study was carried out in the Urban
Entomology Laboratory in Montecillo, State of México, México. 24 plastic containers were filled with
water (50 L) and were allowed to sit for 24h before treatments were applied. 50 % of the water of
each container was removed and refilled weekely. A cage (1 lt capacity) was put inside each
container and allowed to float freely. Before adding each cohort of larvae, 0.2 g of larval food (Rat
Chow pellets) was added to each cage.
To assess the efficacy of low and high rate of both tablet and granular Acugard ®, 25 2nd instar larvae
were added weekely to each treatment and controls. Larval survival was assessed 5 days post
addition of each larvae cohort, the pupae were transferred to a small cages and allow them to
emerge. The adults were kept in the cages for 10 days after emergence. The treatments were
challenged with new cohorts weekely. Each treatment and control were replicated 4 times and the
container placement was configured in a block design to measure to possible positional effects. The
inhibition of emergence (IE) was calculated for each cohort.
The larval mortality post-treatment was high ranging from 85 to 100 % for the first 85 days. Both
formulations produced almost 100 % (IE) for 113 days. At 120 days post-treatment the 0.05 mg/L of
granules yielded only 73 % IE, while this same dosage of tablets yielded IE 96 %. In conclusion,
both formulations have the same level of efficacy and the dosage of 0.1 mg/L can control larvae of
Aedes aegypti for 4 months.
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Seroconversion to dengue and chikungunya in adults in St. Kitts.
Deza-Cruz, Iñaki1,2; Mill, Aileen2; Vandenplas, Michel1; Rushton, Stephen2 Kelly, Patrick1.
1 Ross University School of Veterinary Medicine, Basseterre, Saint Kitts and Nevis.
2 Newcastle University, School of Biology, Newcastle, United Kingdom
Introduction: Ross University School of Veterinary Medicine (RUSVM) is located on St. Kitts and
Nevis, a popular tourist destination in the Lesser Antilles in the Caribbean. Dengue and chikungunya
are endemic on St Kitts and students attending RUSVM for their 2 ½ years of study principally come
from areas where these diseases are not present or occur only sporadically. Most students are then
immunologically naïve to dengue and chikungunya viruses and studying the rates of exposure of the
students to the viruses and the risk factors involved would provide valuable epidemiological data for
students and tourists visiting areas where dengue and chikungunya are endemic.
Objective of the study: The aim of the prospective study was to determine the time until exposure
and the risk factors for infections with dengue and/or chikungunya viruses in naïve adults visiting an
endemic area.
Materials and methods: Student volunteers attending RUSVM at one of the three intakes between
September 2014 and May 2015 were recruited for the study. Whole blood was collected from
consenting volunteers when they enrolled in the study and every 4 months subsequently. Plasma
was separated and tested with a DENV IgM and IgG antibody capture ELISA developed at the
Centers for Disease Control and Anti-Chikungunya Virus ELISA IgM test and Anti-Chikungunya Virus
ELISA IgG test – (Euroimmun, Lübeck, Germany) according to the manufacturer’s instructions.
Plaque reduction neutralization (PRNT) following standard methods was also performed to confirm
the dengue serology results.
Results and conclusion: A total of 161 of the 218 volunteers were sampled within 4 weeks of arrival
to the island with 76 (47%) already showing IgG antibodies to dengue virus at titers of 2 or higher. Of
these, 27 reported they had not previously visited any dengue endemic areas which would indicate
that seroconversion may have occurred very shortly after arrival on St Kitts. In the subsequent testing
of the students we found 21 (10%) seroconverted against dengue virus with an average time to
seroconversion of 24 weeks. The rate of seroconversion between sampling periods was 1.35 per 10
individuals. None of the seropositive students reported classical signs of dengue.
The confirmatory PRNT results for dengue are pending.
One student (1%) seroconverted against chikungunya within 2 weeks of arrival while another 4 (2%)
seroconverted subsequently with an average time to seroconversion of 25 weeks. None of the
volunteers that seroconverted reported any classical signs of chikungunya.
Internal grant by Ross
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Repellent Effect of Mentha suaveolens against Aedes on human skin
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Aedes aegypti is the main transmitting agent of infections caused by the dengue, chikungunya and
zika viruses, affecting populations of tropical and subtropical areas in the Americas and the world.
Due to the lack of vaccines or specific treatment against these viruses, vector control represents a
prevention mechanism against the diseases they cause. Recently, the scarceness of commercial
repellents in Venezuela has increased. This study aimed to evaluate the repellent activity of the
extract of Mentha suaveolens (mastranto) against Aedes aegypti on human skin. The major
metabolites of this plant were determined by paper chromatography. The research was framed in an
experimental design, which was the development of a repellent prepared with an aqueous extract of
Mentha suaveolens (20% and 40%) using as solvent a cream of crystallized glycerin for better
absorption to the skin. One hundred volunteers participated in the study, 60% female and 40% male.
The average age of participants was 29,59 ± 11,63. Each volunteer placed their right hand up to the
forearm without repellent into the trap containing the mosquitoes of the Aedes aegypti species and
the number of vectors perched accounted for 2 minutes. Immediately, the testing repellent was
applied evenly on the forearm and allowed to dry, then introduced again for 2 minutes to count the
mosquitoes perched. As a control, the same amount of commercial brand OFF repellent based on N,
N-Diethyl-meta-toluamide (DEET) was applied on the left forearm and proceeded to count equally the
vectors. The percentage of protection was calculated as follows P = [1- (T / C)] * 100; where "T"
corresponded to the number of mosquitoes that landed or stinging test on the forearm (right) after
applying the repellent and "C" was equal to the number of mosquitoes that landed on the forearm or
bitten without repellent. The results showed that the effectiveness as repellent of the lower
concentration (20%) of Mentha suaveolens was 53% and higher concentration (40%) efficiency was
69%. To compare with other extracts of plants with known repellent properties, Lippia alba (Poleo)
and Cymbopogum citratus (Citronella) were tested at a concentration of 40% on 10 patients each,
resulting in a repellent efficiency of 53% and 51%, respectively, thus demonstrating greater repellent
activity in the aqueous extract of Mentha suaveolens (mastranto) as an environmentally friendly
alternative, low cost and accessible to the population to prevent the consequences of the bite of the
Aedes aegypti mosquito.
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Changes on Sialic Acid in macrophages infected by Dengue Virus
Isabel Cruz-Zazueta1, Carlos Solórzano-Mata2, José Luis Montiel-Hernández1, Judith GonzálezChristen1.
Facultad de Farmacia, UAEM, Cuernavaca, Morelos, México. Facultad de Odontología, UABJO,
Oaxaca, México.
Introduction The importance of glycosylation for the function of dengue proteins (protein E, NS-1, NS4) has been shown, while other groups have focused to study its role in recognition and binding of
the virus to different cells. Particularly it has been shown that virus emerging from insect cells are
able to infect cells via DC-SIGN receptor, whereas viruses emerging from dendritic cells lose this
ability and now require L-SIGN, which can be correlated with a change in carbohydrate composition
of virus. On the other hand, it has been stablished that recognition and activation of immune cells
depend on a particular glycosylation profile. Recently it has been studied that the TLR-4 activation
requires desialylation to induce the production of Il-1b. However, there are no studies analyzing the
change in the glycosylation profile on mammalian cells infected by dengue. Objective The aim of this
work is to study possible changes in the content of sialic acid in infected cells by dengue virus.
Materials and Methods THP-1 cells differentiated by 10 nM PMA were infected by Dengue Virus-2

150

www.pandenguenet.org

were analyzed by microscopy or lysate for lectin blot, using Sambucus Nigra Agglutinin as system to
detect sialic acid. Results By microscopy we observed an increase of 50% cells positive for SNA in
cells infected by Dengue virus or LPS, compared to cells without treatment. The analysis of LectinBlot shown that bands at 80, 55, 45 and 35 kDa increased their binding to SNA, by the contrary
bands at 130,110,100 and 25 kDa showed a lesser intensity in cells infected by dengue, compared to
uninfected cells. We also compared the lectin-binding profile with cells treated with LPS, to exclude
that it is not only an inflammatory response. We observed similarities in the bands corresponding to
80 and 25 kDa. Bands corresponding to 45 and 35 kDa were more visible in Dengue than LPS, but
both treatments increased the signal, compared with control cells. Only 55kDa was notably more
detected in infected cells. Discussion/Conclusion Infection of macrophages by dengue virus induces
a change in sialic acid profile with an overall increase in cell surface, but specific for different
proteins. In particular bands on 55, 45 and 35 kDa seems to be important. Next step in our research
is to determine the function of these proteins. Funding CONACyT 350115 and Promep-SEP
103.5/13/5259
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Unusual Pattern of Chikungunya Epidemic in The Americas: Panama Experience
Carrera Jean-Paul1,2, Yamilka Díaz1, Bernardino Denis1, Itza Barahona de Mosca3, Brechla
Moreno1, Sandra Lopez-Verges1, Anayansi Valderrama1, and Blas Armien1,4.
1Gorgas Memorial Institute of Health Studies, 2School of Medicine, Columbus University, 3Ministry of
Health, 4Research Direction, Universidad Interamericana de Panama; all in Panama city, Panama.

This work was financed by the surveillance program of the Dpt. of Research in Virology and
Biotechnology, and by the project 09.044.051 from the Ministery of Econony and Finance of Panama.
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Chikungunya virus (CHIKV) typically causes explosive epidemics after introduction into naïve
populations. However, Panama reported few autochthonous cases since its emergence in May 2014.
In order to understand the paucity of cases observed in Panama, an outbreak investigation was
realized.
Suspected cases of CHIKV infection were identified in the airport or at medical centers. Clinical
information was obtained from the notification form submitted to the Gorgas Memorial Institute of
Health Studies (GMI) and Ministry of Health (MINSA), through the Dengue and Chikungunya
surveillance program. Sera samples from patients were tested to detect viral RNA by CHIKV Real
Time PCR or by Alphavirus genus-specific RT-PCR and CHIKV-specific antibody by ELISA. We
reconstructed the phylogenetic history of CHIKV strains using the E1/E2 genomic segment.
Statistical analysis of the vectors infestations rates of A. aegypti and A. Albopictus during and after
CHIKV introduction in Panama were performed using the data from the national vector control
program.
From May 2014 to July 2015, a total of 404 suspected cases of CHIKV infection were reported,
among them 107 were positive. Forty–six percent of cases were attributable to autochthonous
infections. Most cases were distributed in Panama City in 2014 and in Puerto Obaldia near
Caribbean Colombian border in 2015. The most predominant signs and symptoms observed were
rash and polyarthralgia. The CHIKV infection incidence rates were 1.79 and 0.93 per 100,000
inhabitants in 2014 and 2015, respectively. DENV and CHIKV incidence ratios were 79:1 and 34:1. A
total of 56 (52.3%) cases were included for RNA viral detection diagnosis, among these, 49 (87.7%)
were positive; the virus was isolated in 13 of these cases. Phylogenetic analysis indicated that
Panamanian imported and autochthonous strains belong to the Asian genotype, are nearly identical
and cluster with CHIKV isolates from other American counties. Times serial analyses suggest that
Aedes vectors population sizes in Panama City are increasing gradually and abundance analysis
indicate that A. aegypti were two times more abundant than A. albopictus. Previous training of health
workers allowed the good storage and transportation of suspected Chikungunya clinical samples to
GMI and rapid laboratory diagnosis, as well as early vector control with community participation.
Our results suggest that together, preparedness and early outbreak response could influence the
number of cases when CHIKV is introduced in naïve populations. These findings underscore the
importance of capacity building, preparedness and outbreak response to control emerging infectious
diseases in developing countries.
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Dengue in Panama: 20 years of history.
Yamilka Díaz 1, Julio Cisneros 1, Brechla Moreno 1, Hilda Guzman 2, Jean-Paul Carrera 1,
Robert Tesh 2, Blas Armien 1 and Sandra Lopez-Verges 1.
1Gorgas Memorial Institute for Health Studies, Panama city, Panama. 2University of Galveston
Medical Branch, Galveston, Texas,EU.
After 50 years of absence, Dengue virus (DENV) reemerged in Panama in 1993. Until 2014, a total of
56,144 Dengue cases with a case severity rate of Dengue Hemorrhagic fever (DHF) of 0.3% and of
48 deaths were reported. Several outbreaks had been reported during these years; highlighting the
2009 outbreak with the major incidence rate occurred with 207.5 cases per 100,000 inhabitants, and
the 2011 outbreak with the highest lethal rate of 0.44. This is the first epidemiology analysis about the
dynamic of the introduction, circulation and phylogenetic of the four serotypes of DENV in Panama
during these 20 years of circulation. The analysis was done using representative strains of each
region of Panama from 1993 to 2014 of all four serotype of DENV with the aim to determine the
relationship with strains circulating in other countries in the Americas.
Since its reemergence, Dengue is endemic and all of the serotypes have circulated, with DENV-4
been reported only in 1999-2001. The reintroduction and replacement of serotypes has been
associated with outbreaks. DENV-2 reemergence was responsible of the 1993 outbreak; during 1995
outbreak DENV-1 and DENV-2 co-circulated; in 2011 DENV-1 and 3 co-circulated and the
reintroduction of DENV-2 was associated with an increase of the cases and the severity of the
disease. Since then, DENV-2 is the main serotype in the country with the 90% of the PCR detected
cases, and was also responsible of the 2013-2014 outbreak. We sequenced the coding region of the
E envelope protein of at least two isolates per year of circulation for each serotype: 83 isolates for
DENV-1; 38 for DENV-2; 15 for Denv-3 and 6 for DENV-4. Preliminary results show that the isolates
of DENV-1 belonged to American/African genotype, DENV-2 to Southeast Asian/American genotype,
DENV-3 to genotype III, and DENV-4 to genotype II. Our data also show that the reintroduction of
some of the serotypes included the circulation of different clades, related with clades circulating in
neighbor countries. This suggests that because of its geographic position, Panama could be a bridge
between strains circulating in the North and South American and Caribbean regions. Future studies
will evaluated the phylogeography dynamic of the Panamanian Dengue strains in the rest of the
American continent to allow a better comprehension of the exchange and movements of DENV
across the continent.
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DEATHS FROM DENGUE IN QUINDIO – COLOMBIA 2007-2014

Introduction
Dengue fever is an acute viral disease caused by an RNA virus, transmitted through the bite of
Aedes aegypti and A. albopictus. A spectrum of manifestations of the disease is recognized, and
various clinical forms are defined according to recommendations by DENCO group: dengue without
warning signs, warning signs dengue and severe dengue; the latter is associated with increased
mortality. The Ministry of Health and Social Protection of Colombia has noted an increase in cases of
dengue mortality, from 0.07 to 0.19 / 100,000 inhabitants in this decade.
The Department of Quindio, is classified as hyperendemic for Dengue, showing a rising trend, being
2010 an atypical year due to an extreme number of reported cases. From 2011 until 2012, a stable,
reduced tendency was observed, but in 2013 the number of cases increased, continuously for the
terms 2014 and 2015, with increases in lethalities, aggravated by its association with hemorrhagic
fever.
Associated risk factors: circulation of all four serotypes, Aedes albopictus income, climate change by
natural phenomena that increase the presence of the vector.
Objective
To characterize the situation of dengue mortality from SIVIGILA information in Quindio’s
Departmental Secretary of Health, 2007 – 2014.
Materials and methods
Observational, descriptive, retrospective study. Study Cases of dengue deaths were analyzed, from
the information department of Quindio SIVIGILA, 2007 and 2014.
Results
A total of 64 mortality cases were analyzed, men being the most affected. Deaths were reported in
people between 7 and 85 years old, most often in people aged 50 and more. The municipalities
identified as having higher risk were Armenia, Calarcá, La Tebaida, Montenegro and Quimbaya,
focusing lethality in the first three municipalities. Leptospirosis and co-infection with Chicungunya
was evident.
Discussion / Conclusion
Mortality from dengue in Quindio indicates that although the surveillance system works, we should
consider looking for warning signs in patients with comorbidities.
In advanced analysis, it was identified as the main factor, the fact that patients with comorbidities are
given a strong emphasis on attention comorbidity aside dengue management or not even the event is
suspected.
This study was funded by the Government of Quindio, Departmental Secretary of Health, in
partnership with the University of Quindio.
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SOCIAL DETERMINANTS OF SPATIAL DISTRIBUTION OF DENGUE AT BRAZILIAN BORDERS
José Joaquín1Carvajal,2,3; Nildimar Honorio Alves2,3; Gerusa Gibson 2,3; Paulo César Peiter 1
1Laboratório de Doenças Parasitárias, IOC/FIOCRUZ, Rio de Janeiro, RJ, Brazil
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3Núcleo
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Introduction: Approximately 2.5 billion people worldwide live in dengue-endemic areas and are at
risk for acquiring the infection, with 390 million dengue infections. In the Americas, dengue incidence
has continuously increased between 2005 and 2012 where Brazil concentrate the 61.9 % of dengue
cases in the region. At the international border areas, political and administrative barriers and the
social vulnerability make the actions of surveillance and control of diseases such as dengue even
more difficult. Objective: This study aimed to identify the potential social determinants of the the
spatial distribution of dengue fever at the Brazilian borders. Materials and Methods: The conceptual
model for social determinants postulated by the World Conference on Health Determinants in 2011
was adopted in this study. There were used demographic and socio-economic indicators of the
census data from IBGE (Brazilian Institute of Geography and Statistics) and the dengue incidence
rates from DATASUS (Department of Informatics of the Brazilian Unified Health System) by
municipality in 2010. The municipalities were categorized according to followings levels of
organization: country level (all the municipalities), border strip (municipalities within 150 km of the
border line), border (municipalities bordering with neighboring countries) and international twin cities.
The Spearman correlation coefficients and Empirical Bayesian methods were performed for spatial
distribution analyses, thus mitigating the effects of random fluctuation in detection rates resulting from
the calculation of rates for small areas. Results: There were found gradual differences of the dengue
incidence rates, employment status and access to basic social services from border strip to twin
cities. At the country level and border strip, associations between incidence of dengue fever and
employment status were found. On the border, associations with social vulnerability, access to
education and sewage were found. At twin cities, associations with income inequality, social
vulnerability, mobility, access to education and sanitation were found. And finally, there was showed
that the spatial distribution of dengue was best associated by areas with income inequality and
discrepancies on access to education and sanitation. Conclusion: These results indicate the
existence of differences between social determinants of dengue fever studied with different levels of
spatial organization of the international border strip, as well as discrepancies in the population's
access to basic social services, education level and social vulnerability, which were related to the
proximity of the international border municipalities.
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DENGUE VIRUS PARTICLES PRODUCTION IN MOSQUITO CELLS PERSISTENTLY
INFECTED
Reyes-Ruiz, JM1; Bautista-Carbajal, B1; Angel-Ambrocio, AH1; Chávez-Munguía, B1;
Salas-Benito, M2; Lagunes-Guillén, AE1; Salas-Benito, JS2; del Ángel-Núñez, RM1.
1Departamento

de Infectómica y Patogénesis Molecular, Centro de Investigación y de
Estudios Avanzados del IPN (CINVESTAV-IPN). Av. IPN 2508, Col. San Pedro Zacatenco,
07360, D. F., México. Tel: (525) 5747-7000 ext. 5647 y 5648.
2Programa Institucional de Biomedicina Molecular, Escuela Nacional de Medicina y
Homeopatía, Instituto Politécnico Nacional, Guillermo Massieu Helguera 239 Col. La
Escalera Ticomán, 07320, D.F., México. Tel: (525) 5729-6000 ext. 55536.
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Dengue is the most important arbovirosis worldwide and it has been established in both
endemic and epidemic transmission cycles becoming in an important global burden and a
growing challenge to public health. DENV is transmitted to humans by mosquitoes of the
Aedes genera and the infection in humans can cause a wide range of clinical
manifestations, from mild fever to dengue shock syndrome. Dengue infection is transient
and it is usually limited by the host immune response. However, in the vector, flaviviruses
can establish a persistent infection that lasts for longer periods of time without apparent
pathological manifestations. Because the arthropods do not have a conventional
immunological memory, the persistent infections have evolved as a strategy for survival
maintaining a control over the viral replication. The mechanisms involved in the
establishment and maintenance of persistent infections are poorly understood but it seems
to be a multifactorial process.
In our laboratory we have established a DENV 2 persistently-infected C6/36 cell line,
named C6-L. Initially, this cell line releases viral particles to the culture medium easy
detectable by plaque assay but after 42 weeks in culture, lytic plaques are not longer
detectable by this method even the viral genome is detected by RT-PCR and the presence
of NS1, E, and NS5 proteins are evidenced either by ELISA or Western blot assays
indicating the presence of DENV in this cell line. Although viral particles were not detected
by plaque assay in BHK-21 cells they were clearly observed by transmission electron
microscopy (TEM) and by qRT-PCR in C6-L. The viral particles are produced in the RER
where “viral replicative complexes” are present, formed by virus-induced membrane
rearrangements of RER, that include double-membrane vesicles (Ve) enclosed within
membrane packets (Vp): These data suggest that the C6-L cells produced virus highly
adapted to mosquito cells that are not able to infect mammalian cells.
CONACYT Scholarship 558744; RED MEXICANA DE VIROLOGÍA; SIP-IPN (20151372).
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Acute Chikungunya in the Department of Risaralda, Colombia: an analysis of 38 weeks of
epidemics with 3,445 cases

Introduction/Objective: Attack rates (AR) for Chikungunya (CHIK) in some Latin American countries,
such as Colombia, were perceived and estimated as high. Risaralda, a department with previous
studies demonstrating the importance of dengue morbidity and its vector distribution was significantly
impacted by CHIK epidemics with a high concentration of cases during the first semester of 2015.
Materials & Methods: We analyzed the reported cases of CHIK over its first 38 epidemiological
weeks (EW) that concentrated over 90% of cases, during 2015, in Risaralda, estimating the overall
attack rates (cases/100,000 pop), as well by gender and age-groups and its geographical distribution
in the department.
Results: From EW 2° up to EW 40, 3,445 cases were diagnosed, for an overall AR of 361.89
cases/100,000pop (95%CI 350.0-374.0), with 53.3% of them in female (for 376.0 cases/100,000pop;
95%CI 359-393) and 46.7% in male (347.0; 95%CI 330-364) (Rate ratio F/M: 1.08; 95%CI 1.051.12). From the total, 24.38% occurred in people aged 20-29 y-old (535.73 cases/100,000pop;
95%CI 499.0-572.0), followed by those 30-39 y-old (559.16; 95%CI 518-600). Age group <10 y-old,
represented 6.62% (150.43; 95%CI 131.0-170.0). By weeks, during EW 2°, 1st case was reported,
reaching the peak of 436 cases during EW 25°, with a cumulate of 2026 cases (58.8%) for that week,
then decreasing. Nine of fourteen municipalities were affected. La Virginia concentrated 38.2% of
cases, with the highest AR, 4107.5 cases/100,000pop (95%CI 3889.0-4326.0), followed by Santuario
with 509.7 (95%CI 395.0-624.0). Pereira, the capital, reported 52.9% of cases, with an AR of 388.4
(95%CI 370-406). During this time just 0.26% were hospitalized due to CHIK, with no deaths related
occurred. Seven imported cases from other departments were diagnosed and five from other
countries.
Discussion/Conclusion: CHIK have caused significant attack rates in Risaralda, affecting young
people and including children, being concentrated in La Virginia and Pereira, the capital city,
nevertheless causing mild acute disease.
Funding of research: Universidad Tecnológica de Pereira, Colombia.
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NS5 PROTEIN MODELING OF DENGUE 2 AND DOCKING WITH CURCUMIN

The dengue virus NS5 protein is a protein having two functional domains (polymerase and
methyltransferase), it has been considered as a therapeutic target because it is one of the most
conserved proteins in flaviviruses.
RdRp y Mtase domains play a vital role in the cycle of the virus through the viral RNA replication.
The structural analysis of the domains RdRp flavivirus found two conserved cavities (A and B), both
represent potential targets for the development of allosteric inhibitors.
Curcumin is a natural product from the rhizome of Curcuma longa. The wide variety of benefits of
curcumin, make this natural product potentially suitable for treating various conditions.
The aim of the study was to evaluate the in silico interaction of curcumin with the polymerase (RdRp)
and methyltransferase (MTase) domain, evaluating theoretically the properties of this molecule as a
potential inhibitor of the function of this protein.
Homology construction: the NS5 protein sequence (GenBank: ACN42713.1) was taken and the
model was built by homology in Swissmodel. Quality of structures was evaluated Procheck.
Curcumin was optimized by density functional theory (6-311+G(d,p)).
Docking: Docking analyzes were performed using AutoDock Vina and displayed in AutoDock tools
4.2 (ADT). Like prior preparation of the structures, water molecules were removed and added H+
polar. Other values were selected by default. 27 boxes of 30 Å (x, y, z) of 1 Å were built, performing a
screening throughout the molecule
The structure of NS5 protein of DENV2 virus was constructed by homology, and its domain RdRp
and MTase.
Curcumin interacts with ARG 741 of RdRp domain. It has reported its role in stabilizing compounds
allosteric binding pockets; also with Leu-331, Lys-334, Trp-862, located in the cavity B, essential for
replication of viral RNA.
Docking of curcumin with Mtasa domain reveals interaction with Leu 24, Leu21, Asn22 and Lys18, of
those who reported that their interaction with other molecules inhibit the function of the domain
Mtase.
The model of NS5 protein was constructed by homology and its domains.
Docking assays showed interaction with amino acids which have been reported its role in the
functionality of the domains.
Financing: Project 1113-56933424, Colciencias, Quindio University.
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CORRELATION BETWEEN SEVERITY OF CLINICAL DENGUE DISEASE AND VIRAL LOAD
Julia S. Ampuero 1, Juan Perez-Bao 1, Guillermo Comach 2, Ivette Lorenzana 3, Nicolas Aguayo
4, Maria Silva 1, Carolina Guevara 1, Manuel Cespedes 5, Robert D Hontz.1
1U.S. Naval Medical Research Unit No. 6 (NAMRU-6), Lima, Peru; 2LARDIDEV/BIOMED-Universidad
de Carabobo, Aragua, Venezuela; 3Universidad Autónoma de Honduras, Tegucigalpa, Honduras;
4NGO Rayos de Sol, Asunción, Paraguay; 5Instituto Nacional de Salud, Lima, Peru.

Funding of research: 800000.82000.25GB.B0016, US Dept. of Defense Armed Forces Health
Surveillance Center (AFHSC), Global Emerging Infections Surveillance and Response Systems
(GEIS)
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Introduction: Dengue virus (DENV) infections affect thousands of Latin American residents
annually, and therefore represent a significant public health risk for the region. Several studies have
investigated factors potentially associated with severe dengue pathogenesis- some of which were
dengue serotype and level of viremia (also called viral load). Objective: With this study, we hope to
correlate viral load in acute dengue cases with demographic and clinical symptoms using the cycle
threshold (Ct) value obtained during real-time reverse-transcriptase polymerase chain reaction, or
RT-PCR, analysis. Lower Ct values from DENV-infected samples collected within the symptomatic
phase of infection indicate higher viremia levels. Methods: NAMRU-6 has conducted clinic-based
surveillance of acute undifferentiated febrile illness (AUFI) throughout Peru and other Latin American
countries for greater than 20 years. Subjects ≥5 years of age and length of illness ≤5 days including
fever (≥38˚C oral, tympanic, or rectal; ≥37.5˚C axillary) or history of fever within 24 hours of arrival at
the clinic were invited to enroll as study participants. After informed consent was obtained, clinical
data and two blood samples were collected; the first immediately upon enrollment (acute), and the
second one 10-30 days later (convalescent). The clinical criteria for dengue with warning signs and
severe dengue were defined according to World Health Organization (WHO) 2009 guidelines.
Dengue confirmatory testing was performed using the real-time RT-PCR assay with a Ct value ≤36
indicating a positive result for DENV infection. Results: Between September 2012 and October
2015, our surveillance activities detected 987 dengue cases. Of these, 685 had paired samples
(acute and convalescent), and contained some of all four DENV serotypes (dengue virus serotype 1
(DENV-1): 12, DENV-2: 647, DENV-3: 18, and DENV-4: 8). We found no statistical difference for the
mean Ct values when comparing DENV serotypes (p>0.05). With an increase in number of days of
symptomatic illness, higher Ct values were observed (p<0.01), as has been demonstrated in the
literature. The mean Ct values for subjects identified with DENV infections were as follows: dengue
without warning signs- 23.18, dengue with warning signs- 23.98, and severe dengue- 22.86 (p>0.05).
The Pearson correlation (r) between temperature values at the time of enrollment and the C t value
were -0.119 (p<0.01). Conclusion: Additional exhaustive analysis is required to determine if viral
load (using Ct value as a tool) and severity of dengue illness are correlative.
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CHIKUNGUNYA BEHAVIOR IN THE DENGUE EPIDEMIC IN GUATEMALA
Castillo Leticia1, Morales-Vargas Ronald2, Okabayashi Tamaki3,4, Donis Evelyn1,
Yolanda1, Meneses Sergio1, Edwards Thomas5, Cuevas Luis5

Mencos

1Laboratorio

Nacional de Salud, Guatemala, Guatemala; 2Department of Medical Entomology,
Faculty of Tropical Medicine, Mahidol University, Thailand; 3Mahidol Osaka Center for Infectious
Diseases, Faculty of Tropical Medicine, Mahidol University, Thailand; 4Laboratory of Veterinary
Microbiology, Department of Veterinary Medicine, Faculty of Agriculture, University of Miyazaki,
Japan; 5Liverpool School of Tropical Medicine, United Kingdom.
Guatemala has been the grounds of the co-circulation of two or more dengue serotypes during and in
the same transmission areas. For instance, in 2014 the co-circulation of DEN serotypes 1, 2, 3 and
4 was detected in serum samples coming from the Guatemala Country. In the same year the
laboratory confirmed Chikungunya virus infection was recorded for the first time in Guatemala, since
then several hundreds of laboratory confirmed Chikungunya virus infection cases has been official
notified. Chikungunya virus has spread throughout the country
The objectives of the present study were To describe the behavior of the chikungunya epidemic in
the framework of the dengue epidemic, to ascertain the co-infection of Dengue and Chikungunya
viruses and to determine the genotype of Chikungunya virus circulating, other interesting findings
from the standpoint of clinical and epidemiological.
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Results: One year of September 2014 to September 2015, circulation of the virus has been detected
across the country, have been processed a total of 3,787 samples with a positive percentage of 53%,
the most affected ages were between 11 and 30 years old, for a year of epidemic affected more
month was in June 2015, with a percentage of positivity of 63% and the most affected was the female
gender, with a percentage of 65%, having established that we have 34% of coinfection dengue /
chikungunya and genotype that circulated in our country is the Asian.
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Stegomyia aegypti breeding-sites and immature indices in two Mexican towns.

Introduction: Dengue is an important public health problem in tropical and subtropical countries.
México spent approximately $ 88.5 million dollars in surveillance and vector control measures in
2011; however, these programs have not had the expected impact, probably because the campaigns
target containers with less vector productivity.
Objective: to characterize container types, breeding site preference and relative abundance of
Stegomyia aegypti immature forms in Axochiapan and Tepalcingo (Morelos, México).
Materials and methods: we carried out a prospective cohort study in two dengue endemic towns.
Baseline visits were conducted between June and November/2011 (n=391 houses), and follow-up
were between August/2011 to March/2012 (n=379 houses). In each visit, a questionnaire was applied
and the patio and water containers were inspected. Mosquito relative abundance (Container Index:
CI, House Index: IH, Breteau Index: IB) and breeding preference ratio (BPR) were assessed.
Results: the baseline infestation was 22.5% and follow-up was 14.3%. Relative abundance of
immature forms decreased in the two towns at follow-up (Axochiapan: CI=4.3% to 3.5%, BI=27.6 to
19, and HI=20.6% to 14.9%, Tepalcingo: CI=3.9% to 2%, BI=37.3 to 13.7 and HI=26.1% to 13%).
The most frequent container were flowerpots in both towns (5435 and 4389, respectively) but the
most common water holding containers were found buckets (23.5% and 18.1% respectively).
However, the most infested containers were barrel (26.6%) in Axochiapan and small utensils for
cooking and washing (20%) in Tepalcingo.
The total containers per house were higher in Tepalcingo (median 51, IQR 28-81) than Axochiapan
(36, IQR 21-62, p=0.0037), also the water holding containers (median 6, IQR 3-10 vs 5, IQR=3-8,
p=0.049, respectively). However, there was no significant difference in the frequency of infested
containers. The number of some container types varied between towns (baseline: buckets and
overhead tanks; baseline and follow-up: flowerpots, vases, water well, p<0.05). Although, tire was
infrequent container in both towns (0.8% and 1%, respectively), its preferred breeding was the
highest (BPR=5.1 Tepalcingo and 9.6 Axochiapan). Small utensils for cooking and washing in
Tepalcingo (BPR=4.5) and medium utensils for laundry in Axochiapan (BPR=8.1) had the second
BPR.
Discussion/conclusion: according to the Mexican control vector guide, in these towns the indices
were in warning or emergency level. There are some variations in the containers types between
towns, but the most common water holding containers were buckets. Despite tires were in frequently
breeding sites, they were the most preferred for Stegomyia aegypti as a report in India.
Funding of research (CONACyT – Fondo Sectorial de Investigación en Salud y Seguridad Social:
138511).
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EPIDEMIOLOGICAL ASPECTS OF DENGUE INFECTION IN A IN CHILDREN AND ADULTS OF
PARIS, CITY OF BELLO, COLOMBIA
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Introduction: Dengue virus (DENV) infection is an important public health problem in Colombia.
DENV infection causes a variety of clinical symptoms with increased severity ranging from dengue
fever to severe dengue. In Colombia during the last 10 years there has been a significant increase in
the number cases of dengue, with the circulation of all four serotypes and epidemic waves occurring
every 3-4 years. Therefor the requirement to implement new preventive measures. "Eliminate
Dengue Colombia Challenge" is part of a global initiative, which seeks to biological control of dengue
through Wolbachia bacteria.
Methods: In Paris (a suburb of Bello City, Colombia) where the pilot study is being developed, there
is a clinc for the surveillance for febrile patients between 1-65 years-of-age. Were evaluated patients
of febrile episode (≤7 days of evolution) with confirmed dengue diagnosis by rapid test NS-1, ELISA
IgM/IgG, seroconversion antibodies IgM between acute and convalescent phase and isolation.
Results:
During the period May 2014 to July 2015, a total of 252 subjects had acute febrile illness and 78
dengue cases were confirmed, of whom 146 were women and 105 men. The average age of patients
was 20 years (range 4 months - 74 years), the age group that contributed the largest number of
positive cases was that of 0-9 years with 40% of the cases (31 patients), followed by 10-19 with 23%
(18 patients). Dengue cases were confirmed, 79% of patients (62 patients) consulted primary
infection, but 21% of the query (16 patients), corresponds to secondary infection. In the RT-PCR
results were found circulation the three serotypes with a major frequency of DENV-1 90,3%, followed
by DENV-2 6,5% y DENV-3 3,2%. These results show an elevated dengue transmission in Paris,
Bello and a high risk with the increase in age. All signs and symptoms are similar to other
undifferentiated fever illness. Correlation was observed between the national surveillance data from
Medellin and the incidence of dengue cases.
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Dengue Vaccine Initiative project: Burden of dengue fever in children and adults of
Piedecuesta- Santander, Colombia
Mabel Carabali1, Jacqueline Lim1, Diana Palencia2, Kang Sung Lee1, Jung Seok Lee1, Anyela
Lozano2, Victor M Herrera2, Elsa Rojas2, Luis Angel Villar2
4. International Vaccine Institute, Dengue Vaccine Initiative, Seoul, South Korea
5. Clinical Epidemiology Unit, Universidad Industrial de Santander, Bucaramanga, Colombia
Dengue infection is a major public health problem in Colombia, likely to be interested in early
adoption of dengue vaccines. The largest dengue outbreaks in the past decade were in 2010 and
2013 with incidences of 587.7 and 473.2 cases per 100,000 inhabitants, respectively. Santander is a
state in the northeastern Colombia, with significantly high incidence reported in 2013 as 979 cases
per 100,000 inhabitants. In preparation for the upcoming dengue vaccine introduction, Dengue
Vaccine Initiative (DVI) and the Universidad Industrial de Santander conduct the passive facilitybased surveillance with a cost-of-illness (COI) survey to determine the true burden of dengue fever in
Piedecuesta, Santander in Colombia. The passive fever surveillance was launched in August 2014 in
the public hospital and the private clinic of Piedecuesta. From febrile patients between 1-55 years-ofage from the Piedecuesta area, acute and convalescent blood samples were collected 10-21 days
apart. All subjects were tested using a Dengue Duo rapid test (NS1/IGM/IgG) and IgM/IgG Capture
ELISA. Subjects with dengue positive results on any of the tests were further tested with RT-PCR.
The data collection was complete in Aug. of 2015 and among 3621 patients screened, 839 patients
were enrolled in the passive surveillance. Among them, 257 were confirmed with dengue based on
ELISA capture IgM and IgG. RT-PCR is ongoing. About half (53%) of the subjects were female and
60% were under 24 years-of-age. Also, 276 patients were confirmed with dengue based on the rapid
test. These patients agreed to participate in our COI survey. Since the study activity closure with the
needed sample size reached, data analysis has begun and more data will be available for
presentation by April, 2016. The data generated on dengue disease burden in Colombia would aid
the policy makers for their decision making for upcoming dengue vaccine introduction in the country.
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The impact of the newly licensed dengue vaccine in endemic countries
Maíra Aguiar 1, Luís Mateus1 & Nico Stollenwerk1
1. Center for Mathematics, Fundamental Applications and Operations Research, Lisbon University,
Lisbon, Portugal
With approximately 3 billion people at risk of acquiring dengue infection, no licensed vaccine is yet
available. The vaccine candidate at the most advanced stage of clinical development is a chimeric
tetravalent vaccine developed by Sanofi Pasteur (CYD-TDV) which had its phase III trials
successfully accomplished in the Asian -Pacific region and in Latin American countries1,2. Vaccine
efficacy estimates, with wide error margins, were recently published for each trial.
Applying a simple stochastic process in a Bayesian framework 3 we could statistically describe the
trials data in very good agreement with the published results. Using the same methodology, we
analyzed the combined Asian-Pacific and Latin American data, and estimated the global efficacy of
Sanofi Pasteur's vaccine. The best value for worldwide dengue vaccine efficacy was estimated to be
59.2%, slightly below the efficacy obtained for the Latin American countries, but considerably higher
than the efficacy obtained in the Asian-Pacific region 4. The graphics for the specific serotype efficacy
distribution suggest a group division, with relatively good efficacy for serotypes DEN_3 and DEN_4,
and intermediate efficacy for serotypes DEN_1 and DEN_2.
The estimates for the global dengue vaccine efficacy are now more accurate and statistically more
significant, providing a better understanding on the real vaccine efficacy. Serotype efficacy grouping
allows the simple two-serotype model, with vaccination and vector dynamics, to be used as an
additional tool for public health authorities to assess the present global impact of this vaccine.
Funding of research: Dengue surveillance data from Thailand were provided by the Bureau of
Epidemiology, Department of Disease Control, Ministry of Public Health, Thailand. Dengue
surveillance data from Brazil were provided by the Brazilian Ministry of Public Health (SINAN), by the
Secretaria Municipal de Saúde de Belo Horizonte (Minas Gerais, Brazil), and by the Coordenação
Geral do Programa Nacional de Controle da
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The impact of empirical data analysis on public health practical intervention
Maíra Aguiar 1
1. Center for Mathematics, Fundamental Applications and Operations Research, Lisbon University,
Lisbon, Portugal
Dengue fever epidemiology dynamics shows large fluctuations of disease incidence and
mathematical models describing transmission of disease ultimately aim to be used as predictive tools
to evaluate the introduction of intervention strategies. Recently, mathematical models describing the
transmission of dengue viruses have focused on the multi-strain aspect, Antibody DependentEnhancement (ADE) effect and temporary cross-immunity (TCI) trying to explain the irregular
behavior of dengue epidemics.
A minimalistic model developed by Aguiar et al. 1 has shown rich dynamic structures up to chaotic
attractors in unexpected parameter regions2,3, able to describe the large fluctuations observed in
empirical outbreak data4,5. Aguiar et al. has also shown that the combination of TCI and ADE is the
most important feature to drive the complex dynamics in the system, more than the detailed number
of dengue serotypes to be added in the model.
In this talk, a set of models motivated by dengue fever epidemiology will be presented and the
different dynamical behaviors are compared to verify how much complexity the models need to
describe the fluctuations observed in the empirical data 4,5. Parametrized on the official notification
dengue data from Thailand 6, from Brazil7,8 and from the recent Sanofi Pasteur vaccine trials 9, we
discuss the impact of data analysis on public health practical intervention.
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Evaluation of a possible sentinel surveillance system for dengue transmission
Maisa Carla Parra Pereira1; Eliane Fávaro Aparecida1; Margareth Dibo Regina2; Rafael Silva
Alves1; Álvaro Eduardo Eiras 3, Mauro Teixeira Martins3; Francisco Chiaravalotti-Neto 4;
Adriano Mondini 5; Maurício Nogueira Lacerda1.
1LPV-

Laboratório de Virologia - FAMERP - Faculdade de Medicina de São José do Rio Preto, São
José do Rio Preto, SP, Brazil; 2Laboratório de Vetores - SUCEN – Superintendência de Controle de
Endemias, São José do Rio Preto, SP, Brazil; 3Laboratório de Culicídeos, Instituto de Ciências
Biológicas, UFMG – Universidade Federal de Minas Gerais, Belo Horizonte, MG, Brazil; 4FSPFaculdade de Saúde Pública - USP – Universidade de São Paulo, São Paulo, SP, Brazil; 5FCFAR –
Faculdade de Ciências Farmacêuticas - UNESP – Universidade Estadual Júlio Mesquita, Araraquara, SP, Brazil.
Annually, it is estimated that approximately 390 million infections are caused by DENV in world. The
Brazilian Ministry of Health notified during 2015 (until epidemiological week 38 th) more 1,000,000
suspect dengue cases. São José do Rio Preto (SJRP) is a city located in the northwest region of São
Paulo State, Brazil has presented high incidence of dengue with 45,709 cases from 2009 to 2014.
Some mosquito species from the genus Aedes are those primarily responsible for DENV
transmission, being the Aedes aegypti the main responsible to urban transmission. Geographic
information systems (GIS) and spatial analysis can be used to identify and evaluate risk factors for
disease transmission. Geographic data have been used in epidemiological studies to identify critical
areas for dengue and factors that modulate disease transmission dynamics. In our study, we propose
to evaluate if the use of adult traps associated with molecular diagnosis and GIS tools can be used
as a sentinel surveillance system for the early detection of dengue cases in a region of SJRP. We
using the MosquititoTM and BG-SentinelTM traps and the installations occurring weekly, from
epidemiological week 15 of 2012 until epidemiological week 22 of 2013. The mosquitoes captured
were tested with Hemi-Nested-Multiplex-RT-PCR for the presence of DENV. TerraView and ArcGIS
softwares were used to perform spatial analysis and to produce thematic maps. We were able to
analyze 893 mosquito pools and 2.8% were positive for DENV-4. Thematic maps demonstrate
clusters of vector infestation. However, they indicate that traps associated with molecular techniques
in mosquitoes were not suitable for the early detection of DENV circulation once human cases in the
study area were detected before the detection of positive mosquitoes. Thus, the use of mosquito
traps associated with RT-PCR does not work for the early detection of DENV but it can be used as
an important instrument for the entomological and viral surveillance.
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COMPLETE GENOME OF MAYARO VIRUS IMPORTED FROM AMAZONIAN BASIN, BRAZIL
Mânlio Mota Tasso1; Danila Vedovello 1; Camila Malossi Dantas2; Junior Araújo, João
Pessoa2; Maurício Nogueira Lacerda1.
1School of Medicine of São José do Rio Preto (FAMERP), São José do Rio Preto, SP, Brazil.
2Universidade Estadual Paulista (Unesp), Botucatu, SP, Brazil
Arboviruses imposes a serious threat to public health services. Besides Dengue and Yellow Fever,
the most important viruses in the tropical Americas, other neglected, emerging or reemerging
arboviruses, are also important. Mayaro virus (MAYV) is a member of Alphavirus genus in the
Togaviridae family of virus. Two different genotypes was described: L, which was only circulates in
Pará State in the North region of Brazil; and D, that have a which circulates more broadly in Brazil,
Peru, Bolivia, Venezuela, Colombia, Argentina and Trinidad. It belongs to the arthritogenic group
along with Chikungunya, Ross River, Barmah Forest, O’nyong-nyong and Sindbis viruses. Despite its
distribution in the tropical Americas, MAYV remains a neglected disease due to two factors: the
inadequate surveillance in endemic areas, and the generic nature of clinical manifestations that
results in misdiagnosis with other viral fevers, mainly dengue. The Mayaro fever is a mild to severe
illness characterized by fever, headache, rash, malaise, myalgia, arthralgia of large joints and,
sometimes, arthritis. Despite it is not associated to hemorrhagic fevers, it can be very debilitating due
to the chronic arthritis that can persists for months. Here is reported the complete genome of MAYV
isolate from a patient returning from a work trip to the city of Portal in the interior of Pará state in the
Amazon basin with myalgia, arthralgia, fever, and headache. During this travel, the patient visited
riverside communities. Both Dengue and Chikungunya fevers were first tested and ruled out by
serological tests (IgM) in a public health laboratory. Mayaro fever was then confirmed by RT-PCR
followed by next-generation sequencing and phylogenetic reconstruction. Viral isolation was
performed in Vero E6 and C6/36 cell cultures, and the presence of MAYV was confirmed in cell
culture supernatant by another round of RT-PCR. Next generation sequencing was conducted in an
Illumina platform from the cell cultures supernatants. The MAYV sequences were assembled with
Geneious 7.0.4 and the phylogenetic reconstruction was performed by MEGA v.6.0. This genome
was named BR/SJRP/LPV01/2015 and has been deposited in GenBank under the accession no.
KT818520. The MAYV BR/SJRP/01/2014 was grouped within the L clade, found only in the Pará
State. The increased awareness of physicians and consequent detection of Mayaro virus in this case
was only possible due a previous surveillance program with a specific health personnel training about
these neglected arboviruses.
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DENV-4 IN RIO DE JANEIRO: EPIDEMIOLOGY AND CHARACTERIZATION OF CONFIRMED
CASES
Heringer1, Manoela; Nogueira1, Rita Maria Ribeiro; Filippis1, Ana Maria Bispo; Lima1, Monique
da Rocha Queiroz; Nunes1, Priscila Conrado Guerra; Faria1, Nieli da Costa Rodrigue;
Nogueira1, Fernanda de Bruycker, dos Santos1, Flavia Barreto
¹Flavivirus Laboratory, Oswaldo Cruz Institute, FIOCRUZ. Pav. Helio e Peggy Pereira, Av. Brasil,
4365, Manguinhos, 21045-900, Rio de Janeiro, Brazil.
In 2010, the dengue virus type 4 (DENV-4) re-emerged in Brazil after 28 years. In Rio de Janeiro.
Here, we aimed to describe the epidemiological, laboratory and clinical aspects of the DENV-4
activity in the state of Rio de Janeiro, from 2011 to 2013. A descriptive study on dengue suspected
cases received at the Flavivirus Laboratory, IOC/FIOCRUZ, Brazil from January 2011 to December
2013 was performed. Were analyzed for the study: MAC-ELISA IgG-ELISA, RT-PCR and / or
isolation of the virus, NS1 Ag-ELISA Platelia ™ and PRNT50 in Vero cells.A total of 703 DENV-4
cases were confirmed in 2011 (n=12), 2012 (n=401) and 2013 (n=290) by any method used in the
laboratory. Of those, the RT-PCR was negative in one case. Inoculation into C6/36 cells confirmed
41% (295/703) the cases. NS1 antigen capture confirmed 41,4% (171/413) of the cases tested and
after implementing immune complex dissociation methods, the confirmation rate increased to 95,64%
(395/413). Only 10% (27/257) of the cases were considered as severe dengue, and thirteen deaths
were reported. The analysis of five DENV-4 secondary cases showed that three cases presented
neutralizing antibodies titers of ≥1:1280 for a single serotype, one for each serotype (DENV-1, 2 and
3). It has been shown that laboratorial diagnosis is still a reliable tool for the disease surveillance.
The DENV-4 diagnosis by NS1 ELISA was significantly improved by using an immune complex
dissociation step and this serotype was more related to milder cases, when compared to the other
three serotypes.
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DENGUE IN QUINDÍO DEPARTMENT 2007-2013
María Mercedes González1; Diana Patricia Londoño 1; Ana Cecilia2López; Jhon Carlos
Castaño 1
1. Group of Molecular Immunology GYMOL, University of Quindio, Armenia-Quindío, Colombia
2. Departmental Secretary of Health of Quindio, Armenia-Quindío, Colombia.
Introduction: Dengue is an infectious disease caused by a virus and transmitted by the female
mosquito Aedes aegypti. According to the World Health Organization WHO (2015) "The incidence of
dengue is increasing 390 million infections occurring each year, of which 96 million are clinically
manifested". Severe dengue, formerly known as hemorrhagic dengue, is a complicated stage with
severe manifestations that cause most deaths. Dengue transmission is preventable, and signs and
symptoms are treatable. Preventive actions should be aimed at vector control and disease
transmission.
Objective: To describe the cases of dengue and severe dengue of Quindio department, after
notification to SIVIGILA, received at the Departmental Secretary of Health of Quindio, during the
years 2007 to 2013.
Materials and methods: Observational, descriptive, retrospective study. Study Cases of febrile
syndromes were analyzed from information reported to SIVIGILA in the department of Quindio,
between 2007 and 2013.
Results: Dengue fever is the most common syndrome in the department of Quindio, in which 17,801
cases were reported during 2007-2013. In 2010 an outbreak, in which 9,757 reported cases,
presented.
During the years 2007-2013, 100 cases of severe dengue were reported in a proportion between
0.19% and 1.38%, and 60 deaths occurred. The more noticed municipalities were Armenia (52.4%),
Calarcá (12.9%) and Montenegro (11.9%).
Dengue affected both men and women, especially between 15 and 45 years old (48.2%) belonging to
the subsidized regime (51.3%).
With regard to cases of severe dengue, men were more affected (56%) as well as people aged
among 15 to 45 years old (36%). 22% of patients were hospitalized
Discussion / Conclusion: Public health interventions must continue to develop, especially
prevention and strict control vector that result in fewer cases. Although dengue cases have improved
thanks to the efforts of the Ministry of Health Department, it is required to establish more control in
reporting and monitoring such cases.

168

www.pandenguenet.org

This study was funded by the Government of Quindio, Departmental Secretary of Health, in
partnership with the University of Quindio.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R55. Epidemiology Session.
ZIKA VIRUS DETECTION AFTER BLOOD TRANSFUSION IN BRAZIL, 2015
Mariana Cunha1, Fabiana Pereira1, Cecília Santos1, Rodrigo Angerami2, Mariângela Resende 2,
Marcelo Carvalho3, Raquel Stucchi4, Paulo Maiorca5
1Núcleo

de Doenças de Transmissão Vetorial, Instituto Adolfo Lutz, São Paulo, SP, Brazil
de Epidemiologia Hospitalar, Hospital de Clínicas, UNICAMP, Campinas, SP, Brazil
3Divisão de Hemoterapia, Hemocentro, UNICAMP, Campinas, SP, Brazil
4Grupo de Transplante de Fígado da UNICAMP, Campinas, SP, Brazil
5Departamento de Patologia, FMVZ-USP, São Paulo, SP, Brazil
2Seção

FAPESP, 2012/23645-4
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Zika virus (ZIKV) is an emerging arthropod-borne virus, member of the genus Flavivirus, family
Flaviviridae that belongs to the Spondweni serocomplex. A previous genetic study using nucleotide
sequences derived from the NSP5 gene indicated three ZIKV lineages: East African, West African
and Asian, but a more recent plylogenetic analysis with more sequenced strains revealed the
existence of two major ZIKV lineages: African and Asian. Although the virus was first isolated in
Uganda in 1947 from a rhesus monkey in the Zika forest near Entebbe, only a few confirmed human
cases were described until recently, with sporadic human infections reported in Africa and Asia, and
also in travelers. However, in April 2007 it was reported the first documented ZIKV outbreak in Yap
State, Federated States of Micronesia, and in 2013 a large epidemic was reported in several islands
of the French Polynesia, with imported cases confirmed latter. Due to high similarity with dengue
fever and cross reactivity between other flavivirus, infections caused by ZIKV may have been
misdiagnosed during the last years. An acute serum sample from an asymptomatic patient that
received blood transfusion from a donator with dengue-like ilness suspicion with no travel history was
sent to the Núcleo de Doenças de Transmissão Vetorial, Centro de Virologia of the Adolfo Lutz
Institute, São Paulo, for dengue virus (DENV) diagnosis, and therefore DENV fourplex real-time RTPCR (RT-qPCR), IgM antibody capture enzyme-linked immunosorbent assay (MAC-ELISA) and
C6/36 cell isolation followed by indirect immunofluorescent assay (IFA) were performed. MAC-ELISA
and RT-qPCR were negative for DENV while IFA was positive using flavivirus polyclonal antibodies.
A real-time RT-PCR targeting Flavivirus genus NSP5 gene was performed and the product
generated was directed sequenced, and Zika virus was revealed by BLAST. A blood sample from the
donor was then sent to the laboratory, with positive ZIKV RT-PCR, confirming the transmission by
this via. The phylogenetic tree revealed that the Brazilian sample belongs to the Asian clade. This
association supports that this strain is part of the recent global introduction of ZIKV. Here we report
the first isolation of Zika virus from an autochthonous case after blood transfusion in São Paulo State,
Brazil, during a major dengue 1 fever epidemic in São Paulo state, confirmed by specific RT-PCR
and sequencing. More, molecular Flavivirus genus detection followed by sequencing may be a good
tool for ZIKV diagnosis when other flavivirus are present.
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Identification of priority areas for dengue control through spatiotemporal clusters
Mayara Romero Canal,1Elis Regina da Silva Ferreira,1 Cássia Fernanda Estofolete,1,2Andréia
Martiniano Dias, 1 Caroline Tukasan,1Ana Carolina Bertoque,1 Maurício Lacerda Nogueira,
2Natal Santos da Silva.1,2
1Laboratório

de Modelagem Matemática e Estatística em Medicina, União das Faculdades dos
Grandes Lagos, São José do Rio Preto, São Paulo, Brasil.
2 Laboratório de Pesquisas em Virologia, Faculdade de Medicina de São José do Rio Preto, São
Paulo, Brasil.
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Introduction: Dengue fever affects about 50 to 100 million people every year and it is estimated that
there are 3.6 billion people at risk worldwide. The various epidemics of this disease registered in
Brazil in recent years amount to more than two million cases reported by the Ministry of Health. In
this perspective, evaluate the spatiotemporal data through geoprocessing of notified cases of this
disease and highlight regions and moments truly endemics direct effort and can turn ithem effective.
Objective: Demonstrate the use of a new surveillance tool of dengue fever cases based on
geoprocessing.
Materials and methods:The data was collected through dengue fever surveillance service of
Brazilian government’s Ministry of Health for January-December 2009 period, in total, 1.051 of the
detected cases during the period were included. The notified household was adopted as the probable
site of infection. Tools used were; QGIS, 2.2.0 version, SaTScan, 9.4.2 version, as described by
Kulldorff and Nagarwalla. he significance was tested by the probability model space-time swapping,
with 999 Monte Carlo replication, with retrospective analysis, and considered statistically significant
clusters with value -p < 0,05. For spatial visualization we used Google Earth, version 7.1.2.2041.
Results: The 1,051 cases of dengue fever evaluated were related to 924 households at greater risk,
an overall infection rate of 1.14 cases / household. Spatial analysis of the data presented cluster
ranging from 0.18 to 2.04 km, with high infection rates and more than three quarters of them exhibit
values above 50%. The number of clusters with p<0.05, went from 8% and 11% to 50% and 10% of
households, respectively.The cluster 1, to 50% , stood out with high infection rate (0,86), with 86
households inside. To 10%, the clusters with highest infection rate were, 1(0,86), 3(0,80), 6(0,80) and
11(0,86) but the last two had low participation of households in their composition. On time analysis
,the bigger ones, were cluster 4 , 6 months duration, from May through November of 2009 and
cluster 5, 4 months , from March through July of 2009, for the 50% and 10% analisys respectively.
Conclusion: The use of geoprocessing tools available to process and analyze data on dengue fever
showed to be effective in what was proposed.
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Secondary infection and viral infection sequences involved in the severity of dengue cases
M. Alvarez Vera 1, D. Diaz Morejón 2, R. Martinez 2 , E. Maria Mesa 1, E. Santana Acosta 1, Y.
Caballero 1 , D. Rosario Domínguez 1 and Maria G. Guzman 1
1.Institute of Tropical Medicine Pedro Kouri, La Habana, Cuba , PAHO-WHO Collaborating Center
for the study of dengue and its vector
2.Hospital Clínico Quirúrgico Docente Salvador Allende
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Introduction: In the period 2006-2014, some dengue outbreaks have been occurred in La Habana,
Cuba. Objective: The aim of this study was to identify the viral serotypes causing the infection in
2006 and 2014 outbreaks and to determine the role of the secondary infection an viral sequences in
disease severity. Materials and methods: The study sample consisted of 416 serum samples, 206
collected during the 2006 epidemic (103 acute samples and 103 collected 12 months later on) and
210 during the 2014 epidemic (105 acute samples and 105 collected 12 months later on).All patients
were hospitalized at the Salvador Allende and IPK Hospitals in 2006 and 2014 respectively. Acute
samples were tested for viral isolation and RT-PCR to determining the infecting serotype.
Neutralizing antibodies to dengue viruses were determined in post convalescent samples by
neutralization assay. Results and discussion: DENV 4 was the etiological agent of the 2006
outbreak in Havana. Secondary infection was a risk factor to develop DHF (tenfold higher than in DF
cases). The sequence DEN-2 / DEN-4 was the most represented followed by the sequence of DEN-1
/ DEN-4 both associated to DF and DHF cases. Tertiary infection by DEN-1 / DEN-2 / DEN-4 was
observed in (5.9%) of cases, all of them with DHF. DENV 2 was the predominant serotype identified
during the 2014 outbreak although DENV 3 and DENV 4 were also identified. Secondary infection
in the viral sequences of DEN- 4/DEN-2, DEN-2/DEN-3 followed by DEN-4/DEN-3 and DEN-2/DEN-4
were identified. The percentage of tertiary infection was higher than observed in the 2006 outbreak
being the sequence DEN-4/DEN-3/DEN-2 the predominant..Conclusion: These findings increase
our knowledge of the immunity changes in the population of Havana in the studied period contributing
to a better management of future epidemics.
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GIS for Dengue Prevention in Brazil from the Municipal Database
1Salles

L.A.F.; 2Oliveira J.D.A.; 2Sól, N.A.A.; 2Almeida G.O.; 2Melo M.M.S.A.; 3; 3Moreira M.;
1Carneiro T. G.S; 1Lanna M.C.S.
1Universidade Federal de Ouro Preto,ICEB,DECBI, Ouro Preto, MG, Brazil
2Secretaria Municipal de Saúde- Município de Ouro Preto, Ouro Preto, MG, Brazil 3Universidade
Federal de Minas Gerais, ICB, Microbiologia, Belo Horizonte, MG, Brazil
INTRODUCTION: The incidence rates among Brazilian states have changed, dengue has been the
most important epidemic in Brasil. Contingency Plan has been actively applied in all states even in
small towns where the incidence is low because some have potential risk such as Ouro Preto which
is close to Juatuba 136 km and presenting greater coefficient of cumulative cases (7979.89/100,000
habitants) and furthermore, to be world heritage site has a steady flow of tourists. The University of
Ouro Preto has used geoinformatic methods as an innovative action in Epidemiological Vigilance of
dengue in Ouro Preto. OBJECTIVE: Municipal database and Geoprocessing dengue cases points
use to improve the actions of the Contingency Plan in the Ouro Preto an innovative model of action in
Epidemiological Vigilance to dengue prevention. MATERIALS AND METHODS: The database for
dengue in Ouro Preto has been built since 2007 from the results of active surveillance of Aedes
aegypti vector as well as clinical cases confirmed in urban and rural areas.To process these collected
data we explored geoinformatic methods.The sample points were georeferenced using the TerraView
GIS (Geographic Information System) The contamination surface was calculated through the kernel
method using the Quartil function for density estimation. RESULTS: The work of the epidemiological
surveillance in Ouro Preto in the last three years have shown that the incidence of dengue remains
low, however there is variation of the vector Aedes aegypti detection rates as well as clinical cases.
The indices referring to the vector were as follows: 0.13% in 2013; 0.10% in 2014 and 1.6% in 2015.
The number of reported cases / number of confirmed cases each year also showed variation: 192/53
in 2013; 41/14 in 2014 and 68/13 in 2015, results obtained by preventive measures.Important to point
out , by geographic analysis : from 2013 to 2015 most of the positive cases municipal dengue
prevalent in the poorest and low sanitation districts like Antonio Pereira district (50%) with the highest
rates of positive cases followed by the city of Ouro Preto(24%). Bauxita, the higher population density
neighborhood, has shown the highest rate of dengue cases in the city of Ouro Preto. DISCUSSION
AND CONCLUSIONS: Municipal database and Geoprocessing dengue cases points has proved
successful and could serve as a model for actions to control and prevention of dengue in other
municipalities.
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Municipal Database and Contingency Plan For Dengue Prevention in Brazil
J.D.A Oliveira 1.; N.A.A. Sól 1; G.O. Almeida 1; M.M.S.A. Melo 1; D.T. Silva 2 ; M. Moreira3; L.A.F.
Salles 4; M.C.S. Lanna 4
1Secretaria

Municipal de Saúde- Município de Ouro Preto, Ouro Preto, MG, Brazil 2Secretaria
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Minas Gerais, ICB, Microbiologia, Belo Horizonte, MG, Brazil 4Universidade Federal de Ouro
Preto,ICEB,DECBI, Ouro Preto, MG, Brazil
INTRODUCTION: Currently, dengue has been the most important epidemic in Brasil. According to
the Health Ministry of Information from 2014 to 2015 the number of cases increased by 178% and
mortality increased by 71%. The incidence rates among Brazilian states have changed as well as the
distribution of dengue virus serotypes 1,2,3 and 4. The Ministry of Health has implemented the
Contingency Plan based on protocols for the control and prevention of outbreaks and deaths
associated with dengue. In Minas Gerais, according to data released by the National Disease
Research System of the Department of Health of the State of Minas Gerais, from 2014 to 2015, the
epidemiological scenario is the following: cases associated with type 1 dengue virus prevail and
some to the type 4. Contingency Plan has been actively applied in all states even in small towns
where the incidence is low because some have potential risk such as Ouro Preto which is close to
Juatuba 136 km and presenting greater coefficient of cumulative cases (7979.89/100,000 habitants)
and furthermore, to be world heritage site has a steady flow of tourists. OBJECTIVE: database use
regarding dengue in Ouro Preto to support the implementation of the actions of the Contingency Plan
in the city. MATERIALS AND METHODS: The database for dengue in Ouro Preto has been built
since 2007 from the results of active surveillance of Aedes aegypti vector as well as clinical cases
confirmed in urban and rural areas. From this information a multi-disciplinary committee of the
municipal Departments has developed education program within the population and in health
facilities has been applied to the Ministry of Health protocols for implementing the Dengue
Contingency Plan. RESULTS: The work of the epidemiological surveillance in Ouro Preto in the last
three years have shown that the incidence of dengue remains low, however there is variation of the
vector Aedes aegypti detection rates as well as clinical cases. The indices referring to the vector
were as follows: 0.13% in 2013; 0.10% in 2014 and 1.6% in 2015. The number of reported cases /
number of confirmed cases each year also showed variation: 192/53 in 2013; 41/14 in 2014 and
68/13 in 2015, results obtained by preventive measures. DISCUSSION AND CONCLUSIONS: The
use of database information to implement the Contingency Plan in Ouro Preto proved successful and
could serve as a model for actions to control and prevention of dengue in other municipalities.
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Bacillus thuringiensis AN ALTERNATIVE FOR THE BIOLOGICAL CONTROL OF Aedes aegypti
Pedro Fragoso 1, Gittith Sánchez 2, Juan Venegas 3, Gustavo Mora 4, Margarita Ochoa 4,
Yessika De Leon 5, Doris Gómez 4.
1Programa
2Programa

de Microbiología, Universidad Popular del Cesar – Colombia.
de Genética Humana, Instituto de Ciencias Biomédicas, Facultad de Medicina, Santiago,

Chile.
3Programa de Biología Celular y Molecular, Instituto de Ciencias Biomédicas, Facultad de Medicina,
Santiago - Chile
4Facultad de Medicina, Doctorado en Medicina Tropical, Grupo UNIMOL, Universidad de Cartagena
– Colombia.
5Facultad de Medicina, Grupo UNIMOL Universidad de Cartagena – Colombia.
Introduction: The irrational use of chemical insecticides for control of diseases vectors has led to an
imbalance of ecosystems, pollution, toxicity to humans, animals and the development of resistance
by vector insects.
Objective: To characterize Bacillus thuringiensis with toxic activity against Aedes aegypti (Diptera:
Culicidae), isolated from soils of Valledupar - Colombia
Materials and Methods: Samples were selected from urban and non-urban areas of Valledupar to
isolate B. thuringiensis by microscopic, biochemical and molecular tests. Bioassays were conducted
with larvae of Aedes aegypti, Rockefeller strain, to determine the larvicidal capacity of B.
thuringiensis. The isolates were genotyped by Polymerase Chain Reaction (PCR), seeking for cry
and cyt genes. Association between genes and toxicity was estimated by multiple variance analysis.
Results and Discussion: 102 B. thuringiensis were isolated. The obtained wealth index for urban
soils was 0.13 and for non-urban soils was 0.23. B. thuringiensis was present in 52.2 % of the
analyzed sites. We detected anti-larva effect in five samples of B. thuringiensis, with mortality percent
ranging from 10 to 30%.
The presence of cry11 genes was demonstrated in 58.3% of the analyzed samples and one isolate
(3.6%) presented cry4Ba gene. No relationship between the presence of cry11 genes and larval
mortality was found.
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Conclusion: B. thuringiensis strains were isolated which may be used as biological control of Aedes
aegypti.
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Zika: When to apply lessons learned from dengue and chikungunya
Rebecca C Christofferson 1
Department of Pathobiological Sciences, Louisiana State University, Baton Rouge, Louisiana, USA
Introduction: Zika virus (ZIKV) was first isolated from a non-human primate in the Zika forest of
Uganda in the late 1940s and additional serological evidence supported the hypothesis of circulation
in the human population. It has sense re-emerged as the etiologic agent of several outbreaks in the
past decade. Most recently, it has followed closely upon the heels of the chikungunya (CHIKV)
emergence in the Americas. There have been cases of ZIKV reported in Brazil, Colombia, and other
countries of the Americas. ZIKV transmission is similar to two other important arboviruses: dengue
(DENV) and CHIKV. Objectives: Given the similarities among the three arboviruses and the likely
vectors to be associated with autochthonous transmission in the Americas, it is natural that we look
back at “lessons learned” from DENV and CHIKV. The question to answer is: Is ZIKV so similar to
dengue and/or CHIKV that responses can be modeled completely after those of these two
arboviruses? Review methods: ZIKV literature was reviewed from the first reports of Dick et al. in
1952 through recent reports of transmission in Brazil, 2015. Results: A review of ZIKV historical
literature and more recent outbreak reports will elucidate the similarities from which we can learn and
inform the responses to ZIKV incursion in the Americas. However, there are a number of differences
that indicate that these “lessons learned” may not provide a complete list of answers.
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Assessment of Aedes spp vectors of Dengue in Panama
Josue Young 1, Ricardo Marquez 1, Susana Koo 1, Deborah Perez 1, Lorenzo Caceres 1, Néstor
Sosa 2, Anayansi Valderrama 1.
1Department of medical entomology research-Gorgas Memorial Institute-Panama.
2Clinical

research units-Gorgas Memorial Institute-Panama.
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In Panama, Aedes aegypti and Aedes albopictus are the main vectors involved in dengue and other
arbovirus transmission. The control of these species is by application of larvicid (Temephos) and
Thermal fogging (Deltamethrin) to reduce populations. To apply an early response by fumigation, the
Control Vector staff determines the infestation levels of Aedes spp, using larval survey and
calculating the house index as unique entomological parameter. The objectives of this study were to
compare the BG-sentinel (mosquito adult trap) using as attractants human skin (BG-Lure) and
octanol in the sites with high rates of Dengue fever, with the purpose of include in the surveillance
programs. In Addition, determine by larval survey the fluctuation of the mosquito population. The
study was carried out between the months of July and October of 2015, where the traps were placed
in Nuevo Chorrillo (Arraijan), Las Garzas (Pacora) and Bethania (Ancon). We observed a similar
proportion of individual caught in the BG-sentinel traps with both attractants and a major abundance
of Aedes aegypti population. In Panamá, both species are transmitters of Dengue and Chikungunya
and coexistent in the same transmission focus. This data of abundance of Aedes spp, is highly
relevant to implement an appropriate forecasting methods and planning preventative strategies of
control vector. This work is part of a study of a Field evaluation of novel diagnostics in the fight
against Aedes spp. and Dengue for improves the controlling mosquito vectors using insecticide.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R63. Epidemiology Session.
Chikungunya Transmission Virological Features in a Dengue Hyperendemic Grounds:
Guatemala
Ronald Morales-Vargas 1, Leticia Castillo 2, Tamaki Okabayashi 3,4, Evelyn Donis 2, Yolanda
Mencos 2
1Department of Medical Entomology, Faculty of Tropical Medicine, Mahidol University, Thailand;
2Laboratorio Nacional de Salud, Guatemala, Guatemala; 3Mahidol Osaka Center for Infectious
Diseases, Faculty of Tropical Medicine, Mahidol University, Thailand; 4Laboratory of Veterinary
Microbiology, Department of Veterinary Medicine, Faculty of Agriculture, University of Miyazaki,
Japan
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Guatemala has been the grounds of the co-circulation of two or more dengue serotypes during and in
the same transmission areas. For instance, in 2014 the co-circulation of DEN serotypes 1, and 2, and
4 was detected in serum samples coming from the Guatemala Central Health Area. In the same year
the laboratory confirmed Chikungunya virus infection was recorded for the first time in Guatemala,
since then several hundreds of laboratory confirmed Chikungunya virus infection cases has been
official notified. The objectives of the present study were to ascertain the co-infection of Dengue and
Chikungunya viruses and to determine the genotype of Chikungunya virus circulating.
A subset of 131 Serum samples of febrile patients, were analyzed for the presence of Dengue and
Chikungunya virus infection, respectively. Serological studies were performed by ELISA while the
viral RNA detection was carried out by using the CDC rtRT-PCR diagnostic kit. Furthermore, virus
isolation by cell culture (c6/36 and Vero cell lines) was intended with another subset of samples.
Overall, the patients were between 0-9 days after onset of the clinical symptoms. Among those only
54.96% were positive for the presence of CHIK RNA viral detection, while 45.04% were negative for
both viruses. It is noteworthy to mention, on one hand, that the among the positive patients with less
than 6 days post-onset of the symptoms and only one patient was with 9 days post-onset, whereas
on the other hand, among the negative samples 12% of them present detectable values of IgM as
determined by ELISA. The virus isolation by cell culture allowed us to detect 6 febrile patients coinfected with dengue and Chikungunya viruses. Thus, in the present study we documented the
dengue and chikungunya co-infection and that the CHIK virus genotype circulating is belong to Asian
genotype with a 99% similarity to the Chikungunya virus strain WHCHK29 from the Dominican
Republic, based on the E protein nucleotide sequences.
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Chikungunya fever outbreak in La Romana, Dominican Republic, Summer 2014
Langsjoen Rose M.1, Rubinstein Rebecca J.1, Kautz Tiffany F.1*, Kiaty-Figueroa Liddy1, Silfa
Jael,2 Bido Franklin3, Dacso Matthew1, Weaver Scott C.1
1 University

of Texas Medical Branch, Galveston, TX, USA.
Dr. Francisco A. Gonzalvo, La Romana, Dominican Republic
3Buen Samaritano Hospital, La Romana, Dominican Republic
2Hospital

Chikungunya virus is an alphavirus in the family Togaviridae known for causing a debilitating febrile
and often chronic arthritis. Prior to 2013, CHIKV was confined to the Eastern Hemisphere where it is
spread primarily by the mosquito Aedes aegypti, although some Indian Ocean lineage (IOL) strains
were able to adapt to the alternative urban vector, Aedes albopictus. Recently, CHIKV established
transmission cycles in the Western Hemisphere, beginning in the Caribbean islands before spreading
through northern South America and northward through Central America to Mexico. Here, we
describe an outbreak in one of the earlier locations, the Dominican Republic. Serum samples
collected from patients with acute febrile illness who visited one of two hospitals in La Romana were
tested for CHIKV RNA by quantitative RT-PCR and for CHIKV antibodies by IgM ELISA. CHIKV
strains circulating in this region of the eastern Dominican Republic appear to cause unremarkable
disease nearly indistinguishable from other potential febrile illnesses such as dengue, with key
clinical features normally associated with CHIKV infection reported in a relatively low percentage of
patients. Other reports have suggested that New World CHIKV strains produce milder disease than
those of the IOL, and our results support this assertion. Sequencing and phylogenetic analyses of
patient isolates also support a point source introduction for all CHIKV strains circulating in the
Americas.
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INSIGHTS INTO THE MOLECULAR EPIDEMIOLOGY OF DENGUE VIRUSES IN CUBA
Rosmari Rodriguez-Roche, Gisell Díaz, Mayling Alvarez, Emidalys Santana, Esther María
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Introduction. In the Americas, dengue disease has increased dramatically. During the last decade,
epidemics have become more frequent, involved larger populations and the incidence of severe
dengue has increased considerably. In Cuba, contrary to most Latin-American countries, for a period
of around 30 years, only four epidemics well-defined in time, caused by only one serotype and fully
controlled had been reported. Since 2006, due to increases in vector density and the epidemiological
scenario of the region with hyperendemic circulation of four dengue virus (DENV); a gradual increase
in dengue imported cases has been noticed with the consequent occurrence of sporadic outbreaks
involving different provinces of the Island. Objectives. This study is intended to the characterize the
molecular epidemiology of DENV in Cuba during the period 2006-2015 with emphasis on the origin
and in situ evolution of the imported viruses. Materials and Methods. Forty five
sequences
corresponding to the envelope gene representing the four DENV serotypes were obtained directly
from serum samples. Sequences obtained in this study were aligned with relevant sequences
retrieved from GenBank spanning all DENV genotypes. Bayesian phylogenetic trees were
constructed using MrBayes v3.1.2. Results and Discussion/Conclusions. Phylogenetic trees
indicated that a single genotype for each serotype has been introduced in Cuba during the last years;
all isolates were genetically related to viruses circulating in the Americas, mainly from Venezuela,
Brazil, Peru, Mexico, Honduras and Guatemala. In the case of DENV-1 (American/African genotype)
only two imported cases were detected but transmission of this serotype has not been demonstrated.
Particularly for DENV-3 (genotype III) and DENV-4 (genotype II) several introductions have occurred
since 2006, although the analysis of recent sequences reveal the occurrence of in situ evolution.
During 2013 the predominant serotype was DENV-4 even though it has shown less variability than
DENV-3 over the time. For DENV-2 (Asian/American genotype) the extensive genetic diversity
observed in this study seem to be related with multiple introductions during 2013-2014 in different
Cuban provinces. Facing the risk of dengue extension, with children and young adults fully
susceptible, a proactive dengue surveillance system has been strengthened. Measures for vector
control have been maximized based on the principles of dengue control established by the PAHO
Guidelines with the involvement of the whole community i.e. the head of state, governmental and
political bodies at all levels, householders, community organizations, in order to interrupt dengue
transmission.
Funding of research: Dengue in Cuba Project, Cuban Ministry of Public Health.
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Infection of the perivascular cells with dengue virus (Proyect)
Sara. M. Sosa-Delgado 1; Diana Robles-Aguilar 1; Gisela Gutiérrez-Iglesias 1; Jazmín
Machorro-García 1; Rosa A. Jarillo-Luna 1; J. A. Chávez-Negrete 2; J. Leopoldo Aguilar-Faisal 1.
1. Laboratory Conservation Medicine and Laboratory Regenerative, School of Medicine-IPN, DF,
México.
2. XXI Century National Medical Center, DF, México. email: sara.odet@gmail.com
Justification: Through research aims to integrate the perivascular cell and the endothelium, and
their involvement and/or participation for dengue virus infection in communication with the endothelial
cell. Introduction: Dengue fever is an infectious disease transmitted through the bite of female
Aedes aegypti mosquito infected by any of four related serotypes with Dengue virus (DENV).The
severe form of the disease is the dengue hemorrhagic fever (DHF) and dengue shock syndrome
(DSS), which is characterize by abnormal hemostasis and increased vascular permeability.
Histopathological studies show limited capillary damage, which suggests that the loss of endothelial
barrier function is not due to death of endothelial cells; but rather, to the change in of tight junctions
between endothelial cells in comunication with perivascular cells (PC). The perivascular cells are
important in differents processes within the vascular system and because of this may have an
important role in regulating these interactions during with dengue virus infection. Objective: The
characterization of the perivascular and endothelial cells and the with dengue virus infection. DENV-2
strain New Guinea. Materials: 1. - Primary culture cells. 2. - To activate the virus, an intrathecal
neonatal mice model of the strain BALB/c. 3.-The virus culture is carried out in C6 / 36 cells. 4.-The
quantification of the virus is performed in Vero cells. Identifying each serotype is by the technique of
real time PCR. 5.-The immunofluorescence technique to see the damage from virus in the infection in
tight junctions. Preliminary results: Primary cultures established and successfully were characterize
for markers. Infection of the culture cells in different MOI; in Plaque Assay obtain previous
experiment With PFU in Vero cells. Analysis by fluorescence microscopy of the tight junctions Vcadherine, Occluidin and ZO-1 in contact with dengue virus. Conclusions: 1.The monoculture
correspond to endothelial or perivascular cells. 2. Perivascular cells are susceptible to infection by
dengue virus.
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GIS-BASED BUFFERS AND MOSQUITO INFESTATION: EFFECTIVE TOOL TO CONTROL
DENGUE
Skylar Chelton 1, Arturo Rebollón 1; Arlene Calvo 1,2; Octavio Smith 3;
1. Department of Global Health, College of Public Health, University of South
Florida. USA
2. Department of Community and Family Health, College of Public Health,
University of South Florida. USA
3. Centro del Agua del Trópico Húmedo para América Latina y el Caribe (CATHALAC), Ciudad del
Saber. Panamá
Introduction: The vector control program in Panama is built over a basic premise: implementation of
periodic entomologic survey and intervention (larval control, fumigation, education). However,
epidemiology reports of the Health Ministry of Panama show epidemic levels of dengue over the past
decade (e.g. 5489 cases (2005), 7469 cases in year 2009; 5339 cases in year 2014). There is a
major interest to develop better programs to implement timely location-based interventions.
Objective: Build a GIS-based risk buffers to detect areas with increased mosquito infestation to
target tailored educational and prevention programs in
Panama.
Materials and methods: Our project is field-oriented and focused in capacity building of vector
control specialists to maintain a local surveillance system. Our team collaborated with the local vector
specialists of the Mañanitas Health Centre. During house visits, local staff took surveyed water
containers and probable breeding sites for mosquitos (Aedes). If the container was positive, we took
a geo-located cellphone picture.
Then we plotted the images in ArcGIS and established risk buffers based on the distance a mosquito
might flight during its active life (50-500 m). Then, we overlaid these layers on Google Earth to
improve the access of the information (free software, open access, easy to use).
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Conclusion: Using georeferenced cellphone phone to stablish risk areas for dengue and other
vector-transmitted diseases is both cost-effective and accepted by the local staff. This acceptance
supports the intention of implementation. Further steps of the project might include the training on
mapping and development of tailored educational materials for the community of Mañanitas.
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Mapping the Epidemiology of Chikungunya in Touristic Locations of Colombia during 2014215: Implications for Travelers
Tatiana Sierra-Rivera1,2* Jaime A. Cardona-Ospina1, Alfonso J. Rodriguez-Morales1,3
1Universidad Tecnologica de Pereira, Faculty of Health Sciences, Public Health and Infection
Research Group, Pereira, Risaralda, Colombia. 2SaludCoop, Pereira, Risaralda, Colombia.
3Committee on Travel Medicine, Pan-American Infectious Diseases Association. *Fellow.
Introduction/Objective: Chikungunya has emerged as a significant endemoepidemic arboviral disease
in Latin America, including Colombia. Touristic places in many countries have been affected by this
tropical condition. In this setting, travelers to endemic areas in Latin American countries, such as
Colombia should be aware about the risk of infective biting exposure when visiting for different
purposes these areas, including touristic places.
Materials & Methods: In order to help in the advice to travelers, epidemiological information is of
utmost importance, including the availability of detailed maps in order to assess the risk when visiting
specific destinations. For these reasons, we have developed epidemiological maps for CHIKV in the
most touristic departments of Colombia (San Andrés islands, Bolivar, Atlántico and Magdalena) using
geographical information systems (GIS). Surveillance cases data (of the year 2014 and of the first 43
epidemiological weeks of 2015) (official reported by the National Institute of Health of Colombia) were
used to estimate annual incidence rates using reference population data (of 2014 and 2015), on
CHIKV infections (cases/100,000pop) and to develop maps in the touristic departments. GIS used
was Kosmo® 3.1.
Results: During 2014-2015, 30,729 cases have been diagnosed in these locations, with a cumulated
incidence rate of 524.3 cases/100,000 pop, being 422.2 in 2014 and 103.9 in 2015. In 2014 highest
incidence was in Bolivar (capital Cartagena) with 877.5 cases/100,000 pop; in 2015 is San Andrés
islands with 1,724.2 (6.4 times higher than in 2014). Eight GIS-based maps were developed. Last
year, more than 630,000 tourists (14% international) arrived to San Andrés, with an estimation of 2%
of them in risk of CHIKV infection for 2014-2015 according our results.
Discussion/Conclusion: The Caribbean region of Colombia is a highly touristic area. Then, to provide
relevant information in order to assess the risk of travelers with specific destination in highly
transmission areas with the idea of giving prevention advice is of outmost importance. Even more
because they play also an important role in the virus spread, as occurs in Colombia and many of its
departments, also now with Zika virus.
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ARBOVIRAL INFECTIONS IN PATIENTS WITH ACUTE FEVER
T Magalhaes 1, MT Cordeiro 1, L Pena 1, C Braga 1,2, K Lopes 1,3, T Jaenisch 4, ETA Marques 1
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Introduction: Zika and Chikungunya viruses have been recently introduced in Brazil. Autochthonous
infection with these two viruses has been found in several states, including Pernambuco. The
addition of these viruses in Brazil together with the presence of the four Dengue serotypes indicates
that six different arboviruses have become endemic in urban environments over the past 35 years,
posing a great challenge in diagnostic and management of acute febrile viral diseases. In the present
work, we describe the steps to screen for Dengue, Zika and Chikungunya viruses in samples
collected from patients with acute febrile illnesses recruited according to the protocol of the
International Research Consortium on Dengue Risk Assessment, Management and Surveillance
(IDAMS). The IDAMS study aims to find strong biological markers to improve the diagnosis of
Dengue. Methods: Our group has been involved in this study as one of the three sites representing
the Brazilian human population. Since May 2015, we have recruited over 160 patients in a public
urgent clinical care unit (Unidade de Pronto Atendimento - UPA) in the Recife Metropolitan Region,
Northeast Brazil. All volunteers report start of the fever in less than 72 hours and on average each
patient is examined daily for 3.5 days. Currently, in addition to standard clinical exams, diagnostic
tests are being performed for the four dengue viruses (DENV1 to DENV4), Zika and Chikungunya. In
addition, we will perform PCR using universal primers for Alphaviruses and Flaviviruses. Results:
Preliminary results suggest that approximately 20% of the acute febrile cases recruited are dengue
and 10% are Zika. However, these numbers may change as more cases are enrolled and according
to the epidemiological scenario over the months. Conclusion: As very few information is available on
the circulation and on clinical and molecular features of viruses such as Zika and Chikungunya and
highlighting the fact that clinical data will be available for patients testing positive for these viruses,
the results obtained may be extremely relevant.
Funding: Project 281803, European Commission; Project APQ-0302-4.01/13, Fundacao de Amparo
a Ciencia e Tecnologia do Estado de Pernambuco (Facepe).
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ESTABLISHING A BRAZILIAN COHORT OF PATIENTS WITH ACUTE FEBRILE ILLNESSES
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4 Heidelberg University, Heidelberg, Germany.
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Introduction: The logistical implementation of clinical studies is usually very complex and in Brazil it
is notoriously even more so. Here we report the design and implementation of a prospective cohort
study of patients with acute febrile disease assisted at a public urgent clinical care unit (Unidade de
Pronto Atendimento - UPA) in the Recife Metropolitan Region, Northeast Brazil. This study is being
performed in accordance with the research protocol of the International Research Consortium on
Dengue Risk Assessment, Management and Surveillance (IDAMS), aimed at improving Dengue
diagnosis. The main challenges of the IDAMS study consist of: 1) recruiting patients with fever for
less than 72h; and 2) performing medical examinations in at least 3 follow-up visits. We describe the
steps involved in mounting what we believe to be an appropriate infrastructure to perform the study.
Methods: The first step was the choice of recruiting patients in a UPA as it mainly serves the
surrounding communities, facilitating then the follow-up visits. One important issue was that several
costs related to the study protocol could not be covered by the UPA as part of the standard of care
and additional funds were required to be able to strictly follow the IDAMS protocol. This limitation
imposed that our group would apply for additional funds from the local authorities. Another difficulty
was the identification and training of UPA regular staff for the particular rigors of clinical research.
These difficulties resulted in long delays in the study start. Results: Nevertheless, after the start of
the study the recruitment target of 350 individuals are on schedule. Currently, the rate of patients with
four or more visits (complete) is 66.2%, while the rate of patients with less than four visits is 28.8%.
The latter has decreased along the recruitment process as strategies have been developed to
increased patient completion, e.g. house visits. Conclusion: We believe that the infrastructure
mounted to perform this clinical study involving a small-scale health unit and at least two types of
funding resources (each suited to pay for different items), a trained field team, lab technicians
responsible to process/store the samples and perform data entry on the database, a car and driver
available to collect samples 6 days a week, and a team of researchers behind the project
coordination is being successful.
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INFODENGUE RIO: A NOWCASTING SYSTEM FOR THE SURVEILLANCE OF DENGUE FEVER
IN RIO DE JANEIRO, BRAZIL
T.I.S Riback1, C.M Degener1, C.T Codeço1, O.G Cruz1, W Santos-Filho2, M.C.F. Lemos3, F.C
Coelho4.

Introduction: InfoDengue alert system aims to generate a now-casting warning system for dengue
cases transmission in the municipalities. Departments of Health Surveillance, through the use of
information generated weekly by the system, could become more agile and effective about their
decision-making in their dengue surveillance programs. The alert system seeks to remove the
distance between the information analysis usually applied to the past, and the need to generate
information in near-real time for decision making. The warning system is already in operation for Rio
de Janeiro city (Brazil) and being actively used by the local health department. Methods: It is
important highlight that the success of InfoDengue Rio is directly related to the partnership between
the health system and the academy. Data used to feed the system comes from different sources,
including climate, social networking and official dengue cases notification data. The beginning of each
epidemiological week, the system captures climate time series, case reporting and activity on social
networks. After pre-processing of data are calculated indicators witch give rise to a warning system in
four levels with the current dengue situation in ten regions of the city. The system uses in an
integrated manner several methods of analysis, including survival modeling, Bayesian modeling, a
systematic collection procedure and fast data processing. This automation integrated with statistical
modeling enables fast visualization of the distribution of dengue cases transmission in a municipality
over time and space. Results: A risk map is generated to inform the public about the week's level of
attention and the evolution of the incidence. A report is also sent automatically to the municipality's
situation room, containing detailed presentation of the data and alert levels by region. The
InfoDengue Rio website (http://alerta.dengue.mat.br/) provides information about the history of
dengue in the city in different formats which can be accessed by anyone interested in understanding
the dengue transmission situation of in their municipality. Conclusion: Preliminary analysis in Rio de
Janeiro, using historical series from 2011 to 2014 indicates good degree of confidence and accuracy.
The successful experience in the city of Rio de Janeiro is undergoing expansion to other Brazilian
cities. The incidence control and preparation to face dengue epidemics depends on effective
monitoring signals that warning the cases increase and potential epidemics. Thus, it is very important
analyze all information about dengue generated during the notification process, serving as the basis
for the health policy decisions of municipalities.
Funding: Fundação Nacional de Saúde
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MOLECULAR EPIDEMIOLOGY OF DENGUE IN A PEDIATRIC POPULATION FROM MÉXICO
Verónica Bravo-de la Cruz 1 , Nayeli MJ Mendoza-Tavera 1, Daniel Arellanos-Soto 1, Jesús
Villarreal-Pérez 2, Else García-García 2, Ana María Rivas-Estilla 1, Javier Ramos-Jiménez 3

Introduction: Dengue epidemiological profile is currently characterized by an increase in the cases
in children < 15 years of age. Information about the epidemiology of dengue in the pediatric
population in Mexico is scarce. We evaluated the epidemiological, clinical characteristics and viral
genetic variants in pediatric patients with confirmed dengue infection during 2010-2015 in Nuevo
León State, México.
Methods: Data from regional dengue surveillance system (Secretariat of Health) was used to
assess the epidemiological and clinical analysis. According to the public health clinical algorithm, the
patients were classified as DF/DHF/DSS and geographically localized using a georeferentiation
software (ArcGIS). Serum samples were tested to confirm DENV infection and circulating virus
serotype employing serology or molecular techniques (RT-qPCR), respectively. The isolated viral
genomes were sequenced and filogenetic analysis was performed.
Results: We studied 1336 pediatric cases presented during the last 5 years in Nuevo Leon State.
The univariate analyses indicated that the prevalent group was between 13 to 17 years old , which
also was the one with higher hemorragic cases. The patients concentrated in the urban zone of
Monterrey (n=480).
Particularly, during the 2010 outbreak, the cases were also localized at the urban area (70.5%) and
most of them were classified as dengue fever (n=805). Most of the cases were between 10 to 14
years ; this group and the adolescents manifested a similar clinical presentation as the adults and
presented the following clinical symptoms: fever (99.5%), headache (92.1%), myalgia and arthralgia
( 86.1% and 74.8%, respectively). Unspecific respiratory and gastrointestinal symptoms were
described in patients under 5 years old. Only 39 patients (4.5%) showed a hemorrhagic
manifestation, and epistaxis was the common one (64.1%). The platelets values from patients with
hemorrhagic dengue were significantly minor compared with dengue fever patients (p=0.001).
DENV-1 serotype and African-American genotype was the predominant dengue virus followed by
DENV-2.
Conclusion: This study demonstrates differences in the clinical profile of distinct groups of pediatric
patients. Independently of the presence of an outbreak, children over 10 years clinically are similar to
adult in comparison to the unspecified symptoms in toddlers and preschooler, which are
underreported due to a subdiagnosis or difficult in differential diagnosis. Although, DENV2 was also
circulating, the hemorrhagic cases were uncommon and the lethality was zero, similarly to other
Latin-American populations. This different clinical outcome comparing with Asian pediatric patients,
is of importance for improve studies in urban areas focused on the genetic background and viral
genetics in mexican children.
Funding: Consejo Nacional de Ciencia y Tecnología. CONACYT SALUD 2010-01-141409.
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Departamento de Bioquímica y Medicina Molecular, School of Medicine, Universidad Autónoma de
Nuevo León, México1 ; Secretariat of Health of Nuevo León, México2; Infectology Service ,Hospital
Universitario “Dr. José E.González” , Universidad Autónoma de Nuevo León, México 3
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Vectorial capacity of Aedes aegypti for DENV-2 in three Colombian cities
Víctor HugoPeña-García1, Irma Sanchez-Vargas 2, Rebecca Christofferson 3, Javier Díaz
Francisco 4, Ana María Mejía-Jaramillo 1, Omar Triana-Chávez 1, William Black IV 2, Sair
Arboleda-Sanchez 1.
1 Grupo de Biología y control de enfermedades Infecciosas (BCEI), Universidad de Antioquia,
Medellín, Colombia
2 Arthropod-borne and infectious disease laboratory (AIDL), Colorado State University, Fort Collins,
Colorado, USA
3 Department of Pathobiological Sciences, Louisiana State University, Baton Rouge, Louisiana, USA
4 Grupo de Inmunovirología, Universidad de Antioquia, Medellín, Colombia
Colombia is an endemic country for dengue (DENV), where the four serotypes circulate and are
responsible for multiples cases of disease. Entomological surveillance in urban areas guides vector
control activities as the main control strategy of the disease. Bello, Riohacha and Villavicencio are
three cities endemic for dengue, although with different incidence levels. In these cities, human
patients have been reported to be infected with DENV-2, which suggest circulation of this serotype.
Previous results have determined that Bello has lower mosquito density and they are infected with
DENV-2, meanwhile in mosquitos from Riohacha and Villavicencio the infection with this serotype
has not been observed, despite they have higher density.
Due to mosquito density were no directly related with the amount of infected mosquitoes, we
evaluated the vectorial capacity of Aedes mosquitoes from these three locations with the aim to
explain differences in the levels at which DENV-2 is detected in mosquitoes. Different parameters of
the vectorial capacity were evaluated on mosquitos from each location, including probability of daily
survival, density of mosquitoes as vector-human ratio, a modified version of effective vector
competence, and the man-biting rate. The vector capacity estimation was done using two density
values: 1) the vector-human ratio estimated from field observations and 2) a “control-value” density
equal to 1 (minimizing the mathematical contribution of vector density to vectorial capacity values).
Estimates of man biting rate were different, with Bello having the highest bite rate compared to
Riohacha and Villavicencio. This result could explain why Bello had higher infection rates than the
other two cities. On the other side, Riohacha mosquitoes had higher values of effective vector
competence followed by Bello and Villavicencio. Finally, our results suggest that the vectorial
capacity of these populations is impacted by the man-biting rate rather than density as have been
proposed in previous studies.
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DENGUE OUTBREAK, LAS GARZAS, PANAMA, 2015.
Julio Ayala 1*; Adriana Garcia 1*, Vicente Greco 1*; Lorena Merlo 1*; Lourdes Moreno 1; Marcela
Reyes 1*; Itzel Solis 1*; Yamitzel Zaldivar 2*
1 Ministry of Health (MINSA), Panama, Panama. 2 Gorgas Memorial Institute of Study of Health
(ICGES), Panama, Panama.
Introduction: Las Garzas is a community of the corregimiento of Pacora with a population of 2,427
people.
In May, an increase in the number of dengue cases for the year 2014 in the corregimiento of Pacora
was presented. Despite the efforts made by vector control and health personnel of MINSA CAPSI
Las Garzas, it has not succeeded in containing the outbreak with the control measures implemented.
Objectives: Perform epidemiological description and identify risk factors associated with dengue
outbreak in Las Garzas.
Materials and Methods: Cross-sectional study of 158 cases of dengue confirmed by laboratory or
epidemiological link treated at MINSA CAPSI Las Garzas, May to October 2015. We use the base
data SISVIG of MINSA. We did interviews to the staff of Epidemiological Surveillance and Vector
Control of MINSA. Descriptive statistics were used to compare variables (p <0.05).
Results: Of the 158 cases confirmed by laboratory or epidemiological link MINSA CAPSI Las
Garzas, we obtained an incidence rate of 6.5 cases of dengue per 1000 inhabitants, of which 79
(50%) were of the female gender. The age groups with the highest number of cases were aged 5-14
years (23.4%) and 15-24 years (21.5%). Vector Control has made intervention measures for
mosquito control in the area. Risk factors of the community of Las Garzas are the absence of water
supply systems so should store water for later use and the community is located on area wetlands.
Discussion: To date, the outbreak of Dengue in Las Garzas continues. The onset of rains is not
favoring to the mosquito control. The most affected groups are children, adolescents and young
adults, causing absenteeism in schools and jobs of the dwellers on Las Garzas. The health
personnel of MINSA CAPSI Las Garzas have carried out several campaigns to promote health.
Conclusion: Preliminarily, we observe that the implementation of control measures is not enough.
We suggest behavioral studies of the population and the environment of Las Garzas, and then
implement appropriate measures for the effective control of the outbreak of Dengue.
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*Students of Basic Course of Field Epidemiology, Ministry of Health (MINSA) of Panama and Center
for Disease Control and Prevention (CDC), Guatemala. 2015.
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ESTUDIO DE LA EDAD FISIOLOGICA DE POBLACIONES DE AEDES AEGYPTI EN LA
HABANA, 2004-2014
Yanisley Martínez López
Departamento Control de Vectores, Instituto de Medicina Pedro Kourí (IPK), La Havana, Cuba
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introducción: El estudio de la edad fisiológica de poblaciones de hembras de Aedes
aegypti permite identificar indicadores de riesgo para la transmisión de enfermedades transmitidas
por estos vectores. En este sentido, la técnica de detinova es una herramienta muy valiosa para la
caracterización
de
la
edad
fisiológica
de
estas
poblaciones.
Objetivo: Conocer la dinámica de la edad fisiológica en poblaciones de Aedes aegypti procedentes
de
La
Habana,
en
el
periodo
2004-2014.
Materiales y metódos: Como parte de la vigilancia entomológica llevada a cabo en el
Departamento Control de Vectores del Instituto de Medicina Tropical Pedro Kourí se determinó la
edad fisiológica de adultos de Aedes aegypti, procedentes de los 15 municipios de La Habana. El
estudio se realizó mediante la realización de la Técnica de Detinova y se determinó si eran hembras
nulíparas, grávidas u oníparas.
Resultados: Los resultados evidenciaron altos porcientos de hembras grávidas y oníparas con
relación a las nulíparas. Además se apreció un predominio de las poblaciones longevas,
consideradas las de mayor importancia epidemiológica, en los meses de abril, junio y septiembre.
Conclusiones: El control químico debe ser dirigido a las poblaciones fisiológicamente “viejas” por lo
que en Cuba las medidas adulticidas deberán ser reforzadas en los meses de poblaciones más
longevas, así como vigilar la entrada de viajeros procedentes de zonas endémicas en esos
momentos.
Esta técnica puede ser usada como control de la calidad de las aplicaciones adulticidas al detectar
poblaciones longevas sobrevivientes a éstas.
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Mouse model of antibody-enhanced Dengue virus infection
Amelia K. Pinto 1, James D. Brien 1, and. Michael S Diamond 2
1Saint Louis University, St Louis, MO 63104, USA, 2Washington University School of Medicine, St
Louis, MO 63110 USA
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Dengue virus (DENV) is a mosquito-transmitted, enveloped, positive-sense RNA virus, that consists
of four distinct serotypes (1, 2, 3 and 4) each capable of causing an acute self-limiting yet severe
febrile illness, or severe dengue, which manifests as a hemorrhagic fever and vascular leakage
syndrome. Small animal studies have shown that transfer of sub-neutralizing concentrations of
antibodies enhanced infection and disease in immunocompromised mice. However the use of highly
immunocompromised mice to provide a mechanistic understanding of DENV pathogenesis and
immune responses remains controversial. We demonstrate that DENV infection of LysM Cre +Ifnarf/f,
which lack Ifnar expression only on subsets of myeloid cells, results in a sepsis-like syndrome that
shared features of DENV disease in humans. Administration of sub-neutralizing amounts of crossreactive anti-DENV monoclonal antibodies to LysM Cre+Ifnarf/f mice prior to infection with multiple
DENV serotypes resulted in antibody-dependent enhancement (ADE) with many of the
characteristics of severe DENV disease in humans. ADE in LysM Cre+Ifnarf/f mice was associated
with plasma leakage, hypercytokinemia, liver injury, hemoconcentration, and thrombocytopenia. The
LysM Cre+Ifnarf/f mouse model closely recapitulates several aspects of human disease allowing for
further use of this model to assess DENV pathogenesis and immune responses using circulating or
contemporary DENV isolates.
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Andrea Trujillo-Correa1,2, Rodrigo Ochoa1, James Weger2, Carlos Muskus1, Iván D. Velez1,
,2, Sara Robledo1, Jorge E Osorio1,2
1. Programa de Estudio y Control de Enfermedades Tropicales-PECET, Universidad de Antioquia.
Medellín, Colombia.
2. Department of Pathobiological Sciences, School of Veterinary Medicine, University of Wisconsin.
Madison, WI, United States.

192

www.pandenguenet.org

Dengue is endemic in tropical countries around the world, and there are no effective antivirals
currently available for the treatment of infection with Dengue virus (DENV). Consequently, the need
for antiviral discovery against DENV is crucial. Molecular docking approaches have been used to find
possible inhibitors that can be used as antivirals for specific treatment of DENV infection. Docking
analyses were used to identify theoretical NS5 ligands and to estimate the inhibition NS5
Methyltransferase (MTase) activity of 60,485 molecules, which were downloaded from the ZINC
database. Protein structures were obtained from the Protein Data Bank, and both the proteins and
ligands were prepared using AutoDock Tools 1.5.4 and the molecules were docked using AutoDock
Vina software, taking as reference the residues involved in the active site. Some of the chemicals
with high binding affinity scores were selected for biological evaluation. The cytotoxicity of selected
compounds was tested using the MTT assay. In the antiviral test, cell lines were infected with all four
DENV serotypes and a panel of clinical isolates followed by antiviral treatment. The cell supernatants
were collected to evaluate the effect of treatment on virus yield 48hpi. Treatment with the best
docking candidate showed low cytotoxicity levels and antiviral activity against all serotypes, but
inhibition was found to vary depending on the virus with most cells tested. The number of viral
particles released also was significantly reduced in primary cells (A129 MEF) when added after viral
infection Viral RNA quantified in the serum of both AG129 and A129 mice showed a moderate
reduction in viremia and slowed disease progression. In conclusion, the outcome of our study
demonstrates the combination of virtual screening and validation in the laboratory as a viable
approach for the discovery of new antiviral compounds.
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Dengue neurological disease is most likely due to virus infection
Jorge Castro, Luiza Antunes1, Gabriela Faria-e-Silva Ravagnani1, Mariana Carolina Sobral de
Morais1, Emiliana Abrão Pereira1, Ana Luísa Feitosa Pereira1, Danillo Lucas Esposito Alves1,
Benedito Antonio Fonseca Lopes da1
1. Department of Internal Medicine, School of Medicine of Ribeirão Preto, University of São Paulo,
Ribeirão Preto, São Paulo, Brazil

Funding institution: Sao Paulo Research Foundation – Project # 2011/22514-0.
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Introduction: dengue neurological manifestations have been recently included in the clinical case
classification for severe dengue and are categorized as dengue encephalopathy, encephalitis,
meningitis and late-onset complications, such as Guillain-Barré Syndrome.
Objective of the study: to detect the neurological manifestations associated to dengue during a
large epidemic in a Brazilian city and to correlate virus detection in the cerebral spinal fluid (CSF)
with the severity of the disease.
Material and methods: Patients: dengue patients with neurological involvement admitted to a large
tertiary teaching hospital were enrolled after family agreement. Blood and CSF were collected and
the paired samples rapidly transported to the virus laboratory. Clinical data on clinical manifestations
were collected during admission. Quantification of viral load: viral loads on blood and CSF were
quantified by a real-time polymerase chain reaction ([RT]2-PCR) after RNA extraction and a regular
RT-PCR for dengue virus serotyping. Serological diagnosis and antigen detection: IgM, IgG and
NS1 detection was performed in blood and CSF using commercial kits.
Results: Patients: 179 patients were admitted to our hospital and 9 of them presented with
neurological manifestations, 5 women and 4 men. Their mean age was 58 years old (26-76-yo) and
the mean time to develop their symptoms was 9 days. Only one died (a 75-year-old woman with
encephalitis) and another one was discharged with minimal sequelae following a Guillain-Barré
Syndrome. Characteristics of the disease: neurological disease was categorized into meningitis (2
cases), meningoencephalitis (4 cases), encephalopathy (2 cases) and Guillain-Barré Syndrome (1
case). All of them were secondary infections and dengue-1 virus was the only serotype detected.
NS1 detection was positive in the serum of 7 patients, but undetectable in their CSF. IgM was
detected in all serum and in 5 CSF samples. IgG was also detected in all serum samples and in 7 of
the CSF samples. Viral loads were detected in 7 CSF samples and were higher in serum than in
CSF, except for the patient who died from encephalitis.
Discussion/conclusion: neurological involvement of dengue was one of the most important clinical
entities observed in severe dengue in this study. An important observation was the presence of
dengue RNA in the CSF of most patients and that the viral load in the CSF was higher in the patient
with the most severe disease, showing that the neurological disease is most probable a result of the
virus infection of the central nervous system.
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Antiviral activity of plant extracts and essential oils from Panamanian flora against dengue
virus
Carolina De La Guardia 1,2, Mario Quijada 1, Mahabir Gupta 3, Ricardo Lleonart 1
1Center for Molecular and Cellular Biology of Diseases, Instituto de Investigaciones Científicas y
Servicios de Alta Tecnología (INDICASAT-AIP), Ciudad de Panamá, Panamá.
2Biotechnology Department, Acharya Nagarjuna University, Guntur, India.
3Centro de Investigaciones Farmacognósticas de la Flora Panameña (CIFLORPAN), Facultad de
Farmacia, Universidad de Panamá.
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In Panama, dengue morbidity is very high. The most severe outbreak reported was in 2011, it was
detected more than 3000 cases, including 38 cases of severe dengue and 17 deaths. Due to the
favorable environmental conditions for the transmission of dengue virus, the number of cases has
been on the rise in the past years. It was estimated that in 2010 were 96 million apparent and 294
million unapparent dengue infections worldwide, been Asia the continent with more infections (70%),
following the Americas with 14% and Africa with 16%. The lack of vaccines and antivirals has made
the control of this disease difficult a task. Therefore, it is important to identify molecules with antiviral
activity against dengue. Several investigations have shown that natural compounds and small
molecules show a great potential as dengue virus antivirals. The main objective of this study was to
evaluate the effect of plant extracts and essential oils on Dengue virus type-2 infected cells in vitro.
We chose plant families from the Panama flora that previously were identified with antiviral activity
against other viruses. We prepared methanolic extracts of 15 species belonging to 7 families. We
also tested 32 different essential oils from plants. Infected cells with a multiplicity of infection of 3
were treated with 10 and 30 µg/ml of plant extracts or essential oils. We measured the reduction of
the cytopathic effect produced by the virus by measuring cellular ATP levels. The viability of the cells
treated with the test extracts was also determined by measuring the cellular ATP levels on noninfected cultures with CellTiterGlo (PROMEGA) reagent. We were able to identify two plant extracts
and three essential oils that showed a reduction of the cytopathic effect of DENV-2 on Vero cells in
vitro. Further experiments are needed to determine the inhibitory molecule present in the extract and
the mechanism of action. Our results support the potential of plant extracts and essential oil for the
identification of molecules with antiviral activity against dengue virus.
Funding: SENACYT-BID project No. IND-JAL-02-Dengue, and SENACYT-SNI contract No. 1872011.
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Characterization of Immunotherapeutic Efficacy During Chikungunya Virus Infection of
Rhesus Macaques
Rebecca Broeckel 1; Haese Nicole 1; Craig N. Kreklywich 1; Michael Denton; Patricia Smith 1;
Alfred Legasse 1; Michael Axthelm 1, James E.Crowe 2; Michael S.Diamond 3; Daniel N.
Streblow 1

Introduction: Chikungunya virus (CHKV) is an Old World Alphavirus that is currently undergoing an
intense re-emergence in the Caribbean region including South and Central America as well as in
southern Florida. CHKV infections are uncommonly fatal in humans, but the virus commonly elicits
incapacitating arthralgia that can persist for years. Unfortunately, there are currently no FDA
approved vaccines or antiviral treatments for CHKV. Therefore, in order to reduce the impact of this
virus and devastating arthralgia that it causes, we are characterizing Chikungunya virus
pathogenesis in non-human primates and developing novel antiviral therapeutics and vaccines.
Methods: Rhesus macaques were infected subcutaneously in both arms with CHKV-LR. Routine
blood samples were collected and animals were euthanized at 2, 7, or 14dpi. We quantified viral
loads by plaque assays and qRT-PCR and joint tissues were assessed by histological analysis.
Cytokine Multiplex assays were performed on blood plasma and mRNA analysis was performed on
joint tissues. A second group of animals was treated with a humanized anti-CHKV
immunotherapeutic.
Results: Consistent with the effects of CHKV infection in humans, CHKV-infected Rhesus macaques
develop acute polyarthritis showing gross swelling and lesions of the finger joints and wrists that
upon histological analysis indicate the presence of severe edema and cellular infiltration. Plasma
viremia peaks at 2-3dpi and subsides on day 5. Viral infection quickly disseminates throughout the
body of the animal with CHKV RNA being detected by 2dpi in joints of the hands/arms and feet/legs,
spleen, liver, kidney, heart, and lymph nodes and persists >14dpi. CHKV viral loads are particularly
high in the joint tissues of the hands, wrist and elbows; and infectious virus can be isolated from
these joint tissues indicating that CHKV infection persists long after the clearance of plasma viremia.
Infection is accompanied by an early increase in circulating macrophage and dendritic cells (day 2)
and robust T and B cell proliferation beginning at 7 dpi and peaking at day 14. Treatment with antiCHKV immunotherapeutic at 1&3dpi completely eliminates viremia at 2dpi and limits the spread of
virus to distal joints and muscle tissues and some organs and prevented virus isolation. Treatment
did not reduce T cell proliferation indicating that immunity against the virus is not greatly affected by
antiviral treatment.
Conclusions: CHKV infection in Rhesus macaques is robust and represents a highly tractable
model for efficacy testing of candidate vaccines and therapeutics to prevent CHKV infection and
disease.
Funding of research
5 U19 AI109680-02, NIH/NIAID
5 R01 AI089591-08, NIH/NIAID
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1 Oregon Health and Science University, Beaverton, Oregon, USA.
2
3 Washington University School of Medicine, St. Louis, Missouri, USA
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DENV-specific CD4 T-cells dominantly recognize capsid and display cytotoxic phenotypes
Daniela Weiskopf1), Michael Angelo1) Derek J. Bangs1), Jose Zapardiel1), Aruna D. de Silva1)2),
Aravinda de Silva3), Bjoern Peters1) and Alessandro Sette1)
1) La Jolla Institute for Allergy and Immunology, La Jolla, CA, 92037, USA
2) Genetech Research Institute, Colombo, 00800, Sri Lanka
3) University of North Carolina School of Medicine, Chapel Hill, NC, 27599, USA
While DENV-specific CD8+ T cell responses have been extensively studied, the breadth and
specificity of CD4+ T cell responses remains to be defined. CD4+ T cells can contribute to pathogen
protection both directly trhough cytokine production and cytotoxicity and indirectly, by providing help
for CTL CD8+ and B cell responses. Here we map CD4 T cell responses in individuals previously
exposed to dengue virus. To identify HLA class II candidates, we utilized a panel of algorithms for
sixteen common HLA DR molecules representative of the main DR supertypes. These efforts led to
the identification of 365 epitopes derived from all 10 DENV proteins. In contrast to CD8 T cell targets,
the highest number of epitopes was associated with the structural capsid protein (C), followed by
nonstructural NS3, NS2A, NS5 and envelope proteins (E). Phenotyping of the responding CD4 + T
cell subset revealed a DENV specific T cell subset, specifically expanded in donors carrying an allele
associated with protection from severe disease and which is absent in DENV negative donors. This
subset of DENV specific CD4 T cells is associated with markers of effector memory (Tem/Terma),
the chemokine receptors CXCR1, and markers of cytotoxic T cells, such as granzyme B and perforin.
We are currently establishing specific gene expression signatures associated with these
characteristic phenotypes, as a function of different HLA restricting alleles. Detailed knowledge of
phenotype and function of DENV-specific T cells will aid in the establishment of correlates of
protection against severe disease.
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Expression of ligands of NKG2D and DNAM-1 receptors by dengue infected cells and
activation of NK cells cocultured with these cells
Davis Beltrán1,2,3, Arcelys Pitti, Simona Zompi4, Yamilka Diaz1, Juan Miguel Pascale1, Eva
Harris4, Lewis L. Lanier5, Sandra López-Vergès1
1Gorgas

Memorial Institute for Health Studies, Panama City, Panama; 2INDICASAT-AIP, Panama
city, Panama; 3Acharya-Nargayuna University, Guntur, India; 4University of California Berkeley,
Berkeley, California; 5University of California San Francisco, San Francisco, California
The first response against dengue virus (DENV) infection is regularly mediated by the innate immune
response. Natural Killer (NK) cells are an important cell population that could be implicated in the
innate immunity towards the early stage of DENV infection, and these cells have been associated
with mild manifestation of the disease. NK cells usually recognize the surface infected cells coated by
antibodies using its CD16 receptor, and therefore capable of performing antibody dependant
cytotoxicity (ADCC); however in vitro experiments suggest that they are also capable of direct
recognition of DENV-infected cells in the absence of antibodies. Citotoxicity is induced in part by NK
cells performing degranulation of granzime and perforin granules (evidenced by markers such as
CD107/Lamp1). Another important mechanism for viral response is the production of Interferongamma which play a key role in inhibition of viral replication. Ligands of NK cells activating receptors
such as NKG2D and DNAM-1 receptor could be induced during early establishment of DENV
infection allowing recognition of infected cells by NK cells. This hypothesis is supported by genetic
studies that show the association of some alleles of NKG2D ligands MICA and MICB and dengue
disease severity. To verify if NKG2D and DNAM-1 ligands were altered by dengue infection, we
performed in vitro experiments in which immature dendritic cells (imDCs) derived from primary
monocytes from peripheral blood from healthy donors were infected with DENV-2. The ligands of
NKG2D receptor in our analysis included ULBP-1 to 6, MICA and MICB, meanwhile ligands of the
DNAM-1 receptor included PVR and Nectin2. Expression of mRNA for these ligands was assessed
by qPCR at different time points post infection (pi), and many of them were induced by DENV at 6h
and 12h pi. The expression of these ligands as proteins at the cell surface was evaluated by flow
cytometry comparing non infected cells versus infected cells, and some ULBPs were induced at 24h
and 48h pi. We are currently doing Lamp-1 degranulation and intracellular IFNɣ production assays to
evaluate the activation of NK cells cocultured with DENV-infected imDCs. Our preliminary results
suggest that NKG2D and DINAM-1 ligands are induced during DENV infection and we think that this
could allow for recognition of infected cells by NK cells. Further studies will need to be realized to
determine the mechanism of NK cell ligands induction by DENV infection.
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A Novel Combined Vaccine Approach against Dengue - A Pre-clinical Evaluation
Dhanasekaran Govindarajan1, Ramesh Chintala1, Elizabeth Thoryk1, Melanie Horton1, Daniel
DiStefano1, Stephen Whitehead2, Danilo Casimiro1, Beth-Ann Coller1, Andrew Bett1
1Merck & Co., Inc, Kenilworth, NJ, United States, 2National Institutes of Health, Bethesda, MD, United
States
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There is an urgent need for a dengue vaccine due to the increasing burden of dengue. Our vaccine
candidate (V180, currently in Phase I trial) consists of four truncated, soluble dengue envelope
glycoproteins administered with ISCOMATRIXTM, a saponin-based adjuvant. Though the inclusion for
a novel adjuvant in V180 appears necessary to induce a rapid robust response, it may also
complicate the development path. In contrast, live-attenuated viruses (LAV) candidates typically have
good immunogenicity, memory/durability, and favorable cost of goods but may be complicated by
interference, under/over-attenuation, and/or extended dosing schedules. Previously, we showed that
the tetravalent V180 vaccine (with or without an adjuvant) when administered as a heterologous
boost to LAV-primed animals, provided a more robust boost in neutralizing antibodies than a
homologous boost. Though this provides proof of concept that LAV and DEN-80E can be used in a
prime-boost approach, a single vaccine would be easier to administer and would avoid potential
confusion with regard to the sequence of administration of each component. For this reason, we have
conducted studies evaluating the combination of a subunit (DEN-80E) and LAV as a novel “coformulation” vaccine for dengue. This co-formulation offers advantages over individual formulations
since each component complements the limitations of the other. The presence of the subunit vaccine
and an adjuvant in the same composition as the LAV did not significantly impact live virus viability in
vitro and immunogenicity in rhesus monkeys. We believe that, when administered in a prime-boost
regime, this novel co-formulation vaccine will elicit strong immune responses that are primarily driven
by the live vaccine at the prime and by the subunit vaccine at the boost. The combined use of
live/non-live vaccine immunogens has the potential of being an effective vaccine approach against
multiple dengue types.
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Comparison between the sensitivity of indirect methods to detect antibodies against
Chikungunya virus
D Araúz 1, M Atencio 2, L Saénz 1, Y Díaz 1, JP Carrera 1, S López-Verges 1, Y Rodríguez
Moreno 1..
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1Department

of research in virology and biotechnology and 2 Immunovirology section, National
reference laboratory of Public Health, Gorgas Memorial Institute of Health Studies, Panamá city,
Panamá.
Introduction: Chikungunya virus (CHIKV) is transmitted by Aedes mosquitoes and causes fever,
rash and arthralgia. In January 2013, it emerged in the Americas, rapidly expanding from the
Caribbean islands to the continent causing big outbreaks. The first imported cases in Panama were
detected in May 2014 from travellers coming from Haiti and Dominican Republic.
Today, in Panama the diagnostic tests for CHIKV are centralized and realized only at the Gorgas
Memorial Institute (GMI): in the Dpt. of Research in virology for the molecular tests and in the
Immunovirology section for the serologic tests. Currently different commercial serologic tests are
evaluated to determine their sensitivity and specificity, and once these tests are aprooved, they could
be used in other public and private institutions thus allowing a local and faster diagnostic results.
Materials and Methods: 50 convalescent sera samples arrived for CHIKV diagnostics at the
Immunovirology section, which analyzed them with a commercial ELISA IgG test. To determine the
sensitivity of this method and compare it to previous methods, in the Dpt. of Research in virology,
anti-CHIKV antibodies were detected by indirect immunofluorescence (IFA), as well as by plaque
neutralization assays (PRNT).
Preliminary results: From the 50 analyzed samples, only five were positive using the IgG
commercial ELISA, however fifteen were positive by IFA. As IFA can detect all anti-CHIKV antibodies
(IgG and IgM), an ELISA IgM also need to be done. Currently, the PRNT assay is being realized and
until now, for the samples tested, the results are identical to the IFA results.
Conclusion: More analyses need to be done, however preliminary results suggest that the
commercial CHIKV IgG ELISA is not really sensitive and a better method may need to be identified to
be able to descentralize CHIKV serological diagnostics. This descentralized diagnostics should help
to decrease the time of diagnostics for CHIKV, and have surveillance program similar to the one
implemented for Dengue in the country.
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Strategy to measure DENV epitope-specific neutralizing antibody responses
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Introduction: With an estimated 390 million infections annually, dengue virus (DENV) presents a
tremendous burden to global public health. Despite numerous tetravalent vaccine candidates in
clinical trials, there are still major gaps in our understanding of human immunity to DENV. This is
highlighted by recent outcomes that have shown current assays to measure neutralizing antibody
(nAb) titers do not correlate with protective immunity in humans. As such, new tools capable of
measuring specific types of nAbs can provide new metrics by which to measure humoral immune
responses.
Objective: To generate a panel of recombinant DENV (rDENV) that display type-specific nAb
epitopes from heterologous serotypes. These rDENV will allow for functional measurement of specific
families of type-specific nAbs within polyclonal sera.
Materials and methods: Using a combination of classical reverse genetic techniques and novel
quadripartite construction, we have generated cDNA-based infectious clones for all 4 DENV
serotypes. Following identification of potent type-specific nAbs derived from long-lived plasma cells
from human infections, we used structure-guided 3D modeling to identify amino acid residues critical
to the composition and presentation of the complex quaternary epitopes on the DENV E protein that
are defined by these nAbs, and transplanted these regions into heterologous DENV.
Results: We have demonstrated the ability to transplant within all 4 DENV serotypes numerous
potent type-specific nAb epitopes that are complex and highly conformation-dependent. The DENV1
type-specific nAb 1F4 epitope has been successfully transplanted into DENV2 and DENV3; the
DENV3 5J7 type-specific epitope has been moved into DENV4, and the DENV4 5H2 nAb epitope
has been successfully transplanted into DENV1 and DENV2. These rDENV are viable and grow to
infectious titers of 105-107 ffu/ml allowing for functional assays to be developed. Importantly, these
viruses capture 30-100% of the total type-specific nAb response in human samples. Current studies
are focused on the development of additional rDENV that will provide a full complement of viruses
from which custom panels can be designed in order to best assess nAb responses to a given
vaccination/infection. Critically, we are also utilizing these rDENV to assess correlation of responses
directed at these epitopes to protection from DENV disease.
Conclusion: rDENV displaying important nAb epitopes from heterologous DENV serotypes have
been generated and display acceptable levels of fitness and structural integrity. When used in
neutralization assays in conjunction with immune sera these rDENV have proven capable of allowing
measurement of specific families of potently nAbs that appear to define major components of typespecific immunity to DENV.
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Electrocardiographic alterations in patients with chikungunya fever from Sucre, Colombia: A
42-case series
Wilmer Villamil-Gómez,1,2 Eduardo Ramirez-Vallejo,3,4 Jaime A. Cardona-Ospina,4 Luz Alba
Silvera,2† Alfonso J. Rodriguez-Morales.1,4
1Grupo Enfermedades Infecciosas, Hospital Universitario de Sincelejo, Sincelejo, Sucre, Colombia.
2Programa del Doctorado de Medicina Tropical, Universidad de Cartagena, Cartagena, Universidad
del Atlántico, Barranquilla, Colombia. 3Medicina Interna y Cardiología, 4Grupo de Investigación Salud
Pública e Infección, Facultad de Ciencias de la Salud, Universidad Tecnologica de Pereira, Pereira,
Risaralda, Colombia. †In memoriam.
Introduction: Chikungunya virus fever (CHIKV) is significantly affecting the Americas since 2014.
Cardiovascular disorders such as arrhythmias, myocarditis, pericarditis, myocardial infarction have
occurred in previously healthy cases. Although that, there is a lack of publications assessing it. We
report a series of 42 cases of patients with CHIKV infection with suspicion of cardiovascular and
electrocardiographical alterations (myocarditis) from an endemic area, Sucre, Colombia.
Methods: We assessed CHIKV infection (serological/virologically), clinical features and ECG findings
in patients attended in Sucre department health institutions, Colombia, during September 2014-July
2015.
Results: Of the patients included in this report, 22 were female (52%), with a median age of 60 y-old
(IQR 33.5-70.8, only 17 of them were >65 y-old, 16 were <40 y-old). All the patients presented with
fever/polyarthralgia with serological (IgM ELISA) and/or molecular confirmation (RT-PCR) of CHIKV
infection (no dengue). All patients presented chest pain, palpitations and fainting. Myocarditis was
suspected in all of them. ECG alterations were observed in 71.4% of them, being the repolarization
disturbances the most frequent (21.4%). Other alterations seen were: Left ventricular hypertrophy
20%, U waves 13.3% and poor R wave progression at precordial leads 10%. All of them have more
than one ECG alteration (ranging from 0-6) (33% one, 25% two, 16.7% three and 25% four or more).
Conclusions: As in other series, ECG alterations were seen in patients previously healthy and
young. Current series is among the first retrospective series of cases which show significant
cardiovascular manifestations and would lead to a prospective systematic ECG assessment in
patients with CHIKV. Cardiovascular system involvement in CHIKV has the potential to cause
significant morbidity and even sometimes mortality. Although its limitations, as not echocardiographic
assessment was done, this series, the first in the Caribbean region, adds evidence of ECG
alterations in patients with confirmed CHIKV infection.
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First documented cases of ZIKA virus infection in Ceará, Brazil
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Introduction: Zika virus is an arbovirus of the genus Flavivirus, family Flaviviridae, which was first
isolated in 1947. Zika virus is believed to be transmitted to humans by the bite of infected mosquitoes
of Aedes genus. Until April 2007, no transmission of Zika virus had been reported outside of Africa
and Asia, when an outbreak was reported on Yap Island/ Micronesia. After that the virus spread
throughout French Polynesia, New Caledonia, Easter Island. In February 2015, seven months after
the FIFA World Cup 2014TM Brazil, Ministry of Health began to monitor the registration of cases of
indefinite rash syndrome in the states of northeastern Brazil, the first case was detected on Abril.
Ceará is a dengue endemic region in northeastern Brazil, that has experienced an outbreak of
measles from december 2013 until June, 2015. Since April 2015, the State is experiencing an
outbreak of illness characterized by maculopapular rash, itching and mild fever, hyperemia
conjuntival, pain and swelling in the wrists and ankles.
Objectives: To describe the first cases of infection by Zika virus in the state of Ceará.
Material and methods: A sentinel unit located in São José Hospital, reference for infectious
diseases, collected samples for viral testing of patients with these characteristics and sent them to
Lacen-Ce. Forty samples were tested for measles IgM using a Siemens ELISA kit; they were tested
by real time RT-PCR, developed by CDC, for dengue and Zika, in the Evandro Chagas Institute, the
reference arboviruses laboratory. A Focus ELISA kit for detection of AgNS1 was also used for
dengue diagnosis.
Results/Discussion: All samples were negative for measles IgM; 14 were positive, one inconclusive
and 25 negative for Zika virus; 9 samples were detectable for dengue virus by PCR and one by
ELISA/AgNS1. Patients with Zika infection were mostly from Fortaleza, the state capital, but there
were two other cities with Zika cases: Pentecoste and Santana do Acaraú. The symptoms presented
were similar for Zika and Dengue infection: fever, rash, arthralgia, retro-ocular pain and itching were
the prevalent symptoms. The patient's mean age was 38.5 years, with the youngest 19 and the
oldest 62 years.
Similar cases have continued to take place in Fortaleza and other cities. To get an idea of the spread
of the disease, samples from patients with similar symptoms, residents in other municipalities, should
be collected and tested for both flaviviruses that are circulating in the state of Ceará.
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DENGUE-ACTIVATED PLATELETS MODULATE MONOCYTE ACTIVATION THROUGH LIPID
DROPLETS BIOGENESIS
Giselle Barbosa-Lima 1, Eugenio Hottz 1, Juliana Lopes 1, Edson de Assis 1, Andrew Weyrich 3,
Guy Zimmerman 1,3, Fernando Bozza 2, Patricia Bozza 1.
1Instituto Oswaldo Cruz (Fiocruz), Rio de Janeiro, RJ, Brazil. 2Instituto Nacional de Infectologia
(Fiocruz), Rio de Janeiro, RJ, Brazil. 3University of Utah, Salt Lake City, Utah, USA.
Introduction: Dengue is the most important arthropod-borne human viral disease worldwide,
representing a public health problem. It is widely accepted that increased immune cell activation with
overproduction of inflammatory mediators play an important role in dengue pathogenesis. Platelets,
classically known as essential effectors of hemostasis, are now increasingly recognized by their roles
in inflammation. Platelets can mediate inflammatory responses through different mechanisms
including secretion of mediators and interaction with leucocytes. Evidences suggest that specific
stimuli-activated platelets can promote phenotypic changes in monocytes, including enhanced foam
cell formation, that is characterized by an increase in lipid droplets (LD) – dynamic cytoplasmic lipidrich organelles associated to inflammatory and infectious conditions – biogenesis. However, the role
played by platelets in dengue pathogenesis is unclear. Objective: Here we investigate the potential
contributions of platelet-monocyte interactions to monocyte activation, focusing on LD formation and
secretion of inflammatory mediators. Methods and Results: We evaluate the ability of DENV- or
thrombin-activated platelets to modulate monocyte responses in vitro using FACS, confocal
microscopy and ELISA/EIA. We have observed that platelets exposed to DENV in vitro form
aggregates with monocytes and activate signaling cascade in these cells, which culminates in IL-8
secretion. In addition, platelet-monocyte aggregates formation reciprocally increased platelet
activation, observed by an enhanced production of RANTES and PF4. DENV-activated platelets
increase LD biogenesis and COX-2 activation in monocytes, leading to secretion of PGE 2. Damping
LD accumulation through treatment with the Fatty Acid Synthase (FASN) inhibitor C75 prevented
PGE2, but not IL-8, secretion by platelet-monocyte aggregates. We demonstrated that DENVactivated platelets secrete high levels of MIF. LD formation in monocytes exposed to DENV-activated
platelets was dependent on platelet-derived MIF. However, functional MIF present in the supernatant
from DENV- or thrombin-activated platelets was not sufficient to induce LD biogenesis in monocytes.
Finally, lipid accumulation was higher in monocytes which have platelets adhered on its surface
compared to monocytes that do not contact platelets. Discussion and Conclusion: Our results
suggest that beyond soluble mediators, platelet adhesion is a major event in platelet-mediated
modulation of lipid metabolism in monocytes. In conclusion, our data provide new evidence that
platelet driven cytokine and cell-cell signaling contribute to inflammatory responses in dengue.
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Post-chikungunya chronic inflammatory rheumatism: results from a retrospective follow-up
study of 283 adult and children cases in La Virginia, Risaralda, Colombia
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Introduction/Objective: There are limited studies in Latin America regard the chronic consequences
of the Chikungunya (CHIK), such as the post-CHIK chronic inflammatory rheumatism (pCHIK-CIR).
We assessed the largest cohort so far of pCHIK-CIR in Latin America, at the municipality of La
Virginia, Risaralda, a new endemic area of CHIK in Colombia.
Materials & Methods: We conducted a cohort retrospective study in Colombia of 283 patients
diagnosed with CHIK that persisted with pCHIK-CIR after a minimum of 6 weeks up to a maximum of
26.1 weeks. pCHIK cases were identified according to validated criteria by a phone call.
Results: Out of the total CHIK-infected subjects, 152 (53.7%) reported persistent rheumatological
symptoms (pCHIK-CIR). All of these reported joint pains (chronic polyarthralgia, pCHIK-CPA), 49.5%
morning stiffness, 40.6% joint edema, 16.6% joint redness. Of them, 19.4% required and attended for
care before the current study assessment (1.4% consulting rheumatologists). Significant differences
in the frequency were observed according to age groups and gender. Patients aged >40 years-old
required more medical attention (39.5%) than those ≤40 years-old (12.1%) (RR=4.748, 95%CI 2.5508.840).
Discussion/Conclusion: According with our results, at least the half of the patients with CHIK could
develop chronic rheumatologic sequelae, and from those with pCHIK-CPA, nearly the half could
present clinical symptoms consistent with inflammatory forms of the disease. These results support
previous estimates obtained from pooled data of studies in La Reunion (France) and India and are
consistent with the results published before from other Colombian cohorts in Venadillo (Tolima) and
Since (Sucre).
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Flavivirus NS1 proteins differentially modulate endothelial permeability via the endothelial
glycocalyx and intercellular junctions
Henry Puerta-Guardo 1, Dustin Glasner 1, Julio Gallego-Delgado 2, Ana Rodriguez 2, Nori Ueno
3, Melissa Lodoen 3, Eva Harris 1
of Infectious Diseases and Vaccinology, School of Public Health, University of California,
Berkeley, Berkeley, CA; 2Parasitology Division, Microbiology Department, New York University
School of Medicine, New York, NY; 3Department of Molecular Biology & Biochemistry, University of
California, Irvine, Irvine, CA
Dengue is the most prevalent arboviral disease in humans and a major public health problem
worldwide. Systemic plasma leakage, leading to hypovolemic shock and potentially fatal
complications, is a critical determinant of dengue severity. Recently, we described a novel
pathogenic effect of dengue virus (DENV) non-structural protein 1 (NS1) in triggering endothelial
barrier permeability of human pulmonary microvascular endothelial cells (HPMEC) in vitro and
systemic vascular leakage in vivo. In the endothelium, the endothelial glycocalyx like-layer (EGL) and
tight junction (TJ) and adherens junction (AJ) proteins control the barrier function critical for vascular
homeostasis. Here, we examined the ability of DENV and the closely related West Nile Virus (WNV)
NS1 to modulate the EGL and TJ/AJ assembly/disassembly dynamics. We demonstrated that
DENV2 NS1-induced endothelial permeability is initially triggered by the increased
expression/activation of cathepsin-L, a lysosomal cysteine proteinase, which then activates
heparanase, an endo-β-d-glucuronidase that degrades heparan sulfate in the EGL, resulting in
altered distribution of sialic acid and the heparan sulfate proteoglycans, syndecan-1 and perlecan.
This effect was specific to DENV NS1 and was not observed with WNV NS1. Specific inhibitors of
heparanase and cathepsin-L prevented the NS1-mediated endothelial dysfunction associated with
altered expression/distribution of EGL components. In addition to HPMEC, DENV2 NS1 also
increased permeability of human brain microvascular endothelial cells (HBMEC), human umbilical
vein endothelial cells (HUVEC), and human dermal microvascular endothelial cells (HMEC-1), as
measured by Transendothelial Electrical Resistance (TEER). Interestingly, WNV NS1, which does
not alter the permeability of HPMEC, HUVEC or HMEC monolayers, significantly reduced TEER of
HBMECs. This is intriguing as WNV causes encephalitis and alters the blood-brain barrier, in contrast
to DENV, which causes systemic vascular leak. Analysis of intercellular junction (TJ/AJ) integrity by
immunofluorescence microscopy showed that DENV2 NS1 and WNV NS1 induce the disassembly of
TJ proteins, such as ZO-1 and Claudin-5, and AJ proteins, such as beta-catenin and VE-cadherin, in
an endothelial cell type-specific manner. Our findings propose a new mechanism by which NS1
directly triggers endothelial vascular dysfunction through the early enzymatic activation and cleavage
of the EGL and extracellular matrix as well as disassembly of intercellular junctions, resulting in
increased plasma leakage that occurs in severe dengue disease.
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Dengue patient sera factors effect over primary endothelium cell cultures
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Plasma leakage is a distinctive characteristic of severe dengue (SD). The opening of the tight
junctions (TJs) that seal the paracellular route on the capillary endothelial cells, has been point to as
the responsible mechanisms for plasma leakage. It has also been proposed that TJs opening is
induced by soluble factors produced as part of the innate and adaptive immune response against the
dengue virus, present in patient’s sera. Previous work by our group (Puerta-Guardo et al. 2013.
J.Virol.87:7486) identified several proinflammatory cytokines produced in excess by human
macrophages infected in the presence of facilitating antibodies (ADE) that open the TJ´s of epithelial
cells. To further understand the role played by cytokines and TJs in plasma leakage, in this work a
blood brain barrier (BBB) model was used to evaluate the effect on TJs of sera obtained from
patients affected with dengue fever (DF) or SD. A functional assay, based on the continuous
measurement of the transepitelial resistance (TER) of the endothelial cells (cellZscope® multimeter),
was used to evaluate the sera. Our results indicate that sera collected from patients with SD caused
a rapid and significant decreased in the TER of the cultures. Sera from DF patients either have no
effect or unexpectedly, increase the TER of the cultures. Changes in the TER were accompanied by
delocalization of claudin-5 and occludin as determined by confocal microscopy. Determination of
cytokine levels in the sera of patients with DF or SD using a commercial bio-plex assay showed no
significant differences in the levels of proinflammatory cytokines such as IL1Ra, IL-8, TNF-α and INFγ. In contrast, significant (p<0.05) higher levels of IL-10 were observed in the sera of patients with DF
compared to sera from SD patients. These results suggest that the capacity of sera from SD patients
to open TJs is associated to low levels of IL-10 and not to high levels of TNF-α or other proinflammatory cytokines. Preliminary results obtained exposing the endothelial monolayers to purified
TNF-α and IL-10, support this notion. IL-10 is an anti-inflammatory cytokine whose absence has been
associated with severe intestinal barrier dysfunction in KO-/- mice. Thus, high levels of IL-10 in sera
may be an important protective factor for plasma leakage, previously overlooked in the study of
severe dengue pathogenesis. Funding: this work was partially funded by a Miguel Alemán
Foundation award to JEL.
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Introduction: More than 3.9 billion people in over 120 countries are at risk of contracting Dengue
each year. Dengue serotypes 1-4 cause clinical manifestations ranging from self-limiting dengue
fever (DF) to severe disease such as dengue hemorrhagic fever (DHF) and dengue shock syndrome
(DSS). Currently, there is no vaccine available, limiting protective measures to vector control. As
dengue specific antibodies can enhance infection and disease under certain conditions, vaccine
candidates must stimulate responses that simultaneously protect against all four serotypes. Live
attenuated tetravalent dengue vaccines (TDVs) have been shown to be immunogenic and efficacious
in animal models, well tolerated in Phase I trials in humans, and currently in Phase II and Phase III
clinical trials in dengue endemic regions.
Objective: In the present study we sought to analyze the qualitative features of the neutralizing
antibody response induced in naïve and DENV immune individuals who received Takeda’s candidate
TDV.
Methods: Using recombinant chimeric dengue viruses, a blockade of binding assay, and antigenic
cartography, we are mapping the antibody responses in vaccinated individuals.
Results: TDV elicits a DENV-1 neutralizing antibody response focused on a quaternary epitope
surrounding the DENV-1 EDI/II hinge region and a DENV-2 neutralizing antibody response directed
towards a quaternary epitope centered on EDIII of DENV-2. Preliminary data suggests that TDV
elicits DENV-3 and DENV-4 type-specific responses directed against the EDI/II hinge
region. Cartography, competition assays and antigenic site exchange viruses support the hypothesis
that the vaccine elicits responses against these particular quaternary epitopes.
Conclusion: The use of these novel diagnostic tools to map type specific responses may provide
insight into the relationship between natural infection and TDV stimulated antibodies. Additionally, we
may be able to determine the mechanism by which TDV induces protection.
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The neutralizing antibody response to dengue infection is complex, and a thorough understanding of
neutralizing epitopes and how they may differ both between and within serotypes is crucial for
identifying the most relevant correlate(s) of protection. It has recently been reported that the
traditional serotype classifications are not always the best predictors of antigenic patterns, with some
outliers mapping more closely to a virus of a heterologous serotype than to the other viruses of the
homologous serotype. Thus, this study was undertaken to examine how genotypic variation within a
serotype affects antigenicity. A panel of viruses was constructed that swapped the envelope
sequences from heterologous genotypes into a DENV-1 WestPac74 backbone. In vitro replication
kinetics and in vivo virulence were measured. The panel was then used to assess neutralization by
human monoclonal antibodies, human vaccinee sera, and human sera from naturally occurring
infections. The data was analyzed using antigenic cartography and antibody fingerprinting to
measure the impact of genotypic variation on neutralization. All of the viruses were successfully
recovered and replicated well in-vitro. The genotype swaps resulted in significant changes in
neutralization by the human monoclonal antibodies. An in-vivo protection study with the antibody
1F4 confirmed that the differences observed in the neutralization assay is large enough to impact
disease outcome. The cartography results demonstrated that there is a large amount of antigenic
variation between DENV-1 genotypes, in some cases on par with the differences seen between
DENV-1 and the other DENV serotypes. Ongoing analysis with antibody fingerprinting techniques
will help reveal which epitopes are dominant in the individual human serum samples, allowing for the
identification of residues that serve as critical antigenic determinants.
This work is funded in part by the Bill and Melinda Gates Foundation
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Improving specificity of DENV E proteins through synthetic sequence redesign.
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1. Dept. Biochemistry and Molecular Medicine, School of Medicine, Universidad Autónoma de Nuevo
León, Monterrey, Nuevo León, México.
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Introduction: Dengue fever is caused by four serotypes of genetically and antigenically related
dengue virus (DENV-1 to 4). Its clinical presentation ranges from mild febrile illness to severe and
fatal hemorrhagic disease (DHF). Risk of developing DHF increases with secondary dengue
infections by a different serotype. Identifying those patients at a higher risk of developing DHF would
be useful to health systems in regions where DENV infections are endemic. To detect secondary
DENV infections and immunological responses to them, it would desirable to have access to
serological tests that discriminate the different DENV serotypes. However, the main protein targets of
serological responses to DENV (NS1 and Envelope protein) show high amino acid sequence
similarity (>85%) along all 4 serotypes. Here, we describe a strategy to improve antigenic specificity
between DENV1 and DENV2 envelope proteins through conserved epitope inactivation by alanine
substitutions in the aminoacid sequence of DENV E proteins.
Objective: Redesign the amino acid sequences of E proteins from DENV1 and DENV2 to enhance
the contribution of serotype-specific epitopes in serological tests.
Materials and Methods: The amino acid sequences of the proteins E were redesigned, substituting
central aromatic and/or charged amino acid residues within conserved epitopes by alanine residues
through synthetic biology methods. Artificial genes carrying the mutated sequences were generated
and E proteins were expressed in heterologous bacterial systems. The synthetic mutant proteins
(synthDENVElope) thus generated were tested for their ability to interact with sera from 100 patients
with confirmed DENV infections in our in-house luminometric ELISA tests.
Results: SynthDENVElope 1 and 2 proteins bind to antibodies present in sera from DENV-infected
patients. Four different patterns of interaction can be observed: A minor fraction of sera (nearly 17%)
do no react with any of the two proteins. A second fraction (roughly 40%) show robust interactions to
both proteins. The rest of the ser (43%) bind specifically to either synthDENVElope 1 o
synthDENVElope 2 protein.
Discussion: Our results show that diagnostic/prognostic usefulness of DENV E proteins in
serological test can be improved through goal-directed redesign of relevant epitopes.
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Next generation dengue vaccines with reduced potential for enhancement?
Laura White 1, Upasana Arora 2, Melissa Mattocks 1, Viswanathan Ramasamy 2, Robert
Johnston 1 and Navin Khanna 2
1Global Vaccines Inc., Durham, NC, U.S. 2International Centre for Genetic Engineering and
Biotechnology (ICGEB), New Delhi, India.
The development of a safe and efficacious dengue vaccine still faces major challenges, in spite of the
advanced stage of dengue vaccine candidates in clinical trials. The first study of long-term safety of
the Sanofi CYD live attenuated vaccine candidate suggested that vaccine-induced immunity may be
associated with an increased risk of severe dengue in children ages 2-5 years old. This underscores
the need for developing next generation dengue vaccine candidates that protect this population while
minimizing the potential for disease enhancement.
Here we use the AG129 mouse model of in vivo enhancement of dengue to evaluate the relative
potential of antibodies induced by different vaccine platforms for enhancement of dengue infection
and disease. In this model, infection with a sublethal dose of DENV in the presence of denguespecific enhancing antibodies results in increased virus replication and a lethal infection.
Immune sera against the four dengue serotypes were generated in wild type mice to the following
immunizing antigens: 1) whole replicating dengue virus, which induces antibodies to prM and E
Domains I, II and III; 2) E protein ectodomain (EDI,II,III) expressed from an alphavirus vector (E85VRP), which predominantly induces antibodies to EDIII; and 3) an EDIII-VLP tetravalent antigen
(DSV4).
Antisera from the different vaccine candidates were transferred into AG129 mice at different dilutions
(N=5-6/group). The next day a serum sample was collected from the passively immunized recipients
to determine pre-infection neutralizing antibody titers. Mice were infected 3-4 hrs. later with a
sublethal dose of DENV2 strain S221. Morbidity and mortality were monitored daily for 14 days.
When compared at equivalent neutralization potencies, passive administration of antisera from mice
immunized with live virus resulted in 100% mortality in the AG129 recipient mice. In contrast, passive
transfer of antisera from mice immunized with either VRP-E85 or EDIII-VLPs resulted in no enhanced
disease. Results from passive administration of vaccine-induced immune sera generated in nonhuman primates will be discussed.
Our results show that the AG129 in vivo ADE model may be useful for screening vaccine candidates
for their relative potential to cause disease enhancement.
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Kinetics of dengue infection enhancing activity in Brazilian infants
Priscila Castanha 1; Eduardo Nascimento 2; Marli Cordeiro 1; Maria Júlia Mello ³; Ernesto
Marques Jr 1,2; Cynthia Braga 1,3.
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Introduction: Severe dengue is a main cause of hospitalization and death among children in many
Asian countries. In contrast, severe cases mainly affect adults in Brazil. Dengue virus (DENV)
infection-enhancement by subneutralizing levels of maternally derived DENV-specific antibodies is
implicated in DENV pathogenesis during infancy. Studies conducted in Asian infants have shown that
the peak of Enhancing Activity (EA) occurs between 6th and 9th month of age.
Objective: We determined the kinetics of Enhancing Activity (EA) by maternally acquired DENVspecific antibodies during the first year of life in children enrolled in a prospective cohort study
conducted in Northeast Brazil.
Materials and methods: We randomly selected a subset of independent serum samples obtained at
birth (umbilical cord) and at 2, 4, 6, 8, 10, and 12 months of age from healthy children with no
evidence of current/previous DENV infection; born to DENV-3 immune mothers. In-house virus
capture ELISA was used to estimate the levels of DENV-specific IgG and values obtained were logtransformed. Enhancing activity (EA) was determined using K562 FcγR-expressing cells by flow
cytometry. Serum samples were tested at a low dilution (1/10) to mimic in vivo conditions. Samples
were pre-incubated with DENV-2 (strain 16681). Following, the mixture serum-virus was inoculated in
K562 cells for 2 days. EA was measured as the n-fold increase in the percentage of DENV infected
cells relative to that in a DENV-naïve serum.
Results: Maternally derived DENV-specific IgG were detected in 100% of cord serum samples and
disappeared in 63%, 80% and 93% of the children by the age of 6, 8 and 12 months, respectively.
Higher DENV-specific IgG titers were detected at birth (4.87±0.54) and the levels were negatively
correlated with age (r= -0.9624; p=0.0005). The antibody titers significantly declined to 3.84±0.82,
1.32±1.77 and 0.27±1.04 at 2, 6 and 12 months of age, respectively (p<0.001). The peak of
enhancement was detected by the age of 2 months (EA=1.96; range 1.1 to 2.6) when compared with
sera collected at any other month of age (p<0.0001). EA was no longer detected by the age of 6
months.
Conclusions: Unlike Asian infants, EA of dengue infection by maternal-transferred dengue
antibodies occurs at earlier age in Brazilian children. This finding might explain the low occurrence of
severe dengue among infants in our setting.
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Systemic dissemination of Zika virus infection during an outbreak in Rio de Janeiro, Brazil
Sequeira PC, Mendonça MCL, Alves SS, Araújo ES, Fabri AA, Santos FB, Nogueira RMR &
Fillipis AMB
Fundação Oswaldo Cruz, Instituto Oswaldo Cruz, Rio de Janeiro, RJ, Brazil
Zika virus (ZKV) is an arthropod-borne Flavivirus that was first isolated in 1947 in Uganda. Infection
by ZKV is usually self-limiting without severe complications or fatalities. The first reported large
outbreak of ZKV human infection occurred at the Federated States of Micronesia in 2007, when 73%
of the local population became infected. During this outbreak, cases presenting neurological
manifestations were reported and the incidence of Guillain-Barré syndrome (GBS) was 20 fold higher
than expected. The first autochthonous cases of Zika fever in Brazil were confirmed in April 2015.
Since then, several states of Brazil, including Rio de Janeiro, have reported ZKV outbreaks.
We report the laboratory findings obtained after analysis of CSF, saliva, serum and urine samples
from a single patient exhibiting a four-day history of intense headache and complain of difficulty to
walk due to paresthesis of feet. The patient also presented signs of arthritis in hands and feet,
besides disseminated pruritic rash.
Quantitative ZIKV-specific real-time RT-PCR confirmed ZKV infection in serum, saliva, cerebrospinal
fluid and urine samples obtained from the patient, showing systemic viral dissemination. All samples
resulted negative by RT-PCR for dengue and chikungunya infection. Sequencing of 327 base pairs of
part of the envelope protein confirmed the Asian genotype. This is the first report of ZKV RNA
detection in CSF from a patient presenting neurological manifestations during the course of a ZKV
outbreak, showing that ZKV have the ability to invade the central nervous system.
Finally, our findings reinforce the applicability of noninvasive samples as alternative to serum and
CSF in the diagnostic of ZKV infecton, mainly because of the possibility to detect virus in urine after
viremia has disappeared.
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Modelling to inform dengue clinical trial design and interpretation

Introduction:
For complex infectious diseases, traditional designs of late phase clinical trials for prophylactic
vaccines may face limitations due to heterogeneities that can potentially impact the evaluation of
vaccine efficacy. In particular, impacts of heterogeneity on a priori defined end-points and related
vaccine efficacy estimates is important. As already shown via modelling for malaria and HIV,
significant sources of bias may be present due to the effects of different types of heterogeneities
such as the exposure to infection, response to vaccine, or immune status. Ignoring heterogeneity in
exposure to infection may lead to underestimates of vaccine efficacy, while efficacies may be
overestimated when heterogeneity in vaccine response is not accounted for 1. Appropriate methods to
account for these biases are needed to ensure interpretation of outcomes between different trial sites
and extrapolation to settings with different epidemiological contexts. Household and neighborhood
level spatio-temporal clustering of dengue transmission, inapparent dengue virus infection, assay
limitations to determine past flavivirus exposure, and increased risk of severe clinical manifestations
in secondary infections define a complex and challenging environment for dengue vaccine clinical
trials not well accounted for using traditional study designs and analyses.
Objective:
Although several vaccines are currently at different stages of development, relatively few among the
many dynamic models developed thus far for dengue have focused on the potential impact of
vaccination. Moreover, those models so far primarily aimed at assessing the potential impact of
implementing vaccination programs at the population level under various vaccination strategies and
vaccine profiles. Our objective is to enumerate the ways in which mathematical mechanistic models
can potentially inform the design and interpretation of late phase clinical trials for dengue vaccines.
We propose a theoretical modelling framework highlighting the spatio-temporal and inter-personal
heterogeneities likely to be encountered at a study site level, such as immune history and mosquito
abundance, and will discuss the type of input data needed to populate those models. We will
conclude by relating those model features and data needs to the outstanding questions about trial
design and interpretation that can (and cannot) be informed by modelling.
Conclusion:
Individual-based models have the potential to inform and add value to late phase clinical studies for
dengue beyond the insights so far obtained from models with lesser granularity. They can facilitate a
clearer understanding of how different types of heterogeneities and other complexities of dengue
epidemiology can impact study outcomes from late phase vaccine trials.
Funding: GlaxoSmithKline Biologicals SA
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Prevalence of post-Chikungunya Chronic Inflammatory Rheumatism: A Systematic Review
and Meta-Analysis
A. J. Rodriguez-Morales1,* J. A. Cardona-Ospina1, S. F. Urbano-Garzón1, J. S. Hurtado-Zapata1.
1Universidad Tecnologica de Pereira, Faculty of Health Sciences, Public Health and Infection
Research Group, Pereira, Risaralda, Colombia. *PhD Student
Introduction/Objective: There is no accurate representative information regard the percentage of
patients that would develop chronic inflammatory rheumatism (CIR) post Chikungunya infection
(pCHIK).
Materials & Methods: We conducted a systemic review of the literature in three databases
(PubMed, SCI and Scopus) in order to identify studies assessing the proportion of patients that
progress to pCHIK-CIR. We performed a random-effects model meta-analysis to calculate the pooled
prevalence and 95% confidence interval (95%CI). A 2-tailed alpha level of 5% was used for
hypothesis testing. Measures of heterogeneity, including Cochran’s Q statistic, the I 2 index, and the
tau-squared test, were estimated and reported. Subgroup analyses were conducted by type of study,
country, studies evaluating chronic arthritis, with ≥200 patients and follow-up ≥18 months. Publication
bias was assessed using a funnel-plot.
Results: Up to June 15, 2015, our literature search yielded 578 citations. The pooled prevalence of
pCHIK-CIR at 18 selected studies among 5,702 patients was 40.22% [95%CI, (31.11–49.34%), τ2 =
0.0838]. From studies derived from India was 27.27% [95%CI, (15.66%-38.88%), τ2 = 0.0411] whilst
from France was 50.25% [95%CI, (25.38%-75.12%), τ2 = 0.1797]. The prevalence of pCHIK chronic
arthritis was 13.66% [95%CI, (9.31%-18.00%), τ2 = 0.0060]. Considering just those studies with at
least 200 patients assessed was 34.14% [95%CI, (23.99%-44.29%), τ2 = 0.0525]. In studies with a
follow-up ≥18 months, was 32.13% [95%CI, (22.21%-42.04%), τ2 = 0.0453].
Discussion/Conclusion: According with our results in the most conservative scenario about 25% of
CHIK cases would develop pCHIK-CIR (34% if we just consider the most representative studies) and
14% chronic arthritis.
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ROLE OF THE CROSS-REACTIVE ANTIBODIES INDUCED BY DIII-C PROTEINS ON DENGUE
INFECTION ENHANCEMENT.
Alienys Izquierdo 1, Aina Méndez 1, Esther M. Mesa 1, Edith Suzarte 2, Maying Álvarez 1, Hermis
Rodríguez 1, Gerardo Guillén 2, María G. Guzmán 1
1 PAHO/WHO Collaborating Center for the Study of Dengue and its Vector, Department of Virology,
Tropical Medicine Institute “Pedro Kourí” (IPK), Havana, Cuba.
2 Center for Genetic Engineering and Biotechnology (CIGB), Havana, Cuba.
Introduction: Dengue is a growing health problem, affecting a third of the world population. It is not
yet available an effective preventive vaccine against this disease. Antibody-dependent enhancement
(ADE), by pre-existing cross-reactive antibodies, is considered to be the key mechanism for severe
clinical outcome. The dengue vaccine proposals based on non-replicating sub-unit vaccine
candidates is an alternative to achieve a safe vaccine. Among the major structural antigens are the
envelope (E) glycoprotein, in particular the domain III (DIII) which is implicated in host receptor
recognition and contains several neutralizing epitopes, and the capsid protein (C) containing
numerous T cell epitopes, inducers of memory cell-mediated immune response . According to this,
Cuban dengue vaccine candidate is a recombinant subunit based on the fusion of the DIII of the E
protein to the capsid protein (C) of the same serotype.
Objectives: To assess the serotype specificity of the humoral immune response induced by the
recombinant DIII-C proteins in a mouse model and to evaluate the ADE capacity of sera from DENV1 recombinant protein (DIII-C-1) immunized mice against strains of DENV-2 from different genotypes
(Sequence DENV-1 / DENV-2 have been associated with severe clinical outcome).
Materials and methods: Four weeks old Balb/c mice were immunized by intraperitoneal route with 3
doses of 20 ug of DIII-C recombinant proteins adjuvanted with aluminum hydroxide. Serum was
collected 15 and 30 days after the third dose. The cross-reactivity by ELISA or Neutralization assay
was analyzed. To evaluate the enhancement capacity of infection NS1 protein was quantified in the
supernatant of THP-1 infected cells with DENV-2, in presence of cross-reactive antibodies induced
by DIII-C-1 protein.
Results and discussion/conclusion: The anti-dengue antibodies induced by the recombinant
proteins DIII-C-2, 3 and 4 were highly serotype specific, supporting the possible use of these proteins
as potential safe dengue vaccine candidates. The antibody response induced by DIII-C-1
recombinant protein showed a high cross-reactivity with DENV-2, both Asian and American
genotype. However these cross reactive antibodies do not contribute to ADE phenomenon, since not
enhance of DENV-2 in vitro infection was observed. This also supports the inclusion of this protein in
a tetravalent formulation.
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DENGUE VIRUS NS1 PROTEIN REGIONS AS TARGET OF IMMUNE RESPONSE
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Abstract:
Introduction: NS1 is a 46-50 KDa non-structural glycoprotein encoded by dengue viral genome,
which are thought to be involved in viral replication and is expressed on infected cells in both
membrane-associated and secreted forms. NS1 protein and anti-NS1 antibodies raised during viral
infection have been implicated in dengue disease pathogenesis. However, the elicited immune
response by NS1 protein immunization also has been associated with protection.
Objective of the study: To identify regions of NS1 dengue protein involved in protective immune
response and those associated with immune-pathogenesis of severe disease.
Materials and methods: NS1 synthetic peptides were immunized in mice and studied their ability to
induce B cells immune response. The recognition by human serum samples from patients with
different serotypic dengue virus infection and from individuals who had symptomatic (mild or severe)
or asymptomatic dengue infection was explored.
Results: Selected regions of NS1 dengue protein contain B cells epítopes for murine and human B
cells. Peptides were differentially recognized by antibodies from individuals infected with different
viral serotypes, being some of them predominantly recognized by serum antibodies from DHF
patients.
Discussion/Conclusion: NS1 protein is target of humoral anti-dengue immune response and seems
to be involved in the illness pathogenesis but also in the protection against dengue virus infection. In
the present work we identified some regions that could be implicated in those functions.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R80. Antivirals Session.
USE OF BIOINFORMATICS
METHYLTRANSFERASE

TO

IDENTIFY

INHIBITORS

OF

DENGUE

VIRUS

NS5-

Andrea Trujillo-Correa1,2, Rodrigo Ochoa1, James Weger2, Carlos Muskus1, Iván D. Velez1,
,2, Sara Robledo1, Jorge E Osorio1,2
1. Programa de Estudio y Control de Enfermedades Tropicales-PECET, Universidad de Antioquia.
Medellín, Colombia.
2. Department of Pathobiological Sciences, School of Veterinary Medicine, University of Wisconsin.
Madison, WI, United States.

218

www.pandenguenet.org

Dengue is endemic in tropical countries around the world, and there are no effective antivirals
currently available for the treatment of infection with Dengue virus (DENV). Consequently, the need
for antiviral discovery against DENV is crucial. Molecular docking approaches have been used to find
possible inhibitors that can be used as antivirals for specific treatment of DENV infection. Docking
analyses were used to identify theoretical NS5 ligands and to estimate the inhibition NS5
Methyltransferase (MTase) activity of 60,485 molecules, which were downloaded from the ZINC
database. Protein structures were obtained from the Protein Data Bank, and both the proteins and
ligands were prepared using AutoDock Tools 1.5.4 and the molecules were docked using AutoDock
Vina software, taking as reference the residues involved in the active site. Some of the chemicals
with high binding affinity scores were selected for biological evaluation. The cytotoxicity of selected
compounds was tested using the MTT assay. In the antiviral test, cell lines were infected with all four
DENV serotypes and a panel of clinical isolates followed by antiviral treatment. The cell supernatants
were collected to evaluate the effect of treatment on virus yield 48hpi. Treatment with the best
docking candidate showed low cytotoxicity levels and antiviral activity against all serotypes, but
inhibition was found to vary depending on the virus with most cells tested. The number of viral
particles released also was significantly reduced in primary cells (A129 MEF) when added after viral
infection Viral RNA quantified in the serum of both AG129 and A129 mice showed a moderate
reduction in viremia and slowed disease progression. In conclusion, the outcome of our study
demonstrates the combination of virtual screening and validation in the laboratory as a viable
approach for the discovery of new antiviral compounds.
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The β4 subunit of Cav1.2 Channels in Cardiac Cells Upregulates Interferon-related-Genes and
Inhibits Dengue Virus Infection
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Intracellular calcium plays a role as a second messenger, it is involved in many cellular processes
and in the pathogenesis of many viral infections. For dengue virus infection, hypocalcemia and heart
damage have been reported in patients with severe form of dengue infection, however the role of
calcium in infection and disease in cardiac tissue is not well understood. H9C2 cell line (derived from
rat embryonic tissue heart) expresses voltage dependent calcium channels (Cav1.2), which regulate
intracellular calcium concentrations. These channels are composed of several subunits (α, β and
auxiliary). The subunit β increases surface expression of the α subunit Ca2+ pore and modulates the
Ca2+ current properties associated with channel opening. Moreover β4 subunit has the ability to
migrate to the nucleus, allowing the possibility of regulating its own transcription or some other
processes.
Given the importance of these subunits in calcium metabolism, the aim of this study was to
characterize the effects of the β4 subunit in response to dengue virus infection in H9C2 cells.
Our results show for the first time that dengue virus infection increases the expression of the β4
subunit and induces their nuclear translocation in both infected cells and neighbor cells. Additionally,
we found that infection increases intracellular calcium levels.
Overexpression of β4 subunit in H9c2 cells, decreased the amount of the nonstructural viral proteins
NS1 and NS3, at level of messenger and protein level. Besides that, the number of infectious viral
particles in supernatant decreased.
Finally, we decided to perform a digital gene expression sequencing analysis in H9c2 cells
overexpressing β4 subunit. We confirmed that β4 regulates the expression of antiviral genes. Several
genes that encode proteins related to antiviral activity, such as Ddx58, Ifitm3, Irf7, Stat2, Mx1 and
Ifih1 were significantly up-regulated. Quantification of mRNA abundance by quantitative RT-PCR
indicated that the expression levels of all of these antiviral factors (Irf7, Ifitm3, Ddx58, Stat 2, Ifnb1,
Mx1, and Ifih1) were significantly increased in cells overexpressing β4, in relation to those in control
samples.
In conclusion our experiments suggest that β4 subunit of CaV1.2 channels in H9c2 cells plays an
important role in the cellular response to infection with DENV. This cellular response involves
upregulation of key antiviral proteins.
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Immunocompetent Murine Model for the Pathogenesis Study of Dengue Viruses
DF Barreto-Vieira 1, FC Jácome 1, AC Rasinhas 1, MAN da Silva 1, OM Barth 1
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A limiting factor to study dengue virus (DENV) infection in humans and for a virus vaccine developing
is the absence of a suitable animal model which presents a disease with similar aspects of the
Dengue haemorrhagic fever and Dengue shock syndrome. In the majority of models the animals are
immunocompromised and/or inoculated by routes like the intracerebral, with neuroadapted DENV.
Tissues of adult BALB/c mice infected with non-neuroadapted DENV-1 and DENV-2 serotypes from
patient sera were analyzed. The tissue fragments were processed following the standard techniques
of fotonic and transmission electron microscopy. In primary infection with DENV-1 and DENV-2
morphogical alterations were observed inside hepatic, lung, kidney and cerebellum tissues. DENV-1
particles and specific DENV antigen was observed in C6/36 cells inoculated with the supernatant of
spleen and lung macerates and with the animal sera. Ultrastructural studies of alveolar macrophages
of animals infected with DENV-2 showed DENV-like particles inside the rough endoplasmic reticulum
and Golgi complex, suggesting viral replication. DENV particles were ultrastructurally identified, and
immunolocalized inside C6/36 cells, inoculated with the supernatant (liver, lung kidney and
cerebellum) of tissue macerates. The corporal temperature in the majority of mice increased after the
second day post-infection. Elevated enzyme levels of alanine aminotransferase and aspartate
aminotrasferase were observed. In secondary infections morphological alterations were observed in
liver, lung and heart. The tissue injuries were more severe than those seen in animals with signs of
primary infection. DENV-1 particles, specific DENV-1 antigen and DENV-1 RNA were present in
C6/36 cells inoculated with the animal sera. These studies confirm the susceptibility of BALB/c mice
to infection and reinfection by DENV-1 and DENV-2 and those they can be used as a model for
testing of drugs and vaccine candidates against DENV.
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Dengue neurological disease is most likely due to virus infection
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Introduction: dengue neurological manifestations have been recently included in the clinical case
classification for severe dengue and are categorized as dengue encephalopathy, encephalitis,
meningitis and late-onset complications, such as Guillain-Barré Syndrome.
Objective of the study: to detect the neurological manifestations associated to dengue during a
large epidemic in a Brazilian city and to correlate virus detection in the cerebral spinal fluid (CSF)
with the severity of the disease.
Material and methods: Patients: dengue patients with neurological involvement admitted to a large
tertiary teaching hospital were enrolled after family agreement. Blood and CSF were collected and
the paired samples rapidly transported to the virus laboratory. Clinical data on clinical manifestations
were collected during admission. Quantification of viral load: viral loads on blood and CSF were
quantified by a real-time polymerase chain reaction ([RT]2-PCR) after RNA extraction and a regular
RT-PCR for dengue virus serotyping. Serological diagnosis and antigen detection: IgM, IgG and
NS1 detection was performed in blood and CSF using commercial kits.
Results: Patients: 179 patients were admitted to our hospital and 9 of them presented with
neurological manifestations, 5 women and 4 men. Their mean age was 58 years old (26-76-yo) and
the mean time to develop their symptoms was 9 days. Only one died (a 75-year-old woman with
encephalitis) and another one was discharged with minimal sequelae following a Guillain-Barré
Syndrome. Characteristics of the disease: neurological disease was categorized into meningitis (2
cases), meningoencephalitis (4 cases), encephalopathy (2 cases) and Guillain-Barré Syndrome (1
case). All of them were secondary infections and dengue-1 virus was the only serotype detected.
NS1 detection was positive in the serum of 7 patients, but undetectable in their CSF. IgM was
detected in all serum and in 5 CSF samples. IgG was also detected in all serum samples and in 7 of
the CSF samples. Viral loads were detected in 7 CSF samples and were higher in serum than in
CSF, except for the patient who died from encephalitis.
Discussion/conclusion: neurological involvement of dengue was one of the most important clinical
entities observed in severe dengue in this study. An important observation was the presence of
dengue RNA in the CSF of most patients and that the viral load in the CSF was higher in the patient
with the most severe disease, showing that the neurological disease is most probable a result of the
virus infection of the central nervous system.
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Frequency of dengue infection in patients with neurological disease
Berta Nelly Restrepo 1, Katherine Marin 1, Andrés Santiago Aristizábal 2, Natalia Herrera 2,
Esteban Arango 2
1
2

Instituto Colombiano de Medicina Tropical, Universidad Ces, Sabaneta, Antioquia, Colombia.
Facultad de Medicina, Universidad Ces, Medellín, Antioquia, Colombia.

The clinical spectrum of dengue infection ranges from mild to severe forms with plasma leakage and
organ damage, including the central nervous system. Isolation of the virus in the cerebrospinal fluid
(CSF) is the test of the infective capacity of this virus in this organ. For this reason, we are
developing a cross-sectional study. The aim was to determine the frequency of infection by dengue in
patients with neurological disease. The study population consists of 50 patients with neurological
disease with a past history of febrile episodes at least 21 days before the onset of neurological
symptoms. We are collecting two serum samples. In patients undergoing lumbar puncture we
conserved one sample of 2 mL of CSF. In both samples, dengue diagnosis is performed by NS1,
IgM, and RT-PCR. To date, we have recruited 17 patients one of which was a confirmed case of
dengue by presence of NS1 and IgM in serum. This represents a rate of 5.8% of dengue cases in
patients with neurological disease. There was no cerebrospinal fluid sample. The patient is a woman
of 51 years old that consults because a day after of an episode of dizziness and postural instability
that lasted 10 minutes experienced a decrease on the left arm strength, dysarthria, and left facial
asymmetry. In addition, she had a continuous fever 6 days before. She had history of ischemic stroke
a month before. During the hospitalization she had unstable blood pressure (Min=79/51 mmHg),
bradycardia (54 beats/min) and dizziness. She had no hemorrhagic manifestation, pleural effusion, or
rash. The patient was conscious, oriented, and without aphasia. She had mild dysarthria, left central
facial paresis, and left motor hemiparesis grade 3/5 to extend the left forearm and flexion and
extension of the wrist and grade 0/5 in hand and fingers of the left upper extremity Hemogram
showed thrombocytopenia (Platelet count 44,000/mm 3) and leukopenia (2,400/mm3). The magnetic
resonance brain image showed infarction in the territory of the middle cerebral artery. The
angiography confirmed occlusion and stenosis of big cerebral arteries. Ischemic stroke by dengue
has been reported rarely. Some proposals about of the pathogenesis for ischemic stroke during
dengue infection are the presence of meningovasculitis and a transient hypercoagulable state during
the infection for this virus. In our patient the predominant pathophysiological phenomenon was
atherotrombosis. However the shock and the thrombocytopenia that the patient had could be a factor
predisposing for the new ischemic stroke.
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Adaptability of WHO Dengue Guidelines for a vaccine efficacy trial
Betzana Zambrano 1, Enrique Rivas 2, Margarita Cortes 3, Fernando Noriega 4
1Sanofi Pasteur Clinical Sciences, Montevideo, Uruguay; 2Sanofi Pasteur Clinical Sciences, Mexico
City, Mexico ; 3Sanofi Pasteur Clinical Sciences, Bogota, Colombia, 4Sanofi Pasteur Clinical
Sciences, Swiftwater, Pennsylvania, USA.
Introduction: Dengue vaccines will be an important tool for prevention and control of the disease.
No animal model can reproduce the disease, so efficacy trials should ideally evaluate protection
against disease and disease severity on breakthrough cases. Sanofi Pasteur (SP) performed
efficacy trials in Asia and Latina America using the World Health Organization (WHO) Guidelines for
Dengue trials for sites selection and WHO Dengue Classifications for grading severity assessment.
Objective: To evaluate the applicability of the WHO Dengue guidelines and WHO Dengue clinical
classifications in an efficacy trial performed in endemic Latin-American countries for sites selection
and efficacy assessment.
Material and Methods: WHO Guidelines for the clinical evaluation of dengue vaccines in endemic
areas (2008) were used to select sites. An SP’s score applying the parameters of these Guidelines
was used on each evaluated site. For severity assessment of virologically confirmed dengue cases
(VCD), the WHO Dengue Clinical classifications (1997 and 2009) were used in a trial involving
~20,000 subjects of 9-16 years old in Brazil, Colombia, Honduras, Mexico and Puerto Rico. An IDMC
assessment was confirmed the severity assigned by the investigator/sponsor using their own
definition. Sample size was calculated based upon the mean incidence of reported clinical dengue
cases to the Ministries of Health in the 4-5 years before the trial implementation.
Results: Sites selection: 22 from 33 eligible sites were selected in basis to WHO criteria:
Municipalities with highest mean incidence, investigator knowledge on dengue, experience in clinical
trials, health care access, community dengue awareness and political stability were also evaluated
and performance of trial in sites was according to expected in GCPs and subjects management.
Severity assessment: The WHO revised its clinical classification in 2009 for dengue cases (dengue
with/without warning signs and severe dengue), which not includes severity degree as the previous
classification of 1997 (Dengue Fever, Dengue Hemorrhagic Fever). Although efficacy against severe
forms of the disease was documented and statistically significant, severe cases were very few to
allow an assessment of the vaccine on the overall clinical spectrum of disease.
Discussion/Conclusion: WHO Dengue Guidelines are a useful tool for sites selection. The WHO
revised dengue classification is useful for management of severe dengue cases in clinical settings,
however of limited applicability in research for severity assessment. A more specific, quantitative
clinical score may be needed for a better severe cases evaluation.

223

www.pandenguenet.org

Funding of research: CYD15 trial, NCT01374516, Sanofi Pasteur S.A

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R86. Vaccine Session.
Long-Term Safety of a CYD-TDV Dengue Vaccine in Asia Dengue Endemic Countries
Wartel T Anh1, Frago Carina1, Zambrano Betzana2,
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Background:
Long-term safety is currently monitored in the Asian phase III efficacy trial with CYD-TDV dengue
vaccine. In year 3 of the study (i.e., first year of hospital phase, HP), relative risk (RR) against
hospitalized virologically confirmed dengue (VCD) cases in all participants who entered the study at
2-14 years of age (yoa) was 1.04 (95% CI: 0.52-2.19) with a trend for higher RR in children younger
than 9 yoa [RR of 1.58 (95% CI: 0.61-4.83)] whereas a reduction of hospitalization for VCD was
shown in the vaccinated children from 9 yoa and older [RR of 0.57 (95% CI: 0.18-1.86)].
Objective:
To provide an interim update from Year 4 of long-term safety monitoring of the ongoing Asian dengue
vaccine efficacy trial (i.e., 2nd year of HP).
Methods:
Relative risk was calculated as the ratio between vaccine and placebo groups of the incidence of
hospitalized VCD and severe cases through hospital surveillance during year 4 of the study and RRs
were assessed on the overall study population and on age groups ˂ 9 yoa, and ≥ 9 yoa.
Results:
Year 4 safety follow-up data were available for 10,131 subjects out of 10,272 vaccinated subjects
(~99%) in the study.
In the complete year 4, the RR for hospitalized VCD was 0.98 (95% CI: 0.62-1.59) for the overall
population, 1.19 (95% CI: 0.65-2.28) in < 9 yoa, and 0.73 (95% CI: 0.34-1.61) in ≥ 9 yoa.
There were 9 hospitalized severe VCD cases in vaccinees compared to 4 cases in control group
(randomization ratio 2:1) in < 9 yo. There were 4 hospitalized severe VCD cases in vaccinees
compared to 2 cases in control group (randomization ratio 2:1) in ≥ 9 yo.
In children < 9 yoa, cumulative RR in the entire study (i.e., from Dose 1 to Year 4) was 0.79 (95% CI:
0.56-1.13).
Cumulative RR in older children ≥ 9 yoa was 0.39 (95% CI: 0.24-0.60) in the entire study.
Conclusions:
The observed RR of hospitalized VCD in children <9 in Y3 has reduced in Y4, with a narrowing of the
confidence interval.
In children ≥9 yoa, significant reduction of hospitalized and severe VCD has persisted for 4 years
from dose 1.
Further follow-up of long-term efficacy and safety continues for another 2 years with expanded
surveillance methods in this study.
Funding of research: CYD14 trial, NCT01373281, Sanofi Pasteur S.A
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Identification of peptides with binding activity to DENV-2 E glycoprotein
Carolina De La Guardia 1,2, Ricardo Lleonart 1
1Center for Molecular and Cellular Biology of Diseases, Instituto de Investigaciones Científicas y
Servicios de Alta Tecnología (INDICASAT-AIP), Ciudad de Panamá, Panamá; 2Biotechnology
Department, Acharya Nagarjuna University, Guntur, India.
The entry of the dengue virus into the host cell is a complex process, mediated mainly by the E
glycoprotein. The first step of dengue virus entry is the binding of the viral E glycoprotein to a cellular
receptor and/or attachment factors. Dengue virus E glycoprotein adopts two main conformations,
dimeric in the mature virion, or trimeric in the immature virion. This protein has three domains that are
responsible for the protein rearrangement during the entry process of the virus into the cell. Several
parts of the dengue virus E glycoprotein might be suitable as drug targets, including the stem
domain, the hydrophobic pocket and the receptor binding domain III. Blocking any of these particular
regions may interfere with the entry/fusion process of dengue virus. The objective of this study was to
identify specific peptides able to bind to the dengue virus E glycoprotein, as a starting point to search
for peptides able to interfere with the infection process. For that purpose, we have used full
recombinant DENV2 E glycoprotein and recombinant domain III to screen random peptides displayed
on M13 bacteriophages. After several rounds of panning with these proteins, we have identified a
number of phages which maintain binding affinity to the proteins in phage ELISA assays. After phage
DNA sequencing, several common peptide motifs were revealed which may be relevant to explore as
potential antiviral peptides. At least three of these peptides share binding affinity to both proteins,
suggesting that random phage display libraries may be another appropriate tool to identify potential
antiviral molecules against this virus. Further experiments are in course to define the potential
antiviral activity of these peptides.
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Fever relevance in patients with dengue
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Introduction: In 2009, WHO released a new guideline for dengue classification: no warning signs,
with warning signs and severe dengue. Fever is the initial symptom for research and classification of
the disease. The patient who does not have fever at the beginning or even further complicates the
composition of any gravity classes in the WHO guideline.
Objective of study: Assess the importance of fever in patients with dengue.
Materials and Methods: 30,670 cases were assessed. Laboratory confirmation was taken by ELISA,
or by the research of the protein NS1 or PCR. Fisher's accurate test assessed the association
between fever and others several clinical manifestations related in the 2009 guideline. The U test
from Mann-Whitney found an association between fever and the 2009 classification and also
between time to seek treatment and 2009 classification. Through the ordinal logistic regression for
stereotypes models, it has been analised the risk of patients with or without fever, and the time taken
to seek medical care, develop into the different orders of the 2009 guideline classification, taking
severe dengue as reference category in the pairwise comparison of each orders.
Results: 508 individuals have presented no sign of fever. There was a statistically significant
association between fever and the classification proposed by the 2009 WHO guideline (U =
3160348.5; p <0.001) as well as the time to seek specialized treatment was associated with the WHO
classification (U = 43,705,568.5; p <0.001). The evaluation of fever and time to seek treatment in the
same model showed a possibility of almost four times (OR = 3.74; 95% CI: 3.20 to 4.36) for patients
without fever to have "dengue without warning signs”, compared to "severe dengue ". However, the
chance of an individual, who took up to seven days to seek medical attention, is practically the same
as for any other individual (OR = 1.02; 95% CI: 0.98 to 1.07) considering the " dengue without
warning signs "and" severe dengue ". All models showed good fit for deviance test (p> 0.05).
Discussion/Conclusion: Although individuals without fever are more likely to be in the lowest
category of the 2009 classification, it must be admitted, however, that the existence of 508 individuals
without fever and also a clear association between fever and the 2009 classification denotes a
concern with the absence of a proper diagnosis.
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Dengue in kidney transplant recipients: report of 11 cases from a center
Cássia Estofolete1, Ida Maria Maximina Fernandes2, Mario Abbud-Filho 2, Maurício Nogueira
Lacerda1

Introduction: Dengue is among a the major causes of morbidity/mortality in many South American
countries. The four serotypes (DENV-1 to -4) can cause severe infection, including death. In the last
decades, the growing number of organ transplants in developing countries, especially kidney
transplant recipients (KTx), living in dengue endemics zones, or travel to the areas, could beare at
risk for this infection.
Objetive: This study aimed to characterize DENV infection, clinical and laboratorallyy, in 11KTx in a
single center.
METHODS: We reviewed the records of 11KTx admitted with dengue diagnosis in the Hospital de
Base of São José do Rio Preto, São Paulo, Brazil, between June/2010 and June/2013. The criteria
for admission in the hospital was to present dengue clinical suspicion, with subsequent serum testing
for dengue diagnosis in the laboratory, using NS1 detection, IGg/IgM levels and/or RT-PCR. Clinical
and laboratory data were organized on tables and analyzed according to 2009 WHO Dengue
Classification.
Results: From June/2010 to June/2013, 306KTx were performed and 11(3,6%) KTx required
hospitalization due to suggestive signs/symptoms of dengue. All 11 cases had dengue confirmed by
at least one of the tests: NS1 detection(3/4;75%), IgM/IgG(7/8;87,5%), RT-PCR(7/9;78%). The mean
age was 44,4years. The major basic disease which indicated transplant was chronic
glomerulonephritis (6/11;54,5%). Nine KTx received induction therapy, while two patients did not
receivedreceive any induction drug. All patients waswere using maintenance immunosuppressive
therapy. In average Dengue diagnosis was made afterdone 34±26 months after transplantation. Ten
cases (91%) were diagnosed as dengue without warning signs and one had severe dengue(SD) and
died. Dengue virus-1 was the main identified serotype (6/11;54%). Most common clinical symptoms
were fever (72%) and myalgia(73%). The laboratory abnormalities found were leucopenia (90%),
thrombocytopenia(81%) and elevated AST/ALT(45%). Graft dysfunction occurred in 10 patients, but
none lost their grafts. All patients were treated as per guidelines for dengue infection by Health
Ministry, Brazil, 2013.
Discussion/conclusion: The number and severity of dengue infection have increased in endemic
areas worldwide. The most of patients have nonspecific mild symptoms. Severe manifestation occurs
in 1% of cases, with mortality of approximately 10%. Immunosuppressed patients have prolonged
viremia, decreased humoral and cellular immune response and increased probability of severe
disease. However, it is suggest that an intact immune response is necessary to occur SD. KTx may
have lower risk of severe forms of disease, because they are relatively immunosuppressed. but our
data showed that the majority of cases were dengue without warning signs, as a literature.
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Early detection of dengue virus by capture IgE ELISA test
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Fernando Puerto-Manzano, Julián García-Rejón 1, Machain- G Williams Carlos1
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Introduction. Dengue is an important viral disease with a high prevalence around the world. The
disease is caused by the dengue viruses, which are transmitted by the main vector Aedes aegypti. In
Mexico, especially in the Yucatan, dengue disease has become a serious public health problem.
Among the current requirements for the control of dengue virus, in addition to public participation,
early viral detection is crucial, especially during the febrile phase of infection in order to control
frequent outbreaks.
Objective. The objective of this study was to determine through an enzyme-linked immunoassay
(ELISA) if the immunoglobulin E (IgE) is feasible for the early detection (febrile phase) of dengue
virus.
Materials and methods. 260 sera collected between January 2009 and December 2012, patients
with symptoms of dengue fever were obtained. The groups were divided as follows. Sera from
allergic patients negative to dengue by IgM and PCR (30), sera from patients with negative IgM-PCR
(113), and one group of PCR positive patients (117). The three study groups were assayed with a
mixed antigen pool of the four serotypes by IgE captured ELISA.
Results. Of the total of 260 sera tested in triplicate, the nonparametric Kruskal - Wallis test was used
to compare the optical densities among the three groups. Significant differences between the optical
densities obtained by the test, evaluating IgE positive and negative groups was observed (X2 =
124,674, df = 2, p = 0.000). The average optical density for IgE obtained in the dengue positive
cases, was two times higher (0.105±0.034) compared to the negative cases (0.050±0.033) or the
allergy group (0.051±0.004).
Discussion and conclusion. Globally there is a concern due to the increasing prevalence of dengue
infection and its associated morbidity and mortality. Currently, different studies conducted with
various approaches to interrupt the transmission cycles, such as vector surveillance and early
diagnosis are in demand, therefore; the accessibility, and inexpensive nature of the test beside its
advantage to be used during the first days of the disease, suggests that we could implement this
technique in order to use it as additional tool for viral detection and control.
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Coinfección por leptospirosis y dengue en un paciente en la provincia de Colón
Ríos, Carlos (1) Lam, Cesar (2)

Resumen:
La leptospirosis y dengue son enfermedades infecciosas de gran relevancia en las regiones
tropicales y subtropicales. La estadística de incidencia anual de leptospirosis varía entre 0,1 a 1,0
por cada 100 mil habitantes en climas templados, mientras que en las regiones tropicales húmedas
varía de 10 a 100 por cada 100 mil habitantes. La coinfección por leptospira y dengue habiendo
escasos registros en la literatura médica. En Panamá, no hay casos reportados sobre esta
coinfección. Paciente masculino 28 años sin antecedentes patológicos conocidos con historia de 4
días de evolución caracterizado de fiebre no cuantificada asociada a cefalea holocraneana,
decaimiento, ictericia, epigastralgia, dolor abdominal de predominio en hipocondrio derecho de
intensidad 10/10, náuseas y vómitos de contenido alimenticios con un día de evolución de
evacuaciones diarreicas. Acude a cuarto de urgencias con hipotensión que ameritó administración
de cristaloides y vasopresores. Al examen físico, paciente alerta y orientado, con ictericia de
conjuntiva y tegumento, presión arterial 96/52 mmHg, frecuencia cardíaca de 110x´y frecuencia
respiratoria 22x´, mucosa oral subhidratada, ruidos cardíacos taquirrítmicos, disminución de ruidos
respiratorios en base de campo pulmonar derecho, aumento del perímetro abdominal, dolor a la
palpación profunda del epigastrio y del hipocondrio derecho con hígado y bazo palpable. Los
análisis de laboratorios revelaron 11, 300 leucocitos/mm3 y neutrófilos 81,3%, hemoglobina en 11,5
g/dL y plaquetas 25,000/mm3. La prueba de función renal reveló niveles de creatinina 4,3 mg/dL,
nitrógeno de urea 63 mg/dL, sodio 132 mEq/L y potasio 3,1 mEq/L. La prueba de función hepática
mostró bilirrubina total 22mg/dL, TGO 360 U/L y TGP 92 U/L. En la analítica de orina se evidenció
orina amarilla con turbiedad, cuatro cruces de albúmina, cuatro cruces de sangre oculta, leucocituria
de 1 a 2 campo de alto poder, eritrocituria de 3 a 6 campo de alto poder y urobilinógeno en trazas.
En radiografía de tórax sin infiltrados ni patología pleural. Ecografía abdominal se evidenció
hepatoesplenomegalia. La prueba serológica por VHB y VHC que resultaron negativas. El estudio de
serología para dengue ELISA IgM reportó positivo. El laboratorio central de referencia Instituto
Conmemorativo Gorgas de Estudio de la Salud reportó negativo para la serología para leptospira
ELISA IgM en la primera toma. Se volvió a enviar la muestra un mes después de la primera toma y
reporta positivo para Leptospira interrogans ss Autumnalis y Leptospira interrogans ss Australis
ELISA IgM. Debido a la persistente alteración de la función renal, se le realizó toma de biopsia renal
reportando infiltrado intersticial crónico leve. Diagnóstico final: Coinfección por dengue y leptospira y
nefritis túbulointersticial crónica leve secundaria a leptospirosis. Discusión: La leptospirosis y
dengue son enfermedades infecciosas causantes de enfermedad febril indiferenciada en particular
en regiones tropical y subtropical. La coincidencia de las manifestaciones clínica en la coinfección
leptospira y dengue dificulta el diagnóstico clínico en el momento agudo por lo que se debe recurrir a
las pruebas serológicas para realizarse el diagnóstico. Está demostrado que muchos pacientes con
síntomas clínico de dengue evidencian resultados positivos para Leptospira sp con base de análisis
de laboratorios.
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Dengue Infection Compromises the Survival and Function of Human Monocytes: Implications
in Transmigration.
Courtney Veilleux 1,2 and Eliseo Eugenin 1,2
1Public Health Research Institute, Rutgers the State University of New Jersey, Newark, NJ, USA.
2Department of Microbiology, Biochemistry, and Molecular Genetics, Rutgers New Jersey Medical
School, Rutgers the State University of New Jersey, Newark, NJ, USA.
Introduction: Dengue virus (DENV) infects between 50-100 million and results in over 250,000
deaths annually. Despite high incidence of infection and increasing rates of severe pathology and
mortality worldwide, little is known regarding the cellular mechanisms of severe disease. Severe
dengue is classified as dengue hemorrhagic fever (DHF) or dengue shock syndrome (DSS) and may
manifest with vascular leakage [1] cardiovascular problems [2], or neurological manifestations
including encephalitis [3]. Objective: Our lab aims to investigate the role of leukocyte populations in
mediating severe pathogenesis, DHF, and DSS. Specifically, our objective is to investigate cellular
tropism of DENV and evaluate the mechanism of tropic cells on vascular permeability and
transmigration of leukocytes across endothelium and into ordinarily non-permissive areas, especially
the brain parenchyma. Hypothesis: We hypothesize that dengue infects monocytes productively and
that infected monocytes cause blood brain barrier (BBB) disruption and permeability. Materials and
Methods: Methods used include multicolor flow cytometry, immunoprecipitation, coimmunoprecipitation, ELISA and ELISPOT technology, and fluorescent scanning confocal
microscopy. Results: Our results show elimination of monocytes upon infection of leukocytes with
high levels of DENV, and productive infection of monocytes using lower concentrations of virus for
infection. Furthermore, infection of leukocytes results in upregulation or adherens and gap junctional
proteins, increased secretion of pro-inflammatory factors and exosomes, and transmigration of cells
across a validated model of the BBB. Discussion: Together, these results illustrate a distinct
mechanism of severe pathogenesis involving productive dengue infection of monocytes and the role
of infected monocytes to BBB permeability and breakdown. Understanding monocyte mediated BBB
breakdown is critical for development of new therapies in the future that may target monocyte
infection and monocyte mediated severe pathogenesis.
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EVALUATION OF INTERFERON RESPONSE PROFILES INDUCED BY DIFFERENT DENGUE
VIRAL STARINS ISOLATED FROM MEXICAN PATIENTS

Introduction: One of the main features of the clinical course of infection with Dengue virus (DENV)
is the high variability in the severity, prognosis and disease resolution. Recent studies suggest that
replication of DENV in patients seems to be influenced by the ability of the infecting strain to
modulate the host’s signaling pathway required to activate antiviral response of IFN-type I. There are
no previous studies describing this phenomenon in mexican circulating viral strains.
Objective: To determine if there is an association between the pathogenesis and genetic variability
of serotype DENV1 and 2, by evaluating the expression profiles of interferon response, in cell
cultures infected with viral strains isolated from viremic mexican subjects.
Materials and Methods: We collected 1079 DENV NS1-positive samples of symptomatic patients
which were analyzed by RT-qPCR to confirm viral genome presence, and afterwards cultured in
C6/36 cells. Viral infectivity was tested on BHK21 and Huh-7 cell lines evaluating CPE, plus viruses
were inoculated in sucking BALB/c mice to confirm the onset of symptoms. Huh-7 cells were infected
with these viruses at 0.1moi for 36h. At 36 hpi cells were treated with IFNα (1h, 1000 IU/mL). Upon
treatment, total RNAs was isolated and qPCR arrays (PAHS-016Z, QIAGEN) were performed to
evaluate the expression of interferon related (ISG) and antiviral genes after viral infection.
Results: 13 viral strains were isolated from C6/36 cultures (6 DENV1, 6 DENV2 and 1 DENV4),
confirmed by qPCR and sequenciated. All viral isolates kept their infective potential (on BHK21 and
Huh7 cells), generating viable functional infectious particles and being able to cause illness in an in
vivo system. When ISG levels were evaluated, we found that viral strains had a different ability to
modulate the interferon response. DENV2 induced higher levels of ISG expression when compared
to cells infected with DENV1. DENV1 overexpressed CCL5, CD70, IFITM1, IL10, MNDA, MX1, OAS2
and TLR9. DENV2 differentially upregulated CST2, CCL5, CD70, IFITM1 and OAS2. The
overexpression levels of ISG on DENV2-infected cells were even as 10000 times higher than noninfected Huh-7 cells.
Conclusion: Infection of Huh-7 cells with viral isolates from mexican patients generated different
patterns of ISG overexpression depending of DENV viral strain, suggesting a strain-depandent
interferon response, coinciding with previous reports. However, there is no information previously
reported on the effect of mexican-circulating DENV-strains from patients. This is the first study of
IFN-modulation response using mexican dengue viral strains.
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Dengue virus NS1 protein increases dehydrogenase glyceraldehyde – 3 – phosphate (GAPDH)
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1. Laboratório de Genômica Estrutural, Instituto de Biofísica Carlos Chagas Filho, Universidade
Federal do Rio de Janeiro, Rio de Janeiro, RJ 21941-590, Brazil.
2. Faculdade de Educação Tecnológica do Estado do Rio de Janeiro - FAETERJ (FAETEC),
Paracambi, RJ 26600-000, Brazil.
mohana@biof.ufrj.br emilisilva@biof.ufrj.br.
Among the DENV nonstructural proteins, the NS1 protein is the only one whose function during
replication is still unknown. NS1 is a 46-55 kDa glycoprotein commonly found as both a membraneassociated homodimer and a soluble hexameric barrel-shaped lipoprotein. Despite its role in the
pathogenic process, NS1 is essential for proper RNA accumulation and production of viral particles .
In the present study, we identified that the glyceraldehyde-3-phosphate dehydrogenase (GAPDH)
protein interacts with intracellular NS1. Firstly the Co-immunoprecipitation (CoIP) and mass
spectrometry assays were performed to find interactions using HUVEC-C cell extracts. We observed
that NS1 and GAPDH colocalizated in pcDNA-NS1 transfected and in DENV2-infected BHK-21 cells
by confocal microscopy. In addition, we analyzed GAPDH activity in vitro using purified recombinant
NS1 and BHK-21 protein extracts. We found a unique and exclusive GAPDH peptide by mass
spectrometry and NCBI search. Interestingly, we observed that DENV infection promoted the relocalization of GAPDH to the perinuclear region, where NS1 is commonly found. Both DENV infection
and expression of NS1 itself increased GAPDH activity. Our findings indicate that the NS1 protein
acts to increase glycolytic flux and, consequently, energy production, which is consistent with the
recent finding that DENV induces and requires glycolysis for proper replication. The data presented
here provide new insights that may be useful for further drug design and the development of
alternative DENV antiviral therapies.
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Dengue clinical profile in the last four years in Fortaleza
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Introduction: Dengue has been considered a serious health problem in the world, it being the most
widespread urban virus in the worldwide and occurring mainly in tropical and subtropical areas.
According to the World Health Organization (WHO), it is estimated that 50 to 100 million of infected
people emerge each year. In the state of Ceará, until this moment, it was recorded six epidemics
(1987, 1994, 2001, 2008, 2011 and 2012). Clinical manifestations of this disease range from
asymptomatic forms to severe cases. In epidemic periods, the diagnosis can be made through
clinical and epidemiological criteria. Therefore, this study aimed to evaluate the participants with
clinical suspicion of dengue. Materials and Methods: During the period from February 2010 to
December 2014, 362 patients with clinical suspicion of dengue were recruited through active search
in the clinics and wards of São José of Infectious Diseases Hospital, located in Fortaleza. These
patients were selected according to the following inclusion criteria: patients with fever up to 5 days of
duration, associated with at least two of the following symptoms: headache, retro-orbital pain,
myalgia, arthralgia, prostration and rash. The exclusion criteria were patients younger than 18,
pregnant women, signs suggesting other etiology and patients with more than 5 days of symptoms,
except for ward patients. Clinical data of the participants were obtained by completing an initial
evaluation form. In this study, it was performed the immunoassay test of SERION ELISA classic
Dengue IgM (Virion\Serion®) and the NS1 Ag STRIP® (Bio-Rad), following the manufacturers'
recommendations. Results: Two hundred and ninety three participants with clinical suspicion of
dengue were included in this study, of whom 174 (59.3%) participants were confirmed for dengue by
IgM ELISA and/or immunoassay NS1. One hundred and nineteen (40.6%) participants who did not
have dengue confirmation were classified as acute febrile syndrome (AFS). When we compare the
confirmed cases of dengue versus AFS, the main signs and symptoms were: headache (90.8%) X
(74.3%), myalgia (84.5%) X (59.6%), prostration (66.7 %) X (72.3%), retro-orbital pain (64.1%) X
(54.3%), arthralgia (58.7%) X (82.1%), and rash (40.6%) X (28.1%). Discussion/Conclusion:
Dengue confirmed cases have shown more headache and myalgia than the AFS. On the other hand,
the symptoms of arthralgia and prostration prevailed in AFS. Thus, we conclude the importance of
evaluation of the signs and symptoms to differentiate from the others acute febrile syndromes, for
that more studies are needed.
Support: CNPQ, CAPES, Funcap.
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Antiviral activity of the Acrocomia aculeata against the dengue virus
L.K.V. Barroso 1, L.L. Martins 1, J.G.M Costa. 2, D.M. Lima 1, A.R. Campos 1
1. University de Fortaleza (UNIFOR) – Fortaleza, Ceará, Brazil.
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Introduction: Dengue is an infectious disease, tropical and endemic. Its control has been a
challenge to public health because, in general, it depends on a sum of factors involving popular
habits modification and implementation of public policies, for example. The absence of a vaccine
available to the population, as well as a specific treatment to combat the virus highlight the need for
research to identify products with antiviral activity in medicinal plants. Considering the antimicrobial
and antioxidant properties of the Acrocomia aculeata (Jacq.) Lood. ex Mart (macauba), already
identified in previous studies, and considering the presence of tannins and flavonoids, also related to
antimicrobial and antiviral properties, it is relevant the research of its antiviral activity against dengue.
Therefore, this study aimed to evaluate the in vitro antiviral activity of the ethanol extract of the pulp
of Acrocomia aculeata (Jacq.) Lood. ex Mart (EPAA) against serotypes 2 and 3 of the dengue virus.
Material and Methods: EPAA was diluted in the concentrations 1000; 500; 250; 125; 62.5 and 31.25
µg / mL. Initially it was performed a cytotoxicity test of the EPAA in Vero cells through the colorimetric
MTT assay. Afterwards, the screening of antiviral activity was performed by means of three
methodological strategies (pretreatment, post-treatment and virucide), varying the time of treatment
of the cells with EPAA (1000, 500 and 250 µg / mL) in relation to the infection by viral serotypes
DENV-2 (TR-15) and DENV-3 (H-87). Results and discussion: Even at the highest EPAA
concentration tested, 1000 µg / mL, the cytotoxicity was not observed in at least 50% of the cell
monolayer. In relation to the DENV-2, EPAA inhibited viral replication by three techniques assessed:
pre-treatment (EC50 499,5 µg/mL; inhibition percentage of 90%) post-treatment (EC50 478,9 µg/mL;
inhibition percentage of 104.2%) and virucidal (EC50 560,3 µg/mL; inhibition percentage of 107.2%).
Against the DENV-2, EPAA presented by post-treatment action (EC50 equal to 493,5 µg/mL and
109.8% inhibition). Conclusion: Our findings demonstrate that the ethanol extract of the pulp of
Acrocomia aculeata (Jacq.) Lood. ex Mart showed no cytotoxicity in mammalian cells and has got
antiviral activity, being able to inhibit the early and late stages of the virus replicative cycle. This
antiviral action may be related to the presence of tannins and flavonoids, which are part of the
phytochemical composition of this plant.
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Phase I Safety/Immunogenicity of a Tetravalent Subunit Dengue Vaccine
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Roberts, Beth-Ann Coller, and V180 Program Team
Merck & Co., Inc, Kenilworth, NJ, United States of America
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Introduction. Merck’s recombinant subunit vaccine candidate comprises truncated dengue envelope
proteins (DEN-80E) from all 4 serotypes produced in Drosophila S2 cells. The objective of the Phase
I study is to determine the safety and immunogenicity of this subunit vaccine in flavivirus-naïve
adults.
Materials and Methods. Nine active vaccine formulations were assessed in a randomized, placebocontrolled, Phase I trial in healthy, flavivirus-naïve adults in Australia. Three dosage levels of the
tetravalent DEN-80E antigens were evaluated in a dose-escalation design. The 9 vaccine
formulations either included ISCOMATRIX™ adjuvant (2 different dosage levels), aluminumhydroxide adjuvant, or were unadjuvanted, and were compared to phosphate-buffered saline
placebo. Volunteers received 3 injections of the assigned product on a 0, 1, 2 month schedule, and
were followed for safety through 1 year after the last injection. Antibody levels were assessed at 6
time points: enrollment, 1 month after each dose, and 6 and 12 months Postdose 3 (PD3). The
primary immunogenicity endpoint was the seroconversion rate (SCR) of virus-neutralizing antibody,
measured by a qualified Focus Reduction Neutralization Test with 50% neutralization cutoff. The
protocol-specified criterion for a positive immune response, applied to each formulation, was that at
28 days PD3, at least 3 serotypes will have a seroconversion rate of ≥75%. The trial has been
completed.
Results. Of the 98 randomized participants, 90 received all 3 injections. All 9 active vaccine
formulations were generally well tolerated; the safety profiles varied by the adjuvant component, but
not by dose level of antigen or adjuvant. All 6 formulations with ISCOMATRIX™ adjuvant met the
criterion for a positive immune response; per-protocol serotype-specific SCRs at 28 days PD3 ranged
from 85.7% to 100%. Among the 3 formulations that were either aluminum-adjuvanted or
unadjuvanted, 2 showed evidence of immunogenicity but did not meet the pre-specified criterion; perprotocol serotype-specific SCRs at 28 days PD3 ranged from 14.3% to 62.5%.
Conclusion. These data suggest that a tetravalent DEN-80E vaccine may be generally well tolerated
and immunogenic in flavivirus-naïve individuals. Complete unblinded study results will be presented.
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COMPARISON OF DIAGNOSTIC TESTS FOR DENGUE, CHIKUNGUNYA AND WEST NILE
Berta Nelly Restrepo 1, Katerine Marín 1, David Alejandro Calle 1, Miryam Sánchez 1.
1. Instituto Colombiano de Medicina Tropical “Antonio Roldán Betancurt, Sabaneta, Antioquia,
Colombia.
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In Colombia, some aspects of geography, demography and climate events converge to allow the
spread of arboviruses. Dengue occurs in several departments and the number of cases has been
increasing particularly in the last decade; There is evidence for the presence of West Nile virus in the
country although there have been no specific cases; Chikungunya virus was introduced in late 2014
and since then it became evident with an epidemic that compromised the entire country. The
similarity in clinical presentation between these viruses difficult to identify cases also diagnostic
methods for this type of infection present high probability of false positives and cross reactions
especially in endemic areas, for that reason, this study is proposed in order to compare the
serological and molecular diagnosis for dengue, Chukungunya and West Nile virus tests. To achieve
the goal we made a proof study trial with 171 participants that met inclusion criteria, including fever
cases and no fever cases, in addition to accepting the informed consent that was formulated. A blood
sample was obtained and subsequently processed in the laboratory of the Colombian Institute of
Tropical Medicine by an immunochromatography test for the rapid diagnosis of dengue also ELISA
for dengue, Chikungunya and West Nile virus and stored a sample for molecular diagnosis by PCR of
the mentioned infectious agents. A statistical analysis based on data contained in the Microsoft Excel
spreadsheet processor to estimate the sensitivity and specificity was performed. Preliminary data are
presented. We found 19.2% of cases with acute dengue infection, 1,1% of the cases with
Chikungunya IgM positive and 1,7% with West Nile IgM. The comparison test by
immunochromatography against IgM test IgM ELISA pir, yielded a sensitivity of 40.0% and specificity
of 96.5%. The comparison between serological and molecular tests intended to perform immersed in
the development of a multiplex PCR assay for dengue, Chikungunya.
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DENGUE-CHIKUNGUNYA COINFECTION IN QUINDIO, COLOMBIA, IN 2015
Diana Patricia Londoño 1; María Mercedes González1; Ana Cecilia2 López; Jhon Carlos
Castaño 1
1. Group of Molecular Immunology GYMOL, University of Quindio, Armenia-Quindío, Colombia
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Introduction
Dengue is an infectious disease caused by an RNA virus of the genus flavivirus with four serotypes,
and Chicungunya is an infectious disease caused by an RNA virus of the genus Alphavirus; both,
transmitted by female mosquitoes Aedes aegypti and Aedes albopictus.
These diseases are of interest in public health in the world, because of the increase in their
incidence, for the cases associated with the same mortality and for the multifactorial risk factors.
Objective
To describe cases of Dengue-Chicungunya co-infection from the notification information to SIVIGILA,
received at the Departmental Secretary of Health of Quindio, during 2015.
Materials and methods
Observational, descriptive, retrospective study. Study Cases of Chicungunya Dengue co-infection
were analyzed, from the information reported to SIVIGILA in the department of Quindio, 2015.
Results
1,486 cases of Chicungunya and 3,356 cases of Dengue were reported in Quindio within the first 26
epidemiological weeks of the year 2015. A total of 282 cases of possible Dengue-Chicungunya coinfection were analyzed, and 107 cases of co-infection (37.9%) were confirmed by laboratory.
Women were the most affected (54.2%) as well as people aged between 15 and 45 years old
(65.4%). The municipalities with the highest number of reported cases are Armenia (58.9%) and La
Tebaida (23.4%).
Discussion / Conclusion
The number of confirmed cases of Chicungunya-dengue co-infection in Quindio, indicates the
importance of conducting monitoring and strict control of suspect and probable patients, to avoid
complications and deaths in both cases.
The magnitude of the problem, highlighted the need to strengthen the processes of prevention,
surveillance and control of such events at the level of community and health services.
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IgG RESPONSE TARGETING A DV3-NS1 EPITOPE ASSOCIATES WITH PROTECTION
AGAINST DENGUE SEVERITY
Guangchao Gu 1,2; Danilo Coelho 5; Roberto Lins 5, Asif Khan 4, Isabelle Viana 2,3, Marli
Cordeiro 5; Jannifer Chiang 2; Valeria Oliveira 2, Ulisses Braga-Neto 6; Jr Ernesto Marques 2,3,5,
Eduardo Nascimento 2,3.
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College Station, USA.
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Dengue is caused by Dengue virus (DV), a member of genus Flavivirus with four antigenically distinct
serotypes (DV1-DV4). Clinical outcome varies from a mild (DF) to a severe and sometimes fatal
manifestation (DHF). NS1 plays a role on disease immunopathology and is one of the main targets of
antibody responses during DV infection. However, epitope determinants on DV NS1 are poorly
described. Our objective was to identify and characterize continuous B cell epitope structures on NS1
protein after DV3 infection. We screened 76 overlapping peptides (15-mers) covering the DV3 NS1
protein sequence, by ELISA, using human serum samples from a well-characterized DV3 cohort in
Brazil. A reactive peptide (DV3-D10) was identified and its epitope structure on the native protein
characterized. Nearly half of the population under study (n=200) has detectable levels of IgG against
this novel epitope. Antibody levels against DV3-D10 were determined throughout the course of the
disease. Primary infections have constant, low levels of IgG anti DV3-D10, whereas secondary
infections have a burst of antibody production at febrile phase of infection (1-5 days). Most
importantly, secondary DF cases have greater levels of DV3-D10 specific IgG also during febrile
phase, before the vasculopathy symptoms take place in DHF patients; indicating that the presence of
this antibody may represent a protective factor against development of DHF.
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Transmission potential of Takeda’s dengue vaccine candidates in Aedes albopictus
Elizabeth A. Dietrich 1; Yee Tsuey Ong 1; Janae L. Stovall 1; Hansi Dean 2, Claire Y.-H. Huang 1
1Centers for Disease Control and Prevention, Fort Collins, Colorado, USA
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Introduction: TDV is a recombinant live-attenuated chimeric tetravalent candidate dengue vaccine
currently in Phase II trials. The component viruses have been shown to cause limited infection and
transmission in the primary DENV vector, Aedes aegypti; however, they have not previously been
evaluated in the secondary vector, Aedes albopictus.
Objective: The objective of this study was to evaluate the infectivity and transmissibility of TDV in
Ae. albopictus.
Materials and Methods: Ae. albopictus used for this study were from the laboratory colony LC,
which originates from Lake Charles, Louisiana, USA. Five to seven-day-old mosquitoes were offered
artificial blood meals containing individual serotypes of wild-type or TDV viruses mixed with calf
blood. After a 14-day extrinsic incubation period at 28°C, bodies, legs, and saliva were collected to
measure infection, dissemination, and transmission, respectively. Samples were homogenized and
screened for infection via plaque assay on Vero cells.
Results: All four wild-type parental strains were competent to infect Ae. albopictus. Median titers of
all four wild-type strains in mosquito bodies were >105 pfu/body, with 50-100% of blood-fed
mosquitoes infected. In contrast, TDV strains infected 0-6% of mosquitoes and elicited maximum
titers below 102 pfu/body. Dissemination and transmission were rarely observed for wild-type DENV
in this system, and were not observed for TDV strains.
Conclusion: TDV viruses have limited capacity to infect Ae. albopictus, and no evidence for
dissemination or transmission of TDV strains was found. These data contribute to our understanding
of the safety profile of the TDV dengue vaccine. In conjunction with previous data showing a lack of
transmission in Ae. aegypti, these data suggest that mosquito transmission of TDV from vaccinated
individuals is extremely unlikely.
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Diversity across DENV2 type-specific antibody epitopes
E Gallichotte 1; D Widman 1, R Baric 1, A de Silva 1.
1University of North Carolina at Chapel Hill, Chapel Hill, NC, USA
Dengue virus (DENV) infection causes dengue fever and dengue hemorrhagic fever, and it is
estimated that a third of the world is at risk for infection. Dengue serotype 2 (DENV2) is widespread,
causes severe epidemics, and the leading live tetravalent dengue vaccine was not protective against
DENV2, despite protecting against the other three serotypes. DENV2 infections stimulate durable,
serotype-specific neutralizing and protective antibodies in people. Previous work from our group has
shown that the majority of DENV2 type-specific neutralizing polyclonal antibodies targets a complex
epitope containing EDIII of the envelope (E) glycoprotein. While the epitope of a single human
DENV2 type-specific neutralizing antibody, 2D22, has been mapped, it is not known if this epitope is
representative of a diverse panel of DENV2 type-specific antibody epitopes. In this study we aim to
map the epitopes of a set of DENV2 MAbs, isolated from multiple individuals with primary DENV2
infections.
Using a DENV infectious clone system, we have generated a panel of recombinant DENV viruses
that contain various mutations and epitope transplants between serotypes. Using this panel of
viruses in binding and neutralization assays we have mapped the epitopes of additional DENV2 typespecific neutralizing antibodies. Some of these antibodies share a similar epitope to 2D22, whereas
others use entirely different domains in their epitopes. Our results reveal that there are multiple
epitopes targeted by DENV2 neutralizing antibodies. The identification of these epitopes could be
harnessed to evaluate antibody responses of vaccines and improve on current vaccine design.
Funding Sources
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DYSFUNCTION OF PERIPHERAL BLOOD MONONUCLEAR CELLS IN NATURALLY INFECTED
CHILDREN WITH DENGUE
Federico Perdomo-Celis 1, Doris M.Salgado 1,2, Jairo Rodríguez 1, Rocío Vega
Narváez 1
1 Facultad de Salud, Programa de Medicina, Universidad Surcolombiana, Colombia
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Dengue is a very important reemerging mosquito-borne disease. In vitro, cellular dysfunction
mechanisms such as blockage of cytokine (CT) production (particularly interferon’s (IFN) family
members) have been attributed to dengue infection. However, it is still unknown whether this
dysfunction occurs in primary cells from naturally infected children or plays a role in clinical outcome.
Here, we evaluated the functionality of subsets of Peripheral Blood Mononuclear Cells (PBMCs) from
naturally infected children, measured as the capacity to produce CTs after treatment with wellcharacterized stimulus. PBMC from 47 children with dengue (clinically ranged from mild to severe
dengue) and 21 healthy children were individually stimulated with E. coli lipopolysaccharide (LPS),
anti-B cell receptor, Staphylococcus aureus enterotoxin B (SEB) or CpG ODN 2216, and through
intracellular CT staining and multiparametric flow cytometry, we determined the frequency of CTproducing monocytes, B, T and myeloid and plasmacytoid dendritic cells (mDCs and pDCs). Also we
determined the levels of IFN-α and IFN-γ in plasma by enzyme-linked immunosorbent assay (ELISA).
Compared with those of healthy children, stimulated PBMCs from dengue infected children had lower
frequency of TNF-α-producing monocytes, IFN-α-producing pDCs and IFN-γ-producing CD4+ T cells
(P=0.04, P<0.0001 and P=0.02 respectively, Mann-Whitney test). Interestingly, the lowest frequency
of IFN-α-producing pDCs was found in patients with detectable levels of circulating viral nonstructural (NS) 1 protein and/or viral ribonucleic acid (RNA) (P=0.004, Mann-Whitney test),
suggesting that this effect is due to dengue infection. Consistently, dengue-induced cellular
dysfunction was reflected in lower plasma levels of IFN-α and IFN-γ in children with severe than mild
dengue (P≤0.01, dengue no warning signs vs severe dengue, Dunn’s post-hoc test). Together these
data suggest that dengue natural infection affects the major PBMCs subsets’ function possibly due to
viral inhibition and/or cell exhaustion, and this effect can be revealed after ex vivo stimulation. The
dengue-induced cellular dysfunction could be reflected in lower cytokine production in vivo, and could
play a role in disease pathogenesis and clinical outcome, for example in the risks of comorbidities
such as bacterial infection in children with severe dengue.
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Neurological manifestations of DENV in fatal cases Ceará, Brazil
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Introduction: The State of Ceará, in Brazil, had been reporting dengue cases since 1986 with the
introduction of dengue virus serotype 1 (DENV-1). Nowadays the disease is endemic and the four
serotypes can be found. Severe cases have increased, including the appearance of unusual forms,
such as neurological ones. Central nervous system (CNS) involvement in dengue fatal cases had
been reported in patients from Ceará, during dengue outbreaks from 2005 to 2008, when DENV-2
and DENV-3 were circulating. As an endemic region, the State has continued to report dengue
cases from the last seven years, when DENV-1 and 4 were predominantly circulating.
Objectives: The aim of this study was to determine the frequency of CNS infection by DENV 1 and 4
in individuals with fatal outcomes that have been referred to Death Verification Service (DVS) with
suspected infectious disease.
Material and methods: Cerebral spinal fluids (CSF) samples of 412 individuals referred to DVS were
collected and sent to LACEN-CE to investigate for evidence of the presence of DENV, from January
2009 to October 2015. The tests used were viral isolation in C6/36 cell, RT-PCR, CDC protocol, and
AgNS1 detection, using Panbio and Focus kits.
Results/Discussion: Out of 412 studied individuals, 55 (13.3%) were dengue positive in CSF. From
January 2009 to October 2015, 314 dengue fatal outcomes were reported the State Epidemiology
Surveillance, so 17.5% (55/314) individuals presented positivity in CSF samples. In 2009 there were
no positive CSF for dengue; in the years 2010, 2011 and 2015, when DENV-1 circulated
predominantly, there were 45 (81.8%) CSF positive for dengue; in the years 2012, 2013 and 2014,
when DENV-4 was predominantly circulating, only 10 (18.2%) CSF samples were positive for
dengue. It seems that DENV-4 infected less the CNS than DENV-1 or the tests could not detect this
serotype in CSF as well as they did with DENV-1. The RT-PCR was responsible for the majority of
the dengue detection, followed by AgNS1 detection. Viral isolation showed a lower sensitivity,
compared to the other tests. The major clinical manifestations observed were fever, muscle pain,
vomiting, breathless, hemorrhage, headache, tiredness, abdominal pain, diarrhea, somnolence,
mental irritability, cough, dizziness and seizure. Clinical manifestations and laboratory positive
findings in CSF led to consider the invasion of CNS by DENV-1 and DENV-4 in these fatal cases
studied. These results showed also that neurologic pathology continued to be an important fatal
complication of dengue in Ceará.
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Morphological and Viremia Analysis of Mice Infected with Dengue 2
Fernanda Cunha Jácome¹; Débora Ferreira Barreto-Vieira¹; Marcos Alexandre Nunes¹; Arthur
da Costa Rasinhas¹; Priscila Conrado Nunes Guerra²; Thaís Chouin Carneiro²; Ortud Monika
Barth ¹; Flávia Dos Santos Barreto².
1.Laboratório de Morfologia e Morfogênese Viral, Instituto Oswaldo Cruz, Fiocruz, Rio de Janeiro,
RJ, Brasil
2.Laboratório de Flavivírus, Instituto Oswaldo Cruz, Fiocruz, Rio de Janeiro, RJ, Brasil
The serotype 2 of dengue virus, circulating in Brazil belongs to the Southern Asia genotype. It was
introduced in the country in 1990 when the first cases of dengue hemorrhagic fever were reported.
After seven years without activity, dengue virus type 2 (DENV-2) re-emerged in 2007 causing in 2008
the most notorious epidemics concerning mortality and morbidity. After reemergence, filogenetic
studies showed two distinct lineages within this genotype. Although molecular characterization of
complete viral genome showed no genetic differences to support higher virulence of the 2007
emerging Lineage, studies showed a higher viremia in sera of patients infected with this lineage. In
this study we infected BALB/c mice with representative strains of both DENV-2 lineages for
susceptibility, viremia and morphological analysis. Groups of five 2 months old male BALB/c mice
were infected with strains of both DENV-2 lineages by the intravenous or intraperitoneal route. 72
hour post-infection, euthanasia was performed. Brain, heart lung, spleen and liver were harvested
and divided into two parts. Part of the tissue was fixated and processed by transmission electronic
microscope techniques for morphological analysis and part was macerated with L-15 medium for
RNA extraction and viral detection and quantitation using real time RT-PCR assay. Our results
demonstrated the susceptibility of BALB/c mice to the DENV-2 lineages and that on average, organs
of mice infected with Lineage I yielded higher viral loads. Moreover, we observed, in the organs
where the viral genome was detected, morphological alterations similar to the ones reported in
human cases of dengue infection.
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Introduction: During the convalescent phase of dengue infection are frequently observed clinical
symptoms probably autoimmune-based.
Objective: To evaluate the presence of persistent clinical symptoms among individuals with
confirmed dengue infection and its possible association with Fc receptor (FcR) polymorphic variants,
IgG titers and autoimmune markers.
Material and Methods: Clinical data and blood samples were collected from a random sample of
adult individuals diagnosed during the 2006 epidemic with Dengue or an Asymptomatic Infection. On
the other hand 92 confirmed cases during 2013-March 2014 as dengue were bleeding in three
different moment: at the hospital admission, at day 6 of the beginning of their clinical picture and one
month after delivery .The presence of persistent symptoms was evaluated in all individuals and a
psychological assessment was performed. The FcR polymorphic variants and IgG titers were also
evaluated. The following autoimmune markers were assessed: complement factors C3/C4,
rheumatoid factor (RF), C-reactive protein (CRP), antinuclear antibodies (ANA), and immune
complex (IC).
Results: The majority of individuals with a prior diagnosis of Dengue had persistent clinical
symptoms since one month until 2 years following infection. The sequelae were unrelated to the
initial diagnosis and were more common among women in all groups. No symptoms were reported in
the AI group. All study participants had normal mental and cognitive function. Persistent clinical
symptoms were associated with HH polymorphic variant (p = 0.027) and high IgG titer (p = 0.041).
Autoimmune marker, especially ANA and C3 alterations were common in the symptomatic individuals
evaluated in the dengue post convalescence period.
Discussion/Conclusions: Clinical sequelae are common after recovery from an acute dengue virus
infection, since one month until 2 years following infection. The results obtained in this study suggest
that persistent symptoms are associated with alterations in some immunological parameters and
FcɤRIIa gene polymorphism. This could suggest an autoimmune-based disturbance.
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DETECTION OF PLASMA TUMOR NECROSIS FACTOR-α: A COMPARISON IN PEDIATRIC
DENGUE
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Dengue is the most important viral vector-borne disease and cytokines (CTs) have shown to be
important in its pathophysiology. Particularly, dengue infection increases levels of tumor necrosis
factor (TNF)-α in plasma, and sometimes, an association between these levels and clinical severity
has been proposed. However, results are not frequently comparable between studies. Due to TNF-α
is a critical CT in immunity against dengue, is essential its efficient and accurate measurement.
Through enzyme-linked immunosorbent assay (ELISA, DuoSet Kit, R&D) and cytometric bead array
(CBA, Inflammatory Cytokines Kit, BD), TNF-α levels in pared plasma and serum samples from 33
healthy and 76 children with confirmed dengue were compared. In addition, TNF-α spike recovery
assays using human recombinant TNF-α in plasma and sterile solutions (RPMI 1640 and PBS, both
from GIBCO, as negative controls) were also performed. In sterile solutions, levels of TNF-α
evaluated by ELISA and CBA positively correlated (r=0.72, P<0.0001, Pearson test). However, in
plasma, detection rate of TNF-α was significantly higher by ELISA (P<0.0001, Fisher test). Compared
with healthy controls, TNF-α levels were significantly higher in serum but not in plasma from dengue
infected children (P=0.03, Wilcoxon test), suggesting that serum is more efficient than plasma to the
measurement of this CT. Percentages of TNF-α recovery were much lower in plasma than sterile
solutions (P≤0.01, Mann-Whitney test), but it was similarly low in plasma from healthy and dengue
infected children (P=0.2, Mann-Whitney test), indicating that the effect is regardless of disease. Serial
two-fold dilutions of plasma from dengue and healthy children (with and without addition of human
recombinant TNF-α) were done, and higher % of recovery were obtained when the samples with high
TNF-α concentrations were diluted (P=0.008, Friedman test), but not when low concentrations of
human recombinant TNF-α were added (P≥0.1, Friedman test). In short, differential efficiency in
detection of TNF-α was found, and this is partially explained by the sample type. Thus, adequate
evaluation of plasma TNF-α showed to be more than a challenge.
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Introduction and objective: Four formulations of an investigational tetravalent dengue purified
inactivated vaccine (DPIV; 1μg per dengue virus [DENV]-type adjuvanted with either aluminum
hydroxide [Alum], AS01E or AS03B, or 4μg per DENV-type adjuvanted with Alum), injected
intramuscularly at Day 0 (D0) and D28, were compared against placebo (20 adults/group) in this
observer-blind study of a highly dengue-primed population in Puerto Rico (NCT01702857). All DPIV
formulations were well tolerated, and induced a high-titer, balanced neutralizing antibody (NAb)
response to all four DENV types. NAb titers were maintained through Month 13 (M13; Diaz et al.,
ASTMH2015). This is the first report of cellular immune responses to DPIV in a dengue-primed
population.
Materials and Methods: Frequencies of DENV-type-specific antibody-secreting cells (ASCs) were
determined by Elispot after in vitro maturation of memory B-cells into ASCs. T-cell frequencies were
determined by intracellular cytokine staining/flow cytometry following stimulation with DENV-typespecific peptide pools representing prM, C, and E proteins. Statistical analyses were performed in the
per-protocol cohorts for immunogenicity.
Results: In this mostly tetravalent-seropositive population, geometric mean frequencies of
DENV‐reactive ASCs were high in all treatment groups prior to vaccination and did not change
substantially through one year follow-up (M13). Higher NAb titers at D56 correlated with higher B-cell
memory responses at M7 and M13. Dengue-specific CD8+ T-cells were detectable pre-vaccination
but no change was observed at 1 month post-dose 2 (D56). An increase in the frequencies of DENVreactive IL-2-producing, IFN-γ-producing and polyfunctional CD4+ T-cells was observed between D0
and D56 in vaccinees but not in placebo recipients.
Conclusions: In this dengue-primed population, exploratory analyses showed that high memory Bcell frequencies were observed at pre-vaccination through one year post-vaccination (M13), and that
DPIV stimulated DENV-specific IL-2-positive, IFN-γ-positive and polyfunctional CD4+ T-cells but did
not modify CD8+ T-cell frequencies. The vaccine was well tolerated and immunogenic in this primed
population, thus encouraging continued development of DPIV candidates.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R109. Vaccine Session.
DESIGNING CHIMERICAL DENGUE PROTEINS APPLIED TO MULTISEROTYPE VACCINES
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Dengue virus (DENV) belongs to the Flaviviridae family and consists of four distinct serotypes,
DENV-1 to -4. No safe human vaccines have been approved yet since it demands a balanced
tetravalent immune response. To address the balanced immune response, we hypothesized that
chimeric proteins with potential immunogenic epitopes from the four DENV serotypes can be used to
develop a safe dengue vaccine and/or an efficient diagnostic system. To design the first chimera,
named qDV, the most potentially immunogenic regions of proteins derived from envelope, capsid,
membrane and non-structural protein 1 (NS1) from all DENV serotypes were in silico selected
usingthe BepiPred algorithm. High homology regions among the four DENV serotypes were
preferentially included, but antigenic regions from single or pairs of DENV serotypes were also used.
Our chimera qDV was constructed by adding non immunogenic amino acid residues between the
selected sequences, named spacer residues, thus the expressed epitopes structure was maintained.
The final chimeric amino acid sequence was back translated and the nucleotide sequence was
optimized using the LETO 1.0 algorithm (Entelechon). In addition to the first chimera, other ten
chimeric proteins were constructed using a similar methodology. But, to increase the strength of our
prediction, the BepiPred tool was used with the score threshold of 0.7 (two fold the default
parameters) and epitope predictions were performed using only the E and NS1 consensus sequence
to each DENV serotype. We selected eight non-conserved epitopes (four from NS1 protein and four
epitopes from the envelope). These epitopes were combined to construct ten chimeric proteins
composed by: (1) four non-conserved epitopes from each DENV serotype (four chimeric proteins
containing envelope epitopes and four chimeric proteins containing NS1 epitopes), (2) one chimeric
protein containing four consensus epitopes from the envelope protein and (3) one chimeric protein
containing four consensus epitopes from the NS1 protein. All the eleven chimeric proteins were
produced using the expression vectors pQE-9 and pET-21a, transformed in E. coli BL21, and purified
by Nickel-affinity chromatography to be tested as vaccine and/or diagnosis tools. Our preliminary
results showed a specific antibody response to the qDV in dengue infected patients sera, indicating
that artificial proteins can be designed to be used in the development of vaccines and/or diagnostic
tools for infectious diseases.
Financial support: FAPEMIG APQ-00741-11; CNPq 401998/2012-6
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The Dengue virus (DENV) serocomplex is a group of 4 arthropod-borne viruses that causes a
spectrum of human disease ranging from an acute self-limiting febrile illness to vascular leakage
syndrome. We have recently developed a new small animal model of Dengue virus disease using
LysM Cre+Ifnarf/f mice that recapitulates this broad range of symptoms. Administration of subneutralizing amounts of cross-reactive anti-DENV monoclonal antibodies to LysM Cre+Ifnarf/f mice
prior to infection with DENV-2 or DENV-3 results in antibody-dependent enhancement (ADE) of
infection with many of the characteristics of severe DENV disease in humans. ADE in LysM
Cre+Ifnarf/f mice was associated with plasma leakage, hypercytokinemia, liver injury,
hemoconcentration, and thrombocytopenia. The pathogenesis of severe DENV-2 or DENV-3
infection in LysM Cre+Ifnarf/f mice was blocked by pre- or post-exposure administration of a bi-specific
dual-affinity retargeting molecule (DART) Fc-DART or a RIG-I receptor agonist that stimulates innate
immune responses. Our findings establish that the targeting of either the innate immune response or
the use of an antibody based therapeutic limits ADE disease in a mouse model of DENV
pathogenesis.
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Monitoring dengue RNA synthesis/decay in the presence of viral inhibitors
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Several dengue virus inhibitors have been shown to exhibit a decrease in the steady-state level of
viral RNA during infection. Although the mechanism of action is understood for a few of these
inhibitors (e.g. MPA and NITD008), for many inhibitors (e.g. 4-HPR, dasatinib, NITD618, etc.) the
mechanism of action remains unknown. Furthermore, it is unclear if the observed reduction in steadystate RNA levels is due to a reduction in viral RNA synthesis or an increase in viral RNA decay. To
further our understanding of how dengue virus inhibitors decrease the steady-state viral RNA levels
we monitored RNA synthesis and decay using the modified uridine analog, 4-thiouridine (4sU). By
pulsing 4sU for various lengths of time, we can simultaneously monitor both RNA synthesis and
decay, as RNA that incorporates 4sU can be reversibly biotinylated using the free thiol group.
Biotinylated RNA is subsequently purified using streptavidin beads. This purification step provides the
opportunity to separate newly synthesized RNA from previously synthesized RNA, which we then
quantified through RT-qPCR and Northern Blot analysis. Initial experiments have indicated that
similar to MPA, 4-HPR slows down viral RNA synthesis without effecting rates of viral RNA decay.
Testing of additional small-molecule inhibitors of dengue are underway. This assay for the first time
allows us to determine how dengue inhibitors are effecting steady-state levels of viral RNA. These
studies will be useful in identifying the currently unknown molecular targets and ultimately the
mechanism of action for these dengue virus inhibitors.
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Introduction: The Chikungunya (CHIK) fever, an emergent disease caused by the Chikungunya
virus (CHIKV) (an alphavirus from the Togaviridae family) and transmitted primarily by the Aedes
aegypti and Aedes albopictus mosquitoes, began to circulate in the Americas in December 2013,
with the first case reported in the Caribbean (Saint Martin Island). The disease produced by CHIKV
spreads rapidly and progressively in the Americas. To achieve a proper serological diagnosis in the
convalescent stage, laboratories should choose the adequate method.
Objective: To evaluate a commercial ELISA capture method for IgM antibodies against CHIKV,
using sensibility, specificity and precision parameters.
Materials and Methods: The study was performed during January 2015. The samples belong to the
serum bank from el Laboratorio de Metaxénicas Virales from INS. A commercial ELISA capture
method for IgM antibodies against CHIKV was evaluated using 73 reference sera for IgM antibodies
against CHIV (35 positive sera and 38 negative sera processed using the in house referential ELISA
capture method for IgM CHIKV from CDC). The acceptance criteria were established according to
the kit’s technical information. To determine the analytical specificity, 50 samples that contained
antibodies against Mayaro (8), Encefalitis Equina Venezolana (4), Oropouche (14), Dengue (10),
Yellow fever (12) and VIH (2) viruses were evaluated. To assess repeatability 24 determinations
were performed in a weak positive sample and strong positive sample, and to assess reproducibility,
two separate analysts performed 48 determinations.
Results: The method evaluated met the acceptance criteria described in the kit’s insert. The
sensibility obtained was 91.4% and the diagnostic specificity was of 100%. For the repeatability
testing, the variability coefficient (CV) was within the expected foe the weak positive and strong
positive samples. In the reproducibility testing, the weak positive resulted within the expected but
there was increment in the CV for the strong positive resulting in 2.95%. The analytical specificity
was of 92.6%, observing a cross reaction with the samples positive for antibodies against the Mayaro
(3) and Oropouche (1) viruses.
Conclusions: The evaluated ELISA capture method for IgM antibodies against CHIKV is an
alternative useful method for diagnosis. Our evaluation is a pilot study with a small number of
samples; however, the results show the importance of the evaluation of commercial kits prior to being
used in the early diagnosis for CHIKV surveillance.
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Is Caspase-1 required for early secretion of Il-1b Dengue infection?
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Introduction Severe manifestations of Dengue infection are characterized by an increase in proinflammatory cytokines during the defervescence, phase in which the virus is no longer circulating in
blood. Role of Il-1b in dengue infection is under study, usually as a negative factor that can stimulate
production of other inflammatory factors. We and others groups have detected an increase of Il-1b
secretion as early as 12 hours post-infection of macrophages. We also demonstrated that after 48
hours decreases this secretion, but does not reach the baseline before infection. Il-1b is produced as
pro-Il1b that must be processed by proteases. The most studied is caspase-1, as it was the first
enzyme to be discovered and recently their association with the Inflammasome function has been
shown. Other function of caspase-1 is to induce programmed cell death by a mechanism called
pyroptosis. It has been shown that macrophages infected by dengue virus activate inflammasome
and caspase-1, with the secretion of Il-1b and cell death after 96 hours post-infection. But the same
study showed that release of Il-1b is reduced but not fully inhibited, using an inhibitor of caspase1.Objective To determine if Caspase-1 is necessary for early secretion of Il-1b in macrophages
infected by dengue virus. Materials and Methods. THP-1 cells differentiated with 10 nM of PMA were
infected by Dengue virus 2 (New Guinea). After 24 hours cells supernatants were collected and cells
lysated. Il-1b secretion was quantified with ELISA kit (Biolegend). Western-blot of cells lysates were
treated for detection of caspase-1 (pro-caspase and p-10 SIGMA antibody), Il-1b (pro-Il1b and p17
Santa Cruz) and actin (Santa Cruz). Results At 24 post-infection we detected an increase of Il-1b
secretion in cells infected with dengue or treated with LPS. In blots, both treatments increased the
production of pro-Il1b, but we could no detect active Il-1b, probably because it is secreated. We
detected an increase of activated caspase-1 only in LPS treated cells, compared with Dengue
infected or control cells. Discussion/Conclusion Il-1b is a cytokine important to control infection by
dengue virus, but also it has been shown that in severe dengue it is increased in late phases. We
propose that early secretion of Il-1b is mediated by other protease than Caspase-1, and probably in
late phase the inflammasome is activated in response to cytokines and virus, and then caspase-1
induce Il-1b secretion and cell death. Funding Promep-SEP 103.5/13/5259
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Effects of iminosugars on expression and function of macrophage receptors important in
dengue virus disease
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The antiviral mechanism of action of iminosugars against many enveloped viruses, including dengue
virus (DENV), HIV, influenza and hepatitis C virus, is hypothesized to be mediated by inducing mis-glucosidase
folding of viral N-linked glycoproteins through inhibition of host endoplasmic retic
enzymes. Iminosugar treatment of DENV infection results in reduced secretion of virions and hence
lower viral titres in vitro and in vivo. We investigated whether iminosugars might also have an effect
on host receptors important in DENV attachment and uptake (mannose receptor, DC-SIGN, TIM4,
receptor) to DENV. Using a model of dengue infection of primary human macrophages in which cells
are pre-treated with IL-4 to enhance levels of dengue infection, then infected with DENV, we
investigated whether two iminosugars, N-butyl-deoxynojirimycin (NB-DNJ) and N-(9-methoxynonyl)DNJ (MON-DNJ), affected surface and total receptor levels by flow cytometry. Of the receptors
tested, the only significant effect of iminosugar on surface receptor expression was upregulation of
each iminosugar significantly upregulate
levels. To evaluate whether iminosugar-induced changes in receptor expression had functional
consequences, we performed qRT-PCR assays for mRNA levels of specific genes transcribed in
response to ei
dampening the response signalled via these two receptors. This work demonstrates that iminosugar
treatment of primary macrophages can affect expression of select host immune receptors. Future
studies will examine the mechanisms for this observation and role in efficacy of the iminosugars
against DENV infection.
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Monocyte early and late response upon DENV infection
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Introduction: Monocytes are responsible for the initial inflammatory response upon microbe
infections, through phagocytosis, oxygen reactive species and pro-inflammatory cytokine production.
In natural dengue virus (DENV) infection, monocytes are one of the main targets of the virus support
high levels of viral replication. These cells may have a dual role, since they produce large amounts of
inflammatory mediators associated with the control of viremia and dissemination of infection, but also
with the immunopathogenesis of these diseases. However, there has not been described so far the
early and late response of monocytes upon DENV infection in vitro, and how this response may
influence pathogenesis.
Objective: Evaluate the early and late response of human monocytes upon DENV infection through
a kinetic of replication, cytokine production and mortality of human monocytes infected with DENV.
Materials and methods: Monocytes from healthy individuals were purified through adherence to
plastic and infected with DENV-2 at MOIs of 1, 3 and 5. The infection and replication was evaluated
through flow cytometry by the detection of intracellular E antigen, and by real-time PCR (qPCR),
measuring the quantities of viral RNA. Cell death, was determined by fluorescence microscopy with
acridine orange and propidium iodide staining; cytokine production was measured by ELISA. All
these parameters were determined at 4, 8, 24, 48 and 72 hours post-infection (hpi).
Results: An increase proportion of cell death and higher amounts of TNF-α and IL-1β were found at
early time of infection (8hpi), regardless of the MOI; whereas at 24hpi both of these parameters were
at lower levels. In contrast, higher percentages of antigen E+ monocytes were observed at 24 and
48hpi, which was dose dependent and have a significant decrease at 72hpi. Free viral particles were
detected since 8hpi with the highest levels observed at 24 and 48hpi. Viral replication assessed by
the quantification of intercellular positive and negative viral RNA was also detected since 8hpi with a
replication peak at 24hpi, which was MOI dependent.
Conclusion: We found that Monocytes respond rapidly to DENV challenge with cell death events
and TNF-α and IL-1β production, followed by sustained viral replication. These results suggest that
monocytes respond in a rapid way upon DENV-2 infection through pro-inflammatory cytokines
production and induction of cell death, perhaps as a mechanism of infection control. However, DENV
is able to overcome this response since peak of infection and replication were observed at a later
point.
Funding:
Project number 111556933247, COLCIENCIAS
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NS3 protein of Dengue is located in MRD of HMEC-I.
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Dengue is a viral disease transmitted by mosquitoes, the causative agent is an enveloped virus of
positive-strand RNA and there are four serotypes (DEN-1 to 4). The interaction of virus with the host
cell is still a matter of study. It is proposed that there are different kinds of cellular receptors including:
heparan sulfate, lectins, DC-SIGN, heat shock proteins, among others. Several reports have shown
that different life cycle events including the process of virus replication, are held in membranous
organelles. It has been shown that the complex formed by replicative NS3 and NS5 proteins is
associated with membranes of the endoplasmic reticulum. Cell membranes are characterized by the
presence of dynamic structures of proteins and lipids known as lipid rafts or Resistant Microdomains
Detergents (RMD) where events such cell signaling are take place. The goal of this work was to
evaluate whether the dengue virus uses the lipid rafts during the events following the entry in a model
of endothelial cells (HMEC-I). HMEC-I cells were infected with Dengue-2 virus and analyzed at 48h
post-infection to evaluate the level of colocalization of a nonstructural protein NS3 (as part of the
replication complex) and lipid rafts markers residents such as caveolin and flotillin. Confocal
microscopy results show a high level of colocalization between lipid rafts resident proteins and viral
NS3 protease, but not for the transferrin receptor as no resident marker of lipid rafts. However when
the extraction of detergent resistant microdomains (MRD) was performed through sucrose gradients
and by evaluating NS3 distribution in each of the MRD fractions, it was observed that NS3 localises
to the lipid rafts region. Furthermore, when NS3 was immunoprecipitated with caveolin, it was
observed that it is indeed associated only with caveolar rafts. Moreover, it was found that lipid rafts
could be playing an important role during viral assembly due to the fact that when cells were treated
with an inhibitor of cholesterol synthesis (Lovastatin) it was observed that there was a reduction in
viral infectious progeny. Finally, it was observed that NS5 protein did not colocalize with caveolar lipid
rafts, which suggests that lipid rafts may only participate during the processing of the polyprotein. In
conclusion, it was found that NS3 viral protein is localized in a protein complex associated to caveolin
and that this complex affects the assembly of dengue virus in HMEC-I cells.
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Introduction: After the introduction of chikungunya virus (CHIKV) to the Americas in December
2013, it has caused more than 50 thousand confirmed infections. Even though the clinical
manifestations of this disease have been described, the exact clinical presentations by the Mexican
population are unknown.
Objective: The aim of this study was to elucidate the clinical presentation of CHIKV infection in the
Mexican population to differentiate from other febrile illnesses.
Methods: We studied patients who sought medical assistance at a level 2 Hospital Clinic in
Tapachula, Chiapas, Mexico, during June 2015. We included patients that had an acute febrile
disease, plus severe polyarthralgia or early onset arthritis. Clinical manifestations were recorded. The
visual analogue scale (VAS) was used to evaluate the intensity of pain and patients were inquired if
the needed help to fulfill simple tasks. RT-qPCR or IgM ELISA confirmed CHIKV infection. Sera from
CHIKV negative patients were screened for dengue virus by RT-PCR.
Results: We studied 54 patients that fulfilled the clinical criteria for CHIKV infection. Sixty percent
were female and the mean age was 37.22 years old. Forty-five patients (81%) were positive for
CHIKV infection either by RT-qPCR or IgM ELISA. In 29 patients CHIKV viral ARN was detected in
serum by RT-qPCR and antibodies were detected in 16. The remaining 9 patients were negative to
dengue virus. In CHIKV positive patients, the most prevalent symptoms were: arthralgia, fever,
myalgia and headache, present in 98 to 87%. Arthritis and adenopathy were also more prevalent but
not statistically significant. Rash was presented in a similar rate in CHIKV positive and negative
patients.The risk of having CHIKV infection was 5.8 times higher if asthenia was present (p 0.028).
Regarding arthralgia, the wrist was the most affected articulation in the CHIKV positive patients
(96%), followed by the ankle (89%) and proximal interphalangeal joints (82%). Nevertheless, the
ankle was the most affected articulation in the negative CHIKV patients. Positive CHIKV patients had
a higher VAS score and required more help compared to CHIKV negative patients.
Conclusion: Our findings are similar to the reported. Nevertheless, we found a higher prevalence of
headache, myalgia and arthritis in the Mexican patients. CHIKV infection not only causes great pain,
also it interferes with daily activities and makes the patients require help to fulfill them. Still it is
important to increase the number of patients to clearly define the clinical presentation in Mexican
population.
Funding: CONACyT: Fondo Sectorial Salud (SALUD-2010-01-141409).
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The Dengue virus (VDEN) has 4 different serotypes and its one arbovirus of great medical
importance. There are approximately 100 million cases reported each year in more than 100
countries in the world, with up to 22000 deaths. In Brazil (2015) were reported more than 750.00 in
the first quarter. Technological advances are showing that miRNAs have important role in the
maintenance of the viral replication cycle inside human cells, acting in the viral genome or in cellular
mRNAs. The proteins of the Argonaut family and TNRC6 are related to the process of gene silence
through these small RNAs. This work Proposed to evaluate the expression of mRNAs in the proteins
Argonaut 2 and TNRC6 in cell lines of human hepatocytes (HepG2 and Huh7.5) infected by VDEN4
relating them with the viral replication process. The quantification of viral load was used the method
of RT-qPCR. The quantification of mRNA in selected targets was through a RT-qPCR using sybr
Green and specific initiators. After analysis it was possible to detect that the peak of viral infection
occurred 72 hours post infection in two cell lines used in the study. The rates of mRNA in the TNRC6
proteins group demonstrated that they had a significant statistically expression with only 96 hours
post infection. The expression of the protein Argonaut 2 demonstrated a significant statistically
upgrade in 96 and 120 hours post infection, demonstrating a significant relationship between the
Argonaut 2 and the family of proteins TNRC6. It is important to note that the family of proteins
TNRC6 has been related to the miRNAs expression as alternative road, these proteins has also been
described in relation to piRNAs. Similar studies with VDEN comes demonstrating the relationship of
the TNRC6 with possible infections caused by Arboviruses in insects, however this work is pioneer in
linking VDEN infection with this family of protein in human cells. it is important to mote that new
studies should be conducted to relate the interaction of these proteins with the viral infection process.
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Scientific literature supports the fact that platelet activation occurs during dengue virus infection.
There is consistent evidence that high expression of the α-granule marker CD62P in platelets of
dengue patients is relatedto severe clinical symptoms such as thrombocytopenia, pleural effusion
and hemorrhaging. Additionally, increased expression of CD63, P-selectin (CD62P), fibrinogen
receptor, and platelet-derived serotonin is associated with plasma leakage in dengue-infected
patients. The aim of our cross-sectional prospective study was to evaluate the level of platelet
activation in dengue patients and its relation with severe clinical manifestations. The study population
consisted of patients with acute febrile syndrome and ten healthy subjects (controls). Dengue was
diagnosed using IgM/IgG antibodies, NS1 detection and RT-PCR. Dengue-positive cases were
classified based on their clinical manifestations and laboratory evidence. Platelet-rich plasma (PRP)
was obtained from all subjects. Each sample was stabilized to avoid platelet activation in vitro.
Platelet activation, was monitored by flow cytometry using anti-CD41-FITC, antibody specific for
platelets, anti-CD62P-APC and anti-CD63-PE. In our study, platelet activation is defined based on
the level of expression of CD62P and CD63-PE and the percentage of cells expressing any or both of
the markers. Twenty four patients with dengue were identified, where 70.8% of the cases were
classified as dengue with warning signs, 25% as dengue without warning signs and one case was
severe dengue. Secondary infections were found in 62.5% of the cases. The level of expression of
CD62P in platelets and the percentage of platelets expressing CD62P or both, CD62P and CD63,
were higher in samples from dengue patients than in healthy controls, although these differences
were not statistically significant. The level of expression of CD63 and the percentage of cells
expressing both CD63 and CD62P were higher in patients with secondary dengue infection, similar
results were observed in cases with warning signs and in the severe dengue case, although these
differences were not statistically significant. Interestingly, the level of expression of CD63 and
CD62P, and the percentage of platelets expressing both CD63 and CD62P were higher in dengue
patients with hemorrhagic manifestations and plasma leakage (p<0.05) compared to dengue patients
that did not have these clinical manifestations. These results are evidence that during dengue viral
infection,
platelet dysfunction and activation occur and may be associated with severe dengue manifestation,
such as plasma leakage and hemorrhage.
Funding of research. Funding number PEP-INV022013.003 from University CES and 02-03 from
ESE Metrosalud.
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Introduction- Chikungunya virus (CHIKV), the etiologic agent of chikungunya fever, is an arthropodborne alphavirus transmitted by Aedes species mosquitoes that causes debilitating acute and chronic
arthritis in humans. CHIKV has a high clinical attack rate, with more than half of infected individuals
developing a moderate, febrile illness accompanied by a rash extending from the trunk to the medial
portions of the limbs, myalgia, and the hallmark symptom of moderate to severe arthralgia. The
illness is generally self-limiting, though it has been shown that 30-50% of infected people suffer from
chronic arthritis lasting from months to years. Since 2006, CHIKV has reemerged with a series of
large outbreaks in India, the isles of the Indian Ocean, Africa, Southeast Asia and the Americas, with
autochthonous spread in Italy, southern France, and the United States.
The Collaborative Cross (CC) is a mouse genetic reference population designed to model human
genetic diversity that was derived from 5 common inbred laboratory lines (A/J, C57BL/6J,
129S1/SvImJ, NZO/H1LtJ, and NOD/LtJ), and 3 wild-derived strains (CAST/EiJ, PWK/PhJ, and
WSB/EiJ). These mice were bred to produce a large number of CC lines that are genetically
heterogeneous, with 8 different genotypes possible at any loci, yet inbred to a state of homozygosity.
Objective- To assess the role of host genetic diversity in regards to pathogenic outcomes in mice,
gain insight on the varying course of infection, develop improved small animal models, and identify
important genes and pathways responsible for susceptibility and resistance against CHIKV infection.
Materials and Methods- 64 individual lines of CC recombinant inbred animals were evaluated for
CHIKV sensitivity over a 7 day time-course of infection where phenotypes such as footpad swelling,
fasciitis, arthritis, and inflammatory infiltrate. Quantitative trait loci mapping was completed using
genotype and phenotype data using DOQTL to identify genome wide significance causal loci. From
which genes of interest can be chosen and studied.
Conclusion- This technique has identified important genes and bettered small animal models in
multiple viruses such as SARS, WNV, IAV, and EBV. Presented here is the data accrued during the
CHIKV initial screen showing multiple genome wide significant QTLs and validation is underway.
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Abstract
The domain polymerase (RdRp) of the NS5 protein DENV-2 has been considered an important
therapeutic target for the search for antiviral compounds against the disease that produces, as well
play an important role in the process of viral replication as polymerase, human cells lack the enzyme.
In our research group GYMOL, we have previously demonstrated an effect of curcumin (natural dye)
on the replication of DENV-2 in a cell system in vitro, for this reason the objective of our research is
to evaluate the effect of curcumin on the function the RNA-dependent RNA polymerase of the NS5
protein of DENV-2. For the development of this work was performed the following methodology:
domain RdRp gene was cloned into the pGEX-5X-1 vector, which was sequenced; the expression of
recombinant protein was performed on a strain of Escherichia coli BL21 Codon Plus (DE3) -RIL and
purified by size exclusion chromatography; production of the recombinant protein was verified by
enzyme immunoassay; the polymerase activity of the protein was evaluated by colorimetric assay
using inorganic pyrophosphatase, adding curcumin to the polymerization reaction, making the
determination by spectrophotometry. Among the obtained results the recombinant plasmid
sequencing indicated a 99% identity with GenBank sequence: AAC59274.1 of DENV-2; the
expression of the recombinant protein was achieved by addition of IPTG to 0.5 mM with incubation at
37 °C after 4 hours post-induction; the expression and purification of the protein was confirmed by
Western blot using an anti-NS5; we are currently carrying out tests for the analysis of polymerase
activity of the protein obtained and evaluation of the effect caused by curcumin on its polymerase
function. As a partial conclusion of this work may indicate that it was possible to obtain the
recombinant polymerase domain of NS5 protein of DENV-2.
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1Laboratorio Nacional de Salud, Guatemala, Guatemala
La fiebre del dengue, la fiebre hemorrágica de dengue y el síndrome de choque por dengue, es la
enfermedad viral, más importante transmitida por artrópodos, que afecta a los humanos,
constituyéndose un grave problema de salud pública en los países tropicales y subtropicales.
La infección por virus dengue es usualmente confirmada mediante la detección del virus por el
aislamiento viral en cultivo celular, del genoma a través de la reacción en cadena de la polimerasa
(PCR) y por la detección de anticuerpos tipo IgM e IgG, específicos contra dengue, acompañado de
la evaluación clínica, y el contexto epidemiológico del lugar.
Las pruebas rápidas de detección de proteína viral del dengue (ensayos de detección de antígeno)
y/o detección anticuerpos anti-dengue (ensayos de detección de anticuerpos), pueden ser una
herramienta útil, para la vigilancia y apoyar el diagnóstico de la infección por dengue, en conjunto
con los síntomas clínicos, la historia clínica y la información epidemiológica.
Objetivo: Analizar la concordancia entre la prueba rápida SD dengue Duo y las pruebas de
referencia MAC ELISA y RT- PCR en tiempo real.
Resultados: La investigación se trabajó con un panel de 191 muestras de suero (55 negativas y 136
positivas), las cuales procedían de Centros de Salud y de Hospitales Nacionales de Guatemala. Las
muestras obtenidas fueron caracterizadas tanto por RT-PCR en tiempo real como en MAC-ELISA,
dichos sueros se evaluaron con la prueba rápida Dengue Duo (Standar Diagnostics). En este
estudio se obtuvo un Valor Predictivo Positivo (VPP) general de 98.36%. El VPP obtenido para IgM
en lo individual fue de 98.70% y el VPP obtenido para NS1 fue de 98.85%.
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Conclusiones: El desempeño de la prueba rápida SD Dengue Duo es una herramienta útil para el
diagnóstico y vigilancia de dengue, dichos resultados deben interpretarse cuidadosamente tomando
en cuenta que el diagnostico de un paciente con dengue debe realizarse en el marco del diagnóstico
clínico y epidemiológico del lugar.

5th Pan-American Dengue ResearchNetwork Meeting
Hotel RIU Plaza, Panama City | April 20 to 23, 2016

Poster Code: R123. Vaccine Session.
Tetravalent dengue
Immunogenicity

heterologous

prime-boost

vaccination:

One

month

Safety

and

Leyi. Lin 1 Kristopher M.Paolino,1 Richard G. Jarman,1 Paul B. Keiser,1 Kenneth H. Eckels,1
Rafael De La Barrera,1 Erica L. Sondergaard,1 Stephen J. Thomas 1
1Walter

Reed Army Institute of Research, Silver Spring, Maryland, USA.

Introduction: Dengue is a top arboviral disease threat in tropical areas worldwide. A heterologous
prime-boost strategy may elicit a balanced immune response, as an a humoral response develops to
the inactivated product and a cellular response is induced by the live component. Administering the
PIV first may decrease the immunogenicity or reactogenicity associated with live virus vaccination.
Objective: This study seeks to find the safest and most immunogenic prime-boost regimen using a
purified inactivated tetravalent (PIV) and a live attenuated tetravalent dengue vaccine (LAV).
Materials and Methods:
The PIV consists of four purified, inactivated, alum-adjuvanted dengue virus vaccines (serotypes 14). The LAV is a live, attenuated vaccine composed of four monovalent attenuated strains (serotypes
1-4)
A total of 80 healthy volunteers, ages 18 to 49, were randomized equally to one of four arms: one
received PIV followed by LAV 28 days later; one received LAV followed by PIV 28 days later, one
received PIV followed by LAV 180 days later and one received LAV followed by PIV 180 days later.
Adverse events were solicited for 21 days after each vaccination. Serum neutralizing antibody was
drawn on each vaccination day, 28 days after each vaccination and 180 days after the second
vaccination.
Results: All regimens were well tolerated. Adverse events were comparable among regimens and
were more common after LAV administration. Similar to previous studies with this LAV, a
maculopapular rash developed in 8 volunteers 10 to 14 days after LAV administration, involving the
trunk and extremities while sparing the palms, soles and face. One volunteer complained of pruritus;
in the other seven it was asymptomatic. It was not seen in dark-skinned individuals. Three of these
volunteers had accompanying arthralgia and one had fever. It developed in 3/40 who were primed
with LAV and in 5/40 of those who were boosted with LAV. Volunteers receiving the LAV first
developed detectable neutralizing antibody to all four serotypes. Volunteers who received the PIV
first developed detectable neutralizing antibody to dengue types 1-3.
Conclusion: Rash has previously been observed following LAV vaccination and was previously
observed in 7/65 unprimed adults. Compared to this historical control, priming with inactivated
vaccine in our study did not significantly decrease the incidence of rash (5/40).Heterologous prime
boosting as a strategy to induce a balanced immunological response to dengue is being pursued.
Complete data on humoral and cellular immune responses will be available by March 2016.
Funding: Military Infectious Disease Research Program, S0503_15_WR.
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Chikungunya virus (CHIKV) belongs to the Alphavirus genus from the Togaviridae family which is
transmitted by the bite of Aedes aegypti and Aedes albopictus, both with present in the Americas. In
Panama, Chikungunya imported cases were first reported in May 2014, coming from Caribbean
islands. Then the first autochthonous cases were detected from a limited outbreak in Panama City
during August 2014. While performing molecular testing to detect CHIKV in acute sera, it was found
that the RT-PCRs specific for CHIKV: CDC 2009 CHIKV, CDC 2014 CHIKV and Reunion Island
(Plante et al., 2011), were not as sensitive to detect all the Chikungunya circulating strains. Currently,
the diagnostic method in the Department is based on CDC 2009 RT-PCR specific for CHIKV,
however because of some previous false negative results with this method, a generic Alphavirus
RT/PCR based on Sanchez/Seco 2006 protocol is done for each negative sample. If the sample is
Alphavirus positive, they must be sequenced to ensure CHIKV diagnostic, as other endemic
alphaviruses like VEEV could also be detected with this generic RT-PCR. This diagnostic algorithm is
long and uses a high level of resources, too expensive to use indefinitely for CHIKV diagnosis and
surveillance. In order to analyze if there is any variation in CHIKV isolates from Panama that could
explain why they cannot be detected by these four methodology, we sequenced fragments from
CHIKV isolates that cover the amplification zone of each of the four diagnostic methods. We are
currently analyzing the sequences obtained and to compare them with the sequences from GenBank,
using the BioEdit/MEGA 6 or MacVector software to find possible mutations responsible for false
negatives in each method. After that, we will design oligos in a conserved region of the Chikungunya
virus, with the aim to detect all strains of the virus independently of genome lineage with a high
sensitivity and a good specificity. This is expected to contribute with the characterization of strains
circulating in Panama and to identify mutations that could challenge laboratory diagnosis.
Project number: 09.044.051 and 09.044.020, Funding organization: Ministry of Economy of Panama
(MEF).
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Several dengue vaccine candidates are being evaluated at various stages of development and one
live-attenuated vaccine has completed Phase 3 trials. GlaxoSmithKline (GSK), Fiocruz and the
Walter Reed Army Institute of Research are collaborating to develop a tetravalent Dengue Purified
Inactivated Vaccine (DPIV). We previously reported that different formulations of adjuvanted DPIV
showed an acceptable safety profile, were highly immunogenic in non-human primates (NHP) and
humans and conferred protection in NHP against dengue viral replication, as revealed by the nearly
complete absence of detectable infectious virus after challenge with dengue 1 and dengue 2 viruses.
A GSK-manufactured tetravalent DPIV candidate, based on alternative viral strains, is now being
assessed in preclinic for both its immunogenicity and efficacy against challenge virus replication. This
new DPIV candidate, adjuvanted with either aluminium hydroxide or GSK property Adjuvant System
(AS) AS03, induced neutralizing antibody responses against all four dengue serotypes, both in mice
and NHP. In parallel and with the purpose of trying to increase the relevance of the dengue NHP
model, recent dengue virus isolates, at very low cell passages, were tested for their infectivity in
NHP. Dengue isolates from serotypes 1, 2 and 4, recently isolated in Brazil, were successfully
identified as being robustly and consistently replicative in NHP. The corresponding dengue 1 and
dengue 2 isolates were used to challenge NHPs vaccinated with the newly developed DPIV
candidate(s).
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Centers for Disease Control and Prevention -Dengue Branch, National Center For Zoonotic, Vectorborne, And Enteric Diseases (CK)
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Background: Early identification of dengue and timely initiation of correct treatment can reduce
complications and mortality; however, early clinical diagnosis can be challenging as dengue has a
non-specific presentation similar to other acute febrile illnesses. Rapid diagnostic testing is often not
available. Methods: To identify early clinical predictors of laboratory-positive dengue (LPD) by date
post onset of illness (DPO) of presentation, we analyzed data from the Sentinel Enhanced Dengue
Surveillance System. Patients with fever <7 days were offered enrollment. Blood and oronasopharyngeal specimens were collected. Specimens were tested by RT-PCR and
immunodiagnostic methods as appropriate for evidence of infection with dengue viruses 1–4,
Leptospira spp., Burkholderia pseudomallei, five enteroviruses, Influenza A and B viruses, and 10
other respiratory viruses. We compared clinical laboratory findings, signs and symptoms from LPD
and laboratory-negative dengue (LND) cases. Laboratory-indeterminate cases, co-infections and
children aged <1 year were excluded. Results: Of 6,607 participants enrolled from May 7, 2012
through September 30, 2014, 902 (14%) were LPD cases, and 5,702 (86%) were LND cases. LND
cases were more likely to present earlier to the hospital (74% vs. 35%). Of the LND cases, 3,152
(55%) had no pathogen identified while 1,463 (22%) had a respiratory virus and 1,059 (19%) had
chikungunya virus identified. Half (46%) of LPD and 21% of LND cases were admitted to the hospital,
and LPD cases had a slightly shorter length of stay (3.1 versus 3.6 days). Leukopenia,
thrombocytopenia, headache, rash, facial erythema, eye pain, anorexia, nausea and lethargy were
independently associated with LPD (p <0.001) for all ages at any DPO. Sore throat, nasal congestion
and cough were less frequent in LPD cases. Clinical predictors of LPD varied by age and DPO at the
time of presentation. Best predictors for LPD in participants presenting to hospital 0-3 DPO were joint
pain and any bleeding for 1-9 year olds; headache, eye pain, anorexia, and nausea for 10-19 year
olds; and diarrhea for adults >20 years. For 4-7 DPO, bone pain, joint pain, back pain and any
bleeding were best predictors for 1-9 year olds; back pain, diarrhea and any bleeding for 10–19 year
olds; and nausea plus persistent vomiting for adults. Conclusions: Findings can be used to assist in
early identification of dengue patients, as well as direct anticipatory guidance and timely initiation of
correct clinical management. The presentation will include data from October 2014 to May 2015.
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INTRODUCTION: During severe dengue infections different mechanisms of endothelium damage
take place. Importantly, TNF-alpha contributes to increase vascular permeability and causes
apoptosis in endothelial cells. Also the production of iNOS (inducible nitric oxide synthase) enhances
endothelial damage. A proinflammatory profile seems to contribute to severe dengue pathogenesis.
Thalidomide is a drug first prescribed in 1950´s, which was found to have important teratogenic
effects. However, the drug started to be used again for several conditions in the late 90´s due to its
immunomodulatory activities. Among these activities thalidomide is a potent drug that counteracts
production of proinflammatory cytokines such as: TNF-alpha, IL-1beta, IL-6 and IL-12.
OBJECTIVE: Establish the effect in vitro of thalidomide on TNF-alpha production and cellular
activation of DENV-infected monocytes and endothelial cells.
MATERIALS AND METHODS: HMVEC human microendothelial cells and THP-1 monocytic cells
were used in this study. Time courses of infection with DENV-2 were analyzed and TNF-alpha levels
were established by ELISA tests. Cellular activation in both cell types were examined assessing
levels of reactive oxygen species (ROS) by alamar blue assays and nitric oxide levels by Griess
assays. Thalidomide was used at 100 ug/mL in these assays.
RESULTS: Kinetics of production for TNF-alpha differed in the two examined cell types, THP-1
monocytic cell were higher producers of this cytokine. We found that thalidomide itself had a slight
deleterious effect over DENV particles after 12 hrs of exposure. Also significant differences in cellular
activation were found mostly for production of nitric oxide (NO).
CONCLUSION AND DISCUSSION: Effect of thalidomide can be assessed only in cells that produce
high levels of TNF-alpha, such is the case for THP-1 cells.
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Introduction: Dengue virus (DENV) is the mosquito-borne virus transmitted to humans by
mosquitos from genus Aedes most common in Cartagena de Indias D.T., Bolívar, and other cities at
the Colombian Caribbean coast.
In Colombia, access to molecular tests is limited, and diagnosis may rely solely on clinical
symptomatology in some cases.
Objective: The aim of this work was to describe clinical manifestations of a febrile hemorrhagic
disease in a city where Dengue virus is endemic but, since 2014 Chikungunya virus (CHIKV) and in
2015 Zika virus (ZIKA) are circulating either, according to the Public Health authorities in the
country.
Materials and methods: Case report, in October of 2015 a patient remitted from a local hospital in
Bolívar (Turbaco) was admitted at a Public Teaching Hospital at Cartagena de Indias D.T. with a
diagnosis of Febrile Thrombocytopenic Syndrome – Hemorrhagic Dengue vs Leptospirosis (Weil’s
disease)?. The patient was admitted at the ICU with 5.000 platelets/mm3 and cutaneous
hemorrhagic manifestations that evolved to a Guillain-Barré syndrome (GBS), requiring several
laboratory and imaging tests in order to clarify the diagnosis and the appropriated treatment.

Discussion/conclusión: Dengue Fever is an endemic mosquito-borne disease in Colombia. Since
2014 CHIKV is circulating either in areas where mosquitos from genus Aedes are circulating; but
after September-October of 2015 appear that ZIKA is circulating too, complicated with what it
seems to be a Guillain-Barré syndrome. Molecular test are being running in reference laboratories
con close the etiology of the Febrile Thrombocytopenic Syndrome.
Funding of research: University of Cartagena, Research Group UNIMOL.
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Results: Serological tests for DENV, Leptospira (LEPT) and Malaria were performed. IgM
antibodies (Ab) for DENV and LEPT were positive. Treatment for DENV and LEPT was initiated.
Eight days after hospitalization at the ICU the patient developed GBS like, managed with
intravenous polyvalent immunoglobulin (0.4 g/kg/day for 5 days) allowed a favorable evolution.
Blood samples were taken to perform molecular test to clarify the etiology.
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The cryo-electron microscopy structures have been determined of Chikungunya virus-like particles
complexed with antibody fragments (Fab) of two highly protective human monoclonal antibodies
(mAbs), 4J21 and 5M16, that block virus fusion with host membranes. Both mAbs bind primarily to
sites within the A and B domains as well as to the B domain’s β–ribbon connector of the viral
glycoprotein E2. The footprints of these antibodies on the viral surface were consistent with the
results from loss-of-binding studies using an alanine scanning mutagenesis-based epitope mapping
approach. The Fab fragments stabilized the position of the B domain relative to the virus, particularly
for the complex with 5M16. As the B domain protects the fusion loop on domain II of E1, this finding
is consistent with a mechanism of neutralization in which anti-CHIKV mAbs that bridge the A and B
domains stabilize the B domain movements and, therefore, block the pH dependent exposure of the
fusion loop from under the B domain. Collectively, these results identify a complex neutralizing
epitope on the A and B domains of the E2 protein.
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Introduction: There are an estimated 390 million new dengue viral infections annually in tropical and
subtropical regions of the world, for which there are no licensed vaccines or specific antiviral drugs.
As the major antigenic target on the surface of dengue virus (DENV), the envelope (E) protein of
dengue virus is a promising immunogen for dengue vaccine development.
Objective: To examine (1) whether the entire ecodomain of E (E80) or just the domain III of E (EDIII)
alone is required to induce sufficient DENV neutralizing antibodies; and (2) whether a tetravalent
neutralizing antibody response could be elicited with a single consensus E80 is not known.
Materials and methods: We expressed E80 and EDIII as recombinant proteins, and designed a
consensus E80 (cE80) based on 3,157 sequences of all four serotype of dengue viruses. These
immunogens were used to immunize mice, and tested for antigenicity and immunogenicity using
ELISA and plaque reduction neutralization test (PRNT), respectively.
Results and discussion: Results show that mice immunized with recombinant DENV-2 E80 or EDIII
protein elicited similar level of serotype-specific binding antibodies, but EDIII immune sera exhibited
more potent neutralization activity against DENV-2, compared to that of E80. In comparison to the
monovalent E80 from DENV-2, cE80 elicited a more balanced neutralization activity towards all four
DENV serotypes, albeit the monovalent E80 induced more antibodies to the autologous virus. These
studies demonstrated the potential use of various forms of E protein antigens in the development of
the next generation of dengue vaccines.
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One of the main phenomena occurring in cellular membranes during virus infection is a change in
membrane permeability. It has been observed that numerous viral proteins can oligomerize and form
structures known as viroporins that alter the permeability of membranes. Previous findings have
identified such proteins in cells infected with Japanese encephalitis virus (JEV), a member of the
same family that Dengue virus belongs to (Flaviviridae). In the present work, we investigated whether
the small hydrophobic DENV protein NS2B serves a viroporin function. We cloned the NS2B
sequence and expressed it in a bacterial expression system. Subsequently, we evaluated the effect
on membranes when NS2B was overexpressed, measured bacterial growth restriction, and
evaluated changes of permeability to hygromycin. This protein was purified by affinity
chromatography and crosslinking assays were performed to determine the presence of oligomers.
Hemolysis assays and transmission electron microscopy were performed to identify structures
involved in permeability changes. The Dengue-2 (DENV-2) NS2B protein showed similitude with the
JEV viroporin. The DENV-2 NS2B protein possessed the ability to change the membrane
permeability in bacteria, to restrict bacterial cell growth, and enable membrane permeability to
hygromycin B. The NS2B protein formed trimmers that could participate in cell lysis and generate
organized structures on eukaryotes membranes. Our data suggest that the DENV-2 NS2B viral
protein is capable of oligomerizing and organizing to form pore-like structures in different lipid
environments lipid, thereby modifying the permeability of cell membranes.
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Due to the similarity of symptoms with other diseases, the clinical diagnosis should be performed
together with laboratory diagnosis. Serological techniques as ELISA are widely used for the
laboratory diagnosis; however, due to the use of crude extract as viral antigen source, problems as
cross-reactions can occur which may cause variations in quality and elevated production costs. In
this context, systems for production of proteins in plants allow an inexpensive large-scale production,
according to the demand and free from animal contaminants and pathogens. Proteins of
pharmaceutical interest have been successfully produced in lettuce chloroplasts, among them, a
tetra-epitope antigen for serological detection of the four DENV serotypes. This study has
demonstrated the potential use of a DENV 1 to 4 tetra-epitope antigen for detection of anti-DENV
IgG, when the phase of infection may be unknown by dengue evaluating patient’s paired sera. The
paired sera tested in this study, were from the Flavivirus Laboratory, IOC / FIOCRUZ, Brazil, from
epidemics occurred from 1998 to 2011. Briefly, dengue positive groups of sera had the infection
confirmed by laboratorial techniques. The samples classified as acute were collected up to the 7th
day after the onset of the illness and convalescent phase, from days 13 to 18. The ELISA protocol
used was the same as described in Maldaner et al 2013. The sensitivities in primary DENV-1 and
DENV-3 infections were 92.8% and 89.3%, respectively, and 100% in convalescent sera of
secondary infections. Sensitivities for DENV-2 cases, in both primary and secondary cases were
100%. Despite the few DENV-4 cases tested due to the samples availability, the sensitivities
observed were 57.1% and 100% in primary and secondary cases, respectively. The results of our
assay with higher detection of anti-DENV IgG antibodies in convalescent and secondary infections, is
consistent with the fact that IgG production is low in acute phase and in primary infections. In
secondary infections, on the other hand, IgG titles can be detected early in the infection. In endemic
regions where there is a predominance of secondary infections; the specific IgG detection would be a
better marker than the IgM. In addition to this, it is recommended, for a precise diagnosis, the use of
paired sera. Considering that, and based on the presented data, it has been shown that the DENV 1
to 4 tetra-epitope antigens produced in transplastomic lettuce may be a useful tool for diagnostic and
epidemiologic studies of DENV.
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Dengue is an important viral disease, with epidemics in tropical and subtropical regions of the world.
The disease has different manifestations, in which the liver is normally affected. DENV encodes a
polyprotein, which is cleaved in three structural proteins: capsid, membrane and envelope; and seven
non-structural proteins: NS1, 2a, 2b, 3, 4a, 4b and 5. The NS1 is found in infected cells associated
with plasma membrane and secreted into the circulation as a soluble multimer. NS1 is essential for
virus viability, although its function is not elucidated. Some reports indicate that NS1 can be used as
a promising protective antigen for the development of a dengue vaccine, while others suggest its
involvement in viral pathogenesis. In this work, we aimed to analyze the effect of NS1 expression in
HepG2 cells through a quantitative proteomic approach. First, HepG2 cells were transfected with
pcENS1 plasmid, which encodes DENV2 NS1 protein and its signal peptide (C-terminal end of
envelope protein). Expression of NS1 protein was detected by immunofluorescence and flow
cytometry. As negative controls, we analyzed HepG2 cells transfected with: pcDNA3, an empty
expression vector; pMAXGFP, a plasmid witch encodes GFP protein (an unrelated dengue protein)
as well as nontransfected cells. Second, cells were lysed with RapiGestTM surfactant, digested with
trypsin and fractioned by OFFGEL system. All fractions were analyzed with nESI-LTQ-Orbitrap XL.
Protein identification was performed using the Comet algorithm, and peptide spectrum matches were
filtered to meet a 1% FDR, at the protein level, using the SEPro software. Proteins were quantitated
by spectral counting strategy and differentially abounded proteins were pinpointed using PatternLab
software. Our experiments were performed in triplicate to ensure reliable results. We mapped 4.856
proteins in all conditions. Additionally, we established a q-value of 0.05 and found 122 proteins
differentially expressed. Besides, we identified many proteins that have never related to DENV
infection. Some proteins were selected and are potentially related to changes in abundance of
cellular proteins induced by the NS1 dengue protein. Some clusters of proteins were identified and
they are related to regulation of apoptosis, mitochondrial stress, endoplasmic reticulum stress,
cellular stress and degradation by proteasome. Moreover, we observed proteins that are involved in
mRNA process and in viral RNA replication. The identification of proteins modulated by NS1 in
HepG2 can improve our understanding of the pathogenesis of dengue virus infection. These results
may contribute to the development of new therapies and vaccines against dengue.
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Introduction: Dengue is caused by four serotypes, DENV-1 to -4. Any one of the serotypes can
cause from asymptomatic infection to severe and even fatal infection. Personal or clinical factors are
related as the indicators of severe cases. Hospitalization of dengue-infected patients is a indication of
severity. Objective: To evaluate the risk factors associated with hospitalization of dengue-infected
patients.
Materials and Methods: We evaluated, retrospectively, 30,670 dengue notifications, confirmed by
serology (ELISA) survey of non-structural protein 1 (NS1) or polymerase chain reaction (PCR),
notified to the Ministry of Health of Brazil from April 1998 to June 2012, in the city of São José do Rio
Preto, São Paulo State. Hospitalization represented the dependent variable and the identified
personal and clinical variables in the 2009 WHO guideline represented the independent variables in
the multiple logistic regression model, applying hierarchical levels for groups of these variables. The
chi-square test was performed to verify the association between death and the studied variables.
Results: The risk for hospitalization due to dengue was higher in subjects with plasma leakage (OR:
14.58; CI 95%: 9.26-22.94) and those who had at least one hemorrhagic manifestation (OR: 3.23; CI
95%: 2:59 to 4:02), also maintaining significant values in the simple logistic regression. We found 28
deaths due to dengue and only the age (p <0.001), hemorrhagic manifestations (p = 0.001) and
plasma leakage (p <0.001) showed a strong association with death due to dengue.
Discussion / conclusion: Although it is already known that certain clinical manifestations represent
increased risk of complications in patients with dengue, its measurement and with a sample so
numerous and well documented is unpublished in the medical literature. Our study indicates the need
to prevent the patient has mainly plasma leakage, but in the suspicion of it, this hospitalization is
highly recommended.
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Introduction. Dengue is the main arbovirus in the world. It is estimated that 3.6 billion people are
living at risk of infection currently and that each year there may be 50 million cases worldwide, with
500,000 cases of severe dengue and 22,000 deaths. The disease is caused by four serotypes,
DENV- 1 to 4. The possibility of progression from mild to severe forms infection demonstrates that, in
the absence of confirmation serological and virological, the accurate and early diagnosis by other
methods is relevant. The evaluation of the real value of TT to diagnose or exclude dengue it has
been proposed in the literature, with mixed results.
Objective. Assess the value of tourniquet test in screening patients suspected of infection by DENV
and its severity, and compare this test with routine methods diagnosis. For this, we used in a new
way a numerous sample, in a time period considerably long and with so many laboratory methods as
reference, including the polymerase chain reaction (PCR) and relating to severity index WHO 2009
classification, simultaneously.
Methodology. Reported 119 589 cases were studied between May 1998 and July 2012, with 30,670
confirmed cases the period in a Brazilian city. The Kappa Cohen test was applied to assess the
degree of concordance between tests and the sensitivity and specificity was also calculated for the
TT.
Results. There was a gradual increase in the percentage positive TT along the years, with
subsequent decrease, in the last five years of the study, with similar proportions test positivity
between ages. The association between the result TT and greater severity the guideline 2009 it was
not observed (p=0,28), also showed no relevant agreement with the final diagnosis (κ=0,01; CI 95%=
0,00-0,02) and neither individually with the ELISA –IgM (κ=0,05; CI 95%=0,04-0,06) let alone with the
PCR (κ=0,27; CI 95%=0,06-0,49). This low concordance it was still grounded the low sensitivity of TT
to diagnose dengue (11,9%; CI 95%= 0,11-0,12) and positive predictive value also low (31,6%; CI
95%= 0,31-0,32); although shown greater importance for specificity(88,9%; CI 95%= 0,88-0,89)and
to negative predictive value(70,3%; CI95%= 0,70-0,71).
Conclusion. The TT was more effective in case detection that truly were negative positive than those.
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Introduction. The pathogenesis of dengue infection still is not completely understood. Despite
antibody dependent enhancement theory statements for severe dengue, several cases are not
consistent with this hypothesis. Cholesterol levels have been reported to regulate dengue virus
(DENV) replication in vitro and proved to be necessary to successfully complete the viral life cycle.
Also, Lovastatin treatment has reduced viral RNA on a Dengue replicon cell system, indicating that
other statins and cholesterol inhibiting agents, could have the same antiviral properties.In vitro
experiments using cholesterol sequestering agents have proved to affect several cellular metabolic
pathways including the cell antiviral response. These two aspects of molecular interactions might as
well be linked and could provide a deeper understanding about the patho-physiology and clinical
development of Dengue infection. Objective. To evaluate the effect of cholesterol regulation upon
DENV replication and the antiviral profile of DENV infected HuH-7 cells. Materials and Methods.
Cholesterol synthesis was biochemically: Lovastatin (LOV), Pravastatin (PRA), Fluvastatin (FLU),
Simvastatin (SIM) and Atorvastatin (ATO); genetically: RNAi HMGCR and chemically (Metil-βCiclodextrina) inhibited, in non-infected and DENV2 MOI 0.1 infected HuH-7 Hepatoma cells. Cells
and supernatant were collected for cholesterol level and DENV titter evaluation. DENV viral titter was
measured using the plaque formation unit (PFU) assay in BHK-21 cells and cholesterol levels were
evaluated using Caymans cholesterol fluorometric assay and Amplex Red Cholesterol Assay. Also
the antiviral profile of treated, un-treated, infected and non-infected cells were assessed using
QIAGEN PCR-Array platform. Results. A reduction in DENV titter was observed for 4 of the 5 statins
tested compared to the untreated control. The most notorious DENV inhibition percentages were
achieved on post-infection treated cells for FLU, ATO, LOV and SIM, 70%, 70%, 65% and 55%
reduction on virus titter respectively at 48 h p.i. A 12h pre-treatment with statins slightly reduced virus
titter LOV, ATO and FLU; 20%, 40% and 20% respectively (The cytopathic effect of DENV2 on HUH7 cells also concurred with these observations). Statin treatment simultaneously reduced intracellular
cholesterol levels but to a lesser extent not matching DENV2 inhibition percentages. Genetic
inhibition of Cholesterol synthesis also had a mild inhibition effect on DENV2 titter at 48 h.p.i. It was
observed that DENV2 infection augmented intracellular cholesterol levels in both sets of experiments.
Furthermore a significant change on the antiviral profile of HuH-7 cells was observed on LOV and
HMGCR-RNAi treated cells in which both treatment reduced the expression of genes related to
cellular immune response and pro-inflammatory mechanisms. Chemical inhibition of cholesterol
using MβCD did not have any measurable effect on DRNV titer. Conclusion. Our results indicate
that both pharmaceutical and genetic blockade of cholesterol pathway cause a reduction of DENV
infectious particles and that this effect is only partially met by cholesterol inhibition and could be also
related to the modulation of the antiviral profile of the cells. Also, DENV2 infection modulates
cholesterol intracellular levels and this is particularly involved on DENV later stages of replication.
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Dengue virus (DENV) is the most prevalent mosquito-borne virus causing disease in humans, with an
estimated 390 million infections per year worldwide. There are currently no licensed vaccines or
specific therapeutics, and the death rate for severe dengue without proper supportive care can be
over 20%. Hematopoietic cells like dendritic cells (DCs), monocytes, and macrophages are believed
to be the primary targets of DENV infection, replication, and dissemination. Of the four DENV
serotypes, epidemiological data has shown that DENV-2 secondary infection has been associated
with more severe disease whereas DENV-4 infection is typically associated with a more mild clinical
presentation.
In this study, we have investigated and compared infections with DENV-2 (16681) versus DENV-4
(Indonesia 1977) during primary infections of human ex vivo model systems. In particular, we utilize
human monocyte-derived dendritic cells (DCs) and a newly developed, human tonsil histoculture
model system. We hypothesize that DENV-4 infection will display different replication kinetics and will
induce greater antiviral innate immune responses compared to DENV-2 infection. We also
hypothesize that these relevant human models will yield new insights into immune responses against
these viruses, which will help elucidate DENV immunopathogenesis in patients.
Our data demonstrate that, in human DCs, DENV-4 displays faster replication kinetics compared to
DENV-2, with peak titers at 24 versus 48 hours post infection, respectively. While our laboratory and
others have previously shown that DENV-2 16681 abrogates the production and signaling of type I
interferon (IFN) in human DCs, our data show that DENV-4 infection induces type I IFN and IFN
stimulated genes (ISGs). Furthermore, DENV-4 infection of DCs induces higher chemokine and proinflammatory cytokines compared to DENV-2.
Additionally, in preliminary studies using human tonsil histocultures, we can observe a productive
infection with DENV. Furthermore, infection kinetics data of DENV-2 versus DENV-4 in tonsil
histocultures corroborate results observed in DCs; specifically, DENV-4 replication becomes
significantly diminished after 72 hours post infection while DENV-2 replication remains persistent
throughout the 6-day time course. Moreover, DENV-4 infection seems to induce greater production of
ISGs, chemokines, pro-inflammatory cytokines, and Th1 cytokines compared to DENV-2 infection in
tonsil histocultures.
Together, these data suggest that these DENV-2 and DENV-4 differentially modulate the human
innate and adaptive immune responses. We are currently utilizing state of the art immunological
techniques to further characterize the immune responses induced by these viruses and others.
NIH/NIAID: F30AI114161-01A1, 5T32AI007647, R21AI116022, and R01AI073450
DARPA: HR0011-11-C-0094
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Introduction: Antibody avidity and IgG subclass data are valuable for a more comprehensive
understanding of the natural course of dengue virus (DENV) infection. Considering that increased
avidity IgG often occur post-secondary infection, and cross protection has been observed during
tertiary and quaternary DENV infections, serotype specific avidity pre-infection can be a useful
marker for protection. Objective: We aimed to compared serum IgG avidity and DENV-specific IgG
subclass prior to and following symptomatic and inapparent DENV infections. Materials and
Methods: From our longitudinal febrile cohort studies in the Peruvian city of Iquitos, we utilized 381
pre- and post-infection serum samples from participants confirmed with DENV-3 and/or DENV-4
infection. Samples were collected from DENV-positive subjects that presented with either
symptomatic or inapparent infections. For avidity IgG, samples were evaluated with three different
wash solutions: PBS+Tween20 (0.01%), 6M urea, or 9M urea. For IgG subclass experiments, EIA
assays were performed with commercially available IgG subclass antibodies (IgG1, IgG2, IgG3, and
IgG4). Results: We observed some false positive results using PBS/Tween20 alone in naïve
patients; the same samples were negative when washed with 9M urea. In cases of monotypic
dengue infections (secondary infection), IgG antibodies were detected in both acute and
convalescent phases. However, in our IgG subclass analysis, we found a high predominance of IgG1
antibodies in both symptomatic and inapparent infections, followed by IgG4, which was absent in the
naïve infection group during acute phase. In the convalescent phases of monotypic and multitypic
infections, IgG2 and IgG3 appeared in very low numbers. Discussion/Conclusion: From this data,
we conclude that individuals with inapparent infections have greater avidity to the infecting serotype
during the pre-infection stage than those with later symptomatic infections. Additionally, in both
symptomatic and inapparent DENV infections, IgG1 was the predominant IgG subclass antibody
followed by IgG4; however, in naïve individuals, IgG4 was not detected. Future studies more clearly
defining the relationship between specific IgG antibody subclass titers and symptom manifestation
would be valuable for a greater understanding of the role of IgG avidity and subclass in dengue
disease.
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Introduction: The dengue nonstructural 3 (NS3) protein is known to possess multiple enzymatic
activities that are a constitutive part of the replication complex of dengue virus. This protein is
considered the main target for cytotoxic T cell responses during dengue infection, which suggests a
protective role of this protein in limiting virus replication. We previously reported that the NS3 protein
expressed in Escherichia coli preserved structural and antigenic determinants of the native virus
relevant for dengue vaccine design. In the present work, we assess the immune response elicited by
the recombinant NS3 protein and its protective capacity against dengue-2 virus.
Materials and methods: Balb/c mice were immunized with different concentrations of recombinant
protein and challenged with a lethal dose of dengue 2 virus. The cellular immune response was
analyzed by ELISPOT. The protective capacity was determined through the murine encephalitis
model.
Results and discussion/Conclusions: In vitro-stimulated spleen cells from mice immunized with
the recombinant NS3 protein from dengue-2 virus showed high levels of IFN-gamma secreting cells.
A similar pattern was detected when spleen cells from dengue-immunized animals were stimulated
with the NS3 protein. However, animals immunized with the recombinant NS3 protein were not
protected against dengue-2 virus challenge in this murine encephalitis model, regardless of the NS3
amount inoculated. These results revealed that although the NS3 protein is a dominant target of
CD8+ T-cell epitopes, the effect of INF-gamma increasing during dengue virus infection in the either
protection or increased disease severity is still unclear. New evidences based on the NS3 helicase
domain as an important virulence factor, and also as the major NS3 domain from cytotoxic Tlymphocytes epitopes provide information and addressed our work into vaccine design including only
the helicase domain. In conclusion, this report describes the immune response induced by the
recombinant NS3 protein, which is not protective against dengue-2 in mice.
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Introduction: Dengue is the most important arbovirus infection in the planet. In the last 12 years,
Brazil registered 7,400,000 dengue patients, with more than 4,000 deaths. Objective: to describe 4
years of dengue experience in our hospital. Material and methods: In October 2010 our hospital
opened a walking-in clinic (WIC), in the beginning of a new dengue epidemic in town. We organized
the patient flow for suspected dengue patients (SDP), following Brazilian Health Ministry Guidelines
(BHMG). Clinical definitions were used; NS1 and serology were reserved to the sickest. In 2011, it
was necessary to add another structure to the WIC, called “Dengue House” but in 2012, the Dengue
House was discontinued and SDP were seen at the WIC. In 2013, the patient protocol was rewritten,
based upon in the Lean Methodology (LM) and BHMG. LM has a focus in process improvement with
the identification and elimination of everything that does not add value in a systematic and
sustainable way. The protocol focused on prompt detection of alarm signs, vigorous endovenous
hydration for high hematocrit and low platelet count, oral hydration for all at WIC, daily returns for
patients at risk for severe dengue. Daily surveillance for SDP was established and worked from
January to June 2013, 2014 and 2015. We produced a video to train health care workers; we
followed all patient hospital admissions. In 2011, the total # of SDP was 29,349 patients, 22% of the
total # of WIC patients (132,244) with only 100 (0.34%) hospital SDP admissions; there were no
deaths. In 2013, the total # of SDP was 21,842, 19 % of all WIC patients (111,909). Fifty SDP
patients were admitted to the hospital (0.23%), with no deaths. In 2014, there was a total of 1,634
SDP, 2% of the total # of patients at WIC (79,361); two SDP were hospitalized, with no deaths. In
2015, 6,717 SDP among 82,456 WIC patients were detected, 24 were admitted to the hospital, with
no deaths. Discussion/conclusions: Vector control for dengue fever has been a challenge and still
not accomplished; there is no dengue prevention based upon vaccines yet. For these reasons, health
services will have to establish better patient care and better patient flow, in order to prevent dengueassociated deaths. Our hospital, following BHMG and the LM has been successful so far in death
prevention and it may be a model for hospitals with similar conditions.
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Dengue virus (DENV) is the causative agent of dengue fever and dengue hemorrhagic fever. DENV
and its mosquito vectors are widely distributed in tropical and subtropical regions and the disease is
endemic in over 100 countries. Dengue vaccine development is challenging because of need to
protect against four antigenically distinct DENV serotypes and evidence that, under some conditions,
specific immunity to the virus can enhance disease. Several live-attenuated virus vaccines have
shown to induce potent neutralizing antibody responses against all serotypes, but do not provide
robust protection against virus infections.
Instead of using whole-virus formulations, we are exploring the potentials for a particulate subunit
vaccine, based on E-protein display on solid carriers.
Here we describe the first immunization studies of several particulate DENV-E vaccine candidates.
The ectodomain of DENV-E protein was expressed as a soluble recombinant protein (recE), which
was secreted from cells. RecE was purified from the culture media and adsorbed to a selection of
polymer matrixes.
We show that adsorbed recE without adjuvant induces higher IgG titers and a more potent
neutralizing antibody response compared to soluble recE alone. In addition, differences in carrier
formulation influences the potency of the immune responses induced. Studies on antigen uptake by
bone-marrow derived dendritic-cells and antigen trafficking in draining lymph nodes indicate that
carrier display of recE subunits is an attractive delivery platform and makes a promising vaccine
candidate.
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Introduction: Dengue is currently the most serious arboviral disease affecting human populations.
Dengue virus (DENV) infects humans and mosquitoes to complete its cycle, thus it has evolved
mechanisms to survive in both hosts, including evasion and/or manipulation of host’s immunity.
Interferon type I (IFNI) response is the main innate antiviral defense in mammals and DENV
molecules that interfere with IFNI immunity have been identified. The main antiviral response in
mosquitoes is the RNA interference (RNAi) pathway, however little is known on the interaction of
DENV with RNAi molecules and studies aiming to clarify these interactions are very relevant.
Methods: Here, we compared the growth of DENV serotype 2 (DENV2) isolates for one week in
mosquito and mammalian cells with different immune phenotypes, through quantitative real-time
PCR (qRT-PCR), in order to further characterize these isolates. The hypotheses were that: DENV
growth is similar between mosquito cells with or without a functional RNAi pathway and mammalian
cells with or without an IFNI response, respectively; and distinct DENV strains grow differently in
each cell line. To perform the experiments, five primary DENV2 isolates with less than 4 passages
and a lab-adapted DENV2 (New Guinea C) were inoculated in two mosquito cell lines and two
mammalian cell lines. Mosquito cells were: C6/36, with a defective RNAi; and Aag2, with a functional
RNAi. Mammalian cells were: Huh7.5, with no IFNI production, and A549, which produces IFNI.
Results: The results showed that, overall, DENV2 growth was slower in Aag2 and A549, especially
at the initial stages. This indicates that although other antiviral responses are found in mosquitoes,
the RNAi pathway seems to be playing a first-line defense in the insects, similarly to the IFNI
response in mammals. Moreover, the growth curves among different DENV2 isolates in cell lines
producing IFNI or with a functional RNAi were more heterogeneous than in those lacking IFNI
production or with a defective RNAi, suggesting that some of these isolates may harbor mechanisms
that allow a more efficient growth when facing an effective antiviral response. Sequence differences
among the viral isolates are being analyzed, focusing on regions known to be or potentially involved
in host’s immunity manipulation, such as the region coding for the protein NS4b, which has been
implicated in interfering with the RNAi mechanism in insects. Conclusion: These results are
important and they represent the initial steps for more in-depth studies on viral characterization
associated to host-virus interactions.
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Introduction: The four dengue virus (DENV) serotypes are mosquito-borne flaviviruses. While
antibodies are critical for protection, under some conditions antibodies can also enhance DENV
infections. People exposed to primary DENV infections develop long-term type-specific neutralizing
antibodies to the serotype of exposure only. Our group and others have studied blood samples from
people exposed to primary DENV infections and identified quaternary structure epitopes as important
targets of neutralizing and protective human antibodies. While specific antibodies and quaternary
epitopes responsible for the neutralization of DENV serotypes 1, 2 and 3 have been well defined,
very little is known about the molecular basis of serotype 4 neutralization by human antibodies. This
is a significant gap because a successful dengue vaccine has to induce neutralizing and protective
antibodies to all 4 serotypes.
Objective of the Study: The main aim of this study was to characterize the human long lived plasma
cell (LLPC) and memory B-cell (MBC) derived neutralizing antibody responses in people exposed to
primary DENV4 infections.
Materials and Methods: Plasma was used to characterize LLPC-derived circulating antibodies, and
the peripheral blood mononuclear cells (PBMCs) were used to isolate human monoclonal antibodies
(hMAbs) from convalescent blood samples of two people exposed to DENV4 infections. To
characterize antibodies in plasma samples, we depleted specific populations of plasma antibodies
and then measured the ability of depleted plasma to bind and neutralize DENV4. We also performed
competition or blockade of binding assays with epitope mapped MAbs and human immune sera to
estimate levels of epitope-specific antibodies. In parallel we used PBMCs from DENV4 immune
subjects and transformed memory B cells with Epstein Bar virus (EBV) to identify DENV-specific Bcells and produce human hybridomas secreting DENV-specific hMAbs. DENV4 neutralizing hMAbs
were characterized and epitope mapped using binding assays with dengue antigens and
neutralization assays with WT and recombinant DENVs.
Results and Discussion/Conclusion: Similar to responses for other three serotypes, the two
DENV4 immune subjects had type-specific antibodies that strongly neutralized DENV4 only. These
serum properties were also reflected in two hMAbs that strongly neutralized DENV4 only. The
epitopes of the two antibodies were mapped to a quaternary site in the EDI and EDII hinge region.
We will discuss the specific location of the DENV4 neutralizing site and also the implications of our
work for natural infection and dengue vaccine induced Ab responses.
Funding of research
NIAID-R01 AI087654
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Innate immune activation in response to microbial infection leads to the synthesis of cytokines and
effector proteins that confer potent and broad-spectrum antiviral effects. Importantly, emerging
Arboviruses including Dengue (DENV) and Chikungunya (CHIKV) viruses are highly sensitive to the
cellular and tissue states elicited by such activity. In light of this we searched for novel compounds
capable of artificially inducing innate immune responses that thereby may be used to inhibit
replication of diverse virus types. Our work uncovered numerous uncharacterized and nontoxic
molecules that trigger the activation of type I interferon (IFN)-associated responses by way of the
transcription factor IFN regulatory factor 3 (IRF3). We show that treatment of cells with these
molecules strongly blocks replication of Flavivirus species including DENV and Alphavirus species
including CHIKV at concentrations that exhibit no cytotoxicity. To identify the cellular signaling
pathways induced by the molecules we employed a novel reverse genetics method that involved a
library of cells containing single gene deletions constructed using CRISPR/Cas9 technology. This
allowed the elucidation of host proteins essential to the antiviral activity of the compounds and
represents a new, simple investigative platform for drug target identification. Moreover, we describe
the innate signaling adaptor molecule STING as particularly important for pharmacologically
mediated antiviral activity. We are also currently exploring whether these molecules can facilitate
clearance of chronic infection in mouse models. Ultimately, novel inducers of antiviral innate immune
activity may represent a powerful, potentially transformative strategy for combatting viral disease
outbreaks including those in which the pathogen is unknown or drug resistant.
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Case Report: Dengue is one of the main tropical diseases and it is caused by any of one four
serotypes of dengue virus (called DENV-1,-2,-3,-4), a Flavivirus transmitted to human by Aedes
mosquito. Dengue infection is a systemic and dynamic disease; it has a wide clinical spectrum that
includes both severe and non-severe clinical manifestations. The illness begins abruptly and it is
followed by the three phases: febrile, critical and recovered. The Febrile phase is usually
accompanied by facial flushing, skin erythema, generalized body ache, myalgia, arthralgia and
headache; it can be difficult to clinically distinguish dengue from other febrile diseases in the early
febrile phase. Hantavirus pulmonary syndrome (HPS) is an infectious disease caused by agents of
the Bunyaviridae family and carried by rodents of the Sigmodontinae subfamily. HPS infection
generally occurs though inhalation of aerosols from feces, urine, or saliva of infected rodents
containing the virus. In Panama HPS is caused by the Choclo virus carried by the fulvous rice rat
(Oligoryzomys fulvescens ). The clinical aspects of the HPS are characterized by a prodromal phase,
with nonspecific signs and symptoms of an acute febrile illness; after about three days, respiratory
distress develops, accompanied by dry cough that turns progressively productive, evolving to
dyspnea and respiratory failure with cardiogenic shock. Dengue epidemics as well as human
Hantavirus infections have been described in Panama. We present a case of dengue co-infections
with HPS: A 62-year-old male was admitted to the Cecilio Catillero Hosptial on March 20, 2015, with
five days evolution presenting high fever, headache, arthralgia, myalgia, nausea and absence of skin
rash. He was admitted to the internal medicine unit. Serum laboratory values include a leucocyte
count of 6.75x103/ml, thrombocytopenia 53,00x103/ul, hematocrit 38.7% and hemoglobin 11.7g/dl. He
was diagnosed with Dengue without warning Signs. On the second day of his hospital say, the
patient developed dry cough and dyspnea, requiring supplemental oxygen; Chest radiography
revealed accentuated bilateral pleural effusion, while the heart rate was within the normal limits.
Evidence of dual infections with dengue virus and hantavirus was observed with seroconversion in
acute phase of febrile illness (positive dengue virus immunoglobulins (Ig) M and negative IgG by un
Dengue IgM e IgG capture ELISA, and positive hantavirus IgM enzyme linked immunosorbent assay
(ELISA) Hantavirus. To the best of our knowledge, this case resulted in the first documented case of
Dengue coexistent with HPS Dengue in Central America.
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Introduction. Chikungunya virus (CHIKV), a mosquito-borne arbovirus, is clinically characterized by
sudden-onset fever and severe arthralgia, which may persist for weeks, months, or years after the
acute phase of the infection. Other symptoms of CHIKV infection (headache, fatigue, and rash) are
common among many arboviral infections, including dengue. Chikungunya is a mounting public
health concern in many parts of the world. Definitive diagnosis is critical in differentiating the
diseases, especially in dengue endemic areas. The lack of commercially available, sensitive, and
affordable diagnostic assays limits surveillance and control efforts.
Objective. Evaluate the performance of a commercial serological test for diagnosis of CHIKV, as an
alternative method to be used in the country.
Materials and Methods. We evaluate 2 commercially available serologic tests for CHIKV, InBios
CHIKjj DetectTM IgM-ELISA and InBios CHIKjj DetectTM IgG-ELISA (InBios International, Inc. Seattle,
WA, USA). A total of 167 serum samples from patients clinically characterized with Chikungunya
were analyzed.
Results. We analyzed 167 serum samples using InBios IgM-ELISA, 79% of the samples (132) were
positive for the detection of human IgM antibodies [95% CI: 72-84%]. A subset of 90 samples was
analyzed using InBios IgG-ELISA, 82% of these samples (74) were positive for the detection of
human IgG antibodies [95% CI: 73-88%]. Of the 90 samples with IgM and IgG results, 3 samples
were IgG negative but IgM positive and 2 samples were positive for IgG and negative for IgM.
Discussion. According with this evaluation, the 2 commercial serologic tests for CHIKV performed
well. Our results indicate that InBios IgM- and IgG-ELISA serve as a cost effective ELISAs for
serological detection of CHIKV infection. The difference in results in the comparison of IgM positive
and IgG negative can be explained by the fact that these 3 patients had only 8 days after the onset of
illness; and the 2 cases of IgG positive and IgM negative may be due to a rapid decrease in the
presence of IgM given that patients had more the 20 days after the onset of illness.
Our evaluation was a pilot study using a small number of samples, but the findings show the
importance of evaluating commercial diagnostic kits. Because dengue and chikungunya infections
elicit similar symptoms and can be present in the same locations, clinical differentiation may be
difficult. As lack of no other serological o molecular test available in the country these tests can be
use as an alternative.
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Dengue virus (DENV) replication is inhibited by the action of type I interferon produced by infected
cells trough the activation of the RIG-I/MAVS/TBK1/IRF3 pathway protective response. Recently, it
was indicated that STING engages IRF3, suggesting that the STING-IRF3 phosphorylation complex
could also induce a type I interferon response in these cells. DENV infection of primary cultured
human endothelial cells (ECs) results in a rapid increase in viral titer, which suggests that DENV
could somehow inhibits protective immunologic response pathways. Indeed, DENV4 proteins, NS2A
and NS4B, were shown to inhibit in more than 80% the TBK1/IRF3 pathway, but failed to inhibit
either IFN-β induction directed by STING/ IRF3. Some reports have already shown the association of
IRF3, TBK1 and STING polymorphisms with the susceptibility to viral diseases like West Nile Virus
and Childhood herpes simplex virus-1, but the role of variants in these genes in dengue disease is to
be disclosed. We assessed the effect of six variants in the genes IRF3 (rs2304207 and rs34739574),
TBK1 (rs10878182 and rs2141765) and STING (rs1131769 and rs7448031) on Dengue severity in
children from Huila, Colombia (164 cases and 56 asymptomatic controls). Cases included 110 of
severe Dengue, Dengue haemorrhagic fever/Dengue shock syndrome, and 54 with Dengue fever.
The SNPs were genotyped by allelic discrimination with RT-PCR and the genetic associations were
accessed by unconditional logistic regression adjusted by sex and ancestry, and corrected by FDR
using software R version 3.1.3. Ancestry were assessed from 30 AIMs, SNPs and indels, either
genotyped by RFLP or by sequence analysis, using the ADMIXMAP. The case-control study
revealed two variants associated with Dengue severity: the genotypes A/A and A/G of rs34739574 in
IRF3, OR=9.31, FDR=0.024 and OR=3.68, FDR=0.0036, respectively, and the genotype C/C of
rs1131769 in STING, OR=3.84, FDR=0.027. STING result agrees with a report of altered production
of IFN-I associated with this polymorphism. The rs1131769 T>C alters amino acid 232 from Arg (R)
to His (H), and the H232 is included in the haplotype HAQ, which has been demonstrated to reduce
IFN-β protein production. Conversely, the rs34739574 in IRF3 has not been associated yet with this
outcome. In conclusion, Huila child population in Colombia have variants of susceptibility to Dengue
severity that may be related to alteration of type I interferon response. Financial support:
COLCIENCIAS-Colombia (Grant Code 1115-493-26145; Contract 441.2009) and CNPq-Brazil.
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Chikungunya virus (CHIKV) disease pathogenesis has been associated with excessive production of
soluble factors including monocyte chemoattractant protein-1 (MCP-1/CCL2). High MCP-1 serum
levels are detected during the viremic phase of CHIKV infection both in infected humans and animals
and seem to correlate with the virus titer. In vitro CHIKV infection in whole blood was also shown to
stimulate MCP-1 production, however the source and mechanism of MCP-1 production upon
infection remain unknown. Here we investigated the mechanisms and role of MCP-1 production upon
CHIKV infection in human peripheral blood mononuclear cells (PBMCs). We found that CHIKVmediated MCP-1 production was regulated by two independent processes. The first was
independent of viral replication and led to an early MCP-1 upregulation. On the contrary, the second
process was dependent on CHIKV replication and consequently was triggered at a later time point
post infection. Importantly, modulating MCP-1 levels had no impact on virus replication. Furthermore,
we found CD14+/CD19- monocytes to be the source of MCP-1 within the PBMCs population.
Interestingly however monocytes required a soluble factor derived from other PBMCs to produce
MCP-1 upon CHIKV infection. Our data discloses the complexity of MCP-1 regulation upon CHIKV
infection.
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Dengue virus (DENV 1, 2, 3, and 4) is a mosquito-borne with increasingly geographic expansion
along with its main vector, Aedes aegypti mosquitoes. It was estimated at 30 times increase over the
past 50 years, thus threatening almost half of worldwide population living in risk areas for infection.
Given its relevance, it is necessary improvements at the health surveillance through specific and
sensitive diagnostic methods. To fight against Dengue, which has been a public health problem in
tropical and subtropical countries, vector control has been the only effective action for the
transmission block, making very important, studies that help the understanding of the mechanisms of
transmission and interaction between viruses and the main vector, the Aedes aegypti. Our objective
is to evaluate the persistence of vertical and horizontal transmission of DENV2 in Aedes aegypti
mosquitoes infected experimentally for four generations. Mosquitoes Aedes aegypti (Rockefeller
strain) were used for infection. To experimental infection 100 females of Aedes aegypti were
separated and sheep blood meals containing DENV2 (1,12 x 105 PFU/ml) for one hour. After artificial
infection, only 12 females were engorged, being removed and stored individually in plastic recipient
system for oviposition for 14 days for future generations. After oviposition females were stored at - 70
° C until use. Four generations were produced (F0 - F4). The female Aedes aegypti were macerated
for RNA extraction using Trizol Plus kit, tested by RT-qPCR assay for detection DENV2 and viral
isolation in mosquito cell culture. Using DENV2 positive controls, the assay presented an efficiency of
amplification of 99% for DENV2 (R= 0.98). Of the 12 samples of F0 generation were tested by RTqPCR, four showed detection of DENV2, but the viral isolation there was not positivity. The other
generations did not show positive for DENV2 in any of the tests used. Our results showed the
effectiveness of artificial infection, yet not detect DENV2 other generations can be related to low viral
title in sheep blood meal with DENV2. Further studies with larger numbers of Aedes aegypti and
higher viral titers should be used, given that other studies have shown the vertical transmission using
high viral titer in infected mosquitoes, suggesting transovarial transmission and not discarding the
venereal transmission.
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