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Factores de riesgo

Especie
Competencia
vectorial

Densidad vectorial

Modificadode: KouriP, GuzmanM, BravoJ, TrianaC. Denguehemorrhagidever/Dengueshock,syndrome lessons
from the Cubanepidemic,1981



FACTORES INVOLUCRADOS EN LOS BROTES DE FIEI
DENGUE




Distribucion mundial
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Infeccidn por virus dengu1
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Caracteristicas clinicas de la
flebre de dengue

A Fiebre

A Dolor de cabeza

A Dolores en m Usculos y articulaciones
A Nauseas 6 vOmitos

A Erupciones cut aneas

A Manifestaciones hemorr  &gicas



Definicidon de caso clinico
para el dengue hemorragico

4 cfiteriosmeeesadkos:

A Fiebre o historia reciente de fiebre aguda

A Manifestaciones hemorragicas

A Bajo recuento de plaguetas (100.000/immenos)

A Evidencia objetiva de aumento en la permeabilidad capilar:
I hematocrito elevado (20% o mas sobre lo usual)
I baja albumina
I derrames pleurales u otras efusiones



Definicion de caso clinico para el sindroms
de choque del dengue

A 4 criterios para dengue hemorr agico

A Evidencia de insuficiencia circulatoria

manifestada indirectamente por todos los
sintomas siguientes:

I Aceleraci on y debilitamiento del pulso

I Estrechamiento de latensi  6on diferencial ( £ 20
mm Hg) o hipotensi 6n para la edad

i Piel fr iay h iumeda, y estado mental alterado

A El choque franco es evidencia directa de
Insuficiencia circulatoria
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Manifestaciones hemorragicas

Trombocitopenia + o + + + ++
Sintomas de choque + + + - + 4+
Hemoconcentracion + o + + i +
Coma + + - - N +
Dolor abdominal + + + + ¥ ++
Hepatomegalia + + + + + ++
Derrame pleural + + + + ¥ ++
Alteraciones neuroldgicas + + + + + ++
Falla organica mdultiple @ + + - + + P
Choque hipovolémico - - + . +
Tratamiento + + + + + ++
Antecedente de dengue + + + - - +
Anticuerpos anti -dengue + + + + +
Aislamiento de virus Den-3 Den-3 Den-1y Den -2 Den-2y 3 Den-3 Den-1
Deteccion de virus por RT-PCR Den-3 Den-3 Den-1y Den -2

a = Causa principal de muerte
b=IgMelgG



CASES OF DENGUE HEMORRHAGIC FE\
IN THE STATE OF MORELOS (MEXICO).

MATERIAL Y METHODS

Hospitalized individuals (n=111) suspected of DHF
were clinically and laboratory analyzed during the
period of July 1T December, 1

Clinical confirmation of DHF was performed according
to the World Health Organization guidelines.

Laboratory diagnosis was performed by detection of
antibodies against dengue virus, by virus isolation
and/or by RNA virus amplification (RT-PCR).



DATQOS DE LABORATORIO

SEROLOGIA AISLAMIENTO Y RT -PCR
n =74 (% n =38 (%
Mixto Sin
Pan Bio Den-1 Den-2 Den-3 Den-4 Den-1y . Total
serotipo
Den-2
IgM 20.5 5.3 0] 5.3 0] 0] 0] 10.5
IgM e IgG 77.1 18.4 15.8 34.2 5.3 2.6 7.4 84.2
Indeterminados 2.4 2.6 2.6 0] 0] 0 0 5.3
Total 100 26.3 18.4 39.5 5.3 ) 7.9 100



NECROPSIA CASO CLINICO: FHD




® DV

Ab

W MHC |

¥ wmHC

' T cell receptor

f 0 DV peptides

' DV receptor
FaR

MO monocyte

EC endothelial cell

Cbha
A plasma e
] Q leakage
-» complement
e
[ \

Segun Rothman, 2001



Complejo Principal délistocompatibilidadHLA
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Eiemplos reportados de asociaciones alélicas con enfermedades infecciosas

Enfermedad infecciosa Alelo HLA Poblacion Estudio
\EIETEY B537, DRB1* 130 2 Gambia Hill et al. (1991)
Leishmaniasis mucocutanea A28Y, B22YV, D Q 2 genezuela Lara et al. (1991)
DR2Z, DQ3Y Brasil Petzl-Erler et al. (1991)
Ally, B5Y9Yy, B7Y9Y Egipto Morsy et al. (1990)
Leishmaniasis visceral A26Y Iran Faghiri et al. (1995)
Filariasis DQ1*0201y, DP B 1 tilieda0 2 § , Meyer et al. (1994)
DQA1*0501Z, DQB1*0301Z,
DQA1*0501y, DQBMNigefiad 01y Murdoch et al. (1997)
Persistencia de Hepatitis B DRB1*13027Z Gambia Thursz et al. (1995, 1997)
DRB1*13027Z Alemania Hohler et al. (1997)
DR6 Z Holanda Van Huttum et al. (1987)
DR2Z, DR7Y9Y Qatar Almary y Batchelor (1994)
Persistencia de Hepatitis C DR5Z Italia Peano et al. (1994); Zavaglia et al. (1996)
DR5Z Inglaterra Minton et al. (1998)
DQB1*13017Z Inglaterra Tibbs et al. (196)
DQB1*13017Z Francia Airic et al. (1997); Cramp et al. (1998)
Minton et al. (1998)
B549, DQB1* 0601 JZapon Kuzushita et al. (1998)
Hantavirus B8y, B27Z Finlandia Mustonen et al. (1996, 1998)
Infecciones por Parvovirus DRB1*01Y9Y, DR B 1 * hglagerra Kerr et al. (2002)
DRB1*07¢9, B49Yy
Formas severas de HTLV-1 A* 027, DRB1* 010 Japon Jeffery et al. (1999)
Enfermedad de Lyme crénica DRB1*0401Y EU Steere et al. (1990)
y: alelo susceptible, Z: alelo protector

Modificadode: GlyneP,PriceM. HLAandinfectiousdiseasesEn LechterR,WarrensA. HLAIn healthanddisease2nd. Ed AR 299-326.



Factores genéticos humanos en la fisiopatologia de FD/FHD

Autor

Chiewsilp et al.

Paradoa et al.

Loke et al.

Stephens et al.

LaFleur et al.

y: alelo

Asociaciones alélicas de HLA con FHD

Alelo Poblacion

HLA-B137Z Tailandia
HLA-A2 ¢, -BL A

HLA-A1§ , -BHL A Cuba
HLAB14 7, -AHRA Z

HLA-A* 2 4 ¢ -A*HBL3AZ Vietnam
HLA-A*0203 Z, HLA-B*42Z  Tailandia
HLA-B44 Z, HLA-B62Z
HLA-B76 Z HLA-B27Z

HLA-A*0207y, HLA-B*51y

HLA-DR* 0 4 Z México

susceptible, Zalelo

Referencia
Am J Trop Med Hyg 1981, 30(5): 1100

Haematologia (Budap) 1987; 20(2): 83

J Infect Dis 2001; 184(11): 1369

Tissue Antigens 2002; 60(4): 309-318

Hum Immunol 2002; 63: 1039

protector



Aportaciones del estudio del HLA y su papel en la fiebre por dengue

w LaFleur Granados J, Vargadarcon G, Ruilorales J, Villarregbarza C,
Higuera L, Hernande2acheco GCutanMogueIT Rangel H, Figueroa R
Acosta M, Lazcano EREamos,CH LADRantlgenfrequenuesn Mexican

patlentSW|th dengue virusnfection: HLADR4 as @ossiblegenetic
resistancdactor for denguehemorrhagidever Humanimmunol63: 1039,
2002.

w FalconLezama JA, Ramos C, Zufiga J, Juarez L, Rangel H, Garcia AR,
AcunhaAlonso V, Granados J & Vargdarcon G. HLAlasd and Il
polymorphismsn Mexicanmestizopatientswith denguefever. Acta

Tropicall2: 193197, 2009.

w Garcialrejo AR, Granados J, Vargdarcon G, Ramos C, etAillelic
polymorphismsan the TNFA promoter in Mexican patients with dengue
(Acta Tropica, En revision, 2011).



Domain Il of DEN Envelope Protein

CAal A Scrotype -specific neutralizing
epitope

AmAb- efficient virus blockers
AHighly stable

can block DEN infection to cells
Andependently folding domain
amenable to refravalent design

Domain lll

Cell, 2002




El Genoma del Virus Denque

DEN 2 NGC
10723 nt
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Virus Dengue, evolucion
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Aedes aegypti

1. Bvlvatic cvele isometimes known as the jungle cyclel:

I vertebrate .
arthropod arthropod j

. vertebrate u man

2. Urban cvele (man plavs an important role in the cyele of the virus):

PN

arthropod arthropod

Wang E. J. Virol., 2000 ‘ man “




¢, SON LOS MURCIELAGOS RESERVORIOS DEL VIRUS
DENGUE ?

Myotis nigricans

Pteronotusparnelli

Artibeussp
Sturniralilium



Dengue virus irMexicanbats

Table 1. Synopsis of bat species testing positive for antibodies against DV, DV NS1 protein, and DV type 2 by
RT-PCR, and site of capture

Colima and Jalisco (Pacific coast) Veracruz (Gulf of Mexico coast)

Dengue DV NSI DV type Dengue DV NSI DV type
Species antibodies protein 2 RT-PCR antibodies protein 2 RT-PCR
Natalus stramineus 1/4%(25%)7 1/4 (25 %) 1.8. 1.8. 1.5. 1.5.
Pteronotus parnelli 3/19 (15-8%) 0/9 1.5. 1.S. n.S. 0/1
Artibeus jamaicensis 1/17 (6:5%) 0/10 11.5. 0/18 0/20 2/9(22:2%)
Carollia brevicauda 1.5, 1.5. 11.5. 0/5 0/23 1/2 (50 %)
Myotis nigricans 1.S. 1.s. 1.S. 4/12 (33:3%) 2/14 (14:3%) 1/11 (9%)
Sturnira lilium 1.5. 1.5. 1.5. 0/11 1/14 (7-1%) 0/7
Total 5/30 1/23 0 4/46 3/71 4/30

DV, Dengue virus; RT-PCR, reverse transcriptase—polymerase chain reaction; n.s., not sampled.
Bold values indicate positive results.

* Number of positive individuals/tested individuals.

T Positive percentage.
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DENGUE VIRUS SEROTYPES, MEXICO

1995
D-1 (42)
D-4 (90) 17% mD-1 (42)
36% m D-2 (97)
mD-3 (22)
m D-4 (90)
N
D;fa D-2 (97)
38%
1997
D-1 (74)
D-4 (46) 7%
4% D-2 (17) [mD-1(74)
mD-2 (17)
m D-3 (908
m D-4 (46)

D-3 (908)
87%

Identificados por PCR y Aislamiento viral. Fuente INDRE.

1996

D-4 (40)
9%

D-1 (104)
25%

D-2 (9)
2%

D-3 (270)
64%

1998

D-1 (29) D-2 (5)
4%

m D-1 (104
mD-2 (9)

mD-3 (270
m D-4 (40)

m D-1 (29)
m D-2 (5)
m D-3 (738
m D-4 (2)

D-3 (738)
95%



DENGUE VIRUS SEROTYPES, MEXICO

1999
D-4 (10) D-1(14) p. (63)
2% 3% 15% |[mD-1(14)
m D-2 (63)
m D-3 (342
m D-4 (10)
D-3 (342)
80%
2001
D-4 (0)
mD-1 (0)
mD-2 (74)
m D-3 (18)
m D-4 (0)
D-2 (74)
80%

Identificados por PCR y Aislamiento viral. Fuente INDRE.

D-3 (64)
44%

2000
D-4 (0) D-1 (1)
0% 1%
mD-1(1)
mD-2 (82)
mD-3 (64)
mD-4 (0)
D-2 (82)
55%
2002
D-3(20) D-4(0) D;J /50)
18% 0% m D-1 (0)
m D-2 (94)
m D-3 (20)
mD-4 (0)

D-2 (94)
82%



¢ SON LOS MURCIELAGOS RESERVORIOS DEL VIRUS
DENGUE ?




Denque virus ilMexicanbats

Table 1. Synopsis of bat species testing positive for antibodies against DV, DV NS1 protein, and DV type 2 by
RT-PCR, and site of capture

Colima and Jalisco (Pacific coast) Veracruz (Gulf of Mexico coast)

Dengue DV NSI DV type Dengue DV NSI DV type
Species antibodies protein 2 RT-PCR antibodies protein 2 RT-PCR
Natalus stramineus 1/4%(25%)7 1/4 (25 %) 1.8. 1.8. 1.5. 1.5.
Pteronotus parnelli 3/19 (15-8%) 0/9 1.5. 1.S. n.S. 0/1
Artibeus jamaicensis 1/17 (6:5%) 0/10 11.5. 0/18 0/20 2/9(22:2%)
Carollia brevicauda 1.5, 1.5. 11.5. 0/5 0/23 1/2 (50 %)
Myotis nigricans 1.S. 1.s. 1.S. 4/12 (33:3%) 2/14 (14:3%) 1/11 (9%)
Sturnira lilium 1.5. 1.5. 1.5. 0/11 1/14 (7-1%) 0/7
Total 5/30 1/23 0 4/46 3/71 4/30

DV, Dengue virus; RT-PCR, reverse transcriptase—polymerase chain reaction; n.s., not sampled.
Bold values indicate positive results.

* Number of positive individuals/tested individuals.

T Positive percentage.



Aedes aegypti




Reinfesta®n delAedesaegypti
2002




Comparacion de casos de FHD en Asia y las Américas, 1955 a 19
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Eiebre Hemotragica por bengue

D engueDengue Haemomlagic fever
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Evoluciondel dengue y de la FHD ¢

as Americas 1982008
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Distribucion de casos de FD y FHD asociados con los
serotipos 4 (1979 2007).
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Casos confirmados de dengue por grupo de
edad y por género, 2008

Fiebre por dengue Fiebre hemorragica por dengue
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DHF and Circulating Serotypes by State 2Q@D04.
&

Serotypes change considerably by region and over time

DH 2002

Casos de DH

1a49 [ ]
50299 [

100 a 249
250 a 499 1
500 a 999 [

1000 o méas B

Source: CENAVECE (Centro Nacional de Vigiliancia Epidemioldgica y Control de Enfermedades), Secretaria de Salud de
Mexico, National Center of Epidemiological Surveillance and Control of Diseases, Ministry of Health, Mexico
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DENGUE EPIDEMIOLOGY IN THE AMERICAS 131)
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FiGure 3. A, Countries with the highest number of dengue fever (DF) cases, Region of the Americas, 1980 and 2007. B, Countries with the high-
st number of dengue hemorrhagic fever (DHF) cases, Region of the Americas, 1980 and 2007.



The 1deal vaccine?

A Indicated against all clinical dengue, as of infant age (e.g., 9
months)

A 1, max. 2 doses with little booster requirememtgurable
Immunity
A Elicit high N antibody titres against all 4 DENVs

A Limited T cell activatiog only in support of N antibody
response

A Targeted antibody response to domain 111?
A Low reactogenicity, and no dengue like symptoms
A Little or no contraindications

A No mosquito transmission for life vaccinekw titred viremia
In vaccine recipients (life vaccines)

A Ease of manufacture, volume production
A Suitable storage and packaging



LA FIEBRE AMARILLA

A La fiebre amarilla es endémica en 33 paiseaftieay 11 de
Ameérica Latina

A Existen dos ciclos de transmision: selvatico y urbano
A Mas de 460 millones de personas estan en riesgo de infeccio
A Se reportan mas de 200,000 casos al afio y 33,000 muertes

A Se han reportado algunos casos adversos en personas
vacunadas



Vacunas.contra.el dengue

Dengue Research Priorities
(Dengue Scientific Working Group)

Treatment
- Evaluate feasibility to develop anti-virals
+ Note: Novartis Institute for Tropical Diseases
- Optimise treatment guidelines
Improved Diagnostics
+ methods for early detection of antibody, antigen and RNA
+ comparative evaluation
Dengue vaccines
- accelerate development
- establish dengue vaccine safety guidelines.

Pathogenesis
- immune enhancement, neutralization escape, T-cell responses, viral
virulence determinants, viral interference and mediators of plasma
leakage/altered haemostasis.
Surveillance

- support the global and regional use of Dengue-Net, including reporting
viral isolates by serotype and genotype.

Havana Intemational Course in Dengue and DHF August 8, 2005




Estrategias para
el control del

dengue

Neciar
A/acunacion

Vacunas Vivas Atenuadas
Proteinas Recombinantes

Particulas Subvirales No
Infecciosas

Vacunas Vivas Atenuadas por
Ingenieria Genética

Vectores VIVos

Vacunas de DNA



