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MALADIES LIEES A DES VIRUS eEILFLYTrolp

Tableau 1. Principales arboviroses tropicales

n web

Famille Genre Arboviroses e fecriolo;‘;:zzszj
Flaviviridae Flavivirus Dengue (M) Y . .

Fievre jaune (M) Forme pauci ou asymptomathue

Encéphalite japonaise (M) Forme Clinique

West Nile (M, T) e Forme grave

Encéphalite Saint Louis (M)

Fiévre de la forét de Kyasanur (T) Tableau 2. Principaux syndromes dus aux arboviroses

ziath K

Sepik (M) Encéphalite a tique (T) Y : —

Koutango (T) Dengue Crimée Congo Encéphalite japonaise
Bunyaviridae Nairovirus Crimée-Congo (T) * Chikungunya Dengue Encéphalite Saint Louis

Phlébovirus Fiévre de la vallée du Rift (P) Zika Kyasanur Encéphalites équines
Fiévre a phlébotomes (P) Toscana (P) Mayaro Fievre de la Vallée du Rift West Nile
Bunyavirus Bunyamwera (M) O'Nyong Nyong fievre jaune Fiévre de la Vallée du Rift

Togaviridae Alphavirus Chikungunya (M) i Ross River Rarement : dengue et Chikungunya

OTlyong Hyong (M) fiévre jaune

Sindbis (M)

Mayaro (M)

Ross River (M)

Encéphalites équines Est, Ouest, du Venezuela (M)
Reoviridae Orbivirus Orungo (M)
Transmission par des moustiques (M), des phlébotomes (P), des tiques (T)




TRIADE HOTE VECTEUR VIRUS

Enzootic/epizootic cycle Urban epidemic cycle

WNYV, JEV, TBEV, DENV, YFV,
CCHFV, TOSV CHIKV, ZIKV

Amplifying host Amplifying host

g - IMMUNITE POPULATION
» AL o 0 IDEMIE/ENDEMIE
¥ 1 |
ARN
Virus -*- # '#' 'ﬂ' incubation courte < 15 jours
N .

Hotes vertébrés
Infectés ou porteurs

Incidental infection

Dead-end host Vector Vector
| & _J)

—~—

Vecteur intermédiaire hématophage

Journal of Clinical Virology 107 (2018) 38-47



VECTEURS

Ixode ricinus ‘ Hyalomma marginatum

Ovaries

Salivary
glands
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VECTEURS DETERRITORIALISATION DE LA FORET A LA VILLE

VECTEURS AEDES / SON CYCLE

Seules les femelles apres avoir été fécondées piquent pour récupérer les protéines nécessaires a la maturation des ses ceufs
Les males ne se nourrissent que du nectar des fleurs

Accouplement

Maturation L 7 e
o it Cycle aérien

Les ceufs sont pondus sur une
surface solide proche de la
surface de l'eau, et poursuivent
leur développement une fois que
le support est recouvert d’eau,

—  éclosionen 1a 2 jours sauf
DIAPAUSE

Résistance a la DESSICATION

Cycle qq jours
Espérance de vie 30n de jours

Stade adulte

— Cycle aquatique




Aedes Aegypti

Vit en milieu urbain
avec ou sans végétation

Dans les maisons
Furtif

Préfere I’lhumain

Principal vecteur de la
dengue

Sites de ponte
artificiels, autour ou
dans les maisons

Compétence vectorielle
+++

VECTEURS DETERRITORIALISATION
DYNAMIQUE DU VECTEUR AEDES / DIFFERENCES AEGYPTI ALBOPICTUS

o] ENE

Vit au contact de la
végétation

Jardin
agressif

Autant humain que
mammifére domestique
ou sauvage

Vecteur secondaire de
la dengue

Sites de ponte naturels
ou artificiels plus
éloignés des habitations

Compétence vectorielle
+

Adaptation aux zones
tempérées, plasticité

Aedes Albopictus

* DIAPAUSE = capacité de passer
I’hiver pour le moustique tigre
CEUFS = capable de résister au froid qui
arréte leur maturation pendant des
mois. Eclosion au printemps quand la
température et de I'eau reviendra
LARVES: idem développement arrété si
température < 15° en restant dans
I’eau et reprise secondaire
ADULTE derniere génération,
accumulation de graisse et
« hibernation »



VECTEURS DETERRITORIALISATION et ANTHROPISATION s
VECTEUR AEDES / GITES ANTHROPIQUES nevy ==

MININTEND
’ DES AFFAIRES SOCIALES
Centre National d’Expertise STDHLA SANTE

sur les Vecteurs

Exemples de gites larvaires liés au bati

Photos : Différents lieux propices au développement d’Aedes aegypti et Aedes albopictus.

(a) toiture terrasse favorisant la stagnation de I'eau, (b) avaloirs pluviaux, (c) caniveau sur voierie,

B ok fal ot et fochiniaues. 18 Bonte icustion Skkonida ol Photo 2. Différents lieux propices au développement d’Aedes aegypti et Aedes albopictus. (a) toiture terrasse favorisant la
(g) et (h) terrasse sur plots, (i) gite créé lors de travaux d'aménagement - Crédits photo : CNEV stagnation de I'eau, (b) avaloirs pluviaux, (C) soucoupes de pOtS de ﬂeurs,
(d) bidon de récupération d’eau de pluie, (e) divers récipients contenant de I'eau (e.g. arrosoir).



EPIDEMIOLOGIE GEOGRAPHIQUE RTINS

EG = TERRITOIRE

AVEC VECTEUR
MAMMIFERE dont HUMAIN
INFECTE par VIRUS

DENV

CHIKV

JEV DENV YFV W ZIKV CHKV M RVFV  [JMAvv  [J OROV

Figure 2.

EG s 2 TYP ES D E T E R R ITO I R E Map showing the reported distributions of emerging arboviruses discussed in this review.

Abbreviations: CHIKV, chikungunya virus; DENV, dengue virus; JEV, Japanese encephalitis
E N EX PA N S I O N virus; MAY'V, Mayaro virus; OROV, Oropouche virus; RVFV, Rift Valley fever virus; YFV,

yellow fever virus; ZIKV, Zika virus.
* TROPICAUX

* NON TROPICAUX — PHENOMENE DYNAMIQUE




DYNAMIQUE EPIDEMIOLOGIQUE / EXPANSION

* Déterritorialisation du vecteur (de la forét a la ville)
e Déterminants humains a l'expansion

* Environnement et changement climatique

cON o1 AW IN P

9

International trade and commerce
Human demographics and behaviour
Human susceptibility to infection
Poverty and social inequality

War and famine

Breakdown of public-health measures
Technology and industry

Changing ecosystems

Climate and weather

10 Intentto harm

11 Lack of political will

12 Microbial adaptation and change

13 Economic development and land use

* De nouveaux territoires tropicaux

Emerging infections: a perpetual challenge

David M Morens, Gregory K Folkers, Anthony S Fauci

Table 1. Some major factors that underlie disease emergence and reemergence [2,5]. Lancet Infect Dis 2008;
The Microbial Agent The Human Host The Human Environment
Genetic adaptation and change Human susceptibility to infection Climate and weather
Polymicrobial diseases Human demographics and behavior Changing ecosystems
International trade and travel Economic development and land use
Intent to harm (bioterrorism) Technology and industry
Occupational exposures Poverty and social inequality
Inappropriate use of antibiotics Lack of public health services

Animal populations
War and famine

Lack of political will

doi:10.1371/joumal.ppat.1003467.t001

* Une immixtion autochtone dans des territoires non tropicaux tempérés
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DYNAMIQUE EPIDEMIOLOGIQUE / FIEVRE JAUNE

Outbreaks of YFV transmission in the Caribbean and continental Americas, as well as in Europe, are also well
documented back to the sixteenth century, facilitated by the slave trade from Africa. However, among these three
viruses plus DENV, only YFV is known to have initiated an enzootic NHP—mosquito cycle, transmitted within the
Amazon, Araguaia, and Orinoco river basins of South America by Haemagogus and Sabethes spp. arboreal mosquitoes

OPEN @ ACCESS Freely available online PLOS parHocENs

Out of Africa: A Molecular Perspective
on the Introduction of Yellow Fever Virus
into the Americas

1,2,3,4* 5,6,7

, Alan D. T. Barrett">>" May 2007 | Volume 3 | Issue 5 | €75
1 Department of Pathology, University of Texas Medical Branch, Galveston, Texas, United States of America, 2 Center for Biodefense and Emerging Infectious Diseases,
University of Texas Medical Branch, Galveston, Texas, United States of America, 3 Institute for Human Infections and Immunity, University of Texas Medical Branch, Galveston,
Texas, United States of America, 4 Institut Pasteur, National Center for Laboratory and Epidemiology, Vientiane, Lao People’s Democratic Republic, 5 Department of Biology,
The Pennsylvania State University, University Park, Pennsylvania, United States of America, 6 Center for Infectious Disease Dynamics, The Pennsylvania State University,
University Park, Pennsylvania, United States of America, 7 Fogarty International Center, National Institutes of Health, Bethesda, Maryland, United States of America

Juliet E. Bryant , Edward C. Holmes

Yellow fever virus (YFV) remains the cause of severe morbidity and mortality in South America and Africa. To
determine the evolutionary history of this important reemerging pathogen, we performed a phylogenetic analysis of
the largest YFV data set compiled to date, representing the prM/E gene region from 133 viral isolates sampled from 22
countries over a period of 76 years. We estimate that the currently circulating strains of YFV arose in Africa within the
last 1,500 years and emerged in the Americas following the slave trade approximately 300-400 years ago. These
viruses then spread westwards across the continent and persist there to this day in the jungles of South America. We
therefore illustrate how gene sequence data can be used to test hypotheses of viral dispersal and demographics, and
document the role of human migration in the spread of infectious disease.

Citation: Bryant JE, Holmes EC, Barrett ADT (2007) Out of Africa: A molecular perspective on the introduction of yellow fever virus into the Americas. PLoS Pathog 3(5): e75.
doi:10.1371/journal.ppat.0030075
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@ Gites larvaires

Ficure 56-2. — Epidémiologie classique de la figvre jaune. Les moustiques anthropozoophiles piquent les singes

et les hommes, assurant la transmission du virus amaril de singe A singe et de singe & homme.
{Collection M. Gentilini et coll.)




DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA FIEVRE JAUNE

DYNAMIQUE DU VECTEUR AEDES / SA LOCALISATION

Aedes Aegypti

Probabilité de présence :

0,0 (probabilité minimale : aucune présence) 0,5 (probabilité
médiane : égalité des chances, absent/présent)

1,0 (probabilité maximale : présence certaine)

Aedes Albopictus

Figure 1 Suitability maps for Aedes aegypti and Ae. albopictus at the 50th percentile from 250 boosted regression trees.
When converted to binary presence/absence, values greater than a median threshold of 0.24 for Ae. aegypti and 0.22 for Ae.
albopictus indicated the presence across all fits. Panel (A) shows the results for Ae. aegypti, where the Indian subcontinent,
South-East Asia, Eastern South America, Mid-Africa, Caribbean and Southern North America have the highest projected
suitability. Notably, East Australia, Madagascar and the coastal regions of the Middle East show areas of high suitability.
Europe, the heavily forested areas of the Amazon and latitudinal fringes of the distributions show sharp waning to areas of

no suitability. Panel (B) shows the results for Ae. albopictus, where considerable similarities exist across the greatest areas of
suitability for Ae. aegypti. Greater northward suitability exists in North America, Europe, China and the southern coast of Korea

and Japan. Samcen Istnds and f i 1 1
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA FIEVRE JAUNE

DYNAMIQUE DU VECTEUR AEDES / SA LOCALISATION

Aedes Aegypti

Probabilité de présence :

0,0 (probabilité minimale : aucune présence) 0,5 (probabilité
médiane : égalité des chances, absent/présent)

1,0 (probabilité maximale : présence certaine)

1970

“") Aedes Albopictus

-~

Figure 1 Suitability maps for Aedes aegypti and Ae. albopictus at the 50th percentile from 250 boosted regression trees.
When converted to binary presence/absence, values greater than a median threshold of 0.24 for Ae. aegypti and 0.22 for Ae.
albopictus indicated the presence across all fits. Panel (A) shows the results for Ae. aegypti, where the Indian subcontinent,
South-East Asia, Eastern South America, Mid-Africa, Caribbean and Southern North America have the highest projected
suitability. Notably, East Australia, Madagascar and the coastal regions of the Middle East show areas of high suitability.
Europe, the heavily forested areas of the Amazon and latitudinal fringes of the distributions show sharp waning to areas of

no suitability. Panel (B) shows the results for Ae. albopictus, where considerable similarities exist across the greatest areas of
suitability for Ae. aegypti. Greater northward suitability exists in North America, Europe, China and the southern coast of Korea
and Japan.
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA

DYNAMIQUE MONDIALE DU VECTEUR MOUSTIQUE TIGRE

transport passif des ceufs supportant la dessication

COMMERCE INTERNATIONAL DE PNEUS USES

Lucky bamboo Dracaena sanderiana

Valeur des échanges
commerciaux (MSUSD)
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA FIEVRE JAUNE

DYNAMIQUE DU VECTEUR AEDES / ZONE TROPICALE

Aedes Aegypti

Aedes Albopictus

Samoan Inbindy and I i T T
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* |n December 2013, the first local transmission of

DYNAMIQUE EPIDEMIOLOGIQUE / CHIKUNGUNYA chikungunya virus in the Western Hemisphere was

reported in Saint Martin.

* Aout 2014 : a total of 576,535 suspected and
laboratory-confirmed chikungunya cases had been
reported in the Americas, a case count that had
nearly doubled over the previous month

e 25 Nov 2014 : 875 000 cas

]
Carte 1 — Circulation du chikungunya dans le mond , bilan fin 2011 (( arte DVInVS) Carte 1 - Circulation du chikungunya dans le Mondd@ bilan juin 2015
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MICROEPIDEMIOLOGIE GEOGRAPHIQUE / DENGUE

1@ b [ @ Centers for Disease Control and Prevention Search Q
CDC 24/7: Saving Lives, Protecting People™

Travelers' Health

Travelers Health > CDC Yellow Book > Table of Contents > Saudi Arabia: Hajj & Umrah Pilgrimages

A Travelers Health cDC o h
YERIOW
Destinations BOOK
Travel Notices Saudi Arabia: Hajj & Umrah Pilgrimages
Advice for Travelers + CDC Yellow Book 2024

Middle East Respiratory Syndrome

MERS, caused by the Middle East respiratory syndrome coronavirus (MERS-CoV), was identified in Saudi Arabia in
2012 (see Sec. 5, Part 2, Ch. 14, Middle East Respiratory Syndrome / MERS). Domestic cases in and around the
Arabian Peninsula and exported cases, including in the United States, have ranged from mild to severe; =35% of
reported cases have been fatal. Close contact with someone who has confirmed MERS-CoV infection, exposure to
camels, and consuming raw or undercooked camel products (e.g., milk, urine, meat) are all considered risk factors
for human infection with MERS-CoV.

Skin Infections

Chafing caused by long periods of standing and walking in the heat can lead to bacterial or fungal skin infections.
Advise travelers to keep their skin dry, use talcum powder, and to be aware of any pain or irritation caused by
garments. Travelers should disinfect open sores and blisters and keep them covered. As a sign of respect, pilgrims
enter the Grand Mosque with the tops of their feet uncovered; while most hajjis perform tawaf in their bare feet,
encourage travelers with diabetes to wear appropriate, protective footwear.

Vectorborne Diseases

Aedes mosquitoes, vectors for dengue, and Anopheles mosquitoes, vectors for malaria, are present in Saudi Arabia.

Travelers should follow mosquito bite prevention measures outlined in Sec. 4, Ch. 6, Mosquitoes, Ticks & Other
Arthropods, Dengue has been documented in Mecca and Jeddah, but not in association with Hajj. KSA conducts
extensive spraying campaigns before Hajj, and especially targets the housing units of pilgrims from malaria- and
dengue-endemic areas. The cities of Jeddah, Mecca, Medina, Riyadh (the capital of KSA), and Ta'if have no malaria
transmission, and prophylaxis against malaria is neither recommended nor required for pilgrims.

./ Hajj/Umrah Pilgrimage

Grand Mosque
= of Mecca

(Ka'aba, Safa & Marwa,

As Sail AI Zamzam Well)

Cartes disponibles Kalbeer
@) Chikungunya ' {80} 1 MHM
- La Mecque | i
que £ 3 Mecca L 2 = ; \
® . L : Q.o,S:oJl S Taif ¢ % : ' : PlainotAréfat&Q
m::eph atiques :x?::'vf»:» e \.ﬂjé.b." B JabalalRahma[MounlofMeTcy]
Encéph. japonaise | ; e
2 Fia ! Ash Shafa Al Sll’ E Qia
O iévre jaune i! 5 : A
Hépatite A ‘ o [
() Meéningite |/ Maysaan
o { .
. Paludisme v 1
Sayaa 14 W
o Adhaim , ! l
Carte vierge /  \pu BER o A
; = Ghomygah % _ 7/ Al Aq-q ¥
uﬁ; : % 3,-.: ‘ ._y.ﬂnJl‘ﬁ'.v-' 1

o v r’
Almandaqo AI Bahah "‘1‘;.
i Gawadl LJ| : \
Qilwah_ Bal urashi {
el ; i i Tabalal
G ) % Al Bashayer
-/ Al Makhwah,
Almuzaylif  sUll .\nl,c {
wel sl LESRGE y o

QT




TRV INLE “-. PROVINCE g ) ut

z . { i ) oL
Cartes disponibles \ / ¢ \PE FALTAL..... . DEFORMOSA | £~ Z KA
’ \ | o Ky
chili PROVINCE DE PROVINGE - PROVINCE DE g%\ 7
Chikungunya Nl DU CHACO pg 3 SANTA
O P Tl{CUMAN : !_ MISIONES “CATARIN/
o Ry Y YR A1 Yc 1o TS —— : ,r ) ¢
\a, DEL ESTERO | PROVINCE DE ; et
Fid p : coamemes RIO GRANDE
5 ’ DO SUL
Encéph. japonaise ) PROVINCE ‘ 1. A
O e B DE LA RIOJA PROVINqE QA'
() Fiévre jaune PROVINCE DE ﬁ“ w7 A i - Porto Alegr
~ SANJUAN! Cérdoba
Hépatite A L A ‘
O ATV PROVINGE *f
O Méningite ' 3 DE CORDOBA Rosario
Santiago oMendoza
@ R

D Paludisme

p Typhoide

o/ Lo © 7 AUTONOMEIDE.|
O Carte vierge

DE BUENOS

¢ 4 i . PROVINCE
J ==y - i
{ AIRES

{ . "PROVINCE DE
L LA PAMPA

-") o

SE 31/2022 a SE 18/2023.

Mapa 1. Casos de dengue autéctonos y en investigacion segun localidad de residencia. Argentina.

CYCLE URBAIN
Densité population
Absence d’immunité
Gites larvaires/pontes
anthropiques

SITUACION DE DENGUE EN ARGENTINA

El periodo de andlisis de esta edicion es el comprendido entre la SE 31/2022 (31 de julio) hasta la
SE 18/2023 de la temporada 2022-2023.

Hasta la SE 18/2023 se registraron en Argentina 93.694 casos de dengue de los cuales 87.405 son
autéctonos, 5.104 se encuentran en investigacion’ y 1.185 presentan antecedentes de viaje
(importados).

En cuanto a la curva de casos por semana epidemiolégica a nivel pais (Grafico 1) se registra la cuarta
semana con menos casos que en la semana 13 (sin contar la dltima semana) #, consolidando la
tendencia al descenso, que se corrobora a su vez en la mayoria de las jurisdicciones (Grafico 6).

Griéfico 1. Casos de Dengue por SE epidemiolégica. SE 31/2022 a SE 18/2023, Argentina.

Casos de Dengue

313233343536373839404142434445464748495051521 2 3 4 5 6 7 8 9101112131415161718
2022 2023
Ano y Semana epidemioldgica



DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA

DYNAMIQUE DU VECTEUR AEDES / SA LOCALISATION

Aedes Aegypti

Aedes Albopictus

Figure 1 Suitability maps for Aedes aegypti and Ae. albopictus at the 50th percentile from 250 boosted regression trees.
When converted to binary presence/absence, values greater than a median threshold of 0.24 for Ae. aegypti and 0.22 for Ae.
albopictus indicated the presence across all fits. Panel (A) shows the results for Ae. aegypti, where the Indian subcontinent,
South-East Asia, Eastern South America, Mid-Africa, Caribbean and Southern North America have the highest projected
suitability. Notably, East Australia, Madagascar and the coastal regions of the Middle East show areas of high suitability.
Europe, the heavily forested areas of the Amazon and latitudinal fringes of the distributions show sharp waning to areas of

no suitability. Panel (B) shows the results for Ae. albopictus, where considerable similarities exist across the greatest areas of
suitability for Ae. aegypti. Greater northward suitability exists in North America, Europe, China and the southern coast of Korea

and Japan. Samcen sbnts e : -
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA
DYNAMIQUE EUROPEENNE DU VECTEUR MOUSTIQUE TIGRE
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA
DYNAMIQUE GRENOBLOISE DU VECTEUR MOUSTIQUE TIGRE

Le moustique tigre a une faible capacité de dispersion
naturelle, dont la moyenne estimée a partir des taux de
recapture des individus est d’environ 200 m par génération
[26]. Le temps de génération [27] est d’environ trois
semaines chez le moustique tigre. Les conditions
environnementales dans la région de Grenoble étant
favorables a la reproduction de Mai a Octobre, I'espéce
peut théoriquement accomplir jusqu’a sept générations
par an. Ainsi, la dispersion naturelle maximale des
individus entre 2013 et 2017 se limite a un rayon de 6 km.
La distance géographique séparant les populations
génétiqguement proches de part et d’autre des axes routiers
identifiés (Figure 9) pouvant aller jusqu’a 25 km, cette
étude confirme que le principal facteur expliquant la
connectivité entre les populations distantes chez le
moustique tigre est le transport humain le long des axes

routiers.

Présences at t+1 prédites par le
® modele de distribution et la
dispersion nalurelle

Présences at t+1 prédites par le
@ modéle de distribution et la
dispersion passive

Présences at t+1 non
@ prédites par le modele de
Rayon de dispersion Rayon avec une Comparaison avec distribution
naturelle potentielle a t probabilité de les présences at t+1

présence >0,65

Figure 11. Modélisation des roles de la dispersion naturelle et passive dans |’expansion du moustique tigre depuis son
introduction dans la région de Grenoble. Les cartes montrent l’aire de dispersion naturelle potentielle pour chaque
comparaison de deux années consécutives. Le rayon théorique représente le nombre de génération possible de
dispersion naturelle (7 générations par ans représentées par 7 couleurs), résultant en une dispersion potentielle allant

de 0 a 1 500 m (dispersion maximale de 200m par génération) en fonction de |la date de détection, avec un temps de
génération de 3 semaines. Les couleurs des points indiquent la catégorie de dispersion. Bleu clair : dispersion
naturelle (Poccurrence enregistrée a t + 1 est située dans le rayon construit avec les occurrences a t), bleu foncé:
dispersion assistée par I’'homme (I’'occurrence enregistrée a t + 1 est située en dehors du rayon construit avec les
occurrences a t). [Source : © Stéphanie Sherpa, modifié depuis ref. 25]
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DYNAMIQUE FRANCAISE DU VECTEUR MOUSTIQUE TIGRE
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DYNAMIQUE EPIDEMIOLOGIQUE / DENGUE ZIKA CHIKUNGUNYA

ARBOVIROSE EN CLIMAT TEMPERE

2007 premiere fois en Europe

Infection with chikungunya virus in Italy: an outbreak in )

a temperate region =

G Rezza®, L Nicoletti*, R Angelini, R Romi, A C Finarelli, M Panning, P Cordioli, C Fortuna, S Boros, F Magurano, G Silvi, P Angelini, M Dottori,
M G Ciufolini, G C Majori, A Cassone, for the CHIKV study groupt

Summary
Background Chikungunya virus (CHIKV), which is transmitted by Aedes spp mosquitoes, has recently caused several
outbreaks on islands in the Indian Ocean and on the Indian subcontinent. We report on an outbreak in Italy.

Methods After reports of a large number of cases of febrile illness of unknown origin in two contiguous villages in
northeastern Italy, an outbreak investigation was done to identify the primary source of infection and modes of
transmission. An active surveillance system was also implemented. The clinical case definition was presentation with

fever and joint pain. Blood samples were gathered and analysed by PCR and serological assays to identify the causal D. s
agent. Locally captured mosquitoes were also tested by PCR. Phylogenetic analysis of the CHIKV E1 region was e
done. -

— Municipalities
[ Townorvillage

Findings Analysis of samples from human beings and from mosquitoes showed that the outbreak was caused by
CHIKV. We identified 205 cases of infection with CHIKV between July 4 and Sept 27, 2007. The presumed index case
was a man from India who developed symptoms while visiting relatives in one of the villages. Phylogenetic analysis
showed a high similarity between the strains found in Italy and those identified during an earlier outbreak on islands
in the Indian Ocean. The disease was fairly mild in nearly all cases, with only one reported death.

Interpretation This outbreak of CHIKV disease in a non-tropical area was to some extent unexpected and emphasises
the need for preparedness and response to emerging infectious threats in the era of globalisation.

Figure 2: Geographical origin and spatial-temporal diffusion of CHIKV cases
Th e |a ncet VOl 370 Decem be r1, 2007 Number of cases in Castiglione di Cervia and Castiglione di Ravenna between days 0-15 (A), between days 0-45 (B), cumulatively (C), and in the province of
’
Ravenna (D).
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ARBOVIROSE EN CLIMAT TEMPERE

ZOOM SUR LES EPISODES DE CAS AUTOCHTONES DE

2023 Poster JNI

Number of
DENGUE EN FRANCE METROPOLITAINE EN 2022 _ autochthonous
Year Country Department or regions affected cases
Neuf foyers de transmission de dengue, totalisant 65 cas autochtones de dengue ont été identifiés en 2010 Croatia Koréula Island and the Peljesac 10
PACA, Occitanie et Corse au cours de la saison de surveillance 2022. Aucun foyer n’a été identifié en E peninsula
Auvergne-Rhone-Alpes. »
O 2010 France  Alpes-Maritimes department 2
o
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Bl 018 France  Alpes Maritimes, Hérault and Gard 8
A I departments
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. P Cas suspect autochtone
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Envisager d'autres diagnostics <
hd hd ' Ll 2019 France  Alpes-Maritimes and Rhéne 9
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ARBOVIROSE EN CLIMAT TEMPERE

In nature, West Nile virus cycles between mosquitoes (especially Culex species) and birds. Some infected birds, can develop high levels of the virus Factors inﬂuencing emergi ng arbovirus diseases 115
in their bloodstream and mosquitoes can become infected by biting these infected birds. After about a week, infected mosquitoes can pass the virus
to more birds when they bite.

Mosquitoes with West Nile virus also bite and infect people, horses and other mammals. However, humans, horses and other mammals are ‘dead end’ 1 9 9 9 B incicates human disease case(s). (.D( 2 000 B 1ndicates human disease case(s). C D(_
hosts. This means that they do not develop high levels of virus in their bloodstream, and cannot pass the virus on to other biting mosquitoes. e ] Avian, saimal or mosquito infections. a bl o s lnfoct

- By, - e
A ‘z e 3 'L£ m\j—“ﬂ_ k’\"\-“ % al V}’ NH
\i S‘ | ' : ¥/ ’ ‘7 - j]-g—‘f\ ‘ﬂ}‘ u”J j’ : / 4 -

2001 B st o e coe). 2002 s i

i || Avian, animal or mosquito infections.
11 Avian, animal or mesquito infections.

Bird Amplifier Host

Distribution of human West Nile virus infections
in NUTS 3 or GAUL 1 regions in the EU/EEA

and neighbouring countries

during 2013-2022, as of 31 May 2023

I Human infections reported, current season (2023)
I Human infections reported, 2022
| Human infections reported, 2013-2021
@22 No data reported
[ | No infections reported
Not included

B 1ndicates human disease case(s). CDC

Countries not visible
in the main map extent

Malta 7% Liechtenstein

Figure 4 Dispersal of West Nile virus in the USA during: (A) 1999; (B) 2000; (C) 2001; (D) 2002; (E) 2003 (source: http://www.
cdc.gov/ncidod/dvbid/westnile/background.htm).




Retrospective Identification

DYNAMIQUE EPIDEMIOLOGIQUE / FH CRIMEE CONGO of Early Autochthonous

Case of Crimean-Congo

ARBOVIROSE EN CLIMAT TEMPERE Hemorrhagic Fever,
Spain, 2013
Before this report, 7 autochthonous human cases of

Transmission
transtadiale

.u o § Crimean-Congo hemorrhagic fever had been reported in
£ 5 H\ Spain, all occurring since 2016. We describe the retro-
= g8 gg spective identification of an eighth case dating back to
4 =B sE @ ¢ e 2013. This study highlights that the earliest cases of an
) P e e v emerging disease are often difficult to recognize.
| = /

)
—en
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Legend

r ’J" I
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St Nt £ Antic.Absent
[ ——)
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Figure 3. Distribution du vecteur et d’une sérologie positive pour le (CHFV en France. A. Les tiques Hyalomma marginatum sont connues depuis de \ ‘ Madeira (PT) .
trés nombreuses années en Corse ol elles constituent la deuxiéme espéce la plus importante sur ce territoire [40]. Des mentions de leur présence [ ’J W .t
’-‘ an Mayen

ont été faites dés 1965 dans les Bouches-du-Rhdne, mais leur installation pérenne dans le pourtour méditerranéen est plus récente. B. Une étude

parue en 2020 indique la présence étendue en Corse d’animaux d'élevage ayant une sérologie positive pour le virus CCHFV (9 % de I’ensemble des ECDC and £, i n 16 252, D e th op are ol by the Vet jct, Mo are vty el experts e o o, P et e depcin o dont e s ffcl vws o e i
UNFAQ.

* Countries/Regins are displayed at differant scakis to facikate ther visualisation. The boundarks and names shown on this map do not imply offical endorsement or acceptance by the Eurcpesn Unicn.

animaux testés) [39]. C. Principales voies de migration printaniére des oiseaux (d'aprés The scottish wildlife trust).
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Climate change and the increased burden of dengue feverin @ ®)

Pakistan

Climate change is often discussed in terms of its
consequences 50 or 100 years from now. But recent
events have shown that the devastation is already
happening, much sooner than anticipated. Pakistan
has been a recipient of the worst consequences of
climate change in the form of heavy rainfall resulting
in widespread flooding across the country. As of June
2022, Pakistan had experienced rainfall equivalent
to 2.9 times its national 30-year average since the

www.thelancet comfinfection Vol 23 January 2023
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= “The southern provinces of Pakistan
received more than 350°% of average
precipitation in July and August based

on the 2001-2021 mean Technology Gandhinagar, Gandhinagar, India

The Pakistan Flood of August 2022: Causes and Implications

ICivil Engineering, Indian Institute of Technology Gandhinagar, Gandhinagar, India, *Farth Science, Indian Institute of

beginning of 2022. August 2022 was recorded as
the wettest August in Pakistan since 1961. The province
of Sindh, the most affected province, had 726% more
rain than its August average.’ The resulting floods have
affected 33 million people, which includes 16 million
children, and left around 2000 dead and 13 000 injured.
800000 houses were destroyed and another 1:3 million
damaged. More than 2 million people were rendered
homeless.’
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Abstract The risk of floods has increased in South Asia due to high vulnerability and exposure. The
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Flgure 4. Atmospheric river (AR) during August 2022 flood in Pakistan. (a) Frequ

Global risk model for vector-borne transmission of Zika
virus reveals the role of El Niho 2015
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of Geography and Planning, School of Environmental Sciences, University of Liverpool, Liverpool L69 7ZT, United Kingdom; “Department of Medical
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Zika, a borne viral di that ged in South America
in 2015, was declared a Public Health Emergency of |
Concern by the WHO in February of 2016. We developed a dimate-
driven R, mathematical model for the transmission risk of Zika virus
(ZIKV) that explicitly includes two key mosquito vector species: Aedes
aegypti and Aedes albopictus. The model was parameterized and
calibrated using the most up to date information from the availabl

literature. It was then driven by observed gridded temperature and
rainfall datasets for the period 1950-2015. We find that the trans-
mission risk in South America in 2015 was the highest since 1950. This
maximum is related to favoring temperature conditions that caused
the simulated biting rates to be largest and mosquito mortality rates
and extrinsic incubation periods to be smallest in 2015. This event
followed the suspected introduction of ZIKV in Brazil in 2013.
The ZIKV outbreak in Latin America has very likely been fueled by
the 2015-2016 El Nifo climate phenomenon affecting the region. The

high ion risk globally is in South A and tropical
countries where Ae. aegypti is abundant. T ission risk is gly

| in p gions where Ae. albopictus is present, with
significant risk of ZIKV ission in the south states of the

United States, in southern China, and to a lesser extent, over southern
Europe during the boreal summer season.

otherwise fully susceptible population. R, has an important
threshold value: a value above one indicates that the pathogen
could spread if it were introduced, resulting in a minor or major
outbreak depending on the size of R, whereas a value below one
indicates that pathogen transmission would be insufficient to
produce a major outbreak. Mathematical formulations of Ry exist
for several vector-borne diseases (VBDs), including those with
one host and one vector [such as malaria (10)] and those with two
hosts and one vector [such as zoonotic sleeping sickness (11) and
African horse sickness (12)]. Relatively little attention has been
paid to developing mathematical formulations of R, where there
are two vector species and either one or multiple host species (13).
Consideration of two vector species in the R, formulation is es-
sential where two vectors have different epidemiological param-
eters. It also allows for the estimation of R, where the two species
co-occur and primary infections in one species can lead to sec-
ondary infections in the second.

Ae. aegypti and Ae. albopictus seem to have different suscepti-
bilities to ZIKV (7, 14-16), feeding rates, and feeding preferences
(17, 18). Ae. aegypti feeds more often and almost exclusively on
humans, and it is, therefore, an extremely efficient transmitter of
human viruses. Ae. albopictus feeds less frequently and on a
broader range of hosts, and it is, therefore, less likely to both ac-

PNAS | January 3, 2017 | vol. 114 | no. 1 | 119-124
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Climate change effects on Chikungunya
transmission in Europe: geospatial analysis of
vector’s climatic suitability and virus’ temperature
requirements
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Figure 5 Length of transmission season for Chikungunya (in months), but filtered by areas, where the presence of the vector Aedes
albopictus can be expected. The threshold for occurrences from continuous values of suitability was obtained by minimising the absolute
difference between the sensitivity and specificity, resulting in a specific value (0.371) as threshold for vector occurrences. Projections for different
time-frames are based on two emission scenarios (A1B and B1) from the Intergovernmental Panel on Climate Change, implemented in the
regional climate model COSMO-CLM.
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Figure 2 Fulfilling of temperature requirements for the Chikungunya virus in Europe. Projections for different time-frames are based on
two emission scenarios (A1B and B1) from the Intergovernmental Panel on Climate Change, implemented in the regional climate

model COSMO-CLM.
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Figure 3 Risk map for Chikungunya transmission in Europe generated by combining temperature requirements of the Chikungunya

virus with the climatic suitability of the vector Aedes albopictus. Projections for different time-frames are based on two emission scenarios
(A1B and B1) from the Intergovernmental Panel on Climate Change, implemented in the regional climate model COSMO-CLM.
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AU TOTAL

CONVAINCUS DU DYNAMISME?

Réchauffement + Humidité + Précipitation
= Expansion futur des Vecteurs en zone actuellement
tempérée

MAIS
Les déterminants de la prolifération des vecteurs et de
I'augmentation de l'incidence des arboviroses sont
anthropocentrés
-Augmentation des villes imperméables et chaudes
-Surpopulation urbaine, exode rural
-Conditions de vie en ville dégradées, précarités
-acces précaire a I'eau
-défaut d’organisation politique et social pour lutte
contre les vecteurs
-Augmentation des déplacements humains

With every increment of global warming, regional changes in mean
climate and extremes become more widespread and pronounced

’ The world at  The world at \ The world at The world at
0 1) #15°C #2°C : +3°C +4°C
|

1 \l 1 1 r ! 1 | |
C Global warming level (GWL) above 1850-1900 i )

a) Annual hottest-day temperature (hange Annual hottest day temperature is projected to increase most
(1.5-2 times the GWL) in some mid-latitude and semi-arid
regions, and in the South American Monsoon region.

Projections of annual mean soil moisture largely follow
b) Annual mean total column soil moisture change Prop gely
T projections in annual mean precipitation but also show
g€ some differences due to the influence of evapotranspiration.
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¢) Annual wettest-day precipatation Change Annual wettest day precipitation is projected to increase char ay

,m_‘ e {3 in almost all continental regions, even in regions where Spiear carge a3
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Figure SPM.2: Projected changes of annual maximum daily maximum temperature, annual mean total column soil moisture and annual
maximum 1-day precipitation at global warming levels of 1.5°C, 2°C, 3°C, and 4°C relative to 1850-1900. Projected (a) annual maximum daily
temperature change (°C), (b) annual mean total column soil moisture (standard deviation), () annual maximum 1-day precipitation change (%). The panels
show CMIP6 muiti-model median changes. In paneks (b) and (c), large positive relative changes in dry regions may correspond to small absolute changes. In panel
(b), the unit is the standard deviation of interannual variability in soil moisture during 1850-1900. Standard deviation is a widely used metric in characterising
drought severity. A projected reduction in mean soil moisture by one standard deviation corresponds to soil moisture conditions typical of droughts that occurred
about once every six years during 1850-1900. The WGI Interactive Atlas (https:/finteractive-atlas.ipcc.ch) can be used to explore additional changes in the
climate system across the range of global warming levels presented in this figure. (Figure 3.1, Cross-Section Box 2}



“There are many examples where disease emergences reflect
our increasing inability to live in harmony with nature”
Fauci AS



https://www.centrepompidou.fr/es/ressources/media/ss5j8cN

