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Effets directs et indirects du changement climatique sur la santé des populations

Evénements extrémes
Inconnue sur les tem
pétes, risque dinondation,
canicules plus fréquentes.

Rythme des précipitations

-

Moyenne des précipitations en hausse
légére mais sur un nombre moindre de
jours de pluie : sécheresses estivales,
ruissellements excessifs.

Effets directs sur la Arrivée de nouvelles Effets sur la qualité Effets sur la qualité Risques naturels
physiologie maladies de l'air et la quantité d'eau Meodificatin du risque
Morbidité diminuée en Remontée possible de Accentuation des phéno- disponible inondation,

hiver, augmentée en été, certains vecteurs du Sud menes de pollution (en Développement algaux

Risque de cancers de la vers le Nord, particulier l'ozone) et des ou bactériens et risques

peau avec les UV, Risques

conséquences sanitaires

sanitaires associés (eau de

lies a la canicule pour (asthme, problémes car- baignade). Aggravation
les personnes les plus diagues). Augmentation des risques de pollution
vulnérables (problemes des émissions de pollen par les fortes pluies.
caradiaques, déshydrata- et développement des

tion...). allergies.

EFFETS INDIRECTS PAR L'

INTERMEDIAIRE DE L'"ENVIRONNEMENT
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Des systemes infectieux tres dépendants de variables bioclimatiques
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Infections a vibrions non-cholériques par commune, 1997-
2017, et temperature marine moyenne de surface (A) et

salinité (B) (A. Descamps BACT-01)

(A)
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LETTERS

PUBLISHED ONLINE: 22 JULY 2012 | DOI:10.1038/NCLIMATE1628

Emerging Vibrio risk at high latitudes in response
to ocean warming

Craig Baker-Austin'**, Joaquin A. Trinanes*3, Nick G. H. Taylor", Rachel Hartnell', Anja Siitonen*
and Jaime Martinez-Urtaza®*
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Caractéristiques physico- Caractéristiques biologiques
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Transmission de V. cholerae
a I'humain
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L'oscillation australe El Nino (ENSO) qui est un changement
périodique du systeme océan-atmosphere dans le Pacifique tropical
exerce une influence sur les épidémies de choléra au Bengladesh
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Ulcere de Buruli et mycobactéries
en Guyane francaise

Emerging Microbes and Infections (2014) 3, &56; doi:10.1038%emi.2014.56 @
OPEN © 2014 S5CC. All rights resernved 2222-1751/14

Www nat ure. comsemi
ORIGINAL ARTICLE

Complex temporal climate signals drive the emergence of
human water-borne disease

. 1,2 . 1 . .1 1 . \ .o
Aaron Morris"?, Rodolphe E Gozlan"”, Hossein Hassani', Demetra Andreou’, Pierre Couppié
and Jean-Francois Guégan®
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Cas d’ulcere de Buruli en Guyane francaise et événements La Nifa
en Amérique du Sud

La variabilité a moyen terme des pluies dans la region conduit a
plus de cas d'ulcére de Buruli dans la population guyanaise

période La Ninha
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Cas d’ulceres

Emerging infectious diseases and new pandemics: dancing with a

ghost! Lessons in inter- and transdisciplinary research in French ' INTERNATIDNAL
Guiana, South America FOR INFECTIOUS
) o DISEASES

Jean-Francois Guégan'->*, Loic Epelboin>#, Maylis Douine?, Paul Le Turnier

Olivier Duron’, Lise Musset®, Christine Chevillon', Philippe Quénel®, Mark Eric Benbow’, % 2 ; i
Benoit de Thoisy® International Journal of Infectious Diseases 133 (2023) 9-13



Cases and 6 Manth Compenent

Cas d’ulcere de Buruli en Guyane francaise et événements La Nifa
en Amérique du Sud
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Mycobacterium ulcerans/Buruli ulcer

BOP Fublishing Environ, Res. Lett. 15 (2020) 083007 https:/{doiorg/10.1088(1748-9326/abBdd7

Environmental Research Letters

@Canark Topical Review
Forests and emerging infectious diseases: unleashing the beast
within

Jean-Frangois Guégan'~~ 0, Ahidjo Ayouba’(®, Julien Cappelle’™ (" and Benoit de Thoisy’






Le moustique-tigre, Aedes albopictus

Rapid spread worldwide
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Régions d’installation possible du moustique-
tigre en Europe en 2010 et 2030

Areas of possible establishment of Aedes albopictus (the tiger mosquito) in Europe for 2010 and 2030
Left: maximum-change scenario for 2010; right: minimal-change scenario for 2030

Less suitable areas Most suitable areas

0 25.5 51 76.5 102 127.5 153 178.5 204 229.5 255




Leport et Guégan (2011). La Documentation francaise

Classification des déterminants principaux responsables de I'émergence,
dans les populations humaines, de 177 agents étiologiques responsables de
maladies infectieuses émergentes, et présentation de quelques exemples de

pathologies associées

Craprés Woolhouses et Gowtage-Sequena (2005)

Rang Déterminant (classé par ordre) Exemples
1 Changements dusage des sols, Infection & virus Mipah en Asie
pratiques agricoles et agronomigues du Sud- Est, E56
&t procsdss [iss
2 Changements démagraphiques, Coqueluche humaine, VIH, syphilis

soCiBtaux et comportementaux

3 Précarité des conditions sanitaires

Chaolérg, tuberculose

4 Liés i I'hépital (nosocomial) ou a des
amaurs de 5oins et da pratiques

Stophylocoanus aureus,
Pseudomanas geruginosa

5 Ewolution des agents pathogénes (-
sistance aux antibiotiques, augmenta-
tion de virulence. ..

ERG, Chikunguriya, A'HTN1, H5H1

6 Contamination par les aliments ou
leau

£ colf E58 Salmonela

7 ‘oyages et échanges humains inter-
continentaux

Dengue, grippe saizonnigne, HEM1

8 [efauts, désonganisation des systémes
de sanité et de surveillance

Maladie du sommeil 2n Afique centrals,
maladies & tigue et tuberculose en

2 Tranzports économiguas de biens
commerdiaux et d'anima

Virus Monkeypox, HSM1, Salmonelia

10 Changement climatiqus

Faludizme en Afrigue de [Est dengus
er Asie du Sud-Est, keishmanioss
viscérale dans [Europe du Sud (forte
sUSpicion



Le syndrome du gruyere et de I'emmental (suisses)

Le gruyére est sans trous Lemmental est avec trous
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dans les populations humaines, de 177 agents étiologiques responsables de
maladies infectieuses émergentes, et présentation de quelques exemples de

pathologies associées

Craprés Woolhouse et Gowtage-Saquena (2005)

Rang Déterminant (classé par ordre) Exemples
1 Changements dusage des sols, Infection & virus Mipah en Asie
pratiques agricoles et agronomigues du Sud- Est, E56
et procédsas liés
2 Changsments démographigues, Cogueluche humaine, VIH, syphilis

SCCIEtAUN £t oM portementauy

3 Précarité des conditions sanitaires

Cholérs, tuberculose

4 Liés 3 I'hépital (nosccomial) ou a des
ameurs de soins etde pratiques

Stophylocoanus aureds,
Pasudamanas aeniginasa

5 Ewolution des agents pathogénes (-
sistance aux antibiotiques, augmenta-
tion de virulence. ..

ERG, Chikunguriya, A'HTN1, H5H1

6 Contamination par les aliments au
leau
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Maladie du sommeil n Affique canitrale,
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SCIENTIFIC REP{%}RTS

OFPEN Direct Evidence of Adult Aedes

‘albopictus Dispersal by Car

* Roger Eritja*2, John R. B. Palmer’%, David Roiz’, Isis Sanpera-Calbet® & Frederic Bartumeus(®™>

SCIENTIFICREPORTS |7: 14399 | DOI:10.1038/s41598-017-12652-5

Figure 3. Photographs of tiger mosquitos in cars submitted by citizen scientists through Mosquito Alert.
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Figure 4. Relative densities of inter-province tiger mosquito transfers via commuter flows during September
based on predicted probability of finding a mosquito in a car as a function of origin Mosquito Alert probability.
Risk of transport out of municipalities in which tiger mosquito presence has not been confirmed is set to zero
before aggregating to province level. Colours correspond to source province and link widths are proportional
to transfer density. Provinces in which tiger mosquitoes have not been confirmed in any municipality have
zero estimated outgoing transfers and are coloured black. Balearic Islands, Canary Islands, Ceuta, and Melilla
are excluded. See also Fig. 6 in the Supplementary Information. Estimates based on commuter flow data and
human-mosquito interaction data from 2014-2015.
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Environmental Research Letters

Topical Review

Forests and emerging infectious diseases: unleashing the beast
within

Jean-Frangois Guégan**{2, Ahidjo Ayouba*, Julien Cappelle™ and Benoit De Thoisy®
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Abstract
Deforestation and associated changing landscapes are major components of environmental
P changes, with important implications for ecosystem functioning and biodiversity conservation.
A Tropical forests are hot spots of biodiversity and provide multiple goods and ecosystem services
B8 which benefit people in many ways Forest also play an important role in health-related legends,
8 myths, and fairy tales from all over the world, and are important sources of new potential emerging
"% microbial threats to human. Although plausibly numerous abundant microbial forms with a forest
" origin may exist, our systematic literature review shows that forest-derived infection studies are
- relatively unexplored, and both taxonomically and geographically biased. Since biodiversity has
. been associated with emergence of novel infectious diseases at macro-scale, we describe the main
= biogeographical patterns in the emerging infection-biodiversity-forest loss nexus. Then, we
g illustrate four fine-scale case studies to decipher the underlying processes of increased infection
| risk in changing forest clearing landscapes. Finally, we identify scientific challenges and regional
management measures required to mitigate these important new emerging threats.




The effect of global change on mosquito-borne disease

Lydia HV Franklinos, Kate E Jones, David W Redding, Ibrahim Abubakar Lancet Infect Dis 2019;
19: e302-12
Published Online
100+ i [ Positive association June 18, 201‘9
! [ Negative or equivocal association http://dx.doi.org/10.1016/
: 51473-3099(19)30161-6
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Figure 1: The percentage of studies predicting a positive or a negative or equivocal association between
climate change and mosquito-borne disease risk per geographical region following review of the effect of

climate change on disease risk
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Des simplifications entomologiques et une remise en question forte
actuelle. « Comme I'hirondelle ne fait pas le printemps, le moustique
ne fait pas la maladie »

ECOLOGY LETTERS o RYVe

PERSPECTIVE

Humidity — The overlooked variable in the thermal biology of
mosquito-borne disease

Joel J. Brown' | Mercedes Pascual>®© | Michael C. Wimberly’® | Leah R. Johnson*

Courtney C. Murdock!

(a) Defining thermal relationships in the lab (b) Incorporating thermal relationships into models
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Climate change and infectious disease:
a review of evidence and research trends

Paige Van de Vuurst”* and Luis E. Escobar®>**"
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Fig. 1 Trends in climate change and disease research. Number of publications (x-axis) from 2015-2020 according to A taxa of host species studied,
B transmission type of diseases studied, C vector species studied, and D top 20 most studied diseases from over 100 different diseases studied.
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Science News

Climate change might help spread malaria
FPublished: March. 4, 2010 at 1:53 PM
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Les changements climatiques interviennent sur la biodiversité

European Environment Agency 5’5}
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The map shows the temporal trend of bird and butterfly CTI for each country. A
temporal increase in CTl directly reflects that the species assemblage of the site
is increasingly composed of individuals belonging to species dependent on
higher temperature. The height of a given arrow is proportional to the temporal
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for positive slopes). The arrow is opaque if the trend is significant.
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- Des effets complexes entre biodiversite,
N changements climatiques et maladies
~ infectieuses zoonotiques

SPILLOVER HOTSPOTS

Models suggest that by 2070, climate change will be driving many mammal species
to cooler regions, where they will meet for the first time and could exchange
viruses. If Earth warms by 2 °C, they say, the regions with the highest chance of
virus sharing will overlap with areas of dense human population, including parts of
India and Indonesia. That will increase the risk of pathogens transferring to people.
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Carlson, C. J. et al. Nature https://doi.org/10.1038/s41586-022-04788-w (2022).
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Jean-Francois Guégan

Changement climatique et
santé : des liens troubles

Les modifications du climat influe sur I'aire de répartition des organismes, mais ce n'est pas pour
autant que des maladies, tel le paludisme, vont s'étendre a travers le monde. On doit éviter les
discours alarmistes. Qui plus est, la situation dans certains pays pourrait s'améliorer.

epidémiclogie et analyse de risque i environnement et grandes cultures pourle devehppmmetalumusm
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Temps courts et temps longs en recherche et biomédecine

Le temps long sera le juge de paix car celui de la compréhension
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Khronos éliminant toute descendance
(Francisco de Goya)
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Khronos émasculant son pere Ouranos avec une faux Saturne dévorant un de ses fils (Saturno devorando a un hijo)

(Giorgio Vasari) Saturne chez les Romains (ou Khronos chez les Grecs) est le
fils d’Uranus ou Ouranos le dieu du ciel et de Gaia, déesse
de la Terre



Table 1. Results of statistical modeling.

Variable Coefficient Odds Ratio
Agricultural landscape 0.725 (0.052;1.398) 2.065
Peri-urban landscape 0.756 (0.142;1.370) 2.130
Urban landscape 1.189 (0.572;1.805) 3.284
Second semester 1.797 (1.559;2.035) 6.035
Minimum temperature of the coldest month 0.069 (0.055;0.082) 1.071
Distance to colonized area*colonized area 12.804 (11.657;13.951) 3.638e+05
Second semester*minimum temperature of the coldest month -0.021 (-0.028;-0.014) 0.978
Distance to colonized area*year 2.628 (2.292;2.964) 13.85
Distance to colonized area at previous semester -8.868 (-9.453;-8.282) 1.408e-04
Distance to area sporadically colonized -6.146 (-7.272;-5.021) 2.140e-03

Area Under the Curve (AUC):

Fixed effect: 0,96
Fixed and random effect: 0,99
R2c = 0.883

All variables have a significant effect of the probability to observe Aedes albopictus. The interaction between the distance to colonized area and colonized
area positive shows that probability of observing mosquito presence is higher in the middle of the colonized area than on its edges.

doi:10.1371/journal.pone.0125600.t001

Citation: Roche B, Léger L, L'Ambert G, Lacour G,
Foussadier R, Besnard G, et al. (2015) The Spread of
Aedes albopictus in Metropolitan France: Contribution
of Environmental Drivers and Human Activities and
Predictions for a Near Future. PLoS ONE 10(5):
e0125600. doi:10.1371/journal.pone.0125600
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Fig 2. Relationship between proportion of positive traps and distance to main colonized area (red
line) and to area colonized sporadically (“jump”, blue line). The x-axis is in km. The gradual relationship
shown on the red line suggests an invasive wave. Conversely, abrupt drop of the blue line suggests that such
“jump” did not result so far in a new front of invasion. Curves have been fitted through loess algorithm.

doi:10.1371/journal.pone.0125600.9002
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