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Quelques remarques liminaires

En comparaison de la santé humaine (infectiologique), ou une tradition existe essentiellement
britannique et qui s’est ensuite exportée, en écologie et évolution des maladies infectieuses, il
n’y a pas ou peu de travaux scientifiques sur ces sujets pour la santé animale, a I'exception des
zoonoses et des maladies a transmission vectorielle.

Tres peu de ressources disponibles, et il faudrait en comprendre la ou les raisons, notamment
au niveau des formations dispensées

L'importance des niveaux d’organisation du vivant, des notions d’échelles spatiales et tempo-
relles, des transferts d’échelles et de systemes complexes (versus systemes linéaires
« une cause et un effet », et 'approche majoritaire dite mécanistique)

Adaptation de nombreux secteurs de la recherche (ex. macroécologie mp macroépidemiologie)
aux questions environnementales, sociétales... planétaires actuelles
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Drivers for emerging issues in animal and plant health
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incorporate this understanding into our approach to emerging risks. For this, we face two major
challenges. One is cultural; the second is methodological. We have to look at systems not under the
narrow view of specific hazards but with a wider approach to system dynamics, and consider a broad
spectrum of potential outcomes in terms of risk. In addition, we have to make sense of the vast
amounts of data that are available in the modern age. This paper aims to help in preparing for the
cultural and methodological shifts needed in our approach to emerging risks.

© 2016 European Food Safety Authority. EFSA Journal published by John Wiley and Sons Ltd on behalf
of European Food Safety Authority.



Current drivers and future directions of global livestock
disease dynamics

Brian D. Perry®’, Delia Grace®, and Keith Sones®

PNAS | December 24,2013 | vol. 110 | no.52 | 20871-20877

We review the global dynamics of livestock disease over the last two decades. Our imperfect ability to detect and report disease hinders
assessment of trends, but we suggest that, although endemic diseases continue their historic decline in wealthy countries, poor countries
experience static or deteriorating animal health and epidemic diseases show both regression and expansion. At a mesolevel, disease is
changing in terms of space and host, which is illustrated by bluetongue, Lyme disease, and West Nile virus, and it is also emerging, as illustrated
by highly pathogenic avian influenza and others. Major proximate drivers of change in disease dynamics include ecosystem change, ecosystem
incursion, and movements of people and animals; underlying these are demographic change and an increasing demand for livestock
products. We identify three trajectories of global disease dynamics: (i) the worried well in developed countries (demanding less risk while
broadening the circle of moral concern), (ii) the intensifying and market-orientated systems of many developing countries, where highly
complex disease patterns create hot spots for disease shifts, and (iii) the neglected cold spots in poor countries, where rapid change in
disease dynamics is less likely but smallholders and pastoralists continue to struggle with largely preventable and curable livestock diseases.




Taking globally consistent health impact projections to the
next level

Joacim Rocklov, Veronika Huber, Kathryn Bowen, Richard Paul

Lancet Planet Health 2021;
5:e487-93

Increases in heat-attributable mortality; Temperature-attributable enteric Transmission season increases for
European scale infection mortality = ~ dengue and malaria
Martinez-Solanas et al, 2021* Chuaetal, 2021* Colon-Gonzalez et al, 2021*

Increased exposure risk for non-cholera Reduced labour supply and productivity
Vibrio spp Dasgupta et al, 2021* -
Trinanes et al, 2021%




Despite intensive research activity within the area of climate change, substantial knowledge gaps still remain
regarding the potential future impacts of climate change on human health. A key shortcoming in the scientific
understanding of these impacts is the lack of studies that are conducted in a coordinated and consistent fashion,
producing directly comparable outputs. This Viewpoint discusses and exemplifies a bottom-up initiative generating
new research evidence in a more coordinated and consistent way compared with previous efforts. It describes one of
the largest model comparisons of projected health impacts due to climate change, so far. Yet, the included studies
constitute only a selection of health impacts in a variety of geographical locations, and are therefore not a
comprehensive assessment of all possible impact pathways and potential consequences. The new findings of these
studies shed light on the complex and multidirectional impacts of climate change on health, where impacts can be
both adverse or beneficial. However, the adverse impacts dominate overall

Taking globally consistent health impact projections to the
next level

Joacim Rocklév, Veronika Huber, Kathryn Bowen, Richard Paul

Lancet Planet Health 2021;
5:e487-93




Climate tops list of global threats in EU ‘strategic foresight’ report

By Frédéric Simon | EURACTIV @ Est. 4min £ 8 sept. 2021 (updated: 8 10 sept. 2021)
Supporter

STRATEGIC
FORESIGHT

REPORT % Life Terra

7

S,
<

s
=

o
§

While the focus last year was placed on “resilience” in the aftermath of the global coronavirus pandemic, this year’s report explored
“the geopolitical dimension of resilience,” said Maro$ Seféovi¢, the EU Commissioner in charge of interinstitutional relations and Funded by the LIFE Pro g ramme of
foresight. [European Union, 2021. Source: EC - Audiovisual Service]
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Risks

Russia's brutal expansionism

Extreme weather events

Very high energy prices

Another major pandemic

Escalating public debt risk
Stalling economy

Semiconductor supply chain disruption
Growing democratic fragility

Collapse of the internet

Algorithms undermining
political debate

Deepening and pervasive
social divisions
EU spending capacity under threat

New 'China shock(s)'

Slowdown of the Chinese economy
Acute stress at EU borders

Policy responses

Climate-proofing the EU

Strengthening our energy security

Promoting economic recovery
and resilience

Establishing greater
strategic autonomy
for European industry

Consolidating strategic ties
with democracies

Building a healthier online
environment for healthy democracies

Safeguarding EU
and global food security

Strengthening European
defence union

Consolidating EU internal security

Responding better to future pandemics

Building a European social model
for the 21st century



The effect of global change on mosquito-borne disease

Lydia HV Franklinos, Kate E Jones, David W Redding, Ibrahim Abubakar Lancet Infect Dis 2019;
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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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Climate change and human infectious diseases: A synthesis of research ) —
findings from global and spatio-temporal perspectives

Lu Liang ***, Peng Gong "<
Environment International 103 (2017) 99-108
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Fig. 3. CC-ID research trend. The bar figure shows the annual total number of related peer-reviewed literature, and the colors indicate the three relation types. The percentage of positive,
negative and uncertain responses to climate change is scaled by the total number of cases. The pie charts show the proportion of ID types in each response relation over time.
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Figure 2. Infectious disease threat events (IDTEs), by contributing drivers, observed in Europe, 2008-2013. The 3 IDTE categories are
represented by green (globalization and environment), red (sociodemographic), and blue (public health systems) symbols, the sizes
of which are proportional to the overall frequency of the driver. A) Foodborne and waterborne IDTEs. B) Vectorborne and rodentborne

IDTEs. C) Other zoonoses IDTEs. D) Vaccine preventable IDTEs.

Determinants and Drivers
of Infectious Disease
Threat Events in Europe

Jan C. Semenza, Elisabet Lindgren, Laszlo Balkanyi, Laura Espinosa, My S. Almqvist,
Pasi Penttinen, Joacim Rocklov

Emerging Infectious Diseases « www.cdc.gov/eid « Vol. 22, No. 4, April 2016
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Figure 3. Cluster dendrogram from hierarchical cluster analysis
of drivers contributing to observed infectious disease threat
events (IDTEs), Europe, 2008-2013. Individual segments
(leaves) on the lower part of the tree are more related to

each other, as indicated by distances between the branches.
Drivers below travel and tourism also occurred less often as
underlying drivers of IDTEs and tended to be more contextual in
nature. Scale bar indicates dissimilarity distance for drivers, as
measured by frequency of pairwise co-occurrence in clusters.
Similar drivers (e.g., that co-occurred in outbreaks) are at a close
distance, and those that were more independent of other drivers
show higher dissimilarity.

We found globalization and environment to be the most
noteworthy driver category for IDTEs in Europe. More spe-
cifically, travel and tourism, food and water quality, natural
environment, global trade, and climate were the top 5 driv-
ers of all IDTEs 1dentified through epidemic intelligence
at ECDC. Among these, travel and tourism proved to be
significantly distinct in the hierarchical cluster analysis and
cluster dendrogram (Figure 3). In this analysis of epidemic
intelligence data, travel and tourism was not only the most
distinct but also the most recurrent driver

Determinants and Drivers
of Infectious Disease
Threat Events in Europe

Jan C. Semenza, Elisabet Lindgren, Laszlo Balkanyi, Laura Espinosa, My S. Almqvist,
Pasi Penttinen, Joacim Rocklév

Emerging Infectious Diseases » www.cdc.gov/eid » Vol. 22, No. 4, April 2016



Disease control tools to secure animal and public health in
a densely populated world

Johannes Charlier, Herman W Barkema, Paul Becher, Paola De Benedictis, Ingrid Hansson, Isabel Hennig-Pauka, Roberto La Ragione, Lars E Larsen,
Evelyn Madoroba, Dominiek Maes, Clara M Marin, Franco Mutinelli, Alasdair ] Nisbet, Katarzyna Podgdrska, Jozef Vercruysse, Fabrizio Vitale,

Diana ] L Williams, Ruth N Zadoks

Lancet Planet Health 2022:
6:e812-24

DISCONTOOLS,

Animal health is a prerequisite for global health, economic development, food security, food quality, and poverty
reduction, while mitigating against climate change and biodiversity loss. We did a qualitative review of 53 infectious
diseases in terrestrial animals with data from DISCONTOOLS, a specialist database and prioritisation model focusing
on research gaps for improving infectious disease control in animals. Many diseases do not have any appropriate control
tools, but the prioritisation model suggests that we should focus international efforts on Nipah virus infection, African
swine fever, contagious bovine pleuropneumonia, peste des petits ruminants, sheeppox and goatpox, avian influenza,
Rift Valley fever, foot and mouth disease, and bovine tuberculosis, for the greatest impact on the UN’s Sustainable
Development Goals. Easy to use and accurate diagnostics are available for many animal diseases.
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Figure 1: DISCONTOOLS diseases ranked by total score
Colours indicate relative impacts on the total disease score of the different scoring criteria in the prioritisation model. A negative score for control tools means
relatively low need for improved control tools. Some categories overlap. E=epizootic disease. P=enzootic or production disease. Z=zoonotic disease.
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DISCONTOOLS,

Key messages

» We did a qualitative review on the research gaps around
53 infectious diseases in animals

+ We identified animal diseases with greatest potential for
impact on UN Sustainable Development Goals
There is a pressing need to increase and sustain
fundamental and applied research into diagnostic
development, vaccinology, digital health, therapeutics,
and control strategies
Increased research on animal health is a prerequisite to
address global issues, such as food security, climate
change, antimicrobial and antiparasitic resistance,
and epidemic preparedness




Impacts of biodiversity on the emergence
and transmission of infectious diseases

Felicia Keesing', Lisa K. Belden?, Peter Daszak”, Andrew Dobson®, C. Drew Harvell”, Robert D. Holt®, Peter Hudson’, Anna Jolles®,
Kate E. Jones’, Charles E. Mitchell'®, Samuel S. Myers'!, Tiffany Bogich® & Richard S. Ostfeld"
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Figure 2 | Drivers and locations of emergence events for zoonotic infectious  in agricultural and other food production practices, or through wildlife hunting,
diseases in humans from 1940-2005. a, Worldwide percentage of emergence ~ which suggests that contact rates between humans and other animals are an
events caused by each driver; b, Countries in which the emergence events took  important underlying cause of zoonotic disease emergence. ‘Other’ includes
place, and the drivers of emergence. Thesize of the circle represents the numberof  intemational travel and commerce, changes in human demographics and
emergence events: for scale, the number of events in the United States was 59. behaviour, changes in the medical industry, climate and weather, breakdown of
Globally, almost half of these diseases resulted from changes in land use, changes ~ public health measures, and unspecified causes. Analysed from data in ref. 40.



Emerging human infectious diseases and the links
to global food production
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Fig. 4 | Livestock pathogens and zoonoses. Percentage of livestock
pathogens that infect multiple host species™, human pathogens that are
currently or originally zoonotic?®"¢, and recent emerging pathogens that
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Fig. 5 | Effects of agricultural drivers on emerging infectious diseases
(EIDs) and zoonotic EIDs of humans since 1940. a,b, Agricultural drivers
were associated with 25% of all (a) and nearly 50% of zoonotic

(b) diseases that emerged in humans. For these figures, we use the
definition of a zoonotic EID provided by Jones et al!, which is a disease that
emerged via non-human to human transmission, not including vectors.

See Supplementary Methods for the methods used to develop this figure.
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Fig, 2 Partial dependence plots showing the influence on zoonotic EID events for all predictors in the weighted boosted regression tree model, ordered by
relative influence, X axes show the range from the 10th to 90th percentiles of sampled values of predictors (e.g, number of mammal species per grid
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event risk, is fixed by the resampling regime between 0 and 1, with @ mean at 0.5, ¥ axes are centered around the mean and sczled to 0,1 above and below,
Partial dependence plots display the response for an individual variable in the model while holding all other variables constant?® 1, They allow a
visualization of what are maostly non-linear relationships between drivers and the EID event risk index (in this case, after reparting effort is factored out.,),
See Supplementary Mote 3 for results of the model unweighted by reparting effort

Global hotspots and correlates of emerging zoonotic diseases
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Figure 3. Hotspots of area changes among broad land-use categories between 1990 and 2006 (2000-2012 for (C) and (D)). Europe
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Figure 2. Spatial patterns of changes in the area of broad land-use categories in Europe ((A): cropland extent; (B): pasture extent « : . e 2 g :
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white (for hotspots based on alternative thresholds see supporting information).
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Figure 4. Spatial patterns of changes in the intensity within broad land-use classes in Europe between 1990 and 2006 ((A): fertilizer use
oncropland [scaled between —120 and +150 kg ha ';(B): cropyields [£1 kg C m2J;(C): livestock density [—90;+ 25 livestock
units}; (D):biomass removal from grazing land[+1 kg C m %J;(E): roundwood production | —14.2; +7.6 m “ha™' yr- h



La notion de « spillover » ou de « débordement » et
role des communautés d’especes animales

Spillover paradigm
A single host
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Fig. 4. The paradigm and the reality for research on spillover of zoonotic pathogens into humans. (A) The paradigm emphasizes a single animal
host species for a zoonotic pathogen and an original spillover event, though the event and the species are rarely identified. (B) In reality, most
zoonotic pathogens have multiple host species whose specific roles in transmission to and from humans are rarely known. (C) The number of viral
zoonotic diseases that have 1, 2 to 5, 6 to 10, or 11+ known animal host species other than humans. Plotted from data made available in
supplementary materials from Johnson et al. (21); see caveats about these and similar data in S| Appendix.
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Figure 2. Tropical deforestation and overhunting as drivers of wildlife-origin zoonotic disease transmission
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Figure 1. Scaling of the transmission parameters for the TSIR model between the province and county
scale in Beijing municipality. (A) Guangdong Province (B) and Hubei Province (C). In each location the
average transmission rate 3, was respectively scaled by a factor of 1.10, 2.42 and 0.05 for A, B and C after re-
fitting. This figure was generated using the open source statistical software R (cran.r-project.org), version
number 3.0.3, including packages maptools and foreign.
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Figure 2. Critical Community size of EV-A71. Population per county as a function of the proportion of zeros
in weekly incidence for observed and predicted time series. The intersection of the fitted function with the
v-axis indicated the estimate of the critical communitv size for FV-A71. N is the number of counties with at least
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Figure 5. Spatial vaccination strategies. (A) Vaccination targeted in counties with the lowest population,

(B) vaccination in the highly populated counties, (C) Vaccination in the counties where population is the close
to the regional CCS, and (D) vaccination in randomly selected counties. (E) Vaccination in high prevalence
counties. Red indicates vaccinated areas, white indicates unvaccinated areas, grey indicates areas excluded from
the analysis. This figure was generated using the open source statistical software R (cran.r-project.org), version
number 3.0.3, including packages maptools and foreign.

Figure 4. Routine vaccination. Effect of routine vaccination at birth on the critical community size of HFMD

in the Northern (blue) and Southern (red) regions of China.



