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“You better get used to it, the world is entering a phase in
which new outbreaks of rapidly spreading diseases is the
new normal”

Mike Ryan, Former head
WHO emergency program
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Sun et al, 2023; https://link.springer.com/article/10.1186/s12992-
023-00959-0
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The common underlying theme: the Anthropocene

“an era in which health increasingly is affected by human impact on the planet”

CHANGE in demographics (humans and animals)
CHANGE in political landscape

CHANGE in behavior

CHANGE in technology

CHANGE in climate

CHANGE in land use

—

Changing balance between humans,
animals, ecosystems, viruses and

microbes

e Re-introduction of
eradicated diseases

e New diseases

* Tipping points for known
diseases

Sikkema and Koopmans;
https://pubmed.ncbi.nlm.nih.gov/41044181/



Categories of drivers that explain why we see more frequent,
bigger and more impactfull epidemics

Probability of spillover

Probability of spread

Large scale deforestation * Global travel and trade

* Megacities with poor
infrastructure

Biodiversity loss

Animal farming with low

biosecurity * Industrial farming ....

Increasing density of human
and animal populations ....

Increasing food demand

Climate change can affect many of these drivers,
although it is difficult to define effects precisely

Probability of increased
iImpact

* Ageing

* Increase in population with
comorbidities

* Social disparities

* Demographics .......



Outbreaks of emerging infections happen everywhere

Global map of emerging infections since 2003
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Spillover > epidemic? > pandemic?

Transmission

Stage to humans
st ? > * Only from « Public health threat
human agent hurmans
Icngtg?neb?;ak ? * ‘M\ nfﬁﬂrgnayrn::?c?:ﬁ] Blgge St Wln dOW Of
humans
—  opportunity for early
Simied. ? w or (fw cyoled containment
outbreak humans
Stage 2: ?
primary Only from animals
infection
« Individual health
threat
Stage 1: O
agent only MNone
in animals

Dengue HIV-1 M

Wolfe et al, 2007



Questions with a(ny) spillover

Transmission

Stage to humans

Stage &:
exclusive < Only from
human agent humans
Stage 4: 3 — M From animals
long outbreak m or (many cycles)
humans
Stage 3: — From animals
limited or (few cycles)
outbreak humans
Stage 2: —
primary Only from animals
infaction .

Stage 1:
agent only
in animals

Rabies Ebola Dengue HIV-1 M

Wolfe et al., 2007

1.Whatis it?

2.How can | detect it?

3.What is the reservoir?

4.Who can be infected?

5.What is the mode of transmission?
6.How widespread is it?

7.How contagious is it?

8.How severe is the disease?

9.Who is most at risk?

10.(How) can it be stopped, prevented?
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- Penetration by illegal loggers and hunters leads to - Human activities, ¢ . vestack farming - As wild habitats are degraded, wild animals enter urban

habitat degradation, the reduction of large fauna and the and feedstock cultivation, cause deforestation areas in search of food . .

proliferation of rodent, bat, bird and primate species and bring wild animals in contact with humans - Crowding and food deprivation may increase wildlife n Ove I I n t e ra Ct IO n S a n d
which can act as disease reservoirs and domestic animals susceptibility to pathogen infection and shedding

- Sylvatic pathogens are no longer controlled by .
environmental stochasticity | k
| | risks

Figure 2. Tropical deforestation and overhunting as drivers of wildlife-origin zoonotic disease transmission

https://www.thelancet.com/action/showPdf?pii=S2589-5370%2822%2900116-X



b Ry ’ Curaudeau et al https://www.mdpi.com/1999-4915/15/3/727
Doty et al https://www.mdpi.com/1999-4915/9/10/283
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Infections particularly

18

Monkeypox spillovers in children ‘
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I
I
I

Ecotone Forest
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e

R B
savanna : | , , , ,
- Ecutﬂne Ladja Otata Omendadi Vangakete  Katako Kambe Djalo Ndjeka Lameala Tshudi Lata Kale
Probability of spillover Probability of spread Probability of increased
 Large scale deforestation * Urbanization Impact

 Changing susceptibility of humans * Global travel and trade
Rimoin et al., PNAS 2010

 Co-morbidities

* Poverty, access to care






] ,v \* N B "}Y ‘ Bracket at end of curve indicates potential reporting delays in recent weeks of data.
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WHO Director-General ‘
declares mpox outbhreak a

public health emergency of

international concern ——



Transmission of monkeypox virus clade I: overall
risk remains low in the EU/EEA “Although significant uncertainties exist about the
Phiows severity of mpox caused by MPXV clade |, most people

14 Jan 2025 . .
experience mild to moderate symptoms, followed by a
Translate this page
OMw¥wB= pg full recovery”

The first instances of confirmed transmission of monkeypox virus (MPXV) clade | among close contacts
of imported cases within the EU/EEA have been reported by Germany and Belgium. The European Centre
for Disease Prevention and Control (ECDC) is in contact with national public health authorities in these
countries regarding this recent development. The overall risk for the EU/EEA population remains low, as
assessed in the rapid risk assessment published by ECDC on 16 August 2024.
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Photo’s by Leandre Murhula Masariki, Kamituga hospital, DRC



75% of the world’s Co and Cu

UV CUNFIRMED CA

US. COC EMERGEN e
R U EROECY FNDING 107 MILLION

A Biomedical Blind Spot Collides With a Global Resource Crisis

M Mews . ENV  Q SEARCH
Global perspective Human stories

AUDIO HUB ¢ SUBSCRIBE &

Hospitals overwhelmed in DR Congo, food running out:
Goma faces ‘devastation’

MONUSCO/Aubin Mukoni | UN peacekeepers patrol Goma in the eastern DR Congo after the city is overrun by rebel forces. In the foreground, military uniforms and equipment have
been abandoned on the road.

https://discoveryalert.com.au/bundibugyo-ebola-outbreak- dri5
cobalt-supply-chains-2026/



GLOBAL REACH

Modelling of historical air-passenger volumes and flight networks can point to
international destinations where a traveller with Ebola might end up.

CLOSE CONTACTS

Monitoring people who have had direct contact with someone with Ebola
symptoms for 21 days — the incubation period — can help to prevent further
transmission of the virus. But the contacts are difficult to trace in regions with a
high density of cases, especially when resources are limited.

R Contact shows no symptoms

Contact gets symptoms, but does
not generate more contacts, so spread stops

Ebola
patient

D e i Contact passes on infection, so subsequent
\ contacts are monitored until no new cases arise

? Missed contacts may spread Ebola

Butler et al, 2014; http://rambaut.github.io/EBOV_Visualization/Makona_1561 D3/
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May 9

Ship will arrive at
Tenerife. Non-Spanish
passengers will fly home

May 3
MV Hondius arrives
at Cape Verde

.-./
May 2
Another passenger
dies on the ship

April 24

Deceased
passenger’s
wife flown to
Johannesburg

ARGENTINA

NETHERLANDS

L& SWITZERLAND

May 6

Three patients flown
to hospital in the
Netherlands.

Man in Switzerland
hospitalised after
arriving home

April 26

The woman dies
in Johannesburg

April 27
Second patient

flown to hospital

@

SOUTH
AFRICA

dies of Hantavirus

zj - Apﬂl n
Flrst passenger

April1
MV Hondius 0
leaves Ushuaia




Vial et al, Lancet 2023
The Americas Europe and Asia

Hantavirus cardiopulmonary
syndrome

Haemorrhagic fever with
renal syndrome

¢.

Trppane

Liver

.

Kidneys

Oligoryzomys longicaudatus Apodemus agrarius

Figure 1: Hantavirus transmission from rodents to humans
Transmission mainly occurs via inhalation of aerosolised viral particles shed in rodent urine, faeces, and saliva. Organ and organ system involvement differs in
magnitude according to the infecting virus. Andes virus, Hantaan virus, and their rodent host species shown in the figure are representative of pathogenic



GContactees ilnfected 'Deceased

MV Hondius SR=Euk & Denmark T Netherlands
146 on board, including i i] Q i G i ﬁ Q Onein Threein
one deceased. Will arrive isolation hospital
in Tenerife on Saturday Seven returned
to UK. Two in
: : — | German
isolation B S . v
= == Onein
m Canada “AhA RN hospital
Undisclosed LA AT
number 3 s = 0 i~ SWitzerland
- ¥t S D " Onein
~ e L/ . ' hospital
» > (" . \Vi \
N 5S¢ 4
4 g T N ﬂ France
e % Onein
, £ / isolation
/ y L \{ y \ ' ,‘k‘
" X s N
4 ¥ \ R _ South Africa
A | "T\uo deceased
S~ : ) P E =z
?‘ o L \ \~ ‘n’ \ A Al

E= ysa
éﬁ At least three
being monitored

‘\L \\

Airlink flight
StHelenato
Johanneshurg
88 people in
contact with
woman who
later died

3rd party ag t& RN
St Helena
Thirty passengers disembarked

on April 24. This includes the body
of the first victim

-Taiwan

At leastone
returned

KR
Singapore
i Two being

monitored

- Australia

At least one
returned

Daily mail, note: not entirely accurate, but shows countries involved



Earth's mammals Humans
by total biomass ~390 Mt
1 Mt = 10° ton

Wild Terrestrial
zoom in

Wild Marine
zoom in

Beaked whales
Sperm whales Y
. i Earless seals
Dolphins and
porpoises

Rodents

Primates
Other\\\ |
' Marsupials B e
Even-hoofed

mammals

Elephants

Carnivores \

Bats
=1 Mt

Other

()=1Mt

Baleen whales

Domesticated
=10 Mt ~630 Mt Greenspoon et al, PNAS 2023




Livestock density
&

Risk areas: high density K
fa rm in g Livestock Units*% g

per hectare
of Utilised
Agricultural Area *

*1 Livestock Unit equals:

1 dairy cow or

10 sheep/goats or

2 pigs (breeding sows) or
7143 chickens (laying hens)

w| Sy 2

Source: Eurostat, 2020



Mink Shed
HIC ecotone

[Barrier 1 Barrier 2 Barrier 3

(b) Mink Hall

7 S -

Number of mink (Neovison vison) reports per grid cell
-

34

N s

B 52

| ERE

® SARS-CoV-2 infected mink farm

Barrier 1 Barrier 2 Barrier 3

®  Mink farm not infected Tfarlinbg;l:ndoazz a"r?d i

Sikkema et al https://pubmed.ncbi.nlm.nih.gov/35988158/ o d:ﬂ -m:e,,- ?



Take home messages

* One Health and Planetary health focus on
understanding the root causes of disease emergence

 Human activities have impact on frequency and size of
zoonotic disease outbreaks

* Getting ahead of this curve requires a more integral
approach to prevention



https://www.veo-europe.eu

- https://www.onehealthpact.org
https://www.globalsurveillance.eu/projects/great-life

https://juakivu.org
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