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Zoonotic diseases




Wildlife

Lyme disease
Monkeypox
Hantavirus
Ebola Rabies
SARS West Nile Virus
Tuberculosis
Anthrax
Tularemia
Plague

Salmonellosis
Avian influenza
Brucellosis

Covid-19

Bovine spongiform encephalopathy

Escherichia coli
Cowpox
Rift Valley fever

Livestock

Source: GAO analysis of USGS data (data): Art Explosion (images).



Pathogens

Bacteria: T8, Shigella, Salmonella, Heliobacter, MRSA, Lyme
disease

Viruses: Influenza, SARS, Covid19, Rotavirus, Measles
Hepatitis E, Ebola, Pox, Rabies

Parasites: Isopera, Giardia, Strongyloides

Fungi: Candida, Trichophyton, Mircosporum



Distribution of reverse zoonotic events
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Messenger et al, 2014
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Tuberculosis in human, 2014

Estimated TB mortality rates excluding TB deaths among HIV-positive people, 2014

Estimated TB deaths
a®  per100 000 population
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- Notapplicable

Mark Leon Goldberg, 2015



Tuberculosis in human, 2014

Estimated TB mortality rates excluding TB deaths among HIV-positive people, 2014

Journal of Zoo and Wildlife Medicine 34(4): 364-370. 2003 ::
Copyright 2003 by American Association of Zoo Veterinarians ‘ ° °
MYCOBACTERIUM TUBERCULOSIS INFECTIONS IN EIGHT ! .L\
Z SPECIES AT THE NATIONAL ZOOLOGICAL GARDENS OF SOUTH r

_o _ AFRICA, 1991-2001
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Reverse Zoonosis of N1H1 influenza
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Reverse Zoonosis of N1H1 influenza
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Reverse Zoonosis of Covid19
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Reverse Zoonosis of Covid19
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Denver Zoo rewts world’s first coronavirus cases in hyenas,ksav\,a sdi Na Ayudhya, 2021

By THOMAS PEIPERT  November



Reverse Zoonosis of Covid19
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Multiple spillovers and onward transmission of SARS-Cov-2 in free-living and
captive White-tailed deer (Odocoileus virginianus)

Authors: Suresh V. Kuchipudi,”' Meera Surendran-Nair', Rachel M. Ruden®”?, Michelle Yon®,
Ruth H. Nmsly Rahul K. Nelln Lingling Li*, Bhushan M. Jayarao®, Kurt J. Vandegrift’, Costas
D. Maranas®, Nicole Levine’, Katriina Wlllgen Andrew J. K. Conlan®, Randall J. Olseng 0
James J. Dav1s'1 James M. Musser) 10 Peter J. Hudson®, and Vivek Kapur'
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Denver Zoo reports world’s first coronavirus cases in hyenas

By THOMAS PEIPERT  November D21

'ksawasdi Na Ayudhya, 2021



Recent Pandemics

Pandemic , Estimated Secondary Estimated
Causative Area Of ; : Age groups
(years and Reference reproductive |attack rates | case-fatality
agent emergence most affected
common name) number (%) rate
1918-1919 Influenza A
(Spanish flu) (6] (HIN1) Unclear 1.7-2.8 - NA Adult, pregnant
1957-1958 Influenza A Southern Children,
(Asian flu) 8] (H2N2) Chine 1.8 TS0 i elderly
1968-1969 Influenza A Southern
(Hong Kong flu) [11] P— i 1.06-2.06 15.0 NA Elderly
2009 Influenza A ) Adolescent,
(swine flu) [18] (HIN1) Mexico L4-16 17,5 NA young adults
A Novel Wuhan
2019-(COVID-19) Coronavirus Chine ’ 5.7 <2 2.3 Elderly

(SARS-CoV-2)

Akin abd Gokhan, 2020




Cases of Covid-19 in animals
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OIE situation report 30 September 2021



Covid cases in animals
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Amur Leopard
Cat

Dog

Gorilla

Lion

Mink

Otter

Pet Ferret

Tiger

White tailed deer

Australia




No of outbreaks in animals

Species White-

Amur
Cats Dogs Mink Otter — Lions Tigers Pumas oW Gorillas tailed leopard

ferrets leopards
67
11
Europe 24 7 340 1 2% 1*
102

TOTAL

deer

69 20

16 1

92 360 2 2 5 12 3 2 2 1 *

OIE, Sept 2021



Covid-19 South Africa

SARS-CoV-2 results of humans and animals

R o

Black = Negative; Red = PCR positive; Yellow = IgG positive
Direct contact = solid lines; Indirect contact = dashed lines

Koeppel et al, in prep



Covid-19 South Africa

hCoV-19/Shenzhen/VDC-06-17/2021
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Black dots: identical change; Grey blocks: no data

Koeppel et al, in prep




Causes of spillover

Sufficient contact between human and animal
species

Compatibility between pathogen and new
host

Transmission in new host = pathogen persist
or die out

Reservoir species
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Questions ?

Collaborators:
Marietjie Venter
Adriano Mendes
Amy Strydom

Lia Rotherham
Misheck Mulumba
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