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IPBES WORKSHOP
ON BIODIVERSITY
AND PANDEMICS

EXECUTIVE SUMMARY

Escaping the

‘Era of Pandemics’:
Experts Warn Worse Crises to Come

“"The same human activities
that drive climate change &
biodiversity loss also drive
pandemic risk through impacts
on our environment”




"FUTURE PANDEMICS WILL EMERGE MORE

\PIDLY, DO MORE
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So0...who is changing what?

Microbes are a key part of wildlife diversity
& often drive population dynamics

Spillover among wildlife, livestock, and people

Anthropogenic environmental changes

Zoonotic
spillover
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degradati07 altered

Habitat Increased interaction
loss / among animals & species
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IPBES WORKSHOP
ON BIODIVERSITY
AND PANDEMICS

EXECUTIVE SUMMARY

Intergovernmental Platform on
Biodiversity and Ecosystem Services

ipbes

#PandemicsReport

p05|t|ve CO“C'USIOI‘I.

The overwhelming scientific
evidence points to a very

We cah escape the pandemlc

era, but this requires a much °
greater focus on prevention
rather than just reaction.

Dr. Peter Daszak

Chair, Biodiversity & Pandemics WorksHop




Trust in Science and
Changing Landscapes
of Cemmunicatien

January 2019

“Trust means deferring with comfort and confidence to
others, about something beyond our knowledge or
power, in ways that can potentially hurt us. In order to
establish and maintain trust in science, such comfort
and confidence relies on communication by
trustworthy and trusted mediators.”

has insufficient knowledge about / control over science
trusts or distrusts science

relation between
media & science
(which is often
unclear for the public)

public trust in media\

-’

media I3

media presentation
of science

Source: Schafer, M. S. (2016) Mediated Trust in Science: Concept, Measurement and Perspectives for
the ‘Science of Science Communication’. Journal of Science Communication 15(05), 1-7, p. 3.
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[nternal science communication
<—> Institutionally linked external
<> science communication

€—> Science journalism

PR / press officers

External science communication
by other actors

#PandemicsReport

<~<> Bilateral interaktion




IPBES WORKSHOP
ON BIODIVERSITY
AND PANDEMICS

EXECUTIVE SUMMARY
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Biodiversity and Ecosystem Services

29.10 - 04.11

» 2262 tracked online articles -

» Appearing in 1876 different
media outlets

* In 110 countries

* In 41 languages

» Generating ‘likely’ reach of
more than 157 million

o M- o®
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Directional trend

BIODIVERSITY IS FUNDAMENTAL TO HUMAN LIFE ON o _
EARTH, AND IT IS BEING DESTROYED BY US AT A RATE [FCNEr=ua]

maintenance  Biodiversity intactness
E E E E I IS 2 Pollination and dispersal * Pollinator diversity
I ) b | H I ( ) R Y 2 of seeds and other « Extent of natural habitat in agricultural
l ] \] P IQ ( I ) | q I propagules areas

\ P 3 Reguiation of alr qualtty « Retention and prevented emissions of

[ air pollutants by ecosystems
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| - \ greenhouse gases by ecosystems
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A a y 7 Regulation of freshwater « Extent of ecosystems that filter or add
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8 Formation, protection and
X I u I . decontamination of soils * Soil organic carbon

and sediments

9 Regulation of hazards and * Ability of ecosystems to absorb and

people are essential g il e

.  Extent of natural habitat in agricultural
10 Regulation of detrimental reas
organisms and biological
e « Diversity of competent hosts of
vector-borne diseases
o  Extent of agricultural land— potential
i1 Bregy land for bioenergy production
 Extent of forested land
o * Extent of agricultural land— potential
land for food and feed production

12 Food and feed
0 * Abundance of marine fish stocks

o « Extent of agricultural land— potential
land for material production
o ¢ Extent of forested land
« Fraction of species locally known and
14 Medicinal, biochemical used medicinally
and genetic resources

13 Materials and assistance

* Phylogenetic diversity

« Number of people in close proximity to
15 Learning and inspiration nature
* Diversity of life from which to learn

16 Physical and psychological « Area of natural and traditional
experiences landscapes and seascapes

CQSXSTEM
SERVIC

17 Supporting identities  Stability of land use and land cover

NON-MATERIAL MATERIALS AND ASSISTANCE

* Species’ survival probability
18 Maintenance of options
* Phylogenetic diversity

@ Vi estabishes
Global trend
DIRECTIONAL LEVELS OF Established but incomplete
TREND GERTAINTY
Across regions: Consist Variable . Unresolved




“THE NUMBER OF LOCAL VARIETIES AND

BREEDS OF DOMESTICATED PLANTS AND — -| e

ANIMALS AND THEIR WILD RELATIVES HAS o N it i
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Land-use change,
agricultural expan5|on et
& urbanization
cause more than ¢ - |
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Breakdown of
public health
3%

Bushmeat
3%

o Food industry
4%
change
0y
Human 2%
demography

and behaviour

4%
Climate and o

weather
6%

Land use
changes
31%

War and
famine
7%

Agricultural industry
changes
15%

Medical industry
changes International travel
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4

I N A




Change in population size (%)
1977-1980 vs 1994-1997 1977-1980 vs 2011-2013

Sheep and goats
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- e ; v Burchell's zebra |
Buffalo

| Elephant -
\ Ostrich -

Wildebeest

Giraffe

Gerenuk

Grant's gazelle -

EXTREME DECLINES IN Warthog -

Lesser kudu —

"'J,‘

. WILDLIFE AND e
) faie. Vo [yx - [
CONTEMPORANEOUS INCREASE = e 82
Impala - ; -84.1

IN LIVESTOCK HAS ALSO AN ' Grevy's zebra -

Waterbuck —

IMPACT ON EXCHANGE OF | o o o0 30 20 e
PATHOGENS AND ENHANCED Change in population size (%)

Ogutu JO, Piepho HP, Said MY, Ojwang GO, Njino LW, et al. (2016) Extreme Wildlife Declines
RISI( FOR EIDS and Concurrent Increase in Livestock Numbers in Kenya: What Are the Causes?. PLOS ONE
11(9): e0163249. https://doi.org/10.1371/journal.pone.0163249
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THE WAY WE USE AND RELATE TO WILD,Llﬁ P(SSEs AN ADDITIONAL HIGH RISK
FOR DISEASE TRANSMISSION AND THE EMERGENCE OF NEW INFECTIOUS
 DISEASES




Total High-Zoonotic-Risk
Trafficking Instances

° 1‘27.53

Relative Frequency of Infectious Disease Outbreaks
None recorded Bl Low (Quartilc 1) Il Moderate-Low (Quartiic 2) Il Moderate-High (Quartile 3) HEEM High (Quartile 4)
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— THE PERCEIVED AND DIRECT IMPACTS OF WILDLIFE, FROM BEING A RESERVOIR OF < l;,
.~ CERTAIN HUMAN AND LIVESTOCK PATHOGENS AND AS A RISK TO HEALTH, ARE V-3
" FREQUENTLY OVERSTATED WHEN COMPARED TO THE GLOBAL BURDEN OF DISEASE %

" STATISTICS AVAILABLE FROM WHO, OIE AND FAO. Kock, R., 2014, ONDERSTEPOORT JOURNAL OF
VETERINARY RESEARCH 81(2),
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SARS-CoV Current Biology 2020 302196-
YN2018B | Yunnan|R. affinis 2203.e3DOI: (10.1016/j.cub.2020.05.023)
Rs3367|Yunnan|R. sinicus

Rf4092|Yunnan |R. ferrumequinum

BtRs-BetaCoV/YN2013|Yunnan|R. sinicus

Rs672|Yunnan|R. sinicus SEiZU res Of TraffiCkEd

Yunnan2011|C. plicata P I - th R,
BetaCoV/LYRall|China|R. affinis
BtRI-BetaCoV/SC2018| China|Rhinolophus sp. a ngo I n s 0 n e I s e
100 1 279 | Hubei| R. macrotis B i AT b
Rm1|Hubei|R. macrotis

BtRs-BetaCoV/HuB2013|R. sinicus :
Shaanxi2011|R. pusillus

101

85

Rf1|R. ferrumequinum
HKU3-3 | Hongkong|R. sinicus
@ HKU3-13|Hongkong|R. sinicus

. HKU3-12|Hongkong|R. sinicus

©

HKU3-7 | Guangdong|R. sinicus

—— Longquan-140| China | R. monoceros
Wuhan/WH-01/2019
100 \WWuhan/WH-03/2020
Wuhan/WH-04/2020
A RmYNO2|R. malayanus
100 RaTG13|R. affinis
MP789 :
Guangdong/P25 |PangoI|n CoV/GD
100 Guangxi/P1E
Guangxi/P5L
Guangxi/P2V
100 Guangxi/P5E

SARS-CoV-2

Pangolin-CoV/GX

l Guangxi/P4L
Guangxi/P3B
100 r Bat-SL-CoVZXC21|Zhejiang|R. sinicus
[

Bat-SL-CoVZ(C45 | Zhejiang|R. sinicus
BtKY72|Kenya|Rhinolophus sp.

100

BMA48-31/BGR|Bulgaria|R. blasii
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CLIMATE CHANGE COULD DRIVE MORE THAN OF AFRICAN BIRD & MAMMAL

- SPECIES TO EXTINCTION BY 2100. FURTHERMORE IT ENABLES THE SPREAD OF DISEASES TO
- NEW SPECIES AND INCREASES RISK FOR HUMANS

e : il

f] Prevalence increase

- Increase and decrease have been predicted
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Pandemic emerging diseases are a growing threat

PATHOGEN X

Pandemic emerging diseases are a growing threat




Pandemic emerging diseases are a growing threat
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Allen et al. (2017) Nature Communications



Global map of significant and new emerging infections in humans:
spread to new areas since 1998

2013 - Variegated Squirrel
2002 — EBLV-2 Bornavirus 1

[Scotiand] 2009 - Candida auris
2018 — Monkeypox 2012 — MERS-CoV 2018 — L di
[England] ——> | dmlEssy
1999 - West Nile virus
2003 - Monkeypox 2016 — CCHF 2002 — SARS-CoV
2009 — SFTS virus
2003 — Plague 2009 — Plague 2012 — Mojiang Paramyxovirus
2002 - Avian influenza 2010 — 2013 — Avian influenza H7N9,
H7N2 Cholera [Haiti] 2009 - Avian influenza H10N8,
2009 - Heartland virus 2013 — Lassa Colpodella sp. Heilongjiang (HLJ)
2011 - Swine influenza Chikungunya* fever k’ 2014 - Avian influenza HSN6
H3N2v 2017 — Rat hepatitis E virus
2014 — Bourbon virus > 2014-16 — Ebola 2017 — 2018 — Avian influenza H7N4

Guinea \
Sierra Leone 2018 —

q f ,_ Monkeypox
_2009 - Pandemic_ Liberia Y \ Nipah virus
influenza H1N1 virus ”»
2017 - Monkeypox 2000 - Rift Valley fever 2008 — Multidrug
1955 — arm e Lassa fever 1998-9 — Ngari virus resistant P. falciparum
Y 2011 [Ghana]
2014 [Benin]
2016 [Togo] 2013 — Sosuga virus
2003 - - 2016 — Ntwetwe virus
Chapare virus 2005 — Human
retroviruses: .
2009 - Bas-Congo virus

HTLV3, HTLV4
1998 - Nipah virus

2015 - Zika virus* 2018 — Guinea 2008 — Lujo virus 2011 - Plasmodium cynomolgi
2017 - Yellow worm
fever

I Newly identified emerging infection [} Disease spread to new area [l Emerging infection and disease spread

*Incursion followed by regional spread
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Pandemics and other emerging zoonoses cause widespread human
suffering, and likely more than a trillion dollars in economic damages

~ Global strategies to -
1t pandemics ~ $22 -
{ {“3%2billion annually - two
_ ."*_;jj&__orde_r_ of magnitude less
/¥ - than the damages

! * " pandemics produce "

s
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https://www.flickr.com/photos/82202957@N00

SARS

China/HongKong HINT FLU
/Singapore Global,
/Canada, $44-55bn
$30-50bn

Ebola
West Africa,

H5NT1 Avian Flu $31-33bn

Global,
$30bn

Estimated Cost (Billions)

Foot &
Mouth

UK,
Foot & Mouth $10-15bn

Taiwan, $5-8bn RSk

CA, $3bn .
LiSe 3 E Coli Covid-19

glép:h Lyre Do B3skA 0157:H7 Global, 2019-2?
SEASE.  disease US, $1.8bn Est $81-15.8tn

Us, $200m

1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 20716



POLICY FORUM

ECOLOGY AND ECONOMICS: COVID-19

Ecology and economics for
pandemic prevention

Investments to prevent tropical deforestation and to limit
wildlife trade will protect against future zoonosis outbreak

By Andrew P. Dobson’, Stuart L. Pimny, Lee
Hannalr, Les Kaufman*, Jorge A. Ahumada?,
Amy W. Ando?, Aaron Bemstein, Jonah Busch,
Peter Daszak®, Jens Engelmann’, Margaret F.
Kinnaird®, Binbin V. Li", Ted Loch-Temzelides®,

| Thomas Lovejoy”, Katarzyna Nowak,

| Patrick R. Roehrdanz’, Mariana M. Vale
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TOTAL DISEASE DAMAGES (D):

Summary of preventioncosts, enefits, 2

and break-even probability change
ITEM
Expenditures on preventive measures
Annual funding for monitoring wildlife trade (CITES+)
Annual cost of programs to reduce spillovers
Annual cost of programs for early detection and control
Annual cost of programs to reduce spillover via livestack
Annual cost of reducing deforestation by half
Annual cost of ending wild meat trade in China

TOTAL GROSS PREVENTION COSTS (C)

Ancillary benefit of prevention
Social cost of carbon
Annual CO, emissions reduced from 50% less deforestation
Ancillary benefits from reduction in CO, emissions
TOTAL PREVENTION COSTS NET OF CARBON BENEFITS (C)

Damages from COVID-19
Lost GDP in world from COVID-19

Value of a statistical life (V) adjusted for COVID-19
mortality structure

2.5th percentile mortality forecast)

Lowest ($5.34 M = 2.5th percentile mortality forecast)
Middle ($10 M » 50th percentile mortality forecast)
Highest ($10 M < 97.5th percentile mortality forecast)

VALUES (2020 $) .

$250-$750 M
$120-$340 M
$217-$279M
$476-$852 M
$1.53-$9.598
$1948
$22.0-$31.2B

i
. Investments to
I=oa prevent deforestation
and to limit wildlife
trade will protect
against future
251 zoonosis outbreaks

$5.9T
$102T

$8.1T )
o 16 T
$15.8T

$56T
$5.34 Mor $100M

590,643
[473.209,1,019.078]

The break-even change in annual probability of pandemic satisfies C = AP <D,
where P, enchmark probability of pandemic; P, = probability of pandemic with

prevention efforts in place: AP = Py — Py; and %AP = (AP/Py)

[fPo=0.01,C=$30.7B,and D = $11.5 T (most likely scenario, ignoring ancillary benefits
of CO, reductions), prevention results in net benefits if it decreases P by 26.7% to
P,=0.00733. Using other values of C, D, and P results in %AP ranging from 11.8% to
75.7%; only one scenario has a %AP exceeding 50%. See supplementary materials.
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Disease Y Risk of disease emerging Lower Higher
Predicted emerging-disease hotspots

PREDICT ???

Spanish Flu 40-50M
1918-1919

Russian Flu 1M

1875

1889-1890
Source: EcoHealth Alliance Lo
The Economist
1925
HIV/AIDS 25-25M
1981-PRESENT Asian Flu 1AM
‘ 1957-1958 g8ad
Hong Kong Flu 1v
1968-1970
P T7?2??
REVEN e o o
2000
53%52_21503 » Swine Flu 200K
MERS 850 o ‘ 2009-2010
2012.pREsENT |  Ebola 11.3K _ / ,
2014-2016 777 COVID-19 1.18M*

¢ 2019-9:24am PT, OCT 30, 2020 [ONGOING]
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« “that those who come from infested areas shall not enter until after a period of isolation for
the purpose of disinfection.”

+ “those sick shall hold themselves inside their houses and are not to leave under any
circumstances”

« “circulation is to be restricted and regulated”

F+

| #COVID19

RESTRICTED
AREA

DANGER OF
INFECTION

#COVID19
AUTHORIZED

PERSONEL ONLY
L : =




Lest we .... forget ??

s it Internet search term «pandemic» — Google trends 2 o<
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Measurements for the COVID-19 Pandemic—An
Shannon Collinson'?, Kamran Khan*, Jane M. Heffernan'2* AUStraIian Media AnaIySis
1 Modelling Infection and Immunity Lab, Centre for Disease Modelling, York University, Toronto, Canada,
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nversly ot Tor onto, Toronto, Canada
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We resexve the right to edit letters.
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Contributions have not heen used

The POWER
To inform...
To prioritize...
To influence...

Story of horrific battle
my father experienced
WITH Armistice Day just passed, it
seemed appropriate (o share with
You and your readers an incident
hatoccedin theGreat uropean
War in October 191

Tt g, th. 1 Bl of
pres (Passchendacl)

My father took partas alance cor-
poral in the 2nd London Regiment
of the Royal Fusliers and in a disas-

s engagement on October 26,
‘ot wounded by shrapnel in his lung
and was invalided home to England.
The shrapnel could not be removed,
and remained in him for the rest of

s e
The action vas vividly described
by Major W E Grepitia hore!

licial history of the regi rorial. L 1 {
1539 covors th four days hac e S ynlm pined, osaseonTeD:
2nd Battalion wi e front line remembered especi o Schamak L
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Henches as wo are always shown whle of the First World THE widespread outbreaks of
They assembled in advance in no- .1[m\v.m1~ repatriated 1 Covid-19 on Danish mink h 5 \s

man’s land and launched the attack

Saluting
everyone
affected
by wars

THIS s 2 photograp RECA e
band, oh Iloﬂm.m uside o
house, e
Remertaani Buniy, GG
one who sullered during the Wars
of the 20th century.
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and marches with the Leicester
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it he umudc 0 a team should
be. He
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v A (W
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oGl e SR
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‘The incubation period, or the
time interval from infection to
onset of symptoms,is from
twoto21 i

become contagious once they
begin to show symptoms.

CHRONOLOGY EBOLA

THE EBOLA EPIDEMIC
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One of the world’s deadliest diseases, the ebola virus is currently sweeping the African continent, which is experiencing its worst outbreak ever.

SYMPTOMS AND EFFECTS

Symptoms can be horrific, and it has a case fatality rate of up to 90%, making it a nightmare for health officials.
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A Novel Coronavirus from Patients
with Pneumonia in China, 2019

Na Zhu, Ph.D., Dingyu Zha

Bo Yang, M.S., Jingdong

Weifeng Shi, Ph.D., Roujian

Xuejun Ma, Ph.D., Dayan War
George F. Gao, D.Phil., and V

Coronavirus Investigating and Resea am

SUMMARY

In December 2019, a cluster of patients with pneumonia of unknown cause wa
linked to a seafood wholesale market in Wuhan, China. A previously unknown
betacoronavirus was discovered through the use of unbiased sequencing in samples
from patients with pneumonia. Human airway epithelial cells were used to isolate a
novel coronavirus, named 2019-nCoV, which formed a clade within the subgenus
rbecovirus, Orthocoronavirinae subfamily. Different from both MERS-CoV and
SARS-CoV, 2019-nCoV is the seventh member of the family of coronaviruses that
infect humans. Enhanced surveillance and further investigation are ongoing.
(Funded by the National Key Research and Development Program of China and the
National Major Project for Control and Prevention of Infectious Disease in China.)

MERGING AND REEMERGING PATHOGENS ARE GLOBAL CHALLENGES FOR
public health.! Coronaviruses are enveloped RNA viruses that are distributed
broadly among humans, other mammals, and birds and that cause respira-

tory, enteric, hepatic, and neurologic d es.”? Six coronavirus species are known
to cause human disease.* Four viruses — 229E, OC43, NL63, and HKU1 — are
prevalent and typically cause common cold symptoms in immunocompetent indi-
viduals.* The two other strains — severe acute respiratory syndrome coronavirus
(SARS-CoV) and Middle respiratory syndrome coronavirus (MERS-CoV) — are
zoonotic in origin and have been linked to sometimes fatal illness.> SARS-CoV wa
the causal agent of the severe acute respiratory syndrome outbreaks in 2002 and
2003 in Guangdong Province, China.** MERS-CoV was the pathogen responsible
for severe respiratory disease outbreaks in 2012 in the Middle East.” Given the high
prevalence and wide distribution of coronaviruses, the large genetic diversity and
frequent recombination of their genomes, and increasing human-animal interface
activities, novel coronaviruses are likely to emerge periodically in humans owing
to frequent cross-species infections and occasional spillover events.>""

In late December 2019, several local health facilities reported clusters of pa-
tients with pneumonia of unknown cause that were epidemiologically linked to a
seafood and wet animal wholesale market in Wuhan, Hubei Province, China." On
December 31, 2019, the Chinese Center for Disease Control and Prevention (China
CDC) dispatched a rapid response team to accompany Hubei provincial and Wuhan
city health authorities and to conduct an epidemiologic and etiologic investigation.
We report the results of this investigation, identifying the source of the pneumonia

N ENGLJ MED 382;8 NEJM.ORG FEBRUARY 20, 2020

The New England Journal of Medicine
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Bats Are Natural Reservoirs of

SARS-Like Coronaviruses
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Discovery of a rich gene pool of bat SARS-
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related coronaviruses provides new insights
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Novel SARS-like
Betacoronaviruses
in Bats,

China, 201 1
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To clarify the evolutonary relationships among
betavoronaviruses that infect bats, we analyzed samples
collected during 2010-2011 from 14 insectivorous bat

piicata bats, which showed close genelic relationships with

‘mucleic acid purification method (6). The extracted RNA
and DNA were amplified by sequence-independent
PCR. The amplified viral nucleic acid libraries of the bat
species were then sequenced with the IHlumina/Solexa
‘GAIl sequencer (Illumina, San Diego, CA, USA). Those
reads generated by the llumina/Solexa GAI with length

in the National Center for Biotechnology Information
nonredundant protein database by the blastx program in
the BLAST software package, version 2.2.22 (www.ncbi.
nlm.nih.gov/blast) with parameters ¢ 1e-5 -F T -b 10
10." No assembly was performed before alignmen.
Sequence similarity-based taxonomic assignments were
conducted as described (7). We found 1075 reads of
betacoronavirus in Rhinoloplhus pusillus bats in Shaanxi
and 92 reads of betacoronavirus in Chacrephon plicata
bats in Yunnan.
ated the approximate I
V genome and

ions of those
 distances on

into the origin of SARS coronavirus
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Isolation and characterization of a bat SARS-like
coronavirus that uses the ACE2 receptor
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Prediction and
Prevention
iIS BETTER than cure




What can
governments do
to prevent future

pandemics?

#PandemicsReport






#PandemicsReport - - Governments could establish

@@es . an intergovernmental council

on pandemic prevention to help
escape the 'era of pandemics’

* Building a new intergoverﬁmental health and trade partnership to
reduce zoonotic disease risks in the international wildlife trade,
building on collaborations among.international organisations.

. Instltutlonallzmg the ‘One Health’ approach - in _national
governments to build pandemic preparedness Enhance pandemic ..
#prevention pr0’ ams, and to investigate and- control “outbreaks

across sectors.




#PandemicsReport ipbes
Prediction and Prevention
is than cure

., and it starts with... me and you!

-&A Enabling to reduce the types of
; 1consumpt|on, globalized agricultural expansion and
trade that have led to pandemics

communities from all sectors in emerging
infectious diseases hotspots

 Making better use of knowledge
 Incorporate into planning
 Supporting scientific research to design

and test better strategies to prevent pandemics
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Business-as-usual
approach

work. The time to
change is ...



https://ipbes.net/pandemics
media@ipbes.net

#PandemicsReport
IPBES ORKSHOP
AND PANDEMICS. :
Carlos.dasneves@vetinst.no

Thank you for your attention!
Terima kasih!
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