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EMERGING INFECTIOUS DISEASES

« The incidence of emerging infectious diseases ("new” infectious diseases) has
increased since the 1940s

« Most emerging infectious diseases arise from animals (“zoonotic diseases”)



« Novel influenza
« COVID

ZOONOTIC DISEASES ARE OFTEN HIGH-
CONSEQUENCE [

f:z) ‘%’? .

« Anthrax
« Rabies
« Severe acute respiratory syndrome (SARS)
« Monkeypox and other poxviruses
« Ebola hemorrhagic fever

. Zika '

« HIV infection

Conservation International
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REASONS BEHIND PATHOGEN "SPILLOVER"
FROM ANIMALS TO PEOPLE

« Deforestation and forest degradation
« Done to secure resources for production or make space for farming, etc.

o Example: Deforestation in Malaysia and emergence of Nipah virus

« Commercial wildlife trade pipeline (both legal and illegal)
« Done for human consumption, pet trade, etc.

o Example: Trade in infected African rodents in the United States and
emergence of Monkeypox Virus

O



HUMAN ACTIVITIES ARE DRIVING THE
ACCELERATING PACE OF PATHOGEN
SPILLOVER.




PANDEMICS OVER THE PAST CENTURY

i « At least 7

1800 . .
. pandemics in the
past century
1850
— Spanish Flu 4050
o— 1918-1919
oo « Pace of pandemic
g occurrence Is
HIV/AIDS 25-35M IncreaS|ng
1981-PRESENT 1Ag$5|3n1§‘|5u8 1i1MM 1950
‘ Hong Kong Flu 1M
1075 « Approximately 80
million deaths
SARS 770 , Swine Flu 200K 0
COVID19 2.7M" « All have zoonotic
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THE GLOBAL COMMUNITY NOW

SHARES A GOAL OF REDUCING
MORBIDITY AND MORTALITY (M&M)
FROM PANDEMICS.




O

REDUCING PANDEMIC M&M REQUIRES INVESTMENT IN
PREVENTION, PREPAREDNESS, AND RESPONSE

« Terminology
« Prevention: avoiding a pandemic (see slide 10 for full definition)
« Preparedness: increasing the ability to respond if a pandemic occurs
o Response: Implementing interventions once a pandemic is occurting

« Despite the warnings over the last century, the global community has failed to adequately
invest in these three sectors

« Under-investment in any one of these three sectors will fail to lower the risk of another
pandemic occurring or result in mis-management of the next pandemic when it occurs

o Eve||1 ntovell, in discussions on the future of pandemic investments, “prevention” is often
neglecte
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PANDEMIC PREVENTION

Requires investment in two “buckets”; without investing in both, we will NOT
maximize our chances of preventing the next pandemic

Post-spillover efforts alone will not be 100% effective because:

1. no intervention is perfect (e.qg., failed efforts to contain COVID)

2.  some pathogens may not be effectively contained (e.g., long incubation period)
O 3. pathogens mutate after spillover (e.qg., virus that causes COVID)
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ACTIONS TO PREVENT PATHOGEN
SPILLOVER

« Reduce deforestation and forest degradation
« Shut down the commercial wildlife trade that risks pathogen spillover

« Improve biosecurity around animal husbandry

12



POLICY FORUM

ECOLOGY AND ECONOMICS: COVID-19

Ecology and economics for

pandemic prevention

SCIENCE 24 JULY 2020 « VOL 369 ISSUE 6502

Summary of prevention costs, benefits,
and break-even probability change

Annual cost of programs to reduce spillovers $120-3340M
Annual cost of programs for early detection and control $217-3279 M

Annual cost of programs to reduce spillover via livestock $476-5852 M
Annual cost of reducing deforestation by half $1.53-3%5.598B

Annual cost g

TOTAL GROSS PREVENTION COSTS (C) $22.0-531.2B

e —

TOTALPREVENTION COSTS NET OF CARBON BENEFITS (C) $17.7-5269B

Damages from COVID-19

Lost GDP in world from COVID-19 36T

Value of a statistical life (V) adjusted for COVID-19 $5.34 Mor $100 M
mortality structure

Total COVID-19 world mortality (Q,) forecast h90,643

by 28 July 2020, 50th percentile with 95% error bounds [473,209,1,019078]
Value of deaths inworld from COVID-19=Q, = V

Lowest ($5.34 M = 2.5th percentile mortality forecast) 25T

Middle ($10 M = 50th percentile mortality forecast) 9T

OTAL DISEASE DAMAGES (D):
Lowest ($5.34 M = 2.5th percentile mortality forecast)

ighest ($10 M = 975th percentile mortality forecast)
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PREVENTING PANDEMICS AT THE
SOURCE

 Coalition of environmental and health organizations focused on preventing
pathogen spillover

 https://www.preventingfuturepandemics.org/
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https://www.preventingfuturepandemics.org/
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EQUITY

« Environmental degradation and its impact on human health is an issue of
equity

« The people who are often least responsible for environmental degradation are
the ones who are most susceptible to its adverse effects

« Equity has to be prioritized in all pathogen spillover discussions when
considering:

o soltllti?ns to the underlying drivers (e.qg., deforestation, unsafe wildlife
trade

« the heath benefits we seek to secure
15



INFECTIOUS DISEASES WILL SURPRISE US.

PREVENTING PATHOGEN SPILLOVER IS
CRITICAL FOR PANDEMIC PREVENTION.

16
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FATORES DE RISCO PARA EMERGENCIA DE

DOENCAS INFECIOSAS NA AMAZONIA
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I. ANIMAIS SILVESTRES



Proportion of zoonotic viruses
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Mapa produzido por Mariana M. Vale com dados de http://biodiversitymapping.org/index.php/download. Espécies na Amazdonio segundo Paglia et al. 2011. Lista Anotada dos Mamiferos do Brasil
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Mapa produzido por Mariana M. Vale com dados de http://biodiversitymapping.org/index.php/download. Espécies na Amazonio segundo Paglia et al. 2011. Lista Anotada dos Mamiferos do Brasil
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ARTIGO ARTICLE 155

Inadequate management of natural ecosystem
in the Brazilian Amazon region results in the
emergence and reemergence of arboviruses

Gestdao impropria do ecossistema natural
na Amazonia brasileira resulta na emergéncia

Pedro E C. Vasconcelos 1 o )
e reemergéncia de arbovirus

Amélia B A. Travassos da Rosa 1.2
Sueli G. Rodrigues 1

Elizabeth 5. Travassos da Rosa 1
Nicolas Dégallier 1.3

Jorge E 5. Travassos da Rosa !

VAsconcelos et al. 2001. Cad. Sadde Pdblica 17 (Supp): 155
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2. POPULACAO HUMANA



https:/ /journals.openedition.org /confins /123152lang=pt

2. POPULACAO HUMANA
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2. ANIMAIS DE CRIACAO



influenza A

Wolfe et al. 2007. Nafure 447: 279-283. doi:10.1038 /nature05775
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Wolfe et al. 2007. Nafure 447: 279-283. doi:10.1038 /nature05775
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3. TAXA DE CONTATO
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trafico de animais silvestres






3. TAXA DE CONTATO

desmatamento



te-amazonia.html
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/ /phys.org/news/2019-08-stability-earth-cl

https

Faust ef al. 2018. Fcol. Lett. 21: 471-483. doi: 10.1111/ele.12904
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3. TAXA DE CONTATO

trafico de animais silvestres
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maioria
comprada

Table 3. Declared means by which urban consimers obtained wild meat in 5 cities in central Amazonia.

City No. buying (%) No. bunting (%) No. buying or bunting (%) No. receiving gifts (%) Total
Alvaraes 100 (75.8) 18 (13.0) 14 (10.6) 0 (0.0) 132
Coari 12 (82.4) 4(7.8) 3(5.9) 2(3.9) 51
Fonte Boa 16 (80.0) 4 (20.0) 0 (0.0) 0 (0.0) 20
Maraa 19 (86.4) 2(9.1) 1 (4.5) 0 (0.0) 22
Tefe 463 (75.9) 146 (23.9) (0 (0.0) 1 (0.2) 610
Total (average %) 640 (80.1) 174 (14.9) 18 (4.2) 3(0.8) 835

Bizri et al. 2020. Conservation Biology 34. DOI: 10.1111 /cobi.13420
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cacador atravessador comerciante P

https: / /www.cifor.org /publications /pdf_files/Books/BVanVliet1401P.pdf
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3. CACA

O consumo de caca é cultural e
ndao uma necessidade nutricional.

Morsello et al. 2015. Ecology and Society 20. DOI: 10.5751 /ES-07771-200421
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PROBABILIDADE DE EMERGENCIA

Alto risco na Amazoniaq,
sobretudo no arco do desmatamento
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A MODEL OF SPILLOVER EVENTS
ASSOCIATED TO TROPICAL
DEFORESTATION

Pablo A. Marquet, Derek Corcoran, Lee Hannah, Andrew Hart, Alejandro Maass,

Patrick Roehrdanz, Jorge X. Velasco-Herndndez
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Deforestation rate (km2 yr‘1)
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Silva-Junior et al. (2021)

Economics' failure over destruction of
nature presents ‘extreme risks’

New measures of success needed to avoid catastrophic breakdown,
landmark review finds

What does the UK's biodiversity review recommend?

A The Dasgupta review urges the world's governments to come up with a different form of national accounting

from GDP and use one that incorporates the depletion of natural resources. Photograph: Brasil2/Getty Images
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TROPICAL DEFORESTATION [S INCREASING
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From: Bat-borne virus diversity, spillover and emergence

Filoviridae (123)

Parvoviridae (165)

Picornaviridae (181)
Flaviviridae (218)
Herpesviridae (233) \

Circoviridae (250)
Reoviridae (288)

Polyomaviridae (302)

Adenoviridae (365)

Astroviridae (724)

Rhabdoviridae (2,890)

Hepadnaviridae (78)
—— Papillomaviridae (59)
Hantaviridae (59)

Coronaviridae (3,796) | eribunyaviridae (31)

Virus families with fewer
than 50 different sequences

Caliciviridae (43)

Nairoviridae (22)
Unclassified viruses (22)
Retroviridae (18)
Hepeviridae (14)
Orthomyxoviridae (8)
Phenuiviridae (8)

Poxviridae (6)
Picobirnaviridae (4)
Togaviridae (3)
Genomoviridae (2)
Bornaviridae (2)
Anelloviridae (1)
Unclassified ssDNA viruses (1)
Unclassified Bunyavirales (1)

MERS-CoV, Rabie, Nipah, Hendra, Marbourg

Paramyxoviridae (1,025)

Letko et al. (2020)
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VIRAL HOSTS ARE MORE COMMON IN TRANSFORMED LANDSCAPES

Passeriformes Chiroptera Rodentia Cetartiodactyla

2007 ® Non-host ! )

® Host

Abundance difference from primary land (%)

-100 -+

Secondary Managed Urban Secondary Managed Urban Secondary Managed Urban Secondary Managed Urban

O /7

e Gibb et al. (2020)



MODELLING FRAMEWORK

SIR Model

HUMAN COMMUNITY
(SUCEPTIBLE HOSTS)

RESERVOIR HOSTS

Infection

/8

Death Recovery

Oil palm plantations fragment a forest in Borneo
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The Strong and Strongest scenario reduce the proportion of spillovers in a 28% and 29. 4%

respectively
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HUMAN POPULATION DRIVES THE PATTERN SPECIALLY AT
INITIAL STAGES OF COLONIZATION
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THE DEFORESTATION OF RELATIVELY INTACT AREAS GENERATES
LARGE NUMBERS OF SPILLOVER EVENTS
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MAIN CONCLUSIONS

* Reducing deforestations decreases spillover risk by a 30% on average

* The deforestation of relatively intact areas (cover >75%) will generate
the largest number of spillover events.
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Could a future pandemic come

from the Amazon?

Webinar hosted by
the Amazon Sustainable Landscapes Program — World Bank Group

Speaker: Carlos Alberto de Mattos Scaramuzza
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NOSSAS RECOMENDACOES PARA POLITICAS
PUBLICAS

politicas publicas que reduzem o desmatamento, especialmente em
dreas de cobertura florestal elevada, sdo a melhor alavanca para
limitar o potencial de contagio.

Recomendacdes estruturadas na forma de um mix de politicas pUblicas
ondel +1=>2



CONSERVAGAO, RESTAURAGAO E USO SUSTENTAVEL DE
BIODIVERSIDADE NUMA COMBINACAO DE POLIiTICAS COM:

* Erradicacdo da pobreza e
desigualdade
* Melhoria da produtividade
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|. COMBATER A GRILAGEM E A ESPECULACAO
IMOBILIARIA PARA REDUZIR O
DESMATAMENTO ILEGAL

A COVID-19 favoreceu a ampliagao de atividades ilegais e ilicitas em
Areas com alta cobertura florestal (kroner et. al. 2021, Vale et al. em 2021)

Crescimento das populacoes humanas dentro de dreas com alta cobertura
floresta amplia condi¢des para o contdgio.

Deter as invasoes em dreas protegidas € uma medida sem arrependimento
e prioritaria.

Destaque

projeto Prevenir / Peru focado em aumentar o investimento em ag¢des de apoio &
reducdo e prevencdo de crimes florestais na Amazénia peruana e promover o
conservacdo e o manejo sustentdvel das florestas amazoénicas peruanas

Criacdo da “Unidad Funcional de Delitos Ambientales —=UNIDA”



2. FORTALECER AS PROTECOES LEGAIS E A APLICACAO
DA LEI PARA REDUZIR O DESMATAMENTO.

DESMATAMENTO ANUAL (MIL KM?2)
implementar uma politica de coordenacgao entre diferentes :
dreas dos governos federais, com governos regionais e locais e
com participacdo da sociedade civil x

INICIO DA POLITICA

forte lideranca e um bom poder de convocacdo

10

oco em coeréncia das politicas e eliminagdo de subsidios perversos

Promover em melhor comunicagdo e sinergia com politicas setoriais

e regionais )
Politicas para promocdo da bioeconomia e uso sustentdvel de florestas em pé

0 Source INPE

Exemplos

Brasil: Plano de Agtio para a Prevengdo e Controle do Desmatamento na Amazénia Legal
(PPCDAmM); a Lei de Protectio a Vegetacdo Nativa (Antigo Cédigo Florestal) e o Plano Nacional
para Recuperacao de Vegetacdo Nativa (PLANAVEG)

Colémbia: Politica Nacional de Controle do Desmatamento e Manejo Florestal Sustentavel
(CONPES 4021 de 2020), com mecanismos legais e de fiscaliza¢do contra o desmatamento e
promocdo de atividades florestais sustentdveis de base comunitdria
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COORDENAR POLITICAS DE CONTROLE DE
DESMATAMENTO E TRANSVERSAIS ENTRE 05
PAISES DA AMAZONIA

Fomentar a colaboragao regional, o intercambio de conhecimento e a
harmonizacao de politicas para enfrentar ameacas ao desmatamento que
atravessam fronteiras

Coordenacdo com os setores com impacto no desmatamento, como
agricultura, mineracdo e infraestruturai.

Exemplos

Programa Paisagens Sustentaveis da Amazonia/GEF => esforco de alto nivel
da maioria dos paises da Amazdnia para enfrentar as ameagas ambientais &
Amazonia.

Pacto de Leticia pela Amazonia
Organizag¢do do Tratado de Cooperagdo Amazdnica (OTCA)



4. FORTALECER OS DIREITOS DOS POVOS INDIGENAS.

Terras indigenas sdo essenciais para manter a alta cobertura florestal na
Amazonia.

Sdo menos vulnerdveis a invasdo do que algumas dreas protegidas (Nepstad et al.
2006, Adeney et al 2009)

particularmente atingidas pela COVID-19 (rerrante & Fearnside 2020).
Fortalecimento do reconhecimento governamental dos direitos indigenas

Promog¢do de uma cultura de respeito por meio de politicas governamentais
nacionais e subnacionais.

Colombia : Decreto n°® 632 de 2018. Reservas indigenas em Amazonas, Vaupés e
Guainia => municipios, parte da organizacdo politica e administrativa, reconhecendo
Conselhos Indigenas como estrutura de governanca => maior territério indigena em
floresta tropical.



5. MELHORAR AS PRATICAS DE SAUDE,
SANEAMENTO E DESENVOLVIMENTO

Areas densamente habitadas e com baixa cobertura florestal tém risco muito
alto de contdgio => hotspots de doencgas infecciosas emergentes (EID)

Adocdao de melhores praticas de saude e saneamento para minimizar o
probabilidade de contato entre humanos e a vida selvagem.

Pacote para saldde comunitdria seguindo os principios do One Health
clinicas de saude;

manejo florestal;
combate ao comércio de animais selvagens;

prdticas agricolas para reduzir a transmissdo viral entre animais selvagens,
domésticos e humanos.

Adocdo de planejamento espacial para evitar paisagens fragmentadas com
muito contato entre fragmentos florestais e assentamentos humanos

Restauracao florestal pode reduzir o risco de contdgio.
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COMBATER O COMERCIO ILEGAL
DE ANIMAIS SELVAGENS

Valor financeiro das exportacdes anual: ~ US$ 230 -
plantas e animais (Charity & Ferreira, 2020)

Alta importdncia socioecondmica em escalas locais

Controle do comércio de animais selvagens para
minimizar o contato e contdgios entre seres humanos e
possiveis hospedeiros de doengas (Dobson et al. 2020).

Implementacdo de politicas e solucoes legais para
inibir o trafico de animais selvagens

Exemplos

Financiamento adequado para implementacdo de leis de crimes ambientais, como as
organizacoes e instrumentos associados

Sistemas de monitoramento baseados em inovagoes tecnoldgicas e inteligéncia policial
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Realizacdo de campanhas educativas para informar sobre relacdo entre o comercio de animais

selvagens e as pandemias
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APOIAR REDUCAO DE RISCO POR MEIO DE
INICIATIVAS MULTI-ATOR

Caminho do triplo C — Comunicagao, Coordenacdao e Cooperagdao entre
esforcos para reduzir o desmatamento e o risco de pandemia através de
programas e iniciativas multi-ator nacionais e subnacionais

Exemplos
Plano Amazénia Agora do estado do PCII’CI’, Brasil (PEAA-PA),

Forca-tarefa de Clima e Florestas dos Governadores (GCF Task Foree
Coalizdo Brasileira Clima, Floresta e Agricultura

Alianca pela Restauragdo na Amazoénica

Iniciativas setoriais para melhoria da cadeia de producdo de madeira e
produtos nao madeiros, commodities
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GARANTIR O FINANCIAMENTO

ADEQUADOC

Financiamento para Permanéncia
(PFP) => Solugoes Unica para
assegurar de forma conjunta o
implementacdo de politicas pubicas
e todo o financiamento necessdrio
para cumprir metas especificas de
conservagdo de longo prazo =>
sustentabilidade ecoldgica, social,
politica, organizacional e financeira

Exemplos

DESPESAS ANUAIS
GLOBAIS EM 2020

CUSTOS ANUAIS
GLOBAIS DA
ESTRATEGIA DE
PREVENCAO

$4T

Economic Loss

Pre-crisis
Crisis
$500+B
$100+B
PRIMARY PREVENTION EARLY DETECTION CONTAINMENT MITIGATION
EMERGENCE OUTBREAK EPIDEMIC

PANDEMIC
U $60B

$.4T

Economic Loss

implementag¢do de programas como a Herencia Colombia; Patrimonio Natural
del Peru e o Programa Areas Protegidas da Amazonia (ARPA)

Figura 8. Estratégia de investimento global para prevencédo de pandemias. Investimentos anuais atuais pré-COVID 19, circulos

vermelho-claros superiores. Investimento anual em estratégia de prevencao, circulos brancos inferiores. Essa estratégia de representa
um grande investimento na prevencdo primaria, incluindo a reducdo do desmatamento e da salde das comunidades florestais e

agricolas, resultando em uma grande reduc¢do na perda de vidas, nos custos de assisténcia a saude e prevengdo de danos

economicos (diferenga entre os circulos cor de rosa superior e inferior).
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