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VIGILANCIA - Enquanto o virus Nipah alerta a Asia,
pesquisadores do Instituto Evandro Chagas, no Para,
monitoram como o desmatamento e 0 aquecimento

global podem transformar patogenos regionais em
ameacas globais

ADRIA AVEZEDO
Especial para O Liberal

ecentemente, o surgimento de casos de adoeci-
mento pelo virus Nipah, na India e em Bangla-
desh, acendeu o alerta global: poderia essa doen-
ca, que tem letalidade de até 75%, causar umanova

pandemia no mundo, como a de covid-19?
Felizmente, de acordo com a Organizacao Mun-
dial de Saude (OMS), o potencial de risco global
é baixo, ja que costuma ser um virus de circulacao local, no
sudeste asiatico. Os paises afetados, inclusive, costumam apre-
sentar surtos quase anuais da doenca, associada a fatores am-
bientais e praticas culturais locais, como o consumo de seiva de
tamara crua, que pode ser contaminada por espécies de morce-

gos da regido e vetores naturais do virus.

O Ministério da Satade do Brasil também emitiu nota afir-
mando que, considerando o cendario, ndo ha indicacio de risco
a populacao brasileira, embora o monitoramento das autori-
dades de satide seja continuo. Mas e se a ameaca de uma nova
pandemia viesse do proprio territorio brasileiro, em particu-

lar da regidao amazonica, que
é tdo biodiversa, ndo apenas
em fauna e flora, mas tam-
bém em microrganismos?

De acordo com Livia Caricio,
diretora do Instituto Evandro
Chagas (IEC), 6rgao de pesquisa
referéncia no estudo de micror-
ganismos amazonicos e seu
potencial patogénico, ou seja,
de causar doencas, essa é uma
possibilidade, que se associa,
cada vez mais, a questoes am-
bientais, como desmatamento
e aquecimento global.

INVESTIGACAO

De acordo com a diretora,
que é doutora em Biologia de
Agentes Infecciosos e Parasi-
tarios, a investigacao e moni-
toramento de agentes possi-
velmente patogénicos sempre
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esteve no cerne de atuacao do
orgdo. “Esse ano, a instituicao
completa 90 anos. Ao longo
desse tempo, os pesquisadores
sempre adentraram a floresta
para identificar patogenos, se-
jam virus, bactérias, fungos. E
nosso foco sempre esteve em
atuar com a questao das altera-
cOes ou impactos ambientais”,
diz a pesquisadora.

Na época de criacao do IEC,
com a chegada do sanitarista
Evandro Chagas a regido, vigo-
ravam no Pais algumas politi-
cas que pretendiam abrir novas
frentes de exploracio do terri-
torio amazonico, como a Mar-
cha para o Oeste do governo
de Getulio Vargas e o segundo
ciclo da borracha, com desma-
tamento de novas areas. Nesse
contexto, doencas regionais
tipicas, como a malaria, acaba-

vam acometendo as pessoas
que vinham trabalhar para c4,
e eram vistas como entraves
ao desenvolvimento da regiao.
Com o objetivo de entender o
que causava essas doencas e a
mortes dessas pessoas, o Insti-
tuto se estabeleceu e cresceu.

Depois da criacio, os pesqui-
sadores do IEC permaneceram
sempre investigando a relacao
entre impactos ambientais e
circulacdo de doencas. “Seja
na construcao de hidrelétricas,
areas de mineracao, abertura
de estradas, areas de garimpos,
a gente sempre trabalhou para
identificacido e monitoramen-
to desses patogenos. E, hoje,
com as mudancas climaticas,
a gente amplia ainda mais esse
olhar, porque isso modifica o
padrao de algumas doencas”,
explica a diretora.
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Could the next

pandemic

emergeinthe

Amazon?

SURVEILLANCE - While the
Nipah virus raises concerns
across Asia, researchers from
the Evandro Chagas Institute, in
the state of Para, are monitoring
how deforestation and global
warming may transform regional
pathogens into global threats.
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ecently, the emergence of cases

of illness caused by the Nipah vi-

rus in India and Bangladesh has

raised a global alert: could this
disease, which has a fatality rate of up to
75%, trigger a new pandemic worldwide,
similar to COVID-19?

Fortunately, according to the World
Health Organization (WHO), the global
risk potential is low, as the virus typi-
cally circulates locally in Southeast Asia.
The affected countries, in fact, tend to
experience nearly annual outbreaks of
the disease, associated with environ-
mental factors and local cultural prac-
tices, such as the consumption of raw
date palm sap, which may be contam-
inated by regional bat species, natural
vectors of the virus.

Brazil's Ministry of Health has also
issued a statement affirming that, given

/

"y
"TITY

“

the current scenario, there is no indica-
tion of risk to the Brazilian population, al-
though monitoring by health authorities
remains ongoing. But what if the threat
of a new pandemic were to originate
within Brazil itself, particularly in the
Amazon region, which is extraordinarily
biodiverse not only in its fauna and flora,
but also in its microorganisms?

According to Livia Caricio, director
of the Evandro Chagas Institute (IEC),
aresearch institution recognized as a
reference in the study of Amazonian
microorganisms and their pathogenic
potential, that is, their capacity to cause
diseases, this is indeed a possibility,
one that is increasingly associated with
environmental issues such as deforesta-
tion and global warming.

INVESTIGATION

According to the director, who has
a doctorate in the Biology of Infectious
and Parasitic Agents, the investigation
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Ainvestigaciao
emonitoramento de
agentes possivelmente
patogénicos sempre

esteve no cerne de atuacao
dolnstituto Evandro Chagas

Theinvestigation and
monitoring of potentially
pathogenic agents has
always been at the heart
of the work of the Evandro
Chagas Institute

and monitoring of potential-
ly pathogenic agents have al-
ways been at the core of the
institution’s work. “This year,
the institution marks its 90th
anniversary. Over this pe-
riod, researchers have con-
sistently ventured into the
forest to identify pathogens,
whether viruses, bacteria, or
fungi. Our focus has always
been on addressing environ-
mental changes and their im-
pacts,” the researcher states.
At the time of the IEC’s
founding, with the arrival of
public health physician Evan-
dro Chagas in the region,
Brazil was implementing
policies aimed at opening
new frontiers for the ex-
ploitation of the Amazon ter-
ritory, such as the “March to
the West” under Getulio Var-
gas’s administration and the
second rubber boom, which
led to the clearing of new ar-
eas of forest. In this context,
endemic regional diseases
such as malaria often affect-
ed those who had come to
work in the region and were
regarded as obstacles to its
development. Established
to understand the causes of
these illnesses and the re-
sulting deaths, the Institute
subsequently expanded and
consolidated its role.
Following its establish-
ment, IEC researchers have
consistently investigated the
relationship between envi-
ronmental impacts and the
spread of diseases. “Wheth-
er in the construction of
hydroelectric dams, min-
ing areas, road building, or
gold-mining sites, we have
always worked to identify
and monitor these patho-
gens. Today, with climate
change, we have broadened
this perspective even fur-
ther, because it changes the
patterns of certain diseas-
es,” the director explains.
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ivia Caricio esclarece como

as alteracdes no meio am-
biente podem influenciar
0 aumento do adoecimento
da populacdo. “Quando ha a
abertura de novas estradas, grandes
projetos, € necessario que haja um es-
tudo preliminar daquela area, para que
se conheca o que vai ser impactado, se-
jam animais silvestres, vetores como
mosquitos e mesmo uma rica diversi-
dade de patogenos. Aquele projeto vai
causar uma desarmonia naquele espa-
co. Vai haver, por exemplo, deslocamen-
to de vetores que estavam naquela area
para outras areas, e, com isso, eles po-
dem carregar virus, bactérias, fungos.
Pode haver a dispersao de agentes que
poderiam estar contidos naquela area”,
enfatiza a pesquisadora.

Ja em relacdo ao aquecimento glo-
bal, a doutora afirma que causa preo-
cupacao a disseminacao de patdgenos
de transmissao vetorial, como, por
exemplo, o vetor mosquito. “O au-
mento de temperatura gera aumento
da diversidade e da abundancia des-
ses vetores transmissores. E alguns
estudos ja demonstraram que, com
o calor, o proprio virus consegue se
replicar mais no vetor, seja no inverte-
brado, seja no vertebrado, e inclusive
no ser humano. Entao, com mais mos-
quitos infectados, maior a chance de
ele transmitir esses virus para novos
hospedeiros e mais chances de casos
da doenca”, pontua Livia Caricio.

“Por muitas vezes, 0s animais até se
infectam com os patdgenos dos vetores,
mas nao adoecem, convivem de forma,
digamos, harménica. Mas, quando o
homem adentra esse ciclo, como acaba
sendo novo, que ainda nao tinha con-
tato com esse virus, acaba adoecendo e
gerando um problema de satde publi-
ca”, complementa a gestora do IEC.

RISCO REAL

Segundo Livia Caricio, o potencial
paraumanova pandemia, inclusive sur-
gidana Amazonia, é real, ja que a circu-
lacdo de pessoas, no mundo, é intensa.
“Antes, para sair de algumas regioes, era
muito dificil. Hoje, muito rapidamente,
uma pessoa pode sair de Belém e ir pa-
ra a Europa e levar patogenos parala. O
que vai influenciar nesse potencial é a
forma de transmissao”, aponta.

A pesquisadora comenta que o vi-
rus da covid-19 se transformou rapi-
damente em uma pandemia por ser
de transmissao respiratoria, mas que
esse potencial diminui quando de-
pende de um vetor como 0 mosquito.
“Dependendo do tipo de transmissao,
pode ter esse potencial pandémico. Por
exemplo, o virus zika foi introduzido
no Brasil pela transmissao via mos-
quito. Mas acabamos descobrindo a
transmissao vertical, de mae para fi-
lho, e a transmissao sexual. Entao, o
virus acaba gerando uma nova forma
de transmissao e isso amplia a possi-
bilidade de maior niimero de casos”,
alerta. “Podemos dizer que existe o
risco de um patogeno saido da Ama-
zOnia causar isso, e € justamente por
esse motivo que fazemos esse monito-
ramento, para conhecé-los”, completa.

OLIBERAL

WWW.OLIBERALCOM @

CIDADES

“Quandoha a abertura de novas estradas, grandes projetos,

€ necessario que haja um estudo preliminar daquela area, para
que se conheca o0 que vai serimpactado, sejam animais silvestres,
vetores como mosquitos e mesmo uma rica diversidade de
patogenos”, destaca Livia Caricio, diretora do IEC
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“Whennew roads are opened or large projects are
undertaken, a preliminary study of the area is necessary to
understand what will be impacted, whether it be wildlife,
vectors such as mosquitoes, or even arich diversity of
pathogens,” emphasizes Livia Caricio, director of the |EC

Environmental Impacts Shape Public Health

Livia Caricio explains how
environmental changes can con-
tribute to rising rates of illness
among the population. “When
new roads are opened or large-
scale projects are undertaken,
preliminary studies of the ar-
ea are essential to understand
what will be affected, whether
wildlife, vectors such as mos-
quitoes, or even a rich diversity
of pathogens. Such projects dis-
rupt the balance of these envi-
ronments. For example, vectors
that once remained within a
specific area may be displaced
to other regions, potentially car-
rying viruses, bacteria, and fun-
gi. There may also be a spread of
agents that had previously been
contained within that area,” the
researcher emphasizes.

Regarding global warming,
the researcher notes that the
spread of vector-borne patho-

gens, transmitted by organ-
isms such as mosquitoes, is a
growing concern. “Rising tem-
peratures lead to greater di-
versity and abundance among
these transmitting vectors.
Some studies have already
shown that warmer conditions
enable the virus itself to repli-
cate more efficiently within
the vector, whether in inverte-
brates, vertebrates, or even hu-
mans. As a result, with more
infected mosquitoes, the like-
lihood of transmission to new
hosts increases, along with the
risk of additional disease cas-
es,” Livia Caricio points out.
“In many cases, animals be-
come infected with pathogens
transmitted by vectors but do
not fall ill, coexisting in what
could be described as a form
of biological balance. However,
when humans enter this cycle,

as new hosts with no prior ex-
posure to the virus, they may
develop the disease, potential-
ly creating a public health con-
cern,” the IEC director adds.

REALRISK

According to Livia Caricio,
the potential for a new pan-
demic, including one origi-
nating in the Amazon, is real,
given the intense global move-
ment of people. “In the past,
leaving certain regions was far
more difficult. Today, a person
can travel from Belém to Eu-
rope very quickly, potential-
ly carrying pathogens. What
will ultimately influence this
potential is the mode of trans-
mission,” she notes.

The researcher notes that
the COVID-19 virus quickly
became a pandemic due to

its respiratory transmission,
whereas this potential tends to
be lower for diseases that rely
on vectors such as mosquitoes.
“Depending on the mode of
transmission, a pathogen may
have pandemic potential. The
Zika virus, for example, was
introduced in Brazil through
mosquito-borne transmission.
However, we later identified
vertical transmission, from
mother to child, as well as sex-
ual transmission. As the virus
develops additional routes of
transmission, the likelihood
of a higher number of cases
increases,” she warns. “We can
say that there is a risk that a
pathogen emerging from the
Amazon could cause such a
scenario, and that is precisely
why we conduct this monitor-
ing, to better understand these
agents,” she adds.
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s estudos
realizados
pelo Institu-
to Evandro
Chagas come-
cam muito antes das
analises laboratoriais
realizadas na sede do
0rgao, em Ananindeua,
Regido Metropolitana
de Belém. Eles se ini-
ciam dentro da flores-
ta. “Nossas equipes vao
até a floresta e coletam
tanto os vetores quanto
animais silvestres que
podem estar envolvi-
dos na transmissao
desses patdgenos, para
que a gente possa des-
crever todo esse ciclo,
identificar o cenario
de circulacéo, isolar o
microrganismo, conhe-
cer sua sequéncia ge-
noémica. Ao longo dos
anos, conseguimos
obter um acervo ex-
pressivo desses agen-
tes. Isso permite que
a gente detecte muito
rapidamente se estiver
havendo a dispersao
de uma doenca, para
proteger a populacao”,
explica diretora.
Embora o IEC nao
trabalhe especifica-
mente na producao de
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vacinas ou tratamentos
para essas doencas, co-
nhecer previamente os
patogenos é essencial
para dar uma resposta
rapida, como foi o caso
da criacdo da vacina da
covid-19. Além disso,
o Instituto atua em
colaboracao com ou-
tras instituicoes para
a realizacado de estu-
dos clinicos.

No acervo, o IEC ja
conta com cerca de 220
virus descritos, dos
quais 36 causam doen-
cas em humanos. “Des-
ses, 115 sao novos para
a ciéncia, ou seja, nao
foram descritos em ne-
nhum outro lugar, ape-
nas aqui na Amazonia.
E a gente vem estudan-
do essa dispersao para
outras regides, como
¢ o caso da febre Oro-
pouche. O virus foi
isolado inicialmente
pelo Instituto Evandro
Chagas, por ocorrer na
nossa regido, principal-
mente no Para. Hoje,
se expandiu para ou-
tros estados da regiao
Norte, outros paises
que fazem fronteira e
outros estados fora da
Amazonia”, declara.

Aquecimentoe
doenca de Chagas

No més de janeiro,
Ananindeua, na Gran-
de Belém, teve quatro
mortes por doenca de
Chagas, mais do que
o registrado nos ulti-
mos cinco anos. Os ca-
sos foram associados
a transmissao oral, a
partir da ingestao de
agua ou alimentos con-
taminados com agen-
tes infecciosos, possi-
velmente acai contendo
com fezes do barbeiro,
que transmite o parasi-
ta Trypanosoma cruzi,
causador da doenca.

De acordo com um
estudo realizado por
universidades brasi-
leiras, estrangeiras e
pelo proprio Institu-
to Evandro Chagas, o
aquecimento global
pode facilitar a disse-
minacao do barbeiro
e, assim, aumentar os
casos da enfermidade.
A pesquisa fez uma
projecao até 2080 e
indicou uma tendén-
cia de que os barbei-
ros se dispersem pela
Amazonia, ndao s6 em
areas ja conhecidas e
vulneraveis, mas tam-
bém para areas hoje
consideradas seguras
em relacdo a doenca de
Chagas e que podem
se tornar mais vulne-
raveis a transmissao
no futuro. Os dados
apontam que a disper-
Sd0 ocorrera por conta
das mudancas climati-

cas. A previsao permite
antecipar as estratégias
dos sistemas de saude.

ADAPTACAO

“Tanto a OMS quan-
to a Organizacao Pan-
-Americana de Saude
e varios paises assu-
miram 0 compromis-
SO para a eliminacao
de algumas doencas
até 2030, como doenca
de Chagas, malaria e
outras. Mas 2030 esta
na porta e, em vez de
conseguir eliminar,
projetamos o aumento.
Entdo, ja ndo falamos
mais em eliminar, fa-
lamos em reduzir o
numero de casos, por-
que a gente se depara
com as consequeéncias
das alteracdes ambien-
tais”, aponta a diretora
do IEC.

Segundo ela, por
isso mesmo, a 302
Conferéncia das Na-
¢oes Unidas sobre as
Mudancas Climaticas
(COP 30), em Belém,
trouxe nao mais o que
fazer para mitigar, mas
para se adaptar. “O
que se discute é como
0s sistemas de saude
precisam estar organi-
zados, porque a gente
sabe que vai aumentar
o numero de casos, vai
haver o surgimento de
novas doencas. E para
1SS0 que a gente tem se
preparado”, conclui.
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Noacervo, 0 IECja contacom
cerca de 220 virus descritos,
dos quais 36 causam doencas
em humanos

Inits collection, the IEC
already has around 220
described viruses, of which 36
cause diseases in humans.

Studies conducted by
the Evandro Chagas Insti-
tute begin long before the
laboratory analyses car-
ried out at the institution’s
headquarters in Ananin-
deua, part of the Belém
Metropolitan Region. They
start deep within the for-
est. “Our teams travel into
the forest to collect both
vectors and wild animals
that may be involved in
the transmission of these
pathogens, enabling us to
describe the entire cycle,

identify circulation pat-
terns, isolate the microor-
ganism, and determine its
genomic sequence. Over
the years, we have built a
substantial repository of
these agents. This allows
us to detect the spread of a
disease very quickly, help-
ing to protect the popula-
tion,” the director explains.

Although the Evandro
Chagas Institute does not
work directly on the devel-
opment of vaccines or treat-
ments for these diseases,

¥+ From Forest to Laboratory

prior knowledge of these
pathogens is essential for
enabling a rapid response, as
demonstrated during the de-
velopment of the COVID-19
vaccine. Furthermore, the
Institute collaborates with
other organizations in con-
ducting clinical studies.
The Institute’s repository
currently includes approxi-
mately 220 identified virus-
es, 36 of which are known
to cause disease in humans.
“Of these, 115 are new to
science, meaning they have
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not been described any-
where else, only here in
the Amazon. We have been
studying their spread to
other regions, as seen in the
case of Oropouche fever.
The virus was first isolated
by the Evandro Chagas In-
stitute because it occurred
in our region, particularly
in Para. Today, it has ex-
panded to other states in
Brazil’'s Northern Region,
neighboring countries, and
even areas beyond the Am-
azon,” she states.

Global Warming and Chagas Disease

In January, Ananin-
deua, part of the Greater
Belém area, recorded four
deaths from Chagas dis-
ease, more than had been
reported over the previous
five years combined. The
cases were linked to oral
transmission resulting
from the consumption of
water or food contaminat-
ed with infectious agents,
possibly acai containing
triatomine bug feces.
These insects transmit
the parasite Trypanosoma
cruzi, the causative agent
of the disease.

According to a study
conducted by Brazilian
and international univer-

sities in collaboration with
the Evandro Chagas Insti-
tute, global warming may
facilitate the spread of tri-
atomine bugs, potentially
increasing the number of
Chagas disease cases. The
research projected scenar-
ios through 2080 and iden-
tified a trend suggesting
that these insects may ex-
pand across the Amazon,
not only in areas already
known to be vulnerable but
also into regions current-
ly considered safe from
Chagas disease that could
become more suscepti-
ble to transmission in the
future. Climate change is
expected to be the primary
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driver of this spread. Such
projections allow health
systems to anticipate and
better plan their response
strategies.

ADAPTATION

“The World Health Or-
ganization (WHO), the Pan
American Health Organi-
zation (PAHO), and numer-
ous countries committed
to eliminating certain dis-
eases by 2030, including
Chagas disease, malaria,
and others. But with 2030
fast approaching, instead
of achieving elimination,
projections now indicate
anincrease. As aresult, the

focus is no longer on elim-
ination but on reducing
the number of cases, as we
are confronting the conse-
quences of environmental
change,” the IEC director
states. According to her,
this is precisely why the
30th United Nations Cli-
mate Change Conference
(COP30), held in Belém,
has shifted the discussion
from mitigation to adapta-
tion. “The key question is
how health systems must
be structured, given what
we know: case numbers
will rise, and new diseases
will emerge. That is what
we have been preparing
for,” she concludes.
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