


MESSAGE FROM THE SCIENTIFIC COORDINATOR

Os investigadores do GHTM produziram 231 trabalhos cientificos
indexados e coordenaram 44 projectos financiados, conciliando a
investigagao cientifica de qualidade e impacto com a formagéao
avangada. Em 2023 os projetos com financiamento da Unido
Europeia (EU) reforcaram e diversificaram as fontes de
financiamento da investiga¢cdo do GHTM e consolidaram o seu
financiamento estrutural nao dependente de fundos nacionais.
O projeto “CLIMOS: Climate Monitoring and Decision Support
Framework for Sand Fly-borne Diseases Detection and
Mitigation with COST-benefit and Climate-policy Measures”,
composto por 29 parceiros de 16 paises, foi o primeiro projeto do
Horizonte Europa liderado pelo GHTM e um dos primeiros
coordenados por Portugal no programa Horizonte Europa e o
projeto EUCARE: “European cohorts of patients and schools to
advance the response to epidemics’, que vai estudar a
disseminagao e impacto na saude publica das variantes de SARS-
CoV-2 na passagem da COVID-19 a endemia, envolvendo 28
parceiros de 13 paises, estdo em pleno desenvolvimento com
impactos técnico-cientificos evidentes nas suas areas de
implementagao, quer em Portugal quer na UE.

Os projetos Vax-Trust e Vax-Action, este Ultimo aprovado e
iniciado em 2023, visam apoiar os Estados-Membros da UE e a
sociedade na implementagao de intervengdes personalizadas e
baseadas em evidéncia, destinadas a reduzir a hesitagdo em
vacinar.

Igualmente deu-se, em 2023, o arranque do projeto, HEROES
(Health workforce to meet health chaEngeS) que tem como
objectivo melhorar a capacidade de planeamento dos recursos
humanos da salde na Europa, para garantir a acessibilidade, a
sustentabilidade e a resiliéncia dos servigos e sistemas de saude.

Todos estes projetos, liderados ou com tarefas lideradas por
investigadores  do GHTM, tém vindo a contribuir
significativamente para as politicas publicas em saude, quer
nacionais quer europeias. Ainda de referir a atividade no dmbito
dos projectos do “European & Developing Countries Clinical Trials
Partnership” (EDCTP) onde o GHTM ¢é a instituigdo portuguesa
com o maior numero de projetos financiados, em colaboragao
com parceiros de Cabo Verde, GCuiné-Bissau, Angola e
Mocambique. Na sequéncia desta intensa atividade o GHTM e o
IHMT assumiram a coordenagao cientifica da Plataforma Luséfona
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em Investigagdo Clinica e Inovagdo Biomédica (PLICIB),
promovida e financiada pela Agéncia de Investigagao Clinica e
Inovagdo Biomédica (AICIB) para a promogao da investigagao
clinica e biomédica nos Paises Africanos de Lingua Portuguesa
(PALOP) e Comunidade dos Paises de Lingua Portuguesa (CPLP).

De realgar ainda, no ambito da tematica da dispersao global de
agentes infecciosos e mobilidade populacional, a implementagéo
do estudo sobre a prevaléncia de doencas respiratérias em
criancas com 6/7 anos residentes na ilha de Santiago, Cabo
Verde, os estudos sobre a demografia de Plasmodium
falciparum no sudoeste da Africa, com particular incidéncia em
Angola, e o protocolo para analise conjunta de dados sobre
desigualdades sociais e comportamento infantii em 4
continentes: Portugal, Brasil, Noruega, Africa do Sul e Australia.

O GHTM desenvolveu ainda varios estudos laboratoriais
multicéntricos europeus sobre os limites epidemioldgicos da
resisténcia aos antimicrobianos em diversos microrganismos de
interesse clinico, numa perspetiva de uma sé saldde. Entre estes
encontram-se as emergentes infecgdes respiratérias humanas a
Mycobacterium avium e Mycobacterium abscessus ou ainda as
infecgdes da pele e tecidos moles em animais de companhia
por Staphylococcus pseudintermedius, para além da descrigao
da resisténcia aos farmacos e epidemiologia de Staphylococcus
qureus, um importante agente de bacteriémia pediatrica no
Distrito da Manhi¢a, Mocambique. No ambito dos inumeros
projectos em parcerias com os PALOP em VIH destacam-se os
novos dados sobre a diversidade genética e resisténcia
adquirida aos antiretrovirais e resisténcia primaria aos inibidores
da integrase no VIH-1. Caracterizaram-se os virus causadores de
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hepatite em Angola e continuou-se a monitorizar a infec¢do por
rotavirus A depois da introdugao da vacina em Mogambique e
Angola. Na perspetiva da saide ambiental efetuaram-se estudos
do metaviroma em aguas residuais, em vegetais e insectos,
como reservatoérios de infecgdes emergentes. Com impacto no
controlo da infegdo por SARS-CoV-2 nas escolas portuguesas e
europeias na pods-pandemia, sobressaem os estudos associados
ao projecto EUCARE que guiam hoje o controlo e transmissdo do
COVID na europa. Da maior relevancia para a vigilancia
epidemiolégica em Portugal salientam-se os resultados do
projeto de ciéncia cidadd Mosquitoweb através do qual o
mosquito Aedes albopictus foi detetado pela primeira vez em
Lisboa em 2023, desencadeando uma resposta concertada com
as autoridades de saude para o seu controlo e monitorizagao. No
ambito do consorcio CLIMOS demonstrou-se que as alteragdes
climaticas estdo a alterar drasticamente a distribuicdo geografica
dos flebétomos (vetor da leishmaniose), atingindo novas regides
da europa.

O GHTM investiu e apoiou ainda a investigacdo clinica e
epidemiolégica de campo realizada nos trépicos com varias
missdes no terreno realizadas em 2023, nomeadamente com
missdes de campo em populagbes remotas na Amazodnia
Brasileira, em Sdo Tomé, em Mogambique, na Guiné-Bissau, em
Cabo-Verde e em Angola. Destaca-se a conclusdo, com sucesso,
da fase 1 do primeiro ensaio clinico de acoziborol oral para a
tripanossomiase humana africana gambiense em criangas e do
ensaio clinico de fexinidazol oral para a tripanossomiase humana
africana rhodesiense. No terreno e em parceria com instituicdes
brasileiras destaca-se a missdo a Amazodnia em agosto de 2023
para avaliar a prevaléncia e as manifesta¢des clinicas da infecgado
por Mansonella ozzardi em 300 amerindios da etnia Tikuna que
vivem ao longo do rio Solimdes, os estudos sobre as causas e
factores de risco para a morbilidade e mortalidade perinatal e
neonatal em S&o Tomé, e causas e desfechos das doencas febris
agudas no sul de Angola com 500 criangas e adultos recrutados
até Novembro de 2023 nos dois maiores hospitais publicos do
Lubango, provincia da Huila.

Dentro da tematica da resisténcia a farmacos e inseticidas
determinou-se em trés locais de Mocambique a auséncia de
polimorfismos do dominio da hélice Kelch 13 (KI3) de
Plasmodium  falciparum  associados a resisténcia as
artemisininas, e a andlise da expressdo genética diferencial deste
parasita em resposta ao metabolito especifico do hospedeiro 2,3-
DPG, utilizando a plataforma de sequenciagao de nova geragao
do GHTM = MinION - com o efeito na redugdo da multiplicacdo
do parasita. Promoveram-se ainda varios estudos transversais
sobre a prevaléncia de Leishmania spp. em Portugal e na CPLP,
bem como continuou a caraterizar-se as infegdes por sifilis, pelo
HIV e pelo HBV em Benguela, Angola. Foram igualmente
caracterizados novos marcadores de resisténcia aos farmacos em
varios agentes infecciosos, desde novas mutagdes a novos
mecanismos de efluxo. Na perspetiva de Uma Sé Saude foram
ainda estudadas as infe¢des por Bartonella spp que circulam em
gatos vadios de Lisboa e a seroprevaléncia geral para Leishmania
infantum em cdes de Portugal e seu potencial zoondtico.

O desenvolvimento de novos testes de diagndstico molecular
rapido de malaria resistente por amplificagdo isotérmica e
microfluidica no ambito da linha transversal de diagndstico,
prossegue, estando em fase de validagdo com amostras
biolégicas colhidas em dreas endémicas e caraterizadas
previamente.

A nova plataforma de uso comum de sequenciacdo usando
tecnologia Oxford Nanopore entrou em pleno funcionamento
em 2023, para além do inicio da operagdo comercial do VIASEF, o
Insectario de Seguranga de Nivel 3 do GHTM, com varios projetos
aprovados para 2023. Igualmente o Biobanco BIOTROPICAL
continuou a ser uma infraestrutura de referéncia do GHTM e da
NOVA, posicionando-se em 2023 na oferta nacional e
internacional de cole¢des bioldgicas, ao integrar e dinamizar a
rede Microbial Resource Research Infrastructure (MIRRI), a
infraestrutura de investigagdo pan-europeia de gestdo,
preservagdo e valorizagdo de recursos microbianos e
biodiversidade.

Em 2023 reestruturou-se e reforgou-se a infraestrutura de
Bioinformatica - BIOHUB - que centraliza as capacidades de
sequenciagao gendmica (plataforma de sequenciagdo MinlON) e
de bioinformatica (servidor Linux) do GHTM. Esta infraestrutura
suporta a andlise de dados de sequenciagdo do genoma
completo produzidos pela plataforma de sequenciagao MinlON
existente e gere a elevada capacidade computacional existente
do GHTM.

Promoveu-se ainda inUmeras atividades de divulgagdo do
trabalho desenvolvido com 24 GHTM Sessions de disseminagao
global bem como vérias atividades no ambito do dia aberto do
IHMT e do Programa Ciéncia Viva para as Escolas do Ensino
Basico e Secundario.

Parte desta investigagdo baseou-se no reforco da formagao pds-
graduada com a formacgdo de 11 novos doutorados em 2023,
contribuindo para a nossa rede global de ensino e pesquisa em
saude global e medicina tropical. O GHTM tem atualmente a sua
atividade de investigagdo integrada no ambito do novo
Laboratério Associado de Translagdo e Inovagdo para a Saude
Global (REAL), um dos pilares fundamentais do Sistema Nacional
de Ciéncia e Tecnologia. Acolhemos e redinamizamos ainda o
Centro Colaborador da OMS sobre Politicas e Planeamento da
Forca de Trabalho da Saude, que apoia o objetivo estratégico da
OMS de optimizar o impacto da for¢a de trabalho da saude atual
e futura na obtengao de vidas saudaveis, cobertura universal de
salde e seguranga sanitdria global através de investigacdo,
formacédo e aconselhamento estratégico.

2023 representa o fim do quadriénio estratégico e programatico
do GHTM, com uma execugdo esperada acima dos 80% apesar
das limitagdes impostas pela pandemia, encontrando-se agora
preparado para a sua avaliagdo e proposta de renovagao. Nos
dltimos quatro anos, sustentdmos a nossa exceléncia na
produgdo cientifica e nos projetos financiados que permitiram
atingir os objetivos estratégicos propostos através da publica¢do


https://www.youtube.com/watch?v=ENlfloQV-GE
http://viasef.ihmt.unl.pt/
https://www.ihmt.unl.pt/investigacao/biobanco
https://www.ihmt.unl.pt/investigacao/biobanco
http://mosquitoweb.ihmt.unl.pt/

MESSAGE FROM THE SCIENTIFIC COORDINATOR

dos nossos resultados em cerca de 200 artigos referenciados
internacionalmente, por ano, com um impacto médio
ponderado de citagdes para a area cientifica de 59% acima da
média mundial, em média, gragas ao esfor¢o dos nossos 153
membros, dos quais 73 sdo investigadores integrados (59,55
FTEs). Este historial e performance pde em evidéncia o impacto
mundial das publicagdes cientificas do GHTM, bem como o
nosso contributo para todos os ODS, com especial destaque para
0 ODS?3 - Boa Saude e Bem-Estar.

Foram quatro anos de profunda dedica¢do e a resiliéncia de
todos, superando pandemias, incerteza politica e administrativa
por parte das agéncias financiadoras e outras dificuldades, mas
dos estudantes aos professores e investigadores, passando pelas
equipas de apoio técnico-administrativo, recebemos o apoio e o
compromisso que nos permite terminar este ciclo como uma
unidade de investigagao cientifica de exceléncia em saude global
e medicina tropical — obrigado a tod@s.

Miguel Viveiros

In the year 2023, GHTM IHMT (GHTM) stabilized its administrative
and financial management, and maintained its regular
production of knowledge, training and cooperation for
development, reinforcing the health systems of Portugal and the
Portuguese-speaking countries.

GHTM researchers produced 231 indexed scientific papers and
coordinated 44 funded projects, reconciling scientific research of
quality and impact with advanced training. In 2023 the European
Union (EU) financed projects, reinforced and diversified the
sources of financing for GHTM'’s research and consolidated its
structural financing, becoming less dependent on national funds.
The project “CLIMOS: Climate Monitoring and Decision Support
Framework for Sand Fly-borne Diseases Detection and Mitigation
with COST-benefit and Climate-policy Measures”, with 29 partners
from 16 countries, was the first Horizon Europe project led by
GHTM and one of the first coordinated by Portugal in the Horizon
Europe program and the EUCARE project: “European cohorts of
patients and schools to advance the response to epidemics”, to
study the dissemination and impact on public health of the
variants of SARS-CoV-2 in the passage of COVID-19 pandemic to
endemic, with 28 partners from 13 countries, is now in full
development with evident technical-scientific impacts in its areas
of implementation, in Portugal and in the EU.

The Vax-Trust and Vax-Action projects, the latter approved
and initiated in 2023, aim to support the EU Member States in
the implementation of personalized and evidence-based
interventions, in order to reduce vaccine hesitancy.

Likewise, in 2023, the project HEROES (Health workforce to meet
health challenges) initiated its activities, aiming to improve the
planning capacity of human resources for health in Europe, to
guarantee the accessibility, sustainability and resilience of health
services and systems.

All these projects, either led or with tasks led by GHTM
researchers, intended to contribute significantly to public policies
in health, in national and European countries. In addition, GHTM
is the Portuguese institution with the largest number of funded
projects in the “European & Developing Countries Clinical Trials
Partnership” (EDCTP), in collaboration with partners from Cape
Verde, Guiné-Bissau, Angola and Mocambique. Consequentely,
GHTM and IHMT became the scientific coordinator of the
Lusophone Platform for Clinical Research and Biomedical
Innovation (PLICIB), promoted and financed by the Agéncia de
Investigagdo Clinica e Inovagéo Biomédica (AICIB), for the
promotion of clinical and biomedical research in African
Portuguese Speaking Countries (PALOP) and Community of
Portuguese-speaking Countries (CPLP).

Furthermore, in the scope of GHTM's cross cutting issue of global
dispersion of infectious agents and population mobility, it's
important to highlight the study on the prevalence of respiratory
diseases in children with 6/7 years residing on the island of
Santiago, Cape Verde, the studies on the demography of
Plasmodium falciparum in southwestern Africa, with particular
incidence in Angola and the protocol for joint analysis of data on
social inequalities and child behavior in 4 continents: Portugal,
Brazil, Norway, South Africa and Australia.

GHTM also participated in several European multicenter
laboratory studies on the epidemiological cut-offs for resistance
of several antimicrobials against various microorganisms of
clinical interest, in a one-health perspective, such as the emerging
human respiratory infections with Mycobacterium avium and
Mycobacterium abscessus or the skin and soft-tissues infections
in company animals by Staphylococcus pseudintermedius, as
well as the description of drug resistance profiles and
epidemiology of Staphylococcus aureus, an important agent of
pediatric bacteremia in Manhi¢a District, Mocambique. In the
scope of the innumerous projects in partnerships with PALOP
countries on HIV, we highlight new data on genetic diversity and
acquired resistance to antiretrovirals and primary resistance to
HIV-1 integrase inhibitors. The hepatitis-causing viruses
circulating in Angola were characterized and GHTM continued to
monitor the rotavirus infection after the introduction of the
vaccine in Mogambique and Angola in 2023. In the environmental
health perspective, metaviroma studies were carried out in waste
waters, plants and insects, as reservoirs of emerging infections.
With impact on SARS-CoV-2 infection control in Portuguese and
European schools in the post-pandemic period, the studies
associated with the EUCARE project became guidelines for the
control and transmission of COVID in Europe. Of greater
relevance to public health surveillance in Portugal are the results
of the Mosquitoweb citizen science project through which the
Aedes albopictus mosquito was detected for the first time in
Lisbon in 2023, triggering a concerted response with health
authorities to control it. Coming from the CLIMOS consortium, it
was demonstrated that climatic alterations are drastically
altering the geographical distribution of sandflies (vector of
leishmaniasis), affecting new regions of Europe.
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GHTM invested and supported clinical and epidemiological field
research, carried out in the tropics with several field missions in
2023, notably with field missions to remote populations in the
Brazilian Amazon, in SGo Tomé, in Mogcambique, in Guiné-Bissau,
in Cape-Verde and in Angola. The conclusion, with success, of the
phase 1 of the first clinical trial of oral acoziborole for human
African trypanosomiasis gambiense in children and the clinical
trial of oral fexinidazole for human African trypanosomiase
rhodesiense were major outcomes in 2023. In the field and in
partnership with Brazilian institutions, stands out in August 2023
the mission in Amazonia to validate the prevalence and clinical
manifestations of infection by Mansonella ozzardi in 300
Amerindians of the Tikuna ethnic group, who live along the
Solimoes River and the studies on the causes and risk factors for
perinatal and neonatal morbidity and mortality in SGo Tomé, as
well as the causes and defects of acute febrile illness in southern
Angola with 500 children and adults recruited by November 2023,
in the two largest public hospitals in Lubango, Huila province.

Within the topic of resistance to antimicrobials and insecticides,
the absence of polymorphisms in the domain of the Kelch 13 (K13)
helix of Plasmodium falciparum associated with resistance to
artemisinins determined in three localities of Mogambique and
the conclusion that the differential genetic expression of this
parasite in response to the host metabolite 2,3-DPG, using the
new generation sequencing platform of GHTM — MinION - as an
effect in reducing the offspring of parasites, are results of utmost
importance. Several cross-sectional studies on the prevalence of
Leishmania spp. were carried in Portugal in CPLP, as well as the
characterization of syphilis, HIV and HBV infections in Benguelaq,
Angola. Likewise, new drug resistance markers have been
characterized in various infectious agents, from new mutations to
new efflux mechanisms. In the One Health perspective, infections
by Bartonella spp., that circulate in wild cats in Lisbon, are also
being studied and the general seroprevalence for Leishmania
infantum in Portugal and its zoonotic potential was assessed.

The development of new rapid molecular diagnostic tests for
resistant malaria by isothermal and microfluidic amplification
within the scope of the transversal diagnostic line continues, and
it is currently being validated with biological samples collected in
endemic areas and previously characterized.

The new common-use sequencing platform using Oxford
Nanopore technology became fully operational in 2023, as well as
the commercial operation of VIASEF, the Level 3 Safety Insect of
GHTM, with several projects approved. Likewise, the
BIOTROPICAL Biobank continued to be a GHTM and NOVA
reference infrastructure in the national and international offer of
biological collections, being part of the Microbial Resource
Research Infrastructure (MIRRI) network, a pan-European
management research infrastructure, preservation and
valorization of microbial resources and biodiversity.

In 2023 the Bioinformatics Infrastructure - BIOHUB - was
restructured and refurbished and centralizes the genomic
sequencing (MinlON sequencing platform) and bioinformatics
(Linux server) capacities of GHTM. This infrastructure supports the
analysis of whole genome sequencing data produced by the
existing MinlON sequencing platform and manages the existing
high computational capacity of GHTM.

Numerous dissemination activities were promoted in the work
carried out with nearly 30 GHTM Sessions of global dissemination
as well as various activities in the IHMT open day and the “Ciéncia
Viva” Program for High Schools.

Part of this research was reinforced by post-graduate training
with 11 new PhD holders in 2023, contributing to our global
network of education and research in global health and tropical
medicine. GHTM is currently integrated in the new Associate
Laboratory in Translation and Innovation towards Global Health
(REAL), one of the fundamental pillars of the National System of
Science and Technology. Of major importance for GHTM research
impact and strategy was the strengthening and restructure of
the WHO Collaborating Center on Health Work Force Policies and
Planning, which supports the WHO strategic objective of
optimizing the impact of current and future health work forces in
obtaining better health, universal health coverage and global
health security through research, training and strategic advice.

2023 represents the end of the strategic and programmatic
quadrennia of GHTM, with an expected execution above 80%.
Despite the limitations imposed by the pandemic GHTM is now
prepared for its evaluation and renewal proposal to the national
funding agency. Over the last four years, we have strengthened
our excellence in scientific production and funded projects, which
allowed us to achieve our strategic objectives by publishing our
results in nearly 200 internationally referenced articles, per year,
with a weighted average impact of citations 59% above the world
average, in average, thanks to the effort of our 153 members, of
which 73 are integrated researchers (59.55 FTEs). This track record
and performance is the best proof of the global impact of GHTM's
scientific work, leveraged by our contribution to all the SDGs, with
special emphasis on SDG3 - Health and Wellbeing.

With four years of profound dedication and resilience from all our
researchers, overcoming pandemics, political and administrative
uncertainty from national funding agencies and several other
difficulties, leveraged by our students, professors and researchers,
with a strong support and commitment from our technical-
administrative support teams, we finish this cycle as a Scientific
Research Unit of excellence in global health and tropical
medicine - “obrigado a tod@s".

Miguel Viveiros
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RESEARCH GROUPS

Cuidados de saude individuais
Individual Health Care

Coordenador | Coordinator: Marcelo U. Ferreira

O Grupo de investigagao Cuidados Individuais de Saude (IHC, da sigla
em inglés), criado em 2018, realiza investigagdo translacional e de
implementagdo sobre as doencas tropicais, a medicina de viagem e a
salde dos migrantes para aprimorar (1) o diagndstico, o tratamento, a
prevengdo e o controlo da maldria e outras doengas febris nos
trépicos, (2) os cuidados de saude infantil e reprodutiva de popula¢des
vulneraveis, incluindo os migrantes e populagdes de paises de baixo e
meédio rendimento e (3) a prevengao de doengas associadas as
viagens. O IHC coordena o Curso de Medicina das Viagens e o
Mestrado em Saude Tropical e participa em outros cursos de
mestrado e doutoramento do IHMT.

Nos dltimos dois anos, o IHC concentrou-se na investigagao clinica e
epidemiolégica de campo nos Trépicos. As atividades incluem
projetos de investigagdo em curso em Angola, Brasil, Cabo Verde,
Mogambique e Sdo Tomé e Principe. Destacamos algumas atividades
de investigagdo lideradas por membros da IHC em 2023.

Destaques nas atividades

e A fase 1 do primeiro ensaio clinico de acoziborol oral para a
tripanossomiase humana africana gambiense em criangas foi
concluida em julho de 2023, com 9 pacientes tratados com sucesso.

¢ Um ensaio clinico de fexinidazol oral para a tripanossomiase
humana africana rhodesiense foi concluido em 2023, com 45
pacientes tratados sem efeitos adversos graves e somente uma
recaida.

e Um estudo das causas e fatores de risco para a morbilidade e
mortalidade perinatal e neonatal em Sdo Tomé e Principe mostrou
que a gravidez gemelar, a rutura precoce de membranas e a
presenca de mecdnio no liquido amnidtico estdo associadas ao
risco de desfechos adversos no parto.

e As causas e desfechos das doengas febris agudas no sul de Angola séo
o tema de estudo financiado pelo GHTM com 500 criangas e adultos
recrutados até Novembro de 2023 nos dois maiores hospitais publicos
do Lubango, provincia da Huila (Figuras 1-3).

Fig 1-3. Colheita e processamento de amostras sanguineas e exame fisico no
Hospital Geral do Lubango, como parte de um estudo para investigar as causas e
desfechos de doengas febris agudas no sul de Angola, Setembro-Novembro de
2023. | Health Care in the village of queimados, Azul River, Acre, BrazilBlood
sample collection and processing and physical examination in the Lubango
General Hospital, as part of a study to investigate causes and outcomes of acute
febrile illnesses in southern Angola, September-November 2023.

e Uma missdo a Amazodnia brasileira foi realizada em agosto de 2023
para avaliar a prevaléncia e as manifestagdes clinicas da infegdo por
Mansonella ozzardi em 300 amerindios da etnia Tikuna que vivem ao
longo do rio Solimdes (Figura 4).

Fig 4. Equipa de campo durante a missdo para investigar a mansonelose em
comunidades da etnia Tikuna situadas ao longo do Rio Solimdes, Amazonas,
Brazil, Agosto de 2023 | Field team in the mission to study mansonellosis in
Tikuna communities situated along Solimées river, Amazonas, Brazil, August
2023

o Realizou-se em Outubro-Dezembro de 2023 a primeira edi¢do do
Curso Avangado de Investigagdo Clinica dirigido a investigadores dos
Paises Afficanos de Lingua Oficial Portuguesa e financiado pela
Fundagdo Calouste Gulbenkian.
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The Individual Health Care (IHC) Research Group, created in 2018,
promotes translational and implementation research on tropical
diseases, travel medicine, and migrant health to improve (1) the
diagnosis, treatment, prevention, and control of malaria and other
febrile diseases in the tropics, (2) the child and reproductive health
care of vulnerable populations, including migrants and residents in
low- and middle-income countries, and (3) the prevention of travel-
associated health conditions. The IHC group coordinates the Travel
Medicine Course, and the Tropical Health Master course and
participates in other Master and PhD courses at IHMT.

Over the past two years, IHC has focused on field-based clinical and
epidemiological research in the Tropics. Activities include ongoing
research projects in Angola, Brazil, Cape Verde, Mozambique, and
Sdo Tomé and Principe. We highlight some of these research
activities led by IHC members in 2023,

IHC Highlights

e The phase 1 of the first clinical trial of single-dose oral acoziborole
for gambiense human African trypanosomiasis in children was
completed in July 2023, with 9 patients successfully treated.

o A clinical trial of oral fexinidazole for rhodesiense human African
trypanosomiasis was completed in 2023, with 45 patients treated
with no severe adverse effects. Only one patient relapsed.

e An analysis of the causes and risk factors for perinatal and
neonatal morbidity and mortality in SGo Tome and Principe
showed that twin pregnancy, prolonged rupture of membranes,
and presence of meconium in the amniotic fluid were associated
with an increased risk of adverse birth outcomes.

e The causes and outcomes of acute febrile illnesses in southern
Angola were the focus of a study with 500 children and adults
enrolled until November 2023 in the two largest public hospitals in
Lubango City, Huila Province (Figures 1-3).

o A field mission to the Brazilian Amazon was carried out in August
2023 to assess the prevalence and clinical manifestations of
Mansonella ozzardi infection in 300 Tikuna Amerindians living
along the Solimdes river (Figures 4-5).

e The first edition of the Advanced Course on Clinical Investigation,
targeted at researchers from Portuguese-speaking African
Countries and supported by Calouste Gulbenkian Foundation,
took place in October-December 2023.
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RESEARCH GROUPS

Saude das populagdes, Politicas e Servigos
Coordenador | Coordinator: Maria do Rosario Oliveira Martins

A investigacdo do grupo PPS em 2023 foi enquadrada em 3 linhas
transversais. Dispersdo global de organismos patogénicos e
mobilidade das populagdes, através da implementagdo do estudo
sobre prevaléncia de sintomas de asma e outras doengas alérgicas
em 1045 criangas de 6/7 anos residentes na Ilha de Santigo, Cabo-
Verde; Parcerias para a equidade na investigagdo, com a
concretizagdo do projeto de mestrado em epidemiologia de campo
com a parceria com Mogcambique, Cabo-Verde, Angola, Guiné-Bissau
e a Dinamarca; Informagdo em Saude Publica, com a lideranga do
Consoércio de um projeto financiado pela Unido Europeia.

Resultados

Em 2023, o grupo PPS publicou 59 artigos, iniciou dois novos projetos
financiados pela Unido Europeia e estabeleceu uma Parceria para
analisar dados integrados de coortes de criangas em 4 continentes.
Destacamos os seguintes resultados:

e Arranque do projeto HEROS (HEalth woRkfOrce to meet health
challEngeS) cujo objetivo é melhorar a capacidade de
planeamento dos recursos humanos no sector da saude na
Europa, a fim de garantir a acessibilidade, a sustentabilidade e a
resiliéncia dos servigos e sistemas de saude.

¢ Inicio das atividades do projeto VAX-ACTION que tem por objetivo
apoiar os Estados-Membros da UE e as partes interessadas na
implementagdo de uma combinacéo de intervengdes adaptadas
e baseadas em evidéncia, destinadas a diminuir a hesitagdo
vacinal.

e Estabelecimento do Protocolo de meta andlise de dados
individuais de coortes focado em desigualdades sociais e
comportamento de criangas em 5 continentes: Portugal, Brasil,
Noruega, Africa do Sul e Australia.

o Participagao no 11° féorum da EDCTP com 4 apresentagoes.

GOOD HEALTH 10 REDUCED 17 PARTNERSHIPS
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The PPS group's research in 2023 was centred on 3 cross-cutting issues:
Global Pathogen Dispersion and Population Mobility, through the
implementation of the study on the prevalence of asthma and other
allergic diseases in 1, 045 children aged 6/7 living on the island of Santigo,
Cape Verde; Fair Research Partnerships, with the implementation of the
master's degree in field epidemiology in partnership with Mozambique,
Cape Verde, Angola, Guinea-Bissau and Denmark Public Health
Informattion, with the leadership of the Consortium VAX-ACTION, a project
funded by the European Union.

Main results

In 2023, the PPS group published 59 articles, started two new projects
funded by the European Union and established a Partnership to analyse
integrated data from cohorts of children on 5 continents. We highlight the
following results:

o Kick-off meeting of the HEROES Joint Action (HEalth woRkfOrce to
meet health challEngeS) which aims to improve the planning
capacity of health human resources in Europe, to ensure accessibility,
sustainability and the resilience of health services and systems.

e Launch ofthe VAX-ACTION project to support EU Member States and
relevant stakeholders in implementing a combination of tailored,
evidence-based interventions to reduce vaccine hesitancy.

o Establishment of a protocol for the meta-analysis of a pooled data
analysis on social inequalities and child behavior across 5 continents:
Portugal, Brazil, Norway, South Africa, and Australia.

e Participation in the Tith EDCTP Forum with 4 presentations in
collaboration with partners from Cabo-Verde, Guiné-Bissau, Angola,
and Mozambique.
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TB, VIH e Doengas e Organismos Patogénicos Oportunistas

TB, HIV and Opportunistic Diseases and Pathogens

Coordenador | Coordinator: Isabel Couto

O objetivo principal do Grupo THOP € a analise da epidemiologia
molecular, mecanismos de resisténcia e desenvolvimento de
novos farmacos e métodos de diagndstico para a tuberculose, VIH
e doengas oportunistas, num contexto de Saude Global. Em 2023
prosseguimos o nosso trabalho de andlise de resisténcia a
antibacterianos e antirretrovirais bem como de caracterizagdo
molecular das principais linhagens de agentes patogénicos
oportunistas, emergentes e reemergentes.

Alargdmos os nossos esforcos para estabelecer valores de
breakpoint para testes de suscetibilidade aos antimicobacterianos,
focando agora nas micobactérias ndo-tuberculosas.

Continuamos também as linhas de investigagdo recentemente
estabelecidas sobre o reposicionamento de farmacos para
infecgdes multirresistentes, andlise do metaviroma de &aguas
residuais e estudo de variantes de SARS-CoV-2 melhor resposta a
epidemias.

Outras areas de pesquisa incluem a resisténcia aos anti-retrovirais
e a epidemiologia molecular de diversos agentes patogénicos
oportunistas.

1 NO GOOD HEALTH QUALITY CLEAN WATER 13 CLIMATE
POVERTY AND WELL'BEING EDUCATION AND SANITATION ACTION

Destaques de 2023 do THOP nos “Crosscutting Issues”
(CCls)do GHTM:

CCIDRM

e Determinagdao de valores de (T)ECOFFs de varios agentes
antimicrobianos para o complexo Mycobacterium avium e
Mycobacterium abscessus

o Descricdo da resisténcia aos farmacos e principais linhagens
genéticas de Staphylococcus aureus agente de bacteremia
pediatrica no Distrito da Manhica, Mogambique, ao longo de duas
décadas

o Diversidade genética e resisténcia antimicrobiana de
Staphylococcus pseudintermedius associado a infecgdes de pele e
tecidos moles em animais de companhia

e Reposicionamento de farmacos com potencial contra Neisseria
gonorrhoeae e Staphylococcus aureus

o Caracterizagdo da resisténcia a antirretrovirais
o Estudos de pesquisa sorolégica SARS-CoV-2

e Epidemiologia molecular de VHB em Angola: resisténcia aos
farmacos e mutantes de escape imunitario (¢/ HIC)

o Diversidade genética e resisténcia primaria aos inibidores da
integrase no VIH-1em Angola (¢/ HIC)

CClse DGPMP

e Consolidagdo de Galleria mellonella como modelo in vivo para
estudos de viruléncia e de novos farmacos

¢ Anadlise do metaviroma em aguas residuais

o Variabilidade genética de protozoarios intestinais em vegetais e
frutas em Mogambique

e Atividade microbicida de macréfagos expostos a espiroquetas
patogénicas (¢/ VBD)

o Deteccdo e diferenciagdo de espécies patogénicas de Leptospira

(c\VBD)
« Diagndstico de doencas sexualmente transmissiveis (¢/ IHC)

o Epidemiologia molecular da infecgao por rotavirus A antes e depois
da introdugao da vacina em Mogambique

e Projeto EUCARE: estudos sobre a infecdo por SARS-CoV-2 e as
escolas
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GRUPOS DE INVESTIGAGAO - THOP
RESEARCH GROUPS

The main aim of the THOP Research Group is the analysis of the
molecular epidemiology, drug-resistance mechanisms and the
development of new drugs and diagnostic methods for tuberculosis,
HIV and opportunistic diseases, in a Global Health context.

In 2023 we continued our work on the analysis of resistance to
antibacterials and antiretrovirals as well as the molecular
characterization of the main lineages of opportunistic, emerging and
reemerging pathogens. We enlarged our studies and efforts on
establishing antimicrobial susceptibility testing breakpoints for
mycobacteria, now focusing on non-tuberculous mycobacteria. We
also continued the recently established research on drug
repositioning for multidrug resistant infections, metavirome analysis
of wastewaters and study of SARS-CoV-2 variants to advance
response to epidemics. Other areas of work include resistance to
antiretrovirals and the molecular epidemiology of several
opportunistic pathogens.

THOP’s 2023 highlights within GHTM main cross-
cutting issues (CCls):

CCIDDR

e Determination of (T)ECOFFs values for several antimicrobials
against the Mycobacterium avium complex and Mycobacterium
abscessus

e Description of the antimicrobial resistance and main genetic
lineages of Staphylococcus aureus causing pediatric bacteraemia
in the Manhica District, Mozambique, over two decades

e Genetic diversity and antimicrobial resistance of Staphylococcus
pseudintermedius associated with skin and soft-tissue infections in
companion animals

e Exploring drug repurposing for Neisseria gonorrhoeae and
Staphylococcus aureus

o Characterization of resistance to antiretrovirals

o SARS CoVv2 serological survey analysis

o Molecular epidemiology of HBV in Angola: drug resistance and
immune escape mutants (w/HIC)

e Genetic diversity and primary resistance to integrase inhibitors in
HIV-Tin Angola (w/HIC)

CCCls D and GPDPM

e Consolidation of Galleria mellonella as an in vivo model for
virulence and drug discovery studies

o Metavirome analysis of wastewaters

e Genetic variability of intestinal protozoa in raw vegetables and
fruits in Mozambique

e Microbicidal activity of macrophages exposed to pathogenic
spirochetes (w/VBD)

o Detection and differentiation of pathogenic species of Leptospira
(wA/BD)

o Diagnosis of sexually transmitted diseases (w/IHC)

e Molecular epidemiology of rotavirus A infection before and after
vaccine introduction in Mozambique

o EUCARE project: studies on the relationship between schools and
SARS-CoV-2 infection
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Doencgas e Organismos Patogénicos Transmitidos por Vetores

Coordenador | Coordinator: Ana Paula Arez

O objetivo geral do grupo VBD é desenvolver métodos inovadores de
vigilancia e controlo de doencas transmitidas por vetores, reforcando a
capacidade local e global. O grupo VBD estuda quer os agentes
patogénicos, quer os seus hospedeiros (vetores ou reservatdrios) de
varias doengas parasitarias, virais e bacterianas, bem como a influéncia
dos fatores ambientais na sua transmissao, privilegiando uma
abordagem de Uma S6 Saude.

As principais areas de atividade incluem estudos moleculares,
genéticos e eco epidemioldgicos, mecanismos de resisténcia a
farmacos e inseticidas, transmissdo e interagdes vetor/hospedeiro-
organismo  patogénico, microbioma hospedeiro- organismo
patogénico, bioecologia e controlo de vetores e desenvolvimento de
métodos inovadores de diagndstico e vigilancia/controlo.

Em 2023, o grupo VBD publicou 50 artigos cientificos, dos quais
destacamos os resultados de dois temas transversais (CCls):

Dispersao global de agentes patogénicos e mobilidade populacional
(GPPM)

e Através do projeto de ciéncia cidadd Mosquitoweb, o mosquito
Aedes albobictus foi detetado em Lisboa pela primeira vez (Sousa
et al. 2° Simpdsio Egas Moniz One Health, Nov2023)

e O consorcio CLIMOS demonstrou que as alteragdes climaticas
estdo a alterar drasticamente a distribuicdo geografica dos
flebotomos (vetor da leishmaniose), atingindo novas regides da
Europa

Descoberta e resisténcia a medicamentos e inseticidas (DDR)

o Um estudo em trés locais de Mogambique reportou a auséncia de
polimorfismos do dominio da hélice Kelch 13 (K13) de Plasmodium
falciparumn  associados a  resisténcia as  artemisininas
(doi10.M186/512936-023-04589-0)

e A composicao fitoquimica e a atividade antioxidante de extratos
de Vernonia britteniana Hiern. (Asteraceae), uma planta medicinal
utiizada na medicina tradicional angolana contra a
esquistossomose, revelou a presenca de derivados de acidos
fendlicos e saponinas esteroidais (doi: 10.3390/plants12091788)

o A andlise da expressdo genética diferencial do parasita da malaria
em resposta ao metabolito especifico do hospedeiro 2,3-DPG,
revelou uma subexpressdo dos genes associados ao controlo do
ciclo celular. Estes foram os primeiros dados publicados utilizando
o dispositivo de sequenciagdo do GHTM, MinlON, e podem estar
relacionados com o efeito da reducdo da descendéncia do
parasita (doi10.3390/ijms242316869)

1 NO GOOD HEALTH QUALITY
POVERTY AND WELL-BEING EDUCATION

CLEAN WATER 13 CLIMATE
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GRUPOS DE INVESTIGAGAO - VBD
RESEARCH GROUPS

The overarching aim of VBD group is to develop innovative
methods for surveillance and control of vector-borne diseases
and reinforce local and global capacity. The Research Group
(RG) studies both pathogens and hosts (vectors or reservoirs)
from several parasitic, viral, and bacterial diseases, as well the
influence of environmental factors on their transmission,
privileging a One Health approach. Main areas of activity
include molecular, genetic, and eco-epidemiological studies,
mechanisms of drug and insecticide resistance, transmission
and  vector/host-pathogen  interactions,  host-pathogen
microbiome, vector bioecology and control, and development
of diagnostic and surveillance/control innovative methods.

In 2023, VBD group published 50 scientific papers, from which
we highlight results two Cross Cutting Issues:

Global Pathogen dispersion and Population mobility (GPPM)

e Through the citizen science project Mosquitoweb, Aedes
albobictus was detected in Lisbon for the first time (Sousa
et al. 2nd Egas Moniz One Health Symposium, Nov2023)

e CLIMOS consortium has shown that the climate change is
dramatically altering the geographical landscape of sand
flies (vector of leishmaniasis) reaching into new regions of
Europe

Drug Discovery and Drug Resistance (DDR)

e Astudy in three sites in Mozambique reported the absence
of Plasmodium falciparum Kelch 13 (K13) propeller domain
polymorphisms associated with resistance to artemisinins
(doi:10.1186/512936-023-04589-0)

e The phytochemical composition and antioxidant activity of
extracts of Vernonia britteniana Hiern. (Asteraceae), a
medicinal plant used in traditional Angolan medicine
against schistosomiasis, revealed the presence of phenolic
acid  derivatives  and  steroidal  saponins (doi:
10.3390/plants12091788)

« Differential gene expression analysis of malaria parasite in
response to the host-specific metabolite 2,3-DPG, revealed
downregulation of genes associated with cell cycle control.
These were the first published data using the GHTM
sequencing device MinION, and may be related with the
effect of reducing the parasite’s progeny
(doi:10.3390/ijms242316869)
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ONGOING PROJECTS

Title

Towards an arsenic-free oral treatment for human African trypanosomiasis

due to Tb rhodesiense as a tool for disease elimination
Vaccine for Prevention and Treatment of Trypanosoma Cruzi Infection

Transformar o potencial dos exossomas de tripanossomatideos (TEx) em
novas oportunidades | Achieving new frontiers through trypanosomatid
exosomes (TEX)

Transformag&o Digital e Automagao de Processos | Digital Transformation and
Processes Automation

Using BCG vaccine to enhace non-specific protection of health care workers
during the COVID-19 pandemic. A multi-center randomised controlled trial

IANDA GUINE SAUDE - Reforco de Saude da Guiné-Bissau

Avaliacdo da eficacia do repelente ambiental 3-(N-Acetyl-N-Butyl)
Aminopropionic Acid Ethyl Ester (IR3535®), como ferramenta para o controlo
da malaria

Toxinas de serpentes da AMAZdnia: INvestiGagao na valorizagao de
biorrecursos | AMAZonian snake toxins: CreatING value from bioresources

Towards a pediatric indication for children between 1 and 14 years of age for
a safe, effective, all-oral single-dose treatment formulation of acoziborole for
first and second stage gambiense human African trypanosomiasis (g-HAT)

Novas solugdes de repeléncia de mosquitos com aplicacdo ao controlo da
Malaria

Iniciativa para o reforgo dos servigos sanitarios de primeiro e segundo nivel em
Angola | Iniciativa para o refor¢o dos servigos sanitarios de primeiro e segundo
nivel em Angola

Explorar as oportunidades da medicina imunitaria de precisdo no controlo das
tripanossomoses caninas | Immune precision medicine as a new opportunity
to control canine trypanosomatid diseases

Determinantes e necessidades de salde das criangas migrantes num
contexto de pandemia: Um estudo longitudinal para a Regido de Lisboa e Vale
do Tejo | Health determinants and needs of children on the move in a
pandemic context: A longitudinal study for Lisbon and Tagus Valley Region

Master in Field Epidemiology Training for Portuguese speaking West African
Countries
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ONGOING PROJECTS

Title

West African Network for TB, AIDS, and Malaria

Addressing vaccine hesitancy in Europe

Laboratério Associado Translagdo e Inovagado para a Saude Global | Translation and
Innovation for Global Health Associated Laboratory

European Cohorts of Patients and Schools to Advance Response to Epidemics

A bioinformatics framework to understand the dissemination of viral EIDs in
Angola

Establishnment of Population-Based Cancer Registry in Huila Province, Angola

Establishment of Population-Based Cancer Registry in Cape-Verde

Efeitos ndo especificos da vacina BCG em criangas com menos de 5 anos de
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VIASEF - IN VIVO ARTHROPOD
SECURITY FACILITY

A VIASEF é uma infraestrutura de biosseguranga avangada com
laboratdrios (BSL3) e insectdrios (ACL3) que permitem a manipulagdo e
infe¢cao de artrépodes com agentes patogénicos causadores de doenga
em humanos. Projetada para promover a exceléncia cientifica e
impulsionar a inovagdo tecnolégica, oferece a comunidade académica e
empresarial a oportunidade de realizar estudos in vivo com artrépodes
nativos, invasores, exdticos ou transgénicos, assim como com oS
patégenos que estes transmitem. Em 2023, a VIASEF implementou
infecdes experimentais com diversos arbovirus tais como o virus da
dengue, virus do Nilo Ocidental e O'nyong-nyong, realizou estudos sobre a
microbiota de vetores e a sua importancia na competéncia vetora destes
e desenvolveu estirpes de vetores com e sem endossimbiontes, em linha
com as novas metodologias de controlo vetorial. Prosseguiu os seus
trabalhos de parceria com as PMEs testando novos inseticidas/ larvicidas e
manteve o seu apoio a formagdo avancada através do desenvolvimento
de projetos de mestrado e doutoramento.

VIASEF is an advanced biosafety infrastructure featuring laboratories
(BSL3) and insectaries (ACL3) that facilitate the handling and infection of
arthropods with pathogenic agents that cause human diseases.
Designed to foster scientific excellence and drive technological
innovation, it offers the academic and business communities the
opportunity to conduct in vivo studies with native, invasive, exotic, or
transgenic arthropods, as well as the pathogens they transmit. In 2023,
VIASEF conducted experimental infections with various arboviruses, such
as dengue, West Nile virus, and O'nyong-nyong, and carried out studies
on vector microbiota and its significance in vector competence.
Additionally, VIASEF developed vector strains with and without
endosymbionts, aligning with new vector control methodologies. The
facility continued its collaborative efforts with SMEs by testing new
insecticides/larvicides and sustained its support for advanced training
through the development of master's and doctoral projects.

B

I

VIASE

Assista ao video de
langamento do
VIASEF

Watch the VIASEF
launch video

INFEGOES EXPERIMENTAIS E CRIAGAO DE
VETORES | EXPERIMENTAL INFECTIONS
AND REARING OF DISEASE VECTOR

Modelos experimentais aplicados as doengas tropicais sdo utilizados e
desenvolvidos rotineiramente no GHTM e IHMT. A abordagem 3R
(Substituir, Reduzir, Refinar) é adotada pela instituicdo e aplicada a nossa
experimentagdo animal. Neste contexto produzimos duas espécies vetores
de malaria: Anopheles stephensi SDAS00, e Anopheles gambiae, Ndokayo
(MRA-1278). Os primeiros sdo inteiramente criados sem sangue animal,
utilizando apenas a dieta artificial BLOODIess, desenvolvida por nds
(patente:  PCT/IB2019/052967 / WO/2019/198013 / US20210030025 /
EP3802584). Em 2023 produzimos 145K mosquito no insetario BLOODIess
e14K A gambiae. Infegdes experimentais com parasitas de maldria murina,
nomeadamente Plasmodium berghei e Plasmodium chabaudi sdo
efetuadas regularmente. A infraestrutura esta capacitada para realizar o
ciclo completo do parasita nos dois hospedeiros. S&o ainda mantidas outras
espécies de mosquitos, carragas e moluscos hospedeiros intermedidrios.
Estes modelos foram utilizados para testar novos produtos para o controlo
de vetores e blogueio de transmissao (farmacos/ inseticidas/ repelentes), no
ambito de projetos de colaboragdo interna e externa nacionais e
internacionais e com a academia e a indUstria.

Experimental models applied to tropical diseases are routinely used and
developed at GHTM/IHMT. The 3Rs approach (Replace, Reduce, Refine) is
adopted by the institution and applied to our animal experiments. In this
context two malaria vector species are reared: a) Anopheles stephensi
SDA500 using only BLOODIess, an artificial diet without blood developed by
us (Patente: PCT/IB2019/052967 / WO/2019/198013 / US20210030025 /
EP3802584); and b) Anopheles gambiae, Ndokayo strain (MRA-1278). About
145K mosquiitoes were produced on the BLOODIess insectary and circa 14K
mosquitoes on the Anopheles gambiae insectary. Experimental infections
with murine malaria parasites, namely Plasmodium berghei and
Plasmodium chabaud), are carried out on a regular basis. The
infrastructure can perform the complete cycle of the parasite in the two
hosts. Other species of mosquitoes, ticks and intermediate-host molluscs
are also maintained. These models were used to: i) test materials and
reagents for vector control and blocking transmission; i) carry out
experimental  vector  infections; i) test products  (drugs/
insecticides/repellents). Our vectors and models were used in 2022 to
develop several national and international internal and  external
collaborative prajects with the academy and industry.
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SERVICO DE APOIO ACIENCIAE A
COMUNIDADE | =11 CE AND
COMMUNITY SUPPORT SERVICES

Enquanto estabelecimento certificado pela Entidade Reguladora da
Saude, como prestadores de servicos de saude a comunidade,
especificamente no diagndstico, aplicamos o conhecimento adquirido na
Investigagdo Cientffica, realizada na Instituicdo, ao diagndstico,
maioritariamente, de doencas tropicais e emergentes, tornando-nos
Unicos no contexto nacional. Damos apoio a consulta do viajante realizada
na nossa Associagdo para o Desenvolvimento da Medicina Tropical, e
principalmente a Unidades de Saude Locais, do SNS. Em 2023, de entre a
vasta oferta disponivel foram realizadas principalmente andlises de
pesquisa de Plasmodium spp, Leishmania spp, leptospiras spp,
Trypanosoma  cruzi, Schistosoma  spp, larva  migrante  visceral,
micobactérias e de virus como Dengue, Chikungunya, Zika, e varias IST. Os
laboratérios de diagndstico tém recebido alunos de estagios da
administracdo publica, estudantes de mestrado e doutoramento, em
rotagbes tematicas, e de programas de Erasmus, principalmente
provenientes de Espanha.

Emn 2023, no Biotério do IHMT, foram utilizados cerca de 347 murganhos,
42 ratos, 39 cobaios para fins cientificos, em projetos relacionados com
avaliagdo da atividade antimaldrica de compostos, manutengao de
coldnias de artropodes e infegdes experimentais com parasitas. Estes
roedores foram utilizados em projetos de investigadores do IHMT e em
projetos desenvolvidos em colaboragdo com outras instituigdes. O IHMT
tem apoiado outras instituicdes No desenvolvimento e apresentagdo de
candidaturas que envolvam animais para fins cientificos, bem como
esclarecimento de quest8es éticas nesta area. Numa perspectiva de
aumentar o conhecimento e a transparéncia, e contribuir para a literacia
dos cidad&os sobre a utilizagdo de animais para fins cientificos, o biotério do
IHMT tem proporcionado a alunos do secundario, a possibilidade de visitar
as instalagdes e conhecerem os projetos em curso, bem como a legislagdo
em vigor nesta area.

As a certified establishment by the Health Regulatory Authority, as
providesr of health services to the community, specifically in
diagnostics, we apply the knowledge acquired in the scientific
research carried out at the institution to diagnose, predominantly,
tropical and emerging diseases, making us unique in the national
context. We provide support for the traveller's consultation carried
out at our Association for the Development of Tropical Medicine, and
mainly to Local Health Units of the SNS. In 2023, among the wide
range of tests available, we mainly conducted analyses for
Plasmodium spp, Leishmania spp., Leptospira spp., Trypanosoma
cruzi, Schistosoma spp, visceral larva migrans, mycobacteria and
viruses such as Dengue, Chikungunya, Zika, and various STis. The
diagnostic laboratories have received students from public
administration internships, master's and doctoral students in
thematic rotations, and Erasmus programs, mainly from Spain.

In 2023, approximately 347 mice, 42 rats and 39 guinea pigs were
used in the IHMT animal facility for scientific purposes, in projects
related to the assessment of the antimalarial activity of compounds,
maintenance of arthropod colonies and experimental infections with
parasites. These rodents were used in projects by IHMT researchers
and in projects developed in collaboration with other institutions. The
IHMT has supported other institutions in the development and
submission of applications involving animals for scientific purposes,
as well as clarifying ethical issues in this area. With the aim of
increasing knowledge and transparency, and contributing to citizen
literacy on the use of animals for scientific purposes, the IHMT animal
facility has provided secondary school students with the opportunity
to visit the facilities and learn about the ongoing projects, as well as
the current legislation in this area.

LABORATORIO DE BIOSEGURANCA DE
NIVEL 3
BIOSAFETY LEVEL 3 (BSL-3)

O IHMT estd equipado estruturalmente com um laboratério de
Biosseguranga de Nivel 3 (BSL-3) que suporta atividades de
investigagdo, educativas e de diagndstico na area da
Micobacteriologia Médica. O BSL-3 de Micobacteriologia € utilizado
para trabalhos com Mycobacterium tuberculosis resistente aos
antibidticos e micobactérias ndo-tuberculosas. O Instituto de Higiene
e Medicina Tropical pertence a Rede Nacional Portuguesa de
Biosseguranga - Lab-PTBioNet - sendo o Laboratério de
Micobactérias um membro integrado.

The IHMT is structurally equipped with a Biosafety Level 3 (BSL-3)
laboratory that supports research, educational and diagnostic
activities in the field of Medical Mycobacteriology. The
Mycobacteriology BSL3 facility is composed of two rooms, and it is
used for work with drug resistant Mycobacterium tuberculosis and
nontuberculous mycobacteria. The Institute of Hygiene and Tropical
Medicine belongs to the Portuguese Biosecurity National Network —
Lab-PTBioNet — of which the Laboratory of Mycobacteriology is an
integrated member.

BIOTROP
BIOTROPICAL RESOURCES

Os biobancos e os centros de recursos bioldgicos ou colecdes
biolégicas funcionam como infraestruturas centrais para a
investigacdo biomédica e fornecem recursos essenciais para a
inovagdo e a tradugdo no dominio da sadde mundial,
nomeadamente para o desenvolvimento de novos biomarcadores,
terapias e testes de diagnostico.

As redes colaborativas melhoram o funcionamento dos biobancos
através da organizagdo dos dados, do intercdmbio de material
biolégico, da facilitacdo de estudos trans-biobanco e da
padronizacdo/harmonizacdo de protocolos. Em 2023, o BIOTROP
langou a Rede Luséfona de Biobancos e Colegdes Bioldgicas, que €
um passo significativo para promover a colaboragao, a capacitacdo e a
formagdo avangada entre os paises de lingua portuguesa, facilitando
a troca de conhecimentos e a partilha de recursos para o avango
cientifico a escala global

Biobanks and Biological Resource Centres or Biological Collections
serve as central infrastructures for biomedical research and provide
essential resources for innovation and translation in global health,
particularly for the development of new biomarkers, therapies, and
diagnostic tests.

Collaborative networks enhance biobank operation by organizing
data, exchanging biological material, facilitating trans-biobank
studies and protocols standardization/harmonization. In 2023,
BIOTROP launched the Lusophone Network of Biobanks and
Biological Collections, which is a significant step toward promoting
collaboration, capacity building and capacity develooment among
Portuguese-speaking countries, facilitating. knowledge exchange
and resource sharing for scientific advancement on a global scale.



BIOHUB - INFRAESTRUTURA DE BIOINFORMATICA

BIOHUB - BIOINFORMATICS INFRASTRUCTURE

A infraestrutura bioinformatica conjuga a sequenciagdo genémica e a
capacidade bioinformatica do GHTM/IHMT. Esta infraestrutura apoia a
andlise de dados de sequenciagdo de 3* geragdo produzida pela
existente plataforma de sequenciagdo MinION (MKIC, Oxford
Nanopore Technologies) e gere a elevada capacidade computacional
(Servidor Ubuntu com sistema operativo Linux) existente no
GHTM/IHMT, fornecendo orientagdes e supervisdo aos utilizadores,
manutengdo de equipamentos e formagao.

O BIOHUB tem sido essencial para melhorar as competéncias
bioinformaticas e responder a elevada complexidade/volume de
dados gerados com os recentes avangos tecnoldgicos. O BIOHUB ja
apoiou 17 utilizadores do servidor Linux e 14 utilizadores do
sequenciador MinlON em projetos que envolvem a caraterizagao de
genomas virais associados a artrépodes (eg., ZIKAlliance -
https//zikalliance.tghn.org/), em peixes e dguas residuais, incluindo a
andlise da sua distribuicdo espacio-temporal, bem como a
caraterizagdo de vetores artropodes e estudos de resisténcia a
antimicrobianos (e.g., BIOSAFE ; INTEGRATE).

The Bioinformatics Infrastructure —-BIOHUB- centralizesthe genomic
sequencing and bioinformatics capacities of GHTM/IHMT. This
infrastructure supports the analysis of whole genome sequencing
data produced by the existing MinlON sequencing platform (MKIC,
Oxford Nanopore Technologies) and manages the existing high
computational capacity (Ubuntu server with OS Linux) of
GHTM/IHMT, providing  guidelines  and  supervision to
users,equipment maintenance and training.

BIOHUB has been essential in improving bioinformatics skills and
responding to the intense complexity/data volume generated by
recent technological advances. This infrastructure has supported 17
users of the Linux server and 14 users of the MinlION sequencer in
projects involving the characterization of viral genomes associated
with arthropods (e.g, ZIKAlliance), in fish and wastewater, including
analysis of their spatiotemporal distribution, as well as the
characterization of arthropod vectors and antimicrobial resistance
studies (e.g, BIOSAFE, INTEGRATE).

TROPLAB - PLATAFORMA DE EQUIPAMENTOS LABORATORIAIS
TROPLAB - LABORATORY EQUIPMENT PLATFORM

A investigagdo cientifica, desenvolvimento e inovagdo no IHMT
ocorrem numa vasta gama de areas tematicas. No entanto, a maioria
delas partilha semelhangas em termos de equipamento de laboratério,
software e manutengdo. Com isso em mente, encetdMos um processo
de centralizagdo desses recursos comuns sob a égide de uma
Plataforma Laboratorial Comum (COLABTROP) que facilitard e
otimizara:

1. Controle de qualidade: a adesdo a protocolos padronizados melhora a
qualidade das experiéncias cientificas e andlises, reduzindo a
variabilidade e os erros, e responsabilizando os usuarios.

2. Melhor gestdo de dados: a organizagao e armazenamento eficientes
de dados laboratoriais facilitam o acesso, a recuperagdo e a sua analise.
Armazenar e aceder a dados laboratoriais eletronicamente elimina a
necessidade de registos em papel e oferece oportunidades para
automatizar a entrada, validagdo e rastreamento de dados, acelerando
o fluxo de trabalho e o controle de qualidade.

3. Maior precisdo: o uso da captura eletronica de dados elimina a
necessidade de entrada, uma fonte comum de erros, reduzindo o risco
de erro humano na interpretagao dos dados.

4. Melhor rastreamento de amostras: melhoria no rastreamento da
localizagdo e do status das amostras durante todo o processo
laboratorial, desde o recebimento até o descarte.

5. Conformidade e suporte regulatério: para garantir a conformidade
com os requisitos regulamentares, fornecendo a documentagao
necessaria e os recursos de gestdo de dados. O sistema de gestdo de
informacgdes laboratoriais impde regras especificas de entrada de
dados, como campos obrigatdrios ou valores aceitaveis, o que melhora
a precisao e integridade dos dados, essenciais para fins de
conformidade.

No intuito de harmonizar as varidveis acima referidas no contexto da
implementagdo do COLABTROP, serdo contratados os servicos da
“agendoscience”, que “oferece um agendamento abrangente de
recursos com interface intuitiva e de reserva codificado por cores, que
inclui listas de espera, lembretes de reserva e rastreio de uso em tempo
real com confirmagdes automaticas de reserva e onde todas as
funcionalidades podem ser configuradas pelos gestores”.

Scientific research, development, and Innovation at the IHMT is carried
out over a wide range of thematic areas. However, most of them share
similarities in terms of laboratory equipment, software and
maintenance issues. With this in mind, we are in the process of
centralizing these common features under the umbrella of single
Common Laboratory Platform (COLABTROP) that will facilitate and
optimize:

1. Quality Control: adherence to standardized protocols improves the
quality of scientific experiments and analyses, reducing variability and
errors, and holding users accountable.

2 Improved Data Management: the efficient organization and
storage of laboratory data, makes it easier to access, retrieve, and
analyse. Storing and accessing laboratory data electronically
eliminates the need for paper records and offers opportunities to
automate data entry, validation and tracking, accelerating workflow
and quality control.

3 Increased Accuracy: the use of electronic data capture eliminates
the need for manual data entry, a common source of errors, reducing
the risk of human error in data interpretation.

4. Improved Sample Tracking: improved tracking of the location and
status of samples throughout the entire laboratory process, from
receipt to disposal.

5. Compliance and Regulatory Support: to ensure compliance with
regulatory requirements by providing the necessary documentation
and data management resources. The laboratory information
management system enforces specific data entry rules, such as
required fields or acceptable values, which enhances data accuracy
and integrity, essential for compliance purposes.

In order to harmonize the above variables within the context of
COLABTROP's implementation, we will hire the services of
“agendo.science”, which “offers a comprehensive resource scheduling
with intuitive interface and color-coded booking status. It includes
waiting lists, booking reminders and real-time usage tracking with
automatic booking confirmations. All features can be configurated by
the managers”.


http://biosafe.ihmt.unl.pt/;%20INTEGRATE%20-%20https:/www.euresist.org/integrate
https://www.euresist.org/integrate
https://zikalliance.tghn.org/
http://biosafe.ihmt.unl.pt/;%20INTEGRATE%20-%20https:/www.euresist.org/integrate
https://www.euresist.org/integrate
https://agendo.science/about.html
https://agendo.science/about.html

RESEARCH SUPPORT

COORTE EPIDEMIOLOGICA
EPIDEMIOLOGICAL COHORT

Esta coorte, com um desenho sequencial e dados recolhidos entre
2019 e 2023, tem como objetivo analisar o perfil socioeconémico e de
saude de cerca de 1200 criangas imigrantes e nativas residentes em 5
Concelhos de Portugal: Alcochete, Amadora, Barreiro, Moita e Montijo;
mais de 50% das criangas sdo imigrantes, sobretudo oriundas do
Brasil, Cabo-Verde, Angola e Guiné-Bissau. Os principais resultados
sugerem que, antes da pandemia, existiam desigualdades em saude
com um padrao desfavoravel as criangas imigrantes exceto no perfil
de aleitamento materno. Durante o periodo pandémico, as
desigualdades socioecondmicas preexistentes foram exacerbadas e
nos confinamentos foram sobretudo as criangas imigrantes que
tiveram de ir a escola para fazer uma refei¢cao. Durante a pandemia, a
percentagem de criangas imigrantes que realizaram testes a COVID-
19 foi inferior a dos nativos; no entanto a taxa de positividade foi
superior nas criangas nativas, sugerindo um possivel efeito do
chamado “paradoxo da crianga imigrante saudavel”.

This cohort with a cross-sequential design and data collected
between 2019 and 2023 aims to analyse the socioeconomic and
health profile of around 1,200 immigrant and native children living
in 5 Portuguese municipalities: Alcochete, Amadora, Barreiro, Moita
and Montijo; more than 50% of the children are immigrants, mainly
from Brazil, Cape Verde, Angola and Guinea-Bissau. The main
results suggest that, before the pandemic, there were health
inequalities with an unfavorable pattern for immigrant children
except in the breastfeeding profile. During the pandemic period,
pre-existing socio-economic inequalities were exacerbated and in
lockdowns it was mainly immigrant children who had to go to
school to have a meal. During the pandemic, the percentage of
immigrant children tested for COVID-19 was lower than that of
native-born children; however, the positivity rate was higher in
native-born children, suggesting a possible effect of the so-called
‘healthy immigrant child paradox’.

Os resultados publicados em 2023 estdo apresentados nas seguintes
publicagdes | Main results for 2023 are published here:

Martins, M. D. R, Muggli, Z, Amado, R, Silva, A. C. D, Vaz, D, & Fronteira,
1.(2023).Percurso de saude da crianga imigrante: um estudo de
coorte para o concelho da Amadora. (Colegdo Estudos; No. 74).
Observatorio das Migragdes.

Muggli, Z, Mertens, T. E, Amado, R, Vaz, D, Loureiro, H, & Martins, M. R.
O. (2023). Patterns of healthcare use among children with immigrant
and non-immigrant backgrounds in 2019 and 2020: evidence from
the CRIAS cohort study in the metropolitan area of Lisbon, Portugal.
BMC Public Health,23(1), 2531.

Alves, |. B, Panunzi, S, Silva, A. C, Loesch, R. B, Pereira, S. C, & Martins,
M. R. O. (2024). Have immigrant children been left behind in COVID-
19 testing rates? — A quantitative study in the Lisbon metropolitan
area between march 2020 and may 2023. Frontiers in Public
Health,12,1286829.

DIVISAO DE PROJETOS
PROJECT DIVISION

A Divisdo de Projetos € uma estrutura de gestao de investigagao
integrada no GHTM |IHMT|NOVA. Capacita a comunidade de
investigagao na procura de oportunidades, na obtengao e na gestdo
de financiamento a nivel nacional e internacional. A equipa recolhe,
analisa e dissemina dados de todas as atividades de investigacéo,
apoia a tomada de decisao na estratégia cientifica e fornece estrutura
para congressos, reunides e outras atividades cientificas. Em 2023,
gerimos 44 projetos de investigagao, coordenando dois consorcios
financiados pela UE, e prepardmos quatro novos projetos
internacionais com inicio em 2024.

The Project Division is a research management structure within the
GHTM [IHMTINOVA. It empowers the research community in finding
opportunities, securing, and managing funding at national and
international level. The team collects, analyses, and disseminates data of
all research activities, supports decision-making on scientific strategy
and provides structure for congresses, meetings, and other scientific
activities. In 2023, we managed 39 ongoing research projects,
coordinating two EU-funded consortiums, and prepared four new
international projects to start in 2024.

Comissdo Co-funded by
Europeia the European Union
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http://facebook.com/ghtm.nova
https://twitter.com/ghtmnova
https://linkedin.com/company/ghtm
https://ghtm.ihmt.unl.pt/
http://facebook.com/ghtm.nova
https://twitter.com/ghtmnova
https://linkedin.com/company/ghtm
https://ghtm.ihmt.unl.pt/
https://www.om.acm.gov.pt/documents/58428/177157/Estudo+OM+74.pdf/6578f2c3-4cc6-4396-8c7d-e02ebf913d66
https://www.om.acm.gov.pt/documents/58428/177157/Estudo+OM+74.pdf/6578f2c3-4cc6-4396-8c7d-e02ebf913d66
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-17402-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-17402-z
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-023-17402-z
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2024.1286829/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2024.1286829/full
https://www.frontiersin.org/journals/public-health/articles/10.3389/fpubh.2024.1286829/full

