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A community

ommitted to Servmg
e

he Institut Pasteur International Network comprises 32 ins-

titutes worldwide, a vast community of committed scien-

tists working together on international public health

research projects. The Institut Pasteur leads numerous

scientific work programmes between the institutes in the
Institut Pasteur International network, and is responsible for the scien-
tific and administrative management of fourteen of them. It is therefore
well-positioned to orchestrate the scientific programme of the interna-
tional network, which also involves numerous external partners.
Leading and strengthening the Institut Pasteur International Network
involves three key activities: recruiting and training researchers,
strengthening technical resources and equipment for major projects,
and developing international cooperation. The Institut Pasteur Interna-
tional Network has chosen to build strong links with major international
partners. Research to combat disease requires joining forces with a
wide range of regional and international players. It is only by combining
diverse skills as well as human and financial resources, that we will be
able to meet the human health challenges of the futures. The Pasteur
International Network is now actively facilitating the development of
projects involving several members of the international network and
other partners. In addition, international cooperation has been initiated
with numerous organisations, including the WHO in 2012, to help
countries to improve their surveillance, detection and response systems
in accordance with International Health Regulations.

the most vulnerab

The Institut Pasteur network focuses primarily on scientific and techni-
cal training to ensure that scientific progress benefits most people.
Some institutes have started using e-learning platforms to train person-
nel. A new programme was developed in 2012 to provide researchers
from developing countries with the conditions they require to conduct
research in their home country; it entails providing support over a four
year period to independent research groups set up and directed by
researchers returning to their home country. Two researchers were
selected in 2012 to manage groups in Africa.

Support is also given through the Dedonder-Clayton prize, which
rewards outstanding scientific research on HIV/AIDS and infectious
diseases by talented young researchers from developing countries. It
was awarded for the first time in 2012 to two researchers from the Pas-
teur Centre in Cameroon and the Institut Pasteur in Cambodia. The
members of the Institut Pasteur International Network have been
enhancing and upgrading resources for several years. They are now
equipped with state-of-the-art technology and technical resources. High
level biosafety (P3) laboratories have been set up in Cambodia, in the
Central African Republic and in the Ivory Coast.

The Institut Pasteur International Network is involved, through nume-
rous partnerships and programmes, in research and surveillance of
diseases, particularly infectious diseases, disease prevention, combat-
ting epidemics and pandemics, and training technicians, engineers and
PhD researchers in all of the regions in which is located. The global
network of Institut Pasteur is unique and, more denerally a widely bene-
ficial vector of progress.
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Scientists
dL

ust last May, we celebrated the thirtieth anniversary of the
discovery of the AIDS virus. It has proven to be one of the
deadliest pandemics in modern history. One of the lessons it
has taught us is how vulnerable we are to emerging and re-
emerging infectious diseases. Today, as the last few years
have clearly shown, we are aware that pathogens can hit anywhere
and at any time. Due to their poor health systems, disadvantaged
countries bear the brunt of infectious diseases. The major diseases
of poverty, namely malaria, tuberculosis and HIV and even viral
hepatitis, claim millions of lives every year. A key purpose of the
global Institut Pasteur International Network is to help these
countries find solutions to the health problems they face and to
prepare them to deal urgently with new threats.
Institut Pasteur professionals worldwide are at the forefront, detecting
epidemics, alerting the health authorities and providing tailored solu-
tions to halt their development. Through public health work and the
research programmes set up in partnership with national authorities
and local healthcare facilities, the network institutes participate in
enhancing capacity and in technology transfer to young scientists, biolo-
gists, doctors and healthcare professionals. Regional training and coope-
ration with other network institutes enable such benefits to be extended
well beyond the Institutes’ country of location. By its very nature and by
upholding solidarity-based values, the global Institut Pasteur Internatio-
nal Network is a powerful driver of South-South cooperation.

INSTITUT PASTEUR INTERNATIONAL NETWORK «+= 2012 REPORT

the forefront

The importance of research is paramount, particularly as experience has
repeatedly shown the beneficial structuring effect it has on health ser-
vices. By participating in clinical research, which is highly demanding in
terms of quality and standards, health services dain expertise and set up
the systems and working methods required to meet international stan-
dards. Ultimately, research programmes enable direct improvement in
all phases of testing, treatment and overall patient care.

We should also keep in mind the integral role that civil society can
play in public health. For example it played a key part in the early
years of the AIDS epidemic. Extending far beyond their primary
social or political function, the non-profit organisations set up to
combat HIV have become true protagonists of public health and
research. In many countries with limited resources, representatives
of civil society provide support to public services. They participate in
education, prevention, testing and care for communities affected by
HIV and other diseases, and assist in patient treatment. Strengthe-
ning the bonds between the network institutes and local communi-
ties and not-profit organisations, for all diseases, with surely to
benefit everyone and especially patients.



Pasteurians in the world:

the new faces

of the international network
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ince 2010, a whole host of developments have taken place
in the international network. For example new institutes
were opened in Laos and Shanghai, a framework agree-
ment was set up with the World Health Ordanization
(WHO), we have adopted a stronger position on internatio-

nal health issues, and we det up new international research pro-
grammes on infectious diseases.

All of these developments focus on one priority: finding solutions to
combat infectious diseases. This means working in vastly changing
environments, impacted by population growth, increasing urbanisa-
tion, economic changes and ecological and political upheavals. In line
with international health regulations, we have expanded local dia-
gnosis capacity and have set up or extented support to surveillance
programmes.

The essential role that our laboratories play in both medical care and
in optimising surveillance networks is often not fully appreciated. The
strength of the network resides in its enduring structure and in our
commitment of our researchers. The international network’s teams
were actively involved in dealing with the avian influenza epidemic in
Cambaodia, enteroviruses in Vietnam and Cambodia and the plague
epidemic in South America. Such mobilisation is only possible with
the involvement of international partners. The French Development
Adency has provided support for a new project to assess the health

risks arising from upheavals in secondary ecosystems and economic
developments in South-East Asia. The French Ministries of Foreign
Affairs and of Higher Education and Research, and the United States
Health Department draw on the international network for support in
dealing with the challenging globalisation of infectious diseases.
The Institut Pasteur International Network has made research one of
its priorities to combat infectious diseases. Research is closely linked
to each country’s health requirements and concerns international
poverty-related health issues (such as AIDS, tuberculosis and malaria)
and the major causes of child morbidity and mortality. Numerous
teams in Africa and Asia also work on identifying emerging patho-
gens, anthropozoonoses and vector-borne diseases, and on unders-
tanding the risk factors of these emerging diseases. Finally, research
on antimicrobial drug resistance and combatting somewhat ignored
infectious diseases in Southern countries (rabies, arboviruses, viral
hepatitis, leishmaniasis, Buruli ulcer...) are other areas currently being
developed.

Strengthening human resources is one of the network’s priorities. This
means attracting young scientists who wish to conduct research in
endemic areas, as well as those wishing to share the knowledge they
gained through international experience with those back in their
home country.

In this report we pay tribute to the men and women who make up the
international network. The portraits of these researchers illustrate the
wide range of environments in which research is developing, all with
a common goal. It shows how human endeavor extends beyond the
individual to the community and is the very essence of the internatio-
nal network.
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The Institut Pasteur International Network is a partnership of 32 public health
and research institutes spread over the five continents. It emerded from Louis Pasteur’s
desire to actively combat infectious diseases, through high-quality research.
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Europe

Americas

Africa

MATI®

©® FRANCE - PARIS ©® BRAZIL ©® CAMEROON ® MOROCCO
INSTITUT PASTEUR FIOCRUZ PASTEUR CENTRE IN CAMEROON INSTITUT PASTEUR IN MOROCCO
© BELGIUM © CANADA © COTE D'IVOIRE © ALGERIA
SCIENTIFIC INSTITUTE OF PUBLIC HEALTH®Y INRS-INSTITUT ARMAND FRAPPIER INSTITUT PASTEUR IN COTE D'IVOIRE INSTITUT PASTEUR IN ALGERIA
©® BULGARIA ©® GUADELOUPE © MADAGASCAR ©® TUNISIA
STEPHAN ANGELOFF INSTITUTE INSTITUT PASTEUR IN GUADELOUPE INSTITUT PASTEUR IN MADAGASCAR INSTITUT PASTEUR IN TUNIS
® FRANCE ® GUYANE © NIGER ©® |RAN
INSTITUT PASTEUR IN LILLE INSTITUT PASTEUR IN FRENCH GUIANA CERMES INSTITUT PASTEUR IN IRAN
® GREECE ® URUGUAY © CENTRAL AFRICAN REPUBLIC
HELLENIC INSTITUT PASTEUR INSTITUT PASTEUR IN MONTEVIDEO INSTITUT PASTEUR IN BANGUI
INSTITUT PASTEUR - CENCI BOLOGNETTI INSTITUT PASTEUR IN DAKAR
FOUNDATION
© ROMANIA .
CANTACUZINO INSTITUTE A
® RUSSIA S | a
INSTITUT PASTEUR IN SAINT PETERSBURG
© CAMBODIA
INSTITUT PASTEUR IN CAMBODIA
© CHINA

INSTITUT PASTEUR OF SHANGHAI -
CHINESE ACADEMY OF SCIENCES

HONG KONG UNIVERSITY-PASTEUR
RESEARCH CENTRE

© KOREA
INSTITUT PASTEUR KOREA

© LAOS
INSTITUT PASTEUR IN LAOS

© NEW CALEDONIA

INSTITUT PASTEUR IN NEW CALEDONIA

© VIETNAM

NATIONAL INSTITUTE OF HYGIENE AND

EPIDEMIOLOGY

INSTITUT PASTEUR IN HO CHI MINH CITY

INSTITUT PASTEUR IN NHA TRANG

1.Associated institute.
2.Morocco, Algeria, Tunisia, Iran.
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Laos: 32™ institute in the Institut Pasteur
International Network

The Institut Pasteur of Laos was inaugurated in January 2012 in
Vientiane. Directed by Dr Paul Brey, the centre’s main purpose is to
prevent the risk of pandemics in Laos and South-East Asia, a region
which is hard hit by diseases such as chikungunya, Japanese
encephalitis and even dengue fever and malaria. With its 1,600 sg. m
(17,222 sq. ft) of laboratory space and 60 employees, it considerably
enhances the country’s research capacity and autonomy in terms of
diagnosis and prevention. In November 2012, the institute welcomed
the French President, Francois Hollande, on an official visit to Laos.

Bandui: two high-security laboratories

On 1 July 2011, two high biosafety level laboratories (BSL 2 and BSL3)
funded by the French Ministry of Employment, Labour and Health were
inaugurated at the Institut Pasteur of Bangui in the presence of Alice
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Dautry, President of Institut Pasteur, and the ambassadors and
representatives of national and international institutions. Mirdad Kazaniji,
Director of the Institut Pasteur of Bangui, stated: “The biosafety level 2 and
3 laboratories strengthen our diagnostic capabilities enabling in-depth
research into emerging viral and bacterial diseases and HIV/Aids.”

Institut Pasteur of Shanghai:
creation of an incubator

In March 2011, the Institut Pasteur of Shanghai created a biotechnology
business incubator: Advance BioChina. It will host and support 25
companies from all over the world over the next five years. The Institut
Pasteur of Shanghai was set up as a non-profit research ordanisation in
2004 by the Chinese Academy of Sciences, the Institut Pasteur and the
Shanghai Municipal Government. Its Director General, Ralf Altmeyer,
specified that companies “will benefit from [the incubator’s] knowledge
and expertise in China, and from its technology platforms”. The Institut
Pasteur of Shanghai - Chinese Academy of Sciences inaugurated its new
premises in Shanghai’s city centre, in the presence of French president,
Francois Hollande, on 26 April 2013.



New Caledonia: first high level
biosafety laboratory

The Biosafety level 2 (BSL2) laboratory of the Institut Pasteur

of New Caledonia was inaugurated on 22 February 2012.

The laboratory enables the diagnosis of respiratory viruses,
research on arboviruses (dengue and chikungunya) and the study
of TB drug resistance. It supports regional cooperation between
the Institut Pasteur of New Caledonia and the Pacific Community,
which runs the Pacific Public Health Surveillance Network
(PPHSN) and LabNet.

Pasteur Centre of Cameroon: renovation
of virology laboratories

The Pasteur Centre was inaugurated on 26 January 2012 by

the public health minister, André Mama Fouda, and by Frangoise
Barré-Sinoussi, following the renovation of the virology
laboratories. The work was funded by the Total Foundation

as part of the sponsorship agreement between Total Cameroon
and the Pasteur Centre of Cameroon.

Institut Pasteur of Banqui celebrates
its 50™ anniversary

On 25 February 2011, the Institut Pasteur of Bangui celebrated
fifty years of presence in the Central African Republic.

The anniversary gave it national and international scientific
media attention, highlighting its research, training and public
health work for the Central African population.

The Institut Pasteur of the Ivory Coast is 40

Created in 1972, the Institut Pasteur of the Ivory Coast celebrated its
40™ anniversary with the inauguration of a new biosafety level 3
(BSL-3) laboratory for multidrug-resistant tuberculosis. The disease
is @ major problem in the country, particularly due to co-infection
with the AIDS virus. For Mireille Dosso, Director of the institute, “the
facility will improve diagnosis of tuberculosis, particularly in
children”. Despite the political, economic and social crisis that has
severely affected the country, the Institut Pasteur of the Ivory Coast
remains unfailingly dynamic.

Institut Pasteur of HO6 Chi Minh-City:
Already 120 years old!

On 18 November 2011, the Institut Pasteur of HG Chi Minh-City,
created by Albert Calmette in 1891, celebrated its 120" anniversary in
the presence of the Minister of Health, Nguyen Thi Kim Tien, and
representatives of numerous French and international scientific
institutions. The scientific symposium associated with the ceremony
dedicated to emerding pathologies confirmed the active role of the
Institut Pasteur of H6 Chi Minh-City in infectious disease surveillance
and research in Vietnam and South-East Asia.

Montevideo: 5 years on

Created in 2006, the Institut Pasteur of Montevideo celebrated its

5™ anniversary on Tuesday 6 December 2011. Its director, Luis Barbeito,
highlighted the institute’s scientific and technological advances since
its creation and presented future groundbreaking projects. The Institut
Pasteur of Montevideo has nine technology platforms, two laboratories
and five groups of young scientists. It is the first institute of the

Institut Pasteur International Network in a Spanish-speaking country.
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Risks of epidemics: cooperation agreement
with the WHO

In September 2012, the Institut Pasteur and the World Health
Organization (WHO) signed a cooperation agreement to help
countries manage the risks of epidemic outbreaks. The programme
should strengthen their surveillance, alert and detection capabilities,
by applying the principles set out in the WHQ'’s International

Health Regulations. The agreement also provides for field
epidemiology and laboratory training programmes (FELTP),

as well as the surveillance and control of vectors and reservoirs.

The Institut Pasteur and the international network will contribute
their technical expertise in these fields.

Agreement with the Cirad

0On 10 October 2012, the Institut Pasteur and the Centre
for International Cooperation in Agronomic Research

for Development (Cirad) signed a framework agreement
to improve international scientific cooperation.
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Chikungunya in New Caledonia

In February 2011, the New Caledonian health authorities announced
the first case of chikungunya. The Institut Pasteur of New Caledonia
biologically confirmed around thirty cases. The institute, in
association with the National Reference Center (NRC) for Arboviruses
and the platform for genotyping pathogens (PF8) of the Institut
Pasteur of Paris, conducted a molecular analysis on the first
indigenous case of the virus. The results showed that the strain of
chikungunya virus came from Asia, unlike the strain that had spread
in the Indian Ocean, which originated in East, Central and South
Africa. The results confirm the Asian origin of the virus currently
active in New Caledonia.

Bacterial meninditis in Sub-Saharan Africa

Between 1 January and 11 March 2012, Benin, Burkina Faso, Chad,
Ivory Coast and Ghana were affected by a bacterial meningitis
epidemic (6,685 cases of meningitis, of which 639 deaths).

The Institut Pasteur of Ilvory Coast actively participated in confirming
the cases. With the support of the Preventive Medicine Agency
(AMP) and the LaboMobil, personnel were assigned to perform
bacteriological diagnosis in epidemic areas, assist the Paris research
centre in conducting molecular diagnostics and extend local
technicial diagnostic capacity. The etiology of N. meningitidis W135
was confirmed, leading to orders for tetravalent vaccines and a
vaccination campaign in the central-north risk area.
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Focus on training in Nider

In 2012, the Medical and Health Research Centre (Cermes) in
Niamey, Niger, inaugurated the Pierre and Anne-Marie Moussa
centre, providing accommodation and training for interns.

The centre will support research and education development

in Africa. A course on “environmental education” was held.
Training health care students and professionals is key

to improving health care and the response to epidemics in Niger
and other countries in the region. The Areva Foundation has
also provided support for education on combatting malaria.

Dengue and West Nile under surveillance
in the Mediterranean region

Since 2006, the EpiSouth Network has coordinated health
surveillance in the Mediterranean region. The Institut Pasteur
and the Turkish Public Health Institution have been actively
involved, since 2010, in setting up a network of Mediterranean
laboratories to detect risks of infection, particularly relating

to the West Nile virus, dengue virus and related biosafety
risks. In July 2012, the first “Dengue and Biosafety” training
session was held in Paris. Seventeen Mediterranean countries
participated.

Strong ocupation by countries from
the “South” in the GFN course

The Institut Pasteur of Madagascar held the third course
for the Indian Ocean region on the surveillance of food-borne
infections “Global Food-borne Infections Network (GFN)”,
under the auspices of the WHO and the International Division

of the Institut Pasteur of Paris. There were 24 participants
from the Comoros, Mauritius and Seychelles, but and also from
Madagascar and the Central African Republic.

Epidemiology in Dakar

From 7 to 11 May 2012, the Institut Pasteur of Dakar held

a training workshop on R software. It was ordganised

and hosted by Vincent Richard from the Epidemiology of

Infectious Disease Unit and financed by the Institut Pasteur
International Network. Eleven scientists participated from the
Institut Pasteur of Madadascar, Alderia, the Ivory Coast, Dakar

and Cermes, as well as Senedalese scientists from Cheikh

Anta Diop university, CHU de Fann, the national programme

against nosocomial infections and from the health and development
institute. The workshop allowed the various participants to

become autonomous in programming R software. The workshop
training will be extended through video conferencing to scientists
from the participating institutes of the Institut Pasteur International
Network, with the help of trained staff.

HO Chi Minh-City hosts an international
workshop on clinical research

From 17 to 21 September 2012, an international workshop

on “Epidemiological Health Research Methods” was held

at the training centre of the Institut Pasteur of H6 Chi Minh City
(Vietnam). The objective was to provide basic practical knowledge
on designing and implementing study plans for clinical research
on infectious diseases. Thirty-four students from international
NGOs, health ministries, universities and the Institut Pasteur

of H6 Chi Minh-City attended the workshop, from across the
Asia-Pacific region including Cambodia, China, New Caledonia,
Indonesia, Laos, Myanmar, the Philippines, Thailand and Vietnam.
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Hand, foot and mouth disease in Cambodia:
winning regional cooperation!

In 2012, Asian countries recorded a steady increase in

enterovirus 71 (EV71) infections, the main causal agent of hand,
foot and mouth disease, particularly in China and Vietnam.

The first cases appeared in Cambaodia in April 2012. The close
scientific links between the Institut Pasteur of Cambodia and
Shanghai enabled a rapid and efficient response to the new threat.
Full genome sequencing was performed rapidly thanks to
international cooperation (Institut Pasteur of Cambodia, Shanghai
and Paris and Hong Kong university) and showed genomes almost
identical to the C4 genotype of viruses isolated in China and
Vietnam. Institut Pasteur International Network researchers are now
taking action to identify the risk factors arising from the severity
of this epidemic. In a competitive international environment,

such collective success adain illustrates the strength of the Institut
Pasteur International Network and the extent of its integration
with regional medical and scientific facilities and services.

French Guiana plans to eradicate malaria

Encouraged by a decline in malaria incidence in the country over
the last decade, the teams from the Institut Pasteur of French
Guiana have been highly involved in both surveillance and research
on parasitology (study of resistance to antimalarial drugs and
parasitic population dynamics) and medical entomology (study

of vector mosquitoes and their resistance to insecticides).

In 2012, an agreement was signed between the Institut Pasteur and
the Military Health Service to undertake an ambitious

research programme on the Plasmodium vivax parasite.
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Malaria: combatting on all fronts
in Africa

Since 2002, the Global Fund to Fight AIDS, Tuberculosis and

Malaria has financed numerous programmes in the countries most
affected. In 2012, several projects submitted by the Institut Pasteur
International Network to combat malaria were selected

to be financed by the 5% initiative, entailing an indirect contribution
from France to the global fund, set up by the French Ministry of
Foreign Affairs. The Institut Pasteur of Madagascar will thus be able to
coordinate a vast multidisciplinary study in Africa, in cooperation with
the Pasteur Centre in Cameroon, Cermes (Niger) and the Institut
Pasteur of the Ivory Coast. The projects undertaken by Cermes
(surveillance of resistance to antimalarial drugs in Africa), the Institut
Pasteur of Laos (medical entomology) and the Institut Pasteur of
Cambodia (parasite reservoir study) were also selected.

The 45" meeting of the Board of Directors
of the Institut Pasteur International Network
(Korea): focus on biotechnology

The 45" meeting of the Board of Directors of the Institut Pasteur
International Network took place from 24 to 26 September 2012
at the Institut Pasteur of Korea. A full day was dedicated to an
international scientific symposium on “Unsatisfied Medical Needs
and Technological Innovation”.

Institut Pasteur of Montevideo: act Il

The Institut Pasteur of Montevideo held the second regional meeting
of the Americas “Alliance for molecular research on infectious
diseases” from 28 to 31 October 2012.
http://pasteur-network-meeting.org/Montevideo2012/



STRonGer, a programme to strengthen
French Guianal

STRonGer is short for Strengthening Transdisciplinary Research on
Infectious and Emerding Diseases in French Guiana. The scientific
programme is aimed at significantly strengthening medical research
capacity in the French Guiana in the short term, in order to better
respond to the population’s health risks from infectious diseases.
StronGer is the first Research Potential programme of the European
Union’s 7 Framework Programme for Research and Development
to be coordinated by the Institut Pasteur of French Guiana. All
European and Guyanese partners attended the kick-off meetings

on 13 and 14 December 2011 in French Guiana.

* Strengthening Transdisciplinary Research on Infectious and Emerging Diseases in
French Guiana: linking fieldwork, benchside and bedside.

Surveillance of emerging respiratory
diseases in Phnom Penh

The Asia-Pacific regional meeting of the Institut Pasteur International
Network took place in Phnom Penh (Cambodia) at the end of May 2011.
For the occasion, an international symposium on “surveillance and
research on respiratory diseases and other emerging infectious diseases”
was held from 29 to 31 May 2011. The symposium was the focal

point of various regional projects, with input on the outcome of the
Surveillance and Investigation of Epidemics in Southeast Asia (Sisea)
project, supported by the French Development Adency.
http://pasteur-network-meeting.org/KH2011/

The 44" meeting of the Board of Directors
of the Institut Pasteur International Network
targets young researchers

The 44™ meeting of the Board of Directors of the Institut Pasteur
International Network convened in Paris from 8 to 10 November 2011.
For the occasion, a full day was dedicated to an international scientific
symposium for young researchers from the Institut Pasteur International

Network, entitled “Global Health Challenges: Opportunities for the
Institut Pasteur International Network”. Over 270 scientists attended the
symposium, which allowed many fruitful exchanges. Several prizes were
awarded for outstanding oral presentations, one to Camilo Arias-Goeta
(Institut Pasteur) on chikungunya transmission, another to Christine
Matte (INRS-Institut Armand Frappier) on infection mechanisms of
macrophades by Leishmania major and Serge SADEUH-MBA (Pasteur
Centre of Cameroon) on enterovirus transmission. A prize was awarded
for the best poster to Sima Drini (IP Tunis) on immune responses to
Leishmania proteins.

http://pasteur-network-meeting.org/Paris2011

The Pasteur International Network Association

The Pasteur International Network association, was created in
2011, to strengthen scientific partnership opportunities. Founded

under French association law of 1901 and housed on the Institut
Pasteur campus in Paris, it is designed to facilitate the imple-
mentation of scientific projects. Its first initiative was to set up a
new partnership with the government of Gabon to combat
tuberculosis in Africa and Asia.

HAL-Institut Pasteur International
Network (RIIP)

HAL (Hyper Articles online) is an online, open, multidisciplinary
bibliographical archive. The Institut Pasteur International Network has
its own portal called HAL-RIIP: http://hal-riip.archives-ouvertes.fr/.

All publications in which Institut Pasteur International Network
researchers have participated are available online, classified by author,
institute or topic, along with an overview of progress on ongoing
research.
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Researchers worldwide are actively involved in finding solutions to combat infectious
diseases. From individual diagnosis to optimising surveillance, Institut Pasteur
International Network professionals are key drivers of improvements in public health.

AFRICA 14

ASIA-PACIFIC 26

AMERICAS 35

EURCPE 40

RESEARCH TRAINING PUBLIC HEALTH MATI 46
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AFRICA — PASTEUR CENTRE IN CAMEROON

“Workina with

a multidisciplinary approach”

RESEARCH

How significant is the Buruli ulcer in terms

of public health in Cameroon?

We have identified an averade 350 active cases every year, since
2002. So the infection is relatively serious. Epidemiological simula-
tions conducted by the national programme adainst the Buruli ulcer
have found that 3.5 million people are at risk. The annual incidence is
around 3,500 cases per year. The Nyong river basin in the centre of
Cameroon has been described for several decades as an endemic area
of M. ulcerans, but we recently identified another area, the Bankim
district™. This shows the geographic expansion of Mycobacterium
ulcerans. Since 2005, antibiotics have been available to treat the
disease, which can cure 80% of cases if detected in the early stages.
Unfortunately, there is not yet a field test for diagnosing the infection,
and as it is indolent for patients in the early stages it can easily be
mistaken for other less serious diseases. In addition, in Cameroon, the
Buruli ulcer is prevalent in rural areas where many associate it with
witchcraft; frequently patients arrive at health care facilities with
advanced stages of the infection.

INSTITUT PASTEUR INTERNATIONAL NETWORK «+= 2012 REPORT

SLALGNA7Nelolg] MANAGES THE MYCOBACTERILOGY UNIT

Research, training and public health initiatives have
been undertaken to dain an understanding of how
the Buruli ulcer, a debilitating skin disease found in
rural areas, is transmitted.

00 0

TRAINING

PUBLIC HEALTH

How is the mycobacterium transmitted?

The mode of transmission is still not fully known and is precisely
what we are currently trying to establish. Transmission occurs either
by direct contact with the mycobacterium through a skin wound, or
by an insect bite. We also suspect that water bugs may be both hosts
and vectors. We recently found the bacilli in the saliva of water bugs
and discovered that the colonisation rate of M. ulcerans in salivary
glands varies depending on the species, and is closely related to sea-
sonal variations®. We conducted work on the Buruli ulcer in the
Nyong region to identify the risk factors associated with the disease
and compare the habits of people infected with those not infected by
the disease. The outcome confirmed that wearing long clothes for
work in the fields, correctly treating wounds and, surprisingly, using
mosquito nets at night, were disease protection measures.®@

We have now adopted a multidisciplinary approach and are contin-
uing the work with epidemiologists in Paris, with the IRD for the
study of trophic chains and with Angers university for environmen-
tal microbiology. Our aim is to identify all animals living in these
aquatic environments and the way in which they interact in order to
understand how the bacilli are transmitted and identify the associ-
ated reservoirs.

Do you combine research work with training?

Yes, but also public health initiatives. For protective purposes we
have held awareness days in endemic areas on the theme “Hygiene



education, new arms adainst the Buruli ulcer”, with the support of
the Health Minister, the French embassy’s cultural activities depart-
ment and the national programme against malaria.

In addition, we draw on our experience of M. ulcerans microbiology
to train qualified technical staff by holding clinical diagnosis train-
ing sessions every two years with the financial support of Institut
Pasteur International Network and the World Health Organization.
Over 30 technicians, scientists and biologists from 13 Buruli Ulcer
endemic African countries attended the last course in 2011.

You also work on tuberculosis?

Yes, more than 24,000 cases are declared each year, particularly
combined with HIV infection. As the national reference laboratory,
we have significantly improved the technical platform over the last
two years. Today we apply all the diagnosis techniques recommend-
ed by the WHO.

In terms of research, we are focusing on the evolution of the dgenet-
ic diversity of Mycobacterium tuberculosis strains. We have just
published a study illustrating the gradual disappearance of M. afri-
canum®, responsible for the majority of tuberculosis cases in sub-
Saharan Africa, and the spread of the “Cameroon” family strain that
we previously described®. Are these strains more resistant to vac-
cination? Does HIV infection contribute to the emergence of this
family? It would be useful to know why and how the Cameroon fam-
ily is advantaged for developing new vaccines.

Buruli ulcer

t is a neglected tropical disease resulting from infection by
Mycobacterium ulcerans, an_.ordanism which belongs to the
family of bacteria that cause tuberculosis and leprosy. Infec-
tion leads to destruction of skin and soft tissue resulting in large
ulcers usually on the legs or arms. Patients who are not treated

early suffer long-term functional disabilities such as restricted
joint movement and highly noticeable cosmetic problems. Early
diagnosis and treatment are vital in preventing such disabili-
ties. Buruli ulcer has been reported in many tropical and sub-
tropical regions, although most cases occur in rural communi-
ties in sub-Saharan Africa. Nearly half of those affected are
children under 15.

(Source WHO)
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51(1).299-304.

(6) S. Ngo Niobe-Eyangoh, C. kuaban, P. Sorlin, P. Cunin, J. Thonnon, C.Sola, N. Rastogi, V.
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ChARLI : Children’s Antibiotic Resistant infections
in Low-Income countries: an international cohort study

Low-income countries account for more The aim of the ChARLI programme is to The pilot phase of the ChARLI programme
than 90% of the annual 8 million deaths evaluate the extent and consequences of was launched in Madagascar in September
worldwide of children under five. severe infections from the neonatal period 2012 with the support of the Monegasque
Death is mainly due to infectious diseases. through childhood due to resistant bacteria International Cooperation. The pilot phase,
The neonatal period (0-28 days) is highly in low-income countries. The information which entails monitoring 1,000 children
risky and concerns 40% of deaths. The gathered will contribute to setting public during the first six months of their lives, is
environment in low-income countries is health priorities and to establishing and necessary to enable the health
highly favourable to the emerdgence and implementing the measures required to professionals involved to appropriate the
dissemination of antibiotic-resistant bacteria control resistance to antibiotics in these project, to improve the care to new-borns
(antibiotics of uncertain quality freely countries. and to provide a preliminary estimate of the
available, precarious living conditions etc.). incidence of antibiotic drug resistance.
Resistance to antibiotics could therefore An international cohort study on infection in
significantly increase mortality from bacterial ~ children has been set up by the Institut The project may then be extended to other
infections. Recent instances of emerging and Pasteur International Network, involving countries.
rapid spreading bacteria strains that are health professionals from hospitals, health
resistant to nearly all currently available centres and community centres in both
antibiotics have exacerbated the threat. rural and urban environments. In each

demographically-defined geographical area,
While institutions have documented the pregnant women are informed and invited
problem of antibiotic resistant infections in to participate in the programme. The cohort
low-income countries, the data available do includes the new-borns of participating
not enable a precise evaluation of the mothers. The children are monitored
impact on public health, particularly as actively until their second birthday and any
other infectious diseases are priority issues infections contracted during the period are
in these countries. systematically treated.
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AFRICA — INSTITUT PASTEUR IN DAKAR

“Constantly on alert
to respond rapidly”

How are you dealing with the yellow fever threat
to public health?

Haemorrhagic fever and arboviruses are a major public health prob-
lem in Africa. We need to be constantly on the alert to monitor the
emergence of these diseases and to find solutions fast. Since 2003,
the regional office of the WHO has set up a network of twenty labora-
tories to strengthen surveillance of yellow fever. Our unit plays the
role of reference laboratory in the network. Each time that an active
case is detected, we receive samples and perform additional analyses
to verify whether it is an epidemic, enabling the WHO to take appro-
priate measures. We are the only laboratory that plays this role on the
entire African continent. Our activity is all the more important as anti-
amaril (yellow fever) vaccines are extremely limited in quantity
worldwide, and their use is stringently controlled.

How do you manade the risk of emergence?

When a case of yellow fever is reported in a border region, we have to
decide whether or not to launch a vaccination campaign in the neigh-
bouring country. For two years we have been working with several
specialists to develop a protocol encompassing a number of param-
eters, such as the level of immunity of the population and entomo-
logical indicators, to estimate the risk of emergence and to propose
various scenarios to control the outbreak.

Can it also be applied to other viruses?

Of course! In 2009, we initiated a research project to model and
assess the risk of emergence of selvatic dengue and chikungunya in

RESEARCH TRAINING

LAWY Io SRRV NS VARV \AR SCIENTIFIC DIRECTOR AND HEAD OF LABORATORY,
ARBOVIRUS AND VIRAL HAEMORRHAGIC FEVER UNIT

The unit is the regional reference laboratory dealing with
the risk of emergence of yellow fever. It provides essential
expertise for informed public health decision-making.
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the Kédougou region in Senedal, in order to understand better the
factors leading to emergence of the viruses through systemised risk
analysis. The objective of the multi-disciplinary project (entomology,
virology, climatology, primatology) is to understand how the virus,
which spreads naturally between wild animals and mosquitos, is
introduced and disseminated and how it creates epidemics in the
domestic environment in human populations. For this, we use health
data (analysing all cases of fever excluding malaria reported in a net-
work of hospitals and healthcare facilities), entomological data
(through the analysis of vectors and their bioecology), and data on
the spread of arboviruses among primates in the region. Understand-
ing these mechanisms is essential, as zoonoses, like avian influenza
or SRAS, will be increasingly prevalent in the future.

What other areas of research are you working on?

Another part of our research is aimed at developing, evaluating and
optimising diagnostic tools. There are few commercial kits for diag-
nosing arboviruses. So, we are trying to develop tests that can be used
at the bed-side of patients or that are more effective than current
versions. As part of the European VHF-diagnostics project™ we have
worked with Jean-Claude Manuguerra’s team at the Institut Pasteur in
Paris, to develop diagnostic test strips that can be used to diagnose
the seven main haemorrhagic fevers. These tests should be used as
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first line tools for epidemic alerts. A mobile platform has also been
developed as part of the project to perform more in-depth diagnoses
and to provide treatment to break the transmission chain. The plat-
form is now operational and has been used during major epidemics in
several African countries. The diagnostic strips are currently being
analysed in several field centres in five African countries.

Is the objective is also to understand how viruses emerge
and survive in nature?

Absolutely, and for that we also need to know how they evolve in
space and time. By analysing the molecular and phylogenetic evolu-
tion of viruses in various epidemiological environments, we can
reconstruct their “history” and understand how they have spread.
Have they re-emerded from a local environment? Were they intro-
duced into a particular country once or on several occasions?
Recently, we showed that six different types of yellow fever had
occurred in Senegal and that some of them were more quickly trans-
mitted than others from one year to the next®. Our data also showed
that Rift Valley Fever (RVF) was introduced five times into Senedal
and Mauritania during the last century, all from East Africa®®, and that
the dengue epidemics in Senedal and Cap Verde in 2009 were due to
strains originating in Asia.

Do you also study the parameters that affect transmission?

It is also essential to understand how the virus and vector interact. In
host vertebrates, the life span of arboviruses and haemorrhagic fever
virus is only a few days. They spend the majority of their cycle in their
vector in nature. It is not because a mosquito is associated with a
virus that it is capable of effectively transmitting it as a vector. We are
looking at the various parametres that can impact transmission. We
have just published the results of this research for the Usutu virus. It
was isolated in Swaziland at the end of the 1950s and appeared in
Europe (Austria) in 2001. We know the virus well, although we still
have little information on how it develops or which species it infects.
The work conducted by an Austrian student, who did his thesis in my
laboratory, shows for the first time that the mosquito Culex neavei is
the natural vector of the Usutu virus, and could play a role in the cycle
of transmission between animals and people and initiate emergence
in human populations®.

Training is key to your mission...

In addition to giving excellent results, the project has shown that our
laboratory is capable of providing high quality training. We have
many students from Dakar university, but also from the University of



Columbia (New York) and Galveston (Texas), where | taught. What |
enjoy the most about my work is having the opportunity to work in an
international, multicultural environment and to conduct fundamen-
tal research in a laboratory environment, while being involved in
applied research on public health issues entailing significant field
work. Today, | participate in high level meetings on public health
policy, while going into fundamental research laboratories to discuss
projects that could impact public health in the long term. This is only
possible in structures such as the Institut Pasteur International Net-
work.

(1) http://ec.europa.eu/research/health/infectious-diseases/emerging-epidemics/
projects/151_en.html

(2) Stock NK, Laraway H, Faye O, Diallo M, Niedrig M, Sall AA. Biological and phylogenetic
characteristics of yellow fever virus lineages from West Africa. J Virol. 2012 Dec 26.
[Epub ahead of print]

(3) Soumaré PO, Freire CC, Faye O, Diallo M, de Oliveira JV, Zanotto PM, Sall AA.
Phylogeography of Rift valley fever virus in Africa reveals multiple introductions in
Senegal and Mauritania. PLoS One. 2012;7(4):e35216. doi: 10.1371/journal.
pone.0035216.

(4) Nikolay B, Diallo M, Faye O, Boye CS, Sall AA. Vector competence of Culex neavei
(Diptera: Culicidae) for Usutu virus. Am J Trop Med Hyg. 2012 Jun;86(6):993-6.

‘ We have developed test strips
that can be used to diagnose the seven
main types of haemorrhagic fever. ®®
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AFRICA — INSTITUT PASTEUR IN COTE D’IVOIRE

“Sharing the same vision

of research”

RESEARCH

What brought you to the Institut Pasteur?

| arrived at the Institut Pasteur of the Ivory Coast by luck. In 1984,  was a
young medical student and was looking for a position in genetic histolo-
gy. My choice in terms of priority led me to the Bacteriology-Virology
Department of the Institut Pasteur of the Ivory Coast. It has proved to be
exceptional opportunity. | worked my way up and am now university pro-
fessor and head of scientific research at the lvory Coast Institut Pasteur.

Training enabled you to strengthen your skills...

Thanks to the support of the International Division of the Institut Pas-
teur, | participated in training at the Paris Institut Pasteur on tropical
microbiology in 1990 and on medical virology in 1992. These courses
enabled me to develop my skills. They also benefitted my team, as |
transferred my knowledge of new technologies learned in Paris, partic-
ularly in the field molecular biology, and setting up and maintaining
data banks of biological samples.

What is the purpose of your research work?

Our research on the vaginal microbiome is aimed at studying the ecology
and composition of the genital microbial system in women in the Ivory
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With 20 reference centres and a strong foothold
in the Ivory Coast’s health system, the Institut Pasteur
drives Ivorian public health.

Q6

TRAINING

PUBLIC HEALTH

Coast. The objective is to determine the effects of the fragility of the vagi-
nal mucus and susceptibility to sexually transmitted diseases. It is a sig-
nificant public health issue. Indeed, women are particularly vulnerable to
sexually transmitted diseases, due to both societal and biological factors.
Work undertaken worldwide has shown the fragility of women’s denital
mucus. This is particularly important in environments where HIV preva-
lence is estimated at 3.4% of the population. The Ivory Coast is still one of
the countries the most hard hit by this epidemic in sub-Saharan Africa.

More than ever, the Institut Pasteur of the Ivory Coast is
playing an essential role in public health...

In terms of research, most of the work undertaken by the Ivory Coast
Institut Pasteur is directly related to public health, due to the Insti-
tute’s strong foothold in the country. However, efforts are being
undertaken to increase the proportion of fundamental research. To
support research, three major infrastructure projects are being
deployed: a biobank and biological resource centre, the high biosafety
P3 laboratory at the Adiopodoumé site and the live science engineer-
ing training centre. The Ivory Coast Institut Pasteur plays a major role
in public health through its twenty national research centres (NRC)
focusing on priority diseases.

The majority of disease outbreaks are confirmed within the NRCs,
where microbiological surveillance and monitoring is conducted. Our
institute also trains all microbiologists in the Ivory Coast. We also
hold training sessions for French-speaking countries in the sub-region
(Togo, Bénin, Burkina Faso) on resistance to antibiotics and molecular
biology techniques.



How do you work todgether with other members

of the network?

Of course we work together best with other institutes from the Institut
Pasteur International Network on the African continent, as they are clos-
est to us. We have joint research projects funded by the Pasteur concerted
action initiative and network-wide research projects funded by the Insti-
tut Pasteur in Paris, but the high turnover of participants and lack of cer-
tain types of human resource makes it difficult to keep the projects going.
The Institut Pasteur in Paris is a benchmark and leader on basic training,
professional training, the acquisition of new technologies and internships
to acquire skills.

What is your vision of the Institut Pasteur International
Network?

It is a network of researchers that qualify as world-class researchers. It
means: (i) training researchers with the Pasteur label that can work in
any research institution, especially in institutes from the network; (ii)
developing relations between institutes to share knowledde and experi-
ence; (i) improving the visibility of the Institut Pasteur as an interna-
tional research network. It also means sharing Pasteur values. At present,
relations are vertical between the Institut Pasteur in Paris and the net-
work. Relations need to become more transversal and horizontal
between the institutes themselves, with North researchers coming more
often to the South (the Institut Pasteur created the first visiting professor
status in 2012 in a South institute). For me, being part of the Institut
Pasteur International Network means sharing a common vision of
research and sharing knowledge. Twenty-eight years on, | don’t regret
my destiny, which brought me to the Ivory Coast Institut Pasteur!
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Improved diagnosis of bacterial meningitis

Bacterial meningitis is a major public
health issue for countries in the Sahel
region, known as the meningitis belt. In this
region, which stretches from Senedal to
Ethiopia, more than 800,000 cases have
been notified over the last fifteen years with
an average mortality rate of 10%. The
majority of victims are children under five
(two thirds of cases abserved). The
youndest, aged between four and eighteen
months, are the most vulnerable.

The meningococcus, pneumococcus and
haemophilus are the three main bacterial
agents responsible for meningitis in
children. However, meningococcus is the
only etiological agent capable of generating
the epidemics observed periodically in
Africa. It comprises a range of sub-types,
including serogroups A, B, C, x, Y and W,
which account for more than 99% of
meningococcal meningitis cases.
Meningococcus serogroup A (NmA) is
responsible for between 80 to 85% of all
reported cases. Consequently, the
introduction of the new MenAfriVac®
vaccine that targets NmA should
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significantly decrease the number of cases
reported in meningitis belt countries.

However, following mass vaccination
campaigns in local populations with
MenAfriVac®, it is feared that bacterial
strains present in those areas could change
rapidly into serogroups that were in
minarity, so far.

In order to confirm the impact of the
vaccine and the first encouraging results
recorded, longer term surveillance is vital. It
is essential for the countries concerned to
have strong diagnostic capacity of bacterial
meningitis. However, diagnosis is costly
requiring equipment and techniques that
are only possible for reference laborataries,
which are often far from patients and the
epidemic area. This hinders real time
epidemiological surveillance of
meningococcus meningitis.

The use of rapid diagnostic tests in the form
of test stripes, simple to use and to analyse
at the bedside of patient, and inexpensive,

apperas to be a highly promising alternative

to strengthen surveillance, particularly in
remote areas. Currently, a first rapid
diagnostic test developed jointly by the
Institut Pasteur and Cermes exists to detect
four out of the main serogroups of
meningococcus, but two are still missing.

At the beginning of 2012, with the support
of the Total Foundation, the Institut Pasteur
launched a project to develop a kit of rapid
diagnostic tests capable of identifying all
the main serogroups of meningococcus. The
core work of the project was offered as part
of high-level doctoral training to a student
from the Ivory Coast. Validating the rapid
diagnostic tests in real life situations will
rely on the expertise of institutes from the
Institut Pasteur International Network
present in the region and their involvement
in the national surveillance system.



AFRICA — INSTITUT PASTEUR IN MADAGASCAR

“Working closely with the
health authorities”

The incidence of tuberculosis is high in Madagascar.
The unit works together with the national anti-TB
programme for the diagnosis and surveillance of
resistance to anti-tuberculosis drugs.

RESEARCH PUBLIC HEALTH

What role does the Institut Pasteur play in combatting
tuberculosis in Madadascar?

The Institut Pasteur in Madagascar plays a leading role in Malagasy
public health. Nationwide, the institute provides public health serv-
ices, research and training. The institute is under the authority of
the Health Ministry, which calls on our professionals reqularly to
deal with epidemics or investigate health issues. The Mycobacteria
Unit has been the national reference centre since 1995. We work
closely with the national programme combatting tuberculosis on
the diagnosis and surveillance of anti-tuberculosis drug resistance.
Our unit conducts research on the bacilli by smear microscopy of
biological samples from patients with tuberculosis symptoms. We
are the only laboratory in the country capable of cultivating and
performing sensitivity testing to the treatment with Koch'’s bacillus.
In Madagascar, tuberculosis prevalence is quite high. The national
programme detects more than 25,000 cases each year, approxi-
mately 15,000 of which are new cases of smear-positive pulmonary
tuberculosis. All patients receive free treatment through by the
national programme.

What type of research does your unit perform?

We carry out operational research projects in conjunction with the
Malagasy health authorities. We have completed the molecular
diagnosis of resistance to tuberculosis using smear microscopy. For
patients that respond badly to antibiotic treatments for tuberculo-
sis, diagnosing resistance is complicated. We have to transport r
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sputum to Tananarive, where it is cultivated and tested for resist-
ance. Through this new technique, we have shown that it is possi-
ble to detect resistance to the two main antibiotics used to treat
tuberculosis by using sputum smear microscopy for patients’ ini-
tial diagnosis®.

We are also involved in applied research projects. We are currently
jointly supervising a doctoral student who is working in the labora-
tory of Professor Solat at Paris-Sud university on the genetic diver-
sity of strains of Mycobacterium tuberculosis.

In 2013, another student will be working for several months on the
virulence of M. tuberculosis strains at the Institut Pasteur in Paris in
the Mycobacterial genetics unit. Pulmonary tuberculosis is the most
widespread form of the infection, but there are also cases where the
bacillus finds its way into other ordans leading to pleural, peritoneal
and genital tuberculosis. The question is whether specific strains
could lead to such extra-pulmonary tuberculosis (EPT).

In partnership with the same unit, we are participating in a new
multi-centre project in conjunction with the Institut Pasteur in Ban-
gui and the Pasteur Centre in Cameroon, aimed at assessing new
methods of diagnosing tuberculosis in children [see below]. Finally,
we recently published the results of several years’ research showing
that modern so-called “Beijing” strains gave inferior gamma inter-
feron responses than other older strains®. Our clinical research was
conducted on a cohort of patients and confirmed studies already

Better diagnosis
of child tuberculosis

infection. While infants and young children are exposed to

increased risk of serious types, child tuberculosis is a hidden
epidemic in most countries. One of the reasons is the difficulty of
diagnosis in children. Most developing countries still use a method
based on detecting the presence of bacilli under the microscope.
However, young children are generally not capable of providing
sputum, and when they do, the sputum is often negative when
examined.

According to the WHO, 200 children die every day from this

Today, in developed countries, new methods based on molecular
biology are used. The Mycobacterial genetics unit at the Institut
Pasteur in Paris has just launched a multi-centre project in partner-
ship with the teams of the Institut Pasteur in Bangui, Madagascar
and the Pasteur Centre in Cameroon. The objective is to evaluate
the effectiveness of these new diagnostic techniques on basic tests
on children in developing countries. The results of the three year
study should enable earlier diagnosis of child tuberculosis so that
it can be treated as quickly as possible.
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published on cell culture. We are currently continuing this work in
order to interpret the results by analysing other cytokines known to
be involved in the immune response to tuberculosis.

You worked as a researcher in the pharmaceutical industry,
what have you gained from the transition to public health?

They are such different worlds, it is very difficult to compare them.
In industry, | worked purely for commercial purposes. When |
joined the Institut Pasteur in Madagascar in 1992, | had no idea
about public health. With hindsight, | have to say that on a per-
sonal level | am particularly content to have made the change,
which triggered a feeling of being useful through my work. Here,
we are much closer to patients’ reality. It teaches us to be humble
in terms of our knowledge, which is often focused on technology.
In 1995, | took a course on medical mycobacteriology at the Insti-
tut Pasteur in Paris.




The emergence of multidrug-resistant tuberculosis

The emergence of multidrug-resistant Hain™ testing (line probe assays) and with providing their own funding (Mali and
tuberculosis (TB-MDR) and extensively GeneXpert™ apparatus enabling a rapid Gabon), confirming that the network
drug-resistant tuberculosis (XDR) is a diagnosis (two hours) of Mycobacterium initiated by Ofid funding is operational and
worrying phenomenon. The number of tuberculosis resistant to rifampicine. aiming for sustainability.

TB-MDR cases in the world was estimated A training workshop was held in Cameroon

at 500,000 in 2008, of which 10 % are XDR at the beginning of 2012 on molecular * Participants from South: Benin, Burkina Faso,
cases. Rapid diagnosis with study on diagnosis technologies for TB-MDR: the Cameroon, lvory Coast, Guinea-Bissau, Niger, Central
resistance to antibiotics is necessary to deal  Hain™ technique, the GeneXpert™ African Republic, Todo.

External participants in the project: Mali, Gabon.

adequately with TB-MDR. The objective of technigue and the sequencing analysis AN . ;
; . « Participants from the North: International Union
the project entitled “A laboratory network method. The first year results were ) ) )

. X X X X adainst Tuberculosis (France), Institut Pasteur (Pr B.
for tuberculosis diagnosis and drug disseminated on posters and via GicqUelMoleat langeneticaluni i Royallinsticutelon
susceptibility testing (DST) in Africa with communication during the workshop, which  grgpical Medicine (Belgium), San Raffaele Institute,
the aim of avoiding multidrug-resistance was held in Cotonou in January 2013. Milan (taly), Aarhus University Hospital (Denmark).
emergence and transmission” financed by During the workshop a diagnostic algorithm
the OPEC Fund for International was proposed for the initial molecular

Development (0fid) is to set up a network of ~ testing to detect TB-MDR. The programme
eight reference laboratories in sub-Saharan should be extended to regional reference

Africa® to diagnose TB-MDR strains in laboratories in other countries, including the
conjunction with European laboratories™. Gabon, the Democratic Republic of the

The project, which began in late 2011, has Congo, Rwanda, Burundi, Mali, Senegal and
enabled laboratories to be equipped with Guinea Conakry. Some of these countries
the material and reagents required for participated actively in the workshops by

After my course, one of the participants asked the others what we
did for the national programme agdainst tuberculosis in our respec-
tive countries. | explained that | worked on research on genotyping
and on the resistance of M. tuberculosis strains. The participant
replied “There is no use in that. If someone told you to walk on your
head, you would walk on your head?” | felt humiliated and his words
stayed in my mind for years. It is true that in those days we had no
treatment for resistant strains, he was trying to make me under-
stand that the only way to break the transmission chain was by
diagnosing and treating contagious people with pulmonary tuber-
culosis.

The stinging remark made me think a lot. So | decided to devote
part of my working life to public health and teaching to be useful for
my country. But it also strengthened my conviction to continue
research. There is no reason for research on infectious diseases to
be conducted solely in North countries, while the combat is in the
South countries, which are primarily affected. That is my vision and
my approach to my work today.

(1) N. Dubois Cauwelaert, H. Ramarokoto, P. Ravololonandriana, V. Richard, V. Rasolofo.
DNA extracted from stained sputum smears can be used in the MTBDRplus assay. J Clin
Microbiol (2011) 49 (10): 3600-3603.

(2) Niaina Rakotosamimanana, Vaomalala Raharimanga, Soa Fy Andriamandimby, Jean-
Louis Soares, T. Mark Doherty, Maherisoa Ratsitorahina, Herimanana Ramarokoto,
Alimuddin zumla, Jim Huggett, Graham Rook, Vincent Richard, Brigitte Gicquel,
Voahangy Rasolofo-Razanamparany and the VACSEL/VACSIS Study Group. Variation in
gamma interferon responses to different infecting strains of Mycobacterium
tuberculosis in acid-fast bacillus smear-positive patients and household contacts in
Antananarivo, Madadascar. Clin Vaccine Immunol (2010) 17 (7): 1904-1103
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ASIA — INSTITUT PASTEUR IN CAMBODIA

“A wonderful opportunity
for sharing knowledde”

P Researce

What is your role at the Institute?

| have been working for nine years at the Institut Pasteur in Cambodia,
focusing particularly on immune response to HIV infection, but also
working with Dr Daniel Scott-Aldara’s teams at the Paris Institute
since 2003 and with Professor Patrice Debré’s teams at Pitié-
Salpétriére hospital. | first investigated natural resistance to HIV
infection in the Cambodian population. More recently, | have been
studying the problems of inflammatory reactions occurring in HIV-
seropositive patients co-infected with other diseases such as tuber-
culosis, as part of the Capri-NK project financed by the French
National Agency for Research on AIDS and viral hepatitis (ANRS).
Indeed, the reconstitution of the immune system in co-infected
people treated for both diseases can generate paradoxical reactions
exacerbating the patient’s general state, which can be fatal. Such a
paradoxical reaction is know as the Immune Reconstitution Inflam-
matory Syndrome (IRIS)®,

Is a predictive test being developed?

There are not yet any predictive markers or diagnostic tests for IRIS.
The work conducted jointly with Doctors Scott-Algara and Nerrienet
from the Retroviral Infection Regulation unit (Institut Pasteur in
Paris) showed that in the absence of antiretroviral treatment, there
is a correlation between the activity of natural killer cells (NK) and
the risk of triggering a paradoxical reaction®. This research was the
subject of my thesis, which | defended successfully in December
2011. The work is important in terms of public health as it opens
the way to developing a predictive test on triggering Iris, which
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[HOIND)XFN| DOCTOR, HEAD OF THE HUMAN IMMUNOLOGY PLATFORM — ASSOCIATE
PROFESSOR AT THE UNIVERSITY OF HEALTH SCIENCES AT PHNOM PENH

Our teams study immune response to HIV infection.
They are involved in major international research projects
through the PIIN.

should enable us to better apprehend diagnosis, improve patient
care and manade medical complications better. We are continuing
this research to improve the characterisation of the response of NK
cells in co-infected patients. At the same time, we have also begun
working with the Oswaldo Cruz Institute in Brazil, to confirm our
results on a genetically different population from the population in
Cambodia. We also plan to conduct a similar study on the African
population in conjunction with an institute from the Institut Pasteur
International Network on the continent.

Are you also involved in other research projects?

| am currently also involved in two new projects financed by the
ANRS. The first is @ multi-centre PAANTHER-01 trial in conjunction
with the Pasteur Centre in Cameroon, aimed at improving the diag-
nosis of tuberculosis in children infected by HIV. The second project,
again in collaboration with the team at the Retroviral Infection
Regulation unit of the Institut Pasteur in Paris, will enable us to
evaluate the impact in Cambodia of exposure to HIV and maternal
antiretroviral treatment during pregnancy, after delivery and during
breastfeeding on the innate immunity of uninfected newborns.
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Thanks to the Institut Pasteur International Network, | have been
involved in major international research projects. From a Cambodian
perspective, the network is immense, and | am extremely lucky to
be part of it. By joining the Institut Pasteur in Cambodia and the
Institut Pasteur International Network, | have had the wonderful
opportunity to share knowledge and discover new concepts that are
highly useful to improving patient care.

What have you dained from working with the Institut Pasteur
in Paris?

Enormous input in terms of expertise in my research field, and close
ties forged over the years, which have really helped me to develop
professionally. Sometimes, when | am confronted with an issue that
| can’t resolve or a technique that | don’t master, exchanging with
the teams in Paris enables me to overcome the difficulties. It also
provides precious support for developing new research projects. It is
beneficial on a personal level, but | can also use the new knowledge
| learn to prepare courses, as | teach at the university of health sci-
ences in Phnom Penh. More generally, the training | received on HIV
immunology in Paris has enabled me to transfer certain techniques

Polidy Pean - award-winning!

ast September, at the 45th Board Meeting of PIIN directors In
Korea, Mathurin Tejiokem (Pasteur Centre in Cameroon) and

Polidy Pean (Institut Pasteur in Cambodia) were awarded the
2011 and 2012 Dedonder Clayton prizes, for the high quality of
their scientific work. The prize, which was created by the Institut
Pasteur, is aimed at providing recognition and support for tal-
ented young scientists conducting research work on HIV/AIDS in
countries with limited resources.
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locally, at national level. For instance, techniques for numbering
CD4 cells and implementing the immunology platform at the Insti-

tut Pasteur in Cambodia.

My research work was recently awarded the Dedonder-Clayton prize
[see figure on previous pagel. It was both a great surprise and dgreat
source of joy for me. The prize has boosted my motivation to con-
tinue working in research, which | would particularly like to dedicate
to those who have assisted and supported my work.

(1) Immune Reconstitution Inflammatory Syndrome.

(2) Natural killer cell degranulation capacity predicts early onset of the immune
reconstitution inflammatory syndrome (IRIS) in HIV-infected patients with tuberculosis

—Blood 2012 Apr 5;119(14):3315-20.
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The South-East Asia encephalitis research programme
(SEAe), improving diagnosis to improve treatment and the
prevention of infectious encephalitis in South-East Asia

Encephalitis is a serious inflammation of
the central nervous system associated with
signs of neurological disorder. Because of
high mortality and neurological sequelae,
encephalitis is a public health concern
worldwide. Encephalitis is frequently caused
by infections predominantly from virus and
bacteria. In Asia, where the most frequent
etiologies are major public health problems
(dengue, Japanese encephalitis, West Nile
virus, enterovirus Nipah virus), encephalitis
is one of the most frequent and serious
reasons for child hospitalisation. Despite
in-depth microbiological analysis and the
use of advanced molecular biology
techniques, the precise infectious origin of
encephalitis remains unknown in over 60%
of cases. In order to fill this knowledge gap,
South-East Asia, a region of significant
biodiversity and area of high risk of
infectious disease emergence, is the

most appropriate area to discover the
mechanisms leading to encephalitis. The
surveillance, detection and study of
infectious encephalitis in South-East Asia is
a major public health challenge, at both
local and international level.
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In 2012, an inter-institutional and
multidisciplinary initiative was launched
involving five countries in South-East Asia
(Cambodia, Laos, Vietnam, Thailand and
Indonesia) and France. With the support of
the French Alliance for life sciences and
health (Aviesan) and the World Organisation
for Animal Health (OIE), the consortium
forms the largest community of
professionals involved in research on
encephalitis. National health authorities in
partner countries, major university hospital
sites, and public and private health
institutions have decided to participate in
this major project in South-East Asia. The
Institut Pasteur, Institut Pasteur
International Network, the Inserm, the Cirad,
Aix-Marseilles University, the Mérieux
foundation, Oxford university, and the
Wellcome Trust decided to join forces with
local facilities to try to find solutions to the
challenge of infectious encephalitis in
South-East Asia.

The main objectives of the SEAe programme
are to: (i) develop physio-pathological and
etiological knowledge on infectious
encephalitis; (i) enhance diagnostic

capacity and care of infectious encephalitis
in partner hospital sites; (iii) identify and
characterise the known and unknown
pathogens responsible for cases of
encephalitis; (iv) identify the transmission
factors by an interdisciplinary “one health”
approach associating human health, animal
health and the environment; (v) obtain
reliable data on existing infectious
neurotrope agents to enable national and
regional health authorities to better define
their prevention policies and vaccine
strategies. The implementation of the SEAe
research programme began in Cambodia,
Laos and Vietnam and will be extended
subsequently