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Summary

The Fogarty International Center (FIC) of the U.S. National Institutes of Health has supported
long-term (>6 months) basic, clinical and applied research training and research for over 3,600
future leaders in science and public health from low- and middle-income countries (LMICs); tens
of thousands more persons have received short-term training. FIC started these programs in 1988
with the flagship HIV/AIDS International Training and Research Program (AITRP) in response to
the global pandemic. More than 23 extramural training and research programs plus an intramural
program are now operating — all in collaboration with other Institutes and Centers at NIH, U.S.
government agencies, foundations, and partner institutions in LMICs and the U.S. While
infectious diseases still reign mightily in Sub-Saharan African and South East Asian countries,
non-communicable diseases are emerging globally, including in LMICs. Newer FIC training
programs are addressing chronic, non-communicable diseases and strengthening the quality of
medical schools and health care provider training, in addition to expanding expertise in infectious
diseases. The model for successful training is based on long-term commitments, institutional
strengthening, “twinning” of research centers, focus on local problems, and active mentoring.
Trainees from Africa, Asia, and Latin America have made notable scientific contributions to
global health, attained leadership positions, and received special recognition nationally and
internationally. As the FIC programs are institutional-strengthening partnerships and candidates
are carefully selected and mentored, close to 90% of FIC trainees return to their countries of
origin. After returning home the FIC-trained leaders have continued to mentor and train thousands
of individuals in their home countries.
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Introduction

The Fogarty International Center (FIC) is one of the 27 institutes and centers (ICs) of the
United States National Institutes of Health (NIH), a component of the Department of Health
and Human Services (DHHS). The FIC supports basic, clinical and applied research and
research training for U.S. and foreign investigators working in low- and middle-income
countries (LMICs). Since its establishment by Congress in 1968, over 3,600 scientists
globally have received long-term (= 6 months) research training and research awards
through FIC programs, mostly scientists and public health leaders from the poorest nations;
tens of thousands more have received shorter-term training.

To implement its programs, FIC partners with more than 20 ICs at NIH, numerous U.S.
Government agencies, the World Health Organization (WHO), the Bill & Melinda Gates
Foundation and other foundations and, most importantly, LMICs, to develop, fund, and
implement programs of common interest and mutual benefit. Over 400 extramural research
training and research projects involving more than 100 U.S. universities are operating in
over 100 LMICs (Figure 1). The FIC also convenes small and large conferences so that the
most eminent authorities can address critical global health research problems such as polio
eradication, the impact of climate on disease outbreaks, setting disease control priorities in
developing countries, confronting the global epidemiological and demographic shift,
defining the research agenda for stopping the spread of Plasmodium falciparum resistance to
artemisinin compounds, and strengthening research capacity in LMICs. In addition to
extramural activities, within FIC there is a research division focusing on quantification of
epidemiological trends tied to influenza, diarrheal diseases, malaria, and other infectious
diseases (IDs). Other divisions within the FIC define FIC global health research policies,
strategies and programs; track and evaluate the success of FIC trainees and activities;
promote international collaborations of all NIH institutes and centers; and, administer the
global health programs.

Global health research is now one of the NIH director’s priorities; this commitment has
increased enthusiasm and investment in global health research across the campus. The FIC
director’s role as the NIH Associate Director for International Research enables Fogarty to
encourage the mobilization of the NIH investment to focus strategically on priority global
health issues. President Barack Obama and Secretary of State Hillary Clinton have identified
global health as a top international priority within the administration’s new Global Health
Initiative (1) which focuses on infectious diseases and maternal-newborn and child health.

Why this focus on young children and mothers? A recent review of under-five mortality has
shown that worldwide mortality in children younger than 5 years of age has dropped from
11.9 million deaths in 1990 to 7.7 million deaths in 2010; yet, 3.1 million (40%), 2.3 million
(30%), and 2.3 million (30%) of these deaths occur in the neonatal (<1 month), post-
neonatal (1 month to 1 year), and 1 year to 5-year periods, respectively (2). Many if not
most of these deaths are due to preventable infections. In addition, there are an estimated
150,000 maternal deaths yearly at the time of birth and these deaths are also avertable (2, 3).

The Disease Control Priorities Project and the Fogarty International Center
Strategic Plan, 2008-2012

A landmark set of encyclopedic studies was published in 2006 by the Disease Control
Priorities Project (DCPP) addressing global health and global health research priorities and
the cost-effectiveness of interventions to address common health conditions in LMICs. The
DCPP was an alliance of the FIC/NIH, World Bank, World Health Organization, Population
Reference Bureau (for dissemination), and the Bill & Melinda Gates Foundation (as funder)
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with goals to quantify the global burden of diseases by geographic region, assess
epidemiological and demographic trends and projections, and compute the cost-
effectiveness of interventions to manage, control, and prevent those diseases (4-8). The FIC
served as the Secretariat for the DCPP. The DCPP analyses showed that during the latter
half of the 20th century, life expectancy increased dramatically throughout the world to
greater than 60 years in all regions, except for Sub-Saharan Africa (SSA) where life
expectancy at birth was 46 years in 2001 (Figure 2). Noteworthy is that chronic and non-
communicable diseases have become more prominent in all regions, including the poorest as
well as the richest where cardiovascular diseases, mental illness and cancers are also major
problems (Table 1) (4, 5). Perinatal conditions (birth trauma, infections, respiratory distress)
are among the top five causes of Disability Adjusted Life years (DALYS) in all but one
LMIC region. Even with the demographic and epidemiological shift, IDs comprise close to
30% of the disease burden in LMICs (Table 2).

Although SSA countries have only 13% of the population of LMICs, they have 25% of the
DALYs, and 54% of all the IDs; SEA countries comprise 27% of the LMIC population, 29%
of all DALYs, and 27% of the IDs. Within SSA and SEA regions, IDs contribute 59% and
31% of the entire disease burden, respectively (Table 2) (4-9). The top six IDs comprise
almost 25% of all DALYs in LMICs (Table 3); SSA has the highest HIV/AIDS, malaria,
measles, and sexually transmitted disease burdens and SEA leads in respiratory infections
and diarrheal diseases (9).

A map of the world with size of the country and regions reflecting infectious and chronic
disease deaths is shown in Figure 3 (http://www.worldmapper.org); SSA and SEA are most
prominent in this projection for deaths due to IDs. By virtue of their large populations,
countries in SEA have a “dual burden” of disease and deaths.

Best buys in health were calculated in the DCPP by a comprehensive set of cost-
effectiveness analyses addressing over 300 conditions for which proven personal and
community-based interventions are available; the “best buys” expressed as DALYSs averted
per dollar invested include both chronic and communicable diseases (Table 4) (7). These
conditions are addressed by several of the FIC programs. Assisting LMICs in setting their
own priorities based on local analytic exercises, including best buys, was a major goal.
Several countries are using DCPP materials and methods. India and South Africa have
begun extensive national priority-setting and health-sector planning exercises; these have
been based on field research, health information, analysis, consensus meetings, and policy
development actions which are leading to disease reduction programs (10, 11). Both
countries have a large “dual burden” of disease.

The goals and priorities of the FIC Strategic Plan, 2008-2012, were informed by and
derive in great part from the extensive reviews and analyses in the DCPP and from U.S. and
LMIC stakeholders. As a research and training institution, the FIC vision is “a world in
which the frontiers of health research extend across the globe and advances in science are
implemented to reduce the burden of disease, promote health, and extend longevity for all
people.” The FIC achieves this vision through: facilitating and conducting global health
research; building partnerships between and strengthening research institutions in the U.S.
and abroad; and, training the next generation of scientists to understand, control, and prevent
diseases, especially those in LMICs. FIC specific goals and priorities in the Plan are shown
in Table 5 (12); new goals address the shifting global burden of disease and disability while
continuing to address the “unfinished agenda” of infectious diseases, research and research
training, and implementation research to better deliver and scale-up efficacious locally
feasible interventions.
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FIC Programs

FIC programs address infectious diseases, non-infectious diseases, and a variety of cross-
cutting themes. The FIC Extramural research training and research programs are listed in
Table 6; the research training programs (usually D43s in NIH award classification) most
often run for 5 years and are renewable through re-competitions. They have leadership
development in science and public health as a primary goal. The FIC and NIH research
programs (usually R0O1s, R03s, and 21s) do not have training as a primary goal per se but
substantial numbers of LMIC scientists have emerged as leaders, benefitting directly from
these collaborations. The FIC research training programs alone have trained over 3,600
scientists for periods from =6 months to 4 years; 50% of the trainees have been associated
with the HIV/AIDS programs; the Global Infectious Diseases Program, and the International
Bioethics Education and Career Development Program have trained over 400 persons each.
All research training programs by beginning and ending dates, number of grants given, and
persons trained since the first major grant program began in 1988, including numbers of
foreign and U.S. trainees are in Table 7. The number of trainees by country is shown in
Table 8. China, Brazil, South Africa, and India have had over 200 trainees each. In addition,
tens of thousands of others have benefitted from shorter training experiences supported by
the FIC and partners, including those tied to laboratory skills and technology transfer. Most
importantly, thousands more scientists and public health workers have been mentored and
trained by the FIC-trainees upon their return home — and these in turn are training others.
Thus, the FIC programs are “a gift that keeps on giving.”

The FIC proposed budget for FY (fiscal year) 2011 is about $73 million of which $58
million is targeted toward the extramural research training programs. The FIC extramural
budget grew substantially from 1988 to 2003 ($10 million to $50 million) but has flattened
over the past 7 years; co-funding from partners has provided over 20 percent of FIC support
over the past decade with a notable increase in FY 2009 and FY 2010 due largely to the
American Recovery and Reinvestment Act (ARRA) and the Medical Education Partnership
Initiative (MEPI) (discussed below) (Figure 4). From 1988 to 2010, FIC programs have
invested over one billion dollars, including co-funding, on global health research training,
research, and capacity building in LMICs through partnerships with U.S. institutions. A few
examples of FIC programs follow.

Infectious Diseases Programs

The AIDS International Research and Training Program (AITRP), launched in 1988 in
response to the HIV/AIDS epidemic, was the first FIC research training program to focus on
LMICs and has remained the focus of FIC Extramural Programs; the AITRP has been the
template for other Fogarty research training programs. Specific FIC programs have
addressed the ecology of infectious diseases (a research program), malaria, tuberculosis, and
global infectious diseases (non-HIV/AIDS), and biodiversity conservation/drug discovery
from natural products (a research program).

—The AITRP—Since 1988, over 1,500 long-term trainees from more than 90 LMICs at
greatest risk have benefited from over $200 million FIC dollars invested in the AITRP; close
to 90% of these trainees have returned to their home country and assumed important
positions combating HIV/AIDS and related conditions (Figure 5). Almost two-thirds of the
trainees have been involved in Ph.D. or post-doctoral advanced training in patient diagnosis,
management, and prevention and doing basic virology, pathogenesis, and immunological
studies (13-24). What follows are a few examples of research and training conducted as part
of the AITRP program.
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»  The Botswana-Harvard AIDS Institute Partnership (BHP), established in 1996,
addresses prevention of mother-child transmission, the genomic analysis of the
HIV virus, vaccine development, and virus resistance and patient adherence to anti-
retroviral drugs; the BHP Reference Laboratory is in a training facility building in
Gaborone supported by the AITRP and other donors.

» A Brazilian trainee linked to the University of California, Berkeley, AITRP has
become Director of the National STI/HIV/AIDS Program and President of the
National AIDS Commission.

»  Decreasing HIV/AIDS transmission by circumcision of HIV-infected men was
shown by FIC-supported scientists from Uganda and John Hopkins University (22).

»  The recently published and highly-publicized study demonstrating the effectiveness
of a vaginal gel in preventing HIV/AIDS transmission in South Africa was the
result of several collaborations between the AITRP supported Center for the AIDS
Program of Research in South Africa (CAPRISA), Cape Town, and Columbia
University (17, 18).

»  Because HIV predisposes patients to opportunistic infections, tuberculosis (and
drug-resistant TB) is a closely related area of training and investigation in the
AITRP and other FIC cooperative initiatives (15, 16, 23).

—The Global Infectious Diseases Training Program (GID)—This program builds
sustainable research-capacity in LMICs in Asia, Africa and Latin America that suffer from
malaria and other infectious conditions including neglected tropical diseases (25, 26);
special focus is given to conditions that affect young children and pregnant women. As of
2004, the program had helped train over 200 students at the undergraduate, graduate, and
post-doctoral levels. Some examples of the science and training conducted under the GID
program follow.

»  Grantees from the University of Maryland working with colleagues in Mali and
Malawi have discovered genetic markers useful for detecting resistance of
Plasmodium falciparum to antimalarial drugs (27).

»  Scientists from the University of California, San Francisco, has studied effective
drug combinations, including artemisinin combination therapies, for managing
malaria in working with Uganda colleagues (28).

»  PlIs from Cornell University and the University of California, Berkeley, have been
working with Pls from Foundation Oswaldo Cruz (FIOCRUZ) in Salvador and Rio
de Janeiro, Brazil, studying leishmaniasis, schistosomiasis, HTLV-1, meningitis
and other emerging pathogens of the urban and rural poor (29).

—Ecology of Infectious Diseases (EID)—This research program, partnered with the
National Science Foundation, funds interdisciplinary research that elucidates ecological and
biological mechanisms that govern the complex relationships tied to environmental changes
and transmission dynamics of infectious diseases. Activities focus on the development of
predictive models for the emergence and spread of diseases in humans and other animals,
and to create and enhance strategies to prevent or control them.

»  One project focusing on a parasitic disease of coral reefs, is among the first to
demonstrate conclusively that climate is a driver for infectious disease in marine
ecosystems. The same project has adapted an RNA-based biosensor for field
diagnosis of Aspergillus.
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The FIC Intramural Program - International Epidemiology and Population Studies
(DIEPS) focuses on the study of the determinants, spread, and burden of IDs using
descriptive and analytic approaches, with a focus on mathematical modeling. The
Multinational Influenza Seasonal Mortality Study (MISMS), Research and Policy for
Infectious Disease Dynamics (RAPIDD), and Malnutrition and Enteric Diseases (Mal-ED)
Network programs are collaborating globally to understand, describe, predict and prevent
epidemics.

—MISMS investigators analyze national and global mortality patterns associated with global
influenza virus circulation using modern molecular and modeling approaches (30-35).
Collaborations have been established with more than 30 countries, many in the southern
hemisphere where influenza patterns had been described sparsely. Information is
disseminated via yearly meetings, interactive workshops, and a website
(http://lwww.origem.info/misms/index.php). Recent seasonal influenza trends, epidemics,
and basic reproduction numbers in Brazil have been reported by MISMS investigators (30).
The MISMS network is funded in great part by the Office of Global Affairs, DHHS.

—RAPIDD researchers make mathematical modeling relevant to policy makers responding
to infectious disease outbreaks through analysis and forecasting. Of particular interest are
animal-human relationships manifesting in zoonoses. Selected infectious diseases addressed
include emerging infections (hantavirus, nipah virus), monkeypox, and rotavirus (36—40).
This program is supported by the Department of Homeland Security.

—The new MAL-ED Network is describing the complex inter-relationships between enteric
infections and malnutrition in young children in eight LMICs in Asia, Africa, and Latin
America. Countries have initiated longitudinal cohort studies using standardized protocols to
describe the global pattern of nutritional and enteric factors influencing early childhood
development. This large project is co-managed by FIC and the Foundation for the NIH and
is funded by the Bill & Melinda Gates Foundation.

Continuing a long history of convening authorities to discuss critical issues in public health
policy, the FIC has sponsored several consensus symposia in recent years dealing with
infectious diseases.

» In 2007, a meeting titled “Polio Immunization: Moving Forward” was co-organized
with the National Institute of Allergy and Infectious Diseases (NIAID). This
meeting advised research on inactivated and live polio vaccines and other topics in
support of the polio eradication initiative (41).

* In 2010, in Rio de Janeiro, FIC co-organized a historic symposium “Smallpox
Eradication after 30 Years: Lessons, Legacies, and Innovations” with the Sabin
Vaccine Institute and the Foundation Oswaldo Cruz, Rio de Janeiro. Emphasis at
the symposium was placed on the relevance of smallpox eradication for other
programs (42). A special issue of Vaccine will be devoted to the papers presented at
this meeting which will focus on the newer disease control and eradication
programs inspired by the triumph of smallpox eradication.

e Alsoin 2010, the FIC and NIAID co-organized a meeting “Artemisinin Resistant
Malaria: Addressing Research Challenges, Opportunities, and Public Health
Challenges.” The research and control agendas and types of collaborations needed
to stop the spread of artemisinin resistance are being disseminated widely.

Infect Dis Clin North Am. Author manuscript; available in PMC 2012 September 1.


http://www.origem.info/misms/index.php

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Breman et al. Page 7

Non-Infectious Disease and Cross-Cutting Programs

Several analyses of the trends in global disease burdens have indicated that cardiovascular
diseases (heart attacks, stroke, hypertension), brain disorders and mental illness (depression,
schizophrenia), cancer (lung, cervical, gastrointestinal, breast), trauma/injuries (motor
vehicle, war), tobacco use, and lifestyle choices (nutrition-obesity-diabetes, hypertension),
and others comprise the vast majority of health problems in rich and poor countries alike
(Table 1) (4-7, 43). Acute and chronic environmental and occupational health problems are
emerging as major challenges globally, especially in eastern European countries; the FIC has
trained close to 200 scientists to deal with these growing air, water, and land pollution
hazards (Table 7) (44). FIC has added recently several research and research training
programs (Tables 6, 7) in response to the changes in demographics and epidemiological
burdens. FIC programs are beginning to stress dissemination and implementation research.
Evaluation, social science, and management research will be emphasized (45). The ultimate
goal of implementation research is to deliver effectively and scale-up proven interventions.

—Chronic, Non-communicable Diseases and Disorders Across the Lifespan (NCD-
LIFESPAN)

This new program is training scientists in the diagnosis, management and understanding of
non-infectious, chronic diseases. Cardiovascular, nutritional, neuropsychiatric, metabolic
and tobacco-related diseases are in this category (46-52).

—Trauma and Injury Research Training Program (TRAUMA)

This program supports research training on the diagnosis, prevention, and/or treatment
related to injury and trauma in LMICs. The importance of this new program was shown
recently in Cairo where those trained at the Ain Shams hospital in emergency care in
collaboration with the University of Maryland saved lives during the recent turbulent
political events in Egypt.

—Framework Program for Global Health (FRAME)

The FIC has supported the burgeoning development of multidisciplinary global health
coalitions and curricula at U.S. universities. Schools of medicine, public health, nursing,
veterinary medicine, and dentistry have joined with faculties of journalism, communications,
law, arts and sciences, and others to respond to the growing interest of undergraduates and
graduates in global health issues. Major foci of these new programs are to define “global
health”, develop curricula, expand faculty interest and competence, and promote
interdisciplinary global health research opportunities for students and faculty.

—Clinical Research Scholars and Fellows (FICRS-F)

This resoundingly successful co-funded program offers a one-year, carefully mentored,
clinical research training experience for doctoral students and post-doctoral candidates from
the U.S.; the scholars (mainly medical students; residents and fellows are newly added) are
paired during their training with colleagues from LMICs where they will work. The research
training sites are established at NIH-funded and vetted sites in 26 LMICs in Africa, Asia and
South America. Vanderbilt University now manages this program which has trained more
than 400 young scientists (>200 from the U.S. and >200 from abroad) who aspire to a career
in clinical research and global health (Tables 7, 8).

—The Fogarty International Research Collaboration Award (FIRCA)

The FIRCA program fosters international research partnerships between NIH-supported
scientists and their collaborators in LMICs; the program benefits the research interests of
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both collaborators while increasing and enhancing research capacity at the LMIC site. Only
scientists who have an eligible NIH grant may apply. Special consideration is given to
proposed research that addresses significant global health problems, particularly those
problems of high relevance to the foreign country or region; social and behavioral science
and chronic diseases are special focus topics.

—The Global Research Initiative Program for New Investigators (GRIP) was established
by FIC in 2002 to promote productive re-entry of NIH-trained foreign investigators into
their home countries. The specific goal of the initiative was to provide funding opportunities
upon returning home for the increasing pool of foreign investigators and health professionals
with state-of-the-art knowledge of research approaches to address local problems. GRIP
uses the research (R01) funding mechanism. Since 2002, GRIP awards have been made to
77 investigators at 60 institutions in 22 countries.

—Medical Education Partnership Initiative (MEPI)

It is estimated that SSA has only 600,000 health care workers for a population of 682
million; relatively few of these are physicians (51-53). The new Medical Education
Partnership Initiative (MEPI) is supporting 13 institutions in 12 SSA countries that, in
partnership with the Health Resources and Services Administration (HRSA), receive support
from the U.S. President’s Emergency Plan for AIDS Relief (PEPFAR). The U.S. and
African academic partners will develop, expand, and enhance models of medical education
focusing on front-line health care providers. These models are intended to support
PEPFAR’s goal of increasing the number of new health care workers by 140,000, strengthen
existing medical education systems, and build clinical and research capacity in Africa as part
of a retention strategy for faculty of medical schools, especially clinical professors. MEPI
intends to provide up to $130 million in grants over five years to African institutions in a
dozen countries, forming a network of about 30 regional partners, country health and
education ministries, and more than 20 U.S. collaborators.

Eleven programmatic awards, largely funded by PEPFAR, will expand and enhance HIV/
AIDS medical education and research training. Eight smaller non-HIV/AIDS awards,
funded by the NIH Director’s Common Fund, with additional support from several NIH
institutes, will encourage the development of expertise in maternal and child health,
cardiovascular diseases, cancer, mental health, surgery, and emergency medicine. Over a
five-year period, MEPI intends to provide up to $10 million for each programmatic award,
up to $2.5 million for each linked project and up to $1.25 million for each pilot grant.

Fogarty Success Stories

In addition to successes mentioned above, FIC trainees have made numerous scientific
advances, attained leadership positions, and received honors during and since their training.
A few examples of these achievements are described briefly in Table 9.

Successful Training for Research in LMICs — The Fogarty Model

There is a great need to develop a much larger health workforce in LMICs. Over the past 23
years the FIC has developed a successful model for training scientists and public health
workers in research and leadership and their application to local problems. Close to 90% of
long-term trainees have returned to their home countries and many have become national
and international leaders.

Over the years, FIC has developed strategies that assure the programs succeed in building
capacity in LMICs. Experience with the development of these research training programs
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have led to a series of principles FIC uses to develop successful research collaboration
training programs (Table 10). In general, Fogarty investments are long-term, made for 5
years, renewable by re-competition to 10 or more years; focus on institutional strengthening,
including addressing managerial and administrative skills; require that U.S. institutions
“twin” with foreign research centers emphasizing local priorities and involvement; require
that the U.S. and other northern country grantee or the LMIC, have an underlying research
grant (RO1 or equivalent) supported by NIH or another funder; this gives the collaboration a
solid research base and intellectual and financial support from other NIH research
organizations, including institutes and centers. Further, Fogarty launched a program to
expand opportunities for NIH trained foreign scientists to obtain competitive “re-entry”
(GRIP) awards of about $50,000 per year to begin an independent research program in their
home country.

Principles for encouraging LMIC scientists to return to their countries and decreasing the
“brain drain” are also addressed by the Pls during the training programs (56). One principle
is to include an agreement between the trainees, their institutions and the co-principal
investigator, in the U.S. and home country, for the trainee to return to the home country.
Mentors often secure positions for successful trainees when they return, increasing their
likelihood of success.

While institutions have rich research environments, networks, and cachet, highly motivated
individuals create ideas, inventions and innovations that advance science and public health.
We have developed a “12-Step Program” to develop leaders in science (Figure 6). In
distinction from richer countries, many scientists from LMICs very frequently have the
opportunity to present their analyses and views to decision-makers, are actively involved in
developing disease management and prevention guidelines, and have a strong influence on
priority setting, decision-making and allotment of funds for research, and public health and
development programs. It is not uncommon for a leader in science in a LMIC to head a
control or elimination program. Leaders in science and public health from rich and poor
countries are increasingly faced with ethical issues tied to their research and its application.
The FIC ethics research program is addressing this cross-cutting area (57).

The importance of good mentoring in FIC programs must be stressed. Good mentoring is a
long-term relationship between trainees and senior investigators, between trainees and
persons with special experience and skills, and between trainees themselves. As research
institutions in LMICs have become stronger in staff and other resources, collaborations
between LMICs have blossomed; many trainees from northern, rich countries are now being
mentored by scientist-grantees from and in LMICs. Most encouraging is that many young
scientists trained by the FIC programs have gone on to publish in internationally renowned
journals, win research awards (including R01s) and establish their own independent
laboratories where they can mentor the next generation of research scientists in their own
and other countries.

Conclusion

Since 1988, over one billion dollars have been invested, including co-funding, on global
health research training, research, and capacity building in FIC programs targeting large
LMICs through partnerships with US institutions. Through these efforts, FIC has supported
a large cadre of scientists in becoming global health leaders. We have defined several
characteristics of successful capacity building initiatives, including institutional
strengthening, “twinning” of research centers, focus on local problems, active mentorship,
mutual benefit to all partners, and, innovation in research. FIC’s ID programs, such as
AITRP, GID and EID, have made breakthroughs in drug development and testing, genetic
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marker research and understanding and managing patients with neglected tropical diseases.
Intramural epidemiology and population studies programs have made important
contributions by defining global mortality patterns associated with influenza, and
investigating animal-human relationships manifesting in zoonoses and the complex
relationships between enteric infections and malnutrition in children. FIC-funded non-
infectious disease programs have expanded global health teaching and training in the United
States. Several new programs, such as TRAUMA and NCD-LIFESPAN, promote research
on the heavy toll caused by non-communicable diseases and injuries. The FIRCA, GRIP,
and MEPI foster capacity building and institutional strengthening in LMICs. The wide
variety of programs, projects and initiatives supported by FIC reflects FIC’s goals of
providing comprehensive training and tools to investigators to ultimately — and sustainably —
build capacity in global health research and lessen the burden of global disease and illness
worldwide.
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Fogarty International Center, Major Research and Training Sites

» 113 Research, 213 Training
»~ $55 million/yr
»~400 active grants

Figure 1.
Fogarty-Supported Training and Research, 2011
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Figure 2.
Trends in Life Expectancy at Birth Globally and by Geographic (World Bank) Region,
1550-2050
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Figure 3.
Deaths due to Infectious and Chronic (Non-Infectious) Diseases by Geographic Region and

Country, 2002-2005
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Fogarty International Center, NIH, Extramural Programs (Appropriated and Co-Funding),
1988-2010
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Figure 5.
Return Rate of Fogarty International Center, NIH, Trainees, 1988-2010
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Figure 6.
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Table 2

Disease Burden, Low and Middle Income Countries, by World Bank Region, 2001

Page 21

Population in millions

Disability-Adjusted Life Years (DALYS)

For all diseases, no. in

For infectious and
parasitic diseases, no. in

Infectious diseases

Region (%) millions (%) millions (%) burden in region, %"
Sub-Saharan Africa 668 (13) 345 (25) 173 (54) 59
South Asia 1,388 (27) 409 (29) 88 (27) 31
Middle East/North Africa 310 (6) 66 (5) 7(2) 16
East Asia/Pacific 1,850 (35) 346 (25) 37 (12) 14
Latin America/Caribbean 526 (10) 104 (8) 10 (3) 13
Europe/Central Asia 477 (9) 117 (8) 5(2) 6
Total 5,219 (100) 1,387 (100) 320 (100) 29

*
includes respiratory infections

Mathers et al, 2006, in Lopez et al, Global Burden of Disease and Risk Factors
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Table 4
Top Ten Best Buys in Health Using Disease Burden and Cost-Effectiveness Analysis

. Prevent neonatal mortality

. Ensure healthier mothers and children

. Promote good nutrition

. Reduce deaths from cardiovascular disease
. Stop the AIDS pandemic

. Stop the spread of tuberculosis

. Control malaria

. Combat tobacco use

. Reduce fatal and disabling injuries

. Ensure equal access to high-quality health care

Adapted from Jamison, D.T., Breman, J.G., Measham, et al., Eds. Disease Control Priorities in Developing Countries, an edition. New York:
Oxford University Press; 2006.; Lopez, A. D., Ezzati, M., Mathers, et al., Eds. Global Burden of Disease and Risk Factors. New York: Oxford
University Press; 2006.; Jamison, D.T., Breman, J.G., Measham, et al., Eds. Priorities in Health. New York: Oxford University Press; 2006.
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Table 5
The Fogarty International Center, NIH, Strategic Plan: Goals and Priorities, 2008 — 2012

. GOAL I: Mobilize the scientific community to address the shifting global burden of disease and disability.
STRATEGIC PRIORITIES
- Expand Fogarty’s investment in noncommunicable diseases research and research training.
- Continue to invest in infectious diseases research and research training.
. GOAL II: Bridge the training gap in implementation research.
STRATEGIC PRIORITIES
- Support and expand the development of research training programs for implementation research.
—  Support the application of implementation research to the recommendations from the Disease Control Priorities Project.
. GOAL Il1: Develop human capital to meet global health challenges.
STRATEGIC PRIORITIES
- Expand programs to provide early global health research experiences for U.S. health science students and junior faculty.
- Sustain research training for future generations of foreign health scientists.
- Expand research support for foreign researchers to promote pathways to independence.
. GOAL IV: Foster a sustainable research environment in low- and middle-income countries.
STRATEGIC PRIORITIES
- Support the development of research hubs in low- and middle-income countries.

- Bolster the development of expertise and use of information and communication technologies (ICT) in support of
research and research training programs.

- Sponsor the development of Fogarty alumni networks.
. GOAL V: Build strategic alliances and partnerships in global health research and training.
STRATEGIC PRIORITY

- Forge partnerships based on mutual interest and complementary strengths.
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Table 6

Fogarty International Center, NIH: Research and Research Training Grants, 1988-2011

Research Training Grants

AIDS International Training and Research Program (AITRP)

Chronic, Non-Communicable Diseases and Disorders Across the Lifespan: Fogarty International Research Training Award (NCD-

LIFESPAN)

Fogarty International Clinical Research Scholars & Fellows (FICRS-F)

Fogarty International Collaborative Trauma and Injury Research Training Program (TRAUMA)
Framework Programs for Global Health (FRAME)

Global Infectious Disease Research Training Program (GID)

Global Research Training in Population Health (POP)

Independent Scientist in Global Health Award (ISGHA)

Informatics Training for Global Health (ITGH)

International Research Ethics Education and Curriculum Development Award (BIOETH)
International Clinical, Operational, and Health Services Research and Training Award (ICOHRTA)

International Implementation, Clinical, Operational, and Health Services Research Training Award for AIDS and Tuberculosis
(IICOHRTA-AIDS/TB)

International Collaborative Genetics Research Training Program (GENE)

International Malaria Clinical, Operational & Health Services Research Training Programs Planning Grants (MALARIA
ICOHRTA)

International Research Scientist Development Award for U.S. Postdoctoral Scientists (IRSDA)
International Training and Research in Environmental and Occupational Health (ITREOH)
Medical Education Partnership Initiative (MEPI)

Millennium Promise Awards: Non-communicable Chronic Diseases Research Training Program (NCoD)

Research Grants

Brain Disorders in the Developing World: Research Across the Lifespan (BRAIN)
Dissemination and Implementation Research in Health

Ecology of Infectious Diseases (EID)

The Japan Society for the Promotion of Science (JSPS)

Fogarty International Research Collaboration Award (FIRCA)

Global Research Initiative Program for New Foreign Investigators (GRIP)
International Cooperative Biodiversity Groups (ICBG)
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Table 9

Selected Fogarty Success Stories

Fogarty grantee Dr. Walter Caurioso from the University of Washington and Peru’s Cayetano Heredia University, found cell
phones to be highly useful in research targeting Peru’s sex workers. Health workers must be able to communicate with the patients
regarding side effects and complications of medications. Traditionally, a paper-based system was used, but Dr. Curioso tapped into
Peru’s extensive mobile phone network and generated an 80% reporting success rate.

Fogarty funded tobacco research provided information critical to the recently-implemented law in Syria banning public smoking.
According to grantee Dr. Wasim Maziak who is based at the University of Memphis, “The inclusion of water pipe smoking
restrictions in the ban is clear evidence of our direct involvement in public policy.”

Former Fogarty trainee at Yale University, Dr. Johnson Ouma, studied tsetse fly genetics in Kenya. Dr. Ouma’s research
investigated the movement and control of tsetse population, and his findings were recently published in PloS Neglected Tropical
Diseases.

Dr. Irmansyah was recently appointed as Indonesia’s Director of Mental Health after completing a year-long Fogarty-funded
fellowship at Harvard University where he received training in genetics research.

Dr. Agnes Moses is a graduate of AITRP at the University of Witwaterstrand in South Africa. Dr. Moses helped to make
tremendous strides in HIVV/AIDS disease management. She organized a program aimed at reducing mother-to-child disease
transmission in Malawi. She also authored articles in the journal AIDS about her work treating pregnant HIV-positive women and
was honored by the Elizabeth Glaser Pediatric AIDS Foundation.

Dr. Veronica Rajal, a clean water scientist and Professor at the National University of Argentina at Salta, was trained at UC
Davis. Her work on a complex water filtration technique combining PCR and hollow fiber ultrafiltration was published in Water
Research. Dr. Rajal, in addition to her work in clean water and sanitation is also working on capacity building — she is developing a
master’s program in Environmental Engineering.

A team of researchers funded by AITRP and led by Dr. Quarraisha Abdul Karim from South Africa and Columbia University,
found microbicide gel, when used regularly by women, to reduce the risk of HIV transmission by up to 54% in South Africa.

Dr. Ronald Gray, a Fogarty grantee working at Johns Hopkins University, found that male circumcision can reduce the risk of
male HIV infection by approximately 60%. The two-year study which looked at over 5,000 men in rural Uganda is poised to be at
the forefront of a “new era for HIV prevention.”

Dr. Kawengo Agot, a former AITRP trainee at the University of Washington and GRIP awardee from Kenya, became the PI on an
$11 million cooperative agreement with the National Center for HIV, Viral Hepatitis, STDs and Tuberculosis Prevention
(NCHHSTP) at the Centers for Disease Control and Prevention (CDC) entitled “HIV Prevention and Care Services for Young
People in Kenya.”

Thanyawee Puthanakit, a 2002 graduate of the Johns Hopkins’ AITRP, served as a scientific board member of the HIV/AIDS
Treatment Program for the Thailand Ministry of Public Health and the World Health Organization.

Saul Johnson, an AITRP from South Africa trainee who completed his MS from Columbia University, participated in numerous
important monitoring and evaluation studies in the Southern African region. He was an advisor and research manager for the
consortium that managed the Khomanani Campaign, the South African Government’s mass media campaign directed to HIV/AIDS
between 2001 and 2006. He also assisted the Global Fund to monitor HIV programs in Namibia, Swaziland, Angola, Malawi and
Zimbabwe, among others.

Carlos Diaz Granados was a former AITRP trainee at Emory University in Atlanta, Georgia. Upon his return to Colombia, he led
the development for the first Evidence Based Guidelines for the Management of HIV infection in Colombia. These guidelines were
endorsed by the Colombian Ministry of Social Protection (Health) and the Colombian Association of Infectious Diseases.

Lilian Ferrer is a former AITRP trainee at University of lllinois who is now in charge of the Office of International Affairs at
Pontificia Universidad Catolica de Chile. Other duties include having served on the review panel for grant applications for the
Chilean Ministry of Health and as a member of the scientific committee for the first Chilean Congress in Public Health.

Dr. Maria Amelia Veras of Brazil received an AITRP Fogarty scholarship to attend the UC Berkeley School of Public Health
from 1999 to 2001. She is a member of the Epidemiology Advisory Board of the National STI/AIDS Program and works as a
consultant for the Brazil Ministry of Health and to the Angolan National AIDS Program.

Dr. Chuan Shi joined the ICOHRTA Fogarty training program in 2009 at Harvard University. With the knowledge and skill
acquired from the training, he finished a Functioning Assessment Instrument for schizophrenia in China and tested its reliability
and validity in 2010.

Dr. Jean “Bill” Pape is the founding director of Groupe Haitien d’Etude du Sarcome de Kaposi et des Infectieuses Opportunistes
(GHESKIO), the world’s first HIV/AIDS clinic; Dr. Pape is a longtime NIH grantee in Haiti. GHESKIO was named the recipient
of the 2010 Gates Award for Global Health. The organization has provided continuous medical care in Haiti since 1982 - never once
shutting its doors or charging fees. A Haitian physician, Dr. Pape graduated from Weill Cornell Medical College in 1975 and
returned to Haiti in 1979. He is an international leader in the fight against AIDS and the provision of health care for the resource-
poor. In recognition of his achievements, he has received the Legion d’Honneur from the French government, the Carlos Slim 2010
global health award and has been elected a member of the U.S. Institute of Medicine.
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Table 10

Principles of Successful FIC Research Training and Research Programs

Respond to national and global priorities

Collaborating institutions develop “twinning” partnerships

Mutually beneficial to collaborators

Long-term commitment (>5yrs) by FIC

Durable national commitment

Training linked directly to innovative research

Selection of trainees and research projects by collaborating LMIC institutions
Flexibility in types of training and research and management mechanisms
Over time center of gravity shifts to the lower-income countries

Research capacity strengthening tied to public health

Program outcomes: scientific and public health leaders

Long-term and multigenerational institutional and individual partnerships
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