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Context

Cancer has emerged as one of the most significant threats to the health of persons worldwide. In 2010,
it is expected that more than 7 million people across the globe will die from cancer, more than the
number of deaths attributable to HIV, tuberculosis and malaria combined®. Moreover, two-thirds of
these deaths will occur in low- and middle-resource countries. New strategies for the prevention and
treatment of cancer, effective in both low- and high-resource regions, are urgently needed.

Over the past several years, it has been recognized that infections cause approximately one-quarter of
cancers’; in 2010, 3.3 million people will develop cancer directly as a consequence of a chronic infection.
Cervical cancer, liver cancer, stomach cancer, lymphoma, bladder cancer, Kaposi sarcoma, and cancers
of the head and neck can all be caused by chronic infections such as human papillomavirus, hepatitis B
and C, Helicobacter pylori, Epstein Barr Virus, schistosomiasis, and human herpesvirus-8. These
infection-related cancers may provide the best opportunity for short-term gains in the prevention and
treatment of cancer, as illustrated in the following three examples. First, the deployment of a vaccine
against human papillomavirus will likely prevent more than 95% of cases of cervical cancer and could
potentially obviate the need to establish expensive and arduous screening programs in resource-limited
regions®. Second, universal vaccination of young children against hepatitis B in Taiwan has nearly
eradicated pediatric liver cancer, which previously was one of the most common cancers in Taiwanese
children®. Third, the provision of cheap, non-toxic, oral antimicrobials can prevent or cure several
infection related cancers, including stomach cancer®, liver cancer®, and lymphoma’. Taken together, it is
apparent that the focus on infectious agents in the primary prevention and treatment of cancer may
allow for enormous strides against these malignancies in the short-term.

It is notable that the proportion of cancers attributable to infections varies by geographic region. In the
United States, it is estimated that infections cause up to 10% of cancers (or nearly 150,000 new cases
annually), while in many regions of sub-Saharan Africa, nearly 50% of cancer cases are caused by
infections®. In fact, seven of the ten most common cancers in Uganda are attributable to infectious
diseases’. Therefore, to conduct the most efficient and impactful research in infection-related cancers,
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scientists from the Fred Hutchinson Cancer Research Center (FHCRC) partnered with the Uganda Cancer
Institute (UCI) in Kampala in 2004 to form the Uganda Program in Cancer and Infectious Diseases
(UPCID).

Program objectives

UPCID has three core components to its activities: research, capacity building, and care delivery. These
three foci are considered necessary in combination to make meaningful and sustained differences in
infection-associated cancers, and the objects of each component are outlined below.

Research. UPCID research projects are aimed at elucidating the fundamental questions which could
enable comprehensive cancer prevention and treatment strategies in infection-related malignancies.
Examples of research questions currently being pursued are as follows. First, the program seeks to
characterize the natural history of progression from primary acquisition of viral oncogens to the
establishment of chronic infection and eventual development of malignancies. A striking feature of
infection-related cancers is that more than 70% of persons throughout the world are infected with at
least one pathogen which can cause cancer, but less than 0.1% will ever actually develop cancer.
Collaborative research between scientists at the UCI and FHCRC is investigating both the
pathophysiology of tumorigenesis and simultaneously discovering and validating blood- and saliva-based
biomarkers to identify individuals at highest risk for developing cancer. Second, among individuals
predicted to be at highest risk of developing cancer, UPCID is evaluating strategies to prevent the
development of cancer. These approaches include increased application of traditional cancer screening
methods, administration of antimicrobial therapy, and reduction of other risk factors established to
increase the risk for developing cancer. As a final example, UPCID researchers are investigating novel
therapies and care delivery methods specific to infection-associated cancers. These new therapeutics in
particular will target the etiololgic infectious agent, leading to reduced toxicity, increased efficacy, and
lower cost. Each of the methods under evaluation would result in the establishment of prevention and
treatment strategies utilizable in both resource-rich and resource-poor settings.

Capacity Building. The delivery of effective cancer care requires a multidisciplinary team with unique

specialty training. It is far too easy to dismiss the ability to deliver impactful cancer care in resource-poor
regions on account of the complexity of the disease; similar arguments were made against the
expansion of HIV and TB care programs, and have been proven wrong the world over. However, the
acute shortage of trained cancer care teams in the areas with the greatest cancer burden accentuates
the need for expanded training activities. Until recently, the country of Uganda had a single full-time
physician and a single full-time nurse with formal training in oncology practicing at the country’s sole
cancer center. Ancillary and supportive services essential for cancer care delivery, including pharmacy,
laboratory medicine, and pathology are similarly lacking cancer-specific expertise in Uganda. At the
same time, few health care providers, researchers, and policy-makers in the United States have
developed a sufficient understanding of the issues unique to cancer in low-resource regions which
would allow them to effectively collaborate with peers in these areas to make meaningful
improvements. Thus a central mission of UPCID is to provide a series of bidirectional training activities to
build the human capacity for cancer care and research in resource-limited regions.



Care Delivery: Cancer is a complex and chronic disease, and the reduction of morbidity and mortality in
resource-limited areas will only be realized through a multimodal approach. Access to both care
providers and medications is currently an important limitation, and UPCID is developing novel
approaches to expand access. These include: identifying and eliminating barriers to presenting for
cancer care, as over 70% of new cancer diagnoses in Uganda are among persons with extremely
advanced disease'®; implementation of guideline-driven cancer care to reduce the inappropriate use of
chemotherapy, assuring access to those who could benefit from its administration; and increasing the
efficiency of cancer care delivery in resource-poor regions through the creation of care-delivery teams.
Another factor which results in poor outcomes after cancer diagnoses in resource-limited areas is the
loss to follow-up. Cancer treatment can be both expensive and prolonged, making the receipt of a full
course of treatment elusive for those either without resources or who must travel long distances to
obtain cancer care. UPCID is investigating methods of increasing community awareness of cancer and
empowering localized healthcare advocates in cancer who can assist community members in reaching
and remaining connected with remote cancer treatment centers. Finally, no model currently exists of a
cancer treatment facility in low-resource regions which would allow for the efficient and impactful
delivery of care in this setting. UPCID has worked with an international team of architects to design the
first cancer clinic, training center and laboratories in a resource-limited region as a collaboration
between a US National Comprehensive Cancer Center and a local cancer institute, which may offer such
a model in similarly challenged settings.

Outcomes and Impact

Over the first five years of UPCID, substantial progress has been made in each programmatic area. Over
a dozen research projects are currently under way at the research clinic, with work to date elucidating
the pathogenesis, diagnosis and treatment of the two most common cancers in sub-Saharan Africa,

1> and lymphoma™® . The training program has expanded the capacity to treat cancer in

Kaposi sarcoma’
Uganda several fold. To date, five Ugandan physicians have been trained in cancer care through a 13-
month fellowship at FHCRC in a program which provides the foundations of cancer care tailored to
resource-limited settings. To date, an additional 101 Ugandans and Americans have trained with the
program in a variety of disciplines, including pharmacy, nursing care, infectious disease medicine,
epidemiology, laboratory sciences, research coordination, regulatory management, and program
administration. These people will greatly expand the international capacity to improve cancer care and
research around the globe. Finally, the work to improve clinical care will allow UPCID to implement and
evaluate cancer care guidelines in the coming year, measure the impact of increasing access to care, and

break ground on the new cancer center in October 2011.
Challenges and lessons

Great challenges remain in reducing the morbidity and mortality of cancer around the globe. Cancer
remains low on the list of health priorities of policymakers in resource-poor regions, and is still not seen
as an important global health issue for many donor agencies'®. This creates challenges in funding new
initiatives and reduces the perceived urgency to make large changes in healthcare delivery systems. The
lack of personnel trained in cancer research, care delivery, or education is among the greatest
challenges faced by UPCID as the few persons with expertise are required to simultaneously provide
patient care, conduct cutting-edge research, and administrative leadership. Finally, the lack of cancer



literacy in the general population of many low- and middle-resource countries leads to ignorance about
the burden of cancer in these settings, as well as contributes to an absence of cancer advocacy and a
complacency with current systems. Despite these challenges, the experience of UPCID has shown that a
collaborative, multidisciplinary approach to global cancer focused on research, capacity building and
care delivery can make many meaningful and sustainable improvements in resource-limited settings.
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