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DISEASE CONTROL PRIORITIES
Budgets constrain choices. Policy analysis helps decision makers achieve the greatest value
from limited available resources. In 1993, the World Bank published Disease Control Priorities
in Developing Countries (DCP1), an attempt to systematically assess the cost-effectiveness
(value for money) of interventions that would address the major sources of disease burden
in low- and middle-income countries. The World Bank’s 1993 World Development Report
on health drew heavily on DCP1’s findings to conclude that specific interventions against
noncommunicable diseases were cost-effective, even in environments in which substantial
burdens of infection and undernutrition persisted.
DCP2, published in 2006, updated and extended DCP1 in several aspects, including explicit
consideration of the implications for health systems of expanded intervention coverage. One
way that health systems expand intervention coverage is through selected platforms that
deliver interventions that require similar logistics but deliver interventions from different
packages of conceptually related interventions, for example, against cardiovascular disease.
Platforms often provide a more natural unit for investment than do individual interventions.
Analysis of the costs of packages and platforms—and of the health improvements they
can generate in given epidemiological environments—can help to guide health system
investments and development.
DCP3 differs importantly from DCP1 and DCP2 by extending and consolidating the
concepts of platforms and packages and by offering explicit consideration of the financial
risk protection objective of health systems. In populations lacking access to health insurance
or prepaid care, medical expenses that are high relative to income can be impoverishing.
Where incomes are low, seemingly inexpensive medical procedures can have catastrophic
financial effects. DCP3 offers an approach to explicitly include financial protection as well
as the distribution across income groups of financial and health outcomes resulting from
policies (for example, public finance) to increase intervention uptake. The task in all of the
DCP volumes has been to combine the available science about interventions implemented
in very specific locales and under very specific conditions with informed judgment to reach
reasonable conclusions about the impact of intervention mixes in diverse environments.
DCP3 ’s broad aim is to delineate essential intervention packages and their related delivery
platforms to assist decision makers in allocating often tightly constrained budgets so that
health system objectives are maximally achieved.
DCP3 ’s nine volumes are being published in 2015 and 2016 in an environment in which
serious discussion continues about quantifying the sustainable development goal (SDG) for
health. DCP3 ’s analyses are well-placed to assist in choosing the means to attain the health
SDG and assessing the related costs. Only when these volumes, and the analytic efforts on
which they are based, are completed will we be able to explore SDG-related and other broad
policy conclusions and generalizations. The final DCP3 volume will report those conclusions.
Each individual volume will provide valuable, specific policy analyses on the full range of
interventions, packages, and policies relevant to its health topic.
More than 500 individuals and multiple institutions have contributed to DCP3. We convey
our acknowledgments elsewhere in this volume. Here we express our particular gratitude to

the Bill & Melinda Gates Foundation for its sustained financial support, to the InterAcademy
Medical Panel (and its U.S. affiliate, the Institute of Medicine of the National Academy of
Sciences), and to the External and Corporate Relations Publishing and Knowledge division
of the World Bank. Each played a critical role in this effort.
Dean T. Jamison
Rachel Nugent
Hellen Gelband
Susan Horton
Prabhat Jha
Ramanan Laxminarayan

VOLUME

DISEASE CONTROL PRIORITIES • THIRD EDITION

Cancer
EDITORS

Hellen Gelband
Prabhat Jha
Rengaswamy Sankaranarayanan
Susan Horton

3

© 2015 International Bank for Reconstruction and Development / The World Bank
1818 H Street NW, Washington, DC 20433
Telephone: 202-473-1000; Internet: www.worldbank.org
Some rights reserved
1 2 3 4 18 17 16 15
This work is a product of the staff of The World Bank with external contributions. The findings, interpretations, and
conclusions expressed in this work do not necessarily reflect the views of The World Bank, its Board of Executive Directors,
or the governments they represent. The World Bank does not guarantee the accuracy of the data included in this work. The
boundaries, colors, denominations, and other information shown on any map in this work do not imply any judgment on the
part of The World Bank concerning the legal status of any territory or the endorsement or acceptance of such boundaries.
Nothing herein shall constitute or be considered to be a limitation upon or waiver of the privileges and immunities of The World
Bank, all of which are specifically reserved.
Rights and Permissions
This work is available under the Creative Commons Attribution 3.0 IGO license (CC BY 3.0 IGO) http://creativecommons.org
/licenses/by/3.0/igo. Under the Creative Commons Attribution license, you are free to copy, distribute, transmit, and adapt this
work, including for commercial purposes, under the following conditions:
Attribution—Please cite the work as follows: Gelband, H., P. Jha, R. Sankaranarayanan, and S. Horton, editors. 2015. Cancer.
Disease Control Priorities, third edition, volume 3. Washington, DC: World Bank. doi:10.1596/978-1-4648-0349-9. License:
Creative Commons Attribution CC BY 3.0 IGO
Translations—If you create a translation of this work, please add the following disclaimer along with the attribution: This
translation was not created by The World Bank and should not be considered an official World Bank translation. The World
Bank shall not be liable for any content or error in this translation.
Adaptations—If you create an adaptation of this work, please add the following disclaimer along with the attribution:
This is an adaptation of an original work by The World Bank. Views and opinions expressed in the adaptation are the sole
responsibility of the author or authors of the adaptation and are not endorsed by The World Bank.
Third-party content—The World Bank does not necessarily own each component of the content contained within the work.
The World Bank therefore does not warrant that the use of any third-party-owned individual component or part contained in
the work will not infringe on the rights of those third parties. The risk of claims resulting from such infringement rests solely
with you. If you wish to re-use a component of the work, it is your responsibility to determine whether permission is needed
for that re-use and to obtain permission from the copyright owner. Examples of components can include, but are not limited
to, tables, figures, or images.
All queries on rights and licenses should be addressed to the Publishing and Knowledge Division, The World Bank, 1818 H
Street NW, Washington, DC 20433, USA; fax: 202-522-2625; e-mail: pubrights@worldbank.org.
Softcover

Hardcover

ISBN (paper): 978-1-4648-0349-9
ISBN (electronic): 978-1-4648-0369-7
DOI: 10.1596/978-1-4648-0349-9

ISBN: 978-1-4648-0350-5
DOI: 10.1596/978-1-4648-0350-5

Cover photo: © IAEA Imagebank/Dana Sacchetti/IAEA. Used with permission; further permission required for reuse.
Cover and interior design: Debra Naylor, Naylor Design, Washington, DC
Library of Congress Cataloging-in-Publication Data
Cancer (Gelband)
Cancer / editors, Hellen Gelband, Prabhat Jha, Rengaswamy Sankaranarayanan, Susan Horton.
p. ; cm. — (Disease control priorities ; volume 3)
Includes bibliographical references and index.
ISBN 978-1-4648-0349-9 (alk. paper) — ISBN 978-1-4648-0350-5 (alk. paper) — ISBN 978-1-4648-0369-7 (electronics)
I. Gelband, Hellen, editor. II. Jha, Prabhat, 1965- , editor. III. Sankaranarayanan, R. (Rengaswamy), 1952- , editor. IV. Horton,
Susan, editor. V. World Bank, issuing body. VI. Title. VII. Series: Disease control priorities ; v. 3
[DNLM: 1. Neoplasms—economics. 2. Neoplasms—prevention & control. 3. Cost of Illness. 4. Developing Countries.
5. Health Services Research—economics. WA 395]
RC262
362.19699’400681—dc23

2015019371

Contents

Foreword
xi
Preface
xiii
Abbreviations
1. Summary

xv
1

Hellen Gelband, Prabhat Jha, Rengaswamy Sankaranarayanan, Cindy L. Gauvreau, and Susan Horton

PART 1

BURDEN

2. The Changing Global Burden of Cancer: Transitions in Human Development and
Implications for Cancer Prevention and Control
23
Freddie Bray and Isabelle Soerjomataram

PART 2

INTERVENTIONS

3. Breast Cancer

45

Benjamin O. Anderson, Joseph Lipscomb, Raul H. Murillo, and David B. Thomas

4. Cervical Cancer

69

Lynette Denny, Rolando Herrero, Carol Levin, and Jane J. Kim

5. Oral Cancer: Prevention, Early Detection, and Treatment

85

Rengaswamy Sankaranarayanan, Kunnambath Ramadas, Hemantha Amarasinghe, Sujha Subramanian,
and Newell Johnson

6. Colorectal Cancer

101

Linda Rabeneck, Susan Horton, Ann G. Zauber, and Craig Earle

7. Treating Childhood Cancer in Low- and Middle-Income Countries

121

Sumit Gupta, Scott C. Howard, Stephen P. Hunger, Federico G. Antillon, Monika L. Metzger, Trijn Israels,
Mhamed Harif, and Carlos Rodriguez-Galindo

8. Liver Cancer

147

Hellen Gelband, Chien-Jen Chen, Wendong Chen, Silvia Franceschi, Sir Andrew Hall, W. Thomas London,
Katherine A. McGlynn, and Christopher P. Wild

ix

9. Cancer Pain Relief

165

James Cleary, Hellen Gelband, and Judith Wagner

PART 3

POLICY, CANCER SERVICES, AND RESEARCH

10. Global Hazards of Tobacco and the Benefits of Smoking Cessation and
Tobacco Taxes
175
Prabhat Jha, Mary MacLennan, Frank. J. Chaloupka, Ayda Yurekli, Chintanie Ramasundarahettige,
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Foreword

When the biopsy results confirmed that I had oral
cancer, I was 18 years old. If it sounded like a death sentence, there was reason for that thought. Survival rates
from cancer were very low in those days, especially in
the poorer countries in the world (I was then a student
in Calcutta), and statistics offered very little reason for
cheer. Now, at the age of 81, I can not only celebrate the
fact that I made it, with help from heavy-dose radiation,
but also that the battle against cancer in the world is
increasingly being won.
However, the victory is not only partial, it is also
deeply uneven. With early diagnosis and effective treatment, almost two-thirds of the people who get cancer
in high-income countries now survive. In low- and
middle-income countries, only half of that proportion—no more than one-third—make it.
This wonderfully illuminating book tells us about
the state of the battle against cancer, but it also takes
on the challenge of making lives better—and longer—
particularly in the poorer countries of the world. As the
chapters in this state-of-the-art book on cancer show,

with extensive data and probing analyses, both mortality and suffering from cancer can be dramatically
reduced, even in the less affluent countries, through a
combination of preventive measures (of which tobacco
control is the most well-known and frustratingly
underused avenue), early diagnosis (distressingly low
for cancers in which early detection is not difficult to
achieve and would make a major difference, such as
oral, cervical, and breast cancer as well as the cancers
that afflict children), and of course early treatment
(including well-established procedures as well as newly
developed methods).
The lesson that emerges from the well-aimed empirical
analyses presented in this volume is not only that a major
difference can be made in the incidence, management,
and elimination of cancer, even in the poorer countries
of the world, but that this can be done in cost-effective
and affordable ways. Understanding and determination
are the deficiencies most in need of change.
This is, ultimately, a cheerful book on a very grim
subject. It is also a hugely important invitation to action.
Amartya Sen
Thomas W. Lamont University Professor
Harvard University
Cambridge, Massachusetts
Nobel Laureate, Economic Sciences 1998

xi

Preface

The burden of cancer in low- and middle-income
countries (LMICs) is large and growing. By contrast,
resources to control cancer in LMICs, either from
domestic budgets or international aid, have not increased
proportionately. Most populations in LMICs lack access
to effective cancer prevention, treatment, and palliation.
This volume, Cancer, part of the 3rd edition of Disease
Control Priorities, provides an up-to-date review of
the effectiveness, cost-effectiveness, cost, and feasibility
of interventions for cancers that impose high disease
burdens in LMICs.
We propose an “essential package” of feasible interventions that countries can use in cancer planning,
knowing that some countries are well along in providing
many of the elements. We recognize that the essential
cancer package may not be immediately feasible in
low-income countries and only partially so in many
middle-income countries. The package is not intended
to limit cancer control to these measures, but we are
suggesting that these measures are likely to save large
numbers of lives at an affordable cost and should be prioritized by the public sector before large investments are
made in interventions that will have more limited effects.
Local cancer patterns and resource availability may dictate somewhat different priorities, and these should also
guide national cancer planning.
Smoking cessation reduces the risks of developing
various cancers reasonably quickly, but other preventive measures, such as vaccinations against cervical or
liver cancer, will take longer to manifest full effects.
Many types of cancer, which are not currently preventable, will remain. Thus, the best approach to lowering
the cancer burden is a system that promotes prevention
as well as early detection and treatment. This volume
provides evidence that policy makers at all levels can
use to support the immediate ramp-up of cancer

control interventions that will have near-term and
long-range benefits.
Serious progress in cancer prevention and treatment
began about half a century ago in high-income countries.
The knowledge that has fueled progress is available immediately for LMICs. In some cases, newer and better technologies are now available: HPV testing can replace the
more resource- and infrastructure-intensive Pap smear
for cervical cancer screening. Newer screening tests for
colon cancer have similar advantages. Increasing national
incomes and broader national health coverage in middleincome countries, in particular, have already made a range
of services available to a wider swath of the population.
The pace needs to be accelerated and efforts can be broadened in low-income countries, where numbers of deaths
from cancer are still relatively low, but increasing.
Regarding tobacco—still the single most important
cancer-causing agent the world over—LMICs have the
knowledge to avert the epidemic that has now begun
to subside in high-income countries. At the same
time, LMICs are underequipped to combat the tactics
of multinational tobacco companies. In a few cases,
national treasuries profit from state-owned tobacco
companies.
Certain neglected areas are of special concern.
Progress is all but nonexistent in providing adequate
pain control and palliative care, even in middle-income
countries. Limited progress has been made in cancer
registration and cause of death reporting. Very little
progress is evident in documenting the costs and costeffectiveness of interventions in LMICs for even the
highest-burden cancers. And very few clinical trials in
cancer take place in LMICs. As a result, much of the
evidence included in this volume is from high-income
countries, which we and our many co-authors have reinterpreted as realistically as possible for LMICs.
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We thank our dozens of co-authors for working
tirelessly, responding to several reviews, and producing
evidence that can be understood and acted on. We also
give our thanks to the Cancer Surveillance Section of
the International Agency for Research on Cancer for
the custom maps and graphs in the volume and to the
National Cancer Institute, particularly the Center for
Global Health, for supporting the work in many ways.
The Bill & Melinda Gates Foundation’s core support
for DCP3, through the University of Washington, has
made the whole enterprise possible. Others in the process also deserve our thanks: the Institute of Medicine
for coordinating critical reviews and the World Bank
publishing staff for their wholehearted collaboration.

Sir George Alleyne, Dr. Christopher Wild, and Sir Richard
Peto acted as special advisors for the volume, providing
guidance and wise counsel.
Cindy Gauvreau coordinated all aspects of the
volume production, including chapter content and
consistency. She vastly improved the quality of the
volume that you see, and we are grateful for her
many contributions. Many more individuals provided
thoughtful comments, guidance, and encouragement;
we thank them all.
The tide has been turned against cancer in highincome countries and can be in the rest of the world,
armed with evidence and bolstered by political resolve.
This volume is intended to spur that effort.
Hellen Gelband
Prabhat Jha
Rengaswamy Sankaranarayanan
Susan Horton
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