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ABSTRACT

The objective of this review is to describe existing data on
breast cancer incidence and mortality in low- and middle-
income countries (LMICs), in particular in sub-Saharan Africa;
identify the limitations of these data; and review whatis known
about breast cancer control strategies in sub-Saharan African
countries and other LMICs. Available estimates demonstrate
that breast cancer incidence and mortality are rising in LMICs,
including in Africa, although high-quality data from LMICs (and
particularly from sub-Saharan Africa) are largely lacking. Case
fatality rates from breast cancer appear to be substantially

higher in LMICs than in high-income countries. Significant
challenges exist to developing breast cancer control programs
in LMICs, perhaps particularly in sub-Saharan Africa, and the
most effective strategies for treatment and early detection in
the context of limited resources are uncertain. High-quality
research on breast cancer incidence and mortality and imple-
mentation research to guide effective breast cancer control
strategiesin LMICs are urgently needed. Enhanced investmentin
breast cancer research and treatment in LMICs should be aglobal
public health priority. The Oncologist 2016;21:739-744

Implications for Practice: The numbers of new cases of breast cancer, and breast cancer deaths per year, in low-and middle-income
countries are rising. Engagement by the international breast cancer community is critical to reduce global disparities in breast
cancer outcomes. Cancer specialists and institutions in high-income countries can serve as key partners in training initiatives,
clinical care, protocol and program development, and research. This article provides an overview of what is known about breast
cancer incidence, mortality, and effective strategies for breast cancer control in sub-Saharan Africa and identifies key gaps in the

literature. This information can help guide priorities for engagement by the global cancer community.

INTRODUCTION

The global burden of cancer is growing as the world’s
population undergoes significant demographic and epidemi-
ologic transitions, with a decreased burden of infectious
diseases, longer life expectancies, and shifts in cancer risk
factors [1-3]. These transitions have intensified global interest
in and concern about cancer in low- and middle-income
countries (LMICs), including in sub-Saharan Africa, where
resources and infrastructure for cancer care and control are
particularly nascent and cancer outcomes are dismal. As the
most common cancer among women worldwide [1], breast
cancer is an area of particular global concern. In this review,
we provide an overview about what is known about breast
cancer incidence and mortality in LMICs, with an emphasis
on sub-Saharan Africa. We then review the implications of
these trends for breast cancer early detection and treatment
strategies and identify what is currently known about
delivery of breast cancer care in LMICs. We focus on the

limitations of the existing data and areas in which high-
quality research is most needed.

TRENDS IN INCIDENCE OF BREAST CANCER IN LMICs
Data on cancer incidence in the developing world are
extremely limited. Although the GLOBOCAN project, run by the
International Agency for Research on Cancer (http://www.iarc.
fr), is an important and widely used resource for estimates of
global cancer incidence and mortality, the quantity and quality
of data from countries designated as low- or middle-income
by the World Bank [4] are generally low. The dearth of high-
quality data is particularly apparent for sub-Saharan Africa.
Ideally, cancer incidence in a given country is calculated
according to data from population-based cancer registries
(PBCRs); however only 2% of Africa’s population is covered by
high-quality cancer incidence data from PBCRs [1]. Of the 48
countries or territories with the two highest-quality categories
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of data, 8 are designated as middle-income by the World Bank
[4]. None are low-income, and none are in Africa. For countries
in which national or regional registries are not available or are
of insufficient quality to provide national incidence rates,
GLOBOCAN estimates are derived in a variety of ways: (a) They
are estimated from national mortality rates (when available)
and modeled survival from breast cancer in that country; (b)
they are estimated from weighted averages of subnational
registries, or fromasingle subnational registry, when available;
or (c) they are derived from average incidence from neigh-
boring countries when no adequate-quality in-country data
are available [1].

Despite their currently unavoidable reliance on estimates
and models for many countries, GLOBOCAN data are widely
regarded as the best estimates available. GLOBOCAN esti-
mates suggest that breast cancer is the second most common
cancer in the world (after lung cancer) and the most common
cancer among women. In Africa overall, breast cancer is the
most common cancer among women, although in East Africa
the estimated incidence of cervical cancer appears higher than
that of breast cancer [1]. Although age-standardized breast
cancer incidence rates are lower in lower-income compared
with higher-income countries [5], in 2012 the number of
new breast cancer cases in less developed countries (883,000)
was higher than the number of new cases in more developed
countries (794,000) (Fig. 1). In contrast, incidence estimated by
GLOBOCAN were almost equal in developed and developing
regions in 2008 (691,000 cases in developing countries and
692,000 in developed countries) (Fig. 1) [6]. In Africa overall, the
estimated number of new cases was 92,600 in 2008 and 133,900
in 2012 [1, 6].

GLOBOCAN authors note that caution should be exercised
in drawing conclusions about trends from these numbers,
given changes in data sources and methods over time and the
inherent limitations of the data [1]. However, comparison of
2008 and 2012, and a more detailed analysis of GLOBOCAN
breast cancer rates among 39 countries with PBCR data [7],
demonstrate that both the number of incident cases and
age-specific incident rates in LMICs are rising. This finding is
consistent with findings from a modeling-based study of
cervical and breast cancer incidence and mortality worldwide
[8] and with findings from the Global Burden of Disease project
[9]. Overall increasing incidence reflects population growth
and aging as well as increasing age-specific incidence rates [9].
Rising incidence rates may reflect shifts in other risk factors
known to increase breast cancer risk in developed countries,
including lower fertility rates, as well as body massindexand a
“Western” diet [10—-12]. Despite the plausibility of these shifts
indistributions of risk factors, more data are needed to confirm
these associations in LMICs, including in sub-Saharan African
countries. Furthermore, the role of increasing awareness
about breast cancer or greater access to diagnostic services,
leading to more breast cancer diagnoses in LMICs, is unclear.

BREAST CANCER MORTALITY IN LMICs

Cancer mortality statistics are as limited as incidence data in
LMICs, especially in Africa and Asia, where comprehensive
death registration systems are often lacking [1]. In GLOBOCAN
2012, of the 71 countries or territories with data sources in the
top-two quality categories, 24 are middle-income, none are
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low-income, and none are in Africa [1, 4]. In the cases (83 of
184 countries) in which national mortality data were not
available for GLOBOCAN 2012, mortality was modeled by
using cancer-specific 5-year survival rates adjusted by a country’s
level of human development, as measured by the Human Devel-
opment Index; in 3 countries, mortality rates from neighboring
countries were used instead [1]. GLOBOCAN mortality estimates
suggest that although breast cancer is the the leading cause of
cancer deaths among women in less developed countries overall
(324,000 deaths in 2012), in eastern, middle, and southern Africa
it is the second leading cause of cancer deaths among women
(27,000 deaths), after cervical cancer.

Overall, case fatality rates for breast cancer (which can be
approximated by mortality/incidence ratios) appear to be
significantly higherin LMICsthanin high-income countries.Ina
recent analysis of 2012 GLOBOCAN data, mortality/incidence
ratios ranged from 0.55 in Central Africa to 0.16 in the U.S. [7].
Mortality rates appear to be rising in some LMICs, whereas they
decline in most high-income countries [7]; the increasing rates
probably reflect rising incidence rates as well as late-stage
diagnoses and limited access to treatment in LMICs. A range of
facility-based studies from LMICs convey the extent to which
women present with late stage disease in low-resource settings.
For example, in retrospective cohort studies, women with stage
llland IV disease made up 77% of patients with breast cancer at
Mulago Hospital in Uganda [13]; 77% of patients at Butaro
Cancer Center of Excellence in Rwanda [14]; and 78% of breast
cancer patients at the Angolan Institute of Cancer Control [15].

Diagnostic delays appear to be an important cause of late-
stage diagnoses in LMICs. A growing number of small studies
have examined the diagnostic and treatment delays and
barriersto care experienced by breast cancer patientsin LMICs,
including in sub-Saharan Africa [16—21]; these demonstrate
that patients experience long delays between initial symptoms
and presentation at a health facility (patient delay) and then
between first presentation and definitive diagnosis or treatment
(provider delay). At two facilities in Rwanda, delay between ini-
tial development of symptoms and ultimate receipt of a diagnosis
was 15 months; patient and provider delays were equally long,
and both appeared to contribute to late-stage disease [21].
Reasons for patient delays cited in studies from sub-Saharan
Africa include patients’ lack of awareness of breast cancer
symptoms and their seriousness [20-23], fear of a cancer
diagnosis [21, 23], use of traditional healers [21-23], and
financial concerns about treatment [20, 21]. Provider delays
have been less extensively investigated in LMICs, including in
sub-Saharan Africa, but lack of breast cancer experience and
knowledge among primary care clinicians and limited access
to tertiary centers are some of the probable contributors.

TREATMENT OF BREAST CANCER IN LMICs

Because in high-resource countries early breast cancer is a
largely curable disease, advanced-stage presentations and
high mortality rates in LMICs have led to intense interest in
promoting breast cancer screeningand early detectionin these
settings. However, before development of any early-detection
strategies, adequate referral, diagnosis, and treatment
programs must be in place to ensure that high-risk women
identified through screening and early detection have access
to high-quality diagnostic services (imaging and pathology)
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Figurel. GLOBOCAN estimates of breast cancerincidence and mortality worldwide andin Africain 2008 and 2012. Data obtained from

[1, 6].

and effective treatment [24]. The Disease Control Priorities
Project, a global initiative funded by the Bill & Melinda Gates
Foundation and coordinated by the University of Washington,
has identified treatment of early breast cancer as part of a set of
essential cancer interventions for LMICs that could be “effective,
cost-effective, affordable, and feasible,” along with tobacco
control, human papillomavirus and hepatitis B virus vaccina-
tions, cervical cancer screening, surgery to treat bowel obstruc-
tion from colorectal cancer, and treatment of select pediatric
cancers [25]. Groups such as the Breast Health Global Initiative
[26] have worked to identify key steps in developing breast
cancer treatment programs tailored to existing resources, and
breast cancer treatment is available at centers in many LMICs,
including countries in sub-Saharan Africa. However, detailed
guidance on stepsto actually implement such programsin low-
resource settings is scant, and there are few studies from LMICs,
particularly sub-Saharan Africa, that evaluate long-term out-
comes from treatment protocols used in these settings [13, 27].

One crucial challenge in breast cancer treatment in sub-
Saharan Africais the scarcity of health professionals with training
in cancer diagnosis and care. Pathologists (and high-quality and
reliable pathology laboratories) and medical oncologistsarerare,
especially in the poorest countries [28, 29]. Recent studies
indicate that partnerships with pathologists based remotely
may help ease the shortage of pathologists and build pathology
capacity in rural areas [30, 31]. Skilled surgical oncology services
are of vital importance in treatment of early breast cancer [25],
but human resource capacity, associated services such asimaging,
and financing for these services are highly limited in many sub-
Saharan African countries. It has been estimated that of the 15
million cancer cases estimated to occur by the end of 2015, about
80% will require surgical oncologic care, and 75% of these (mostly
in LMICs) will not receive safe, affordable, and timely surgical
services [32]. Surgical capacity-building is increasingly recognized
as an essential part of the post-2015 global health agenda [33],
and this must be an critical and early component of building health
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systems that are prepared to address breast cancer control.
Chemotherapy and endocrine therapy can be essential for
reducing the risk for recurrence and improving survival. Task-
shifting models that use nurses, clinical officers, and general
practitioners in close partnership with remotely or locally
based oncologists show early promise in facilitating cancer
care in remote areas and are being used and examined in
settings such as Rwanda and Kenya [34-36].

It has been estimated that of the 15 million cancer
cases estimated to occur by the end of 2015, about
80% will require surgical oncologic care, and 75% of
these (mostly in LMICs) will not receive safe, afford-

able, and timely surgical services.

In addition to limited human resources, limited finan-
cial resources for breast cancer treatment, follow-up, and
palliation (at the level of governments, health systems and
facilities, and patients) are another central issue. The World
Health Organization has identified several chemotherapeutic
and palliative agents used in early and metastatic breast cancer
on its Essential Medicines List, updated in 2015 [37], but these
remain unavailable or unaffordable for patients in many sub-
Saharan African countries. Although endocrine therapies, such
as tamoxifen, are often available at low prices, targeted
therapies such as trastuzumab remain prohibitively expen-
sive in most low-resource settings. The cost of chemotherapy
highlights the need for strategic procurement of affordable
chemotherapy and development of context-specific treat-
ment protocols that optimize safety and effectiveness while
minimizing costs [34].

Radiotherapy is a particularly limited resource in LMICs,
especially in Africa. A recent systematic review found that 29
countriesin Africalack any radiotherapy capacity [38]. Because
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postmastectomy radiation plays a particularly important rolein
the treatment of locally advanced breast cancer, and locally
advanced disease is currently very common in LMICs, the dearth
of radiotherapy capacity for breast cancer is of particular
concern, and its absence will certainly add to avoidable mortality.
Financial support for patients must also be a key element of
cancer treatment services in sub-Saharan Africa and other low-
income countries. Even when cancer services can be subsidized
by insurance plans, governments, or organizations, patients
may face significant out-of-pocket expenses for cancer care
[39, 40]. Loss to follow-up is a major issue that threatens the
efficacy of treatment protocols even when treatment is available
[41]. Particular attention needs to be paid to understanding and
addressing the social and financial barriers that threaten
treatment adherence and completion and additional resources
that need to be dedicated to patient support.

EARLY DETECTION AND SCREENING
The prevalence of late-stage breast cancerin many LMICs often
leads policymakers to the conclusion that development of
early detection policies and programs, including screening of
asymptomatic women, should be an early step in breast
cancer control in such settings. However, systematic efforts
to promote earlier detection of disease should be undertaken
only once effective, high-quality treatment can be assured for
all patients diagnosed with early-stage breast cancer. Even
without systematic early detection efforts, the availability of
affordable treatment can lead to earlier detection of breast
cancer in a population. As access to affordable treatment
grows, awareness of breast cancer and its treatability should
increase, leading women to present with breast symptoms
earlier, and primary health care providers to refer them more
expeditiously. Areport from Soweto, South Africa, forexample,
suggested that even without systematic screening or early
detection campaigns, the development of a specialized breast
clinicand more accessible treatment at a public hospital led to
a shift in the stage distribution of disease over time [42].
Once cancer diagnostic and treatment infrastructure is
in place, systematic efforts to promote earlier detection of
symptomatic disease are of vital importance and in the lowest-
resource settings should probably occur before any wide-
spread screening. Given that diagnostic delays occur between
the development of symptoms and first presentation at a
health facility, and between first presentation and diagnosis or
treatment, barriers at both the community and health system
levels must be addressed [16, 18, 21]. Interventions to reduce
these delays would ideally increase the proportion of patients
with breast cancer that is potentially curable and ultimately
reduce breast cancer mortality while minimizing expense,
inefficiency, and potential harms (for example, false-positive
results and unnecessary biopsies). The Breast Health Global
Initiative recommends phased approaches to early detection
based on the resources available in a given country where
resources for diagnosis and treatment are available [43]. In
settings with the most limited resources, the approach might
focus on enhanced awareness and building capacity for breast
evaluation, followed by a focus on downsizing of symptomatic
disease, with the highest-resource settings pursuing screening
of asymptomatic women [43]. However, few LMIC studies exist
to documentand evaluate these approaches, and none examine
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the outcome of breast cancer mortality resulting from early
detection interventions.

Most existing studies of early detection in LMICs have been
investigations of screening through clinical breast examination
(CBE). In settings where most women present with palpable
breast lesions, CBE is likely to have far more effect on outcomes
than it is in settings where mammography is widely avail-
able [44]. Mammography is the only screening modality shown
(through studies conducted in North America and Europe)
to reduce breast cancer mortality, although the reduction
is modest [45]. But in most low-income countries, including
throughout sub-Saharan Africa, population-based screening
mammography is not yet available. Furthermore, mammogra-
phy has much lower absolute benefit among younger women
[45] and in lower-incidence settings, so that even with wide
availability of this technology, it is not clear that mammography
would have benefits in sub-Saharan Africa comparable to even
its modest breast cancer mortality reduction in the West [5].

Several large studies are examining the use of screening
CBE in low-income settings, including Africa. Preliminary
results from cluster randomized controlled trials of screening
CBE in India [46, 47] suggest that screening CBE can lead to
substantial rates of downstaging. A pilot intervention in Sudan
has suggested that community-based CBE screening by trained
lay volunteers can lead to an increased breast cancer detection
rate and potential downstaging [48]. In China, after 1.5 million
women were screened for breast cancer by using CBE, 70%
of the 631 women diagnosed with cancer had early-stage
disease [49]. Ina small study in Tanzania in which health workers
traveled to a randomly selected intervention village, visited
homes, and performed comprehensive screening histories and
physical examinations (including breast examinations), there
were more breast cancers and a higher proportion of early-stage
disease diagnosed after the intervention compared with findings
in a similarly sized control village (although the study appears to
have major limitations, and the comparability of the villages in
terms of sexand age distributions and other risk factors has s not
been reported) [50]. However, no study has yet demonstrated
reductions in breast cancer mortality from screening CBE, a
critical outcome to demonstrate because of the historically
limited access to effective treatment in the countries in which
these studies are being conducted.

In addition, increases in early-stage diagnoses through
screening of asymptomatic women do not always clearly translate
to improved cancer outcomes in high-income countries [51, 52].
However, in settings where late-stage disease is prevalent and
the focus is on early treatment of already symptomatic disease,
downstaging (for example, from stage Ill to stage | or Il disease)
might be expected to have more consistent associations with
mortality decreases.

Furthermore, important challenges exist to CBE screening
programs in LMICs, limitations that could be of particular
concern in sub-Saharan Africa. First, quality control and
ongoing training of practitioners in CBE must be an essential
part of a CBE screening or early detection program. Although
a study of CBE screening in the Philippines also demonstrated
a shift toward earlier-stage presentations among screened
women, CBE as performed in the study had low sensitivity
(39.8%), and the rate of positive CBEs was low (2.5%), suggesting
that practitioners may have lacked skill [53]. Second, follow-up
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of abnormal results is also a key challenge. The Philippines
study found low rates of follow-up of positive CBE findings:
Only 35% of screen-positive women pursued further diagnostic
evaluation despite provision of financial support and home
visits. These issues led to early termination of the study [53]. A
study of CBE and mammography in Indonesia similarly demon-
strated low rates of follow-up among women actually diagnosed
with cancer, with only 42.8% of those returning for treatment
[54]. A report of a breast cancer awareness and screening
campaign in the Democratic Republic of Congo (DRC) reported
that 73% of women found to have a palpable mass never
followed up for further evaluation; although not emphasized in
the article, it seems that women had to pay for most of their
subsequent evaluation, which presumably presented a signif-
icant barrier to follow-up as well as treatment of cancers
detected [55]. The DRC findings mirror outcomes from a World
Health Organization demonstration project of cervical cancer
screening in six sub-Saharan African countries, in which only
30% of women with cervical lesions suspicious for cancer were
investigated [56]. Together, these experiences highlight that
screening or early detection campaigns must investigate and
address barriers to care, establish accessible treatment services,
and provide robust patient tracking systems as well as economic
and social support to facilitate patient follow-up.

Finally, widespread screening CBE (and even programs to
promote high-quality evaluation and CBE of symptomatic
women) may entail substantial numbers of patients with false-
positive results presenting to referral facilities [47, 49, 57].
Thus, there is a strong need to identify efficient screening
protocols and for clinical algorithms to evaluate symptomatic
women that can be used at various levels of a low-resource
health care system.

Given the limitations of existing screening methods, the
epidemiology of breast cancer in sub-Saharan Africa, the chal-
lenges of implementing any screening program, and the
realities of breast cancer presentations in most LMICs, the
most beneficial starting point is likely to be initial strategies to
encourage women to present earlier with symptomatic disease
and to promote efficient referrals of women with suspicious
findings to facilities where cancer diagnosis and treatment are
available. Long-term follow up will be essential to identify
whether strategies to promote earlier detection of symptomatic
disease in LMICs can reduce mortality from breast cancer, and
whatreferral and treatment resources and systems needtobein
place to ensure that women can benefit. Studies to identify
feasible, cost-effective service delivery strategies are of vital
importance in settings where primary care infrastructure and
resources are highly limited [24]. However, given what is known
about diagnostic delays, late-stage presentation, and the
epidemiology of breast cancer in sub-Saharan Africa, it is clear
that breast cancer control policies must focus first and foremost
on establishing accessible treatment for early-stage disease.
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Long-term follow up will be essential to identify
whether strategies to promote earlier detection of
symptomatic disease in LMICs can reduce mortality
from breast cancer, and what referral and treatment
resources and systems need to be in place to ensure

that women can benefit.

CONCLUSION

Data on breast cancer incidence and mortality in LMICs,
particularly in sub-Saharan Africa, are highly limited. However,
the burden of cancer in LMICs is clearly growing, and existing
estimates suggest that age-specific incidence and mortality
rates are also rising in some LMICs, including those in sub-
Saharan Africa. There are profound disparities in breast cancer
outcomes between resource-rich and resource-constrained
settings. There are few rigorous examinations of effective
diagnostic and treatment strategies for breast cancer in LMICs
that address the unique and diverse challenges that LMICs face.
Ongoing research may illuminate the most effective and feasible
screening and early detection techniques for LMICs, but these
must be tested in a range of geographic, cultural, and resource
contexts to identify the most feasible ways to ensure that such
strategies benefit women in LMICs. High-quality population-
based cancer registries are needed to guide resource allocation
and development of national and regional cancer control
strategies and to monitor the effect of interventions. Our review
of the literature underscores both the dire need for better
understanding of breast cancer in LMICs and the urgency of
facilitating effective treatment that is accessible and affordable
for all women. Dedicated resources to promote high-quality
breast cancer diagnostic services and treatment should be
a global public health priority. The gap between mortality/
incidence ratios in high- and low-income countries underscores
the number of patients who die of breast cancer in resource-
limited settings, who would have survived if they had access to
standard treatments readily available in resource-rich settings.
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