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Summary

Background—The incidence of breast cancer in sub-Saharan Africa is relatively low, but as
survival from the disease in the region is poor, mortality rates are as high as in high-income
countries. Stage at diagnosis is a major contributing factor to poor survival from breast cancer. We
aimed to do a systematic review and meta-analysis on stage at diagnosis of breast cancer in sub-
Saharan Africa to examine trends over time, and investigate sources of variations across the
region.

Methods—We searched MEDLINE, Embase, Web of Knowledge, and Africa-Wide Information
to identify studies on breast cancer stage at diagnosis in sub-Saharan African women published
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before Jan 1, 2014, and in any language. Random-effects meta-analyses were done to investigate
between-study heterogeneity in percentage of late-stage breast cancer (stage 111/1V), and meta-
regression analyses to identify potential sources of variation. Percentages of women with late-
stage breast cancer at diagnosis in sub-Saharan Africa were compared with similar estimates for
black and white women in the USA from the Surveillance, Epidemiology, and End Results
database.

Findings—~83 studies were included, which consisted of 26788 women from 17 sub-Saharan
African countries. There was wide between-study heterogeneity in the percentage of late-stage
disease at diagnosis (median 74.7%, range 30.3-100%, 2=93.3%, p<0.0001). The percentage of
patients with late-stage disease at diagnosis did not vary by region in black women, but was lower
in non-black women from southern Africa than in black women in any region (absolute difference
[AD] from black women in western Africa [reference group] —18.1%, 95% CI -28.2 to —8.0), and
higher for populations from mixed (urban and rural) settings rather than urban settings (13.2%, 5.7
to 20.7, in analyses restricted to black women). The percentage of patients with late-stage disease
at diagnosis in black Africans decreased over time (—10.5%, —19.3 to —1.6; for 2000 or later vs
1980 or before), but it was still higher around 2010 than it was in white and black women in the
USA 40 years previously.

Interpretation—Strategies for early diagnosis of breast cancer should be regarded as a major
priority by cancer control programmes in sub-Saharan Africa.

Funding—None.

Introduction

The incidence of breast cancer is highest in high-income countries (HICs), but has been
rising in low-income and middle-income countries (LMICs).1:2 Survival rates for breast
cancer are poorer in LMICs than in HICs and most deaths from breast cancer now occur in
less developed parts of the world. In 2012, about 53% of all newly diagnosed cases of breast
cancer, and about 58% of deaths, occurred in LMICs.3 Breast cancer incidence in LMICs is
likely to increase further in forthcoming decades as a result of population ageing and
increased adoption of the lifestyles of HICs.1:2

Breast cancer incidence in sub-Saharan Africa is among the lowest in the world. Estimated
age-standardised rates in 2012 ranged from 27 cases per 100 000 women in middle Africa to
39 cases per 100 000 women in southern African regions. However, mortality due to cancer
is as high as in high-incidence countries; estimated age-standardised rates in 2012 ranged
from 15 deaths per 100 000 women in middle Africa to 20 deaths per 100 000 women in
western Africa.3 These rates are higher than that of North America for the same year (age-
standardised rate 14.8 cases per 100 000 women), which has a higher breast cancer
incidence (age-standardised rate 91.6 cases per 100 000 women).3

Stage at diagnosis is a major determinant of survival from breast cancer; early-stage disease
is associated with a better prognosis than late-stage disease,* a pattern present in sub-
Saharan Africa.>-8 Earlier stage at diagnosis, combined with therapeutic advances, was a
major contributor to the sharp reductions in breast cancer mortality rates in the past two
decades in most HICs.# By contrast, most patients with breast cancer in sub-Saharan Africa
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present with late-stage disease, thought to be due to poor awareness, an absence of organised
early detection programmes, and poor facilities for accurate and timely diagnosis and
treatment.>-9-17 Variations in stage of breast cancer at diagnosis across sub-Saharan Africa
and over time in some countries in sub-Saharan Africa have been previously reported in
individual settings,>7:913.18.19 byt have not, to our knowledge, been examined
systematically across sub-Saharan Africa.

In this study, we aimed to systematically review the published literature on stage at diagnosis
of breast cancer in sub-Saharan Africa, examine trends over time, and investigate possible
sources of between-study heterogeneity, which might help to identify appropriate
approaches for stage-migration of this disease in the region.

Search strategy and selection criteria

For this systematic review and meta-analysis, we developed a study protocol (appendix p 1)
based on the PRISMA guidelines (appendix p 4). We searched four databases (MEDLINE,
Embase, Web of Knowledge, and Africa-Wide Information) to identify all studies published
before Jan 1, 2014, which reported on stage at diagnosis of primary invasive breast cancer in
women in sub-Saharan Africa. The UN classification?® was used to define sub-Saharan
African countries and to group them according to region (ie, southern, eastern, western, and
middle Africa). We did an initial keyword search and subsequent searches based on Medical
Subject Headings (MeSH) with various combinations of search terms “breast cancer*”,
“breast neoplasm*”, “breast carcinoma*”, “breast sarcoma*”, “breast tumor*”, “breast
tumour*”, or “breast malignanc*”, AND “stage”, “presentation”, “grade”, “clinical
features”, or “clinical findings”, AND “Africa” (appendix p 7). No restrictions were
imposed on the ethnicity or race of women, whether diagnoses were done in public or

private settings, age at diagnosis, or language of the publication.

We identified and reviewed articles in a two-step process. The first step consisted of a title
and abstract review to identify records that were deemed potentially eligible for inclusion.
This review was done by one of three authors (EJ-A, 1d-S-S, or VM) to exclude publications
that were duplicates; that were from north Africa (ie, Algeria, Egypt, Libya, Morocco,
Sudan, Tunisia, and Western Sahara?0); that did not focus on breast cancer (eg, studies of
“all cancers”); that did not include women with breast cancer (eg, surveys on awareness);
that did not provide information on stage (eg, pathology series, papers about screening); or
that focused exclusively on breast cancer in men. Articles that restricted inclusion to a
particular stage (eg, metastatic breast cancer) were also excluded. Reviews and conference
proceedings were not included, but their references were cross-checked for completeness.
Studies that included both female and male patients with breast cancer were included, even
if they did not provide enough information to allow the exclusion of male patients, because
men typically represented less than 2% of all study participants. A random sample of 50% of
the total abstracts was independently reviewed by one of the other two authors, which
showed no disagreements on which papers to select for full-text review.
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Quality assessment and data extraction

In the second step, all full-text articles retrieved were reviewed to confirm eligibility and, if
eligible, data were extracted. EJ-A assessed all articles for eligibility and extracted the data,
using an adapted version of a pre-tested data entry electronic form.21 All articles were
independently reviewed by one of the other two reviewers (1d-S-S or VM). Data were
extracted from each eligible paper on the numbers of patients who presented in stages I, II,
I11, and IV at diagnosis, or at early (I/11) and late (111/1\V) stages if only this combined
information was provided; country; study design; study population and type of clinical
setting (eg, primary, secondary, or tertiary clinical facility; population-based cancer registry;
public, private, or mixed patients); year of diagnosis; race; average age at time of diagnosis
(mean or median; if only age categories were reported the mean age was estimated from the
mid-point and the reported numbers in each category); and methods and classification used
to ascertain stage. Time at diagnosis in the original papers was either the time at clinical or
pathological diagnosis.

If a study provided numbers for each specific American Joint Committee Cancer Tumour
Node Metastases (TNM) category (eg, T2, NO, MO; appendix p 14), we used these to derive
numbers in each one of the four stages. Whenever available, we extracted data on
menopausal status, tumour characteristics (eg, histology, size, grade, receptor status), and
time from first symptoms to diagnosis. Disagreements between extractors were discussed
and a consensus reached. Most papers with missing information were from studies done
several decades ago, hence no attempt was made to contact their authors because it was
unlikely that the required information could still be retrieved. If there were several papers for
the same study period, setting, and author, the paper with the most information on tumour
stage was selected for inclusion.

The quality of the papers included in the review was assessed independently by two
reviewers. An adapted version of the standardised quality assessment criteria developed by
Eng and colleagues?! was used to assess the potential for selection and information bias as
well as the availability of data on key variables (eg, age at diagnosis and year of diagnosis,
tumour grade; details in the appendix; p 9). A quality score ranging from 0-28 (low to high
quality) was given to each paper.

Data analysis

The primary outcome was percentage (ps34) of breast cancer diagnosed at late stages (stages
I11/1V), defined as p3s=nsa/n, where nsy4 is the number of women who presented at stages 111
or IV and n is the number of women with known stage information. The suite of metan and
metaprop commands from Stata (version 13) were used to graphically display population-
specific late-stage percentages and to estimate pooled percentages using random effect
models. The metaprop command was specifically designed to model binary data, thereby
allowing for proportions near boundaries (ie, in this instance near 100% late-stage cancer).
Between-population heterogeneity was assessed using / statistic and the p value for
heterogeneity (Cochrane’s Q statistic). To examine potential sources of heterogeneity,
population-specific estimates were stratified by relevant clinicoepidemiological variables,
and meta-regression analyses were done to identify independent correlates of percentage of
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late-stage disease. Study-level determinants of late-stage disease are expressed as absolute
differences (AD) in the percentage of patients with late-stage disease (p34). Analyses were
first done in all study populations (black and non-black African) and then in black African
populations only. The latter analyses excluded non-black African populations, which were
from South Africa, because of their known privileged access to health care. The potential for
small study bias was assessed using funnel plots and the Egger test.2

To compare late-stage breast cancer in sub-Saharan Africa with corresponding figures for
white women and black women in the USA, relevant data were extracted from the
Surveillance, Epidemiology, and End Results (SEER) database, which includes information
on all cases of invasive primary breast cancer in women from nine US population-based
cancer registries?® for two time periods: 1973-2002 and 1998-2011. The SEER database
provided numbers of in-situ, localised, regional, and distant (metastatic) breast cancer cases
as well as numbers with unknown or missing stage. There were no age restrictions. The
SEER summary staging classification was used to estimate the percentage of patients with
regional or distant disease (proxy for stages 111/1V) out of all patients with breast cancers of
known stage.

Role of the funding source

Results

There was no funding source for this study. EJ-A, VM, and 1d-S-S had full access to all the
data in the study and EJ-A and I1d-S-S had final responsibility for the decision to submit for
publication.

Our search retrieved 675 articles, of which 170 were considered as potentially relevant
(figure 1). The full text was retrieved for all of these articles except for six, which could not
be traced through institutional libraries or direct contact with the authors (attempts to contact
authors proved futile). The sample sizes of two of the untraceable studies?42> were 47 and
120 according to Edmund and colleagues.26

The full-text review identified 83 eligible papers from 17 sub-Saharan African countries
consisting of late-stage disease estimates for 91 distinct study populations; five studies
provided separate estimates for different subsets of participants (ie, for pregnant or lactating
and non-pregnant or non-lactating women?2 or different racial groups'2:28-30). For three
studies,31-33 we obtained estimates that differed from those published because T3N1MO0
tumours in the original articles were classified as stage 11, but they should be stage 111
according to the 7th edition of the American Joint Committee on Cancer Breast Cancer
Staging Manual.3* Four studies3®38 provided information on the tumour (T1-4) only and,
for these, T3/T4 was regarded as a proxy for stages 111/IV. The characteristics of the included
studies are summarised in table 1; study-specific details and references are given in the
appendix (p 14). They comprised 26 788 patients with breast cancer, with sample sizes
ranging from 12 to 2346 (median 141; appendix p 14). Stage information was available for
24 213 (90.4%) patients. 36 studies (43%) were from Nigeria (8407 patients with cancer
staging) and 16 studies (19%) were from South Africa (10 182 patients with cancer staging).
35 studies (42%) were consecutive case series and the remaining were convenience case
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series (ie, patients seen in pathology or radiotherapy departments only or studies in which
not all eligible patients who reported at the surgery or oncology clinics were included; table
1). The average age at diagnosis was less than 45 years in 34% of studies, between 45-49
years in 43% of studies, and 50 years or older in 19% of studies. Age was not reported in
only three studies (4%; table 1). The mean year of diagnosis ranged from 1960 to 2011, and
was 2000 or later for 40% of the studies.

There was wide variation in the distribution of stage at diagnosis in sub-Saharan Africa. For
example, in studies that provided stage I'V-specific estimates, the percentage of women
diagnosed with stage 1V breast cancer ranged from 4%56 to 70%27 (figure 2). Consequently,
between-population heterogeneity was wide (2=93.3%; p<0.0001) in the percentage of late-
stage cancers (111/1V) (median 74.7%; range 30.3-100), with 59 (65%) of study populations
yielding an estimate of greater than 70% (figure 3).

Nine studies from western and eastern Africa were done exclusively in black
women.%:37:3842-47 The remaining 58 studies did not report on race, but their populations
were assumed to have the racial composition of their countries’ population and, hence, to
consist predominantly (=80%) of black women. Studies from South Africa included
exclusively3%-41 or predominantly (=80%) black women;18 or predominantly (=80%) non-
black women (ie, white, Indian, or coloured women14:36:50-53)- or provided separate
estimates for black women and non-black women12:28-30 (appendix p 14).

Black women from South Africa presented much later than their non-black counterparts, but
with marked between-population heterogeneity within each racial group (2>97% for both
groups; figure 4). Four South African studies examined racial differences (appendix p 11),
which consistently showed a higher percentage of late-stage cancer in black Africans (range
74-91%) than white Africans (30-44%); the percentages of late-stage cancer in Indian and
coloured women were intermediate, even when all the participants were diagnosed at the
same health facility. However, these results were not adjusted for socioeconomic status
because of a scarcity of information from the original publications.

Fully-adjusted meta-regression analysis (adjusting for region or race, study design, setting,
facility type, age, and year of diagnosis) confirmed the difference between racial groups; the
percentage of late-stage cancers was 18.1% lower (95% CI -28.2 to —8.0) for non-black
women from South Africa than for black women in western Africa. By contrast, analysis
restricted to black Africans revealed no difference in late-stage cancer diagnosis between the
three sub-Saharan African regions (table 2).

After adjustment for region or race, no differences in late-stage disease were observed
between consecutive or convenience case series, or by type of health facility (table 2).
Studies done in mixed urban or rural populations had a higher percentage of women with
late-stage disease than those done in urban populations, and this finding remained significant
in the fully adjusted model (AD 12.9%, 95% CI 5.5 to 20.3) and in the analysis restricted to
black Africans (AD 13.2%, 5.7 to 20.7; table 2).

A smaller percentage of women aged 50 years or older had late-stage disease than those
younger than 45 years (AD -13.2%, 95% CI —21.2 to —5.3), but most studies of older
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women consisted predominantly of non-black South Africans. Consequently, the age
difference attenuated markedly on adjustment for region and race, and disappeared in
analyses restricted to black Africans (table 2). A slight improvement in stage at diagnosis
was observed over time (appendix p 12). In the fully-adjusted meta-regression model, the
percentage of women with late-stage disease was lower in black Africans diagnosed since
2000 compared with women diagnosed before 1980 (AD -10.5%, 95% CI —-19.3 to —1.6;
table 2). In analyses restricted to black Africans, the percentage of women with late-stage
cancer was lower in studies that did not report year of diagnosis than studies published
before 1980, but this finding was not statistically significant (table 2). Because the years of
publication of these studies ranged from 2002 to 2011, it is likely that patients recruited into
these studies would have been diagnosed in recent years.

The TNM or the Manchester staging classification (appendix p 14) were used in most
studies, but this information was missing in 21 studies (table 1). No clear differences in the
percentage of late-stage disease were observed between studies that reported the staging
classification used and studies that did not, or between studies done in facilities where there
was access to imaging methods (eg, radiographs)—either routinely or in clinically
suspicious cases—and studies done in settings without imaging facilities (table 2).

Few studies reported on tumour characteristics or duration of symptoms (appendix p 21). In
studies of black African populations that reported on these characteristics, late-stage disease
at diagnosis was positively associated with mean tumour size (Pearson correlation
coefficient /=0.63, p=0.004, based on data from 19 studies), but not with self-reported mean
duration of symptoms (r=-0.14, p=0.42, 35 studies) or with percentages of tumours
classified as invasive ductal carcinomas (r=0.09, p=0.50, 53 studies), oestrogen-receptor
positive (=-0.03, p=0.91, 15 studies), or grade 3 (+=0.21, p=0.26, 32 studies; appendix p
21).

The median study quality score was 19.5 (IQR 17.5-21.5), with no evidence of regional or
racial differences. No variation in the percentage of women diagnosed with late-stage breast
cancer was observed by study quality (table 2). The funnel plot (appendix p 13) and the
value of the Egger’s test for small study bias (p=0.01) were difficult to interpret because of
the marked between-population heterogeneity.

The proportion of women with late-stage breast cancer at diagnosis declined markedly in the
USA between 1973 and 2011: from 50% to 27% in white women, and from 60% to 32% in
black women?23 (figure 5). By contrast, most study-specific estimates of late-stage disease in
black sub-Saharan African women remained well above 60% from the 1970s to 2011, albeit
with some indication of a slight downward trend in some settings (figure 5). Notably, the
proportion of late-stage disease in black women in sub-Saharan Africa in the most recent
study years (around 2010) was still higher than in black women from the USA 40 years
previously. The proportion of women with late-stage disease in southern Africa remained
unchanged for non-black Africans, but seemed to decline somewhat in black Africans.
Remarkably, only two studies were done after 2000 in the southern African region. Both
studies were done in South Africa: one in non-black Africans* and one in black Africans.18
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By contrast, the number of studies from eastern and western Africa published after 2000 was
higher than in previous decades, although most had relatively small sample sizes.

Discussion

To our knowledge, this is the first systematic review of stage at diagnosis of breast cancer in
sub-Saharan Africa. We compiled data from 83 studies consisting of 24 213 patients with
staged cancers. The findings highlight two main issues. First, our findings show the paucity
of data on one of the most important clinical prognostic markers of breast cancer in this
region. Specifically, no published data from middle Africa were identified, and data from
southern Africa were restricted to one country (South Africa), with only two studies done
after 2000 (one in black Africans and another in non-black Africans). Furthermore, no study
presented data from population-based cancer registries. Second, the findings show that most
patients in sub-Saharan Africa (77% across all black study populations) were diagnosed at
stages I11/1V. Although this overall situation might seem grave, the presence of public-sector
sub-Saharan Africa settings with improved stage profile needs to be highlighted because
those settings reveal that progress in stage migration of breast cancer can be made within the
public sector setting in which mammography is often unavailable. However, the reasons for
the marked heterogeneity between populations, which is present even in analyses restricted
to black Africans, are not entirely clear—no distinct patterns define the better settings. Late-
stage breast cancer was, as expected, more frequent in black Africans than in non-black
Africans; however, no clear differences in the percentage of late-stage cancers at diagnosis
by region or type of health facility were observed in black African women, except that the
percentage of late-stage cancers at diagnosis was lower in urban settings. There was
evidence of stage migration of breast cancer over time in black Africans diagnosed after
2000, consistent with the downward trend within studies in late-stage disease at diagnosis
described by one of the studies in this review. McCormack and colleagues!® reported a
decrease in the frequency of stage I11/1V cancers in South Africa from 66% in 2006-07 to
46% in 2010-12.

We did not find a strong association between age at diagnosis and late-stage cancer at
diagnosis in black African women. Most patients were aged 35-49 years at diagnosis
(approximately 10-15 years younger than patients in developed countries).>’ This finding
likely reflects the younger age structure of the sub-Saharan African population, consequent
to higher fertility and shorter life expectancy, and the lower prevalence of risk factors in
older generations than in young generations, rather than any inherent biological differences
in disease aggressiveness between black and white patients. Consistent with this
interpretation is the fact that, at a study level, late-stage cancer at diagnosis was not
correlated with tumour grade, which could indicate that late-stage cancer at diagnosis is not
entirely a consequence of black African women having more biologically aggressive forms
of disease—indeed a 2014 review?! suggests that oestrogen-receptor-positive disease
constitutes two-thirds of tumours in black women from sub-Saharan Africa. Late-stage
disease was, however, positively correlated with mean tumour size (as expected given that
tumour size is used to derive stage), consistent with delays in access to health care.
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Increased breast cancer awareness and improvements in health care over time have been
paralleled by decreases in tumour size and downstaging of breast cancer in other
LLMICs.58:59 However, studies have reported low levels of breast cancer awareness in the
general population and health-care professionals in sub-Saharan Africa.6%.61 The poor
awareness contributes to the high frequency of late-stage cancer at diagnosis seen in sub-
Saharan Africa.52:63 Other barriers to access, such as distance to health-care facility, also
play a role in this region.%4

Most studies used the TNM or the Manchester staging classifications, but only a quarter
reported on the staging methods used. Of these, most studies relied on both clinical and
imaging methods, but a few studies used clinical methods only. Although the clinical
methods only approach leads to under-staging,5° most women in settings where imaging
procedures are unavailable or unaffordable are likely to have presented at advanced stages
when clinical methods might suffice.66 This is consistent with our finding of no differences
in late-stage disease depending on whether staging methods were reported and, if reported,
by the type used.

There was no correlation, at a study level, between percentage of late-stage disease and
average self-reported duration of symptoms (ie, time between onset of symptoms and
diagnosis). The extent to which this ecological-level association reflects a similar absence of
an association at an individual level is unclear. Women might not recognise symptoms
because of poor breast cancer awareness,®”:68 or they might not accurately remember the
dates on which they first noticed symptoms. Nevertheless, the average duration of symptoms
was between 8 months and 12 months in most studies (appendix p 21), indicating that for the
most part advanced stage at diagnosis might be a result of delayed diagnosis. Hence, a large
window exists in which delays to diagnosis can be shortened.

The frequency of late-stage disease at diagnosis in black women in sub-Saharan Africa was
higher than in white and black women from the USA in 1970-2010, including during the
pre-mammography screening era (screening in the USA began in 1976%9). This shows that,
through more rapid diagnosis of palpable clinical disease, considerable improvements can be
made before expensive systems for the detection of preclinical disease are warranted. In sub-
Saharan Africa, where mammaography is often unavailable or unaffordable, stage migration
through breast cancer awareness and improved access to diagnostic facilities, not
mammographic screening, is urgently required.

Major strengths of this review include the detailed and inclusive search strategy, which
included non-English publications; the large sample size of more than 24 000 women with
breast cancer in the region; and the use of standard methods for study identification, and data
extraction and synthesis. There were also limitations. The representativeness of the review
might have been compromised by several factors. First, we included studies from only 17 of
49 sub-Saharan Africa countries, albeit together they represent 71% of the total population

in the region, with most studies based on convenience samples of patients. Second, by
definition, the large numbers of patients with breast cancer in the region who never reach a
health-care facility could not be included. Dickens and colleagues®4 showed that distance to
a tertiary care facility was a major determinant of access to diagnosis even within a relatively
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small geographical area (ie, Soweto in Johannesburg, South Africa). Because the patients
included in this review are, by definition, patients who were able to reach a health-care
facility, predominantly tertiary centres, they might not be a representative sample of all
patients with breast cancer in sub-Saharan Africa. Third, some participants might have been
included in more than one study; to minimise this, whenever papers from the same
institution and recruitment period were identified, we only included the paper that had the
more comprehensive information on stage at diagnosis. Fourth, six potentially eligible
papers could not be retrieved; the sample sizes for two of these papers are known to be
small, and therefore their exclusion is not likely to have substantially affected our findings.
Finally, the absence of information on staging methods and procedures in many studies and
the absence of standardisation in staging procedures between studies, and possibly even
within studies, might have obscured some of the findings. Staging is affected by neoadjuvant
chemotherapy, but this treatment is not available in most sub-Saharan Africa settings.®
Neoadjuvant chemotherapy was mentioned in only two papers included in this review,14.70
and whether staging was ascertained before or after chemotherapy was not clear.

This review showed that the percentage of late-stage breast cancer at diagnosis in black
populations from sub-Saharan Africa around 2010 was higher than in black and white
populations in the USA 40 years previously. Cancer control strategies in the region should
target early detection and diagnosis of symptomatic disease as one essential component of
the strategy to improve survival from breast cancer. In most settings, symptom duration of
8-12 months shows that there is a considerable delay between symptom onset and diagnosis
and thus a considerable time window exists in which to realistically achieve early detection
and diagnosis. Population-level interventions for the stage migration of breast cancer have
been shown to be successful in Tanzania’® and other LMICs, such as Malaysia.”? Several
sub-Saharan Africa studies have shown improved survival rates in women diagnosed at
earlier stages,519 which shows that early diagnosis coupled with timely and appropriate
treatment can prevent deaths from this disease in this region.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context
Evidence before this study

We preliminarily searched MEDLINE with the terms Breast “Cancer” OR “Breast
Carcinoma” AND “Stage” AND “Diagnosis” or “presentation” AND “Africa” OR “Sub-
Saharan Africa”. No language restrictions were used. Previous studies have reported a
wide variation in stage at diagnosis of breast cancer across sub-Saharan Africa, but none
has examined trends in stage at diagnosis over time or investigated potential sources of
variations across the region.

Added value of this study

We provide the most comprehensive synthesis to date of the available evidence on stage
at diagnosis of breast cancer in sub-Saharan Africa. This review showed that most
patients in sub-Saharan Africa were diagnosed at a late stage (stages 111/1V). There was,
however, a wide range of estimates across the region; the reasons for which were unclear.
The percentage of women with late-stage disease at diagnosis was, as expected, higher in
black women than non-black women; however, no clear differences exist in black women
by region or type of health facility, except that the percentage was lower in urban settings
than in rural or urban areas. This review also highlights the paucity of published data on
breast cancer stage from certain parts of the region (eg, from middle Africa).

Implications of all the available evidence

Although some improvements in stage at diagnosis of breast cancer in sub-Saharan
Africa have occurred over the past few decades, very advanced disease is still prevalent at
diagnosis in many settings. Nevertheless, within the region, public-sector settings exist
with a much improved stage profile, indicating that stage migration is achievable in such
settings—ie, in the absence of organised screening. To prevent avoidable deaths from this
potentially good-prognosis cancer, breast cancer control measures require a strong
emphasis on early diagnosis and treatment. Earlier diagnosis is dependent on the time
window in which the patient has symptomatic disease; thus efforts to promote early
presentation and faster referrals, diagnosis, and treatment need strengthening.
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322 records identified
from Africa-Wide from Web of
Information Science

456 records identified

183 records identified
from MEDLINE

284 records identified
from Embase

h

‘ 675 abstracts screened (after removing duplicates) ‘

505 excluded
7 non-human studies

111 not done in sub-Saharan Africa

152 not breast cancer studies
21 not done in women
46 conference abstracts

133 no information on stage or stage not mentioned in abstract
35 no stage distribution, only a particular stage given

A

170 full-text articles assessed for eligibility

101 excluded
8 meeting abstracts or PhD theses
76 no information on stage
7 study population overlapped with another study
9 stage distribution was assumed or not original
1 attempts to retrieve paper unsuccessful

23 additional papers identified
through references

g excluded
1study population overlapped with another study
1stage distribution excluded stage 4 patients (operable breast
cancer only)
1stage distribution unknown
6 attempts to retrieve paper or abstracts unsuccessful

h

83 studies eligible and included

Figure 1.
Study selection
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Figure 2. Study-specific breast cancer stage at diagnosis
Study-specific distribution of stages I, Il, I1l, and IV cancers. Percentage of T3/T4 cancers

was used as a proxy for percentage of stage 111/IV cancers in four studies.35-38 Percentage
with metastases (M1) was given in three studies?4:3%37 and was used as percentage of stage
IV. Race as defined in table 1 and in the appendix (p 14). Study-specific references given in
the appendix (p 14). B=black. C=coloured. I=Indian. NPL=non-pregnant or non-lactating
women. PL=pregnant or lactating women. W=white.
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Author Race Country n % stage II/IV
(year of publication) {95% Cl)
Winters (1588} Mon-black (W) South Aftica 1324 : 30-29 (2B-43-32-21)
D Toit {1987) Non-black South Afiica 20 4000{1912-63.95)
Hacking (1584} Nor-black (W) Seuth Afiica 1078 4047 (37-22-4316)
Pegoraro (1985) Norrbilack () South Aftica a1 A066{3048-5147)
Hoffman {2000) Nor-bilasck South Aftica 478 422637 79-46-83)
Dansey (1988) Monblack (W) South Africa 1766 ATE0{40-B5-4539)
ignon (1988) Black Madagancas bl 4483 {26.45-64.71)
Edmund (2013} Black Ghana s64 5089 (46-68-55.05)
Qstyn (1987) Non-black South Africa 120 5167(4237-6088)
Odendaal {2003} Mon-black South Aftica 2 5323 (45-08-60-20)
Tipatt (2002} Bilack Nigeria 300 5333 (47 51-59.09)
Pegorara (1985) Noer-bilack {1} Sonth Afibca 151 5364 {4535-61-78)
McCormack {2013) Black South Africa 192 536 {50 81-5655)
Wasserman (2007) Non-black South Alica an S4-87 (49-98-59-60)
Basro (2010) Mon-black South Africa 141 5532 (46-72-63-64)
Mody (2013) Black Rvwariba 7 5714 (18-41-00-10)
Clegg-Lamptey (2007) Black Ghana 158 5759({49-45-65-41)
Hacking (1584) Non-bilack (T} South Ahiica 1063 5592 (56.91-6289)
Ersumo (2006} lack Ethiopia 125 GO0 [50-86-68-66)
Gukas (2008) Black Migeria 34 B1.70 (43 56-77-83)
Kene {2010} Black Migeria 103 6214 (52.04-7151)
Rird (2008) Black Kera ns 6261 (5390-7145)
Tesfamariam (2013} Black Eritrea ] 6463 (53-30-74.-85)
Aryaren (2004} Black Migeria 136 B4-71 (5605-72.70)
Popoola (2011) Black Nigeria 124 6532 {56.25-73.64)
Chegg-Lamptey (20049) Black Ghana &4 563 (5270-77.05)
Ktk (1986) Bilack Nigeria n4 66.36 (59 60-72 65}
Okobia (2001) Black Nigeria 77 6763 {55-50-77-77)
‘Walker (1989) Black Scarth Africa &g 6780 (54.36-79.38)
Etuk (2009) Black Megeria Fe 6897 (49-17-Ba-72)
Nyagol (2006) Black Kerga a2 BG05 (52-91-82.38)
Bagnan (2013) Black Benin a3 69-80(5950-78-97)
Mehinto (2007} Black Benin m 70-27 (60-85-7857)
Ariad (1591) Non-bitack South Africa 58 70-69(57-27-81-91)
Kantelhardt {2014) Black Ethiopia B4 Fo-B1(6713-74-25)
Abudy (2007) Black Nigeria 50 7200{57 51-B377)
Arnyaneu (2008) Black Migeria 174 T2HI{B547-75-01)
Adebamowe (1959) Black Migeria =0 72B0{66-83-7837)
Togo (2010) Black M 0 7286 (66 31-7875)
Anyanens (2011) Black Nigreria 192 72492 {66-05-79-06)
Sarre (2006) Black Senegal 449 7305 (68-69-77.10)
Hacking (1984} Black (E} South Afiica 3 7424 (6195-84.22)
Lawars (1973} Black Migeria 137 7445 (66 30-8152)
Harcuna (2002) Black Niger 146 7466 (66 80-81.49)
Rambau {2011) Black Tarzania v T470{60-63-70.31)
Ukwenya (2008} Black Nigeria m 7477 (65-65-82.54)
Alatise (2010) Black Nigeria 12 7500(42 81-04.51)
Stark (2010} Black Ghana 75 7600 (64-75-8511)
Gobromadhin (1998) Black Ethiopia 72 739 (54.91-85.60]
Atoyebs (1997) Black Migerua o0 Froo(6y51-84-83)
Pegorara (1985) Non-black (€} South Afiica 2 7727 (54-63-9218)
Pegoraro (1980) Non-black South Afiica 1o 7727 (68 30-8472)
Gakwaya (2008) Black Uganda 243 T-37 (71458-B247)
Walker (1984) Black South Afiica 5 7738 (66-95-B5 80}
Ayoade (2012) Black Migeria 40 77 50(6155-85-16)
Rafaramino (2001) Black Madagascas 204 7794 (7162-8343)
Djara (1978} Black Uganda 150 7800 (70 51-84.35)
Ezeome (2010} Black Migeria 152 78.29(70 88-84 55}
saaham (2012) Black Migeria 01 791072 82-8451)
Galukands (2013 Black Uganda 109 7982 (71.05-86-90)
Adesukanmi (2006} Black Migeria 212 8066 (74-69-85.75)
Obuwole {1987} Eilack Nigeria 128 B116(73-63-87-31)
Theahim (2011} Black Nigeria 350 82.00(77.57-8588)
Adisa (2008) Black Nigeria 5 222 (76.59-86-99)
thekwabia {1992} Black Nigeria 1842 295 (F1.16-84.64)
Dansey (1588) filack (B} Scuth Afiica 863 8331 (Bo-66-8574)
Chiedozi (PL)(1988) Black Nigeria i B33 (67-19-03-63)
Muguti (1993) Bilack Tirnbakrwe 7 H354 (73 51-9004)
Mabula (2012) Black Tanzarda 3B B394 (79858746}
Walkcer (2004} Black South Africa 57 B421(7213-9252)
Ntekim (2009) Black Migeria m Ba62 (7317-89 10)
Chiedoi (1987} Black Nigeria 120 8500 (77.33-00-86)
Ohene-Yeboah {2012) Black Ghana 330 #515{Bo-85-88.81)
Chiedosi (1985) Black MNigeria 16 #5.34 (77 58-91.23)
Adebamowo (2008) Black Nigeria 89 8652 (77.63-92.83)
Ajekighe (1991) Black Nigeria 7154 87.28(BS Bo-BRE6)
Hassan (1952) Black Nigeria 129 8760 (B0 ba-5274)
Ly (2012) Black Nl 114 Bga7 (B2 33-04-44)
Winters (1988} Black (B} South Africa 7 8961 (BO55-95-41)
Burson (2010} Black 327 8991 (B6-12-02.95)
Fente (2011) Black a2 5048 (77 38-97.34)
Pegoraro (1985) Black (B} South Aftica 240 90-83 (B6-45-04-17)
Adisa (2012) Black Nigera 2 9091 (70 34-98.88)
Khwaja (1980) Black Miggeria Bo 9250 (B4-39-07-20)
Mbonde (2000) Black Tarzarda 60 9333 {83 B0-98.15)
Traone (2012} Bilack Guinea 124 9355 (B7-68-9717)
Pearson {1963} Black Migeria 100 95-00{BB-72-58 36}
Kenda (1988) Black DRC 134 9552 (9051-98.34)
Hassan (NPL) {1595) Black Nigeria 68 4559 (B7-64-99-08)
Amir {1997) Black Tanzania 0 9800 {89 35-95-95)
Hassan (PL) (1955) Black Migeria 2 : H H | 100-0 (B4 56-100-0)
F293:33% (p<0-0001) i : k ] [ ]
T T
1] 20 40 60 80 100
Percentage of patients with stage II/IV cancer (%)

Figure 3. Study-specific breast cancer stage at diagnosis
Study-specific percentage of late-stage disease (111/1V) ranked by increasing magnitude.

Percentage of T3/T4 cancers was used as a proxy for percentage of stage I11/1V cancers in
four studies.3>-38 Race as defined in table 1 and in the appendix (p 14). Study-specific
references given in the appendix (p 14). B=black. C=coloured. DRC=Democratic Republic
of the Congo. I=Indian. NPL=non-pregnant or non-lactating women. PL=pregnant or
lactating women. W=white.
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Authar (year of publication) n % stage III/IV (95% CI) % weight
West Africa H f H :
Adebamows (1999) 50 T280{6697-77.94) 220
Angarnws (2008} 179 7263(6567-78-63) 213
Kene (2000} 103 6214 {52-49-70-91) 154
Popoola {2011} 124 65.32{56-60-7313) 20
Adisa (2008) 25 82.22(7670-8666) 212
Bagnan {2013} o 69-89(59.93-7827) 194
Ohreole (1987) 138 B116(7383-8681) 213
Togo (2010} 10 TLBEO0 47-7842) 217
Anyanwu (2011) 192 7292(66-23-7871) 215
Gukas (2008) 34 6176 (45 04-7610) 146
Clegg-Lamptey (2009} G4 6563(5340-76-08) 178

(2 11 7477165 96-81.93) 203
Atoyobi (1997) 100 77-00 (67-85-84:16) 202
Adesukanmi (2006) n2 BO-66(74-82-8541) n
Chiseelozi (1987} 20 B5.00(7753-90-30) 214
Ayoade (2012) 40 7750 (62 50-87.68) 168
Thpatt {2002) 300 5333 1(47-68-58-90) 213
Hassan (PL) {1995} 2 100-0(B513-1000) 207
Stark {2010) 75 760065 22-84.25) 152
Khwaga {1380} 80 9250{84-55-9652} 297
Ibrahimm {2012) 01 7910 (72-96-B415) 219
Chiedozi (PL) (1988) 36 B333(6811-9213) 172
Anyarm (2000) 136 6471(56-37-72-23) 203
Clegg-Lampitey { 2007) 158 5759 {49-B0-6503) 0
Hassan (NPL) (1955) 68 9559 (87 81-98 49) 220
Harouna (2002) 146 F466(67-03-81.02) 210
Mehinto {2007} 11 70.27 (6121-77.98) 200
Edmund (2013} 564 5085 (4677-5499) 2
Feribe {2011) 42 9048 (77.93-96.23) 194
Ezocerie (2010) 152 7829 (71.08-8410) 213
Eruk {2009} 29 G847 (50-77-8272) 142
Ly (2012} 114 8947 (82 50-93.88) 218
Alatrse (2010) 12 7500 (4677-91.11) 104
Thekwaba {1952} 1842 82.95(81-17-84 .60} 235
Adebamowa (2008} g9 8652 (77.90-9212) 209
Ntekim (2009) m 84.62(7927-8378) 224
Ibrahien [2001) 350 B2.00(77-63-8567) 217
Chiedoz (1985) 116 8534 (77 78-90.64) 234
Traoce (2012} 124 9355 (87.78-9669) 225
Hassan (1592} 129 B7.60(80-80-92.22) 218
Adisa (2012) n 9091 (72-29-97.47) 167
Pearson (1963} 100 9500 (88-82-97.85) 225
Lawani {1973} 137 744566 55-8102) 208
Katik (1986) n4 563659797235} 15
Ohene-Yeboah (2002} 330 B515(B0-91-88 58) 228

{1991} 54 8728(8581-8862) 235

v (2007} 50 72:00(5833-8253) 172
Olabia (2001) 7 6753156-46-76-54) 186
Sarre (2006) 449 7305 (68 76-76-95) 227
Fa§3-5% (p<0-0001) 7765(74-63-B0-67) 100-00
East Africa
Gebremedhin (1998) e 7639 (65.40-8470) 508
Mabuta (2012) 386 8394(75.54-87.26) 5598
Tesfamariam (2013) 82 64-63(53-84-7411) 500
Ersumo {2006) 125 BO-00(51 24-6817) 530
Mbonde (2004 50 9333(84-07-97 38) 560
Bursan (2010) 37 B9.91(8617-92.72) 601
Kantefhardt (2014} 7] 7081 (6718-7419) 599
Ramban (2011} 328 TATOIEGTI-7910) S87
Galukande (2013 109 7982(7133-8628) 547
Rafaramine (2001) 204 T794({7176-83-09) 574
Bird (2008) 15 62-61(53-49-7091) 526
Aumiir (1997) 50 98.00(8550-99.65) 582
Cjara (1978) 150 78-00{7072-83 88} 561
Nyagol [2006) 42 69-0515397-8093) 436
Gakwaya {2008} 143 77-37(7170-8218) sBo
Mesdy (2013) 7 5714 (2505-8418) 206
Kenda (198E) 134 9552{%0-58-97-93) 598
Muguti (1593} 79 B354(7385-9012) 535
Pignon (1988} 5 4483(28 41-62.45) 372
Fa93-1% (p=0-0001) F731(72:10-82.51) 100-00
Southem Africa, black
Pegoraro (E) (1985) 240 H083(8651-93 87) 1300
Wallcer (1983) 59 67-80(5511-7831) 1175
Dansey (B) {1988) 863 £3.31(B0-68-85 1308
Walker (1984) 24 77-38{67 35-85.01) 1230
Winters (B) (19E8) ” B9-61{B0-82-94 64) 1262
Hacking (B) (1584) 13 7424{6257-8325) 120
MeCarmack {2013} 192 5368 (50 85-56-51) 1306
Walker {2004) 5 84.21(72 64-91.46) 1219
F=9B-0% (p<0-0001) 7768 (6551-85-85) 100-00
Southem Africa, non-black
Hacking (W) {1984) 1078 4017 (37-28-4312) 7
Pegoraro (1980) 110 7727 (68-60-84.11) 679
Pegorara {1) (1985) 151 5364 {4570-51-41) 677
D Toit (1987} 20 4000 (21 88-61.34) 466
Hacking (C ) (1984) 1063 5392 (56-95-62-83) 73
Pegorara (C } (1985} 2 7727 (5656-89-88) s
Oelendaal {2003) w01 5323 (46 34-60.01) 6492
Wasserman (2007) 41 54-87 (50 09-5956) 716
Pegorara (W) (1985} 91 4066 (31-14-50-93) 645
Dansey (W) (1988) 1266 4360(40-89-4635) 732
Auiad {1591) 58 706857 99-80-82) 618
Basro (2010} 141 5532 (47 08-6328) 674
Outyn {1587) 120 51-67(42 81-60.42) 663
Hedfman (2000) 478 42:26(37-91-46-73) 719
Wiintiers (W) (1988) 2324 302925 46-3219) 737
Fa§7-1% (p<0-0001) 0 : 52:30{4531-59-29) 100-00
r T T T 1
o 20 40 6o S’D 100
Percentage of patients with stage II/IV cancer

Figure 4. Study-specific percentage of late-stage breast cancer at diagnosis, by region of sub-
Saharan Africa

B=black African. C=coloured. I=Indian. NPL=non-pregnant or non-lactating women.
PL=pregnant or lactating women. W=white. Study-specific references given in the appendix
(p 14). *Weights are from random effects analyses.
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Figure 5. Trends in stage of breast cancer at diagnosis in sub-Saharan Africa in 1960-2011, and

in the USA in 1973-2002 and 1988-2011

The US estimates represent percentage of patients with breast cancer with regional or distant
disease (as a proxy for stages I11/1V) out of all patients with known stage in the Surveillance
Epidemiology End Results (SEER) database (see Methods); the SEER summary staging
classification was used for both time periods: 1973-2002 (based on 365 695 white women
and 31 781 black women with breast cancer in the USA) and 1998-2011 (based on 780 137
white women and 96 526 black women with breast cancer in the USA). The discontinuity
between the two time series was due to a change in staging classification. The sub-Saharan
Africa estimates correspond to percentage of patients with stage 111/IV breast cancer at
diagnosis; the size of the point estimate symbols are proportional to the size of the study.
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Study characteristics Declaration of interests

Page 20

Studies  Study populations  Patients with breast cancer

Patients with known breast cancer, n

(%)
Total 83 91 26 788 24 213 (90.4%)
Race
Black” 75 76 18 805 16 669 (88.6%)
Non-black? 8 15 7983 7544 (94.5%)
Region or country
Western Africa 48 49
Nigeria 36 37 8623 8407 (97.5%)
Benin 2 2 204 204 (100%)
Ghana 5 5 1969 1191 (60.5%)
Mali 2 2 324 324 (100%)
Other$ 3 3 797 719 (90.2%)
Eastern or middle Africa 19 19
Tanzania 5 5 1310 1151 (87.7%)
Kenya 2 2 287 157 (54.7%)
Ethiopia 3 3 1267 841 (66.4%)
Madagascar 2 2 289 233 (80.6%)
Uganda 3 3 562 502 (89.3%)
other? 4 4 445 302 (67.9%)
Southern Africa 16 23
South Africa 16 23 10711 10 182 (95.1%)
Study design
Convenience case series 48 55 10 780 9788 (90.8%)
Consecutive case series 35 36 16 008 14 425 (90.1%)
Study population
Urban 27 34 15571 14 208 (91.2%)
Mixed (rural and urban) 56 57 11217 10 005 (89.2%)
Type of health facility
Tertiary, secondary, or primary” 9 12 1639 1503 (91.7%)
Tertiary 72 77 24742 22399 (90.5%)
Not reported in original study 2 2 407 311 (76.4%)
Age at diagnosis (years) >
<45 years 28 29 5475 4840 (88.4%)
>45 to <50 years 36 37 7882 7218 (91.6%)
>50 years 16 22 11 056 9841 (89.0%)
Not reported in original study 3 3 2375 2314 (97.4%)
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Patients with known breast cancer, n

Studies  Study populations  Patients with breast cancer (%)

Year of diagnosis 1t

Before 1980 11 16 3971 3782 (95.2%)

1980-1999 32 34 11125 10 737 (96.5%)

2000 or after 33 33 8648 6733 (77.8%)

Not reported in original study 7 8 3044 2961 (97.3%)
Staging methods

Clinical and imaging 25 26 10 416 9516 (91.4%)

Clinical only 10 10 975 967 (99.2%)

Not reported in original study 48 55 15 397 13730 (89.2%)
Staging classification

TNM 50 57 20388 18 048 (88.5%)

Manchester 11 11 1436 1426 (99.3%)

Not reported in original study 22 23 4964 4739 (95.5%)
Study quality scoresH¥

>23 (highest quality) 12 12 4067 3569 (87.8%)

22-20 26 27 6181 5721 (92.6%)

19-17 31 38 14 541 13327 (91.7%)

<17 (lowest quality) 14 14 1999 1596 (79.8%)

Data are n or n (%). TNM=Tumour, Lymph Node, and Metastasis staging system.

*
Five studies provided separate estimates for different subsets of participants (ie, for pregnant or lactating and non-pregnant or non-lactating

women27 or different ethnic group512'28‘30).

flncludes seven southern African studies12:28-30,39-41 yq¢ reported estimates for black women only; one southern African study18 that
presented only an overall (all ethnic groups combined) estimate, but reported that >80% of their study population was black; nine

studies®:37:38:42-47 from western and eastern Africa that were done exclusively in black women, as well as the remaining 58 studies from these
two regions that did not report on race, but were assumed to have been done in predominantly black women (ie, >80% black; see appendix p 14),

which corresponded to 76 study population groups because one Nigerian study27 presented separate estimates for pregnant or lactating and non-
pregnant or non-lactating women (appendix p 14).

flncludes 15 southern African study population groups: four studies14:48-50 that did not report on race but were assumed to be predominantly
non-black, four studies36:51-53 that present only overall estimates but reported an ethnically mixed population with <80% being black, and four
multi-ethnic studies?2:28-30 that together reported separate estimates for seven non-black population groups (appendix p 14).

§Inc|udes one study from Guinea (178 cases, 124 cases with known stage), one from Niger (146 cases, 146 cases with known stage), and one from
Senegal (473 cases, 449 cases with known stage).

”Includes one study from Rwanda (145 cases, seven cases with known stage), one from Zimbabwe (84 cases, 79 cases with known stage), one from
Eritrea (82 cases, 82 cases with known stage), and one from Democratic Republic of the Congo (formerly known as Zaire; 134 cases, 134 cases
with known stage).

All studies that recruited participants from secondary and primary health centres also included a tertiary centre.

Aok
Mean or median age at breast cancer diagnosis. If only age categories were reported, mean or median age was estimated from the mid-point and

the reported number in each age category. The three studies in which age was not reported in the original category did not provide sufficient

information to allow their allocation into one of the three age categories: Ajekigbe54 reported that 50.8% of the participants were aged <50 years;
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Amir and colleagues55 reported that 90% of the participants were aged <50 years; and Pegoraro and colleagues36 reported that 50% were between
aged 45-64 years (appendix p 14).
HMiddIe year of the time interval during which patients were recruited.

#Categories represent quartiles of the overall score distribution (appendix p 9).
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