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Abstract

Background: Breast cancer is the second most common cancer among women in
Zimbabwe. Patients face socioeconomic barriers to accessing oncology care, includ-
ing radiotherapy. We sought to understand patterns of care and adherence for women
with breast cancer in sub-Saharan Africa (SSA) with radiotherapy access.

Methods: A retrospective cohort was created for women with breast cancer evaluated
at the Parirenyatwa Hospital Radiotherapy and Oncology Center (RTC) from 2014
to 2018. Clinical data were collected to define patterns of care. Non-adherence was
modeled as a binary outcome with different criteria for patients with localized versus
metastatic disease.

Results: In total, 351 women presented with breast cancer with median age 51 at
diagnosis (IQR: 43-61). Receptor status was missing for 71% (248). 199 (57%) had
non-metastatic disease, and 152 (43%) had metastases. Of women with localized dis-
ease, 34% received post-mastectomy radiation. Of women with metastatic disease,
9.7% received radiotherapy. Metastatic disease and missing HIV status were associ-
ated with increased odds of study-defined non-adherence (aOR: 1.85, 95% CI: 1.05,
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1 | INTRODUCTION
Breast cancer is the most common cancer among women
worldwide.'” While incidence is lower in low- and lower-
middle income countries (LLMIC) than in upper-middle- and
high-income countries (UMC/HIC), age-standardized mor-
tality is higher.l’3 > Women in LLMIC are more likely to pres-
ent with locally advanced or metastatic disease and are less
likely to have access to diagnostic and therapeutic options
concordant with international guidelines.‘"14 While interest
in addressing breast cancer inequities in LLMIC is growing,
research surrounding their causes remains limited, particu-
larly in sub-Saharan Africa (SSA).*'> Few clinical cohorts
with detailed clinical and treatment data have been reported,
particularly in settings with access to radiotherapy.&“'16

In Zimbabwe, breast cancer is the second most common
cancer among women. There were an estimated 2000 incident
cases and more than 900 deaths in 2018, though only a fraction
of these patients are documented as presenting to care with a
breast cancer diagnosis." The full complement of specialized
oncology services is available between the two largest cities,
Harare and Bulawayo.l6’17 However, patients face social and
economic difficulties in access to care, including significant
delays, and public systems are often stretched both financially
and logis.tically.17 The goal of the current research was to un-
derstand the presenting characteristics, adherence to care, and
gaps in service delivery for women with breast cancer in a sub-
Saharan African setting with access to radiotherapy. To explore
this, the authors developed a retrospective cohort of all women
with a diagnosis of breast cancer who were evaluated at the
Parirenyatwa Hospital Radiotherapy and Oncology Centre in
Harare, Zimbabwe from 2014 to 2018.

2 | METHODS

A retrospective cohort was created including all women
with a pathologic diagnosis of breast cancer who were at

3.28; aOR: 2.13, 95% CI: 1.11, 4.05), while availability of ER/PR status was associ-
ated with lower odds of non-adherence (aOR: 0.18, 95% CI: 0.09, 0.36).

Conclusions: Radiotherapy is likely underutilized for women with breast cancer,
even in a setting with public sector availability. Exploring patient-level factors that
influence adherence to care may provide clinicians with better tools to support adher-
ence and improve survival. Greater investment is needed in multidisciplinary, multi-

modality care for breast cancer in SSA.

adherence to care, Breast cancer, global health, multidisciplinary team, radiation oncology,
radiotherapy, resource-limited setting

least 18 years of age and were evaluated at the Parirenyatwa
Hospital Radiotherapy and Oncology Center (RTC) in
Harare, Zimbabwe from 2014 to 2018. The RTC is the major
public oncology referral center in the country, providing both
systemic therapy and radiotherapy services. Patients from the
private sector who were referred to RTC for radiotherapy ser-
vices only were excluded as their records were incomplete.
Paper medical charts were reviewed and information on de-
mographics, presenting symptoms, pathology, clinical stag-
ing, treatment, and follow-up was abstracted. Verification of
radiotherapy plans was confirmed in the electronic treatment
and verification system (Eclipse, Varian Medical Systems,
Palo Alto, USA) as needed. Abstracted data was entered
electronically using the XLS form standard with Open
Data Kit (Open Data Kit, Ona Systems, Nairobi, Kenya) on
Android tablets. Forms included built-in data validity checks.
Further data checks (e.g., date validity) were instituted fol-
lowing abstraction, and records with potential errors were
re-reviewed. Travel time from each provincial referral hos-
pital to Parirenyatwa hospital, a proxy for geographic acces-
sibility to breast cancer care, was estimated using geographic
information systems and the Access Mod 5 algorithm.18 We
modeled travel time using categories (0 minute (referred
from Harare province), 0—120 minute, 121-360 minute,
>360 minute). Full details about the methodology are pro-
vided in the Supplementary Materials.

Statistical analyses were performed with SAS 9.4 (SAS,
Cary, North Carolina USA). We summarized cohort charac-
teristics using medians and interquartile range for continuous
variables and proportions for categorical and binary vari-
ables. Maps were made using ArcMap 10.6 (Esri, Redlands,
California, USA) with population denominators estimated
using the number of women in each region based on the most
recent census. '

We sought to identify patient factors associated with ad-
herence to guideline-concordant treatment per the National
Comprehensive Cancer Network (NCCN) guidelines.20 As
full data on guideline-concordant care was not available
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given the retrospective nature of the study, we defined non-
adherence as (a) the receipt of breast surgery without any
neoadjuvant or adjuvant therapy, for patients with locally
advanced disease or (b) the receipt of no therapy for pa-
tients with metastatic disease after physician recommen-
dation and modeled as a binary outcome. We selected the
following covariates: age, HIV status (positive/negative/
unknown), availability of ER/PR status, health insurance
(yes/no), diagnosis year (binary: prior to 2017 inclusive/
post-2017, corresponding to the beginning of macroeco-
nomic instability), referral travel time to Parirenyatwa hos-
pital, and presence of metastasis at diagnosis (yes/no).m’22
Covariates were chosen based on completeness of data and
prior literature.>'>172327 We estimated odds ratios and
95% confidence intervals using multiple logistic regression
and reported the c-statistic and Hosmer-Lemeshow test for
goodness-of-fit.

All necessary ethical approvals were obtained, including
approval from the Medical Research Council of Zimbabwe
(Harare, Zimbabwe) and Partners Healthcare (Boston,
Massachusetts, USA).

3 | RESULTS

3.1 | Patient demographics

There were 351 women included in the cohort. All were iden-
tified as of black/African race/ethnicity. Full demographics,
breast cancer risk factors, and breast cancer characteristics are
reported in Table 1. The median age at time of diagnosis was
51 years (IQR: 43-61). Median body mass index (BMI) at in-
take was 28.6 (IQR: 24.5-33.2), and Karnofsky Performance
Status (KPS) was 80-100% for most patients (43.3%). A mi-
nority (51, 14.5%) were HIV infected, 207 (59%) were HIV
uninfected, and 93 (26.5) had unknown HIV status. A minor-
ity (71, 20.2%) had health insurance coverage. Most (199,
56.7%) provide a contact address located in Harare Province,
though this may have been a relative's address in some cases.
Cohort geography is detailed in Figure 1. The map suggests
that most cohort participants came from Harare province
and surrounding provinces, with fewer participants from the
western provinces.

3.2 | Breast cancer risk factors

The median age at menarche was 14, and the median number
of children was 3. Most women used hormonal birth con-
trol (201, 57.3%) and reported breastfeeding (210, 59.8%). A
substantial minority reported a family history of cancer (101,
28.8%), though this was not limited to first-degree relatives
only as this was not specified in the medical records.
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3.3 | Breast cancer characteristics

Most women presented with a breast mass (272, 67.5%).
More than half of women (199, 56.7%) presented with non-
metastatic disease. For most of these (134/199, 67.3%), the
detailed substage could not be determined. Invasive ductal
carcinoma was the most common histology (253, 72.1%).
Histologic grade was unknown for 160 (35.6%), G1-2 for 111
(31.6%), and G3 (22.8%) of patients. Receptor status was un-
known for most (248, 70.7%) patients.

3.4 | Patterns of care

Patterns of care are detailed in Figure 2. Among the 199 pa-
tients with non-metastatic breast cancer, 25 (12.6%) were lost
to follow-up after their initial visit. 38 (19.1%) received neo-
adjuvant chemotherapy (CT) with or without endocrine ther-
apy (ET) and then 17 (8.5%) received subsequent modified
radical mastectomy (MRM) with axillary lymph node dissec-
tion (Ax LND). 128 (64.3%) received initial MRM with Ax
LND which was followed by adjuvant CT with or without
ET in 81 (40.7%). Only 67 (33.7%) of both neoadjuvant and
adjuvant groups received post-mastectomy radiation ther-
apy (RT). ET was most commonly tamoxifen. Neoadjuvant
and adjuvant CT were most commonly AC-T (Adriamycin/
doxorubicin, cyclophosphamide, and Taxol/docetaxel). Post-
mastectomy RT was most commonly delivered as 50 Gy in
25 fractions to the chest wall following CT simulation with a
2D/3D plan with 6 MV photons. Dynamic wedges and field-
in-field techniques were commonly used to optimize plans.

Among the 152 patients with metastatic disease, 46
(30.2%) did not receive any cancer-directed therapy and de-
tails on their receipt of best supportive care are unknown.
Thirty (19.7%) received RT for any indication and 67 (44.1%)
received palliative CT with or without ET. Palliative chemo-
therapy regimens varied but included both combination regi-
mens and single agent taxanes.

Across the entire 351-woman cohort, 210 (59.8%) had
at least one follow-up visit after the completion of treat-
ment. Median follow-up from biopsy to first treatment was
1.38 months (IQR: 0.69-3.68). Median time from biopsy to
last follow-up was 10.97 months (IQR: 2.73-18.25). Median
follow-up time from treatment completion to last-follow-up
was 9.53 months (IQR: 2.73-16.34).

Treatment regimens received by breast cancer cohort
participants over time are presented in Figure 3. There was
a statistically significant difference in treatment regimens
received before and after 2017 (P = 0.0007). Among those
breast cancer study participants for whom diagnosis date was
available (N = 290), participants were more likely to receive
a full course of treatment (surgery, chemotherapy and radi-
ation) before 2017 (21.6%) compared to post-2017 (2.2%).
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TABLE 1 Descriptive characteristics of harare breast cancer cohort.

N (%) or median [IQR]
51.3 [43.4-61.4]
28.6 [24.5-33.2]

Age at diagnosisoco
BMI at intakeco”
KPS at intake

80-100% 152 (43.3)
60-70% 30 (8.6)
40-50% 8(2.3)
HIV status
Infected 51 (14.5)
Uninfected 207 (59)
Unknown 93 (26.5)
Age at menarcheco”™ 14 [13-15]
No. childrenco™ 3 [2-5]
History of hormonal birth control use
Yes 201 (57.3)
No 53 (15.1)
Unknown 97 (27.6)
History of breast feeding
Yes 210 (59.8)
No 16 (4.6)
Unknown 125 (35.6)
Family history of cancer
Yes 101 (28.8)
No 179 (51)
Unknown 71 (20.2)
Health Insurance Coverage 71 (20.2)
Residence
Harare province 199 (56.7)
Bulawayo province 23 (6.6)
Other 129 (36.8)
Referral time
0 min (Harare province) 199 (56.7)
0-120 min 46 (13.1)
121-360 min 65 (18.5)
>360 min 41 (11.7)
First Presenting Signs/Symptom(s)
Breast lump 272 (67.5)
Breast or arm swelling 23 (5.7)
Breast discomfort 14 (3.5)
Underarm Fullness 9(2.2)
Nipple discharge 7(1.7)
Nipple inversion 5(1.2)
Skin changes or redness 7(1.7)
Headache 4 (1)
Weakness 2(0.5)

(Continues)

TABLE 1 (Continued)

N (%) or median [IQR]
Other 24 (6)
Not documented 36 (9)
AJCC 2018 anatomic stage at diagnosis
ITA 514
1B 6 (1.7)
1IA 12 (3.4)
111B 33(94)
1Ic 9 (2.6)
Non-metastatic, sub-stage 134 (38.2)
unknown
v 152 (43.3)
Histology
Invasive ductal carcinoma 253 (72.1)
Other 41 (11.7)
Unknown 57 (16.2)
Grade
G1-2 111 (31.6)
G3 80 (22.8)
Unknown 160 (35.6)
Receptor status
HR+/HER2- 47 (13.4)
HR-/HER2- 18 (5.1)
HR+/HER2+ 15 (4.3)
HR-/HER2+ 13 (3.7)
HR+/HER2 Unknown 10 (2.9)
Unknown 248 (70.7)

Notes: All female gender, all black African race/ethnicity.
oo (median[IQR]);

X=Unknown

*N =178,

*#*N = 185,

*#**N = 307,

Breast cancer patients were less likely to receive no treat-
ment before 2017 (21.6%) compared to post-2017 (40.0%)
(P =0.0084).

3.5 | Adherence to care

Results from multiple logistic regression among the 290
participants (83%) with complete data are presented in
Table 2. The c-statistic was 0.75, and the Hosmer-Lemeshow
Goodness-of-fit test suggested good model fit (P = 0.50).
Metastatic disease was statistically significantly associated
with 85% increased odds of study-defined treatment non-
adherence (aOR: 1.85, 95% CI: 1.05, 3.28). Missing HIV
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FIGURE 1 Map of Zimbabwe with
cohort geography.
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status was also associated with significantly higher odds of
study-defined treatment non-adherence (aOR: 2.13, 95% CI:
1.11, 4.05). Availability of ER/PR status was associated with
significantly lower odds of treatment non-adherence (aOR:
0.18, 95% CI: 0.09, 0.36). Compared to women referred to
Parirenyatwa Hospital within Harare province, those as-
sumed to have been referred from provincial hospitals
within 0-120 minute had 81% higher odds of treatment non-
adherence (aOR: 1.81, 95% CI: 0.79, 4.13), though this was
not statistically significant.

4 | DISCUSSION

We sought to present a comprehensive and contemporary se-
ries of women with breast cancer from diagnosis to treatment
from the largest public cancer treatment program in Harare,
Zimbabwe. This study extends existing knowledge about

180 Miles

breast cancer in low- and lower-middle-income countries by
specifically characterizing disease characteristics, patterns
of care and treatment adherence in a center with access to
radiotherapy. Parallel to previously published series in the
region, most women presented with locally advanced or met-
astatic disease.>*®? Also like most countries in the region,
Zimbabwe does not currently have a national breast cancer
screening program. Thus, most breast cancer presentations
will be symptomatic and inherently more likely to be associ-
ated with advanced disease. Of note, a breast cancer screen-
ing program was started and received significant demand for
screening from the public. In fact, the clinic received such
robust demand for screening that it outstripped the capacity
to screen asymptomatic patients. A breast disease manage-
ment clinic to expedite the care of symptomatic patients was
created in its place and that is still operational.

Notably, only 34% of women with localized disease
who underwent mastectomy with neoadjuvant or adjuvant
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Legend: Legend: Dx — Diagnosis; CXR — Chest X-Ray; Abd US — Abdominal
Ultrasound; CBC- Complete blood count; CMP — Comprehensive metabolic
panel including liver function tests; MRM — Modified radical mastectomy; Ax
LND - Axillary lymph node dissection, levels I/ll; CT — Chemotherapy; ET —

Endocrine Therapy; RT -

Radiation Therapy.

1No screening-detected breast cancers in this cohort
*Adjuvant endocrine therapy started when ER/PR status is available

FIGURE 2 Patterns of Care 2014-2018.
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FIGURE 3 Treatment received by breast cancer study participants before and after 2017 (N = 290).

chemotherapy received post-mastectomy radiation. And
among those presenting with metastases, a minority (19.7%)
received radiotherapy for any indication. While these num-
bers potentially underestimate the number of patients who
might have benefited from radiotherapy, they help to ascer-
tain the radiotherapy utilization rate (RUR) for women with
breast cancer in the region in the context of limited prior
data. A systematic review from predominantly high-income

country (HIC) data estimated overall RUR for breast cancer
to be 56-72%.%* RUR for patients with metastatic breast can-
cer near the end of life was >50% in another, multicenter HIC
series.>* Within SSA, a retrospective breast cancer cohort
from Nigeria reported that less than half of patients with non-
metastatic disease received both adjuvant chemotherapy and
adjuvant radiotherapy after mastectomy.35 However, receipt
of radiotherapy was significantly associated with improved
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TABLE 2 0dds ratios and 95% confidence intervals for
association between patient factors and Non-adherence to Care.

aOR (95% CI)
1.00 (0.98, 1.02) 0.85

Factor p-value

Age (1-year)

HIV status 0.054
Infected 0.92 (0.40,2.12) 0.27
Uninfected Ref

Unknown 2.13 (1.11, 4.05) 0.021
Referral time for provincial hospital 0.29
Same province (Harare) Ref

0-120 min 1.81 (0.79, 4.13) 0.058
121-360 min 0.87 (0.40, 1.91) 0.74
>360 min 0.56 (0.19, 1.68) 0.19
Diagnosis prior to 2017 0.88 (0.41, 1.89) 0.75
Insurance 0.91 (0.42, 1.97) 0.81
Availability of ER/PR status 0.18 (0.09,0.36)  <.0001
Metastatic disease at diagnosis 1.85 (1.05, 3.28) 0.034

C-statistic: 0.75, Hosmer-Lemeshow Goodness-of-fit p-value: 0.50

overall survival, independent of sub-stage. Additionally, in
a preliminary analysis from Botswana, only 64% of patients
with at least one indication for post-mastectomy radiotherapy
received the recommended therapy.’

In this cohort, among the 103 patients whose receptor
status was known, majority were ER+or PR+accounting for
about 68% of the cases, while 18(17%) had triple-negative
breast cancer (TNBC). Assuming these numbers to be rep-
resentative of the broader cohort, this molecular breakdown
is similar to other studies with patients of East and Southern
African ancestry.32’36'39 However, hormone and HER-2 re-
ceptor status was unknown in 71% of patients. The high
out-of-pocket cost of immunohistochemical staining likely
precluded most patients from having their tumors undergo
additional testing. Zimbabwe does not currently have a na-
tional health insurance coverage program. Thus, few patients
have insurance that is either privately purchased or employer
sponsored. Even for patients with insurance coverage, most
still have out of pocket costs. Missing receptor status ad-
versely impacts patient outcomes by limiting risk stratifica-
tion. Furthermore, with unknown distribution of molecular
subtypes of breast cancer, the health system is limited in fore-
casting and procuring necessary systemic therapy.

The exploratory analysis of adherence to guidelines pro-
vides multiple areas for further study. Presence of metastatic
disease and missing HIV infection were associated with treat-
ment non-adherence (aOR: 1.85 and aOR: 2.13, respectively)
while known hormone receptor status was associated with in-
creased adherence (aOR: 0.18). Contributing factors to non-
adherence to treatment for patients with metastatic breast
cancer include multiple, costly steps that are often necessary
prior to initiating therapy. These costs include clinical tests
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and the procurement of chemotherapeutic agents and other
essential medications. While these delays may also be pres-
ent for patients with localized disease, the delays may lead to
reductions in adherence due to interim changes in functional
status for patients with metastases. Further, non-documented
HIV status may be a proxy for either not being tied into ex-
isting systems of care or lack of funds to procure additional
test results, both of which may lead to reduced adherence.
Finally, the high cost of immunohistochemistry likely makes
it unaffordable to most patients.40 Thus, those patients who
were able to afford these immunohistochemistry results may
be more able to afford and thus adhere to further care. The
possible economic underpinnings of adherence are also sug-
gested by the difference in patients who received no therapy
pre- and post-2017 economic crisis. This reinforces the sim-
ple conclusion that complete pathologic diagnosis leads to
improved oncology care.”®

Furthermore, patients with an estimated referral travel
time in the 0-120 minute range had an 81% higher odds of
treatment non-adherence when compared to patients with an
estimated 0 minute referral travel time (aOR: 1.81, 95% CI:
0.79, 4.13). Although this result was not statistically signifi-
cant, odds did not appear to differ for patients who were in the
121-360 minute (aOR: 0.87, 95% CI: 0.40, 1.91) >360 min-
ute (aOR: 0.56, 95% CI: 0.19, 1.68) referral travel time cat-
egories. Our study did not have data available about actual
patient distances or daily travel times to treatment. However,
one explanation of this data could be that some patients from
greater distances secured housing in Harare for treatment. Or,
additionally, that patients who lived very long distances from
treatment may be self-selected for higher socioeconomic sta-
tus, which is also a likely correlate of adherence. Additional
attention is needed to geographic considerations in future
breast cancer adherence studies in sub-Saharan Africa.

This work reinforces and expands upon conclusions from
a series by Muchuweti et al 2017 looking prospectively at
reasons for delay in patients with breast cancer attending
the outpatient surgical clinics at Parirenyatwa Hospital from
2010 to 2013.” Most women in their cohort (53/73, 73%)
presented with advanced disease. Significant predictors of
presentation delay included low socioeconomic status, low
formal education, and lack of knowledge about breast cancer.
In other series from the region, delays at the health-system
level were frequent, including delays to biopsy, initiation of
surgical care, and initiation of systemic therapy.‘”'44

Multilevel interventions are needed to improve the rate of
late presentation and to enhance the multidisciplinary care that
women receive once they reach oncology care.*>4 Regarding
the latter, multidisciplinary team (MDT) meetings that in-
clude all specialties involved in breast cancer care are held
routinely at the Parirenyatwa Hospital. Radiology, pathology,
surgery, and clinical oncology all participate in the review
of patient cases and the development of recommendations.
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Yet, given the demands of clinical care and limited admin-
istrative resources, all patients are not reviewed through this
mechanism. Expansion of the MDT paradigm to all patients
who present with breast cancer may yield improved results in
adherence, guideline-concordant care, and delays as has been
shown in other settings.”50 Additionally, patient navigation
and financial support strategies could be implemented along-
side the MDT to address systems-level barriers to care. These
initiatives will need continued funding commitments and may
pay the largest dividends in improving cancer outcomes.”’

This series is limited in that it does not include patients
with localized disease who underwent mastectomy and then
did not follow-up for at least an initial visit at RTC. This
loss-to-follow-up in the cohort prior to treatment may bias
clinical findings if patients who failed to remain in care
were more likely to receive a specific type of treatment.
There may also be a small sub-group of patients here who
receive a palliative mastectomy to care for ulcerating or
fungating masses whose outcomes would ideally be treated
separately. Yet, these patients cannot be distinguished due
to the retrospective nature of the cohort and the surgical
documentation not having been collected in real time. We
are also unable to report long-term follow-up data and thus
overall survival as many patients do not return to care after
completing treatment. Enhanced patient tracing after the
complement of treatment is an urgent need both to enhance
outcomes for individual patients and to conduct meaning-
ful research. Additionally, our definition of adherence is
necessarily imprecise and does not differentiate between
“partial” and “complete” adherence to recommended treat-
ment. Future, prospective studies are needed to define and
monitor adherence in real-time to develop a better under-
standing of barriers and facilitators and enable intervention
studies.

5 | CONCLUSIONS

Breast cancer continues to comprise a significant burden
of disease for women in sub-Saharan Africa. This series
presents a detailed analysis of patterns of care for women
with breast cancer in Harare, Zimbabwe. Radiotherapy is
a critical component of care for women with localized and
metastatic disease. RTU and impact on outcomes like sur-
vival need further characterization. Exploring patient-level
factors that influence adherence to care may provide clini-
cians with better tools to support adherence and quality of
life, both of which could reasonably lead to better survival.
Greater investment is needed to support improved systems
for breast cancer care delivery, particularly to improve
adherence and reduce loss to follow-up. Breast cancer
is highly treatable and often curable. We hope that these
data add to the growing literature demonstrating the urgent

need to improve breast cancer diagnosis and treatment for
women in sub-Saharan Africa.
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