
RESEARCH Open Access

Invasive breast Cancer treatment in
Tanzania: landscape assessment to prepare
for implementation of standardized
treatment guidelines
Rupali Sood1, Nestory Masalu2, Roisin M. Connolly3, Christina A. Chao1, Lucas Faustine2, Cosmas Mbulwa2,
Benjamin O. Anderson4 and Anne F. Rositch1*

Abstract

Background: Incidence of breast cancer continues to rise in low- and middle-income countries, with data from the
East African country of Tanzania predicting an 82% increase in breast cancer from 2017 to 2030. We aimed to
characterize treatment pathways, receipt of therapies, and identify high-value interventions to increase concordance
with international guidelines and avert unnecessary breast cancer deaths.

Methods: Primary data were extracted from medical charts of patients presenting to Bugando Medical Center,
Tanzania, with breast concerns and suspected to have breast cancer. Clinicopathologic features were summarized
with descriptive statistics. A Poisson model was utilized to estimate prevalence ratios for variables predicted to
affect receipt of life-saving adjuvant therapies and completion of therapies. International and Tanzanian guidelines
were compared to current care patterns in the domains of lymph node evaluation, metastases evaluation,
histopathological diagnosis, and receptor testing to yield concordance scores and suggest future areas of focus.

Results: We identified 164 patients treated for suspected breast cancer from April 2015–January 2019. Women
were predominantly post-menopausal (43%) and without documented insurance (70%). Those with a confirmed
histopathology diagnosis (69%) were 3 times more likely to receive adjuvant therapy (PrR [95% CI]: 3.0 [1.7–5.4]) and
those documented to have insurance were 1.8 times more likely to complete adjuvant therapy (1.8 [1.0–3.2]). Out of
164 patients, 4% (n = 7) received concordant care based on the four evaluated management domains. The first
most common reason for non-concordance was lack of hormone receptor testing as 91% (n = 144) of cases did not
undergo this testing. The next reason was lack of lymph node evaluation (44% without axillary staging) followed by
absence of abdominopelvic imaging in those with symptoms (35%) and lack of histopathological confirmation
(31%).

(Continued on next page)

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: arositch@jhu.edu
1Department of Epidemiology, Johns Hopkins Bloomberg School of Public
Health, 615 N. Wolfe St., Office E6150, Baltimore, MD 21205, USA
Full list of author information is available at the end of the article

Sood et al. BMC Cancer          (2021) 21:527 
https://doi.org/10.1186/s12885-021-08252-2

http://crossmark.crossref.org/dialog/?doi=10.1186/s12885-021-08252-2&domain=pdf
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:arositch@jhu.edu


(Continued from previous page)

Conclusions: Patient-specific clinical data from Tanzania show limitations of current breast cancer management
including axillary staging, receipt of formal diagnosis, lack of predictive biomarker testing, and low rates of adjuvant
therapy completion. These findings highlight the need to adapt and adopt interventions to increase concordance
with guidelines including improving capacity for pathology, developing complete staging pathways, and ensuring
completion of prescribed adjuvant therapies.
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Background
Breast cancer is the most common female cancer glo-
bally, with most recent estimates of 2.1 million new
cases per annum [1]. The incidence of breast cancer
continues to rise in low and middle income countries
(LMICs), with data from the East African country of
Tanzania predicting an 82% increase in breast cancer
from 2017 to 2030 [2]. Breast cancer is also the leading
cause of cancer-related deaths among females worldwide
with 626,679 reported deaths annually, 62.1% of which
occur in LMICs [1, 3]. Though mortality rates from
breast cancer have decreased in developed countries,
breast cancer mortality rates have failed to improve in
LMICs or are increasing [1, 4, 5]. While at least 80% of
women from high income countries are cured through
effective early diagnosis and treatment programs, data
from Tanzania show that at least 50% of women diag-
nosed in this country will die from their breast cancer
[2].

Bugando Medical Centre (BMC), a private-public hos-
pital, is one of four tertiary referral hospitals, and one of
only three that provides comprehensive cancer care. It
serves a population of fourteen million in the Lake Re-
gion of Tanzania, where there are very few private facil-
ities that provide diagnostic or treatment services for
cancer [2]. Data from the newly established 2016 BMC
cancer registry revealed breast cancer to be one of the
most burdensome cancers treated at BMC [6]. Most pa-
tients reaching BMC for breast cancer treatment are se-
quentially referred through lower-level health facilities
since BMC offers specialty services including diagnostic
ultrasound, tissue sampling, pathology/cytology, surgery,
medical chemotherapies, endocrine therapies, and re-
cently, radiotherapy [2]. Core oncological staff at BMC
include two radiologists trained in breast imaging, two
foreign trained medical oncologists, five general sur-
geons (at least one with specialized training in breast
surgery), one radiation oncologist, and two on-site
pathologists.

A study conducted in 2012 at BMC reported a 21.8%
overall 5 year survival rate for patients with breast can-
cer; with age at diagnosis, stage of disease, extent of
node involvement, and histological grade as significant
predictors of overall survival [7]. Another study from

Tanzania found late stage of presentation, high propor-
tions of aggressive histologic types of breast cancer, and
a general lack of hormone and targeted receptor testing
as contributory causes of high mortality in this region
[8–10]. Additionally, therapies can be costly and 90% of
women in Tanzania remain uninsured due to poor up-
take of community-based health initiative schemes to in-
crease insurance coverage for the low socioeconomic
rural sector in Tanzania, which may contribute to in-
equality in access to healthcare [11, 12]. Notably, data
on precise medical regimens and the extent of treatment
completion, as well as factors that influence treatment
adherence, are lacking in this region, as in many LMICs.
To increase survival from breast cancer in Tanzania, it

is essential to assess overall capacity to provide system-
atic breast cancer care. Standardized guidelines provide
a framework to treat breast cancer based on key charac-
teristics including lymph node staging, distant metasta-
ses evaluation, diagnostic confirmation with
histopathology, and hormone receptor testing. In 2017,
the National Comprehensive Cancer Network (NCCN)
released “harmonized” cancer care guidelines (updated
in 2019) specifically for sub-Saharan Africa in collabor-
ation with local oncology centers, which begin to pro-
vide guidance on standardized provision of care [13, 14].
Additionally, the Tanzanian Ministry of Health recently
released their own national treatment guidelines, includ-
ing recommendations specific to breast cancer [15–17].
Therefore, we aimed to conduct an in-depth, context-
specific assessment of current breast cancer manage-
ment patterns at the Bugando Medical Centre in order
to identify gaps and suggest opportunities to enhance
provision of guideline concordant breast cancer care in
East Africa and thereby increase survival.

Methods
Data source and collection
This is a contemporary, retrospective cohort of patients
treated for breast cancer from April 2015–January 2019.
Paper charts were acquired by trained BMC research
staff from the Oncology, Surgery, Emergency Medicine,
and General Medicine departments and cross-referenced
with the Tanzania International Association of Cancer
Registries database. Data was systematically extracted
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from the medical charts of patients presenting with
breast concerns (n = 664) to BMC and suspected to have
breast cancer (n = 235) (Supplementary Fig. 1). Inclusion
criteria for the present analysis of treatment were
women ≥30 years of age with either evidence of histo-
pathologic confirmed invasive breast cancer or sugges-
tion of receipt of any form of breast cancer treatment
(surgery, chemotherapy, hormone, and/or radiation ther-
apy) based on all available clinical information. As avail-
able in the chart, data collected included demographic
information (age, sex, date of presentation), sociodemo-
graphic data (insurance status, referral possession), clin-
ical characteristics (menopausal status, clinical axillary
lymph node status, suspected distant metastases), diag-
nostic data (diagnostic breast imaging, breast biopsies,
breast fine needle aspiration cytology), pathology infor-
mation (tumor grade, tumor size, nodal evaluation re-
sults, breast cancer receptor-status), other staging
information (scans), and treatment regimens (surgery,
chemotherapy, hormone therapy, radiation therapy).
Age at presentation was calculated using date of birth

and date of first presentation to BMC. Paper pathology
reports were generally found in the medical charts; how-
ever, if these reports were unavailable or missing, but
pathology was mentioned in the clinical notes, all efforts
were made to use a simplified electronic database to
retrospectively find filed pathology reports with aid of
medical staff. Histopathology report turnaround time
was then calculated from the day of surgery or biopsy to
the day of report receival by the designated treatment
team. For analytic purposes, chemotherapy regimens
were classified in four groups: anthracycline and taxane-
based (adriamycin, cyclophosphamide, taxol [AC-T]),
anthracycline alone (cyclophosphamide, adriamycin, 5-
fluorouracil [CAF]), taxane alone, and other (gemcita-
bine, capecitabine, or unknown). “Referral” was defined
as documented referral from a lower-level facility to
BMC either as a physical referral form or mention in
clinical notes. Clinically positive nodes were defined
where documentation was present of palpable axillary
lymphadenopathy with or without targeted breast im-
aging. Suspected distant metastases was defined as im-
aging suspicious for distant disease (pulmonary,
abdominal, or skeletal). At the time of the study, immu-
nohistochemistry (IHC) was not always available on site
and samples had to be outsourced to India for hormone
testing at the patients’ expense [18]. Estrogen receptor
(ER) and progesterone receptor (PR) positivity were de-
fined as nuclear labeling ≥1% by IHC and human epider-
mal growth factor receptor 2 (HER2) positivity was
defined as an IHC score of 3 + .
To increase accuracy, all data was correlated with pre-

viously collected clinical data from a large ongoing re-
view of patients seeking care for breast concerns at

BMC. Clinical notes from charts were used to supple-
ment report data. Local staff and physicians were con-
sulted to resolve any discrepancies identified during data
collection. This study was approved by the Institutional
Review Boards at Johns Hopkins Bloomberg School of
Public Health, the Catholic University of Health and Al-
lied Sciences, and the Tanzanian National Institute for
Medical Research.

Statistical analysis
All demographic information and clinicopathologic fea-
tures were summarized with the use of descriptive statis-
tics. Patients were grouped into analytic subsets based
on presence of confirmed histopathology as a basis for
further oncological care. Chi-square (χ2) tests were used
to test for significance of associations between categor-
ical variables. Given the high prevalence of the chosen
outcomes of adjuvant therapy receipt (chemotherapy,
hormone therapy, radiation therapy) and completion of
prescribed adjuvant chemotherapy, Poisson regression
was used to estimate univariate and multivariate preva-
lence ratios (PrRs). Covariates included median age, doc-
umented referral to BMC, Mwanza city residence,
insurance status, histopathologic confirmed breast can-
cer, clinically positive nodes, and suspected distant me-
tastases. Goodness-of-fit parameters were estimated, and
variance inflation factors were inspected to ensure no
collinearity between covariates in the model. Survival
was not modelled since post-treatment surveillance was
lacking for most cases. All analyses were performed
using Stata v.15. Statistically significance was defined as
a p-value < 0.05.
We assessed whether breast cancer care pathways at

BMC were guideline concordant with NCCN Harmo-
nized Guidelines™ for Sub-Saharan Africa and Tanzania
specific guidelines in the domains of lymph node evalu-
ation (fine needle aspiration [FNA] or axillary nodal dis-
section during surgery), distant staging (abdominal
imaging with or without chest imaging), confirmed
histopathology diagnosis, and receptor testing (ER and/
or PR) [13, 16]. A “concordance” score of 0–4 was calcu-
lated for each individual case based on these domains.

Results
Clinicopathologic characteristics and management of
breast Cancer cases
A total of 164 patients who received any treatment for
breast cancer were eligible for inclusion (Table 1, Sup-
plementary Fig. 1). The median age was 50 years (range:
30–93 years). Approximately half of the women (45%)
were noted to possess a referral from a lower tier hos-
pital to BMC, and the majority were from the Mwanza
region (61%). Most patients (70%) did not have docu-
mented insurance. A majority of the women were post-
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Table 1 Characteristics and Clinical Management of all Patients treated for Breast Cancer.

Characteristic (n = 164) Number (%)

Median age at presentation, range (n = 164) 50, 30–93 years

Referral (n = 164)a

Yes 74 (45%)

No 90 (55%)

Mwanza City Residence (n = 164)b

Yes 34 (21%)

No 130 (79%)

Insurance (n = 164)

Yes 50 (30%)

No 114 (70%)

Menopause Status (n = 164)

Pre-menopausal 61 (37%)

Post-menopausal 70 (43%)

Not reported 33 (20%)

Breast Symptoms at Presentation (n = 164)

Yes 164 (100%)

No 0 (0%)

Clinically Positive Nodes Reported (n = 164)

Suspected 23 (14%)

Not suspectedc 141 (86%)

Suspected Distant Metastases (n = 164)

Yes 26 (16%)

No 138 (84%)

Surgery (n = 164)

Yes 135 (82%)

No 29 (18%)

Surgical Procedure (n = 135)

Excision/Lumpectomy 25 (19%)

Unilateral Mastectomy 88 (65%)

Bilateral Mastectomy 4 (3%)

Other/Unknown 18 (13%)

Axillary evaluation (n = 135)

Yes 75 (56%)

No 60 (44%)

Chemotherapy prescribed (n = 164)

Yes 103 (63%)

No 61 (37%)

Chemotherapy basis (n = 103)

Proven histopathology 57 (56%)

Symptoms 2 (2%)

Other (imaging, FNAC, clinical suspicion) 43 (42%)

Chemotherapy Received (n = 103)

Yes 81 (79%)

No 22 (21%)
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menopausal (43%), while 37% were pre-menopausal
(20% status not reported). All women presented with
one or more breast symptoms (37% with a palpable
lump, 26% with pain, 69% with swelling). A total of 14%
(23/164) of women were documented as having clinically
positive nodes, while 16% (26/164) of women were sus-
pected to have distant metastatic disease. Most women
underwent some form of surgery (82%) with unilateral
mastectomy being the most frequent type (65%). Only
56% (n = 75) of the women who underwent surgery also
received axillary evaluation in the form of dissection.
Chemotherapy was prescribed to 63% of these women
but was based on histopathologic confirmed breast can-
cer in only 56% of the cases. Almost 80% of women pre-
scribed chemotherapy were documented as having
received at least one cycle of their chemotherapy regi-
men. Hormone therapy, either tamoxifen or anastrozole
for a total of 5 years, was prescribed to 38% (63/164) of
the women, although only 9 of these patients had posi-
tive hormone receptor testing results. A total of 3% (5/
164) of women received radiation therapy although close
to 20% of patients were treated with partial mastectomy
(lumpectomy) (Table 1).
Overall, 113 (69%) cases had histopathological con-

firmation of breast cancer with pathology reports avail-
able for review (Table 2, Supplementary Fig. 1). Of these,
95% of the reports were from surgical sampling or exci-
sions, while 5% were from needle biopsies prior to sur-
gery. All were invasive carcinomas. The median
turnaround time (range) for histopathology reports was
36 days (range 1–202 days); 64% were returned to the
treating physician in > 1 month. Regarding distant can-
cers staging, scans for those with confirmed breast

cancer included chest x-rays (n = 10), chest computed
tomography (CT) scans (n = 26), abdominal ultrasounds
(n = 48), and abdominal CT scans (n = 18). Final nodal
status, based on pathology results from surgical evalu-
ation with axillary node dissections, was positive in 34%
of the cases, negative in 9% of the cases (57% not re-
ported). Regarding tumor size, 3% were < 2 cm, 24% were
2–5 cm, 26% were > 5 cm and 47% were not reported.
The greatest fractions of carcinomas were Nottingham
grade III (34%), while 30% were grade II, 3% were grade
I and 33% were not reported. Regarding hormone recep-
tor profiling, ER and PR testing were performed in 10
(9%) of cases; 4 ER−/PR-, 5 ER+/PR+, and 1 ER+/PR-.
All with hormone receptor positive disease received
some form of hormone therapy. HER2 receptor status
was tested by IHC in 7 (6%) of patients; 3 HER2+ and 4
HER2-. No targeted HER2 therapy was provided.

Breast Cancer pathway guideline concordance
The four overlapping domains of concordance for breast
cancer management from the NCCN Harmonized and
Tanzania Ministry of Health guidelines were lymph node
evaluation, distant staging evaluation with imaging for
patients presenting with any symptoms, histopatho-
logical diagnosis, and hormone receptor testing (Table 3).
Out of 164 patients, 4% (n = 7) received concordant care
based on evaluation of all four management domains,
while 24% (n = 39) met concordance in three domains,
35% (n = 58) met concordance in two domains, and 29%
(n = 47) met concordance in one domain. A total of 8%
(n = 13) underwent work-up that was non-concordant in
all domains. The first most common reason for non-
concordance was lack of hormone receptor testing as

Table 1 Characteristics and Clinical Management of all Patients treated for Breast Cancer. (Continued)

Characteristic (n = 164) Number (%)

Hormone therapy (n = 164)

Yes 63 (38%)

No 101 (62%)

Basis for hormone therapy (n = 63)

Proven receptor status 9 (15%)

Clinical suspicion 54 (86%)

Radiation therapy (n = 164)

Yes 5 (3%)

No 197 (97%)

Adjuvant therapyd

Yes 100 (61%)

Chemotherapy 81 (81%)

No 64 (39%)
a Defined as referral slip present in chart or mention of referral in clinical notes, b Defined as residence in districts of Nyamagana and Ilemela. c Includes those
with no documented clinical axillary exam recorded, d Includes chemotherapy, hormone therapy, and radiation therapy
FNAC: fine needle aspiration cytology
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91% (144/164) of cases did not undergo hormone recep-
tor testing. The next most common reason for non-
concordance was lack of lymph node evaluation (44%
without axillary staging) followed by absence of abdom-
inal pelvic imaging (35%) and then lack of histopatho-
logical confirmation (31%).

Chemotherapy prescription and receipt
Chemotherapy was documented as being prescribed for
63% (103/164) of patients. Of these, 79% (n = 81) were
reported to have received at least one cycle of their
chemotherapy regimen (Fig. 1), while only 51% (n = 53)
patients completed their prescribed regimens. Prescribed
chemotherapy included anthracycline and taxane-based
(AC-T) and anthracycline only (CAF) regimens, and tax-
ane only regimens. These were given parenterally every
3–4 weeks for 6 cycles. When metastatic disease was sus-
pected, gemcitabine or capecitabine, categorized as
other, were often prescribed. The most common adju-
vant regimens were anthracycline and taxane-based, pre-
scribed to 60 patients (58%); 45.8% of those prescribed
the regimen took some portion of it. Based on prescrib-
ing patterns and chemotherapy receipt, 12.6% received
anthracycline only (13.6% prescribed), 7.8% received tax-
ane only (12.6% prescribed), and 12.8% received other
(15.5% prescribed). A total of 21.4% of patients did not
receive any portion of their prescribed regimen (Fig. 1).

Adjuvant therapy receipt and adjuvant chemotherapy
completion
Of 164 patients, 100 (61%) patients received some form
of adjuvant therapy (chemotherapy, endocrine therapy
and/or radiation), while 64 (39%) did not. There was no
difference in prevalence of adjuvant therapy receipt in
univariable analyses (PrR [95%CI]) based on age < or ≥
median age of 50 years (1.0 [0.7–1.5]), referral (0.9 [0.6–
1.3]), Mwanza city residence (1.0 [0.7–1.6]), clinically
positive nodes (1.1 [0.6–1.9]) or suspected distant metas-
tases (1.1 [0.7–1.8]). Insurance status (1.5 [1.0–2.2])
yielded a borderline difference in prevalence of adjuvant
therapy receipt (Table 4). These relationships were
maintained in multivariable analysis. However, in both
univariable and multivariable analyses, patients with his-
topathologic confirmation of breast cancer were 3 times
as likely to receive adjuvant therapy than those who did
not have a formal histopathological diagnosis (3.0 [1.7–
5.4]).
Overall, 103 patients were prescribed chemotherapy

and 81 of these were in the adjuvant setting with only 48
(59%) of patients completing their prescribed adjuvant
chemotherapy, while 33 (41%) did not. There was no sig-
nificant difference in the prevalence of adjuvant chemo-
therapy completion in univariable analyses (PrR [95%
CI]) based on median age (0.8 [0.5–1.5]), referral (0.9

Table 2 Clinicopathologic Characteristics of Histopathology
Confirmed Treated Breast Cancer Cases.

Histopathology Confirmed Cases (n = 113)
Clinicopathologic Characteristic

Number (%)

Histopathology Method (n = 113)

Core Biopsy 16 (14%)

Surgical Sample 97 (86%)

Histopathology Report Time (n = 107)a

Median (range, days) 36 (1–202)

< 1 month 39 (36%)

> 1month 68 (64%)

Treatment Staging: Chest (n = 113)

Chest X-Ray 10 (9%)

Chest CTb 29 (26%)

None 74 (65%)

Treatment Staging: Abdomen (n = 113)

Abdominal ultrasound 48 (42%)

Abdominal CT scanc 27 (24%)

None 38 (34%)

Nodal Status (n = 113)

Positive 38 (34%)

Negative 10 (9%)

Not reported 65 (57%)

Tumor Size (n = 113)

< 2 cm 3 (3%)

2–5 cm 27 (24%)

> 5 cm 30 (26%)

Not reported 53 (47%)

Tumor Grade (n = 113)

Grade I 3 (3%)

Grade II 34 (30%)

Grade III 39 (34%)

Not reported 37 (33%)

Receptor Status (n = 113)

Hormone Receptor Tested 10 (9%)

ER/PR negative 4 (40%)

ER/PR positive 5 (50%)

ER positive/PR negative 1 (10%)

Hormone Receptor Not tested 103 (91%)

HER2 Receptor Tested 7 (6%)

Positive 3 (43%)

Negative 4 (57%)

HER2 Receptor Not tested 106 (94%)
a Six cases without reported histopathology report turnaround time, b

Computed tomography includes those who received both X-Ray and CT, c

Includes those who received both ultrasound and CT
CT: Computed Tomography; ER: Estrogen Receptor; PR: Progesterone Receptor;
HER2: Human Epidermal Growth Factor Receptor 2
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Table 3 NCCN and Tanzanian Guidelines Based Opportunities for Improvement.

Category NCCN Harmonized Guideline Tanzania
Guideline

Data from Bugando
Medical Centre

Recommendation

Lymph Node
Evaluation

Node evaluation should be
performed minimally with a
full axillary lymph node
dissection.

Before intervention, an attempt should be
made to stage all patients using proper TNM
parameters.

• 75/164 (56%)
received axillary
staging

• 60/164 (44%) no
axillary staging

Axillary evaluation for all
patients

Staging
Evaluation

If symptomatic, chest imaging
(x-ray/CT) and abdominal
imaging (ultrasound/CT)
should be performed.

Chest x-ray and CT chest with contrast if pul-
monary symptoms, abdominal pelvic US
should always be performed.

• All treated breast
cancer patients
presented with focal
breast symptoms

• Abdominal pelvic US
in 107/164 (65%) of
patients

• Only 37/164 (23%)
underwent both
chest and
abdominal imaging

Abdominal US for all
patients given high
burden of late-stage
disease

Histopathology Cancer diagnosis should be
confirmed with histopathology.

Histopathology should be reported by
specialist pathologists, and reviewed with a
panel of pathologists before treatment is
instituted at a specialist
treatment center.

• 113/164 (69%)
histopathology
confirmed cases

• 51/164 (31%) treated
on the basis of
clinical suspicion

Confirmation
histopathology for
diagnosis in all patients

Hormone
Receptor
Testing

Hormone receptor testing
should be performed to
subtype cancer and guide
treatment.

Immunohistochemistry for ER and PR must
be done.

• 13/164 (9%)
underwent ER/PR
testing

• 144/164 (91%) did
not undergo
receptor testing

ER/PR receptor testing at
for all patients to select
patients for adjuvant
endocrine therapy

TNM: Tumor, Node, Metastases; CT: Computed Tomography; ER: Estrogen Receptor; PR: Progesterone Receptor

Fig. 1 Chemotherapy Receipt for all 103 Breast Cancer Cases Prescribed Chemotherapy by type of Regimen. Yes = some portion of
chemotherapy received, No = no portion of chemotherapy received
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[0.5–1.6]), Mwanza city residence (1.0 [0.6–1.9]), histo-
pathological diagnosis (1.1 [0.4–2.7]), and clinically posi-
tive nodes, or suspected distant metastases (Table 4).
However, those documented to have insurance were 1.8
times more likely to complete adjuvant chemotherapy
versus those who did not have documented insurance
(1.8 [1.0–3.2]). Multivariable analyses did not reveal any
additional statistically significant relationships.

Discussion
Given the global challenges of late-stage presentation
and a lack of advanced infrastructure in many areas of
sub-Saharan Africa and other LMICs, zonal hospitals
(tertiary facilities) are tasked with providing oncological
care within severely resource-constrained parameters
[13, 17, 19]. Little is known about true cancer care pat-
terns in East Africa, so we aimed to assess the current
landscape of breast cancer management to identify op-
portunities for achieving guideline-concordant care
based on contextually appropriate national and inter-
national guidelines [13, 16]. In a comprehensive medical
chart review of over 150 breast cancer patients at one of
the only cancer hospitals in northern Tanzania, we
found that 91% of patients with breast cancer did not
undergo hormone receptor testing, 44% did not receive
axillary evaluation, 35% of those with symptoms did not
undergo abdominal evaluation for metastatic disease,
and 31% of cases were not confirmed by histopathology.
Our analyses showed that having a histopathologic diag-
nosis increased the likelihood of receiving adjuvant ther-
apy and that those with insurance were more likely to
complete their prescribed adjuvant chemotherapy regi-
men. Based on these findings, we suggest implementa-
tion of key high-value clinical interventions with proven

therapeutic benefits that should be systematically
adapted and adopted to prevent unnecessary deaths
from breast cancer. Specifically, these include the devel-
opment and enactment of standardized patient pathways
to facilitate complete oncologic staging, strengthening of
pathology/receptor testing capacity, and provision of re-
sources to enhance completion of prescribed adjuvant
therapy.
Administration of evidence-based oncological therap-

ies are most effective when they are provided based on
disease extent and receptor status [13, 16]. Our data
show that though surgical staging depends on tumor
size, lymph node status, and metastases evaluation, 79%
of patients received surgery, but axillary nodal evaluation
results were only available for 56% of patients. Previous
data from BMC has also shown that although there are
five general surgeons on staff at Bugando, there are no
standardized institutional guidelines in regards to axil-
lary node clearance [12]. Additionally, though all pa-
tients presented with symptoms of locally advanced
disease, testing for distant metastases was infrequent
[13, 20]. This is consistent with previous studies, includ-
ing data from 2016 revealing that 77.8% of cases cap-
tured in the BMC breast cancer registry lacked complete
staging information [6]. It has long been known that ax-
illary evaluation portends a survival benefit with the
earliest randomized study demonstrating an 18.6% fail-
ure rate within 2 years for the women who were ran-
domized to only receive mastectomy without axillary
lymph node evaluation [21]. Although sentinel node
lymph node biopsy has been shown to be noninferior to
axillary lymph node dissection and less invasive, it is
lacking as a surgical technique in this area [20]. As com-
prehensive staging is vital not only for disease extent

Table 4 Univariable and Multivariable Analysis of Factors Associated with Prevalence of Treatment

Adjuvant Therapy Receipt
(n = 164)a

Completion of Prescribed Adjuvant Chemotherapy
(n = 81)b

Data Variable Univariable Multivariable Univariable Multivariable

PrRa (95% CI) PrR (95% CI) PrR (95% CI) PrR (95% CI)

Agea

< 50 years REF REF REF REF

≥ 50 years 1.0 (0.7–1.5) 1.0 (0.7–1.5) 0.8 (0.5–1.5) 0.9 (0.5–1.6)

Referralb 0.9 (0.6–1.3) 0.9 (0.6–1.3) 0.9 (0.5–1.6) 0.8 (0.5–1.6)

Mwanza Cityc 1.0 (0.7–1.8) 1.0 (0.6–1.7) 1.0 (0.5–2.1) 1.1 (0.6–2.1)

Insurance 1.5 (1.0–2.2) 1.3 (0.9–2.0) 1.8 (1.0–3.2) 1.7 (0.9–3.1)

Histopathological Diagnosisd 3.0 (1.7–5.4) 3.0 (1.7–5.4) 1.1 (0.4–2.7) 1.4 (0.5–3.5)

Clinically Positive Nodese 1.1 (0.6–1.9) 1.0 (0.6–1.9) 1.6 (0.8–3.1) 1.4 (0.7–2.9)

Suspected Distant Metastasesf 1.1 (0.7–1.8) 1.2 (0.7–2.2) 1.8 (1.0–3.4) 1.5 (0.7–3.3)
aCategorized based on median age, bChart documented referral (slip or mention), cresidence in vs. out of Mwanza city, dAs documented in the chart,
eDocumentation of palpable axillary lymphadenopathy with or without targeted breast imaging, fImaging suspicious for distant
disease (pulmonary/abdominal/skeletal)
PrR prevalence ratio
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classification, but for guiding data-driven interventions
with a direct link to a survival benefit, the importance of
enhancing staging evaluation and documentation cannot
be overstated.
We additionally found that having a confirmed histo-

pathologic diagnosis was associated with an increased
likelihood of receiving subsequent adjuvant therapy, but
only 113 of cases were confirmed by histopathology
(69%). One known issue is pathology capacity. In
Tanzania, there only 22 pathologists in the public sector
serving a population of 48 million, although BMC is for-
tunate to have two full time pathologists [2, 22]. Cost
may also contribute to the relationship between histo-
pathological diagnosis and adjuvant therapy completion
as affording out-of-pocket payments for histopathology
may serve as a proxy for having the means to afford sub-
sequent adjuvant therapies. Long report turnaround
times, which ranged from 1 to 202 days (median: 36
days) may also mean that some women are lost to
follow-up, especially since many women must travel
from surrounding villages to BMC for therapies.
When pathology reports were available, our data

showed ER/PR receptor testing for only 15% of women
and HER2 receptor testing for 6% of patients. Given that
hormone therapy is the one medication that can be pre-
scribed and taken by a patient without having to return
for cyclic visits or as frequent monitoring, improving re-
ceptor testing would be an extremely high-yield inter-
vention to address. Due to the lack of on-site testing
availability at the time of the study, mostly those who
were able to afford costs of outsourced testing, which
was being performed in India (external laboratory) re-
ceived receptor status information. It is known that pa-
tients generally incur high out of pocket expenditures
for receptor testing, pathology diagnosis, and diagnostic
imaging/procedures, which makes cancer sub-typing dif-
ficult and treatment patterns thus more unpredictable
[2, 18]. Therefore, interventions to achieve guideline
concordant care must target both institutional capacity
for pathology—which is currently ongoing at BMC--and
patient-level barriers, including affordability, so that pa-
tient with all cancer types can then receive optimal care.
This essential care encompasses all medical oncologic

therapies (chemotherapy, hormone therapy, targeted
therapy, radiation therapy), which provide most benefit
when affordable, accessible, and administered to comple-
tion based on cancer subtype. BMC offers most therap-
ies on the World Health Organization Model List of
Essential Medicines, as well as offering access to radi-
ation therapy [23]. Though it is known that lumpectomy
plus radiation therapy provides the same if not better
survival benefit than mastectomy, our data showed that
close to 20% of patients were treated with excision/
lumpectomy, but only five (3%) women also received

radiation therapy [24]. As radiation therapy is one of the
newer available therapies at BMC, clinical care pathway
improvements should include a focus on strengthening
radiation therapy provision alongside lumpectomy
therapy.
Chemotherapy regimens can only offer maximal bene-

fit when properly sequentially administered in multi-
agent regimens that have proven to be efficacious. We
found that while chemotherapy (neo-adjuvant and adju-
vant) was commonly prescribed (63% of all patients),
and 79% (n = 81) of patients were reported to have re-
ceived at least one cycle of their chemotherapy regimen,
only 51% (n = 53) of patients with a confirmed histo-
pathological diagnosis completed their prescribed regi-
mens [23]. Receipt of one or even a few doses of
chemotherapy does not provide a survival benefit, uses
up resources that may already be scarce, and may cause
toxicity for the patient without achieving the intended
therapeutic benefit. The lack of chemotherapy comple-
tion also suggests challenges with the affordability and
repeat access to care as 21% of all patients prescribed a
chemotherapy regimen did not complete any portion of
their regimens (Fig. 1) [7]. Our model showed health in-
surance, a factor known to influence accessibility and af-
fordability of care, to be associated with the completion
of adjuvant chemotherapy [25]. Despite the National
Health Insurance Fund becoming available in 2001 in
Tanzania, 90% of women remain uninsured. At BMC,
free of cost therapies are often in short supply so women
must purchase most of their own medications [12].
Other recognized reasons for non-completion of chemo-
therapy regimens, which may not have been captured in
our study, include tolerability of chemotherapy toxicities,
relative feeling of well-being after initial chemotherapy
doses, seeking alternative treatments due to drug side ef-
fects, and increased travel time as cycles of adjuvant
chemotherapy require repeated visits [26–28]. Decreas-
ing out of pocket costs for medical therapies, by increas-
ing insurance coverage, and by providing local hostel-
type accommodations, which is already being done for
pediatric oncology patients, could enhance completion
of breast cancer treatment regimens, which is directly
linked to decreased mortality [25, 29, 30].
One limitation of this study is the potential for unre-

ported/unrecorded data in clinical charts, which may
lead to an inaccurate representation or under-estimate
provision of diagnostic testing or treatment. Though all
efforts were made to find data, including official path-
ology reports, missing data is a limitation of paper-based
records, one that also has potential clinical implications
on subsequent provision of optimal clinical care. Fortu-
nately, BMC has recently transitioned to a hospital-wide
electronic medical record system which is expected to
enhance record keeping, specifically for breast cancer
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patients, and allow for facilitation of information sharing
across departments [30]. The smaller sample size is also
a limitation as the study may be under-powered to de-
tect differences in care by various patient or clinical
characteristics. Unlike recent studies focusing only on
initiation of adjuvant therapies, our study provides a
more in-depth, patient specific analysis of actual diag-
nostic pathways and treatment patterns including com-
pletion of chemotherapy [31]. Overall survival could not
be measured directly since many patients’ last visit to
the zonal hospital in Mwanza was on their last day of
treatment. However, given its strong association with de-
creased mortality and lower risk of recurrence, adjuvant
chemotherapy completion was used as a clinically relevant
endpoint in the current study, acknowledging the possibil-
ity, although very unlikely in the Lake Region, that a pro-
portion of continued chemotherapy could have been
received at another facility [2, 13, 32, 33]. Despite these in-
herent limitations in the available data, the assessment
process and findings from this study can be used to in-
form improvements in breast cancer care for future pa-
tients, including ongoing interventions as part of a larger
organizational study in the region [34]. Directly engaging
the cancer patient population will be a critical step to en-
suring that patient-reported barriers to care are also ad-
dressed and interventions are appropriately adapted and
acceptable [35, 36]. Additionally, while providers at BMC
are internationally trained, they may not be intimately fa-
miliar with the NCCN and Tanzania specific guidelines as
these are quite new [30]. Dissemination of these standard-
ized guidelines will likely take time and may necessitate
supplemental training offerings, the impact of which can
be evaluated in future studies.

Conclusions
In conclusion, our study indicates a strong foundation for
the multidisciplinary treatment of breast cancer at the BMC
with key areas for improvement. Patient-specific clinical data
from Tanzania show limitations of current breast cancer
management including axillary staging, receipt of formal
diagnosis, lack of predictive biomarker testing, and low rates
of adjuvant therapy completion. Key interventions to under-
take to increase survival for breast cancer patients are: im-
proving capacity to meet patient-volume demands for
pathology and hormone receptor testing, developing path-
ways for complete surgical staging (additional imaging,
lymph node evaluation), and providing access to/ensuring
completion of prescribed adjuvant chemotherapies. Future
research may focus on the effectiveness of interventions in-
formed by these clinical data in improving outcomes for
breast cancer patients treated at BMC, which will serve as a
first step in upscaling capacity to meet standardized treat-
ment guidelines and improve patient care.
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