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Purpose As breast cancer incidence and mortality rise in sub-Saharan Africa, it is critical to identify
strategies for delivery of high-quality breast cancer care in settings with limited resources and few on-
cology specialists. We investigated the quality of treatments received by a cohort of patients with breast
cancer at Butaro Cancer Center of Excellence (BCCOE), Rwanda’s first public cancer center.

Patients and Methods We reviewed medical records of all female patients diagnosed with invasive breast
cancer at BCCOE between July 2012 and December 2013. We evaluated the provision of chemotherapy,
endocrine therapy, surgery, and chemotherapy dose densities. We also applied modified international
quality metrics and estimated overall survival using interval-censored analysis.

Results Among 150 patients, 28 presented with early-stage, 64 with locally advanced, and 53 with
metastatic disease. Among potentially curable patients (ie, those with early-stage or locally advanced
disease), 74% received at least four cycles of chemotherapy and 63% received surgery. Among hormone
receptor—positive patients, 83% received endocrine therapy within 1 year of diagnosis. Fifty-seven percent
of potentially curable patients completed surgery and chemotherapy and initiated endocrine therapy if
indicated within 1 year of biopsy. Radiotherapy was not available. At the end of follow-up, 62% of po-
tentially curable patients were alive, 24% were dead, and 14% were lost to follow-up.

Conclusion Appropriate delivery of chemotherapy and endocrine therapy for breast cancer is possible in
rural sub-Saharan African even without oncologists based on site. Performing timely surgery and ensuring
treatment completion were key challenges after the opening of BCCOE. Further investigation should
examine persistent quality gaps and the relationship between treatment quality and survival.
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INTRODUCTION

Breastcancerincidence and mortality are increas-
ing in low- and middle-income countries (LMICs).
In sub-Saharan Africa, incidence has risen by
approximately 30% in the past two decades.* With
advanced presentations and limited access to
high-quality treatment, breast cancer outcomes
in LMICs, including sub-Saharan Africa, are far
inferior to outcomes in the United States.?

There are few studies examining the quality of breast
cancer care in sub-Saharan Africa, but significant
barriers to effective care clearly exist. Women typically
present with advanced cancers.>® Pathology services
are sparse and sometimes of low quality.® Access to
mastectomy can be limited; chemotherapy is under-
used and often incomplete.”** More than half of
African countries have no radiotherapy capacity.*
Patients often travel far from home for care or cannot
afford indicated treatment.*>*°

in Rwanda is one facility using an innovative model
to address some of these challenges. BCCOE was
established by the Rwandan Ministry of Health
in collaboration with the international nongov-
ernmental organization Partners in Health and
with Dana-Farber Cancer Institute (Boston, MA).
BCCOE opened in July 2012 within a rural district
hospital and serves as the primary center for the
Rwandan public cancer care system. Most care is
provided by local and international generalists, in-
ternists, and pediatricians using evidence-based
and contextually relevant protocols. Remotely based
oncologists provide support via teleconferences and
e-mail. Specialized nursing and pharmacy services
are provided by the local Ministry of Health staff (with
additional training) as well as by international volun-
teers. Rwanda has a national health insurance pro-
gram with sliding-scale fees, and cancer treatment at
Butaro is additionally subsidized through philan-
thropic support. Patients do not pay for chemother-
apy or other cancer-specific care. Additional financial
support (eg, for transport costs) is available to patients
who are especially vulnerable.

Successful strategies for management of breast
cancer in sub-Saharan Africa are urgently needed.
The Butaro Cancer Center of Excellence (BCCOE)
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Rigorous assessments of the quality of breast can-
cer care and outcomes at BCCOE are needed to
guide program improvement and understand its
potential as a model for cancer care in similar
settings. However, most available breast cancer
quality measures have been developed for high-
resource countries.'”?° Context-appropriate mea-
sures could guide assessment at BCCOE and be
adapted to similar settings.?!

In this study, we investigated the quality of breast
cancer care provided during the first 3 years after
the opening of BCCOE using a set of metrics
relevant to BCCOE, including evidence-based
breast cancer care quality measures adapted from
measures used in high-income countries, mea-
surements of chemotherapy dose-intensity, as-
sessment of treatment completion, and early
overall survival rates. We also hoped to refine
our understanding of the utility of such measures
in assessing the quality of breast cancer care in
Rwanda and similar settings.

PATIENTS AND METHODS
Patients and Data Sources

Our retrospective cohort included all women with
pathologically confirmed invasive breast cancer
diagnosed at BCCOE between July 1, 2012, and
December 31, 2013. Data on demographic and
clinical characteristics, treatment, and outcomes
were collected from patient records.

Available Diagnostic and Treatment Services

Breast cancer services at BCCOE include biopsy,
pathology evaluation, chemotherapy, endocrine
therapies, and basic diagnostic radiology. During
our study period, breast biopsies were taken via
core needle or incision. Samples were fixed in
formalin and by 2013 had been processed into
paraffin blocks on site using a standard protocol to
minimize tissue ischemia time. Pathologists at
Brigham and Women’s Hospital (Boston, MA)
analyzed the blocks, including performing immu-
nohistochemistry analysis. Now immunohisto-
chemistry is available at BCCOE, and pathologic
interpretations are made by an onsite patholo-
gist.? Breast surgery has been intermittently avail-
able on site; otherwise, patients are referred to
other national hospitals. Radiotherapy and human
epidermal growth factor receptor 2 (HER2) —
targeted therapies are not available. Curative-
intent chemotherapy consists of doxorubicin
and cyclophosphamide combination therapy fol-
lowed by paclitaxel. Single-agent chemotherapy is
used for palliation (Appendix Fig A1, online only).

Key Variables

Patients at BCCOE were staged based on physical
examination, chest x-ray, and abdominal ultra-
sound. BCCOE protocols grouped patients as hav-
ing early-stage, locally advanced, or metastatic
disease. For this analysis, we defined patients
meeting criteria for American Joint Committee
on Cancer, seventh edition, stage | to Il disease
as having early-stage disease, stage llla to lllb as
having locally advanced disease, and stage llc to
IV as having metastatic disease.?> Patients with
early-stage or locally advanced disease were
regarded as potentially curable.

For chemotherapy, we collected administration
dates, doses, and reasons for delay or dose re-
duction. We captured chemotherapy adverse
events, but documentation was insufficient to
grade severity except in the case of neutropenia.
We also recorded endocrine therapies prescribed
and dates initiated. Endocrine therapy adverse
events were sparsely documented and are not
reported.

Data on surgery date and type were collected but
were sometimes unavailable. If only the month of
surgery was known, the midpoint of the month was
used as the estimated date of surgery. If no date
was available, the midpoint between the last pre-
surgery and first postsurgery visits was used. A
surgical pathology report describing lymph nodes
or provider documentation of modified radical
mastectomy or axillary lymph node dissection
(ALND) was considered evidence that ALND
was performed.

We recorded the date of death for decedents and
the last known date alive for all patients. Date of
death was recorded in the medical record if a
patient died at BCCOE. However, when death
was confirmed by a family member via telephone,
sometimes only the month and year of death were
recorded in the medical record. If no timing in-
formation was documented, death was only
known to have occurred between the last visit
and the day of telephone contact.

Quality Measures

We adapted breast cancer quality measures pre-
viously developed for the American Society of
Clinical Oncologists/National Comprehensive
Cancer Network and the European Society of
Breast Cancer Specialists.'®° We selected mea-
sures applicable to treatments available at BCCOE
and adapted these based on the nature of avail-
able data (Table 1).
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Table 1. Adapted Quality Metrics and Sources
High-Income Setting

Adapted

Proportion of invasive cancer cases for which
the following parameters have been
recorded: histologic type, grading, ER and
PR status, and HER2 status'®

Proportion of patients with documented
histologic type and HR status

Proportion with surgery or start of other
treatmentwithin 6 weeks of firstdiagnostic
examination*®

Proportion of patients who initiated therapy
(surgery, chemotherapy, and/or
endocrine therapy) within 8 weeks of their
diagnosis

Proportion of patients with endocrine-
sensitive invasive carcinoma who
received hormonotherapy'®

Proportion of patients with early-stage or
locally advanced HR-positive disease who
initiated endocrine therapy within 1 year of

Proportion of patients age > 18 years with
stage | to lll, HR-positive carcinoma who
received tamoxifen or aromatase
inhibition within 1 year of diagnosis*®

diagnosis

Proportion of patients with HR-negative
(tumor > 1 cm or node positive) invasive
carcinoma who received adjuvant
chemotherapy'®

Proportion of patients with early-stage
disease without documented negative
lymph nodes or locally advanced disease
who received at least four cycles of

Proportion of patients age 18to 70 years with
stage Il to Ill, HR-negative carcinoma who
received adjuvant chemotherapy within
120 days of diagnosis*®

chemotherapy

Proportion of patients with invasive cancer
and axillary clearance performed who had
at least 10 lymph nodes examined*®

Proportion of patients with early-stage or
locally advanced disease undergoing
mastectomy who received axillary lymph
node dissection

Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor receptor 2; HR, hormone receptor; PR, progestin receptor.

Additionally, we developed a measure to assess
receipt of three recommended treatments for
those with early-stage or locally advanced disease:
surgery, at least four cycles of chemotherapy, and
initiation of endocrine therapy within 1 year of first
biopsy. Patients whose planned chemotherapy
was truncated after disease progression (ie, pro-
gression, recurrence, or death within 180 days of
their last treatment) were excluded from consid-
eration. Thus, patients were defined as having not
completed treatment if they were lost from care for
at least 180 days (including progression, recur-
rence, or death at > 180 days from last docu-
mented treatment) or entirely before completing
indicated treatment.

Chemotherapy Dose-Intensity

We calculated the delivered and relative dose-
intensities of chemotherapy as a function of dose
and the time over which it was administered. De-
livered dose-intensity only considers administered
chemotherapy and measures the extent to which
toxicities and logistical challenges delayed or
limited chemotherapy administration.?* Relative
dose-intensity includes consideration of planned

cyclesthatwere missed entirely, thereby capturing
dose-intensity reductions resulting from incom-
plete treatment or loss to follow-up. Receipt of a
relative dose-intensity of at least 0.85 corresponds
with greater likelihood of breast cancer survival.?®

All dose-intensity calculations relied on the sum-
mation dose-intensity method outlined by Hryniuk
et al.?® If a patient only received neocadjuvant or
adjuvant chemotherapy, all indicated chemother-
apy was evaluated as if planned for neoadjuvant or
adjuvant delivery, respectively. If a patient re-
ceived both neoadjuvantand adjuvanttreatments,
the number of neoadjuvant cycles received was
considered the planned number, and the remain-
der of specified cycles was considered planned for
adjuvant delivery. In cases of progression or death
during curative-intent chemotherapy, planned cy-
cles only included those administered before pro-
gression. When planned cycles were missed, a
dose of 0 mg/m? and the standard cycle length
were recorded.

Analysis

In our cohort, patient age, stage at presentation,
tumor histologic type and grade, estrogen and
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progesterone receptor (HR) status, HER2 status,
and treatments received were analyzed using de-
scriptive statistics. The five patients without a de-
termined stage were excluded from analyses
stratified by stage. For each quality measure, we
identified the percentage of eligible patients whose
care was concordant with the measure.

Toaccommodate missing data regarding timing of
death, as described in Key Variables, we used an
interval-censored survival analysis strategy to de-
termine overall survival rates. An expectation-
maximization iterative convex minorant algorithm
was used to determine the nonparametric maxi-
mum likelihood estimator of the survival functions
of the cohort.?”?® All analyses were performed
using SAS software (version 9.4; SAS Institute,
Cary, NC).

Ethics

Ethical approval for this study was obtained from
the Partners HealthCare Institutional Review
Board (Boston, MA) and the Rwanda National
Ethics Committee.

RESULTS
Patient and Tumor Characteristics

A total of 162 patients received a pathologic di-
agnosis of breast cancer during the study period.
Four male patients, four patients diagnosed with
ductal carcinoma in situ only, and three patients
whose medical records could not be located were
excluded, leaving 150 patients in the finalanalysis.
The median age was 48 years. Twenty-eight pa-
tients were diagnosed with early-stage disease, 64
with locally advanced disease, and 53 with met-
astatic disease, and five had no documented
disease stage (Table 2). The most common his-
tologic type was invasive ductal carcinoma. Of 148
patients with known HR status, 67.6% had HR-
positive disease. HER2 status was not routinely
assessed for all patients, because directed thera-
pieswere notavailable asaresult of cost. However,
of 38 patients with known HER2 status, 26% had
HER?2-positive tumors (Table 2).

Treatments and Care Quality

Twenty-one patients with early-stage disease
(75.0%) and 37 with locally advanced disease
(57.8%) underwent breast surgery (Table 3).
The mean time to surgery from biopsy or comple-
tion of neoadjuvant chemotherapy was 68 days
(range, 0 to 434 days). Only 35.4% of potentially
curable patients (ie, those with early-stage or
locally advanced disease) received surgery within

Table 2. Clinical Characteristics of Female Patients
Diagnosed With Breast Cancer at BCCOE From July 2012
to December 2013

Characteristic No. %
Age, years
Median 48.3
Range 26-84
Age group, years (n = 150)
<30 9 6.0
30-39 30 20.0
40-49 44 29.3
=50 67 44.7
Stage at diagnosis (n = 145)*
Early 28 19.3
Locally advanced 64 44.1
Metastatic 53 36.6
Unknown 5
Histology (n = 135)*
Invasive ductal carcinoma 112 829
Invasive lobular carcinoma 3 2.2
Mixed ductal/lobular 7 5.2
Mucinous carcinoma 5 3.7
Other 8 59
Unknown 15
HR status (n = 148)*
ER or PR positive 100 67.6
ER and PR negative 48 324
Unknown 2
HER2 status (n = 38)*
Positive 10 26.3
Negative 26 68.4
Equivocal 2 5.3
Unknown 112
Histologic grade (n = 122)*
1 1 0.8
2 30 24.6
3 91 74.6
Unknown 28
Abbreviations: BCCOE, Butaro Cancer Center of Excellence; ER,
estrogen receptor; HER2, human epidermal growth factor receptor
2; HR, hormone receptor; PR, progesterone receptor.
*Total patients with known values in each category.

60 days of first biopsy or end of neoadjuvant
chemotherapy.

Among patients with early-stage disease, all
but one had an indication for chemotherapy
based on national protocols, and 67.9% received
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Table 3. Rates and Types of Treatments Provided

Early Stage Locally Advanced Metastatic
Treatment No. % No. % No. %
All patients
No. of patients 28 64 53
Any breast surgery 21 75.0 37 57.8 4 7.5
Lumpectomy 0 0.0 1 1.6 0 0.0
Mastectomy 21 75.0 36 56.3 4 7.5
Patients undergoing breast surgery
No. of patients 21 37 4
Evidence ALND performed 18 85.7 33 89.2 1 25.0
Confirmed in surgical pathology 12 26 1
Documented in provider notes only 0
No evidence ALND performed 14.3 10.8 3 75.0
Patients with invasive cancer
No. of patients 28 64 53
Received curative intent chemotherapy 19 67.9 55 85.9 — —
Mean No. of cycles 6.9 7.1
Received exclusively neoadjuvant 1 3.6 28 43.8 — —
chemotherapy
Mean No. of cycles 1.0 6.5
Received exclusively adjuvant 17 60.7 13 20.3 — —
chemotherapy
Mean No. of cycles 7.2 7.4
Received both neoadjuvant and adjuvant 1 3.6 14 219 — —
chemotherapy
Mean No. of cycles 8.0 8.0
Received only palliative chemotherapy 0.0 2 3.1 25 472
Received palliative chemotherapy after 7.1 15 23.4 0 0.0
curative-intent chemotherapy
Mean No. of cycles 8 8.2 95
ER-positive or PR-positive patients
No. of patients 23 43 32
Received endocrine therapy 22 95.6 37 86.0 29 90.6
Tamoxifen 22 95.6 37 86.0 29 90.6
Letrozole 0 0.0 5 11.6 7 21.9
Oophorectomy 1 4.0 4.7 2 6.3
Abbreviations: ALND, axillary lymph node dissection; ER, estrogen receptor; PR, progesterone receptor.

chemotherapy. Of eight cycles most commonly rec-
ommended, the mean number delivered was 6.9
(range, one to eight). In the locally advanced group,
85.9% received chemotherapy, with a mean of 7.1
cycles (range, oneto 12 cycles; Table 3). Twenty-five
patients (47.2%) with metastatic cancers received
palliative chemotherapy (Table 3). Among HR-
positive patients, 95.6% of those with early-stage
disease and 86.0% of those with locally advanced

disease initiated endocrine therapy (Table 3).

Among patients with early-stage or locally advanced
cancers, mean delivered dose-intensities, which
consider only administered chemotherapy, were
0.93 and 0.95 for neoadjuvant and adjuvant che-
motherapy, respectively. Relative dose-intensity,
which considers administered and planned che-
motherapy, was greater than 0.85 in 50% of
patients with early-stage disease and 61.9% of
those with locally advanced disease receiving
neoadjuvant chemotherapy and 83.3% of those
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with early-stage disease and 81.5% of those with
locally advanced disease receiving adjuvant che-
motherapy (Table 4).

The most common causes for chemotherapy de-
lay were neutropenia, patients missing appoint-
ments, infection, and provider or hospital delays.
The most common reasons for chemotherapy
dose reductions were neuropathy and neutrope-
nia (Data Supplement). The most commonly
documented chemotherapy toxicities were neu-
tropenia, nausea, neuropathy, and vomiting (Data
Supplement).

Among all 150 patients, rates of documented
histologic tumor type and HR status were high
(98.0%). Three quarters (74.7%) of patients ini-
tiated treatment within 8 weeks of biopsy. Most
patients (83.3% of all HR-positive patients) re-
ceived endocrine therapy within 1 year of biopsy.
Nearly three quarters of eligible potentially curable
patients (73.6%) received four or more cycles of
curative-intent chemotherapy. Of patients under-
going breast surgery, 87.9% had evidence of
ALND (Table 5).

Among potentially curable patients who had no
evidence of progression, 57.3% received all in-
dicated therapy (ie, surgery, chemotherapy, and/
or initiation of endocrine therapy) within 1 year of
diagnosis (Table 5). The most frequently missing
modality was surgery, with 31 patients having no

documented surgery within 1 year of diagnosis.
Reasons for the lack of documented surgery were
often not clear.

Outcomes

Median follow-up time was 18.3 months for all
patients and 24.2 months for potentially curable
patients. Among the 28 patients with early-stage
disease, 23 (82.1%) were alive atthe end of follow-
up, four (14.3%) had died, and one (3.6%) had
been lost to follow-up. Among the 64 patients with
locally advanced disease, 34 (53.1%) were alive,
18 (28.1%) had died, and 12 (18.8%) had been
lost to follow-up. Finally, among the 53 patients
with metastatic disease, eight (15.1%) were alive,
29 (54.7%) had died, and 16 (30.2%) had been
lost to follow-up. The median survival for the
metastatic group fell between 10.6 and 12.4 months.
Figure 1 displays the interval-censored survival
curves for each stage.

DISCUSSION

We examined the quality of breast cancer care
provided ina rural public cancerfacility in Rwanda
that operates through partnership between the
government, an international nongovernmental
organization, and academic institutions. In this
setting, the quality of chemotherapy and endo-
crinetherapywas high, whereas rates of timely and
appropriate surgical care were suboptimal.

Table 4. Delivered and Relative Dose-Intensities of Chemotherapy

Chemotherapy Early Stage Locally Advanced Metastatic Total
Neoadjuvant
No. of patients 2 42 0 44
Mean delivered dose-intensity* 0.93 0.93 — 0.92
Mean relative dose-intensityt 0.51 0.81 — 0.80
No. (%) of patients with relative dose- 1 (50.0) 26 (61.9) — 27 (61.4)
intensity > 0.85
Adjuvant
No. of patients 18 27 0 45
Mean delivered dose-intensity* 0.96 0.95 — 0.95
Mean relative dose intensityt 0.88 0.93 — 091
No. (%) of patients with relative dose- 15(83.3) 22 (81.5) — 37 (82.2)
intensity > 0.85
Palliative chemotherapy
No. of patients 1 17 25 44
Mean delivered dose-intensity* 1.09 0.81 091 0.88
No. (%) of patients with delivered dose- 1 (100) 9 (52.9) 19 (76.0) 29 (65.9)
intensity > 0.85
*Delivered dose-intensity measures dose-intensity of administered chemotherapy

fRelative dose-intensity measures dose-intensity of all planned cycles of chemotherapy, including missed cycles
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Table 5. Performance on Care Delivery Quality Measures

Measure No.*

Totalt

%

Diagnosis

Documented histologic tumor type and 150
HR status

147

98.0

First treatment within 8 weeks of biopsy 150

112

74.7

Medical treatment

Curable HR-positive patients receiving 66
endocrine therapy within 1 year of
diagnosis

55

83.3

Curable patients without documented 91
negative lymph nodes receiving at least
four cycles of chemotherapy

67

73.6

Surgical treatment

Curable mastectomy patients receiving 58
ALND

51

87.9

Treatment completion

Curable patients without disease 82
progression receiving all indicated
curative therapyt within 1 year of first
biopsy

Abbreviations: ALND, axillary lymph node dissection; HR, hormone receptor.

*Total patients eligible for each metric.
fTotal patients with care consistent with metric

tIndicated therapy includes all services recommended by Rwandan protocols for each patient’s stage,
potentially including surgery, at least four cycles of chemotherapy, and initiation of endocrine therapy.

47

57.3

Fig 1. Overall survival by
disease stage at diagnosis.

Rates of chemotherapy receipt were high; 74% of
eligible patients received at least four cycles of
chemotherapy. This compares favorably to other
African centers, where reported adherence rates
range from 29% to 84%.8'1?° The mean de-
livered dose-intensity of curative-intent chemo-
therapy was greater than 0.90. This is notable,
because the incidence of grade 3 or 4 neutropenia
was comparabletoratesin other published studies
despite the lack of granulocyte colony-stimulating
factor support.*>3? When we included planned
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chemotherapy, the proportion of patients receiving a
relative dose-intensity greater than 0.85 was compa-
rable to rates in recent reports in North America and
superior to rates from the 1990s.>** Receipt of
endocrine therapy was also high. More than 85%
of all patients with HR-positive tumors initiated endo-
crine therapy, with nearly all starting within 1 year of
diagnosis.

Critically, provision of surgery was far less consis-
tent in this early cohort. Only 63% of potentially
curable patients underwent breast surgery. Re-
ported mastectomy rates in other sub-Saharan
African centers range from 75% to 95% of
patients.* 1?93 The relatively low rates of surgery
that we observed are partially explained by the
infrequent availability of onsite surgery in the early
months after the opening of BCCOE, requiring
referral to Rwanda'’s overburdened teaching hos-
pitals. Retrospective studies in the United States
have suggested an association between undergo-
ing surgery within 60 days of diagnosis and longer
survival,®” but only 35% of potentially curable
patients at BCCOE received surgery within this
timeframe. In mid-2013, a full-time general sur-
geonwas hired at BCCOE and received specialized
training from Boston-based oncologic surgeons.
Patient volume, staff turnover, and insurance re-
imbursement policies have meant that patients
sometimes still require referral to other hospitals
for surgery. Because inadequate follow-up ensur-
ing that surgery is performed has hampered many
referrals, stronger patient navigation systems are
being developed. Future analyses should examine
the impactofonsite surgical services and enhanced
support of patients referred elsewhere on receipt of
timely breast surgery.

Low surgery rates and loss to care were the main
reasons for suboptimal rates of treatment comple-
tion, with only 57% of potentially curable patients
receiving all indicated curative therapies. Com-
munity health workers in Rwanda have been
highly effective in retaining patients with HIV in
care.®® They have not been leveraged vyet for
cancer care, but they may be a future resource.
Fuller understanding of the logistical, financial,
and cultural barriers to care faced by patients at
BCCOE will be critical to developing targeted in-
terventionstoimprove treatment completion rates.

To be meaningful and pragmatic, quality process
metrics should rely on routinely collected data,
address processes with potential forimprovement,
and they should be based on evidence show-
ing correlation with outcomes.?®° Our adapted
metrics met the first two criteria. All data were
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taken from clinical documents, and no process,
aside from pathology documentation, approached
universal performance. Studying the association
between quality metric performance and clinical
outcomes in these settings is an important next
step. Given the low surgical rates in our study,
simple receipt of surgery may be an essential
additional metric to track in the low-resource
context.

Care quality can also be judged by comparing
patient outcomes with those at similar centers.
The median survival at BCCOE for patients with
early-stage or locally advanced disease exceeded
3.6 years. These results compare favorably to
those at other centers in Africa. Reports from
Uganda show survival probabilities of 100%
among patients with stage | or Il disease and
52% for those with stage |11 disease at 36 months.*°
An Ethiopian cohort had rates of metastasis-free
survivalat 2 years of 85% in patients with stage l or Il
disease and 66% in those with stage |1l disease.?®
Unsurprisingly, BCCOE survival rates were inferior
to those in the United States, where the 5-year
survival probability is 99% for stage | cancers
and 85% for stage Il to lllb cancers.*' Although
lack of radiotherapy and HER2-targeting agents
likely contribute to this difference, our results sug-
gest that improvements in breast cancer survival
could be achieved through improving the quality of
and retention in currently available care, particu-
larly regarding access to surgery.

Ourfindings have several limitations. First, although
data quality was excellent for medical therapies,
surgical data were suboptimal. It is possible that
some patients who were lost to follow-up on referral
for surgery actually underwent mastectomy and that
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APPENDIX

A

Early stage Locally advanced
Tumor <5 cm AND Tumor > 5cm OR
No skin or chest wall invasion AND Skin or chest well invasion OR
Axillary nodes nonfixed Axillary nodes fixed
Mastectomy with |
axillary lymph node
dissection Inoperable Operable
. | . | ER and PR negative
Positive lymph Negative lymph
nodes nodes
| ER or PR positive
AC xa* | |
T x4t |
| ER or PR positive ER and PR negative
Tamoxifen x8 weeks Heve
iti T x4t
ER or PR positive
| Tamoxifen x5 years AC x4*
Tamoxifen x5 years
Inoperable Operable Operable Inoperable
AC x4* .
T xat Palliation
B Metastatic
Distant metastases OR
Supraclavicular or cervical lymph
nodes Mastectomy with
Inoperable Operable axillary lymph
node dissection
ER or PR positive ER and PR negative | |
Positive lymph Negative lymph
| Palliation nodes nodes
Tamoxifen until | |
progression
Remaining "
| Single agent until progression AC x4* _— Itf ER orfPR p5osmve,
Letrozole until (in order of preference) T x4t EIMEMEN 24 WIS
progression T+
FUS
All
cq

Symptomatic
palliation

Fig A1. Treatmentoutline for (A) disease localized to breast and axilla and (B) metastatic disease beyond axillary lymph nodes or disease that is surgically
unresectable despite systemic therapy. A, doxorubicin; C, cyclophosphamide; ER, estrogen receptor; FU, fluorouracil; PR, progesterone receptor;
T, paclitaxel. (*) A 60 mg/m? and C 600 mg/m? every 21 days. (1) T 175 mg/m? every 21 days. (£) T 80 mg/m? every 7 days or 175 mg/m? every 21 days.
(§) FU 500 mg/m? every 7 days with leucovorin. (|) A 20 mg/m? every 7 days or 60 mg/m? every 21 days. (1) C 600 mg/m? every 21 days.
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