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Abstract

Introduction

The incidence of breast cancer in Sub-Saharan-Africa (SSA) is rising. Expression of hormone receptors and
molecular-subtyping is paramount in rationalizing prognosis and therapy. There exists significant variation in molecular status
of breast cancer in SSA. We aimed to describe the receptor status and molecular subtypes of breast cancer at our centre.
Methods

We conducted a retrospective study on patients with breast cancer enrolling for oncological care at our centre beginning May
2018 to December 2021.

Results

We included 345 patients with a median age of 49 years, 331 female and 14 males. The most common histological variant was
invasive-ductal -carcinoma of no-special-type from both biopsy (84.3%) and mastectomy specimens (82.8%). DCIS accounted
for only 2.9%. ER positive tumours accounted for 62.8% from biopsy and 66.7% from mastectomy specimens. The majority of
the female patients had luminal-type disease (Luminal A or B) with 65.2% from biopsy specimens and 67.3% from mastectomy
specimens. About 20% had TNBC.

Conclusion

Breast cancer patients from Nakuru, Kenya, are likely to be young and with luminal-subtype invasive ductal carcinoma.
In contrast to some previous reports, less than a quarter of our patients have TNBC. We recommend prioritization,
standardization and scaling of receptor testing and molecular-subtyping to optimize treatment protocols and personalized
management strategies for breast cancer patients.

munohistochemical characteristics of the tumours and the
outcomes of breast cancer management depend on the clin-
ical and pathological stages of the tumour, nodal status, and
on the histological types.*

Introduction

Breast cancer is the leading cancer, both in incidence and
mortality, among women worldwide.! It is also the second

commonest cancer in women in sub-Saharan Africa (SSA)?
Additionally, while the incidence of breast cancer is on
the rise in SSA, the prognosis is poorer than in Western
countries.? In Kenya, the incidence of breast cancer among
women is the highest compared to other cancers. Breast
cancer is treated based on the clinical, pathological and im-

The presentation, diagnosis and initiation of treatment
of breast cancer in SSA is likely to be late due to innate
challenges in seeking, reaching, and accessing care.® Breast
cancer hormone receptor status is particularly useful for
predicting the likely prognosis and tailoring treatment.® Ad-
ditionally, the receptor status is paramount in determining
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the molecular pattern of the cancer and the need for targeted
therapy.” This can help reduce over or under undertreat-
ment by enabling prediction of the likely response to treat-
ment, the probability of recurrence and by helping appor-
tion patient and risk-specific adjuvant therapy.® However,
the difficulties in the management of breast cancer in SSA
is further hampered by the general unavailability of molec-
ular testing.3This contributes to higher cancer related mor-
tality rates than incidence in SSA.!Y In contrast, in the
Western world, there exists elaborate screening programs
and diagnosis is as a result likely to be made earlier and
treatment commenced earlier.®

Breast cancer subtypes can be identified and classified
using immunohistochemistry (IHC), combining oestrogen
receptor (ER), progesterone receptor (PR), HER2 and
Ki-67 index (a human nuclear antigen proliferative marker),
into four intrinsic molecular subtypes: luminal A, luminal
B, human epidermal growth factor receptor 2 (HER2)-en-
riched and basal-like (triple negative).”-10 More accurately,
a micro-array-based gene expression profiling (GEP) could
be used for this classification.!9 GEP is however largely un-
available in Kenya and IHC is commonly used as the best
substitute. These recent improvements in the knowledge of
breast cancer have highlighted the importance of molecu-
lar subtypes in its understanding and management. For ex-
ample, the luminal molecular subtypes (which stain posi-
tive for oestrogen receptor) are commonly associated with
better prognosis, globally.8%11 In addition, triple negative
breast cancer has been found to be common in younger fe-
male patients, to present with advanced disease and to have
a higher risk of recurrence and a poorer outcome.*” Brin-
ton and colleagues argue that majority of breast cancers in
Africa are likely to be hormone receptor negative and triple
negative subtypes.!2 However, there exists a noteworthy
variation in the molecular status of breast cancer in SSA.!
For example, Hawary et al showed predominance of lumi-
nal A in a subset of Egyptian patients.!! Likewise, Sayed
et al found that in Nairobi, Kenya’s capital, the majority of
patients seeking care for breast cancer had hormone recep-
tor positive disease.!3 Generalization on the basis of geog-
raphy is therefore unpredictable.

There are no studies assessing the receptor status and/
or molecular subtypes of breast cancers from our region.
We therefore conducted a descriptive study to determine
the pattern of receptor and molecular status of breast cancer
among patients receiving care at our centre. The centre is
the region’s principal referral hospital.

Methods

We carried out a descriptive retrospective study at the
Nakuru Level 5 hospital’s new oncology unit, in Kenya.
The hospital serves a catchment of 2.3 million people. We
included all patients of all ages with or without a prior
histological diagnosis of breast cancer who were enrolled

for care as walk-ins or as referrals between May 2018 and
December 2021. We excluded patients whose full records
could not be retrieved.

Patient and disease particulars were retrieved from their
records using a secure web-based questionnaire; this data
was collected as routine data at the point of initiation of
care. We collected data on patient demographics, tumour
histological type and receptor status.

Hormone receptor status was classified as positive
where the pathology result read positive or where the Allred
score was 2 to 8.14 Her-2/Neu status was interpreted as fol-
lows; score of 0 as negative, 1+ as negative, 2+ as equiv-
ocal and 3+ as positive according to the College of Amer-
ican Pathologists (CAP) guidelines.!> The receptor status
was used to assign a molecular subtype using the schema
shown in table 1.16 Due to a foreseen challenge with un-
availability of Ki-67 results from the majority of pathology
reports, luminal A and B were not be specified and were in
effect classified as a ‘Luminal cancers’

Table 1. This table illustrates a schematic guide on
assignment of molecular subtypes of breast cancers
from the receptor status and Ki-67 index.

Molecular Ki-67
s ER PR HER2-Neu (%)
Luminal A + +/- = <14
Luminal B + +/- +/- <14
Luminal + o v Fiy
cancers

Her2-Neu

enriched ) ) * —
Triple

Negative ) ) ) =a

All data was serialized for
analysed with descriptive statistics using Stata Version 14,
(StataCorp LLC Canada, US).

Ethical approval for the study was given by the Nakuru
Level V Hospital institutional review committee. (ERC/
NLV5/2021/9-04)

anonymity. Data was

Results

Patient characteristics

Four hundred and three patients with a diagnosis of breast
cancer attended our centre during the study period. We ex-
cluded 58 patients whose full records could not be retrieved
leaving 345 patients in our study with a median age of 49
years, (interquartile range (iqr); 40, 61). The patients were
predominantly female, with only 14 (4.0%) being male.
The majority of the patients (n=192, 55.6%) were below 50
years of age. The characteristics of the included patients are
summarized in table 2 below.
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Table 2. Baseline characteristics of the included
patients

Baseline characteristics Total(N=345) 3

Age (in years), median 49.00 (40.00;

(iqr) 61.00)

Age (in years), mean (SD) 50.8 (+/- 13.5)

Age category (in years)),

n (%)
<50vyears 192 55.6
51-80vyears 148 429
Above 80 years 5 15

Gender, n (%)
Male 14 4
Female 331 96

Histology

Pre-treatment histological diagnosis (from a biopsy) was
unavailable in 65 cases (18.8%), while 20.5% (n=39) of the
patients who had surgery did not have histology from their
mastectomy specimen. The most common histological vari-
ant was invasive ductal carcinoma of no special type (IDC)
from both the biopsy (84.3%, n=236 of 280) and mastec-
tomy specimens (82.8%, n=125 of 151). DCIS accounted
for only 2.9% (n=8) of biopsy specimens and 0.7% (n=1) of
the histology from mastectomy specimens. The distribution
of other histological variants is demonstrated in table 3 be-
low.

Receptor status

IHC receptor status from biopsy specimens were unavail-
able for 42.3% of patients, whereas, receptor status testing
was available in 51.4% of the patients that underwent
surgery. Only 29 patients had ER, PR, and HER2 status
data available from both their biopsy and surgical speci-
mens. In respect to the patients whose IHC results were
available, ER positive tumours accounted for 62.8% (n=125
of 199) from biopsy and 66.7% (n=74 of 111) from mastec-
tomy specimens. The results for Her2 receptors and Ki-67
index are demonstrated in table 3 above. (Distribution of
the receptor status among gender and age groups is avail-
able as a supplementary file).

Molecular status

The majority of the female patients had luminal type dis-
ease (Luminal A or B) with 65.2% from biopsy specimens
and 67.3% (n=76 of 113) from mastectomy specimens. As
shown in table 4 below, majority of the patients with lumi-
nal type disease were below 50 years of age. None of the
male patients had triple negative disease but 22.0% (n=42

of 191) of female THC from biopsy and 21.1% (n=23 of
109) from mastectomy were triple negative subtype.

Discussion

Our study demonstrated that breast cancer patients from
our centre are likely to be young (below 50 years of age)
and with luminal subtype invasive ductal carcinoma. Less
than a quarter of our patients had triple negative disease.
The characterization of receptor status and determination of
the molecular subtype of breast cancer is paramount in the
choice of therapy and determining prognosis.! An impor-
tant limitation of our study was the limited number of mas-
tectomy specimens submitted for IHC staining even in the
face of probable discrepancies between preoperative biopsy
IHC and IHC from surgical specimens. This was likely due
to low level of awareness on utility of receptor and molecu-
lar typing after surgery and/or financial constraints.

Several authors have previously argued that breast can-
cer, specifically Luminal A cancer, is expected to be com-
mon in postmenopausal women.! 718 For example, in Nige-
ria, ER positive tumours were shown to be more prevalent
in women older than 50 years.!® However, there are nu-
merous conflicting reports from our region that cite that
the majority of patients diagnosed with breast cancer are
young and likely to be below 50 years of age. This has pre-
viously been demonstrated by reports from Africa!-1320 In
our study, the median age was 49. In fact, the majority of
the patients with ER positive disease were below 50 years
of age. Sally et al argue that the observed prevalence in pre-
menopausal age group is likely due to a generally low me-
dian age in the African population.2! However, this finding
may implicate reproductive risk factors and suggest a bio-
logical basis of the early breast cancer in our population.2%
Lastly, only 1.5% of our patients were above 80 years. This
possibly suggests life expectancy and/or survival and might
not be an actual reflection of breast cancer incidence in this
age group from our region.

The most commonly treated histological variant of
breast cancer in our region is invasive ductal carcinoma
(IDC) of no special type.!-2122 This corroborates with our
findings and those of other authors from Kenya who re-
ported rates of 84 to 90% from their series.!3-23 Marianne
et al reported that 87% of their patients from Tanzania had
IDC which is comparable to 82.3% reported from Nige-
ria by Adebamowo and colleagues.!-!° In addition, only
2.9% of our patients had DCIS. This is likely due to the ab-
sence of a screening program in our region, but may also
be a reflection of the health-seeking behaviour of the tar-
get population. Similar findings have been reported from a
7 years retrospective review of an unscreened population
from South Africa, citing a rate of 1.1% for DCIS; this is
in contrast to settings with elaborate screening programs
where cancers are likely to be diagnosed at an earlier
stage.!8
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Table 3. Breast cancer histological type, hormone receptor status, molecular subtypes and Ki-67 index from
biopsy mastectomy specimens.

Mastectomy
Characteristic Specimen
n/N
DCIS 8/280 2.9 1/151 0.7
Invasive ductal carcinoma, NOS 236/280 84.3 125/151 82.8
Histological type Invasive lobular carcinoma 9/280 32 4/151 26
Others 27/280 9.6 21/151 13.9
Histology unavailable 65/345 18.8 39/190 20.5
Surgery not offered/not done 155/345 449
Positive 125/199 62.8 74/111 66.7
ERPT Negative 74/199 37.2 37/111 333
Not available 146/345 61.7 97/345 28.1
Surgery not offered/not done 137/345 39.7
Positive 110/197 55.8 65/108 60.2
Negative 87/197 442 41/108 38.0
PR status Equivocal = = 2/108 1.8
Not available 148/345 42.9 98/345 284
Surgery not offered/not done 139/345 40.3
Positive 60/198 30.3 31/109 284
Negative 130/198 65.7 71/109 65.1
HER2 status Equivocal 8/198 4.4 7/109 6.4
Not available 147/345 42.6 99/345 28.7
Surgery not offered/not done 137/345 39.7
Ki-67 proliferation index Available 33/198 16.7 15/109 13.8
Not available 165/198 83.3 94/109 86.2
Luminal 129/198 65.2 76/113 67.3
Molecular subtype HER2-enriched 29/198 14.6 14/113 12.4
Triple negative 42/198 21.2 23/113 204

Table 4. The distribution of molecular subtypes of breast cancers by age group and sex.

Biopsy Mastectomy specimen

Luminal A or Her-2 Triple Luminal A or Her-2 Triple

B Enriched Negative B Enriched Negative
Sex (n=198)
Female 120(94.5) 29(100.0) 42(100.0) 72(94.7) 14(100.0) 23(100.0)
Male 7(5.5) 0 0 4(5.3) 0 0
Age category (n=198)
st'm"’ >0 75(59.1) 21(72.4) 22(52.4) 41(53.9) 7(50.0) 12(52.2)
51-80yrs 49(38.6) 8(27.6) 20(47.6) 34(44.7) 7(50.0) 11(47.8)
Above 80 3(2.3) 0 0 1(1.4) 0 0
yrs

Previous reports have suggested that the majority of atic studies in this region, which have shown that most can-
breast cancers from Africa are hormone receptor nega- cers are indeed hormone receptor positive.!-13:19:24 In our

tive.!217:22.23 This has however been disputed by system-  study, the majority the patients had positive hormone re-
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ceptor disease. A recent systematic review on receptor-de-
fined subtypes of breast cancer in indigenous populations
in Africa established that the majority of breast cancers
are hormone receptor positive, specifically ER positive.25
While some authors clearly dispute existence of a real dif-
ference in hormone receptor status of Africans compared to
other populations, Sayed et al argue that any perceived dif-
ference is likely multifactorial.13:18:19 It is therefore postu-
lated that adjusting for differences in age and other techni-
cal factors in handling of IHC specimens could account for
any perceived differences in hormone receptor status be-
tween Africans and their matched cohorts from other geo-
graphies. 2

HER2 status is important in the choice of treatment,
especially adjuvant chemotherapy, and in prognostication.
Most breast cancers in Africa are however known not to ex-
press HER2 receptors.!2 Our study showed that only a third
of our patients expressed HER2. Likewise, the Ki-67 in-
dex is pivotal in prognostication and is also a component in
the assignment of molecular subtype (as shown from table
1).7:16.26 1y our study, majority of the patients did not have
Ki-67 index results. While this could be due to challenges
in tissue processing and inability to apply advanced IHC
techniques, it was probably due to cost restraints (as its test-
ing is costed separately) and/or low level of awareness on
the utility of Ki-67 index among members of the healthcare
team at our centre. This subsequently limited our ability to
differentiate luminal A from luminal B disease.

Several previous reports have argued that breast cancer
in our region is predominantly triple negative subtype.!$:
23 In contrast, we have found that the majority are in fact
the luminal subtype (luminal A and B), with triple negative
disease accounting for only 21.2% of diagnoses made from
biopsy and 20.4% from mastectomy specimens. Our find-
ings are in agreement with those of authors from Kenya,
Tanzania and South Africa.l'13:2427 | ikewise, most tu-
mours from a Nigerian series were of luminal subtype.!? As
previously stated, it is likely that the molecular subtypes of
breast cancer in Africa, e.g. triple negative breast cancer,
is similar to that in other regions. However, since differ-
ences could exist even within a population, genetic vari-
abilities and/or selection biases could account for the previ-
ous reports that found a higher prevalence of triple negative
disease, in East Africa for example.!3:17:23 Bird and col-
leagues recommend genetic racial detailing to investigate
for interracial heterogeneity in molecular subtypes of breast
cancer.24

This is the first study describing molecular and receptor
status of breast cancers in Nakuru. From our results, major-
ity of cancers in our centre are likely to be invasive ductal

carcinoma, expressing hormone receptor status and of lumi-
nal molecular subtype. Importantly, we recognize the like-
lihood of significant heterogeneity in receptor status and
molecular subtypes that could exist even within our own
population.!® We therefore agree with other authors that
availability of receptor testing and molecular subtype deter-
mination should be prioritized and that testing and interpre-
tation of these results should be standardized.!3-2> This will
allow the conduct of better quality studies enabling age-
matching, disease type (molecular subtype) matching and
probably even treatment matched so as realize the delivery
of biology-specific personalized care within our oncologi-
cal care systems.

Limitations

Our study had several limitations. First, the study design
was retrospective- therefore likely to suffer from several
potential biases, confounders and missing data. Designing
better and prospective future studies can possibly help
avoid/reduce these sources of bias. Secondly, we were un-
able to report on luminal A and luminal B disease subtypes
separately due to the prominently missing data on Ki-67 in-
dex. Sensitization of care givers on the importance and util-
ity of Ki-67 in the treatment of breast cancer should be pri-
oritized. Thirdly, our study was conducted from a single
centre and the THC testing was not standardized (in most
instances were done from different labs). This possibly im-
pacts on the reproducibility and generalizability of our find-
ings. Nevertheless, we opine that our findings on molecular
subtypes of breast cancers in our centre improves our cur-
rent understanding of molecular subtypes of breast cancers
in our region and will form the ground work for better de-
signed studies.

Conclusion

Breast cancer patients from Nakuru, Kenya, are likely to be
young and with luminal-subtype invasive ductal carcinoma.
In contrast to some previous reports, less than a quarter of
our patients have triple negative breast cancer. We recom-
mend prioritization, standardization and scaling of receptor
testing and molecular subtyping to optimize treatment pro-
tocols and personalized management strategies for breast
cancer patients.
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