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Abstract

Background: Breast cancer in African women differs from the Cau-
casian. Understanding the profile of Nigerian women with breast
cancer will help with preventive measures and treatment. This study
focused on the clinico-pathological characteristics, with risk factors
of breast cancer patients in Nigeria.

Methods: Newly diagnosed female patients with breast cancer were
assessed over 12 months. Patients were reviewed using a predesigned
proforma which focused on socio-demographic information, clinical
information, risk factors and tumor biology.

Results: A total of 251 women were identified; their mean age was
46 years. More than half (62.5%) are premenopausal at presentation,
37.8% with Eastern Cooperative Oncology Group (ECOG) score of
0 and right side (50.2%) as the most common primary site of disease.
Less than half of them (43.0%) are estrogen receptor (ER) positive,
27.9% are progesterone receptor (PR) positive, 43.8% and 47.4% are
hormone receptor positive and triple negative, respectively. Most pa-
tients presented at the latter stage of the disease, stage I1I (66.9%) and
stage IV (18.3%). Only 15.9% are well differentiated and almost all
(92.8%) had invasive ductal histological type. Obesity (66.2%) and
physical inactivity (41.9%) are the most common risk factors for the
disease. A significant relationship was found between immunohisto-
chemistry status and family history of breast cancer, tumor site, previ-
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ous breast surgery, previous lump and alcohol intake.

Conclusion: Findings from this study showed that Nigerian breast
cancer patients differ from their counterparts in the high human de-
velopment index (H-HDI) countries in terms of the patients and dis-
ease characteristics. In view of this, prevention and treatment options
should consider this uniqueness to ensure better outcome.

Keywords: Breast cancer; Subtypes; Tumor biology; Risk factors;
Correlation; Nigeria

Introduction

Cancer is a major public health concern globally [1]. Ac-
cording to GLOBACAN, cancer is the single most important
factor impacting life expectancy worldwide [2]. In women
worldwide, breast cancer is the most common malignancy
[3]. Every year, about 1 - 2 million new cases are diagnosed
worldwide and this represents 10-12% of the female popula-
tion [4]. In 2018 alone, there were 2.08 million new cases of
breast cancer worldwide, and over 600,000 deaths, and this
represents 11.6% new cases of cancer and 6.6% of all cancer-
related deaths [2].

One of the indicators that reflect the development of each
country, the status and their living conditions is the human
development index (HDI). The HDI is defined as the average
achievement of three factors, including life expectancy at birth,
gross national income per capita, and mean and expected years
of schooling. Low HDI level includes countries that are the
least developed and the very high HDI level includes the most
developed countries [5]. Although, low human development
index countries (L-HDI) like Nigeria have a lower incidence
of breast cancer when compared to high human development
index (H-HDI) countries like the United States of America
(USA), mortality rates are higher [6]. The incidence rate in the
L-HDI countries is rising likely because of westernization and
its lifestyle choices [7].

The high mortality rate is seen because of late stage pres-
entation, misdiagnosis, and poor health seeking behavior,
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among other factors, of the African population in general. The
screening rates is still low, ranging from 3.1% to 10.2%, for
reasons ranging from cost, quality assurance and fear of ra-
diation [8-11]. Studies have also shown that the genetic and
histopathologic subtypes in African women are likely to be
more aggressive than those seen in their Caucasian counter-
parts [12].

Worldwide, the treatment of breast cancer is now person-
alized, dependent on the patient, the stage and grade of disease,
histological type, immunohistochemistry, drug preference, sur-
gery and radiation impact and techniques for best outcomes.
When the pathology, immunohistochemistry and tumor biol-
ogy types are not factored into treatment modalities for these
patients, coupled with late stage at presentation, poverty and
lack of funding for treatment, there are worse outcomes for
patients and this accounts for the high incidence of morbidity
and mortality that is seen.

According to the Central Intelligence Agency fact book,
there is 70% prevalence rate of poverty in Nigeria [13]. There
is paucity of studies detailing biology or genetics of breast
cancer in Sub-Saharan Africa, likely because of the difficulty
involved in obtaining and processing tissue samples usually
because of financial constraint [14], and due to the lack of lab-
oratory facilities to carry out these investigations [15].

Currently, the management of Nigerian women with breast
cancer is dependent on protocols imported from developed
countries like the USA even though the patient population and
disease profile may differ. Understanding the profile of Nige-
rian women with breast cancer helps to create prevention and
treatment in a more personalized approach in management of
the disease in Nigeria.

This study, therefore, focuses on exploring those charac-
teristics in Nigerian patients, the differences seen when com-
pared to their counterparts in H-HDI countries and hopes that
these findings could impact prevention and management of
breast cancer patients in Nigeria.

Materials and Methods

Study design

This is a non-interventional, prospective study among partici-
pants recruited from the Radiotherapy Unit of Lagos Univer-
sity Teaching Hospital, Idi-Araba, Nigeria. Participants were
selected newly, histologically diagnosed with tumor staging
(according to American Joint Committee on Cancer 8th edi-
tion) breast cancer patients who attended the outpatient clinics
for treatment for the first time from July 2017 to July 2019.
Participants were all females aged 18 years or more. Patients
who were acutely ill (Eastern Cooperative Oncology Group
(ECOG) score > 2) were excluded from the study. A structured
interviewer-administered proforma was used to obtain re-
quired data from all study participants during the study period.
The proforma collected data on socio-demographic and dis-
ease characteristics. Neutropenia and febrile neutropenia was
graded using the Common Terminology Criteria for Adverse
Events (CTCAE) version 4.03. The CTCAE is a set of criteria
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for the standardized classification of adverse effects of drugs
used in cancer therapy.

Measures
Study proforma
1) Socio-demographic and socioeconomic information

Participants were administered questionnaires aimed at gather-
ing information about their age, marital status, level of educa-
tion, occupation, partner’s occupation and economic status.

Patient’s occupation was categorized under three domains:
unemployed (including student, housewife), minimally skilled
(artisan, civil servant, trader) and skilled/professional (doctor,
lawyer, accountant).

Patient’s marital status was defined into two categories:
married or unmarried (divorced, separated, single and wid-
owed).

2) Clinical information and risk factors

Participants were asked questions about their past medical his-
tory including: parity, first symptom, menopausal status and
duration of illness. Risk factors like alcohol use, smoking,
family history, use of contraceptive, breastfeeding and previ-
ous history of benign breast lesions were also elicited. Some
clinical data were obtained by reviewing the patient’s hospital
folder with a specific focus on cancer diagnosis, staging, sur-
gery and ECOG performance of participants.

Body mass index (BMI) of each patient was calculated us-
ing the height and weight recorded in their medical case files
at first presentation to the hospital. A BMI of 30 kg/m? or more
was defined as obesity and 25 kg/m? or more was considered
overweight.

Presence of comorbidities, including hypertension, diabe-
tes, human immunodeficiency virus and peptic ulcer disease
was recorded. Positive family history of breast cancer is de-
fined as breast cancer both in first and second degree of pa-
tient’s family. Physical inactivity is measured by inability to
move around, carry out day to day activities or at least 150
min of moderate intensity physical activity per week as rec-
ommended by the World Health Organization [16]. Early me-
narche is defined as first menstrual period in a female adoles-
cent before the age of 12 years [17], while late first pregnancy
is defined as above 35 years [18]. Previous lump is the pres-
ence of a benign lump that was removed before the onset of the
breast malignancy.

3) Pathology and immunohistochemistry

Participants’ hospital folders were reviewed for data on patho-
logic staging of disease, pathologic information including his-
tologic type, tumor grade and immunohistochemistry classifi-
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Table 1. Characteristics of Breast Cancer Patients

Characteristics Frequency (%)
Age (years)
Mean = SD 46.1 £10.9
Range 18-76
Marital status
Living with a partner 196 (78.1)
Not living with a partner 55(21..9)
Occupation
Unemployed 45 (17.9)
Minimally skilled 93 (37.1)
Skilled and professional 113 (45.0)
Education level
None 14 (5.6)
Primary 14 (5.6)
Secondary 123 (49.0)
Tertiary 100 (39.8)

SD: standard deviation.

cation of disease. Human epidermal growth factor receptor 2
(HER-2) is defined by immunohistochemistry only.

Data analysis

Data analysis was done using Statistical Package for Social
Sciences software for Windows (version 21; SPSS, Chicago,
IL). Univariate analyses were presented in the forms of tables
as descriptive frequency distribution of the socio-demographic
and immunohistochemistry of the patients. Correlation and
association analyses were conducted using Chi-squared and
analysis of variance (ANOVA), with a precision index of <
0.05.

Ethical considerations

Ethical approval was sought from the ethics committee of the
Lagos University Teaching Hospital, and the study was con-
ducted according to the principles of the Declaration of Helsin-
ki. Informed consent was sought from every participant before
undertaking to participate in the study.

Results

A total of 251 patients were seen as outpatients with histo-
logically diagnosed breast cancer. The mean age of the patients
studied was 46 years with a range of 18 - 76 years (Table 1).
Majority (78.1%) live with a partner, 17.9% were unemployed
and 39.8% attained tertiary level of education.

Table 2 summarizes the immunohistochemical status of
the patients. Estrogen receptor (ER) and progesterone recep-
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Table 2. Immunohistochemistry Distribution Among Breast
Cancer Patients
Receptor status Frequency (%)
Estrogen receptor status
Negative 143 (57.0)
Positive 108 (43.0)
Progesterone receptor status
Negative 181 (72.1)
Positive 70 (27.9)
HER-2 receptor status
Equivocal 6(2.4)
Negative 199 (79.3)
Positive 46 (18.3)
Hormonal receptor status
Negative 141 (56.2)
Positive 110 (43.8)
Triple negativity 119 (47.4)

HER-2: human epidermal growth factor receptor 2.

tor (PR) positivity were 108 cases (73.0%) and 70 (27.9%),
respectively. About one in every five (18.3%) had HER-2 posi-
tivity. Almost half (47.4%) have triple negative subtype.

The majority of participants sampled suffered from right
breast cancer (50.2%) (Table 3). The mean age at diagnosis
and body mass index (BMI) at first presentation to the clinic
were 45.6 years and 28.4 kg/m?. A total of 157 (62.5%) were
premenopausal. A total of 75 (29.9%) had pre-existing co-
morbidities, while 41.8% have had breast surgery before and
more than half (62.2%) presented with ECOG performance
score > 1. The most common primary site of tumor was the
right.

The most frequent histological type was invasive ductal
with 233 cases (92.8%) (Table 4). Of these cancers, 40 (15.9%)
were grade 1, 132 (52.6%) were grade 2 and 79 (31.5%) were
grade 3. Stages I, II, IIT and IV were 0.8%, 13.9%, 66.9% and
18.3%, respectively with 17.5% having confirmed cases of or-
gan metastasis and two cases (0.8%) did not have documented
investigation of organ metastasis in their medical case files.

The most common risk factors identified with the partici-
pants were overweight/obesity (67.3%) and physical inactivity
(58.2%). About 11.6% of patients studied had a family history
of breast or any other type of cancer (Table 5).

A significant relationship was found between the HER-
2 status and history of breast surgery (P=0.016), tumor site
(P=0.010) (Table 3), family history of breast cancer (P=0.004)
and previous lump (P=0.002) (Table 5). There was also a sig-
nificant relationship between HR status and alcohol intake (P
< 0.001) and family history of breast cancer (P=0.009) (Ta-
ble 5). The only significant relationship seen in triple negative
subtype was with family history of breast cancer (P=0.001)
(Table 5). Immunohistochemistry status correlations with the
age of the patients, age at diagnosis, menopausal status and the
histologic type were not statistically significant.
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Table 5. Distribution of Risk Factors by Tumor Subtype

170

HER-2 status

Hormonal status

Triple negative

P-value

=119

P-value n

6)

Equivocal

(n

46)

Negative
3(1.5)

199) (n

Positive
0(0.0)

(n

P-value

141)

2(1.4)

Negative

(n

Positive
=110)

(n

Frequency

(%)

Characteristics

0.605

2(1.7)

1.000
0.785

0 (0.0)
0(0.9)

1.000

1(0.9)

3(1.2)

Smoking

0.477

15 (12.6)
15 (12.6)
22 (18.5)
0 (0.0)

30 (15.1)
29 (14.6)
27 (13.6)
0 (0.0)

6 (13.0)
5(10.9)
2(4.3)

<0.001%*
0.718

18 (12.8)
19 (13.5)
23 (16.3)
0 (0.0)

18 (16.4)

36 (14.3)
36 (14.3)
29 (11.6)
1(0.4)

Alcohol intake

0.456

0.274
0.004*

2(33.3)
0 (0.0)
0 (0.0)

17 (15.5)
6 (5.5)
1(0.9)

Oral contraceptive use

0.001
1.000
0.841
0.789
0.589

12 (10.1)
22 (18.5)

49 (41.2)
6 (5.0)

0.207
0.489
0.002*
0.936

4 (66.7)
3 (50.0)
1(16.7)
0 (0.0)

83 (41.7)
19 (9.5)
39 (19.6)
12 (6.0)

12.2)
18 (39.1)
2(4.3)
10 (21.7)
2(4.3)

0.009*
0.438
0.442
0.835
0.325
0.632

56 (39.7)
13 (9.2)
25 (17.7)
7(5.0)

11 (10.0)
25(22.7)

49 (44.5)
7(6.4)

146 (58.2)
24 (9.6)
50 (19.9)
14 (5.6)
72 (28.7)

Previous benign/malignant breast lump

Family history
Radiation exposure
Physical inactivity
Did not breastfeed

Articles © The authors

0.725

1.000
0.505
0.763

Early menarche

0.248

30 (25.2)
80 (67.2)
29 (24.4)

1(16.7)
3 (50.0)
1(1.6)

55 (27.6)

16 (34.8)
33 (71.7)

0.070

34 (24.1)
97 (68.8)
32(22.7)

38 (34.5)
72 (65.5)
29 (26.4)

Late first pregnancy

0.672

133 (66.8)
48 (24.1)

169 (67.3) 0.743

61 (24.3)

Overweight/obesity

0.981

0.872

12 (26.1)

0.501

Nulliparity

HER-2: human epidermal growth factor receptor 2. *P < 0.05.

Discussion

African-Americans (8%) in USA have more metastatic breast
cancer when compared to other races (5-6%) and the same said
for high-grade disease, larger tumor size and hormone receptor
negativity in the blacks [19]. These are significantly increased
among the blacks living in Africa [2, 6, 11].

This study clearly itemizes the socio-demographic, clini-
cal, histological and immunohistochemistry characteristics of
the Nigerian breast cancer patients in a hospital-based study.
In this study, the mean age was 46 years with majority of
women aged between 41 and 50 years, similar to the find-
ings in previous studies in Nigeria but in contrast to western
countries where most of the breast cancer patients are post-
menopausal [5, 20]. Some studies have postulated a decrease
in levels of circulating estrogen levels as responsible for the
decreasing age of breast cancer patients worldwide [21, 22].
This finding emphasizes on the need for preventive, health
education and screening programs not only targeted at the el-
derly because of the assumption that they are the prime age
group at risk, while this might be true for western countries,
and the pattern of disease presentation in Nigerian patients
clearly highlights the need to begin screening for the disease
before 40 years.

The previous studies conducted in Africa and Nigeria are
largely hospital-based studies, and with small sample sizes
making it difficult to predict associations between patients and
risk factors. The finding of obesity and physical inactivity as
the largest risk factors for breast cancer is new in the premeno-
pausal group, although this was always true for many western
countries mostly for postmenopausal women [23]. This finding
is new in L-HDI countries like Nigeria and the predominance
of the triple negative subset may account for this finding com-
pared to the hormone receptor positive subset predominance in
the western countries. In a similar study carried out in Nigerian
women in 2008, early menarche and not breast feeding were
the risk factors associated with increased risk of development
of breast cancer. In this study, early menarche was only seen in
5.6% of breast cancer patients [24].

Family history is not a common risk factor in our patients
as compared to their counterparts in H-HDI countries [25,
26]. The same is true for early menarche and nulliparity. Not
surprisingly, the profile of risk in Nigerian cancer patients has
evolved to mirror their Caucasian counterparts in the areas of
obesity and physical inactivity [27, 28]. This finding helps to
focus healthcare professionals during screening exercises not
to rule out likely patients because of the absence of traditional
risk factors like family history, early menarche or nulliparity.

In this study, like many other studies conducted in Sub-
Saharan Africa, patients are seen in locally advanced and ad-
vanced stages of their diseases [29, 30]. This finding is not true
for women in developed countries as patients tend to present at
earlier stages [31]. Majority of the respondents were of moder-
ate economic status, which suggests that funds may not be the
reason for late stage presentation as seen in previous studies
[32, 33]. Finding the reason why these patients presented late
despite the fairly stable economic status is beyond the scope
of this study and is open for further review. Perhaps the reason
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may be associated to the painless nature of their first symptom
which may have affected their health seeking behavior.

In recent times, targeted therapies based on grade, histol-
ogy and immunohistochemistry have resulted in better out-
comes for patients [34, 35]. Globally, the invasive ductal car-
cinoma is the commonest histologic subtype of breast cancer
[36]. This is true for breast cancer patients in this study repre-
senting 91% of the breast cancer patients seen.

Triple negative was the commonest subtype seen in these
patients and differed from the less aggressive subtypes seen in
Caucasian women [6, 25]. This subtype is associated with high
rates of tumor invasion and metastases and is associated with
a poorer prognosis [37]. This may explain the high mortality
rates seen in the Nigerian breast cancer patients despite the
comparatively lower incidence rates.

Conclusion

Nigerian breast cancer patient are likely to be premeno-
pausal, obese or overweight, with no family history, of higher
tumor grade, triple negative subtype, late stage and hormone
receptor negative. These findings explain the high mortality
rates seen in the Nigerian breast cancer patients, and can be
modified or useful in targeted treatment to ensure a better out-
come (Supplementary Material 1, www.wjon.org).

Supplementary Material

Suppl 1. Data of All Study Participants During the Study Pe-
riod.
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