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Abstract 

Background:  Molecular classification of breast cancer is an important factor for prognostic and clinical outcomes. 
There are no data regarding molecular breast cancer subtypes among Togolese women. The objective of this study 
was to evaluate the expression of ER, PR, HER2, and molecular subtypes of breast cancer receptors in Togolese 
patients and to establish the correlation between clinical and histological data and molecular types.

Methods:  Clinicopathologic data of patients were collected from clinical records. Immunohistochemistry biomarkers 
(ER, PR, and HER2) were assessed in patients who have been diagnosed with invasive breast cancer from March 2016 
to March 2020 in the department of oncology. The analysis of variance and the Chi-square Test was used to analyze 
the data.

Results:  A total of 117 cases were collected. The mean age of patients was 52.05 ± 12.38 with an age range of 30 to 
85 years. Half of the patients were over 50 years old and the majority (70.9%) was postmenopausal. More than half 
of patients (52.1%) presented with T3-T4tumors.The most common histologic subtype of breast cancer was invasive 
ductal carcinoma of no special type (95.7%). Tumors grade 2 were predominant (51.3%) followed by grade 3 (42.7%). 
Advanced carcinomas were found in 69 patients (59%). The percentage of ER+, PR+, and HER2 positive tumors 
was 54.7%, 41%, and 15.4% respectively. The predominant molecular subtype was Triple negative (37.6%), followed 
by Luminal A (30.8.7%), Luminal B subtype (23.9%), and HER2 enriched (7.7%). There was a significant association 
between stage and breast cancer subtypes (p 0.025), histologic grade, and subtype (p < 0.0001) but no correlation 
was found with age, menopausal status, and tumor size.

Conclusion:  Breast carcinoma in our patients are high grade tumors and are diagnosed at an advanced stage. Triple 
negative and Luminal A are the two predominant breast cancer subtypes in Togolese women. Consequently, Recep‑
tor testing availability should be a priority to offer the best breast cancer treatment.
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Background
Breast cancer is the most common malignancy in women 
and the leading cause of cancer mortality worldwide [1]. 
Breast cancer is a heterogeneous disease displaying clini-
cal, pathological, and molecular varieties with various 
prognostic and therapeutic implications [2, 3].

Perou and colleagues [2] clustered breast cancer based 
on DNA microarray signature into Luminal A, Luminal 
B, HER2 enriched, Basal-like, and normal-like. Following 
this investigation, many studies classified Breast cancer 
molecular subtype using Immunohistochemistry (IHC) 
surrogate markers in a similar way to DNA microarray 
clustering [4–6]. With IHC, Breast cancer is classified 
into four groups based on the IHC profile of Estrogen 
Receptor (ER), Progesterone Receptor (PR) and Human 
Epidermal growth factor Receptor2 (HER2) expression, 
positive ( +) and/or negative (−) [5, 7, 8].
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Breast cancer receptor status has major implications for 
breast cancer prevention strategies and patient manage-
ment in clinical settings but the rate of these receptors in 
breast cancer varies from region to region.

In Togo, Breast cancer is the first cancer in women and 
is currently a major public health problem [9, 10]. How-
ever, there is no published data on molecular breast cancer 
subtypes in Togolese women. This study aimed to evaluate 
the expression of ER, PR, HER2, and receptor molecular 
subtypes of breast cancer in Togolese and to analyze the 
correlation between clinical and histologic markers and 
molecular subtypes.

Patients and methods
Patients
This is a retrospective and descriptive study of patients 
with a confirmed diagnosis of breast cancer in the oncology 
department of the Sylvanus Olympio Teaching Hospital of 
Lomé, from March 2016 to March 2020 (4 years). Togo is a 
small country of 56,600Km2, with an estimated population 
of 7,200,000, located between Ghana in the west and Benin 
in the east.

Data were extracted from patient records. Breast cancer 
has been classified according to the World Health Organi-
zation 2012 (WHO 2012). Histological classification was 
performed using the Nottingham classification system and 
staging according to the 8th edition of the AJCC classifica-
tion of 2017.

Immunohistochemistry tests
The study material consisted of biopsies and operating 
pieces fixed in 10% buffered formalin and came from vari-
ous health structures in the country.

Immunostaining was done for Estrogen Receptor (ER) 
Progesterone Receptor (PR), Human Epidermal growth 
factor Receptor2 (HER2) and Ki-67 count using a Ventana 
Benchmark immunostainer using the manufacturers sup-
plied antibodies. ER and PR positive nuclei greater than 
1% were considered hormone receptor positive. HER2 was 
scored based on a 0 to 3 scale according to the criteria set 
by ASCO (American Society of Clinical Oncology) [11]. 
In the final analysis, a score of 3+ was considered overex-
pressed or positive and a score ≤ 2 as negative. Fluores-
cence in situ hybridization for HER2 amplification was not 
performed.

Breast cancer subtypes were defined according to the 
IHC expression of ER/PR/HER2 and Ki-67 count as follow:

Luminal A
(

ER+ /PR+, HER2−, Ki− 67 ≤ 14% or grade 1 or 2 tumor grading
)

,

Luminal B
(

ER+ /PR+, HER2+ or ER+ /PR+, HER2−, Ki− 67 > 14% or grade3
)

,

Statistic
Statistical analysis and data processing was performed with 
the software SPSS version 20.

Chi-square tests and the analysis of variance (ANOVA) 
were used to determine the correlations. P-value < 0.05 was 
considered statistically significant. The data were reported 
as frequencies for menopausal status, histological type, 
tumors grade, ER/PR status, and HER2 expression and as 
means for patient’s age at presentation.

Results
Epidemiological and clinical data
From Mars 2016 to Mars 2020, 312 new breast cancer 
patients were registered in the department of oncology. 
Immunohistochemistry studies were performed on 117 
patients who were included in this study.

The mean age of patients was 52.05 ± 12.38 with an 
age range of 30 to 85  years; 8 patients (6.8%) were less 
than 35 years old and 64 patients (54.7%) were more than 
50 years old.

Eighty-three patients (70.9%) were postmenopausal at 
presentation. The tumor involved the right breast in sixty 
patients (51.3%) and the left in 55 patients (47%), two 
patients (1.7%) had bilateral breast cancer. More than half 
of the patients had tumor size greater than 5 cm (T3 and 
T4 tumors 52.1%).

Pathological data
The predominant histologic subtype of breast cancer was 
invasive ductal carcinoma of no special type (NST) (95.7%). 
Invasive lobular carcinoma accounts for less than 3%.

According to the Nottingham grade classification, tumors 
were classified as grade 1 in 7 patients (6%), as grade 2 in 60 
patients (51.3%), and as grade 3 in 50 patients (42.7%). The 
histological status of lymph nodes was determined for 78 
patients (66.7%) among which 49 patients (41.9%) had posi-
tive lymph nodes.

Advanced carcinomas were found in 69 patients (59%) as 
the tumor clinical stage on the first diagnosis showed that 
42 patients (35.9%) are at stage III and 27 patients (23.1%) 
are at stage IV. Patients characteristics are summarized in 
Table 1.

HER2 enriched (ER−, PR−, HER2+),

Triple negative (ER−, PR−, HER2−).



Page 3 of 7Adani‑Ifè et al. BMC Women’s Health          (2020) 20:261 	

For immunohistochemistry, 36.8% of receptor testing 
was conducted on biopsy material and the remainder on 
mastectomy tissue.

Overall, the immunohistochemical study showed 
that invasive breast cancer cases were ER positive in 64 
patients (54.7%), PR positive in 48 patients (41%), and 
HER2 positive in 18 patients (15.4%). Forty-eight patients 
(41%) were positive for both estrogen and progesterone 
receptors expressions. Half of the HER2 positive cases 
(50%) were ER+ and PR+ .

Therefore 36 tumors (30.8%) were classified as Lumi-
nal A, 28 (23.9%) as Luminal B, 9 (7.7%) as HER2 overex-
pressing, and 44 (37.6%) as Triple Negative Breast Cancer 
(TNBC). (Table 2).

Relationship between molecular subtype 
and clinicopathologic factors
The Mean age at diagnosis was the youngest for HER2 
enriched tumors (46.3  years). Twenty patients (45.4%) 
with TNBC were below fifty years old whereas more 
than half of patients in the Luminal A group were over 
50 years old. Age at diagnosis distribution by subtype is 
shown in Table 3. Most patients with Luminal A (80.5%) 
were postmenopausal.

The majority of TNBC were grade 3 and had larger 
tumor sizes while patients with Luminal A had well to 
moderately differentiated tumors and smaller tumor 
sizes. HER2 subtype had the highest percentage of T4 
tumors (100%).

The Luminal A breast cancer patients were more 
diagnosed at an early stage compared to those of triple 
negative and HER2 subtypes which presented a high pro-
portion of advanced tumors.

There was a significant association between stage and 
breast cancer subtypes (p 0.025), histologic grade, and 
subtypes (p < 0.0001) but no correlation was found with 
age, menopausal status, and tumor size (Table3).

Discussion
The effective management of patients with breast cancer 
needs knowledge of the hormone receptor status and the 
HER2 overexpression.

This study is the first conducted in Togo, which deter-
mines the molecular groups of breast cancer based on 
the IHC expression of ER, PR, and HER2.

Table 1  Clinicopathologic characteristics of patients

IDC NOS invasive ductal carcinoma of no special type

Variables Numbers of patients (%)

Age

Mean age ± SD 52.05 ± 12.38

 ≤ 35 years 8 (6.8)

 ≥ 50 years 64 (54.7)

Menopausal status

Premenopausal 34 (29.1)

Postmenopausal 83 (70.9)

Histologic type

IDC NOS 112 (95.7)

Lobular 3 (2.6)

Medullary 1(0.9)

Mucinuous 1(0.9)

Nottingham grade

1 7 (6)

2 60 (51.3)

3 50 (42.7)

Tumor size

T1 10 (8.5)

T2 46 (39.3)

T3 26 (22.2)

T4 35 (29.9)

Lymph nodes status

N0 29 (24.8)

N1 27 (23.1)

N2 10 (8.5)

N3 12 (10.3)

Nx (undetermined) 39 (33.3)

Stage

I 3 (2.5)

II 45 (38.5)

III 42 (35.9)

IV 27 (23.1)

Table 2  Expression of  ER, PR and  HER2 in  cases 
and distribution of breast cancer molecular subtypes

Variables Number 
of patients 
(%)

Estrogen receptor status

Positive 64 (54.7)

Negative 53 (45.3)

Progesterone receptor status

Positive 48 (41)

Negative 69 (59)

HER2 Status

Positive 18 (15.4)

Negative 99 (84.6)

Molecular subtype

Luminal A 36 (30.8)

Luminal B 28 (23.9)

Triple Negative 44 (37.6)

HER2 enriched 9 (7.7)
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In this retrospective study, IHC was performed in 
only the third (37.5%) of breast cancers diagnosed from 
2016 to 2020 because of the unavailability and the high 
cost of receptor testing. As in our country, access to 
IHC remains limited in most countries of Sub-Saharan 
Africa [12–15].

The mean age at diagnosis was 52.05 ± 12.38  years 
with an age range between 30 and 85 years, with half of 
the patients having more than 50 years old.

This age at presentation in our current study is in 
agreement with a previous Togolese study where the 
mean age at diagnosis of cancer was 50 years [10]. This 
is also similar to the mean age reported in Ghanaian 
patients at Korle bu Hospital [16] and in Indian women 
[17] but different from the relatively younger age of 
women with breast cancer reported in several studies 
in others countries in Africa [12, 18–22].

In this study, the majority of patients (70.9%) were 
postmenopausal at presentation, this is contrary to 
findings from other African studies where the majority 
of women were premenopausal [14, 22–26].

As observed in most breast cancer studies worldwide, 
invasive ductal carcinoma was the most dominant his-
tological type of tumor in Togolese patients.

Our study revealed that less than 10% of women with 
breast cancer have well-differentiated tumors, 42% had 
positive lymph nodes and the majority had T3 or T4 
tumors stage. These unfavorable clinicopathological 
characteristics such as high grade, large tumors size, 
axillary lymph node involvement, and advanced stage 
are the same as those reported in several studies [14, 
15, 17, 21, 26, 27]. The advanced stage of diagnosis in 
our patients could be explained by the delay of consul-
tation, the absence of a national breast cancer screen-
ing program in the population, the poor health care 
facilities, and the use of traditional medicine.

A recent systematic review and meta-analysis by 
Eng [28] reported most breast cancer cases in Africa 
as being Hormone Receptor positive. Nevertheless, 
the positivity of hormonal receptors in breast cancer 
remains varied and heterogeneous in countries.

Table 3  Correlation of clinicopathologic parameters with breast cancer subtypes

Variables Luminal A
N = 36
n (%)

Luminal B
N = 28
n (%)

Triple negative
N = 44
n (%)

HER enriched
N = 9
n (%)

P value

Mean age (years) 54.14 ± 12.7 51.07 ± 13.19 52.16 ± 12.44 46.33 ± 6.30 0.377

Age group (years)

 < 40 1 (2.8) 5 (17.9) 8 (18.1) 1 (11.1) 0.172

[40–50] 14 (38.9) 6 (21.4) 12 (27.3) 6 (66.7)

[50–60] 12 (33.3) 10 (35.7) 12 (27.3) 2 (22.2)

 ≥ 60 9 (25) 7 (25) 12 (27.3) 0

Menopausal status

Premenopausal 7 (19.4) 10 (35.7) 13 (29.5) 5 (44.4) 0.163

Postmenopausal 29 (80.6) 18 (64.3) 31 (70.5) 4 (55.6)

Stage

I 3 (8.3) 0 0 0 0.025

II 15 (41.7) 12 (42.9) 18 (40.9) 0

III 15 (41.7) 7 (25) 15 (34.1) 5 (55.6)

IV 3 (8.3) 9 (32.1) 11 (25) 4 (44.4)

Grade

1 4 (11.1) 0 3 (6.8) 0  < 0.0001

2 29 (80.6) 7 (25) 17 (38.6) 7 (77.8)

3 3 (8.3) 21 (75) 24 (54.6) 2 (22.2)

Tumor size

T1 6 (16.7) 1 (3.6) 3 (6.8) 0 0.078

T2 16 (44.4) 13 (46.4) 17 (38.7) 0

T3 9 (25) 7 (25) 10 (22.7) 0

T4 5 (13.9) 7 (25) 14 (31.8) 9 (100)
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In the present study, positive ER immunostaining was 
found in 54.7% of cases. Our result is similar to that 
reported by Effi in Ivory Coast [23]. However, our find-
ing is lower than those reported in western countries [5] 
and Asia [29, 30]. The proportion of patients expressing 
ER (54.7%) is superior to those of PR positive (41%). The 
same observation was reported by different authors [12, 
23, 29, 31].

Our findings in the current study, have implications for 
the management of breast cancer in Togo.

Indeed, in the past, patients with breast cancer were 
treated blindly with tamoxifen. However, forty-five per-
cent (45%) of our patients are ER/PR negative and may 
not be suitable for hormonal therapy. Also, the high fre-
quency of postmenopausal women in this study points 
out that hormonal therapy should be given according to 
the menopausal status for adequate care.

HER2 overexpression was seen in 15.4% of patients. 
This result is in agreement with the literature data which 
reported 15–20% of HER2 positive in invasive breast can-
cer [32]. Our result is similar to the finding reported in 
Tanzania [15] and Ivory Coast [23] but is different from 
the rate found in Ghanaian women [16, 24].

Even if our result was included in the interval rate of 
HER2, it could have been underestimated as FISH was 
not performed to ascertain the true HER2 status of 
tumors with an equivocal IHC score of 2+.

In our study, the distribution of molecular subtypes 
found a predominance of Triple Negative Breast Cancer 
(37.6%) followed by Luminal A subtype (30.8%), luminal 
B (23.9%), and HER2 enriched (7.7%).

This distribution is different from those reported in 
north African countries [33–35] were Luminal A was the 
most common subtype.

In our patients, the proportion of TNBC was 37.6%. 
Our result is lower compared with that noted for Nige-
rian (47.6%) [36] and Senegalese women (46.7%) [22] 
but much higher as compared with those reported from 
Ivory Coast (32.1%) [23], Angola (31.4%) [20], and Ethio-
pia (23%) [25]. However, our results may be influenced by 
technical issues, particularly the duration and the quality 
of fixation.

Many studies have reported that TNBC is the dominant 
phenotype in native African women [37–40] and African 
Americans [5, 41, 42] compared with white women. The 
TNBC is considered more common in younger women 
and is associated with aggressive clinicopathologic 
characteristics [27, 38]. Our findings corroborate these 
reports.

Luminal A subtype which is a less aggressive type of 
breast cancer was found in 30.8% of our patients. This 
rate was lesser than that reported in Saudi Arabia [29], 
India [17], and Western countries [5]. As expected, the 

Luminal A subtype was associated with favorable clinic 
and biological characteristics.

Twenty-eight tumors (23.9%) were classified as Lumi-
nal B subtype among which the third were Luminal B 
HER2 positive.

Our result is lower compared with the finding reported 
by Hadgu in Ethiopian women where Luminal B was 
the second most prevalent subtype (26%) [25] but much 
higher as compared with those reported from Senegal 
(4.6%) [22] and Angola (7.9%) [20].

HER2 enriched tumors are known to be associated 
with particular poor breast cancer outcomes but the 
use of HER 2 targeted therapy improves survival among 
breast cancer patients whose tumors overexpress HER2.

HER2 enriched subtype was found in 7.7% of our 
patients. A similar rate has been reported by Effi in Ivo-
rian women [23]. In comparison with the other subtypes, 
HER2 enriched tumors were observed to be associated 
with larger tumor size.

The breast cancer subtypes were correlated with the 
stage (p = 0.025) and the histological grade (p < 0.0001). 
A significant association between histological grade with 
breast cancer has also been reported in Moroccan [19], in 
Sudanese and Eritrean women [43].

In several studies, some authors reported a significant 
association between molecular subtype and age [25, 33], 
tumor size [43], and menopausal status [33] but in this 
current study, we did not find any correlation between 
molecular subtype and age, tumor size or menopausal 
status.

This study demonstrated interesting observations 
about breast cancer in Togo. However, some limitations 
should be mentioned such as the unavailability of the cel-
lular marker Ki 67 for all patients, the lack of evaluation 
for HER2 equivocal results using Fluorescence in  situ, 
and the absence of cytokeratin5/6 to identify the different 
subset of triple negative cancer.

Conclusion
For the first time, we report the distribution of molecular 
breast cancer subtypes and their associations with some 
clinicopathological characteristics in Togolese women. 
Breast carcinoma in our patients are high grade tumors 
and are diagnosed at an advanced stage. Hormone recep-
tors were positive in more than half of the patients. The 
two predominant molecular subtypes are Triple negative 
and Luminal A. The histological grade and tumor stage 
are significantly associated with tumor subtypes. This 
study emphasizes the need for introducing the receptor 
testing in our routine clinical practice to offer the best 
breast cancer treatment.



Page 6 of 7Adani‑Ifè et al. BMC Women’s Health          (2020) 20:261 

Abbreviations
ER: Estrogen receptor; PR: Progesterone receptor; HER2: Human epidermal 
growth factor receptor2; IHC: Immunohistochemistry; ANOVA: The analysis of 
variance; IDC NOS: Invasive ductal carcinoma of no special type; TNBC: Triple 
negative breast cancer.

Acknowledgements
Not applicable.

Authors’ contributions
A.A conceived the study, performed the data collection, data analysis, and 
interpretation, drafted and revised the manuscript. K.A and K.D performed 
the histopathological and immunohistochemical analysis. T.D performed 
the histopathological and immunohistochemical analysis and reviewed the 
manuscript. All authors have read and approved the final manuscript.

Funding
This study received no specific grant from any funding agency in the public, 
commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Ethics approval and consent to participate
This study was approved by the Bioethics Committee for Health Research 
from the Togo Ministry of Health ("Comité de Bioéthique pour la Recherche en 
Santé (CBRS)"), Ref N0: 0101/2016/MS/CAB/DGS/DPLET/CBRS).

Consent for publication
Not applicable.

Competing interest
The authors declare that they have no competing interests.

Author details
1 Department of Oncology, Sylvanus Olympio University Teaching Hospital, 
BP 57, Lomé, Togo. 2 Department of Pathology, University Teaching Hospital 
of Lomé, BP 57, Lomé, Togo. 

Received: 22 July 2020   Accepted: 17 November 2020

References
	1.	 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre L, Ahmedin Jemal A. 

Global cancer statistics 2018: GLOBOCAN estimates of incidence and 
mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 
2018;2018:1–31.

	2.	 Perou CM, Sorlie T, Eisen MB, van de Rijn M, Jeffrey SS, Rees 
CA, et al. Molecular portraits of human breast tumors. Nature. 
2000;406(6797):747–52.

	3.	 Sørlie T, Perou CM, Tibshirani R, et al. Gene expression patterns of breast 
carcinomas distinguish tumor subclasses with clinical implications. Proc 
Natl Acad Sci USA. 2001;98:10869–74.

	4.	 Bhargava R, Striebel J, Beriwal S, Flickinger JC, Onisko A, et al. Prevalence, 
morphologic features, and proliferation indices of breast carcinoma 
molecular classes using immunohistochemical surrogate markers. Int J 
clin Exp Pathol. 2009;2(5):444–55.

	5.	 Carey LA, Perou CM, Livasy CA, Dressler LG, Cowan D, Conway K, et al. 
Race, breast cancer subtypes, and survival in the Carolina Breast Cancer 
Study. JAMA. 2006;295(21):2492–502.

	6.	 Hu Z, Fan C, Oh DS, Marron JS, He X, Qaqish BF, et al. The molecular por‑
traits of breast tumors are conserved across microarray platforms. BMC 
Genomics. 2006;7:96.

	7.	 Parise CA, Bauer KR, Brown MM, Caggiano V. Breast cancer subtypes 
as defined by the estrogen receptor (ER), progesterone receptor (PR), 
and the human epidermal growth factor receptor 2 (HER2) among 

women with invasive breast cancer in California, 1999–2004. Breast J. 
2009;15(6):593–602.

	8.	 Bauer K, Parise C, Caggiano V. Use of ER/PR/HER2 subtypes in conjunction 
with the 2007 St Gallen consensus statement for early breast cancer. BMC 
Cancer. 2010;10:228.

	9.	 Amégbor K, Darré T, Ayéna KD, et al. Cancers in Togo from 1984 to 2008: 
epidemiological and pathological aspects of 5251 cases. J Cancer Epide‑
miol. 2011; 7, Article ID 319872. https​://doi.org/10.1155/2011/31987​2.

	10.	 Darré T, Kpatcha TM, Bagny A, Maneh N, Faré Gnandi-Piou F, Epide‑
miology D, of Cancers in Togo from, , et al. Descriptive epidemiol‑
ogy of cancers in Togo from 2009 to 2016. Asian Pac J Cancer Prev. 
2009;18(12):3407–11.

	11.	 Wolff AC, Hammond ME, Allison KH, Harvey BE, et al. HER2 testing in 
breast cancer: American Society of Clinical Oncology/College of Ameri‑
can Pathologists Clinical Practice Guideline Focused Update Summary. J 
Oncol Pract. 2018;14(7):437–41.

	12.	 Traoré B, Koulibaly M, Diallo A, Bah M. Molecular profile of breast cancers 
in Guinean oncological settings. Pan Afr Med J. 2019;33:22. https​://doi.
org/10.11604​/pamj.2019.33.22.18189​.

	13.	 Nwafor CC, Keshinro SO. Pattern of hormone receptors and human 
epidermal growth factor receptor 2 status in sub-Saharan breast cancer 
cases: Private practice experience. Niger J Clin Pract. 2015;18:553–8.

	14.	 Elgaili EM, Abuidris DO, Rahman M, Michalek AM, Mohammed SI. Breast 
cancer burden in central Sudan. Int J Women’s Health. 2010;2:77–82.

	15.	 Mwakigonja AR, Lushina NE, Mwanga A. Characterization of hormonal 
receptors and human epidermal growth factor receptor-2 in tissues 
of women with breast cancer at Muhimbili National Hospital, Dar es 
salaam. Infect Agents Cancer. 2017;12:60. https​://doi.org/10.1186/s1302​
7-017-0170-5.

	16.	 Seshie B, Adu-Aryee NA, Dedey F, et al. A retrospective analysis of breast 
cancer subtype based on ER/PR and HER2 status in Ghanaian patients at 
the Korle Bu Teaching Hospital. Ghana BMC Clin Pathol. 2015;15:14.

	17.	 Pandit P, Patil R, Palwe V, Gandhe S, Patil R, Nagarkar R. Prevalence of 
molecular subtypes of breast cancer: a single institutional experience of 
2062 patients. Eur J Breast Health. 2020;16(1):39–43.

	18.	 Ayadi L, Khabir A, Amouri H, Karray S, Dammak A, et al. Correlation of 
HER2 overexpression with clinico-pathological parameters in Tunisian 
breast carcinoma. World J Surg Oncol. 2008;6:112.

	19.	 Bennis S, Abass F, Akasbi Y, Znati K, et al. Prevalence of molecular sub‑
types and prognosis of invasive breast cancer in North-East of Morocco: 
retrospective study. BMC Res Notes. 2012;5:436.

	20.	 Miguel F, Lopes LV, Ferreira E, Ribas E, Pelaez AF. Leal C et al Breast cancer 
in Angola, molecular subtypes: a first glance. Ecancermedicalscience. 
2017;30(11):763.

	21.	 Roy I, Othieno E. Breast carcinoma in uganda microscopic study and 
receptor profile of 45 cases. Arch Pathol Lab Med. 2011;135:194–9.

	22.	 Fitzpatrick MB, Rendi MH, Kiviat NB, Toure P, Dem A, et al. Pathology of 
Senegalese breast cancers. Pan Afr Med J. 2019;34:67.

	23.	 Effi AB, Aman NA, Koui BS, Koffi KD, Traore ZC, Kouyate M. Breast cancer 
molecular subtypes defined by ER/PR and HER2 status: association with 
clinicopathologic parameters in ivorian patients. Asian Pac J Cancer Prev. 
2016;17(4):1973–8.

	24.	 Ohene-Yeboah M, Adjei E. Breast cancer in Kumasi. Ghana Med J. 
2012;46(1):8–13.

	25.	 Hadgu E, Seifu D, Tigneh W, Bokretsion Y, Bekele A, et al. Breast cancer 
in Ethiopia: evidence for a geographic difference in the distribution of 
molecular subtypes in Africa. BMC Women’s Health. 2018;18:40. https​://
doi.org/10.1186/s1290​5-018-0531-2.

	26.	 McCormack VA, Joffe M, van den Berg E, Broeze N, Silva Idos S, Romieu 
I, et al. Breast cancer receptor status and stage at diagnosis in over 1200 
consecutive public hospital patients in Soweto, South Africa: a case 
series. Breast Cancer Res. 2013;15(5):R84.

	27.	 Ly M, Antoine M, Dembélé AK, Levy P, Rodenas A, Touré BA, et al. High 
incidence of triple-negative tumors in sub-Saharan Africa: a prospective 
study of breast cancer characteristics and risk factors in Malian women 
seen in a Bamako university hospital. Oncology. 2012;83(5):257–63.

	28.	 Eng A, McCormack V. dos-Santos-Silva I: receptor-defined subtypes of 
breast cancer in indigenous populations in Africa: a systematic review 
and meta-analysis. PLoS Med. 2014;11(9):e1001720.

	29.	 Al-thoubaity F, K. . Molecular classification of breast cancer: a retrospec‑
tive cohort study. Ann Med Surg. 2020;49:44–8.

https://doi.org/10.1155/2011/319872
https://doi.org/10.11604/pamj.2019.33.22.18189
https://doi.org/10.11604/pamj.2019.33.22.18189
https://doi.org/10.1186/s13027-017-0170-5
https://doi.org/10.1186/s13027-017-0170-5
https://doi.org/10.1186/s12905-018-0531-2
https://doi.org/10.1186/s12905-018-0531-2


Page 7 of 7Adani‑Ifè et al. BMC Women’s Health          (2020) 20:261 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	30.	 Majid AR, Mohammed HA, Hassan HA, et al. A population-based study 
of Kurdish breast cancer in northern Iraq hormone receptor and HER2 
status. A comparison with Arabic women and United States SEER data. 
BMC Women’s Health. 2012;12:16.

	31.	 Chand P, Garg A, Singla V, Rani N. Evaluation of Immunohistochemical 
profile of breast cancer for prognostics and therapeutic use. Niger j Surg. 
2018;24(2):100–6.

	32.	 Krishnamurti U, Silverman JF. HER2 in breast cancer: a review and update. 
Adv Anat Pathol. 2014;21:100–7.

	33.	 Cherbal F, Gaceb H, Mehemmai C, Saiah I, Bakour R, Rouis AO, et al. Dis‑
tribution of molecular breast cancer subtypes among Algerian women 
and correlation with clinical and tumor characteristic: a population-based 
study. Breast Dis. 2015;35(2):95–102.

	34.	 Khalil AI, Bendahhou K, Mestaghanmi H, Saile R, Benider A. Cancer du sein 
au Maroc : profil phénotypique des tumeurs. Pan Afr Med J. 2016;25:74.

	35.	 Fouad A, Yousra A, Kaoutar Z, Omar EM, Afaf A, Sanae B. Molecular Clas‑
sification of breast cancer in Morocco. Pan Afr Med J. 2012;13:91.

	36.	 Titloye NA, Foster A, Omoniyi-Esan GO, et al. Histological features and 
tissue microarray taxonomy of Nigerian breast cancer reveal predomi‑
nance of the high-grade triple-negative phenotype. Pathobiology. 
2016;83:24–32.

	37.	 Amadori D, Serra P, Bravaccini S, et al. Differences in biological features 
of breast cancer between Caucasian (Italian) and African (Tanzanian) 
populations. Breast Cancer Res Treat. 2014;145:177–83.

	38.	 Sengal AT, Haj Mukhtar NS, Vetter M, Elhaj AM, Bedri S, et al. Comparison 
of receptor-defined breast cancer subtypes between german and suda‑
nese women: a facility-based cohort study. J Glob Oncol. 2017. https​://
doi.org/10.1200/JGO.2017.01008​2Publ​ished​onlin​eonjg​o.orgon​Augus​t4.

	39.	 Adjei EK, Owusu-Afriyie O, Awuah B, et al. Hormone receptors and Her‑
2expression in breast cancer in sub-Saharan Africa. A comparative study 
of biopsies from Ghana and Norway. Breast J. 2014;20:308–11.

	40.	 Brinton LA, Figueroa JD, Awuah B, Yarney J, Wiafe S, Wood S, Ansong 
D, Nyarko K, Wiafe-Addai B, Clegg-Lamptey JN. Breast cancer in sub-
Saharan Africa: opportunities for prevention. Breast Cancer Res Treat. 
2014;144(3):467–78.

	41.	 Jiagge E, Jibril AS, Chitale D, Bensenhaver JM, Awuah B, Hoenerhoff M, 
et al. Comparative analysis of breast cancer phenotypes in African Ameri‑
can, white American, and west versus east African patients: correlation 
between African ancestry and triple negative breast cancer. Ann Surg 
Oncol. 2016;23(12):3843–9.

	42.	 Dietze EC, Sistrunk C, Miranda-Carboni G, O’Regan R, Seewaldt VL. Triple 
negative breast cancer in African-American women: disparities versus 
biology. Nat Rev Cancer. 2015;15(4):248–54.

	43.	 Sengal AT, Haj-Mukhtar NS, Elhaj A, M, Bedri S, Kantelhardt E.V., Moham‑
edani A.A, . Immunohistochemistry defined subtypes of breast cancer 
in 678 Sudanese and Eritrean women; hospitals-based case series. BMC 
Cancer. 2017;17:804.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1200/JGO.2017.010082Publishedonlineonjgo.orgonAugust4
https://doi.org/10.1200/JGO.2017.010082Publishedonlineonjgo.orgonAugust4

	Breast cancer in togolese women: immunohistochemistry subtypes
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Patients and methods
	Patients
	Immunohistochemistry tests
	Statistic

	Results
	Epidemiological and clinical data
	Pathological data
	Relationship between molecular subtype and clinicopathologic factors

	Discussion
	Conclusion
	Acknowledgements
	References


