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Introduction. HER2-positive breast cancer is associated with poor outcomes and higher mortality rates than other breast cancer
subtypes. The advent of trastuzumab has significantly changed the natural history of HER2-positive breast cancer. However, it
is not an affordable treatment option in sub-Saharan African countries. Because of the expense, most patients in our setting do
not receive trastuzumab for the optimal control of their disease. Additionally, there is a lack of comprehensive data about the
survival outcomes of HER2-positive breast cancer patients in our setting. The present study was aimed at determining the
survival outcomes among HER2-positive breast cancer patients at the Oncology Department of Kenyatta National Hospital.
Methods. A hospital-based retrospective cohort design was used to evaluate the survival outcomes among patients with HER2-
positive breast cancer treated from 1st January 2015 to 31st December 2019 at Kenyatta National Hospital. A total of 50 eligible
HER2-positive breast cancer patients were included in the study. In the predesigned data abstraction tool, data were collected
by reviewing the medical records of the patients. The data were entered and analyzed using the Statistical Package for the
Social Sciences version 27 software. The mean survival time was estimated using Kaplan-Meier survival analysis. Results. The
mean age was 45:44 ± 12:218 years, with a majority (80%) of the patients being below 60 years. Most patients (64%) had
advanced-stage disease. The median follow-up time for patients with curative stages of breast cancer was 41months, while the
median follow-up time for those with the advanced incurable disease was 8.5months. The 4-year survival rate was 62.5% for
those curable-stage HER2-positive breast cancer compared to 5.6% for those with metastatic disease at presentation.
Conclusion. The 4-year survival rate for both early-stage and advanced-stage HER2-positive breast cancer in our setting is
suboptimal when compared to existing outcome data from health care systems where trastuzumab is more widely available.

1. Introduction

Cancer is a combination of diseases distinguished by unlim-
ited growth and spread of malignant cells [1]. Among the
many forms of cancer diagnosed globally, breast cancer is
the primary type of cancer that affects most women [2].
Breast cancer is a significant public health concern globally,
accounting for 1,960,682 new cases and 611,625 deaths [3].

Cancer is becoming an issue of concern for many Kenyans
today, with its prevalence rising rapidly over the past few

years. It is the third major cause of death after infectious
and cardiovascular diseases in Kenya [4]. In 2020, breast
cancer accounted for 16.1% of total cancer cases in Kenya [5].

HER2-positive breast cancer is a highly aggressive, fast-
growing type of cancer that accounts for about 20% of
breast cancers [6]. Prior to the advent of HER2-directed
therapies such as trastuzumab, HER2-positive breast cancer
was associated with poorer outcomes and higher mortality
rates than other breast cancer subtypes [7, 8]. The advent
of trastuzumab, as well as other HER2-directed therapies,
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has significantly changed the treatment paradigm for patients
with HER2-positive disease and dramatically improved
outcomes [9].

Yamashiro et al. reported that the five- and ten-year
overall survival rates were 96% and 92.7%, respectively,
among HER2-positive breast cancer patients with early-
stage disease after treatment including trastuzumab [10]. A
systematic review reported a significant improvement in
the overall survival among trastuzumab-treated HER2-
positive breast cancer patients in the modern era with the
survival outcomes that are somewhat better compared to
the other breast cancer subtypes [11]. A study in the United
States reported that the four-year survival rate among
HER2-positive breast cancer patients was 90.3% [12].

Although trastuzumab is a frontline adjuvant treatment
option in combination with chemotherapy in HER2-positive
breast cancer patients that achieves better outcomes, it is
not an affordable treatment option in sub-Saharan African
countries [13]. Because of the expensive nature of trastuzu-
mab treatment, most patients in our setting did not get this
treatment for the optimal control of their disease. There is
also a lack of comprehensive data about the survival out-
comes of HER2-positive breast cancer patients in our setting.
The present study was aimed at determining the survival out-
comes and associated factors among HER2-positive breast
cancer patients at the Oncology Department of Kenyatta
National Hospital (KNH).

2. Methods

2.1. Study Design, Setting, and Period. A retrospective cohort
study design was employed among HER2-positive breast
cancer patients treated at the Kenyatta National Hospital
(KNH) from 1st January 2015 to 31st December 2019. The
hospital is located in Nairobi, Kenya, and is the oldest and
largest public referral hospital in Kenya. It was founded in
1901 as the Native Civil Hospital, with a maximum bed
capacity of about 40 patients. In 1952, the hospital was
renamed the King George VI hospital and subsequently
became the Kenyatta National Hospital in honor of Jomo
Kenyatta, Kenya’s first president.

2.2. Target Population. The medical records of all HER2-
positive breast cancer patients admitted at the Oncology
Department of KNH from 1st January 2015 to 31st Decem-
ber 2019 who fulfilled the inclusion criteria were involved
in the study.

2.3. Eligibility Criteria

2.3.1. Inclusion Criteria

(i) All adult patients 18 years and above with a con-
firmed diagnosis of HER2-positive breast cancer
treated in the hospital from 1st January 2015 to 31st

December 2019

(ii) Patients with complete medical records of diagnosis,
stage of cancer, and treatment regimen

2.3.2. Exclusion Criteria

(i) Patients who had incomplete medical records

(ii) Patients with their HER-2 status who had not been
clearly defined

(iii) Patients with unclear treatment regimens

2.4. Sample Size Determination. All HER2-positive breast
cancer patients treated in the Oncology Department from
2015 to 2019 and fit the inclusion criteria were involved in
the study. There were no formal sample size calculations
due to the nature of this retrospective review, and a total
of 50 eligible medical records of HER2-positive breast cancer
patients were included in the study.

2.5. Research Instrument and Data Collection Techniques. A
data abstraction tool was designed in reference to previous
studies of the standard methods of reporting cancer treat-
ment outcomes. The patients’ records were obtained from
the Health Information Department of Kenyatta National
Hospital. Pertinent information such as patient’s socio-

Table 1: Socio-demographic characteristics of HER2-positive
breast cancer patients.

Variable Frequency Percent

Age (in years)

<60 years 40 80.0

≥60 years 10 20.0

Marital status

Single 7 14.0

Married 35 70.0

Divorced 7 14.0

Widowed 1 2.0

Educational status

Primary 6 12.0

Secondary 19 38.0

Tertiary 25 50.0

Occupational status

Housewife 11 22.0

Government employee 10 20.0

Retired 3 6.0

Merchant 2 4.0

Unemployed 6 12.0

Farmer 4 8.0

Daily laborer 3 6.0

Private employee 11 22.0

History of substance use

Alcohol 7 14.0

Smoking cigarette 1 2.0

None 42 84.0

Family history of cancer

No 25 50.0

Yes 25 50.0
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demographic, clinical characteristics, the type of treatment
given, the status of the patient in the last follow-up period,
and survival time was recorded after reviewing the patients’
medical records. Descriptive statistics were employed to
assess mortality rates as well as median overall survival times
and mean survival estimates.

2.6. Pilot Study. A pretest was conducted on 5% of the sam-
ple population one week before the actual start of the study
to assess feasibility. Any required adjustments to the data
abstraction tool were implemented before beginning the
main study.

2.7. Study Variables. The dependent variables for this study
were patients’ survival outcomes. Demographic variables such
as age, gender, level of education, occupation, and marital sta-
tus and patient characteristics such as comorbidities, number
of medications, histological type of breast cancer, stage of
breast cancer, and treatment regimens were collected.

2.8. Data Analysis. Data were entered and analyzed using the
Statistical Package for the Social Sciences version 27 soft-
ware. The mean survival time was estimated using the
Kaplan-Meier method.

3. Results

3.1. Socio-Demographic Characteristics. Socio-demographic
characteristics of the study population are presented in
Table 1. The mean age of the study participants was 45:4

± 12:2 years, with the majority of patients being younger
than 60 (n = 40, 80%). Among the 50 study participants, 35
(70%) were married, 7 (14%) were single, 7 (14%) were
divorced, and 1 (2%) was widowed. Half of the study popu-
lation had attained tertiary education, while 6 (12%) had
only primary education. Housewives and private employees
comprised 22% of the study population, while 2 (4%) were
merchants. The majority (84%) of the study participants
had no history of substance use, 7 (14%) had a history of
alcohol use, and 1 (2%) was a cigarette smoker. Half of the
study population (25, 50%) had a family history of cancer.

3.2. Clinical Characteristics of the HER2-Positive Breast
Cancer Patients. Clinical characteristics of the study popula-
tion are presented in Table 2. All study participants had
invasive ductal carcinoma of the breast with 18 (36%) having
stage IV disease at diagnosis. For those with earlier stage,
potentially curable disease, 17 (34%) were stage II, 14
(28%) were stage III, and only one patient had stage I dis-
ease. Among the study participants, 22 (44%) had comorbid-
ities, 16 (32%) with one and 6 (12%) had two comorbidities.
The predominant comorbidity was diabetes mellitus (11,
22%), followed by hypertension (14%) and retroviral disease
(14%), while the least prevalent was deep vein thrombosis (2,
4%) and anaemia (1, 2%).

3.3. Treatment Regimen Administered to the HER2-Positive
Breast Cancer Patients. The treatment regimens adminis-
tered to the study patients were radiotherapy, chemother-
apy, surgery, and trastuzumab. Of the study patients,
34.4% and 61.1% of the curable- and incurable-stage
patients have completed the planned chemotherapy, respec-
tively (Table 3).

3.4. Survival Outcomes. The median follow-up time among
curable-stage breast cancer was 41months, while the median
follow-up time for those with advanced-stage disease was
8.5months. The median overall survival of curable-stage dis-
ease was 35months (range: 10-56months) and for those
with advanced-stage disease was nine months (range: 4-
18months). The 4-year survival rate was 62.5% for those
curable disease versus 5.6% for those with metastatic disease
at presentation.

Table 2: Clinical characteristics of HER2-positive breast cancer
patients.

Variable Frequency Percent

Stage of cancer

Stage I 1 2.0

Stage II 17 34.0

Stage III 14 28.0

Stage IV 18 36.0

Comorbidity

Present 22 44.0

Absent 28 56.0

Number of comorbidities

Zero 28 56.0

One 16 32.0

Two 6 12.0

Any distant metastasis

No 32 64.0

Yes 18 36.0

Type of comorbidity

Diabetes mellitus 11 22

Hypertension 7 14

Retroviral disease 7 14

Deep vein thrombosis 2 4

Anemia 1 2

Table 3: Treatment regimen administered to the HER2-positive
breast cancer patients.

Variable Frequency Percent

Treatment regimen for early-stage disease

Radiotherapy 8 25

Chemotherapy 11 34.4

Surgery 10 31.3

Trastuzumab 3 9.3

Treatment regimen for the incurable disease

Radiotherapy 6 33.3

Chemotherapy 11 61.1

Trastuzumab 1 5.6
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The mean survival estimate was 36:78 ± 15:5months
among curable breast cancer patients versus 8:89 ± 3:4
months among metastatic stage of HER2-positive breast
cancer patients. Diabetes mellitus was the only comorbidity
resulting in a statistically significant difference in mean sur-
vival estimates among early-stage curable breast cancer
patients (log-rank p < 0:05) (Table 4).

4. Discussion

This study assessed the survival outcomes among 50 patients
with HER2-positive breast cancer treated at the Kenyatta
National Hospital. The 4-year survival rate was 62.5% for
those curable-stage diseases. In contrast, a Canadian study
revealed the overall survival of 88.6% among early-stage
HER2-positive breast cancer patients [14]. Similarly, another
study showed a higher overall survival (87.1%) among nonme-
tastatic HER-positive breast cancer patients [15]. The low sur-
vival rate in our setting is probably linked to differences in the
level of care among study settings. Only a few of our study

participants were treated with trastuzumab which likely con-
tributed to the low survival rate observed in our setting.

The four-year survival rate for those with metastatic and
incurable disease was only 5.6% which contrasts with an
Algerian study where a 5-year survival rate of 38.8% was
observed [16]. The mean survival time was 8:89 ± 3:4
months among our patients with metastatic disease and
contrasts with that of Guo et al. who reported the median
overall survival times of 46.2months among advanced-
stage HER2-positive breast cancer patients [17]. This low
overall survival rate in our setting may be attributed to many
factors, including the lack of early screening programs, a
higher proportion of advanced-stage cancer at the time of
diagnosis, lack of access to trastuzumab, and delay in receiv-
ing care due to economic constraints.

Numerous studies have shown that the presence of
comorbidities at the time of diagnosis impacts the survival
rate among HER2-positive breast cancer patients [18]. Dia-
betes mellitus was the only comorbidity significantly impact-
ing the mean survival times among early-stage patients in
our cohort (log-rank p < 0:05). This may be due to diabetic

Table 4: Mean survival time estimates among HER2-positive breast cancer patients.

Variable Mean survival time monthsð Þ ± standard error (95% CI) Log-rank test (p value)

Early-stage curable disease

Age (in years) 0.556

<60 years 44:2 ± 2:9 (38.4-49.9)

≥60 years 39:0 ± 9:9 (19.6-54.3)

Comorbidity 0.150

Present 38:5 ± 4:2 (30.2-46.8)

Absent 46:5 ± 3:8 (39.1-53.9)

Tumor response 0.165

Complete response 57:5 ± 1:8 (54.0-60.9)

Partial response 49:4 ± 0:8 (47.9-50.9)

Nonresponse 40:9 ± 5:9 (29.3-52.6)

Progression of the disease 34:8 ± 5:0 (27.8-50.9)

Diabetes mellitus 0.032∗

No 45:6 ± 3:1 (39.5-51.7)

Yes 32:5 ± 6:9 (19.0-45.9)

Metastatic disease

Age (in years)

<60 years 9:2 ± 1:1 (6.3-11.3) 0.921

≥60 years 9:1 ± 0:5 (8.3-10.2)

Comorbidity

Present 8:9 ± 0:9 (7.2-10.7) 0.840

Absent 9:1 ± 1:4 (6.3-11.9)

Tumor response

Nonresponse 8:0 ± 1:0 (6.0-9.9) 0.453

Progression of the disease 9:2 ± 0:9 (7.4-11.1)

Diabetes mellitus

No 9:4 ± 1:1 (7.3-11.5) 0.506

Yes 8:2 ± 1:4 (5.5-10.9)

∗Statistically significant p value <0.05.
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complications potentially limiting the use of adjuvant che-
motherapy and radiation [19].

5. Conclusion

The 4-year survival rate for both early-stage and advanced-
stage HER2-positive breast cancer in our setting is suboptimal
when compared to existing outcome data from health care
systems where trastuzumab is more widely available.
Although a number of factors likely influence this observa-
tion, the lack of access to effective HER2-directed therapies
are likely a major contributor to these poor outcomes in addi-
tion to both the health care system and economic variables.
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The datasets used during the current study are available
from the corresponding author on a reasonable request.

Ethical Approval

The actual data collection was conducted after the approval
from the University of Nairobi/Kenyatta National Hospital
Ethics and Research Committee (approval number: UP8/
01/2021). All patient information was treated with the
utmost confidentiality. The patients’ names were not
recorded, and each patient was identified only based on the
study numbers and their initials. Patient files were not
removed from the premises, and the data collected was used
for the intended purpose only.

Consent

No patient consent was needed for this study as secondary
data was the main source of information for this study.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Acknowledgments

The authors would like to acknowledge the Oncology
Department of Kenyatta National Hospital for permitting
us to conduct this study. A preprint has previously been
published (Reference Number:doi:10.21203/rs.3.rs-809737/
v1) [20] in Research Square.

References

[1] American Cancer Society, Cancer facts & figures 2019, Ameri-
can Cancer Society, 2019, https://www.cancer.org/research/
cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-
figures-2019.html.

[2] P. Maas, M. Barrdahl, A. D. Joshi et al., “Breast cancer risk
from modifiable and nonmodifiable risk factors among white
women in the United States,” JAMA Oncology, vol. 2, no. 10,
pp. 1295–1302, 2016.

[3] P. Ji, Y. Gong, M. L. Jin, X. Hu, G. H. Di, and Z. M. Shao, “The
burden and trends of breast cancer from 1990 to 2017 at the
global, regional, and national levels: results from the global

burden of disease study 2017,” Frontiers in Oncology, vol. 10,
p. 650, 2020.

[4] Ministry of Health Kenya, Kenya national cancer screening
guidelines Nairobi, November 2018, 2018, https://www.health
.go.ke/wp-content/uploads/2019/02/National-Cancer-
Screening-Guidelines-2018.pdf.

[5] International Agency for Research on Cancer, Globacan 2020,
Kenya, 2020, https://gco.iarc.fr/today/data/factsheets/
populations/404-kenya-fact-sheets.pdf.

[6] R. M. Sareyeldin, I. Gupta, I. al-Hashimi et al., “Gene expres-
sion and miRNAs profiling: function and regulation in human
epidermal growth factor receptor 2 (HER2)-positive breast
cancer,” Cancers, vol. 11, no. 5, p. 646, 2019.

[7] A. M. Gonzalez-Angulo, G. N. Hortobágyi, and F. J. Esteva,
“Adjuvant therapy with trastuzumab for HER-2/neu-positive
breast cancer,” The Oncologist, vol. 11, no. 8, pp. 857–867,
2006.

[8] V. Beral, D. Bull, R. Doll, R. Peto, G. Reeves, and D. Skegg,
“Familial breast cancer: collaborative reanalysis of individual
data from 52 epidemiological studies including 58 209 women
with breast cancer and 101 986 women without the disease,”
Lancet, vol. 358, no. 9291, pp. 1389–1399, 2001.

[9] A. Patel, N. Unni, and Y. Peng, “The changing paradigm for
the treatment of HER2-positive breast cancer,” Cancers,
vol. 12, no. 8, p. 2081, 2020.

[10] the JBCRG-C01 Collaborative Group, H. Yamashiro, H. Iwata
et al., “Outcomes of trastuzumab therapy in HER2-positive
early breast cancer patients: extended follow-up of JBCRG-
cohort study 01,” Breast Cancer, vol. 27, no. 4, pp. 631–641,
2020.

[11] A. Degu and A. Yussuf, “Treatment outcomes among human
epidermal growth factor receptor 2 positive breast cancer
patients: a systematic review,” Journal of Oncology Pharmacy
Practice, vol. 27, no. 6, pp. 1468–1476, 2021.

[12] N. Howlader, K. A. Cronin, A. W. Kurian, and R. Andridge,
“Differences in breast cancer survival by molecular subtypes
in the United States,” Cancer Epidemiology, Biomarkers & Pre-
vention, vol. 27, no. 6, pp. 619–626, 2018.

[13] N. Gershon, Y. Berchenko, P. S. Hall, and D. A. Goldstein,
“Cost effectiveness and affordability of trastuzumab in sub-
Saharan Africa for early stage HER2-positive breast cancer,”
Cost Effectiveness and Resource Allocation, vol. 17, no. 1,
pp. 1–10, 2019.

[14] U. Zurawska, D. A. Baribeau, S. Giilck, C. Victor, S. Gandhi,
and A. Florescu, “Outcomes of her2-positive early-stage breast
cancer in the trastuzumab era: a population-based study of
Canadian patients,” Current Oncology, vol. 20, no. 6, article
e539, 2013.

[15] C. M. Gallagher, K. More, A. Masaquel et al., “Survival in
patients with non-metastatic breast cancer treated with adju-
vant trastuzumab in clinical practice,” Springerplus, vol. 5,
no. 1, pp. 3744–3752, 2016.

[16] L. A. Torre, F. Islami, R. L. Siegel, E. M. Ward, and A. Jemal,
“Global cancer in women: burden and trends,” Cancer Epide-
miology, Biomarkers & Prevention, vol. 26, no. 4, pp. 444–
457, 2017.

[17] J. Guo, B. Xu, F. Ma et al., “Efficacy and safety of trastuzumab
plus different chemotherapy regimens in treatment of the
patients with HER-2-positive advanced breast cancer,” Chi-
nese Journal of Clinical Oncology, vol. 36, no. 5, pp. 372–376,
2014.

5International Journal of Breast Cancer

https://doi.org/10.21203/rs.3.rs-809737/v1
https://doi.org/10.21203/rs.3.rs-809737/v1
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/cancer-facts-figures-2019.html
https://www.health.go.ke/wp-content/uploads/2019/02/National-Cancer-Screening-Guidelines-2018.pdf
https://www.health.go.ke/wp-content/uploads/2019/02/National-Cancer-Screening-Guidelines-2018.pdf
https://www.health.go.ke/wp-content/uploads/2019/02/National-Cancer-Screening-Guidelines-2018.pdf
https://gco.iarc.fr/today/data/factsheets/populations/404-kenya-fact-sheets.pdf
https://gco.iarc.fr/today/data/factsheets/populations/404-kenya-fact-sheets.pdf


[18] S. Houterman, M. L. G. Janssen-Heijnen, C. D. G. W. Verheij
et al., “Comorbidity has negligible impact on treatment and
complications but influences survival in breast cancer
patients,” British Journal of Cancer, vol. 90, no. 12, pp. 2332–
2337, 2004.

[19] S. Shao, A. A. Gill, S. H. Zahm et al., “Diabetes and overall sur-
vival among breast cancer patients in the U.S. military health
system,” Cancer Epidemiology, Biomarkers & Prevention,
vol. 27, no. 1, pp. 50–57, 2018.

[20] G. Tuwei and A. Degu, Survival outcomes in human epidermal
growth factor receptor 2 (HER 2) positive breast cancer patients
at Kenyatta National Hospital, Research Square, 2021.

6 International Journal of Breast Cancer


	Survival Outcomes among Human Epidermal Growth Factor Receptor 2- (HER2-) Positive Breast Cancer Patients at Kenyatta National Hospital
	1. Introduction
	2. Methods
	2.1. Study Design, Setting, and Period
	2.2. Target Population
	2.3. Eligibility Criteria
	2.3.1. Inclusion Criteria
	2.3.2. Exclusion Criteria

	2.4. Sample Size Determination
	2.5. Research Instrument and Data Collection Techniques
	2.6. Pilot Study
	2.7. Study Variables
	2.8. Data Analysis

	3. Results
	3.1. Socio-Demographic Characteristics
	3.2. Clinical Characteristics of the HER2-Positive Breast Cancer Patients
	3.3. Treatment Regimen Administered to the HER2-Positive Breast Cancer Patients
	3.4. Survival Outcomes

	4. Discussion
	5. Conclusion
	Data Availability
	Ethical Approval
	Consent
	Conflicts of Interest
	Acknowledgments

