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Abstract

Objectives: Despite breast cancer treatment outcomes being relatively poor or heterogeneous among breast cancer
patients, there was a paucity of data in the African settings, especially in Kenya. Hence, this study aimed to determine
treatment outcomes among breast cancer patients at Kitui Referral Hospital.

Methods: A hospital-based retrospective cohort study design was conducted among adult patients with breast cancer. All
eligible breast cancer patients undergoing treatment from January 2015 to June 2020 in the study setting were included.
Hence, a total of |16 breast cancer patients’ medical records were involved in the study. Patients’ medical records were
retrospectively reviewed using a predesigned data abstraction tool. The data were entered, cleaned, and analyzed using SPSS
(Statistical Package for Social Sciences) version 26 software. Descriptive analysis—such as percentage, frequency, mean, and
figures—was used to present the data. Kaplan—Meier survival analysis was used to estimate the mean survival estimate across
different variables. A Cox regression analysis was employed to determine factors associated with mortality.

Results: The study showed that the overall survival and mortality rate was 62.9% (73) and 37.1% (43), respectively. The
regression analysis showed that patients who had an advanced stage of disease had a 3.82 times risk of dying (crude hazard
ratio=3.82, 95% confidence interval=1.5-9.8) than an early stage of the disease. Besides, patients with distant metastasis
had 4.4 times more hazards of dying than (crude hazard ratio=4.4, 95% confidence interval =2.1-9.4) their counterparts.
Conclusion: The treatment outcome of breast cancer patients was poor, and its overall mortality among breast cancer
patients was higher in the study setting. In the multivariate Cox regression analysis, the tumor size was the only statistically
significant predictor of mortality among breast cancer patients. Stakeholders at each stage should, therefore, prepare a
relevant strategy to improve treatment outcomes.
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to manage breast cancer depending on the tumor stage and
biology. Breast cancer care has been shown to improve over-
all survival, disease-free survival, complete remission, and
reduce morbidity and mortality.”® The number of cancer sur-
vivors continues to increase due to the advancement of early
detection and treatment.” Juliane Farthmann et al.'® reported
that health-related quality of life and global health status
increased 6 months after therapy.

Despite those significant benefits, breast cancer treatment
outcome is poor.'""'? The condition is worse in developing
countries due to the scarcity of healthcare resources and dis-
parity in treatment and healthcare facilities.'® In addition,
patients seek care lately during the advanced stage, which
reduces the overall survival.'* The chance of survival is neg-
ligible with palliative care in metastatic breast cancer."” In
addition, triple-negative breast cancer remains a challenge
with no current target therapy and poor prognosis.'* Although
the Kenya National Cancer Screening Guideline promotes
carly detection, a previous study revealed that more than half
of breast cancer patients were diagnosed at an advanced
stage.'* Little is known regarding the treatment outcome of
breast cancer patients.'® Hence, this study aimed to deter-
mine treatment outcomes and associated factors among
breast cancer patients at Kitui Referral Hospital.

Methods
Study design, setting, and period

The study was conducted using a hospital-based retrospec-
tive cohort design among adult patients with breast cancer at
Kitui Referral Hospital between November 2020 and January
2021. Kitui Referral Hospital was started in 1984 and
upgraded to a county level referral center. It serves eight con-
stituencies in Kitui County. The county hospital offers vari-
ous treatment options in cancer management, including
surgery and chemotherapy.

Study population

All adult breast cancer patients treated at Kitui Referral
Hospital from January 2015 to January 2020 were eligible to
the study population.

Eligibility criteria
Inclusion criteria
e Adult patients (=18 years) with a histologically con-

firmed breast cancer diagnosis and treated at Kitui
Referral Hospital.

Exclusion criteria
e Breast cancer patients who were transferred for clini-
cal management outside Kitui Referral Hospital.
e Incomplete medical records.

Sampling technique

All eligible breast cancer patients undergoing treatment
from January 2015 to January 2020 in the study setting were
included. Hence, a total of 116 breast cancer patients were
involved in the study.

Data collection tool and procedure

A data abstraction tool was prepared based on the standard
reporting parameters of cancer treatment outcomes and pre-
vious research findings. The tool consisted of sociodemo-
graphics, clinical characteristics, and treatment outcome
parameters. Then, the medical records of eligible patients
were retrospectively reviewed from the day of diagnosis to
the data collection time. Time from the date of cancer diag-
nosis to date of cancer-related death or last follow-up, time
from date of the first radiographic metastasis seen to date of
cancer-related death or last follow-up, and time from the date
of primary cancer diagnosis to the first radiographic metas-
tasis seen were also collected from patients’ medical records.
The clinical outcome was then assessed.

Data quality control

A pretest was done in 5% of the sample size to ensure the
reliability and validity of the data collection tool at Kitui
Referral Hospital. The result of the pretest was used to make
necessary modifications before the actual data collection.

Statistical analysis

The data were entered, cleaned, and analyzed using SPSS
version 26 software. Percentage, frequency, mean, and fig-
ures were used to present the data. The Kaplan—Meier sur-
vival analysis was used to estimate the mean survival
estimate across different variables. A Cox regression analy-
sis was also employed to determine factors associated with
mortality.

Operational definition of terms

Cancer-specific survival: the time period from the date of
cancer diagnosis until the date of cancer-related death or
last follow-up.

Cancer-specific survival after metastasis: the time inter-
val from the date of the first radiographic metastasis to the
date of cancer-related death or last follow-up.

Complete remission: no evidence of the disease after
treatment using a repeat scanning.

Metastasis-free survival: the time period from the date of
cancer diagnosis to the first radiographic metastasis.

Non-response: a failure to achieve partial remission.
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Table |. Sociodemographic characteristic of breast cancer
patients.

Variable Frequency (%)
Age
<60years 64 (55.2)
=60years 52 (44.8)
Marital status
Single 13 (11.2)
Married 71 (61.2)
Divorced 1 (0.9)
Widowed 31 (26.7)
Educational status
Secondary 8 (6.9)
Tertiary 57 (49.1)
llliterate 51 (44.0)
Occupational status
Housewife 2 (1.7)
Government employee 2 (1.7)
Retired 6(5.2)
Merchant 10 (8.6)
Unemployed 16 (13.8)
Farmer 61 (52.6)
Daily laborer 8 (6.9)
Private employee 5(4.3)
Other 6(5.2)
Family history of cancer
Yes 44 (37.9)
No 72 (62.1)

Partial remission: a reduction in tumor volume of at least
50% compared to the imaging before the commencement
of treatment.

Progressive disease: an increased tumor size despite
treatment.

Results

Sociodemographic characteristics of the patients

A total of 116 adult breast cancer patients fulfilled the eligi-
bility criteria. More than half of (55.2%, 64) of the study
participants were below 60years, and their mean age was
56 £ 15.75years. In addition, more than half (61.2%, 71) of
the study participants were married, 49.1% (57) of them had
tertiary education, and 52.6% (61) of them were dependent
on farming. Furthermore, 62% (72) of the study participants
had no family history of cancer (Table 1).

Clinical characteristics of breast cancer patients

Out of 116 patients, 55.2% (64) of them had metastasis. Of
which, 22.6% of the patients had metastasis to the lungs, fol-
lowed by bone and multiple metastases to the lung (13.8%)
and bone (13.8%). Based on histopathology characteristics,
most of the patients (97.4%, 113) had invasive ductal breast
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Figure |. Stage of breast cancer patients during diagnosis.

Table 2. Laboratory parameters of the patients during the last
follow-up period.

Laboratory parameters Frequency (%)

Total white blood cells

Normal 88 (75.9)

Significantly low 17 (14.7)

Unknown Il (9.5)
Neutrophils

Normal 93 (80.2)

Significantly low Il (9.5)

Unknown 12 (10.3)
Hemoglobin

Normal 37 (31.9)

Significantly low 68 (58.6)

Unknown I'1(9.5)
Platelets

Normal 96 (82.8)

Significantly low 9(7.8)

Unknown I'1(9.5)
Serum creatinine

Normal 100 (86.2)

Significantly increased 4 (34)

Unknown 12 (10.3)
Liver function test

Normal 103 (88.8)

Significantly deranged I (0.9)

Unknown 12 (10.3)

carcinoma. However, lobular carcinoma (0.9%, 1) and an
unknown histological type of cancer (1.7%, 2) constituted
the lowest percentage. In addition, 42.2% (49) of patients
were clinically diagnosed with stage III breast cancer, and
5.2% (6) of them had unknown status (Figure 1).

The majority of the patients had normal white blood cell,
neutrophils, and platelets counts, and serum creatinine and
liver function tests during the last follow-up period. However,
more than half of the patients (58.6%, 68) had lower hemo-
globin levels, as indicated in Table 2.
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Figure 2. Hormone receptor status among breast cancer patients during diagnosis.

HER2: human epidermal growth factor 2.

A relatively higher percentage of patients were tested
positive for estrogen receptor (41.4%, 48), negative for pro-
gesterone receptor (41.4%, 48), and negative for human epi-
dermal growth factor receptor 2 (HER2) (49.1%, 57). In
addition, 41.01% (48) and 31% (36) of patients expressed
progesterone and HER2 receptor-positive, respectively.
Furthermore, 30.2% (35) and 14.7% (17) of the patients
revealed triple-negative and triple-positive to hormone
receptors, respectively (Figure 2).

Treatment regimens used for
breast cancer patients

Various modes of therapy were used to treat breast cancer
patients. Of these, a combination of surgery, chemotherapy,
and hormonal therapy was the most common mode of treat-
ment (45.7%, 53) employed, while hormonal therapy alone
(0.9%, 1) and both surgery and chemotherapy (0.9%, 1) were
the least treatment modalities used (Table 3). 4.3% (5) and
9.5% (11) of patients did not get cancer treatment and got
symptomatic management, respectively. The frequently used
combination chemotherapy was doxorubicin and cyclophos-
phamide (AC) (49.1%, 57), followed by AC + paclitaxel
(12.1%, 14).

Treatment outcome of breast cancer patients

This study showed that the overall mortality rate was 37.8%
(44), while the overall rate of the censured event was 62.9%

Table 3. Treatment regimen among breast cancer patients.

Type of treatment Frequency (%)

Chemotherapy 19 (16.4)
Surgery 5(4.3)
Hormonal therapy 1 (0.9)
Surgery, chemotherapy, and hormonal therapy 53 (45.7)
Chemotherapy and hormonal therapy 19 (16.4)
Chemotherapy and radiotherapy 2 (1.7)
Surgery and chemotherapy 1 (0.9)

(73). Furthermore, a higher number of patients had partial
remission (43.1%, 50) and disease progression (42.2%, 49)
during the last follow-up period. Interestingly, only a few
breast cancer patients had unknown and non-response remis-
sion status in the last follow-up period (Figure 3). The mean
cancer-specific survival time was 25 * 23.6months. The
mean cancer-specific survival time after metastasis was
5.6 months. However, the mean metastasis-free survival time
was 9.4 months.

This study showed that 57.8% (67) of the patients had a
regressed tumor after treatment. Nonetheless, 28.4% (33)
and 13.8% (16) of patients showed progress and no tumor
size changes, respectively. In addition, the study showed
that the overall survival of the study participants during the
follow-up period was 62.9% (73). Furthermore, the major-
ity (82.8%, 96) of the patients survived during their first
year of treatment, and the percentage of survival was
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Figure 3. Status of remission of breast cancer patients during the last follow-up.
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Figure 4. Percentage of survival rate among breast cancer
patients.

decreased during the first to the fifth year of treatment
(Figure 4).

Breast cancer patients with diabetes, distance metastasis,
advanced-stage disease (stage V), negative HER2 receptor
status, tumors with no change, and hormonally treated
patients had a shorter mean survival time than their counter-
parts (Table 4).

Predictors of mortality among
breast cancer patients

In the multivariate Cox regression analysis, the size of the
tumor was the only statistically significant predictor of mor-
tality among breast cancer patients. Hence, patients with
tumor progress and tumor with no change had 4.8 and 3.2
times more hazard of dying than regressed tumors, respec-
tively (Table 5).

Discussion

This study provides data on breast cancer treatment out-
comes and its associated factors at Kitui Referral Hospital.
The study revealed that the majority of the patients (97.4%)
had invasive breast ductal carcinoma, which is in line with
other studies conducted in Kenya (84.2%-97.9%)'7?* and
Ethiopia (95.63%).!? Besides, a relatively higher number of
patients had stage III (42.2%) and stage IV (25%) breast can-
cer during diagnosis. Furthermore, the study conducted at
Aga Khan University Hospital, Kenya, reported that 67.5%
of patients were diagnosed at the late stage of the disease.?!

In contrast, another study conducted at Kenyatta National
Hospital reported that a higher number of patients (59.2%)
were diagnosed at stage 11.'7 Due to lack of awareness, rural
residents, and limited health information, most patients in
poor Sub-Saharan countries have presented to the hospital
lately. However, some variation may be due to different lit-
eracy levels, health information, and inadequacy of health-
care resources among study settings.

A larger portion of this study participants revealed estro-
gen receptor-positive breast cancer (49.1%), followed by
progesterone receptor-positive (41.4%) and HER2-negative
(41.4%) breast cancer types. Similarly, a recent systematic
review performed in five East African countries reported that
55% had estrogen receptor-positive (95% confidence inter-
val (C1)=47-62), 23% HER2-positive (95% CI=20-26),
and 27% triple-negative (95% CI=23-32) breast cancer
cases.”? However, a relatively higher percentage of patients
(30.2%) expressed triple-negative cases. A study conducted
at Moi Teaching and Referral Hospital reported that 33% of
the tumors were triple-negative, 59% were estrogen recep-
tor-positive, and almost all tumors analyzed were HER2-
negative.?* In contrast to this study, Sayed et al.'” reported
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Table 4. Mean survival time estimates among breast cancer patients.

Variables

Mean survival time (months) = standard error (95% Cl)

Log-rank test (p-value)

Age (years)

<60years 21.6*+21.6 (14.1-29.2) 0.341
=60years 52.8+52.8 (30.5-75.2)
Family history of cancer
Yes 22.6 = 3.5 (15.8-29.5) 0.957
No 48.7 = 11.0 (27.1-70.3)
Comorbidity
Present 20.3 £3.8 (12.9-27.7) 0.658
Absent 47.3x10.5 (26.7-67.9)
Unknown 8.0+0.7 (6.6-9.4)
Diabetes mellitus comorbidity
No 72.1 =7.8 (56.8-87.4)
Yes 11.3+£24 (6.7-15.9) 0.043*
Stage of cancer
Stage | 48.0 = 3.5 (8.9-22.5) p=<0.001*
Stage Il 71.8+9.4 (8.9-45.8)
Stage Il 753+ 11.7 (29.5-75.6)
Stage IV 21.9+47 (13.7-32.4)
Unknown 35.0*=1.5(2.9-8.8)
Size of the tumor
Regressed 104.7 £ 9.3 (86.5-122.9) p=<0.001*
Progressed 26.6 = 3.1 (20.6-32.6)
No change 26.3 £5.5 (15.6-37.1)
Distance metastasis
Yes 40.3 +7.6 (25.3-55.2) p=<0.001*
No 112.3 £9.4 (93.9-130.9)
HER?2 status
Positive 95.1 = 14.8 (65.9-124.2) p=<0.001*
Negative 33.7£3.3 (27.2-40.2)
Unknown 73.7 =143 (45.6-101.8)
Treatment regimen
Chemotherapy 16.7 1.9 (13.0-20.3) p=<0.001*
Surgery 22.2+8.3 (5.9-38.5)
Hormonal therapy 9.0+0.0 (9.0-10.0)
None 24.0 = 8.9 (24-25)

Symptomatic management

Surgery + chemo + hormonal
Chemo + hormonal therapy

Surgery + radiotherapy
Surgery + chemo

27.7+9.9 (10.1-45.2)
105.0 + 4.9 (85.7—124.4)

40.7 = 4.9 (31-50.4)
125.0+ 0.0 (125-126)

24.0 + 0.0 (24-25)

ClI: confidence interval; HER2: human epidermal growth factor receptor 2.
*Statistically significant p-value <0.05.

that a higher number of patients had estrogen receptor-posi-
tive (72.8%) and progesterone receptor-positive (64.8%),
while a lesser number of patients had HER2 (17.6%) and
triple-negative breast cancers (20.2%) cases. This variation
is associated with variation in gene expression among
individuals.

More than half of patients (55.2%) had metastasis. Of
which lung-only metastasis accounted for 21.6%, bone-only
metastasis 13.8%, and multiple metastases 13.8%. In con-
trast, Wata et al.'® found that less than half of the patients

(46.1%) developed metastases. In addition, another study
conducted in Kenya showed that 32% of women with breast
cancer had metastases at diagnosis studies.?’ In contrast to
this study, the major metastasis sites by Ekpe et al.® were
bone (58%), lungs (57%), and liver (50%). In addition, the
study in Kenya reported that bone-only metastasis occurred
in 39.80% of patients, followed by multiple metastases
(33.07%) and lung metastasis (10.94%).2* This could be
attributed due to the variation in cancer pathology among
different patients.
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Table 5. Predictors of mortality among breast cancer patients.

Variable Bivariate analysis Multivariate analysis p-value
CHR (95% Cl) p-value AHR (95% ClI)

Age (in years)

<60years | |

=60years I.1 (0.6-1.9) 0.815 0.9 (0.5-1.7) 0.925
Stage of cancer

Early (I and Il) | |

Advanced (Il and V) 3.82 (1.5-9.8) 0.005% 2.5 (0.8-7.6) 0.118

Unknown 2.8 (0.3-24.3) 0.342 2.9 (0.3-28.9) 0.374
Distant metastasis

No | |

Yes 44 (2.1-9.4) <0.001* 1.8 (0.6-5.0) 0.272
Comorbidity

Unknown | |

Absent 0.9 (0.4-1.9) 0.506 1.08 (0.15-11.3) 0.825

Present 1.3 (0.6-2.7) 0.825 0.8 (0.1-7.7) 0.856
Size of tumor

Regressed | |

Progressed 4.8 (2.4-9.7) <0.001* 4.2 (1.8-9.6) 0.001*

No change 3.2 (1.2-84) 0.020%* 3.1 (1.1-8.8) 0.030*

CHR: crude hazard ratio; AHR: adjusted hazard ratio; Cl: confidence interval.

*Statistically significant p-value <0.05.

In this study, both adjuvant (chemo-surgery) and hormonal
treatment were frequently (45.7%) used, while hormonal ther-
apy only (0.9%) and adjuvant therapy (0.9%) were used in a
few patients. Similarly, Opanga et al.!” reported that adjuvant
chemotherapy (66.9%) was the commonly employed treat-
ment modality. In addition, the study conducted at Kenyatta
National Hospital revealed that a relatively higher number of
patients used chemotherapy only (23.3%), and the lowest
number of patients used chemo-radiation and surgery (1.9%).%
Such variation may be due to the different treatment protocols
for different breast cancer stages.

The 5-year overall mean survival rate was 62.6%. It is
relatively higher than the study conducted in five Sub-
Saharan African countries, which reported that the overall
3-year survival rate was 50%.%° Another study on Ugandan
breast cancer patients also reported that the cumulative
5-year survival was 51.8%.?” In addition, the overall survival
for years 1, 2, and 5 were decreased with time with 82.9%,
71.6%, and 63.8%, respectively. This percentage is lower
than a study in Brazil that showed that years 1, 2, and 5 over-
all breast cancer survival was 95.5%, 83.7%, and 87.3%,
respectively.?® This discrepancy could be attributed to lower
screening rates, as the county has not been able to implement
a sustained screening program due to financial, logistically
reasons, lack of access to the improved infrastructure of
pathology, radiology, surgery, radiation therapy, and medical
oncology services and lower patient advocacy level.

During the Syears of the treatment follow-up period,
37.1% of patients died. In contrast, other studies in Sub-
Saharan African countries revealed a mortality rate between

23% and 41%.26?7 However, the majority of the patients had
partial remission and progression of disease after treatment
in this study setting. However, in India, 76% of the patients
had either complete or partial responses after treatment.?
The discrepancy could result from improved infrastructure
in India compared to the rural areas of Kenya.

Furthermore, the study found that the mean cancer-spe-
cific survival period was 25months, the mean metastasis-
free survival was 15 months, and the cancer-specific survival
after metastasis was 9.9 months. These findings are slightly
lower than in the study conducted in Malaysia, where the
mean cancer-specific survival was 68.1 months.*® In con-
trast, cancer-specific survival after metastasis was found to
be 16 months in the United States.>! Furthermore, the study
conducted in Egypt showed that the mean survival time was
84.6 += 1.7months.3> This may be due to variations in the
quality of healthcare.

Considering the associated factors, the size of the tumor
was the only statistically significant predictor of mortality
among breast cancer patients. Breast cancer patients diag-
nosed at the advanced stage of the disease had 3.82 times
more hazards of dying (crude hazard ratio (CHR)=3.82, 95%
CI=1.5-9.8) than an early stage of the disease. This finding
is in line with similar studies (hazard ratio (HR)=1.37; 95%
CI=1.32-1.42; p=0.001).'® This could be due to challenges,
particularly with access to timely and adequate essential ser-
vices.** In contrast to other studies,*** age and the presence
of comorbidity were not statistically significant. In addition,
a study conducted by Wang et al.** reported that age, race,
marital status, grade, tumor subtype, tumor size, surgery of
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primary cancer, and a history of radiotherapy or chemother-
apy were independent prognostic factors. These variations
may be due to the different histopathology of breast cancer
and other sociodemographic characteristics of the patients.

Limitation of the study

Although this study was the first of its kind to report treat-
ment outcomes among breast cancer patients, it has the fol-
lowing limitations: smaller sample size, the data obtained
might be affected by documentation due to the retrospective
nature of the study, and generalizability may not be feasible
as the study was conducted in a single setting. In addition,
there were some incomplete data. Therefore, a multicenter
prospective study ought to be conducted to describe the clin-
ical pattern and treatment outcome of breast cancer in Kenya.

Conclusion

More than half of breast cancer patients survived after 5 years
of the initial diagnosis, and more than one-third have died.
Most patients were diagnosed with invasive ductal breast and
had stage III breast cancer during the initial diagnosis.
Relatively, more number of patients had estrogen receptor-
positive, progesterone receptor-negative, and HER2 negative
breast cancer types. In addition, the mean cancer-specific sur-
vival time and mean cancer-specific survival time after
metastasis was 25%+23.6 and S5.6months, respectively.
Furthermore, the tumor size was the only statistically signifi-
cant predictor of mortality among breast cancer patients in
the multivariate Cox regression analysis as it is seen from the
study that most of the patients had poor prognoses. Hence,
countrywide awareness creation and screening programs
should be performed.
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