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Introduction: The treatment outcome of cancer is poor in the African setting due to inadequate treatment and diagnostic facilities.
However, there is a paucity of data on solid cancers in Kenya. Hence, this study aimed to investigate the treatment outcomes and its
determinant factors among adult patients diagnosed with selected solid malignancies at Kenyatta National Hospital (KNH).
Materials and Methods: A prospective cohort study was employed at the Oncology Department of KNH from 1st July 2020 to 31st

December 2021. All new patients with a confirmed diagnosis of lymphoma, prostate cancer and breast cancer were studied.
A consecutive sample of 99 breast cancer, 50 lymphomas, and 82 prostate cancer patients was included in the study. Semi-
structured questionnaires consisting of socio-demographics, clinical characteristics, and quality of life were employed to collect the
data. All enrolled patients were followed prospectively for 12 months. Treatment outcomes were reported as mortality, cancer-specific
survival and health-related quality of life. The data were entered and analyzed using the SPSS 20.0 statistical software. Survival
outcomes and its predictors were evaluated using the Kaplan–Meier analysis and Cox regression analyses, respectively.
Results: The study showed that the mortality rate among breast and prostate cancer patients was 3% and 4.9%, respectively. In
contrast, the mortality rate was 10% among lymphoma patients. Most of the patients had partial remission and a good overall global
health-related quality of life. Older age above 60 years, co-morbidity, distant metastasis and advanced stages of disease were
significant predictors of mortality.
Conclusion: Although the mortality was not high at 12 months, only a few patients had complete remission. For many patients, the
disease was progressing, despite 12-month mortality was not high. Therefore, longer follow-up will be required to report cancer
mortality accurately. In addition, most of the patients had a good overall global health-related quality of life.
Keywords: treatment outcomes, health-related quality of life, solid malignancies, Kenyatta National Hospital

Introduction
Cancer is characterized by the uncontrolled multiplication of cells inherited or acquired from environmental exposure and
other factors.1 Cancers can be classified into two categories based on tissue origin (histological type) and the primary site
of tumor development. Histologically, cancers can be categorized as carcinoma, sarcoma, leukaemia, myeloma, lympho-
mas, and mixed types.2 Colorectal, breast cancer, lymphoma, prostate cancer are the frequent solid malignancies.3

Globally, cancer cases are increasing, and 23.6 million new cancer cases are expected to be diagnosed in 2030.4 In
2020, around ten million deceased cancer patients were reported globally.3 This growing trend of cancer incidence has
forced human beings to work more on cancer prevention and treatments.5

Cancer Management and Research 2022:14 1525–1540 1525
© 2022 Degu et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php
and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Cancer Management and Research Dovepress
open access to scientific and medical research

Open Access Full Text Article

Received: 7 February 2022
Accepted: 7 April 2022
Published: 22 April 2022

C
an

ce
r 

M
an

ag
em

en
t a

nd
 R

es
ea

rc
h 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-6562-0548
http://orcid.org/0000-0003-0630-8228
http://orcid.org/0000-0001-7347-7561
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
http://www.dovepress.com/permissions.php
https://www.dovepress.com


Although infectious diseases are the greatest burden for Sub-Saharan African Countries, cancer incidence is growing
at an alarming rate.6 Around 70% of deaths in developing countries were due to cancer.7 In sub-Saharan Africa, prostate
cancer, liver cancer, esophageal cancer, Kaposi sarcoma, and colorectal cancer are the most common solid malignancies
in males. On the other hand, breast, cervical, and ovarian are the commonest cancers among the female population.6

Early detection and treatment of cancer have an immense contribution to reduce the survival and mortality of cancer
patients.8 However, there are inadequate resources to diagnose and treat cancer in developing countries, resulting in poor
treatment outcomes, significant morbidity and mortality, increased healthcare costs, and reduced quality of life.8,9

Furthermore, even with chemotherapy, patients experienced mild to life-threatening adverse effects. In addition, there
is an enormous probability of not achieving the desired treatment outcomes due to the cytotoxicity of most anticancer
agents and unpredictable treatment outcomes due to inter-individual pharmacokinetic variability.9,10 Despite a lack of
comprehensive evidence about treatment outcomes in prostate cancer patients in the study setting, earlier research in
Kenya on the survival of undifferentiated and poorly differentiated prostate cancer was poor irrespective of how it was
treated.11 In addition, a previous systematic review reported that the survival rate of breast cancer patients was relatively
low.12 Despite this, there is a paucity of evidence about the treatment outcome of breast cancer, prostate cancer and
lymphoma patients in Kenya. Therefore, this study was envisioned to investigate the treatment outcomes and associated
factors among adult patients diagnosed with selected solid malignancies at the Oncology Department of Kenyatta
National Hospital.

Materials and Methods
Study Setting and Period
The study was conducted at the Oncology Department of Kenyatta National Hospital from 1st July 2020 to 31st

December 2021. KNH is the biggest tertiary hospital in East & Central Africa, with an 1800 bed capacity. Currently,
it has 50 inpatient wards, 22 clinics, and 24 theatres. Since it is the largest tertiary hospital in Kenya, it has a diversified
patient population drawn from across the country.

Study Design
A single-arm prospective cohort study was employed to assess the treatment outcomes among adult patients with selected
solid malignancies. Treatment outcome was measured at the end of the 12 months follow-up period for the respective
cancer types.

Target Population
All treatment-naive hospitalized and ambulatory adult patients with a histologically confirmed diagnosis of prostate
cancer, lymphoma, and breast cancer treated in the Oncology Department of KNH were targeted in the study. Those
malignancies are targeted to study based on their higher prevalence and the possibility of having treatment outcome
measuring parameters in the context of the study setting.

Eligibility Criteria
Inclusion Criteria

● All treatment-naive adult patients (≥18 years) with a histologically confirmed diagnosis of prostate cancer,
lymphoma, and breast cancer treated in the hospital between 1st July 2020 to 31st December 2020 were enrolled
for the follow-up study period.

● Patients who signed the informed written consent.

Exclusion Criteria
● Prostate cancer, lymphoma and breast cancer patients started and completed their treatment before the beginning of
the study.

● Patients who were not willing to participate in the study.
● Unconscious patients who could not provide information during the data collection.
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Sample Size and Sampling Techniques
All new eligible patients with a histologically confirmed diagnosis of solid malignancies (prostate cancer, lymphoma and
breast cancer) during the study period were included. Hence, a consecutive sampling technique was employed since all
eligible new patients were studied because of having a small population for the selected solid malignancies. Accordingly,
99 breast cancer patients, 50 lymphoma patients, and 82 prostate cancer patients were included in the study.

Data Collection Tool and Procedure
The principal investigator, co-investigators, oncology residents, Oncology Pharmacists and United States International
University-Africa fourth-year Pharmacy students were involved in the data collection. In addition, relevant training was
given for the data collectors regarding the appropriate use of the tool for data collection. A semi-structured questionnaire
consisting of socio-demographics, clinical characteristics, ECOG (The Eastern Cooperative Oncology Group) perfor-
mance scale,13 and The European Organization for Research and Treatment of Cancer Quality of life Questionnaire
(EORTC QLQ 30)14 was employed to collect the data.

By interviewing patients and reviewing their medical records, pertinent data such as health-related quality of life,
sociodemographics, histological type of cancer, co-morbidities, clinical stage of cancer, treatment regimens, and hormone
receptor status were collected. Two measurements were done for each patient during the follow-up period. The first
measurement (before the commencement of cancer treatment) was done as a baseline measurement to collect data on the
ECOG performance scale, the stage of cancer, and other relevant socio-demographic, clinical characteristics and health-
related quality of patients. The second follow-up measurement was conducted one year after the start of appropriate
cancer therapy for each cancer type. In this last phase of data collection, mortality, cancer-specific survival time,
remission status and health-related quality of data was collected to determine treatment outcomes.

Before initiating the actual study, a pre-test was performed on ten patients to confirm the reliability of the data
collection instruments. Following the pre-test, all the required modifications were implemented on the tools before
applying them in the actual research.

Study Variables
The outcome variable of interest was treatment outcome. The following possible outcomes were targeted; mean survival
time, health-related quality of life, and disease metastasis after treatment. Besides, the following variables, such as age,
presence of co-morbidity, type of co-morbidity, treatment regimen, stage of cancer, histological type of cancer, and
hormone receptor status, were likely to influence the outcome variables.

Reliability and Validity of the Instruments
Standard tools such as the EORTC Quality of Life Questionnaire were used to ensure the replicability of the instruments.
Besides, the Cronbach alpha test (α value should be > 0.7) was also employed to assess the reliability of the tools used for
data collection.

Validity of the questionnaire was maintained by pre-testing the data collection instrument, expert opinion, or feedback
(medical oncologists, oncology pharmacists, and epidemiologists) and recruiting representative samples of the target
population. After reviewing expert opinion and pilot study, all necessary modifications were incorporated in the final
questionnaire.

Data Analysis
The data were coded, inserted, cleaned and analyzed using the latest version of SPSS statistical software. Categorical
patient characteristics were summarized using descriptive statistics, and continuous variables were reported using mean
and standard deviation. Survival outcomes were evaluated using the Kaplan-Meier analysis, and a Log rank test was used
to assess the difference in survival probability across different treatment regimens. Univariate and multivariate Cox
regression analyses were used to investigate the predictors of survival outcomes. Statistical significance was considered
at a p-value of ≤0.05.
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Operational Definition of Terms
Adult patients: Cancer patients with selected diagnosis of malignancies 18 years and above.

Baseline data: The information collected before the beginning of treatment.
Cancer-specific survival: is defined as the time interval from the date of primary cancer diagnosis to the date of cancer

related-death or last follow-up.
Cancer-specific survival after metastasis: defined as the time interval from the date of the first radiographic metastasis

to the date of cancer related-death or last follow-up.
Complete remission: defined as no evidence of disease on repeat scanning after treatment.
Treatment outcome: is defined in terms of health-related quality of life, mortality, cancer-specific survival, metastasis-

free survival, cancer-specific survival after metastasis, complete and partial remission.
Metastasis-free survival: defined as the time interval from the date of primary cancer diagnosis to the first radio-

graphic metastasis.
Non-response: defined as failure to achieve partial remission.
Partial remission: defined as a reduction in tumor volume of at least 50% compared with pretreatment imaging.
Progressive disease: defined as increased size of the tumor despite therapy.
Selected solid malignancies: Adult patients with a histologically confirmed diagnosis of prostate cancer, breast cancer

and lymphoma.
Treatment naive: A patient who will not start cancer therapy before the beginning of the study.
Good health-related quality of life: A high mean score (≥60) on the functional scale and a low mean score (<60) on

the symptom scale of the EORTC QLQ 30 questionnaire.
Poor health-related quality of life: Represented by a low mean score (<60) on the functional scale and a high mean

score (≥60) on the symptom scale of the EORTC QLQ 30 questionnaire.

Results
Socio-Demographic Characteristics of the Patients
A total of 231 patients, 99 breast cancer patients, 50 lymphoma patients, and 82 prostate cancer patients, were included in
the study. The mean age of breast cancer patients was 49.2 ±12.1 years, while the mean age of prostate and lymphoma
patients was 68.5 ±7.9 years and 37.8 ±16.4 years, respectively. Most of the patients completed secondary level education
in all three types of cancers. Besides, most of the study participants had no family history of cancer in all the cancer types
included in the study (Table 1).

Clinical Characteristics of the Study Participants
The present study showed that 48.5%, 50%, and 54% of breast cancer patients, prostate cancer patients, and lymphoma
patients had comorbid conditions, respectively. Of those, hypertension accounted for 30.3% and 45.1% of co-morbidities
in breast and prostate cancer patients, respectively. Nonetheless, deep vein thrombosis, hypertension and hepatitis were
relatively the least prevalent co-morbidities in lymphoma patients. Most prostate cancer patients (74.4%) had distant
metastasis at diagnosis (Table 2).

The present study showed that most breast cancer and lymphoma patients had stage III tumor, nodes, and metastases
(TNM) staging of the disease. Nonetheless, the predominant proportion of prostate cancer patients (73%) had an
advanced stage of the disease (Figure 1).

The present study showed that 29.3% of breast cancer patients had estrogen and progesterone receptor-positive while
17.2% had triple receptor-negative hormone receptor status. In addition, 16.2% of the study participants had human
epidermal growth factor receptor 2 Positive cancer (Appendix I).

Histologically, invasive ductal carcinoma accounted for the most prevalent (97%) types of breast cancer. In contrast,
invasive lobular carcinoma and non-invasive ductal carcinoma were the least prevalent histological types of breast
cancer. In prostate cancer patients, adenocarcinoma was the most commonly diagnosed histologically. Among lymphoma
patients, non-Hodgkin’s lymphoma accounted for 62% of cases (Appendix II).
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The current study demonstrated that most breast cancer, prostate cancer, and lymphoma patients had no significant
change in serum creatinine, liver function test, or hematological parameters during the last follow-up period. Despite this,
51.5% of breast cancer and 28% of lymphoma patients had a low hemoglobin level in the last follow up period.
Furthermore, 20% of lymphoma patients had a significantly abnormal liver function test (Appendix III).

In terms of treatment, 29.3% of breast cancer patients had been treated with the combination of radiotherapy,
chemotherapy, surgery and endocrine therapy in the study setting. In prostate cancer patients, endocrine therapy
(26.8%) was the mainstay of treatment. Nonetheless, chemotherapy was the least commonly used treatment regimen
among prostate cancer patients. Contrastingly, chemotherapy was the principal treatment approach (80%) among
lymphoma patients (Table 3).

In breast cancer patients, tamoxifen accounted for 34.5% of endocrine therapy used in the study setting. In contrast,
letrozole was the least (1%) prevalent endocrine therapy among breast cancer patients in the study setting. In addition,
the combination of doxorubicin, cyclophosphamide, and paclitaxel was the most commonly used chemotherapy regimen

Table 1 Socio-Demographic Characteristic of the Study Participants

Variable Breast Cancer Prostate Cancer Lymphomas

Frequency (%) Frequency (%) Frequency (%)

Age
< 60 years 80 (80.8) 9 (11.0) 43 (86)
≥60 years 19 (19.2) 73 (89.0) 7 (14)

Gender
Male 0 (0) 82 (100) 26 (52)
Female 99 (100) 24 (48)

Marital status
Single 23 (23.2) 0 (0) 16 (32)
Married 61 (61.6) 70 (85.4) 27 (54)

Divorced 9 (9.1) 2 (2.4) 4 (8)

Widowed 6 (6.1) 10 (12.2) 3 (6)
Educational status
Primary 33 (33.3) 27 (32.9) 6 (12)

Secondary 48 (48.5) 49 (59.8) 24 (48)
Tertiary 16 (16.2) 4 (4.9) 19 (32)

Illiterate 2 (2.0) 2 (2.4) 1 (2)

Occupational status
Housewife 12 (12.1) 0 (0) 2 (4)

Government employee 5 (5.1) 4 (4.9) 1 (2)

Retired 10 (10.1) 68 (82.9) 3 (6)
Merchant 7 (7.1) 3 (3.7) 5 (10)

Unemployed 23 (23.2) 3 (3.7) 23 (46)

Farmer 17 (17.2) 2 (2.4) 1 (2)
Daily laborer 13 (13.1) 0 (0) 2 (4)

Private employee 5 (5.1) 1 (1.2) 2 (4)
Other 7 (7.1) 1 (1.1) 11 (22)

History of substance use
Alcohol 4 (4.0) 18 (19.6) 5 (10)
Alcohol and smoking 85 (85.9) 29 (35.4) 9 (18)

Smoking cigarette 0 (0) 4 (4.9) 1 (2)

None 10 (10.1) 31 (37.8) 35 (70)
Family history of cancer
Yes 14 (14.1) 11 (13.4) 8 (16)

No 85 (85.9) 71 (86.6) 42 (84)
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(40.4%) in breast cancer patients. In prostate cancer patients, the combination of goserelin and bicalutamide was the most
prevalent endocrine therapy used in the study setting. In lymphoma patients, ABVD (doxorubicin, bleomycin, vinblastine
and dacarbazine) regimen accounted for 38% of cases in the study setting (Table 4).

Survival Outcomes Among the Study Participants
The mortality rate among breast and prostate cancer patients was 3% and 4.9%, respectively, in the last follow up period.
In contrast, the mortality rate was 10% among lymphoma patients, while the other 90% of patients had censured
outcomes. Most patients with breast cancer (45.5%), prostate cancer (45.1%), and lymphoma (42%) experienced partial
remission during the most recent follow-up period. Nonetheless, only a small percentage of prostate cancer and

Table 2 Clinical Characteristics of the Study Participants

Variable Breast Cancer Prostate Cancer Lymphomas

Frequency (%) Frequency (%) Frequency (%)

Co-morbidity
Present 48(48.5) 41(50.0) 27(54.0)
Absent 51(51.5) 41(50.0) 23(46.0)

Number of co-morbidities
One 34(34.3) 26(31.7) 20(40.0)
Two 1(11.1) 13(15.8) 5(10.0)

Three 0(0.0) 2(2.4) 2(4.0)

ECOG performance scale
0 46(46.5) 19(23.2) 24(48.0)

1 33(33.3) 42(51.2) 14(28.0)

2 9(9.1) 14(17.1) 5(10.0)
3 8(8.1) 4(4.9) 3(6.0)

4 3(3.0) 3(3.7) 4(8.0)

Any distant metastasis
No 59(59.6) 21(25.6) 40(80.0)

Yes 40(40.4) 61(74.4) 10(20.0)

Site of metastasis
Lung 14(14.1) 0(0.0) 2(4.0)

Bone 12(12.1) 55(67.1) 5(10.0)

Brain 1(1.0) 0(0.0) 3(6.0)
Liver 2(2.0) 2(2.4) 0(0.0)

Bone and lung 5(5.1) 2(2.4) 0(0.0)

Bone and liver 1(1.0) 1(1.2) 0(0.0)
Liver, lung and bone 5(5.1) 0(0.0) 0(0.0)

Liver and lung 1(1.0) 0(0.0) 0(0.0)
Liver, bone and brain 0(0.0) 1(1.2) 0(0.0)

Type of co-morbidity
Dilated cardiomyopahty 3(3.0) 0(0.0) 0(0.0)
Diabetes mellitus 12(12.1) 8(9.8) 3(6.0)

Hepatitis 0(0.0) 0(0.0) 4(8.0)

Hypertension 30(30.3) 37(45.1) 4(8.0)
Pulmonary tuberculosis 1(1.0) 0(0.0) 3(6.0)

Asthma 2(2.0) 0(0.0) 1(2.0)

Chronic kidney disease 1(1.0) 3(3.7) 1(2.0)
Anemia 0(0.0) 1(1.2) 3(6.0)

Pneumonia 2(2.0) 0(0.0) 1(1.0)

Arthritis 3(3.0) 0(0.0) 0(0.0)
Deep vein thrombosis 1(1.0) 3(3.7) 4(8.0)

Abbreviation: ECOG, The Eastern Cooperative Oncology Group.
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lymphoma patients had complete remission in the last follow up period. Twenty-four percent of breast cancer, 36.6%
prostate cancer and 20% lymphoma patients had disease progression in the last follow up (Table 5).

According to the findings of the current study, the mean cancer-specific survival was 11.4 months, 11.5 months, and
10.7 months for breast cancer, lymphoma, and prostate cancer patients, respectively. In addition, the mean metastasis-free
survival time was 10.8 months, 10.2 months, and 11.2 months among breast cancer, lymphoma and prostate cancer
patients, respectively (Table 6).

2%

24%

42%

31%

4%

23%

73%

2%

30%

42%

26%

0%

10%

20%

30%

40%

50%

60%

70%

80%

I II III IV

P
er

ce
nt

ag
e 

of
 s

tu
dy

 p
ar

ti
ci

pa
nt

s 

Stage of the disease

Breast cancer

Prostate cancer

Lymphomas

Figure 1 TNM staging of the disease among the study participants.

Table 3 Treatment Regimens Used for the Study Participants

Cancer Type Frequency Percent

Breast cancer treatment regimen
Radiotherapy, chemotherapy and surgery 14 14.1

Radiotherapy and chemotherapy 6 6.1
Radiotherapy, chemotherapy and endocrine therapy 5 5.1

Chemotherapy and surgery 8 8.1

Chemotherapy, surgery and endocrine therapy 11 11.1
Chemotherapy 14 14.1

Radiotherapy, chemotherapy, surgery and endocrine therapy 29 29.3

Radiotherapy, surgery and endocrine therapy 1 1.0
Surgery 1 1.0

Chemotherapy and endocrine therapy 10 10.1

Prostate cancer treatment regimen
Chemotherapy 1 1.2

Radiotherapy and endocrine therapy 12 14.6
Radiotherapy, chemotherapy, surgery and endocrine therapy 14 17.1

Surgery and endocrine therapy 10 12.2

Radiotherapy, surgery and endocrine therapy 19 23.2
Endocrine therapy 22 26.8

Chemotherapy and endocrine therapy 4 4.9

Lymphomas treatment regimen
Chemotherapy 40 80

Radiotherapy and chemotherapy 10 20

Cancer Management and Research 2022:14 https://doi.org/10.2147/CMAR.S361485

DovePress
1531

Dovepress Degu et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


The Kaplan Meier analysis of the present study demonstrated that breast cancer, lymphoma and prostate cancer
patients with co-morbidity, distant metastasis, advanced stage of the disease and older than 60 years had a shorter mean
survival estimate than their respective counterparts. In addition, the Log rank test revealed a statistically significant mean
difference in the mean survival estimate among all cancer patients with 60 years and above, distant metastasis, advanced
stage of the disease and comorbid conditions as compared to their counters parts as described in Table 7.

Table 4 Types of Endocrine Therapy and Chemotherapy Regimens Used Among the Study
Participants

Endocrine Therapy of Breast Cancer Patients Frequency Percent

Tamoxifen 34 34.3

Herceptin 15 15.2

Anastrazole 4 4.0
Herceptin+tamoxifen 7 7.1

Letrozole 1 1.0

Endocrine therapy of prostate cancer patients
Goserelin 7 8.5

Bicalutamide 2 2.4
Goserelin + bicalutamide 64 78.0

Abiraterone 2 2.4

Goserelin+bicalutamide+abiraterone 7 8.5
Chemotherapy regimens of prostate cancer patients
Docetaxel+predisnolone 4 4.9

Docetaxel 16 19.5
Chemotherapy regimens of breast cancer patients
AC (doxorubicin and cyclophosphamide)+paclitaxel 40 40.4

Capecitbine+gemcitabine 3 3.0
Carboplatin+docetaxel 1 1.0

CMF (cyclophosphamide, methotrexate and fluorouracil) 1 1.0

AC (doxorubicin and cyclophosphamide) 35 35.4
MAC (methotrexate, adriamycin and cyclophosphamide) 1 1.0

TBC (thiotepa+busalfan+cyclophosphamide) 1 1.0

Capecitbine+docetaxel 2 2.0
AC (doxorubicin and cyclophosphamide)-docetaxel 6 6.1

FAC (5-fluorouracil, doxorubicin and cyclophosphamide) 6 6.1

5-FU-epirubicin+cyclophosphamide 1 1.0
Chemotherapy regimens of lymphoma patients
CHOP (cyclophosphamide, doxorubicin, vincristine, prednisone) 9 18.0

ABVD (doxorubicin, bleomycin, vinblastine and dacarbazine) 21 42.0
R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine,

prednisone)

19 38.0

FCR (fludarabine, cyclophosphamide and rituximab) 1 2.0

Table 5 Status of Remission of the Patients During the Last Follow-Up Period

Remission Status Breast Cancer Prostate Cancer Lymphoma

Frequency (%) Frequency (%) Frequency (%)

Complete remission 14(14.1) 1(1.2) 1(2)
Partial remission 45(45.5) 37(45.1) 21(42)

None response 16(16.2) 14(17.1) 18(36)

Progression of disease 24(24.2) 30(36.6) 10(20)
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Predictors of Mortality Among the Study Participants
The multivariate cox-regression analysis showed that breast cancer patients above 60 years had 2.8 times more risk of
dying than those below 60 years of age (AHR:2.8, 95% CI: 0.2–0.7, p=0.001). In addition, breast cancer patients who had
co-morbidity, distant metastasis, and advanced stage of disease had 2.2 (AHR: 2.8, 95% CI: 0.2–0.7, p=0.001), 3.1
(AHR: 2.8, 95% CI: 0.3–0.8, p=0.002) and 2.1 (AHR: 2.8, 95% CI: 1.5–2.3, p=0.01) times more risk of dying than their
counterparts, respectively.

In lymphoma patients, the multivariate cox-regression analysis depicted that the risk of dying was 2.4 (AHR:2.4, 95%
CI: 3–5, p=0.002), 2.3 (AHR:2.3, 95% CI: 0.5–0.9, p=0.04), 3.1 (AHR: 3.1, 95% CI: 0.3–0.9, p=0.02) and 2.5 (AHR:2.5,
95% CI: 1.3–2.9, p=0.03) times more among patients who had co-morbidity, distant metastasis, and advanced stage of
disease as compared to their counterparts, respectively. Furthermore, older age above 60 years, presence of co-morbidity,
distant metastasis and advanced stages of disease were statistically significant predictors of mortality among prostate
cancer patients (Table 8).

Health-Related Quality of Life Among the Study Participants
The study’s findings showed a significant improvement in all domains of health-related quality of life after initiation of
treatment among breast cancer, lymphoma, and prostate cancer patients (Table 9). Besides, most breast cancer (64%),
lymphoma (58%) and prostate cancer (85%) patients had a good overall global health-related quality of life in the last
follow up period (Figure 2).

Table 6 Mean Cancer-Specific Survival Outcomes Among the Study Participants

Survival Parameter Breast Cancer Prostate Cancer Lymphoma

Mean (in Months)±SD Mean (in Months)±SD Mean (in Months)±SD

Cancer-specific survival 11.4±2.1 11.5±2.3 10.7±2.7

Metastasis free survival 10.8±3.2 10.2±3.8 11.2±2.8
Cancer-specific survival after metastasis 10.9±2.8 10.4±3.6 11.5±2.1

Table 7 Mean Survival Estimate Among the Study Participants

Variable Breast Cancer Lymphoma Prostate Cancer

MSE (Months)±
SEM (95% CI)

Log Rank
Test

(p-value)

MSE (Months)±
SEM (95% CI)

Log Rank
Test

(p-value)

MSE (Months)±
SEM (95% CI)

Log Rank
Test

(p-value)

Age (in years) 0.02* 0.04* 0.01*

<60 years 11.3±2.2(0.2–0.5) 11.4±2.8(0.5–0.9) 11.2±2.3(3.2–4.1)

≥60 years 9.2±2.3(0.4–0.7) 10.2±3.2(0.1–0.5) 9.5±2.7(0.2–0.8)
Co-morbidity 0.03* 0.02* 0.02*

Absent 10.5±2.1(2.6–3.5) 10.6±2.3(0.5–0.9) 11.4±3.9(0.2–0.7)

Present 8.5±1.3(0.2–0.9) 11.8±3.1(2.1–2.8) 10.2±2.4(0.3–0.9)
Distant metastasis 0.02* 0.03* 0.03*

No 10.9±1.6(0.2–0.7) 11.1±2.2(2.6–3.1) 11.2±2.6(2.4–3.1)

Yes 7.2±2.7(0.4–0.9) 8.2±2.4(2.5–4.2) 10.1±2.5(3.1–3.9)
Stage of the disease 0.04* 0.01* 0.04*

Early stage (I and II) 11.5±3.6(0.3–0.7) 10.6±3.1(2.4–4.2) 11.4±3.5(0.4–0.8)

Advanced stage (III
and IV)

8.6±4.5(0.2–0.8) 8.1±2.6(2.2–2.9) 9.8±2.6(0.2–0.9)

Note: *Statistically significant.
Abbreviations: MSE, mean survival estimate; SEM, standard error of the mean.
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Table 8 Predictors of Mortality Among the Study Participants

Variable Breast Cancer Lymphoma Prostate Cancer

Bivariate
Analysis

P-value Multivariate
Analysis

P-value Bivariate
Analysis

P-value Multivariate
Analysis

P-value Bivariate
Analysis

P-value Multivariate
Analysis

P-value

CHR
(95% CI)

AHR
(95% CI)

CHR
(95% CI)

AHR
(95% CI)

CHR
(95% CI)

AHR
(95% CI)

Age (in years)
<60 years 1 1 1 1 1 1

≥60 years 3.8 (0.2–0.7)* 0.01* 2.8(0.7–0.9) 0.001* 2.8(2–7) 0.001* 2.4(3–5) 0.002* 2.3 (0.4–0.8)* 0.01* 2.1(0.8–0.9) 0.01*

Co-morbidity
Absent 1 1 1 1 1 1

Present 3.2(0.2–0.6) 0.005* 2.2(0.2–0.8) 0.004* 2.1(0.2–0.7) 0.05* 2.3(0.5–0.9) 0.04* 2.2(0.4–0.7) 0.004* 2.3(0.2–0.9) 0.02*

Distant metastasis
No 1 1 1 1 1 1

Yes 4.2(0.2–0.7) 0.03* 3.1(0.3–0.8) 0.002* 3.2(0.2–0.7) 0.01* 3.1(0.3–0.9) 0.02* 2.2(0.3–0.6) 0.04* 2.4(0.2–0.9) 0.002*

Stage of the disease
Early stage (I and II) 1 1 1 1 1 1

Advanced stage (III and IV) 2.3(0.7–0.9) 0.02* 2.1(1.5–2.3) 0.01* 3.3(0.4–0.9) 0.002* 2.5(1.3–2.9) 0.03* 3.3(0.2–0.9) 0.02* 2.1(1.5–2.3) 0.003*

Note: *Statistically significant.
Abbreviations: AHR, adjusted hazard ratio; CHR, crude hazard ratio.
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Discussion
The study assessed treatment outcomes and associated factors among breast cancer, lymphoma and prostate cancer
patients. The mean ages of the study participants were 49.2 ±12.1, 68.5 ±7.9 and 37.8 ±16.4 years in breast cancer,
prostate and lymphoma patients, respectively. A global study reported a higher frequency of early-onset breast cancers in

Table 9 Health-Related Quality of Life Among the Study Participants

Scale Quality of Life
Scale/Item

Breast Cancer Prostate Cancer Lymphoma

Baseline
(Mean±
SEM)

Last Follow
Up Period
(Mean± SEM)

Baseline
(Mean±
SEM)

Last Follow
Up Period
(Mean± SEM)

Baseline
(Mean±
SEM)

Last Follow
Up Period
(Mean± SEM)

EORTC QLQ-C30 Global health
status
Global health status 56.4±3.2 66.4±2.2 47.7±2.3 77.7±2.1 46.1±4.6 60.1±3.4
Functional scales
Physical functioning 45.3±3.5 66.2±3.2 37.6±4.6 67.6±3.3 49.4±3.9 68.5±4.9

Role functioning 40.4±3.8 60.6±3.5 41.4±4.7 61.4±3.7 38.0±4.2 55.0±5.3
Emotional functioning 51.2±2.6 71.1±2.9 48.4±4.1 77.4±3.2 46.8±5.4 56.7±5.2

Cognitive functioning 55.7±3.4 65.7±3.1 46.4±3.8 85.4±2.7 45.9±5.2 74.7±3.9

Social functioning 44.0±3.6 64.0±3.0 43.3±4.9 81.3±3.3 39.2±4.1 55.3±5.1
Symptom scales/
items
Fatigue 79.2±3.4 29.2±3.1 69.7±3.2 29.8±3.3 66.7±4.3 38.7±5.2
Nausea and vomiting 80.4±2.6 20.5±2.9 75.5±1.5 5.5±1.6 69.2±3.2 13.3±3.0

Pain 68.7±3.8 38.9±3.4 78.8±2.9 37.8±3.4 78.0±4.5 37.0±4.8

Dyspnoea 65.6±4.7 25.9±3.6 88.4±3.5 7.3±2.4 69.2±3.5 19.3±4.5
Insomnia 77.6±3.3 27.9±3.4 65.3±3.6 24.4±3.8 73.7±3.6 42.7±5.5

Appetite loss 69.7±1.4 19.7±2.9 60.0±3.6 15.0±2.9 80.0±6.2 40.0±5.5

Constipation 75.5±2.9 15.5±2.6 75.2±3.9 14.2±3.3 78.3±2.9 8.6±2.8
Diarrhoea 74.1±3.8 14.1±2.6 66.4±1.9 4.1±1.8 61.2±3.4 11.3±3.2

Financial difficulties 85.7±4.8 65.7±4.4 65.7±4.2 45.9±5.2 67.9±5.3 54.7±6.4

Abbreviations: EORTC QLQ-C30, European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire 30, SEM: standard error of the mean.
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Figure 2 Overall health-related quality of life of the study participants in the last follow up period.
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developing countries than in developed countries.15 Similarly, other studies showed that the mean age of breast and
prostate cancer patients was 52.57, 68.4 and 66 years, respectively.16–18 In contrast to our study, the median age of
diagnosis among lymphoma patients was 67.2 years, as reported by Smith et al study.19 However, the mean age of
lymphoma patients in our setting is in agreement with the American Cancer Society report, which showed that the
average age of diagnosis in Hodgkin lymphoma patients was 39 years.20 This similarity could be probably due to the high
prevalence of lymphoma in early adulthood in both settings.

The present study showed that most breast cancer and lymphoma patients had stage III tumor, nodes, and metastases
(TNM) staging of the disease, which reflects the lack of adequate awareness of early cancer screening in our setting. In
contrast, Japanese, Chinese and Ethiopian studies showed that most breast cancer patients had clinical stage II and III
cancer.21–23 Nonetheless, the predominant proportion of prostate cancer patients (73%) had an advanced stage of the
disease. This urges the implementation of public awareness strategies of prostate cancer’s early signs and symptoms in
our setting to circumvent the high prevalence of advanced-stage prostate cancer patients. These findings agree with the
Rwandese and Nigerian study, which showed that most (85%) prostate cancer patients had an advanced and were locally
advanced (88.9%) stage at the time of diagnosis, respectively.16,24 Such differences may be due to differences in literacy
level and health-seeking behaviour of patients.

In addition, a significant proportion of breast cancer patients had estrogen and progesterone receptor-positive (29.3%)
and human epidermal growth factor receptor 2 Positive cancer (16.2%). Likewise, previous systematic reviews and meta-
analyses in East African countries reported an overall high (55%) prevalence of estrogen receptor-positive breast cancer
subtypes.25 A Chinese study also revealed a higher proportion of ER-positive (79.5%) and HER-2 positive breast cancer
(70.8%) among the study participants.22 Despite this fact, a sub-Saharan Africa study demonstrated that many patients
did not initiate treatment (17%) one year after diagnosis due to financial constraints.26 Therefore, a collaborative effort is
indispensable at the national level for equitable access to cancer treatment to effectively control the prevalent breast
cancer subtypes in the study setting.

Histologically, invasive ductal carcinoma was the most prevalent (97%) type of breast cancer. Similarly, an Ethiopian
study demonstrated that 95.63% of breast cancer patients had invasive ductal carcinoma.23 In prostate cancer patients,
adenocarcinoma was the most commonly diagnosed histologically. Among lymphoma patients, non-Hodgkin’s lym-
phoma accounted for 62% of cases.

Previous studies showed that bone-only metastasis accounted for most breast cancer patients.27–29 Contrastingly,
metastasis to the lung (14.1%) was the major site of metastasis among breast cancer patients in our setting, which is in
line with a study reported by Chen et al in metastatic breast cancer patients.30 In addition, bone (67.1%) and brain (6%)
was the frequent metastasis site for prostate cancer and lymphoma, respectively. Due to the unique genetic characteristics
of metastatic tumors, they might be highly resistant to standard treatments. Hence, adequate strategies should be designed
to promote early screening and provide efficient cancer treatment at the national level.

In our study, there are relatively higher percentages of mortality due to prostate cancer (4.9% vs 3.8%) and
lymphoma (10% vs 3.2%) than GLOBOCAN estimates in 185 countries.31 Further, the mortality rate of breast cancer
was slightly higher than the Taiwanian study (0.9% one year after treatment) and lower than GLOBOCAN estimates in
the East African countries (10.8%).17,32 This variation may be due to the differences in the age of the study population,
stage of cancer, level of metastasis, duration of follow up time and healthcare setting. In addition, the findings are
higher than a study conducted by Vargas et al in Colombia.33 Although the mortality was not high at 12 months, only
a few patients had complete remission. For many patients, the disease was progressing, although 12-month mortality
was not high. Therefore, longer follow up will be required to accurately report cancer mortality among the study
participants.

Due to the advent of rituximab, the relative survival outcomes of lymphoma patients was improved significantly.34

Similarly, most lymphoma patients (38%) in our setting were treated with an R-CHOP regimen. Therefore, a lower
mortality rate (10%) in the one year follow up period in the study setting could probably be due to the frequent use of the
R-CHOP regimen as a first-line treatment modality in lymphoma patients.

According to this study, patients with co-morbidity, distant metastasis, advanced stage of the disease, and older than
60 years had a shorter mean survival estimate. Jung et al found that history of hypertension, ER/PR status, HER2 status,

https://doi.org/10.2147/CMAR.S361485

DovePress

Cancer Management and Research 2022:141536

Degu et al Dovepress

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


metastasis-free interval, metastatic location (including brain, bone and liver), and body mass index at diagnosis with
metastatic breast cancer was the most relevant prognostic factors for survival after metastatic disease diagnosis.35 On the
other hand, Chaturvedi et al reported that venous thromboembolic disease was a predictor of poor survival in patients
with prostate cancer, especially those with advanced disease.36

Concerning associated factors of mortality, breast cancer patients with old age, presence of co-morbidity, distant
metastasis, and advanced disease had a relatively higher risk of death. Tiruneh et al revealed that age, stage of breast
cancer, menopausal status, and surgical therapy were significant predictors of death.37 In addition, another study
conducted in Ethiopia showed that age, educational status, residence, baseline tumor size and pathology type were
influential factors affecting the time to death of breast cancer patients at the hospital.38

Regarding predictors of prostate cancer associated with death, our study found that age above 60 years, presence of
co-morbidity, distant metastasis, and advanced stages of disease were statistically significant risk factors of mortality. On
the other hand, the study in Brazil reported that only age and the presence of co-morbidity were significant risk factors.39

Another study revealed that higher cancer prostate risk assessment scores and primary treatment with radiation were
associated with an increased risk of death.40

Further, this study found that the presence of co-morbidity, distant metastasis, and advanced stage of disease were
predictors of mortality due to lymphoma. Lin et al reported that age ≥ 80 years and involvement of the basal ganglia were
identified as independent risk factors of early mortality.41 On the other hand, the study conducted in Brazil revealed that
older age, male gender and white race were associated with higher mortality in lymphoma patients.42 Therefore, effective
interventional strategies should be implemented among comorbid and advanced-stage patients to reduce mortality and
extend survival time among all the selected malignancies in the study setting.

Due to the advancement of breast cancer treatment, the overall quality of life has been enhanced in breast cancer patients
in the past ten years.43 In terms of health-related quality of life, there was a significant improvement in all domains of quality
of life after 12 months of treatment among breast cancer patients in our setting. Besides, most breast cancer (64%) patients
had a good overall global health-related quality of life in the last follow up period. The finding of this study is in agreement
with a previous study by Zamel et al which depicted a better overall global health status of breast cancer patients after
chemotherapy.44 A Moroccan study also reported a higher mean score of overall global health status in breast cancer
patients.45 Contrastingly, radiotherapy treatment did not substantially improve the health-related quality of life in early-stage
breast cancer patients.46 However, endocrine therapy with aromatase enzyme inhibitors had a significant positive association
with most health-related quality of life domains.47 Previous systematic reviews reported that breast cancer patients with
metastatic disease had a worse health-related quality of life.48 In line with this report, a significant proportion (14.1%) of
breast cancer patients who had an advanced disease in our setting had a poor overall quality of life on a global scale.

A previous study showed that most non-Hodgkin’s lymphoma patients had a good quality of life.49,50 Likewise, the
findings of our study also revealed that most lymphoma (58%) patients had a good overall health-related quality of life.
Another study also reported a significant improvement in the symptom scales of quality of life among Non-Hodgkin
Lymphoma survivors.51 A German study demonstrated a considerable improvement in the mean scores of all functioning
and symptom scales after treatment in Hodgkin Lymphoma patients.52

The present study showed that most (85%) prostate cancer patients had a good overall global health-related quality of
life in the last follow up period, although a recent systematic review reported a poor overall health-related quality of life
in various domains. Of which, sexual function was the most grossly affected domain.53 Similarly, a previous cohort study
showed a significant improvement in most health-related quality of life domains 12 months after treatment of prostate
cancer.54 In contrast, another study by Klein et al reported a lower health-related quality of life on an overall global scale
and all functional domains of quality of life.55 In addition, a Korean study revealed a lack of improvement in urinary and
sexual outcomes in prostate cancer patients after 12 months of treatment.56 Further, Kang et al found that 40–50% of
prostate cancer survivors were not happy or satisfied with their life.51 Overall, there was a promising improvement in the
health-related quality of life among all the study cancer types. Hence, further interventional strategies should be
implemented to enhance all domains of health-related quality of life in the study setting.
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Strengths and Limitations of the Study
The strength of our study was the involvement of a variety of cancers, absence of lost to follow up and completeness of
the data collected from both medical records and interviewing the patients. However, it was a single centre study with
a smaller sample size that could not be generalized to all populations.

Conclusions
Although the mortality was not high at 12 months, only a few patients had complete remission. For many patients, the
disease was progressing, although 12-month mortality was not high. Therefore, longer follow up will be required to
accurately report cancer mortality among the study participants. In addition, most of the patients had partial remission
and a good overall global health-related quality of life in the last follow up period. Age above 60 years, co-morbidity,
distant metastasis, and advanced stages of disease were statistically significant predictors of mortality among the study
participants.
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