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Introduction: In cervical cancer therapy, there is a high prevalence of drug-related problems (DRPs) due to the high toxicity and
complexity of most antineoplastic regimens. However, there is a paucity of data about DRPs among patients with cervical cancer in
Ethiopia. Hence, the present study was aimed at investigating management practices and DRPs among patients diagnosed with cervical
cancer.
Methods: A registry-based retrospective cohort study was employed among cervical cancer patients at the oncology center of Felege
Hiwot Comprehensive Specialized Hospital (FHCSH). All patients with a histologically confirmed diagnosis of cervical cancer from
January 2016 to December 2020 were included. Relevant information was recorded by reviewing medical records. The possibility of
DRPs was evaluated by comparing with standard guidelines. Logistic regression analysis was employed.
Results: A total of 184 cervical cancer patients were included, with a mean age of 50.2±10.7 years. A total of 216 DRPs were
identified from 93 cervical cancer patients, translating to a prevalence of 50.5% and a mean of 2.32±1.11 DRPs per patient. ADR
(27.3%), DDI (25%), and the need for additional drug therapy (22.2%) were the most prevalent DRPs. DRPs were associated with the
presence of co-morbidity (AOR = 4.23, 95% CI = 1.78–10.05, p = 0.001), complications (AOR = 2.99, 95% CI = 1.28–6.99, p =
0.011), being treated with ≥5 medications (AOR = 5.1, 95% CI = 2.38–10.95, p < 0.001), being stage II (AOR = 0.14, 95% CI = 0.02–
0.90, p = 0.038), and stage III (AOR = 0.04, 95% CI = 0.01–0.32, p = 0.003).
Conclusion: Cisplatin-based chemotherapy was the frequently used therapeutic option. Co-morbidity and complication status,
number of medication and stage of cancer were significantly associated with DRPs. The study highlights the need of clinical pharmacy
services to optimize drug therapy and reduce DRPs.
Keywords: drug-related problems, cervical cancer, Felege Hiwot Comprehensive Specialized Hospital, Ethiopia

Introduction
Background
According to the Global Cancer Statistics report cervical cancer is the third most commonly diagnosed cancer worldwide,1

and more than three-fourth of cases occur in the developing countries.2 In low- and middle-income countries, including
Ethiopia, cervical cancer is the commonest cancer affecting reproductive organs and also the leading cause of death from
cancer among women. In spite of the fact that the greatest burden of disease in Ethiopia is infectious diseases, the incidence
of cancer is growing in an alarming rate.3 Even though there is a paucity of data about the exact incidence of cervical cancer
in Africa due to the absence of cancer registration, the incidence of cervical cancer in Sub-Saharan Africa has been rising,
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and yet many cases remain undetected.4 In Ethiopia, although population-based data do not exist in the country except for
Addis Ababa, it was estimated that the annual incidence of cancer is around 60,960 cases and the annual mortality is over
44,000. In 2010, it was estimated that 20.9 million women were at risk of developing cervical cancer in Ethiopia with an
estimated 4648 and 3235 annual numbers of new cases and deaths, respectively.5 Cervical cancer patients have a high
incidence of co-existing chronic diseases and the treatment of cancer is complex and carries an inherent risk of DRPs which
ultimately influence the treatment outcome.6 DRPs can result in increased morbidity and mortality in contrast to the
intended effect of the drugs. DRPs can be defined as “an event or circumstance involving drug therapy that actually or
potentially interferes with desired health outcomes”, it constitute a frequent safety issue among hospitalized or ambulatory
patients leading to patient harm and increased healthcare costs.7 Moreover, the development of secondary solid malig-
nancies after long-term use of chemotherapy and radiotherapy is an emerging hurdle to the health care providers.8 Patients
with advanced stage of solid cancer commonly suffer from debilitating toxicity associated with cancer treatment modalities
that can have a significant negative impact on quality of life.9 The management practice of cervical cancer is generally
complex and carry an inherent risk of DRPs that has a potential to hinder the attainment of the desired goals of therapy6,10

due to the concomitant use of several drugs in their treatment regimens and also a higher risk for organ failure or altered
metabolism with progression of their disease.11 Despite the fact that cervical cancer patients are highly susceptible to DRPs
due to cytotoxic attributes of chemotherapeutic agents, data are scarce due to the shortage of studies conducted on DRPs
among those groups of patients. It is estimated that 5–12.4% of hospital admissions are due to DRPs of which half of them
are preventable12,13 and have a considerable negative consequence on the health of cancer patients in terms of prolonged
hospitalization and increased cost of healthcare.14 A previous study in Australia showed that the median inpatient and
emergency department healthcare cost was $5,640.87 per neutropenic episode among chemotherapy associated febrile
neutropenic cancer patients.15 Likewise, another study reported that the cost of drug-related hospitalization in cancer
patients was very high due to prolonged hospital stay.16 Previous studies showed that potential DDIs, ADR and non-
adherence17–19 were the most prevalent types of DRPs in cancer patients. The Netherlands11 and Indian20 studies reported
the prevalence of chemotherapy induced DRPs in cancer patients were 49.8% and 58.6%, respectively. Study done in
Kenya identified that 93.8% of DRPs, 69.1% of ADRs and 46.9% of drug interactions in patients with cervical cancer.21

Another studies in Ethiopia were depicted that ADR and DRPs observed in 52.86% and 74.7% patients.22,23 Nowadays,
non-adherence to anticancer treatment is also a growing concern and associated with poor treatment outcomes in some
cancers, but more research is clearly needed to assist clinicians in prioritizing areas for improvement.24,25 Different studies
demonstrated that age, length of hospital stay, number of medications, stage of cancer, comorbidity and complications are
the determinants of DRPs.16,25

An extensive study of management practice and DRPs would provide valuable perspicacity for healthcare providers
to lessen the incidence of DRPs and improve treatment outcomes in cancer patients.26 However, DRPs of cancer patients
have not been well studied and documented in Ethiopia, as prior studies have largely focused on communicable diseases,
such as AIDS/HIV, malaria, and tuberculosis.27 Therefore, we designed this retrospective cohort study to assess
management practices and DRPs of cervical cancer patients at the oncology centers of FHCSH in the Amhara region,
Ethiopia.

Methodology
Study Setting and Period
The study was conducted at the oncology center of FHCSH. All medical records of cervical cancer patients who had been
diagnosed and treated from January 1, 2016 to December 31, 2020 at the oncologic center were retrospectively reviewed.
The hospital is located in Bahir Dar and serves as an oncologic center for Amhara Regional State. It also serves as
a referral and a training center. Since FHCSH is the largest tertiary hospital in the Amhara region, it has a diversified
patient population drawn from across the region. The oncologic center has oncologists, trained nurses, and clinical
pharmacists. It provides treatment for different types of cancers such as cervical, breast, colorectal, head and neck, lung,
and lymphomas and their complications. The data from medical cards was reviewed from February 2021 to May 2021.
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Study Design
A registry-based retrospective cohort study of patients diagnosed with histologically verified cervical cancer and treated
in the study setting was employed.

Study Population
All adult patients with a histologically confirmed diagnosis of cervical cancer who were treated as inpatients or
ambulatory at the oncology centers of FHCSH and who fulfilled the inclusion criteria were targeted.

Eligibility Criteria
All adult patients (≥18 years) charts/registry logbooks with histologically confirmed diagnosis of cervical cancers and
who had been on treatment in the oncologic center of FHCSH from January 1, 2016–December 31, 2020 were part of this
study.

Operational Definition of Terms
Drug Related Problem
In this study, DRP refers to the occurrence of at least one of the following undesirable events: overdose, dosage too low,
ADR, DDI, medication use without indication, and need for additional drug therapy.14

Sample Size and Sampling Techniques
All medical records of cervical patients who had been treated at FHSCH during 2016–2020 were eligible for the study.
Based on the above eligibility criteria, 184 medical records with a confirmed case of cervical cancer were included in the
study. A total survey sampling technique will be employed to select the study population since the present study includes
all patients with a confirmed diagnosis of cervical cancer at the study setting. The relevant data was collected by using
chart reviews from February 2021 to May 2021.

Data Collection Tool
The data abstraction format was used to collect pertinent information about each patient such as socio-demographic
characteristics, disease-related characteristics (histological types of cancer, stage of cancer, presence and types of co-
morbidity), treatment regimen and modalities, and DRPs. The possibility of DRPs was evaluated by comparing them to
NCCN, European Society of Medical Oncology practice guidelines, and Ethiopian cancer treatment protocols. The
possibility of DDIs was assessed using standard drug interaction checkers such as Lexicomp or Stockley’s Drug
Interactions. The severity of the reported ADRs will be assessed using the Modified Hartwig and Siegel ADR
Severity Assessment Scale.28 The English version of the instrument was used.

Data Collectors Recruitment and Training
Three nurses and three pharmacists were recruited as data collectors, and they were attending short-term training,
including the pretest. They were trained in the proper use of data collection instruments, with a focus on uniform question
interpretation, strict application of study criteria, explanation of study objectives, implementation of sampling technique,
and confidentiality of collected data.

Data Quality Control
Before initiating the actual study, a pre-test was done on 5% of the sample size in the study setting to ensure the clarity of
the data collection instruments. Based on the findings of the pre-testing, all necessary adjustments were made to the data
collection instruments before implementing them in the main study. The principal investigator, throughout the data
collection process, was closely supervised. The collected data was checked for completeness and consistency on a daily
basis. Maximum effort was taken to maintain the quality of data through the different steps like data entry, analysis,
interpretation, and representation.
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Data Processing and Analysis
After checking for completeness and consistency of responses, the data was cleaned, verified, coded, and categorized.
Then, the data was entered into EpiData 4.6 software for Windows and exported to Stata version 16/MP for Windows for
further descriptive and analytical analysis. Analyses were stratified according to stage of cancer, comorbidity and
complication status, and treatment modalities and were discussed in relation to the patient’s data with cervical cancer.
Logistic regression analysis was employed to investigate the potential contributing factors of DRPs. A binary logistic
regression model was used to assess the independent effects of each variable on the prevalence of DRPs. Those variables
with a p-value of ≤ 0.25 during binary logistic regression analysis were fitted into a multivariable logistic regression
model to identify the independent contribution of each variable. AORs, 95% CI, were built to see the strength of
associations. A p value ≤ 0.05 was considered significant.

Results
Sociodemographic and Clinical Characteristics of Study Participants
A total of 184 cervical cancer patients were included in this study. The mean age of the study participants was 50.2±10.7
years, and the predominant portion of the study subjects (84, 45.6%) were aged greater than 50 years. More than half (56.5%)
of the study participants were urban residents. As illustrated in Table 1, based on histological types, squamous cell carcinoma
(88.6%) was the most common type, followed by adenocarcinoma (7.1%). The study showed that 38.6% and 40.2% of the
study population had stage II and stage III cancer, respectively. Further, 10.9% and 16.3% of the patients had recurrence and
metastasis status, respectively. In this study, the liver followed by the lung were the major metastatic sites. Regarding co-
morbidity and complication status, 50 (27.2%) and 47 (25.5%) patients had co-existing co-morbidities and complications,
respectively. Hydronephrosis was the most encountered co-morbid and complication condition (Table 1).

Table 1 Socio-Demographic and Clinical Characteristics of Cervical Patients at FHCSH

Variables Category Frequency Percent (%)

Age 25–40 45 24.5

41–50 55 29.9

≥51 84 45.6

Residence Rural 80 43.5

Urban 104 56.5

Histological cell type Squamous Cell

Carcinoma

163 88.6

Adenocarcinoma 13 7.1

Not documented 8 4.3

Clinical FIGO stage Stage I 9 4.9

Stage II 71 38.6

Stage III 74 40.2

Stage IV 30 16.3

Recurrence status Yes 20 10.9

No 164 89.1

(Continued)
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Table 1 (Continued).

Variables Category Frequency Percent (%)

Metastasis status Yes 30 16.3

No 154 83.7

Sites of metastasis Liver 11 36.7

Lung 7 23.3

Lung + liver 6 20

Rectum 3 10

Bone 2 6.7

Brain 2 6.7

Co-morbidity status Yes 50 27.2

No 134 72.8

List of co-morbidities Hydronephrosis 9 30

Hypertension 8 26.7

Retroviral disease 6 20

Deep vein thrombosis 5 16.7

Urinary tract infection 5 15.7

Chronic kidney disease 4 13.3

Pneumonia 4 13.3

Obstructive uropathy 3 10

Cholestasis 2 6.7

Diabetes mellitus 2 6.7

Asthma 1 3.3

Hyperthyroidism 1 3.3

Complication status Yes 47 25.5

No 137 74.5

List of complications Hydronephrosis 19 40.4

Anemia 14 29.8

Hydronephrosis +
anemia

4 8.5

Acute kidney injury 4 8.5

Septic shock 3 6.4

UVP 3 6.4

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics; UVP, uterovaginal prolapse.
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Management Practice for Cervical Cancer and Its Complications
Chemotherapy 124 (67.4%) alone, followed by chemotherapy in combination with surgery 20 (10.9%), were the
predominantly used treatment modalities in the study settings. Metoclopramide and dexamethasone combination
58 (31.5%) was the most commonly used prophylactic antiemetic regimen, followed by a combination of
ondansetron and dexamethasone 38 (20.7%). Conversely, 48 (26.1%) of the study participants did not receive
any antiemetic medications. The findings of the study also showed that morphine 58 (28.3%), paracetamol 37
(20.1%) and tramadol 32 (17.4%) were the most commonly used analgesics among the study participants
(Table 2).

Types of Regimens Used in the Management of Cervical Cancer
The combination of cisplatin and 5-FU (42.9%), followed by paclitaxel and cisplatin (39.9%), were the most
widely used treatment regimens in the management of cervical cancer in FHCSH. Conversely, the combination of
leucovorin, 5-FU, and oxaliplatin was the least prescribed treatment regimen used (Figure 1).

Table 2 Medication Regimens of Patients with Cervical Cancer

Variables Category Frequency Percent (%)

Number of medications <5 81 44

≥5 103 56

Prophylactic antiemetic

regimens

Metoclopramide and

dexamethasone

58 31.5

Ondansetron and

dexamethasone

38 20.7

Ondansetron 23 12.5

Metoclopramide 17 9.2

No-antiemetics given 48 26.1

Analgesics regimens Morphine 52 28.3

Paracetamol 37 20.1

Tramadol 32 17.4

Diclofenac 30 16.3

Ibuprofen 14 7.6

Analgesic not given 19 10.3

Treatment modalities Chemotherapy 124 67.4

Chemotherapy + Surgery 20 10.9

Chemotherapy +
Radiotherapy

10 5.4

Radiotherapy 9 4.9

Surgery 4 2.2

None 17 9.2
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Prevalence of Drug-Related Problems
A total of 216 DRPs were identified from 93 cervical cancer patients, translating to a prevalence of 50.5% and a mean of
2.32±1.11 DRPs per patient in FHCSH. ADRs, DDIs and the need for additional drug therapy were the most prevalent
DRPs, which accounted for 59 (27.3%), 54 (25%) and 48 (22.2%) cases, respectively, in FHCSH (Table 3).

In terms of severity, 35% of the DDIs were significant, which required modification or close monitoring of the
outcome of the drug interactions. However, 9% of DDIs were serious, which necessitates the use of alternative
medications in the treatment regimen (Figure 2).

Of the 59 ADRs identified in this study, the most common were vomiting (51.2%), nausea (43.7%), and leucopenia
(37.1%). On the other hand, constipation and thrombocytopenia were the least prevailing ADRs (Table 4).

Factors Associated with Drug-Related Problems
In the univariable and multivariable binary logistic regression analysis, patients with cervical cancer with co-morbid
conditions were 4 times (AOR = 4.23, 95% CI = 1.78–10.05, p = 0.001) more likely to have DRPs compared to their

Figure 1 Types of regimens used in the management of cervical cancer at FHSCH.

Table 3 Categories of Drug-Related Problems Among Patients with Cervical
Cancer at FHCSH

Types of DRPs Frequency Percent (%)

Adverse drug reaction 59 27.3

Drug interaction 54 25

Need for additional drug therapy 48 22.2

Dose to low 34 15.7

Medication use without indication 16 7.4

Overdosage 5 2.3
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counterparts. In addition, patients with different complications were 3 times (AOR = 2.99, 95% CI = 1.28–6.99, p =
0.011) more likely to be present with DRPs. The number of medications and stage of cancer were also significantly
associated with DRPs. Patients who have been treated with more than five drugs were 5 times (AOR = 5.1, 95% CI =
2.38–10.95, p < 0.001) more likely to have DRPs as compared to patients treated with less than five medications.
Furthermore, stage II and III cancer patients were 0.86 (AOR = 0.14, 95% CI = 0.02–0.90, p = 0.038) and 0.96 times
(AOR = 0. 04, 95% CI = 0.01–0.32, p = 0.003) less likely to have DRPs as compared to stage IV cancer patients,
respectively (Table 5).

Discussion
Cervical cancer is the third most common cancer worldwide, and more than three-fourths of cases occur in developing
countries.2 Though drugs play an indispensable role in the treatment of cervical cancer, they are associated with DRPs.
Hence, the present study was aimed at investigating management practices and DRPs among patients diagnosed with
cervical cancer.

In the present study, the majority (45.6%) of participants are aged 50 years and above. Similarly, a study done in
Kenya reported that 50% are aged above 50 years.21 A previous study conducted in Ethiopia also showed 80.2% are
diagnosed above the age of 40.29 This is in line with the American Cancer Society report that cervical cancer is mostly
diagnosed in women aged between 35 and 44, with the average age at diagnosis being 50.30 In developing countries, late

Figure 2 Severity of drug interactions among patients with cervical cancer at FHCSH (n = 54).

Table 4 Types of Adverse Drug Reactions in Cervical Cancer Patients (n = 59)

Types of Adverse Drug Reaction Frequency Percent (%)

Nausea 34 57.6

Vomiting 31 52.5

Leucopenia 22 37.3

Dizziness 17 28.8

Neutropenia 11 18.6

Constipation 3 5.1

Thrombocytopenia 1 1.7
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diagnosis is common.31 Lack of awareness about cervical cancer disease and screening, practice in traditional healers
and low-income level are the most responsible factors for high prevalence of delayed diagnosis of cervical cancer in
Ethiopia.32–35 Hence, there is a need for public policies to improve the affordability of cancer care and enhance
community awareness about the severity of the disease and referral system.29 To reduce morbidity and mortality from
cervical cancer, primary prevention measures such as HPV vaccination and screening should be initiated and
expanded.36 Clinical pharmacists can help prevent cervical cancer by providing and promoting HPV vaccination to
the public.37,38

Squamous cell carcinoma accounts for 88.6% of study participants. Inconsistent with our study, a study done in
Kenya reported that squamous cell carcinoma (91.4%) was the most common type, followed by adenocarcinoma
(7.4%).21 Squamous cell carcinoma of the cervix is also the most prevalent histological cell type globally.39 The risk
of squamous cells of the cervix to cancer is due to their intrinsic properties and the high mutation risk in this histologic
type.

In the present study, 38.6%, 40.2%, and 16.3% of study subjects had clinical FIGO stage II, III, and IV cancers,
respectively. This shows that delayed diagnosis is common. Similarly, a study done in one of the tertiary care teaching
hospitals in Ethiopia reported that 86.3% of the women had delayed diagnosis of cervical cancer.35 A population-based
study done in Ethiopia also showed nearly two-thirds (60.4%) of patients with cervical cancer were diagnosed at an
advanced stage. Of which, stage IV patients account for 37.3%.29 Another study also reported the worst results, in which
69% of participants were diagnosed with stage IV cervical cancer.40 A study conducted at Kenyatta National Hospital
also showed that 44.4% and 35.8% of the study population had stage II and stage III cervical cancer, respectively.21 On
the contrary, studies done by Chen et al41 and Getahun et al33 reported that slightly more than half (̴̴ 53%) of participants
were diagnosed with early stage (stage I) cervical cancer. The variation might be due to the availability of screening
programs for cervical cancer among eligible women. The Getahun et al33 study, on the other hand, had a higher rate of
early stage diagnosis because it was a community-based cross-sectional survey whose main goal was to assess women’s
knowledge of cervical cancer. In Ethiopia, the percentage of cervical cancer screening among eligible women was much

Table 5 Univariable and Multivariable Binary Logistic Regression Analysis of Predictors of Drug-Related
Problems

Variables Univariable An
COR (95% CI)

p-value Multivariable
Analysis AOR (95%
CI)

p-value

Age 25–40 1 1

41–50 0.58 (0.28–1.21) 0.147 0.47 (0.55–1.03) 0.056

≥51 1.23 (0.62–2.44) 0.550 0.92 (0.39–2.19) 0.858

Co-morbidity Yes 2.39 (1.22–4.71) 0.011 4.23 (1.78–10.05) 0.001

No 1 1

Complications Yes 3.46 (1.68–7.13) 0.001 2.99 (1.28–6.99) 0.011

No 1

Stage of cancer I 0.61 (0.12–3.16) 0.555 0.41 (0.07–2.77) 0.363

II 0.20 (0.04–1.00) 0.050 0.14 (0.02–0.90) 0.038

III 0.06 (0.01–0.38) 0.003 0.04 (0.01–0.32) 0.003

IV 1 1

Number of

medications

<5 1 1

≥5 4.35 (2.33–8.12) 0.001 5.1 (2.38–10.95) <0.001
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lower than the WHO recommendations, and only one in every seven women utilized cervical cancer screening.42 As
a result, screening programs are critical for detecting cervical cancer early and reducing morbidity and mortality.

Our study identified that 10.9% of the patients had recurrence. This might be partly justified because of non-adherence to
prescribedmedications and/or interventions. Non-adherence to medications is partly due to stockouts of cytotoxic medications
in an Ethiopian setting.43 In the present study, the majority of subjects were diagnosed lately and metastasis to the liver was
seen in 16.3% of the patients. The late stage of cancer diagnosis is characterized bymetastasis to adjacent and distant organs.31

The treatment options of cervical cancer in the study setting include surgery, radiation therapy and chemotherapy
depending on the staging of cancer diagnosis, exact location of the cancer within the cervix, the type of cancer (squamous
cell or adenocarcinoma), patient’s age and overall health. In this study, chemotherapy alone was used in about two-thirds of
cases. The combination of cisplatin and 5-FU (42.9%), followed by paclitaxel and cisplatin (39.9%), were the most widely
used treatment regimens. This finding is in line with a study done in Gondar, Ethiopia, which reported that chemotherapy was
used in only 34.6% of participants, followed by surgery (33.4%) and radiation (27.2%).33 Chemo-radiation, which included
weekly cisplatin and daily radiotherapy, was the most commonly used treatment regimen (50.6%) in the management of
cervical cancer patients at Kenyatta National Hospital. Cisplatin and paclitaxel (9, 11.1%) were also the most commonly used
combination anticancer agents.21 This is due to the fact that cisplatin-based chemotherapy is the first-line recommended
regimen for cervical cancer treatment, which is associated with improvement in survival outcomes.

Antiemetics as prophylaxis and/or treatment were prescribed in 73.9% of patients, and the most commonly (52.2%)
used regimen was metoclopramide OR ondansetron PLUS dexamethasone. This can be justified due to the use of highly
emetogenic agents, such as cisplatin-based regimens in our study setting.

In the present study, 216 DRPs were identified among 93 (50.5%) of the included patients, giving an overall
frequency of 1.17 DRPs per patient or an average of 2.32 DRPs in those patients with DRPs. The result was lower
than studies done in Ethiopia (68.6%),43 Zaria (89.2%)44 and Kenya (93.8%).21 A multicenter prospective observational
study done in Ethiopia among medical ward patients also showed a higher prevalence (67.7%) of DRPs among study
participants.45 The difference might be attributed to the existing practice variation, healthcare professionals’ teamwork
level, and availability of medication in the settings.

Despite the fact that the prevalence is lower than in many studies,21,43–45 further reduction of DRPs prevalence is required
to improve the quality of health care in the setting. The integration of clinical pharmacists can better prevent and manage
DRPs, thereby increasing the quality of patients’ care.43,46 Therefore, clinical pharmacy services should be established in
hospitals to tackle the DRPs. ADRs (27.3%), followed by DDIs (25%), were the most prevalent DRPs identified. Similarly,
a study done in Kenya reported that ADRs (69.1%) followed by DDIs (46.9%) were the most prevalent DRPs.21 A study done
in Zaria also reported ADRs (29.02%) as the most prevalent DRPs, followed by treatment ineffectiveness (28.13%).44 ADRs
are common among cancer patients due to the fact that the majority of these drug classes are non-selective and cause cellular
toxicity to different organ systems. Nausea and vomiting accounted for the majority of ADRs. Similarly, nausea and vomiting
account for the majority (46.15%) of ADRs among cervical cancer patients in Zaria.44 The cisplatin-based regimen is the first-
line recommended regimen for cervical cancer treatment and is classified as a highly emetogenic agent and is associated with
severe nausea and vomiting unless the patient is taking prophylactic antiemetics.47

Serious DDIs accounted for 9% of the drug interactions analyzed. Serious DDIs have been linked to higher healthcare
costs, morbidity, and mortality.48–50 Once the serious drug interaction is found, the recommendation is either alternative
medication use if available or discontinuation of the least vital agent. Hence, special emphasis should be given not only
to the existence of drug interactions but also to the severity of the interaction.

The study also showed that the presence of comorbidities, complications, polypharmacy, and stage IV cervical cancer
diagnosis were predictors for the occurrence of DRPs. Similarly, a study done by Mustapha et al showed that
comorbidities and polypharmacy were determinants of DRP occurrence.44 In a multicenter prospective observational
study conducted in Ethiopia, polypharmacy was also reported as a predictor of DRPs.45 Co-morbidities are associated
with DRPs as individuals diagnosed with many clinical conditions will take many drugs that ultimately interact with one
another. In a study conducted at Kenyatta National Hospital, advanced stage cervical cancer was also reported to be
a predictor of DRPs.21 The association might be due to the complexity of the disease condition in terms of complications
and the increased number of medications needed.
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Conclusions
The majority of the patients had stage II and stage III cervical cancer. Chemotherapy was the most frequently
used therapeutic option. More than half of cervical patients had one or more DRPs. One patient in four got ADRs
and DDIs. Further, having co-morbid conditions and complications, patients taking many drugs/polypharmacy, and
stage IV patients were significantly associated with the development of DRPs. Because the majority of cervical
patients had one or more DRPs, clinical pharmacy services should be implemented to optimize drug therapy and
reduce unwanted adverse events. In addition, the teamwork of healthcare professionals working in oncology wards
should be strengthened. Furthermore, researchers and stakeholders ought to come up with relevant DRP mitigation
strategies.
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