
O R I G I N A L  R E S E A R C H

Incidence and Risk Factors of 
Chemotherapy-Induced Nausea and Vomiting 
Among Adult Cancer Patients at Mbarara 
Regional Referral Hospital: A Prospective Study
Patrick Kitheka Muasya1,2, Tadele Mekuriya Yadesa 1,3, John Isiiko 1,4, Julius Kyomya1, 
Joel Oenga 1,2, Abubakar Amina1,2, Godwin Nimusiima 1, Sebisaalu Joel 1, 
John Martin Tumwebaza1,5, Kabera Radiana Makuza1

1Department of Pharmacy, Faculty of Medicine, Mbarara University of Science and Technology, Mbarara City, Uganda; 2Department of Pharmacy, 
Kiambu County Health Services, Thika City, Kenya; 3Department of Clinical Pharmacy and Pharmacy Practice, School of Pharmacy, Kampala 
International University, Ishaka, Uganda; 4Department of Pharmacy, Uganda Cancer Institute, Mbarara City, Uganda; 5Department of Pharmacy, 
Faculty of Health Sciences, Victoria University, Kampala City, Uganda

Correspondence: Patrick Kitheka Muasya, Email patrikitheka@gmail.com

Background: Chemotherapy-induced nausea and vomiting (CINV) remains a significant and distressing adverse effect of cancer 
treatment, adversely affecting patients’ quality of life. Despite well-established international guidelines for antiemetic prophylaxis, 
variability in CINV incidence and guideline adherence persists across different regions and healthcare settings, particularly in low- and 
middle-income countries (LMICs).
Objective: This study determined the incidence and associated factors of chemotherapy-induced nausea and vomiting (CINV) among 
adult cancer patients at Mbarara Regional Referral Hospital.
Methods: A prospective observational study was conducted among 237 adult cancer patients receiving chemotherapy at the Mbarara 
Regional Referral Hospital. The MASCC Antiemesis Tool (MAT) was used to assess acute nausea and vomiting (≤24 hours) and 
delayed nausea and vomiting (>24 hours to 5 days), as well as any chemotherapy-induced nausea and vomiting (CINV; nausea and/or 
vomiting). A 5-day follow-up using the MAT tool for acute (≤24hours) and delayed (>24hours–5 days) CINV was conducted.
Results: Among 237 participants, 66 (27.8%) and 136 (57.4%) experienced acute and delayed nausea, and 53 (22.4%) and 101 
(42.6%) experienced acute and delayed vomiting; 67 (28.3%) and 136 (57.4%) had combined acute and delayed nausea and vomiting. 
Antiemetic prophylaxis guideline adherence was 73.4%, with 26.6% receiving non-guideline-compliant regimens. Independent 
associated factors for CINV were female sex (AOR = 2.0, 95% CI: 1.1–3.8; p = 0.026), moderate- (AOR = 21.2, 95% CI: 
9.1–49.0; p < 0.001) and high-emetogenic chemotherapy (AOR = 22.6, 95% CI: 8.6–59.2; p < 0.001), and prior CINV (AOR = 
6.1, 95% CI: 2.8–12.9; p < 0.001).
Conclusion: Over half of the participants experienced delayed chemotherapy-induced nausea and vomiting, while nearly one-third 
experienced acute CINV. Adherence to guidelines for antiemetic prophylaxis was high at 73.4%. Key identified associated factors 
included female gender, moderate to highly emetogenic potential of chemotherapy regimens, and a history of CINV in this study 
population.
Keywords: chemotherapy, associated factors, nausea, vomiting, incidence, cancer

Introduction
Cancer has become a leading public health burden and a primary cause of death globally, with an estimated 10 million 
deaths and 20 million new cases reported in 2022.1 Projections suggest that by 2030, there will be approximately 
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21 million new cancer cases annually.2 In Uganda, Globocan 2022 data indicate 35,968 new cancer cases and 24,629 
deaths, underscoring the growing burden of disease in this low- and middle-income country (LMIC) setting.1

Chemotherapy remains a cornerstone of cancer treatment, inhibiting cell proliferation and tumor growth and serving 
as first-line therapy for many malignancies.3 Chemotherapeutic agents are used alone or in combination to achieve 
optimal therapeutic outcomes, yet they have narrow therapeutic indices and are associated with a wide spectrum of 
adverse drug reactions (ADRs), including nephrotoxicity, myelosuppression, oral mucositis, hepatotoxicity, hair loss, 
neuropathy, and chemotherapy-induced nausea and vomiting (CINV).4 Among these, CINV is the most common and 
distressing ADR, affecting up to 40% of patients despite advances in antiemetic therapy.5

CINV refers to the occurrence of vomiting and the sensation of nausea following chemotherapy administration and is 
conventionally divided into acute (within 24 hours) and delayed (24 hours to 5 days) phases.6 Acute and delayed CINV 
are commonly associated with highly emetogenic agents such as cisplatin, carboplatin, cyclophosphamide, and 
doxorubicin.7 International guidelines recommend multi-drug regimens:-typically a 5-HT3 receptor antagonist, dexa
methasone, an NK1 receptor antagonist, and, more recently, olanzapine for highly emetogenic chemotherapy to prevent 
both acute and delayed CINV.8 Effective management of CINV not only improves patients’ quality of life but may also 
enhance treatment adherence and survival.9

Globally, the incidence of CINV is estimated at 48.5%, substantially affecting up to 70% of patients’ quality of life.10 

Despite guideline-recommended antiemetic prophylaxis, many patients still experience CINV in at least 40% of cases in 
both the acute and delayed phases, representing an important unmet clinical need.5 Delayed CINV, in particular, is 
increasingly recognized as a major challenge because it often persists beyond the first 24 hours, continues to disrupt daily 
functioning, and is frequently under recognized and undertreated.11–13 Moreover, risk factors such as female sex, younger 
age, anxiety, history of CINV, and the emetogenic potential of chemotherapy regimens further compound the 
burden.11,12,14

In low-resource settings, including many oncology units in sub-Saharan Africa, effective CINV control is further 
constrained by limited access to modern antiemetics. In Uganda, drugs such as neurokinin-1 (NK1) receptor antagonists 
are often unavailable or inconsistently supplied, forcing clinicians to rely on simpler prophylactic regimens and, in some 
cases, non-guideline-compliant combinations.15 This restricted availability affects both guideline adherence and real- 
world treatment outcomes, potentially contributing to higher rates of delayed CINV and reduced quality of life among 
patients who would otherwise benefit from optimal antiemetic coverage.11,12,16

Recent advances in supportive and adjunctive oncology care highlight the potential of natural bioactive compounds, 
including secoiridoids such as oleocanthal and oleuropein, which demonstrate chemopreventive and anticancer properties 
in preclinical models.17–19 These compounds may offer complementary strategies to mitigate chemotherapy-related 
toxicity and improve tolerability, aligning with broader global efforts to strengthen supportive cancer care.18,20 

However, in practice, the implementation of such strategies remains constrained by resource limitations, particularly in 
LMIC settings such as Uganda.

This study aimed to determine the incidence and associated factors for chemotherapy-induced nausea and vomiting, 
with particular emphasis on delayed CINV, among adult cancer patients at the cancer unit of Mbarara Regional Referral 
Hospital in southwestern Uganda.

Materials and Methods
Study Design
A prospective-observational study was conducted among adult cancer patients attending the cancer unit of Mbarara 
Regional Referral Hospital. This prospective design was selected to establish temporality and minimize recall bias versus 
retrospective chart review, with feasibility consideration for single-center LMIC setting.

Study Setting
The study was conducted at the cancer unit of Mbarara Regional Referral Hospital, which is a government-owned 
referral hospital located in Mbarara city, approximately 268 km from Kampala, the capital city. The cancer unit of 
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MRRH consists of the pediatric and adult units. The adult unit has 18 beds, whereas the pediatric unit has about 20 beds. 
The unit offers both inpatient and outpatient services. The unit has two (2) medical oncologists, one (1) oncology 
pharmacist, one (1) pharmacist, and five (5) nurses.

Study Period
The study was conducted in the cancer unit of MRRH from December 2024 to February 2025.

Study Participants
All male and female adult patients who visited the cancer unit of MRRH.

The inclusion Criteria.

● Cancer patients aged 18 years and above.
● Patients who are currently receiving cancer chemotherapy.
● Patients with a confirmed cancer diagnosis.

The Exclusion criteria.

● Patients with other known history of Nausea and Vomiting.
● Patients who are unavailable or withdraw from the study within 5 days of monitoring.
● Patients with no contact address (telephone number) for remote monitoring.

Sample Size Calculation
Equation 1: A single population formula was used:

Fisher et al (1998). n = Z2P(1-P)/d2

where,
n = Minimum sample size required
Z2= Standard normal variations at 95% confidence interval corresponding to 1.96
P = Estimated incidence = 71%21 (Incidence of CINV in Ethiopia)
δ = absolute error = 5% = 0.05
The average incidence of Nausea and vomiting is 71%
d= precision is 5%,
n= 1.962×0.71(1–0.71)/0.052 =316 + 10% Contingency=348 Cancer Patients
N=Total population 70x2x4=560Patients per month
nf = n/[1+ (n/N)]. Nf =348/1+(348/560) =215 +10% contingency.
N=237 Cancer adult patients.
Therefore, the post-hoc power calculation confirmed 87% power for primary outcome at observed prevalence.
A systematic sampling technique was used; on average, 560 patients visit the cancer unit of MRRH per month. 

Therefore, 560/237=2.36. Every 2nd patient to attend the clinic on clinic days was recruited to the study until the sample 
size was achieved. A unique identifier was used to avoid repeat recruitment on repeat clinic visits. However, this 
happened after the first participant was selected randomly between attendees number 1 and number 2.

Data Collection Procedure
The MASCC Antiemesis tool, developed and validated,21 was adopted for data collection to ascertain the incidence and 
associated factors of CINV. The MASCC was translated into the local language, and it was administered by an 
interviewer who understands both the local and the English language. A structured data collection tool (Questionnaire) 
was developed to capture the patient’s demographic details and clinical characteristics. Part 2 consists of a structured 
form designed to collect factors related to the disease and drug-related information from the patient’s treatment file. 
Additional information and clarifications about some patients’ medical details were obtained through interaction with 
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clinicians and nurses. Following patient enrollment, research assistants previously trained on ethical considerations 
administered the questionnaire to gather sociodemographic and clinical data, while the patient’s chart was reviewed to 
extract relevant information about the disease and the drug prescribed. The Principal Investigator evaluated possible 
CINV through a review of the collected data and patient interaction. After obtaining informed consent, data were 
collected during clinic days, and the patients were followed up every day for five days to check for any actual occurrence 
of nausea, and vomiting using the MASCC Antiemesis tool.

Data Analysis
The raw data collected from the questionnaire were sorted out and cleaned using Microsoft Excel 19. Data was analyzed using 
Statistical Package for Social Sciences (SPSS), version 27. The socio-demographic and clinical characteristics of individuals were 
presented using descriptive statistics such as means and percentages. The incidence of nausea and/or vomiting was presented in 
percentages. Using a binary outcome for nausea and vomiting, with a yes response referring to experiencing at least one nausea or 
vomiting episode and a no response referring to having not experienced any nausea or vomiting episode. This was computed by 
dividing the number of patients who had nausea and /or vomiting by the total number of patients in the study, and then expressing 
the result as a percentage (%). Binary logistic regression was used to determine the association between independent and 
dependent variables, and variables with a p-value <0.25 were adopted for multivariate analysis and determined at a 95% level of 
confidence, and variables with a p-value <0.05 were considered significant in the multivariate analysis.

Results
Socio-Demographic Characteristics of the Study Participants
A total of 237 adult patients with cancer receiving chemotherapy treatment were enrolled in the study and considered for 
final analysis. The majority were male (143, 60.3%) with a mean age of 57.2 ± 16.2 years. Regarding education, 174 
(73.4%) had a primary education at most, while only 29 (12.2%) had completed tertiary education. Most (182, 76.8%) 
were not employed as shown in (Table 1).

Clinical Characteristics of the Study Participants
The majority of the participants had advanced stages of cancer, with 85 (35.9%) in Stage 3 and 122 (51.5%) in Stage 4. 
About 82 (34.6%) participants had a comorbid condition alongside their cancer diagnosis as shown in (Table 2).

The most common cancer diagnosis among the study participants was prostate cancer, 51 (21.5%), followed by breast 
cancer, 37 (15.6%), and esophageal cancer, 26 (11.0%) as shown in Figure 1.

The frequency of the most common comorbid condition among the study participants was HIV, affecting 39 (16.5%) 
individuals. Hypertension was the second most prevalent condition, reported in 31 (13.1%) participants, followed by 
diabetes mellitus, reported in 9 (3.8%) participants as shown in (Figure 2).

Medication Information Characteristics of the Study Participants
About 94 (39.7%) participants received moderate emetogenicity agents (30–90% risk of vomiting), while 57 (24.1%) 
received high emetogenicity agents (>90% risk of vomiting). However, 97 (40.9%) of participants reported the unavail
ability of prescribed antiemetics at the clinic. Additionally, 118 (49.8%) reported using herbal medications. Taxanes were 
the most frequently used agents, 96 (21.2%), followed by Platinum analogs, 90 (19.9%) as shown in (Table 3).

Incidence of Chemotherapy-Induced Nausea and Vomiting
About 66 (27.8%, 95% CI: 26.2–39.1) participants experienced nausea within 24 hours after treatment with chemother
apy, and 136 (57.4%, 95% CI: 51.1–63.6) experienced delayed nausea. Additionally, 53 (22.4%, 95% CI: 16.9–28.2) 
participants experienced vomiting within 24 hours after treatment with chemotherapy, and 101 (42.6%, 95% CI: 
36.7–48.7) participants experienced delayed vomiting (after 24 hours) up to 4 days from the time of treatment initiation 
as shown in (Table 4).
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Table 1 Socio-Demographic Characteristics of Adult Patients with Cancer on 
Chemotherapy at the Oncology Unit of Mbarara Regional Referral Hospital

Variable Category Frequency Percentage (%)

Age 

Mean ± SD (57.2 ± 16.2)

Young adults (18–39 years) 35 14.8

Middle-aged adults (40–59 years) 90 38.0

Older adults (60+ years) 112 47.2

Gender Male 143 60.3

Female 94 39.7

Education level No formal education 74 31.2

Primary 100 42.2

Secondary 34 14.2

Tertiary 29 12.2

Employment status Employed 55 23.2

Not employed 182 76.8

Body mass index (BMI) Underweight 54 22.8

Normal 122 51.5

Overweight 43 18.1

Obese 18 7.6

Body surface area (BSA) Small 70 29.5

Normal 155 65.4

Large 12 5.1

Table 2 Clinical Characteristics of Adult Patients with Cancer on 
Chemotherapy at the Oncology Unit of Mbarara Regional Referral Hospital

Variable Category Frequency Percentage (%)

Stage of cancer Stage 1 4 1.7

Stage 2 26 11.0

Stage 3 85 35.9

Stage 4 122 51.5

Presence of a comorbid condition No 155 65.4

Yes 82 34.6

History of smoking No 165 69.6

Yes 72 30.4

Alcohol consumption No 98 41.4

Yes 139 58.6
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Appropriateness of Chemotherapy-Induced Nausea and Vomiting Prophylaxis 
Regimens
Among the 237 study participants undergoing chemotherapy, 174 (73.4%) patients received antiemetic prescriptions that 
adhered to established guidelines or protocols. In contrast, a significant number (63, 26.6%) of participants did not 
receive appropriate antiemetics according to the recommended guidelines, as shown in (Table 5).

21.5

15.6

11.0

8.0 7.6

5.1 4.2 4.2 3.8 3.0 2.5 2.1 2.1 1.7

7.6

0.0

5.0

10.0

15.0

20.0

25.0

Pe
rc

en
ta

ge

Cancer diagnosis

Figure 1 Common Cancer diagnosis among patients receiving chemotherapy at cancer unit of Mbarara Regional Referral Hospital. * Number of cases (n) for each 
malignancy: Ovarian cancer (2), Urethral neoplasm (2), Thyroid cancer (2), GEJ adenocarcinoma (3), Gall bladder cancer (2), Parotid cancer (1), Gestational Trophoblastic 
Neoplasia (3), Cancer of the Foot (1), Uterine sarcoma (2).
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Figure 2 The frequency of the most common comorbid condition among the study participants with cancer attending Cancer unit of Mbarara Regional Referral Hospital. 
* Number of reported cases (n) for each condition: TB (3), Asthma (2), Hepatitis B (2), Epilepsy (1), Heart failure (1).
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Risk Factors of Acute Chemotherapy- Induced Nausea and/or Vomiting
The association of independent variables with chemotherapy-induced nausea and/or vomiting was investigated using both 
bivariate and multivariate logistic regression techniques. At bivariate logistic regression analysis, female gender (cOR = 
2.9, 95% CI: 1.6–5.2; p-value < 0.001), obesity (cOR = 2.8, 95% CI: 1.0–7.7; p-value = 0.044), receiving a moderately 
emetogenic chemotherapy (MEC) (cOR = 6.7, 95% CI: 2.8–16.1; p-value < 0.001), receiving a highly emetogenic 
chemotherapy (HEC) (cOR = 8.8, 95% CI: 3.5–22.4; p-value < 0.001), and a previous history of chemotherapy induced 

Table 3 Medication Information of the Adult Patients with Cancer at the Oncology Unit of 
Mbarara Regional Referral Hospital

Variable Category Frequency

Level of emetogenicity of chemotherapy agent Minimal (<10% risk) 14

Low (10–30% risk) 72

Moderate (30–90% risk) 94

High (>90% risk) 57

Availability of prescribed antiemetics at the clinic No 97

Yes 140

Current use of herbal medication No 119

Yes 118

Class of chemotherapy 
N=452

Platinum analogs 90

Taxanes 96

Antimetabolites 85

Alkylating agents 50

Anthracyclines (Antibiotics) 39

GnRH agonists 43

Vinca alkaloids 19

Topoisomerase 1 and 2 inhibitors 9

Monoclonal antibodies 18

Tyrosine kinase inhibitors 3

Table 4 Cumulative Incidence of Chemotherapy-Induced Acute and 
Delayed Nausea and Vomiting Among Adult Patients with Cancer at 
the Oncology Unit of Mbarara Regional Referral Hospital

Symptom Timing Frequency(n) Percentage (%)

Nausea Acute (0–24hours) 66 27.8

Nausea Delayed (>24-120hours) 136 57.4

Vomiting Acute ((0–24hours) 53 22.4

Vomiting Delayed (>24-120hours) 101 42.6

Notes: Data are presented as frequency (n) and percentage (%).
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nausea and vomiting (cOR = 2.9, 95% CI: 1.6–5.2; p-value < 0.001) were associated with acute chemotherapy-induced 
nausea and vomiting (CINV).

At multivariate logistic regression, four factors remained independently significantly associated with acute CINV. 
Female participants had about 2.0 times higher odds of experiencing acute CINV (aOR = 2.0, 95% CI: 1.1–3.8; p-value = 
0.026) compared to males. Patients receiving moderate emetogenic chemotherapy had 5.7 times higher odds of 
experiencing acute CINV (aOR = 5.7, 95% CI: 2.3–14.0; p-value < 0.001) compared to those receiving minimal or 
low emetogenic chemotherapy. Similarly, patients receiving highly emetogenic chemotherapy had 6.6 times higher odds 
of developing acute CINV (aOR = 6.6, 95% CI: 2.5–17.4; p-value < 0.001) compared to those on minimal or low 
emetogenic chemotherapy. Additionally, participants with a previous history of chemotherapy- induced nausea and 
vomiting had 2.3 times higher odds of experiencing acute CINV (aOR = 2.3, 95% CI: 1.2–4.4; p-value = 0.009) 
compared to those without a history of nausea and vomiting as shown in (Table 6).

Risk Factors of Delayed Chemotherapy- Induced Nausea and/or Vomiting
Bivariate logistic regression analysis revealed that middle age (cOR = 1.9, 95% CI: 1.1–3.3; p-value = 0.030), female 
gender (cOR = 2.7, 95% CI: 1.5–4.6; p-value < 0.001), alcohol consumption (cOR = 1.5, 95% CI: 0.9–2.6; p-value = 
0.049), antiemetics prescribed after 24 hours of chemotherapy (cOR = 5.0, 95% CI: 2.1–11.8; p-value < 0.001), moderate 
emetogenic chemotherapy (cOR = 15.2, 95% CI: 7.3–31.5; p-value < 0.001), highly emetogenic chemotherapy (cOR = 
20.5, 95% CI: 8.6–49.2; p-value < 0.001), and a history of chemotherapy induced nausea and vomiting (cOR = 4.4, 95% 
CI: 2.5–7.7; p-value < 0.001) were significantly associated with delayed CINV.

In the multivariate logistic regression analysis, three factors remained significantly associated with delayed CINV. 
Patients receiving moderate emetogenic chemotherapy had 21.2 times higher odds of experiencing delayed CINV (aOR = 
21.2, 95% CI: 9.1–49.0; p-value < 0.001) compared to those receiving minimal or low emetogenic chemotherapy. 
Similarly, patients receiving highly emetogenic chemotherapy had 22.6 times higher odds of developing delayed CINV 
(aOR = 22.6, 95% CI: 8.6–59.2; p-value < 0.001) compared to those on minimal or low emetogenic chemotherapy. 
Additionally, participants with a previous history of chemotherapy-induced nausea and vomiting had 6.1 times higher 
odds of experiencing delayed CINV (aOR = 6.1, 95% CI: 2.8–12.9; p-value < 0.001) compared to those without such 
a history of CINV as shown in (Table 7).

Discussion
The study found that 28.3% of patients experienced acute CINV within 24hours after chemotherapy. This incidence is 
comparable to or slightly lower than rates reported in several high-income and middle-income countries, such as Brazil 
(29.2%) and the United States (35%), suggesting that, for the acute phase, our practice closely approximates international 
norms where guideline-based prophylaxis is more consistently implemented.22–25 However, our acute CINV rate is lower 
than those described in India (42.7%), China (55.3%), Ethiopia (50.5%), and Jordan (57.8%), where real-world 
adherence to modern antiemetic guidelines can be variable and local formularies may differ.26–29 Conversely, acute 
CINV in our setting was higher than in some European and East Asian countries (Spain, 9.4%; Japan, 6.8%), where 
triple-drug prophylaxis (including NK1 antagonists and olanzapine) is more routinely used for highly and moderately 

Table 5 Appropriateness of Chemotherapy-Induced Nausea and Vomiting Prophylaxis 
Regimens Based on MASCC/ESMO 2023 Guideline (Adapted by Cancer Unit of MRRH)

Appropriateness of CINV Prophylaxis Regimens Frequency (n) Percentage (%)

Adherence to MASCC/ESMO guidelines 174 73.4

Non-adherence to MASCC/ESMO 63 26.6

Abbreviations: CINV, Chemotherapy-Induced Nausea and Vomiting; MASCC, Multinational Association of 
Supportive Care in Cancer; ESMO, European Society for Medical Oncology.
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Table 6 Bivariate and Multivariate Logistic Regression of the Factors Associated with Acute Chemotherapy-Induced Nausea 
and Vomiting Among Adult Patients with Cancer at Mbarara Regional Referral Hospital

Exposure variable Acute CINV 
n (%)

COR (95% C.I) p-value AOR (95% C.I) p-value

Variable Category No Yes

Age Young adults 24 (68.6) 11 (31.4) 1

Middle age 59 (65.6) 31 (34.4) 1.1 (0.5–2.6) 0.749

Older age 87 (77.7) 25 (22.3) 0.6 (0.3–1.5) 0.277

Gender Male 115 (80.4) 28 (19.6) 1 1

Female 55 (58.5) 39 (41.5) 2.9 (1.6–5.2) <0.001* 2.0 (1.1–3.8) 0.026

Body mass index (BMI) Normal 90 (73.8) 32 (26.2) 1 1

Underweight 37 (68.5) 17 (31.5) 1.3 (0.6–2.6) 0.474 1.2 (0.6–2.6) 0.657

Overweight 34 (79.1) 9 (20.9) 0.7 (0.3–1.7) 0.490 0.5 (0.2–1.4) 0.206

Obesity 9 (50.0) 9 (50.0) 2.8 (1.0–7.7) 0.044* 2.9 (0.8–10.1) 0.102

Education level No formal education 58 (78.4) 16 (21.6) 1 1

Primary 70 (70.0) 30 (30.0) 1.6 (0.8–3.1) 0.217* 1.8 (0.8–4.0) 0.158

Secondary 21 (61.8) 13 (38.2) 2.2 (0.9–5.4) 0.074* 1.9 (0.7–5.2) 0.221

Tertiary 21 (72.4) 8 (27.6) 1.4 (0.5–3.7) 0.521 1.2 (0.4–3.7) 0.727

Employment No 130 (71.4) 52 (28.6) 1.1 (0.5–2.1) 0.851

Yes 40 (72.7) 15 (27.3) 1

Smoking No 117 (70.9) 48 (29.1) 1.1 (0.6–2.1) 0.671

Yes 53 (73.6) 19 (26.4) 1

Alcohol consumption No 67 (68.4) 31 (31.6) 1.2 (0.7–2.1) 0.335

Yes 103 (74.1) 36 (25.9) 1

Herbal medicine use No 83 (69.7) 36 (30.3) 1.2 (0.7–2.1) 0.496

Yes 87 (73.7) 31 (26.3) 1

Comorbid conditions No 112 (72.3) 43 (27.7) 1

Yes 58 (70.7) 24 (29.3) 1.1 (0.6–1.9) 0.804

Availability of antiemetics No 65 (67.0) 32 (33.0) 1.5 (0.8–2.6) 0.180* 1.3 (0.6–2.5) 0.508

Yes 105 (75.0) 35 (25.0) 1 1

Level of emetogenicity Minimal/LEC 79 (91.9) 7 (8.1) 1 1

MEC 59 (62.8) 35 (37.2) 6.7 (2.8–16.1) <0.001* 5.7 (2.3–14.0) <0.001

HEC 32 (56.1) 25 (43.9) 8.8 (3.5–22.4) <0.001* 6.6 (2.5–17.4) <0.001

History of CINV No 105 (81.4) 24 (18.6) 1 1

Yes 65 (60.2) 43 (39.8) 2.9 (1.6–5.2) <0.001* 2.3 (1.2–4.4) 0.009

Notes: *Variables included in multivariate regression analysis; Bold, variables that remained statistically significant at multivariate regression. 
Abbreviations: HEC, Highly Emetogenic Chemotherapy; MEC, Moderately Emetogenic Chemotherapy; LEC, Low Emetogenic Chemotherapy; COR, Crude odds 
ratio; AOR, adjusted odds ratio; CI, Confidence interval.
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Table 7 Bivariate and Multivariate Logistic Regression of the Factors Associated with Delayed Chemotherapy-Induced Nausea and 
Vomiting Among Adult Patients with Cancer at Mbarara Regional Referral Hospital

Exposure Variable Delayed CINV n (%) COR (95% C.I) p-value AOR (95% C.I) p-value

Variable Category No Yes

Age Young adults 12 (34.3) 23 (65.7) 2.0 (0.9–4.4) 0.089* 1.7 (0.5–6.1) 0.408

Middle age 32 (35.6) 58 (64.4) 1.9 (1.1–3.3) 0.030* 0.478 0.842

Older age 57 (50.9) 55 (49.1) 1 1

Gender Male 74 (51.7) 69 (48.3) 1 1

Female 27 (28.7) 67 (71.3) 2.7 (1.5–4.6) <0.001* 1.1 (0.5–2.7) 0.777

BMI Normal 58 (47.5) 64 (52.5) 1 1

Underweight 19 (35.2) 35 (64.8) 1.7 (0.9–3.2) 0.129* 1.3 (0.6–3.1) 0.492

Overweight 15 (34.9) 28 (65.1) 1.7 (0.8–3.4) 0.153* 1.8 (0.7–4.7) 0.250

Obesity 9 (50.0) 9 (50.0) 0.9 (0.3–2.4) 0.845 0.6 (0.1–2.8) 0.550

Education level No formal education 35 (47.3) 39 (52.7) 1 1

Primary 46 (46.0) 54 (54.0) 1.1 (0.6–1.9) 0.865 1.1 (0.5–2.5) 0.831

Secondary 10 (29.4) 24 (70.6) 2.2 (0.9–5.1) 0.083* 2.0 (0.6–7.0) 0.289

Tertiary 10 (34.5) 19 (65.5) 1.7 (0.7–4.2) 0.241* 0.8 (0.2–2.6) 0.732

Employment No 80 (44.0) 102 (56.0) 1

Yes 21 (38.2) 34 (61.8) 1.3 (0.7–2.4) 0.448

Smoking No 70 (42.4) 95 (57.6) 1.0 (0.6–1.8) 0.928

Yes 31 (43.1) 41 (56.9) 1

Alcohol consumption No 36 (36.7) 62 (63.3) 1.5 (0.9–2.6) 0.125* 2.0 (1.0–4.2) 0.05

Yes 65 (46.8) 74 (53.2) 1 1

Herbal medicine use No 54 (45.4) 65 (54.6) 1

Yes 47 (39.8) 71 (60.2) 1.3 (0.7–2.1) 0.388

Comorbid conditions No 68 (43.9) 87 (56.1) 1

Yes 33 (40.2) 49 (59.8) 1.2 (0.7–2.0) 0.591

Antiemetics prescribed after 

24 hours

No 94 (48.7) 99 (51.3) 1 1

Yes 7 (15.9) 37 (84.1) 5.0 (2.1–11.8) <0.001* 1.3 (0.4–3.8) 0.669

Availability of antiemetics No 37 (38.1) 60 (61.9) 1.4 (0.8–2.3) 0.247

Yes 64 (45.7) 76 (54.3) 1

Level of emetogenicity Minimal/LEC 70 (81.4) 16 (18.6) 1 1

MEC 21 (22.3) 73 (77.7) 15.2 (7.3–31.5) <0.001* 21.2 (9.1–49.0) <0.001

HEC 10 (17.5) 47 (82.5) 20.5 (8.6–49.2) <0.001* 22.6 (8.6–59.2) <0.001

History of CINV No 75 (58.1) 54 (41.9) 1 1

Yes 26 (24.1) 82 (75.9) 4.4 (2.5–7.7) <0.001* 6.1 (2.8–12.9) <0.001

Notes: *Variables included in multivariate regression analysis; Bold, variables that remained statistically significant at multivariate regression. 
Abbreviations: HEC, Highly Emetogenic Chemotherapy; MEC, Moderately Emetogenic Chemotherapy; LEC, Low Emetogenic Chemotherapy; COR, crude odds ratio; 
AOR, adjusted odds ratio; CI, confidence interval.
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emetogenic regimens.11,17,18 These differences likely reflect context-specific factors such as patient characteristics, 
chemotherapy emetogenicity, and differences in guideline adherence and drug availability.

More striking was the finding that (57.4%) of patients experienced delayed CINV occurring more than 24 hours up to 
5 days after chemotherapy. This is broadly consistent with reports from China (62.3%) and Japan (57.9%), which also 
describe high delayed CINV burdens despite guideline-recommended prophylaxis.20,28,30 However, our rate is lower than 
India (76.4%), Ethiopia (65.5%), and Jordan (71.4%), where real-time monitoring of CINV and antiemetic optimization 
may be limited.27,29,31,32 In contrast, delayed CINV in our cohort was higher than that reported in Spain (21.7%) and 
Japan (37.4%), where NK1 antagonists and other advanced antiemetic regimens are more widely available.16,18,20 In our 
setting, delayed CINV was likely driven by interrelated factors such as the frequent use of moderately and highly 
emetogenic chemotherapy (eg., cisplatin, carboplatin, doxorubicin), partial or inconsistent implementation of delayed- 
phase antiemetic prophylaxis, and limited access to NK1 receptor antagonists for high-risk regimens.32,33 These 
structural constraints help explain why delayed CINV remains a major unmet clinical need in our unit, even when 
acute CINV rates appear relatively moderate.

Adherence to MASCC/ESMO 2023 guideline was (73.4%) which is comparable to rates reported in Iran (71.2%) and 
Korea (74.3%), suggesting that guideline-informed antiemetic practice in well-structured oncology units can converge 
within a similar range globally.13,19 However, our adherence rate was considerably higher than those in Yemen (23.9%), 
Nigeria (17.6%), and parts of China (21.5%), where international antiemetic guidelines may not be systematically 
adopted or enforced.28,34,35 In our cohort, (26.6%) of patients received non-guideline-compliant antiemetic prophylaxis 
mainly due to: antiemetic prophylaxis not being given at all (9.5%), incorrect dosing frequency (11.1%), initiation 
beyond the recommended 24-hour window (34.9%), and unnecessary antiemetic prescriptions (44.4%). Compared with 
other settings—such as South Africa (90% non-adherence) and Brazil (78%)—our non-adherence was lower, but still 
clinically significant.36,37 Local non-adherence appeared to reflect both under-use (eg., omission of corticosteroids or 
delayed-phase coverage) and over-use (eg., unnecessary NK1-like or corticosteroid prescriptions when not indicated), 
echoing patterns described in European oncology practices where guideline deviations involved misplaced confidence in 
single antiemetic agents and inappropriate duplication of corticosteroids.8,36,38 In our resource-limited environment, this 
suggests that improving adherence will require not only drug availability but also clinicians to be trained on both 
guideline-based and guideline-adapted protocols.

Multivariate analysis showed that acute CINV was independently associated with female sex (AOR = 2.0, 95% CI: 
1.1–3.8; p = 0.026). This aligns with wider literature indicating that women are more susceptible to chemotherapy- 
induced nausea and vomiting, possibly due to hormonal and pharmacokinetic factors, though the association was 
statistically significant only for acute CINV in this model and not for delayed CINV.1,39,40 The emetogenic potential 
of chemotherapy was even more strongly associated with both acute and delayed CINV. Patients receiving moderate or 
highly emetogenic chemotherapy had substantially higher odds of acute CINV (AOR = 5.7 and 6.6, respectively) and 
dramatically higher odds of delayed CINV (AOR = 21.2 and 21.6, respectively compared with those on minimal or low- 
emetogenic regimens.41–43 This near-equivalent magnitude for moderate and high emetogenic agents suggests that 
current prophylaxis for moderate-risk regimens may be suboptimal, supporting calls for more aggressive guideline- 
based regimens in such cases.30,38

The finding that prior CINV history was strongly associated with delayed CINV (AOR = 6.1, 95% CI: 2.8–12.9; p < 
0.001) has important clinical implications: patients who previously experienced CINV should be considered high-risk 
and offered intensified, multi-drug prophylaxis, including adequate delayed-phase coverage if available. At the neuro
pharmacological level, acute CINV is primarily driven by 5-HT3 receptor activation via serotonin released from gut 
enterochromaffin cells, which explains the effectiveness of 5-HT3 receptor antagonists (eg., ondansetron, palonosetron) 
in acute prophylaxis.42,44 In our setting, where NK1 antagonists are often unavailable, this biological framework helps 
explain the high delayed CINV burden and underscores the need for alternative strategies such as ensuring proper 
corticosteroid sequences, better dosing of 5-HT3 drugs, and advocacy for access to NK1-based or NEPA-type combina
tions in high-risk patients.43
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Limitations of the Study
The study was conducted at a single center which may limit generalizability to other regions of Uganda or low middle- 
income countries with different drug availability. Some important confounders such as chemotherapy cycle number, 
specific agents, and some patient-level factors were not fully captured.

Strengths of the Study
The strength of the study is the first systematic assessment of CINV incidence, risk factors, and guideline adherence 
among adult cancer patients at Mbarara Regional Referral Hospital, providing locally relevant evidence in a resource- 
limited Ugandan oncology setting. The prospective observational design and use of a validated tool (MASCC Antiemesis 
Tool) also enhance the reliability of CINV ascertainment. This study fills critical gap (no prior Uganda CINV data).

Conclusion
Over half of the participants receiving chemotherapy at the MRRHCU experienced delayed chemotherapy-induced 
nausea and vomiting, while nearly one-third experienced acute CINV. Adherence to guidelines for antiemetic prophylaxis 
was high at 73.4%, but significant gaps persist, with 26.6% of patients not receiving guideline-compliant therapy. Key 
identified associated factors included female gender, moderate to highly emetogenic potential of chemotherapy regimens, 
and a history of CINV. Differences in CINV incidence and guideline adherence between this and other settings reflect 
variability in clinical practice. Improve access to recommended antiemetics, particularly NK1 receptor antagonists, and 
strengthen prescribing audits to assess compliance with guidelines. These first Uganda CINV data reveal persistent 
delayed -phase failure (57.4%) despite moderate adherence (73.4%), primarily due to NK1 antagonist absence which is 
a modifiable LMIC barrier.

Abbreviations
ADR, Adverse Drug Reactions, CINV-Chemotherapy Induced Nausea and Vomiting, ESMO-European Society of 
Medical Oncology, HEC- Highly Emetogenic Chemotherapy, HIV-Human Immunodeficiency Virus, MASCC- 
Multinational Association of Supportive Care in Cancer, MEC-Moderately Emetogenic Chemotherapy, MRRH- 
Mbarara Regional Referral Hospital, NK1-Neurokinin 1.

Data Sharing Statement
The dataset is available for sharing upon reasonable request to the corresponding author.

Ethical Approval and Consent to Participate
This study was carried out in accordance with the Helsinki Declaration. Research approval was obtained from the 
Mbarara University faculty research ethics committee before commencing the study. Ethical approval was obtained from 
the MUST Research and Ethics Committee Institutional Review Board (IRB) approval number (MUST-2024-1800). The 
request and approval of the study facility were obtained from relevant authorities at Mbarara Regional Referential 
Hospital. Full consent was obtained from the participants prior to the study on a voluntary basis and with the right to 
withdraw any time during the study. For data confidentiality, unique patient identifiers, rather than patient names were 
used, and the data were accessible only to the principal researcher and research assistants. With softcopies being 
password protected and hard copies kept under lock and in key in a secured cupboard.

Acknowledgment
The authors do hereby extend their sincere appreciation to all the study participants and the healthcare workers at MRRH 
cancer unit. We would also like to acknowledge Mbarara Regional Referral Hospital for enabling us to carry out this 
study in their facility.

https://doi.org/10.2147/CPAA.S600792                                                                                                                                                                                                                                                                                                                                                                                                                      Clinical Pharmacology: Advances and Applications 2026:18 12

Muasya et al                                                                                                                                                                         

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



Author Contributions
All authors made a significant contribution to the work reported, whether in the conception, study design, execution, 
acquisition of data, analysis and interpretation or in all these areas; took part in drafting, revising or critically reviewing 
the article; gave final approval of the version to be published; have agreed on the journal to which the article has been 
submitted; and agree to be accountable for all aspects of the work.

Funding
Given that there was no external funding for the study, the research was fully funded by the researchers.

Disclosure
The authors declare that they have no competing interests.

References
1. Bray F, Laversanne M, Sung H, et al. Global cancer statistics 2022: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 

185 countries. CA Cancer J Clin. 2024;74(3):229–263. doi:10.3322/caac.21834
2. Ferlay J, Colombet M, Soerjomataram I, et al. Estimating the global cancer incidence and mortality in 2018: GLOBOCAN sources and methods. 

Int J Cancer. 2019;144(8):1941–1953. doi:10.1002/ijc.31937
3. Tilsed CM, Fisher SA, Nowak AK, Lake RA, Lesterhuis WJ. Cancer chemotherapy: insights into cellular and tumor microenvironmental 

mechanisms of action. Front Oncol. 2022;12:960317. doi:10.3389/fonc.2022.960317
4. Krens SD, Lassche G, Jansman FGA, et al. Dose recommendations for anticancer drugs in patients with renal or hepatic impairment. Lancet Oncol. 

2019;20(4):e200–e207. doi:10.1016/S1470-2045(19)30145-7
5. Dranitsaris G, Molassiotis A, Clemons M, et al. The development of a prediction tool to identify cancer patients at high risk for 

chemotherapy-induced nausea and vomiting. Ann Oncol. 2017;28(6):1260–1267. doi:10.1093/annonc/mdx100
6. Navari RM. Management of chemotherapy-induced nausea and vomiting in pediatric patients. Paediatr Drugs. 2017;19(3):213–222. doi:10.1007/ 

s40272-017-0228-2
7. Razvi Y, Chan S, McFarlane T, et al. ASCO, NCCN, MASCC/ESMO: a comparison of antiemetic guidelines for the treatment of 

chemotherapy-induced nausea and vomiting in adult patients. Support Care Cancer. 2019;27(1):87–95. doi:10.1007/s00520-018-4464-y
8. Aapro M, Scotté F, Escobar Y, et al. Practice patterns for prevention of chemotherapy-induced nausea and vomiting and antiemetic guideline 

adherence based on real-world prescribing data. Oncologist. 2021;26(6):e1073–e1082. doi:10.1002/onco.13716
9. Puri S, Hyland KA, Weiss KC, et al. Prediction of chemotherapy-induced nausea and vomiting from patient-reported and genetic risk factors. 

Support Care Cancer. 2018;26(8):2911–2918. doi:10.1007/s00520-018-4120-6
10. Garcia-Del-Barrio MA, Martin-Algarra S, Aldaz Pastor A. Reality of the emetogenic level of irinotecan. Support Care Cancer. 2018;26 

(10):3441–3446. doi:10.1007/s00520-018-4196-z
11. Tsuji D, Suzuki K, Kawasaki Y, et al. Risk factors associated with chemotherapy-induced nausea and vomiting in the triplet antiemetic regimen 

including palonosetron or granisetron for cisplatin-based chemotherapy: analysis of a randomized, double-blind controlled trial. Support Care 
Cancer. 2019;27(3):1139–1147. doi:10.1007/s00520-018-4403-y

12. Majem M, de Las Peñas R, Virizuela JA, et al. SEOM clinical guideline emesis (2021). Clin Transl Oncol. 2022;24(4):712–723. doi:10.1007/ 
s12094-022-02802-1

13. Vazin A, Eslami D, Sahebi E. Evaluating the antiemetic administration consistency to prevent chemotherapy-induced nausea and vomiting with the 
standard guidelines: a prospective observational study. Ther Clin Risk Manag. 2017;13:1151–1157. doi:10.2147/TCRM.S133820

14. Mosa ASM, Hossain AM, Lavoie BJ, Yoo I. Patient-related risk factors for chemotherapy-induced nausea and vomiting: a systematic review. Front 
Pharmacol. 2020;11. doi:10.3389/fphar.2020.00329

15. Aapro M. CINV: still troubling patients after all these years. Support Care Cancer. 2018;26(Suppl 1):5–9. doi:10.1007/s00520-018-4131-3
16. Tsuji Y, Baba H, Takeda K, et al. Chemotherapy-induced nausea and vomiting (CINV) in 190 colorectal cancer patients: a prospective registration 

study by the CINV study group of Japan. Expert Opin Pharmacother. 2017;18(8):753–758. doi:10.1080/14656566.2017.1317746
17. Badarudin NS, Mohamed Shah N, Mohd Kassim KNB, et al. A retrospective study on chemotherapy-induced nausea and vomiting in highly/ 

moderately emetogenic chemotherapy: incidence and prescribing practice. Support Care Cancer. 2022;30(6):5339–5349. doi:10.1007/s00520-022- 
06956-0

18. Escobar Y, Cajaraville G, Virizuela JA, et al. Incidence of chemotherapy-induced nausea and vomiting with moderately emetogenic chemotherapy: 
ADVICE (actual data of vomiting incidence by chemotherapy evaluation) study. Support Care Cancer. 2015;23(9):2833–2840. doi:10.1007/ 
s00520-015-2809-3

19. Lee R, Ku M, Je NK. Adherence to antiemetic guidelines in solid cancer patients receiving highly emetogenic chemotherapy in Korea. Support 
Care Cancer. 2024;32(3):190. doi:10.1007/s00520-024-08367-9

20. Matsuoka S, Fujii H, Iihara H, et al. Emetogenicity and risk factors of nausea and vomiting in patients with metastatic colorectal cancer receiving 
trifluridine/tipiracil and bevacizumab chemotherapy. Anticancer Res. 2023;43(5):2351–2357. doi:10.21873/anticanres.16400

21. Molassiotis A, Coventry PA, Stricker CT, et al. Validation and psychometric assessment of a short clinical scale to measure chemotherapy-induced 
nausea and vomiting: the MASCC antiemesis tool. J Pain Symptom Manage. 2007;34(2):148–159. doi:10.1016/j.jpainsymman.2006.10.018

22. Simino GPR, Reis IA, de Acurcio FA, Andrade EIG, Brazil NML, Cherchiglia ML. Risk factors associated with antineoplastic 
chemotherapy-induced nausea and vomiting. Rev Saude Publica. 2020;54:106. doi:10.11606/s1518-8787.2020054002178

Clinical Pharmacology: Advances and Applications 2026:18                                                                  https://doi.org/10.2147/CPAA.S600792                                                                                                                                                                                                                                                                                                                                                                                                      13

Muasya et al

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

https://doi.org/10.3322/caac.21834
https://doi.org/10.1002/ijc.31937
https://doi.org/10.3389/fonc.2022.960317
https://doi.org/10.1016/S1470-2045(19)30145-7
https://doi.org/10.1093/annonc/mdx100
https://doi.org/10.1007/s40272-017-0228-2
https://doi.org/10.1007/s40272-017-0228-2
https://doi.org/10.1007/s00520-018-4464-y
https://doi.org/10.1002/onco.13716
https://doi.org/10.1007/s00520-018-4120-6
https://doi.org/10.1007/s00520-018-4196-z
https://doi.org/10.1007/s00520-018-4403-y
https://doi.org/10.1007/s12094-022-02802-1
https://doi.org/10.1007/s12094-022-02802-1
https://doi.org/10.2147/TCRM.S133820
https://doi.org/10.3389/fphar.2020.00329
https://doi.org/10.1007/s00520-018-4131-3
https://doi.org/10.1080/14656566.2017.1317746
https://doi.org/10.1007/s00520-022-06956-0
https://doi.org/10.1007/s00520-022-06956-0
https://doi.org/10.1007/s00520-015-2809-3
https://doi.org/10.1007/s00520-015-2809-3
https://doi.org/10.1007/s00520-024-08367-9
https://doi.org/10.21873/anticanres.16400
https://doi.org/10.1016/j.jpainsymman.2006.10.018
https://doi.org/10.11606/s1518-8787.2020054002178


23. Kottschade L, Novotny P, Lyss A, Mazurczak M, Loprinzi C, Barton D. Chemotherapy-induced nausea and vomiting: incidence and characteristics 
of persistent symptoms and future directions NCCTG N08C3 (Alliance). Support Care Cancer. 2016;24(6):2661–2667. doi:10.1007/s00520-016- 
3080-y

24. Hesketh PJ, Kris MG, Basch E, et al. Antiemetics: ASCO guideline update. J Clin Oncol. 2020;38(24):2782–2797. doi:10.1200/JCO.20.01296
25. Scotté F, Schwartzberg L, Iihara H, et al. 2023 updated MASCC/ESMO Consensus recommendations: prevention of nausea and vomiting following 

moderately emetic risk antineoplastic agents. Support Care Cancer. 2023;32(1):45. doi:10.1007/s00520-023-08222-3
26. Negusu D. Prevalence of Chemo-Induced Nausea and Vomiting, and Its Impact on Patients’ Quality of Life at the Oncology Unit of Tikur Anbessa 

Specialized Hospital, Addis Ababa, Ethiopia. Masters. Addis Ababa University; 2015. Available from: http://thesisbank.jhia.ac.ke/6838/. Accessed 
May 10, 2024.

27. Reddy H, Maka VV, Murthy MK, et al. 446P - Accuracy of risk scoring system to determine chemotherapy induced nausea and vomiting (CINV) in 
cancer patients receiving first cycle chemotherapy. Ann Oncol. 2019;30:ix147. doi:10.1093/annonc/mdz434.026

28. Sun Y, Zheng Y, Yang X, et al. Incidence of chemotherapy-induced nausea and vomiting among cancer patients receiving moderately to highly 
emetogenic chemotherapy in cancer centers in Sichuan, China. J Cancer Res Clin Oncol. 2021;147(9):2701–2708. doi:10.1007/s00432-021-03554- 
1

29. Al Qadire M. Chemotherapy-Induced Nausea and Vomiting: incidence and Management in Jordan. Clin Nurs Res. 2018;27(6):730–742. 
doi:10.1177/1054773817704586

30. van der Vorst MJDL, Neefjes ECW, Konings IRHM, Verheul HMW. Prophylactic treatment for delayed chemotherapy-induced nausea and 
vomiting after non-AC based moderately emetogenic chemotherapy: a systematic review of randomized controlled trials. Support Care Cancer. 
2015;23(8):2499–2506. doi:10.1007/s00520-015-2778-6

31. Negusu D. Prevalence of chemo-induced nausea and vomiting, and its impact on patients’ quality of life at the Oncology Unit of Tikur Anbessa 
Specialized Hospital, Addis Ababa, Ethiopia; 2015.

32. Yeo W, Ngai NTY, Yip CCH, et al. Risk factors associated with chemotherapy-induced nausea and vomiting among women with breast cancer 
receiving highly emetogenic chemotherapy: individual patient-based analysis of three prospective antiemetic trials. Cancer Manag Res. 
2024;16:283–297. doi:10.2147/CMAR.S447546

33. Aapro M, Caprariu Z, Chilingirov P, et al. Assessing the impact of antiemetic guideline compliance on prevention of chemotherapy-induced nausea 
and vomiting: results of the nausea/emesis registry in oncology (NERO). Eur J Cancer. 2022;166:126–133. doi:10.1016/j.ejca.2022.01.028

34. Battah MM, Zainal H, Ibrahim DA, Hanafiah NHBM, Syed Sulaiman SA, Halboup A. Evaluation of antiemetic consistency in chemotherapy- 
induced nausea and vomiting among NHL patients in Sana’a, Yemen. Int J Gen Med. 2024;17:2077–2090. doi:10.2147/IJGM.S458922

35. Manyega KM, Joseph BN, Rotkangmwa OC, Dapar MP. Chemotherapy-associated nausea and vomiting: a cross-sectional survey of occurrence and 
management patterns at jos university teaching hospital, Nigeria. Ann Afr Med. 2022;21(2):124–131. doi:10.4103/aam.aam_87_20

36. Elhassan MMA, Ali AASA, Elmustafa MOM. Adherence to guidelines on prophylaxis of chemotherapy-induced nausea and vomiting in the 
National Cancer Institute, Sudan. South African J Oncol. 2017;1:5. doi:10.4102/sajo.v1i0.9

37. França MS, Usón Junior PLS, Antunes YPPV, et al. Assessment of adherence to the guidelines for the management of nausea and vomiting induced 
by chemotherapy. Einstein. 2015;13:221–225. doi:10.1590/S1679-45082015AO3097

38. Shimokawa M, Haratake N, Takada K, et al. Combination antiemetic therapy for chemotherapy-induced nausea and vomiting in patients with 
NSCLC receiving carboplatin-based chemotherapy. Cancer Manag Res. 2022;14:2673–2680. doi:10.2147/CMAR.S370961

39. Bray F, Parkin DM, Gnangnon F, et al. Cancer in sub-Saharan Africa in 2020: a review of current estimates of the national burden, data gaps, and 
future needs. Lancet Oncol. 2022;23(6):719–728. doi:10.1016/S1470-2045(22)00270-4

40. Albanell-Fernández M, Rodríguez Mues MC, Figueras C, et al. Evaluation of chemotherapy-induced nausea and vomiting in low, moderate, and 
highly emetogenic schemes between sexes. Support Care Cancer. 2025;33(4):261. doi:10.1007/s00520-025-09319-7

41. Hayashi T, Shimokawa M, Matsuo K, et al. Risk factors for delayed chemotherapy-induced nausea and vomiting with low-emetic-risk chemother
apy: a prospective, observational, multicenter study. CMAR. 2018;10:4249–4255. doi:10.2147/CMAR.S176574

42. Natale JJ. Overview of the prevention and management of CINV. Am J Manag Care. 2018;24(18 Suppl):S391–S397.
43. Park YH, Bianchini G, Cortés J, et al. Nausea and vomiting in an evolving anticancer treatment landscape: long-delayed and emetogenic 

antibody-drug conjugates. Future Oncol. 2025;21(10):1261–1272. doi:10.1080/14796694.2025.2479417
44. Ullah I, Ayaz M. A re-consideration of neural/receptor mechanisms in chemotherapy-induced nausea and vomiting: current scenario and future 

perspective. Pharmacol Rep. 2023;75(5):1126–1137. doi:10.1007/s43440-023-00514-z

Clinical Pharmacology: Advances and Applications                                                                     

Publish your work in this journal 
Clinical Pharmacology: Advances and Applications is an international, peer-reviewed, open access journal publishing original research, reports, 
reviews and commentaries on all areas of drug experience in humans. The manuscript management system is completely online and includes a very 
quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published 
authors.  

Submit your manuscript here: https://www.dovepress.com/clinical-pharmacology-advances-and-applications-journal

Clinical Pharmacology: Advances and Applications 2026:18 14

Muasya et al                                                                                                                                                                         

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

https://doi.org/10.1007/s00520-016-3080-y
https://doi.org/10.1007/s00520-016-3080-y
https://doi.org/10.1200/JCO.20.01296
https://doi.org/10.1007/s00520-023-08222-3
http://thesisbank.jhia.ac.ke/6838/
https://doi.org/10.1093/annonc/mdz434.026
https://doi.org/10.1007/s00432-021-03554-1
https://doi.org/10.1007/s00432-021-03554-1
https://doi.org/10.1177/1054773817704586
https://doi.org/10.1007/s00520-015-2778-6
https://doi.org/10.2147/CMAR.S447546
https://doi.org/10.1016/j.ejca.2022.01.028
https://doi.org/10.2147/IJGM.S458922
https://doi.org/10.4103/aam.aam_87_20
https://doi.org/10.4102/sajo.v1i0.9
https://doi.org/10.1590/S1679-45082015AO3097
https://doi.org/10.2147/CMAR.S370961
https://doi.org/10.1016/S1470-2045(22)00270-4
https://doi.org/10.1007/s00520-025-09319-7
https://doi.org/10.2147/CMAR.S176574
https://doi.org/10.1080/14796694.2025.2479417
https://doi.org/10.1007/s43440-023-00514-z
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Design
	Study Setting
	Study Period
	Study Participants
	Sample Size Calculation
	Data Collection Procedure
	Data Analysis

	Results
	Socio-Demographic Characteristics of the Study Participants
	Clinical Characteristics of the Study Participants
	Medication Information Characteristics of the Study Participants
	Incidence of Chemotherapy-Induced Nausea and Vomiting
	Appropriateness of Chemotherapy-Induced Nausea and Vomiting Prophylaxis Regimens
	Risk Factors of Acute Chemotherapy- Induced Nausea and/or Vomiting
	Risk Factors of Delayed Chemotherapy- Induced Nausea and/or Vomiting

	Discussion
	Limitations of the Study
	Strengths of the Study
	Conclusion
	Abbreviations
	Data Sharing Statement
	Ethical Approval and Consent to Participate
	Acknowledgment
	Author Contributions
	Funding
	Disclosure

