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ABSTRACT 

Background: Chemotherapy-induced nausea and vomiting (CINV) is one of the most feared sequelae of cancer pharmacotherapy. 

Despite advancements in antiemetic treatment, CINV is still a critical issue in patients treated with chemotherapy. Objective: To 
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assess the effectiveness of currently prescribed antiemetic regimens used against CINV in adult cancer patients undergoing their first 

cycle of chemotherapy in a tertiary care hospital in Saudi Arabia. Methods: This was a prospective, observational, cross-sectional, 

patient survey study, conducted in the university oncology center of King Saud University Medical City (KSUMC), Riyadh, Saudi 

Arabia. Results: The sample consisted of 47 cancer patients with a mean age of 53.1 years (±17.4). Ovarian (n= 23; 48.9%) and breast 

cancer (n= 9; 19.2%) were the two most common diagnoses. Among the patients who received chemotherapy, 6 (12.8%) received 

monotherapy and 41 (87.2%) received combination therapy. In combination therapy, the majority of the patients (n=21; 44.7%) 

received paclitaxel plus carboplatin. In terms of antiemetics used, 32 patients (68.1 %) received 4 classes of antiemetics, 9 (19.2%) 

received 3 classes and 5 (10.6%) received 2 classes as part of combination therapy; only 1 patient (2.1%) received an antiemetic as 

part of monotherapy. Incidences of vomiting were much more frequent in the delayed phase than during the acute phase. 

Conclusion: The antiemetics’ effectiveness at preventing CINV was questionable, as patients enrolled in this study continued to have 

nausea and vomiting due to chemotherapeutic protocols even with the antiemetic treatment administered. 

 

Keywords: chemotherapy-induced nausea and vomiting; Saudi Arabia; antiemetics. 

 

 

1. INTRODUCTION 

Chemotherapy-induced nausea and vomiting (CINV) is one of the most feared consequences of cancer treatment (Bloechl-Daum et 

al., 2006). It has been associated with higher overall costs of cancer care and significant deterioration in patients’ quality of life (QoL) 

(Bloechl-Daum et al., 2006; Tina Shih et al., 2007). It can also be detrimental to nutritional status, leading to dehydration, anorexia, 

weight loss, and fluid/electrolyte disturbances which can result in reduction in performance status and reduced ability to tolerate 

further cycles of chemotherapy (Ballatori et al., 2007; Cohen et al., 2007). Control of CINV is important as it allows patients to 

complete chemotherapy protocols and enhances their QoL. CINV can be treated and prevented, usually with pharmacological 

intervention. Management of CINV depends on several factors including the emetogenic potential of chemotherapy agents, 

selection of proper antiemetic treatment, and specific patient risk factors (Herrstedt and Dombernowsky, 2007). International 

published guidelines are available to promote the optimal use of antiemetics in the prevention and treatment of CINV. The 

foundation of current recommendations for CINV management is effective prophylaxis, i.e. treatment given before the patient 

develops the first symptoms of nausea or vomiting (Herrstedt, 2008; Roila et al., 2010; Berger et al., 2017; Hesketh et al., 2017). A 

number of antiemetic drugs are suitable for use as preventive CINV treatment, as they target the serotonin (5-hydroxytryptamine-3; 

5-HT3 receptor antagonists), substance P (neurokinin-1 (NK1) receptor antagonists), dopamine (dopamine receptor antagonists), 

histamine (histamine antagonist), and prostaglandin signaling pathways (Jordan et al., 2007; Schwartzberg, 2007; Jordan et al., 2015). 

These medications can be used alone or in combination, depending on the level of emetogenic potential of the chemotherapy 

agents. Other medication classes, including benzodiazepines and cannabinoids, can offer additional protective benefits. 

CINV is still a critical issue in cancer patients, despite advancements in antiemetic treatment. A recent study that examined the 

incidence of CINV among Italian breast cancer patients treated with anthracycline plus cyclophosphamide-based chemotherapy 

reported overall incidence rates of nausea and vomiting among 246 evaluable patients as 63% and 25.4%, respectively (De Laurentiis 

et al., 2018). Furthermore, a prospective, observational, multi-center study conducted in 19 hospitals in Spain reported that patients 

receiving moderately emetogenic chemotherapy continued to experience nausea and vomiting (44.6%) despite the use of antiemetic 

prophylaxis (Escobar et al., 2015). 

Althubiti et al. reported a remarkable increase in cancer incidence and mortality over the past 27 years (1990 and 2016) in Saudi 

Arabia (Althubiti and Nour Eldein, 2018). As Saudi Arabia has a significant cancer burden, it is imperative that Saudi healthcare 

professionals have an inclusive understanding of current antiemetic therapy practices. Such a study thus provides evidence to help 

consistently control CINV in patients on different chemotherapeutic protocols and improve their QoL. The objective of this study was 

to assess the effectiveness of currently prescribed antiemetic regimens used against CINV in adult cancer patients in a tertiary care 

hospital in Saudi Arabia. 

 

2. METHODS 

This was a prospective, observational, cross-sectional, patient survey study, conducted in the university oncology center at King Saud 

University Medical City (KSUMC), Riyadh, Saudi Arabia, from January to April 2018. KSUMC is a tertiary care and referral academic 

hospital that has 1200 beds and a university oncology center that includes outpatient clinics for hematology, oncology, oncology 

surgery and radiation therapy, along with 100 inpatient beds and a chemotherapy unit for 30 patients. The oncology center offers a 
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unique multidisciplinary team approach to customized cancer prevention, utilizing molecular technologies in early detection, 

diagnosis and management.  

 

Ethical consideration  

The study was approved by the KSUMC Institutional Review Board (IRB) with IRB number E-17-2722, before any data were collected. 

 

Data Collection 

All patients were over the age of 18 and were visiting the hematology/oncology department/clinic as either inpatients or outpatients 

to administer their first chemotherapy cycle for cancer treatment in the form of anthracycline-based protocol. Those who were able 

to answer the survey questions and agreed to participate in the study by signing an informed consent were eligible for inclusion in 

the study. Excluded were patients who had nausea or vomiting more than 24 hours prior to chemotherapy, patients who had 

received any drug to combat nausea or vomiting 5 days prior to chemotherapy and patients receiving concurrent radiotherapy with 

chemotherapy as part of their treatment protocol. 

After identifying the eligible patients and obtaining the consultant’s agreement, verbal permission was obtained from each 

patient before they were told in more detail about the study’s aim, objectives and potential value. Written consent was then 

obtained from each patient before participation in the study. Patients were asked to answer the survey questions according to their 

real experience; they were told that all answers would be accepted and that their responses would not affect their current regimen. 

Patients were also assured about the confidentiality of their information as data were generated anonymously. In addition, the 

researchers explained that patients would be contacted twice (three times if needed): once within 24 hours of receiving 

chemotherapy and a second time on day four after chemotherapy. For this reason, patients were asked for their contact information 

and their preferred time of day to be contacted. 

All data were collected in a predesigned data collection sheet to ensure entirety and uniformity. Collected data—patients’ 

demographic information such as age and gender as well as relevant clinical data including diagnosis, chemotherapeutic protocols 

and antiemetic regimen administered—were retrieved from the patients’ electronic medical records. The Multinational Association 

of Supportive Care in Cancer (MASCC) classification was used to categorize the chemotherapies according to their emetogenic 

potential: high, moderate, low or minimal (Roila et al., 2010). Anatomical Therapeutic Chemical (ATC) classification sorted the 

antiemetics by their pharmacological class name: 5-HT3 antagonists, corticosteroids, neurokinin-1 (NK-1) antagonists, 

benzodiazepines, phenothiazines, benzamides, olanzapines, prokinetic drugs (metoclopramide, domperidone, and mosapride), 

antihistamines and cannabinoids (Zong et al., 2016). According to the date on which the antiemetic was requested, antiemetics use 

was either prophylactic—administered before or on the day of chemotherapy, for CINV prevention—or rescue therapy—

administered after chemotherapy, for CINV treatment (Zong et al., 2016).  

The effectiveness of antiemetic treatment was evaluated by following up with each patient. CINV was classified according to the 

National Cancer Institute as either acute or delayed (National Cancer Institute., 2002). When nausea and/or vomiting occurred within 

the first 24 hours after chemotherapy, it was considered acute, while it was considered delayed if it occurred more than 24 hours 

after chemotherapy (Jordan et al., 2007). The study recorded incidences of CINV during the first 24 hours after the start of 

chemotherapy and again four days later, using the MASCC Antiemesis Tool (MAT) (Molassiotis et al., 2007). The MAT was designed 

to be a short self-administered tool that can be easily used in clinical practice to measure both acute and delayed nausea and 

vomiting. The MAT consists of eight items: four refer to the occurrence, duration and frequency of acute CINV; and four refer to the 

occurrence, duration and frequency of delayed CINV. 

Descriptive statistical analysis was carried out using the Statistical Package for Social Sciences IBM® SPSS® Statistics for Windows, 

version 24.0 (Armonk, NY: IBM Corp, 2016). The results were presented as means, standard deviations (SDs), frequencies and 

percentages. 

 

3. RESULTS 

Participant and Treatment Characteristics 

The sample consisted of 47 cancer patients with a mean age of 53.1 years (±17.4). Among them, the majority 39 (83%) were female 

and the remaining 8 (17%) were male. Regarding the emetogenic potential of the chemotherapy regimens, the majority of patients 

(n=39; 83%) received chemotherapy that was classified as having moderate emetogenicity. Ovarian (n=23; 48.9%) and breast cancer 

(n=9; 19.2%) were the two most common diagnoses. The complete demographic characteristics are shown in Table 1. 
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Table 1 Demographic characteristics of included patients 

Patients characteristics Number (N) Percent (%) 

Age (years) 

mean ± SD 53.1 ± 17.4 

Median (min - max) 55 (19-82) 

Gender 

Male 8 17 

Female 39 83 

Cancer type (Diagnosis) 

Ovarian Cancer 23 48.9 

Breast Cancer 9 19.2 

Hodgkin’s lymphoma 7 14.9 

Endometrial cancer 2 4.3 

Non-Hodgkin's lymphoma 2 4.3 

Non-small cell lung cancer 1 2.1 

Acute T-lymphoplastic leukemia 1 2.1 

Adenocarcinoma of the gastroesophageal 

junction 
1 2.1 

Burkitt lymphoma 1 2.1 

Chemotherapy emetogenecity* 

High  8 17 

Moderate 39 83 

*Emetogenic risk of chemotherapeutic agents classified according to MASCC classification 

 

Commonly prescribed chemotherapy 

Among the 47 patients who received chemotherapy, 6 (12.8%) received monotherapy and 41 (87.2%) received combination therapy. 

The prescribed monotherapies (n=3; 6.4%) were carboplatin and doxorubicin each. In combination therapy, the majority of the 

patients (n=21; 44.7%) received paclitaxel plus carboplatin followed by doxorubicin plus vinblastine plus dacarbazine and bleomycin 

(n=4; 8.5%). The details are given in Table 2. 

 

Table 2 Commonly prescribed chemotherapy in the study population (N=47) 

Chemotherapeutic regimen Number (N) Percent (%) 

Paclitaxel+Carboplatin 21 44.7 

Doxorubicin+Vinblastine+Dacarbazine+Bleomycin 4 8.5 

Doxorubicin+Cyclophosphamide+Vincristine+Rituximab 3 6.4 

Fluorouracil+Epirubicin+Cyclophosphamide 3 6.4 

Carboplatin 3 6.4 

Doxorubicin 3 6.4 

Doxorubicin+ Bevacizumab 2 4.3 

Gemcitabine + Carboplatin 2 4.3 

Daunorubicin+Vincristine 1 2.1 

Doxorubicin+ Carboplatin 1 2.1 

Doxorubicin+Cyclophosphamide+Vincristine+Etoposide+Rituximab 1 2.1 

Doxorubicin +Vinblastine+Dacarbazine 1 2.1 

Epirubicin+Oxaliplatin 1 2.1 

Vinblastine+Doxorubicin  1 2.1 

 

Antiemetic regimen prescribed 

Of the antiemetics given to control CINV before chemotherapy administration (prophylactic antiemetics), 32 patients (68.1 %) 

received four classes of antiemetics, 9 (19.2%) received three classes and 5 (10.6%) received two classes as combination therapy; 
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only1 patient (2.1%) received an antiemetic as monotherapy. Further, 22 patients (46.8%) received Granisetron plus Dexamethasone, 

Dipenhnhydramine and Ranitidine; 10 (21.3%) received Granisetron plus Metoclopramide, Dexamethasone and Diphenhydramine; 

and 4 (8.5%) received Granisetron plus Metoclopramide and Diphenhydramine. Details of the antiemetics prescribed are in Table 3. 

Rescue medication was prescribed to 26 patients (55.3%) with breakthrough CINV after two or three days. The rescue amtiemetics 

prescribed were dexamethasone 8 mg or metoclopramide 20 mg either intravenously or orally. 

 

Table 3 Antiemetic regimen prescribed in the study population (N=47) 

Antiemetic regimen Number (N) Percent (%) 

Granisetron+Dexamethasone+Dipenhnhydramine+Ranitidine 22 46.8 

Granisetron+Metoclopramide+Dexamethasone+Diphenhydramine 10 21.3 

Granisetron+Dexamethasone 4 8.5 

Granisetron+Metoclopramide+Diphenhydramine 4 8.5 

Granisetron+Metoclopramide+Dexamethasone 3 6.4 

Granisetron+Dexamethasone+Diphenhydramine 1 2.1 

Granisetron+Diphenhydramine 1 2.1 

Metoclopramide+Dexamethasone+Diphenhydramine 1 2.1 

Dexamethasone 1 2.1 

 

Incidence of CINV 

Acute CINV was observed in the first 24 hours after chemotherapy: 24 patients (51.2%) had nausea and 7 (14.9%) had vomiting. 

From that point up to four days after chemotherapy, delayed CINV was observed: 21 patients (44.7%) had nausea and 14 (29.8 %) 

had vomiting. Table 4 is demonstrating the incidence of nausea and vomiting in either acutely or delayed. 

 

Table 4 Incidence of Nausea and Vomiting 

Nausea and vomiting type Number (N) Percent (%) 

Acute 

Nausea 24 51.2 

Vomiting 7 14.9 

Delayed 

Nausea 21 44.7 

Vomiting 14 29.8 

 

4. DISCUSSION 

The present study was conducted to assess the efficacy and outcome of antiemetics regimens in reducing CINV. In this prospective 

observational study, patients were evaluated after their first chemotherapy cycle. Therefore, the results presented here are relevant 

only to the first cycle of chemotherapy. We determined commonly prescribed chemotherapy, incidence of CINV and antiemetic 

regimen prescribed among patients. A total of 47 patients received anticancer chemotherapy and among them moderate 

emetogenic chemotherapy (83%) was given to a majority of patients. 

Gender plays a crucial role in the incidence, disease prognosis and mortality in a variety of cancers (Siegel et al., 2016). Gender 

difference in cancer incidence is attributed to regulation at the genetic/molecular level and sex hormones such as estrogen (Dorak 

and Karpuzoglu, 2012). Our findings revealed that cancer was found to be more prevalent in females (83%) and that the most 

common diagnosis of cancer was ovarian cancer (48.9%) followed by breast cancer (19.2%). Cancers such as lung, breast and 

colorectal are now rising due to increases in lifestyle risk factors such as tobacco use, smoking, excess body weight, physical 

inactivity and changing reproductive patterns (Torre et al., 2016). A large proportion of cancers can be prevented through measures 

including vaccination, early detection and promotion of healthy lifestyles (Torre et al., 2016). Midlife is a period of life when the 

prevalence of multiple cancer risk factors is high and incidence rates begin to increase for many types of cancer (Prasad et al., 2012). 

Our results indicate that the mean age of patients was 53 ± 17.4 years, ranging between 19 and 82 years. This indicates that middle-

aged people have higher incidence of cancer. 

A treatment modality that combines two or more therapeutic agents, to specifically target cancer-inducing or cell-sustaining 

pathways, is a cornerstone of cancer therapy (Blagosklonny, 2004; Yap et al., 2013). In our study, most of the patients were treated 
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with combination therapy. Moreover, the findings of a recent study conducted by Sicklick et al. suggest that patients who received 

highly personalized combination therapies for the treatment of resistant cancer experienced improved disease control and survival 

rates (Sicklick et al., 2019). A combination of paclitaxel plus carboplatin was used in the majority of patients in our study. In line with 

our findings, several studies have reported that paclitaxel is now used in combination with other drugs such as cisplatin or 

carboplatin for the treatment of ovarian cancer (Ozols, 1999; Ali and Ledermann, 2007; Hoskins et al., 2010), breast cancer (Fountzilas 

et al., 1998) and non-small-cell lung cancer (Takayama et al., 2019). 

The goal of each antiemetic therapy is to abolish nausea and vomiting. Without the use of prophylactic antiemetic therapy, 

chemotherapy can trigger severe nausea and vomiting, which can lead patients to stop treatment (Haiderali et al., 2011; Hesketh et 

al., 2017). By prescribing appropriate prophylactic medication to suit the emetogenic potential of the chemotherapy regimen, most 

cases of CINV can be prevented. Previous research has suggested that a key factor in preventing or reducing nausea is treating the 

symptom before it occurs. Additionally, the most effective interventions for chemotherapy-induced nausea have been combination 

treatments (Herrstedt, 2008). Our study revealed that most patients received prophylactic antiemetic therapy with four drugs (68.1%) 

followed by those treated with three drugs. Moreover, in our study, the prophylaxis treatment of choice in 87.2% of the patients was 

5-HT3 plus corticosteroid with antihistamine and dopamine antagonist. This is consistent with the recommendation of previous 

studies (Herrstedt, 2008; Berger et al., 2017; Hesketh et al., 2017). In contrast, a study evaluating the prescribing practice relative to 

antiemetic medications for CINV prophylaxis in a large tertiary hospital in Saudi Arabia showed that adherence to treatment 

recommendations and antiemetics prescribing for CINV was suboptimal at this hospital (Alamri et al., 2018). 

We used the National Comprehensive Cancer Network (NCCN) antiemetics guidelines to appraise adherence to antiemetic 

therapy regimens (Berger et al., 2017), as well as guidelines of the American Society of Clinical Oncology (ASCO) (Hesketh et al., 

2017) and the MASCC (Roila et al., 2010), as these determined lucid recommendations for treatment of acute and delayed CINV. 

Sticking to guidelines implies that patients receiving moderately or highly emetogenic chemotherapy need to be treated with 

multiple prophylactic antiemetics. Our analysis revealed adherence to the guidelines, as approximately 97.9% of the patients 

received multiple prophylactic antiemetics. CINV is a serious problem for cancer patients and has a great impact on their QoL. It has 

been accepted that the emetogenic potential of chemotherapeutic agents is primarily responsible for the intensity and duration of 

CINV (Roila et al., 2011). Control of CINV improves the tolerability of chemotherapy and the likelihood that patients will complete 

their regimen. The findings of our study indicate that there is poor control of CINV, as many patients undergoing chemotherapy and 

receiving antiemetic therapy continue to experience CINV. It is important to emphasize that our study is an observational study so 

we cannot interfere in the management choices especially in cases experienced either nausea and/or vomiting against the high 

emetogenic combination of Carboplatin + paclitaxel, where ASCO guideline update recommended a three-drug combination of an 

NK1 receptor antagonist, a 5-HT3 receptor antagonist, and dexamethasone (Hesketh et al., 2017). But by the time of data collection, 

the hospitals run out of NK1 receptor antagonists. In this study, 14.9% of patients experienced vomiting in the acute phase of the 

first cycle and 29.8% in the delayed phase, with the incidence of nausea being higher than that of vomiting—51.1% and 44.7%, 

respectively—in the two phases, suggesting that CINV remains a significant problem among patients undergoing chemotherapy. 

Importantly, nausea was experienced much more frequently than vomiting among patients in this study, demonstrating that nausea 

is currently the main problem faced by patients with CINV. Similar results were published in a study by Hickok et al. who highlighted 

that, despite prophylaxis with antiemetics, the majority of patients receiving chemotherapy agents experienced nausea and the 

frequency of delayed nausea was nearly twice that of acute nausea (Hickok et al., 2003). Furthermore, a study was conducted to 

assess the current status of CINV among Jordanian cancer patients, with regard to its incidence and management; it demonstrated 

that the overall incidence rate of CINV was high despite the use of antiemetics (Al Qadire, 2018). 

This study has a number of limitations. First, the results of this study are related to its quantitative, observational survey design, 

which did not allow establishing relations of cause and effect. Second, the reported practice pattern in only one hospital was 

studied, and a relatively small sample size was used in the final analysis. Hence, the study generalizability may be limited. Future 

studies should examine the generalizability of the study findings. Finally, we cannot rule out errors or omissions made when patients 

answered survey questions. 

 

5. CONCLUSION 

Antiemetics are not effective in the prevention of CINV. The results of this study reveal that patients who receive chemotherapy 

continue to experience nausea and vomiting despite the antiemetic treatment administered. Furthermore, the improvements 

achieved in controlling vomiting in the acute phase do not correspond to better control in the delayed phase, where vomiting is still 

not effectively controlled. 
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