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ABSTRACT 

Background: Chemotherapy-induced nausea and vomiting (CINV) are significant adverse effects that can severely diminish a 
cancer patient's quality of life and hinder their ability to adhere to and tolerate treatment. This study aims to assess the efficacy 
and safety of adding olanzapine, compared to placebo, to a standard antiemetic regimen of granisetron and dexamethasone for 
the prevention of CINV in cancer patients undergoing highly emetogenic chemotherapy. 
Methods: The present study is a randomized, double-blind study of 82 cancer patients receiving highly emetogenic chemotherapy 
(HEC) which was conducted at a tertiary care hospital in India from June 2019 to February 2020, patients were randomized (1:1) 
into two groups and monitored for four days post-chemotherapy.  
Results: The olanzapine group exhibited statistically significantly higher complete response rates than the placebo group at all 
measured time points. This superiority was observed during the early (0-24 hours), late (25-120 hours), and overall (0-120 hours) 
assessment periods. Both treatment approaches were well-tolerated, with only mild side effects reported. 
Conclusion: Olanzapine, as compared with placebo, significantly improved nausea prevention, as well as the complete-response 
rate in CINV, among previously untreated patients who were receiving highly emetogenic chemotherapy (HEC).  
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INTRODUCTION 

Cancer is a leading cause of illness and death worldwide, 

affecting both developed and developing nations. [1] In 

2018, it was the second leading cause of death globally, 

responsible for approximately 9.6 million deaths. [2-4]  
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Data from 2012 shows that the most common cancers in 

men were lung (12.0%), mouth (11.4%), prostate (7.0%), 

and tongue (7.06%) cancers. For women, the most 

prevalent cancers were breast (21.0%), cervical (12.1%), 

ovarian (6.9%), and lung (4.9%) cancers. [5] India has the 

third-highest cancer burden globally, following China and 

the USA, with an estimated 1.4 million cases in 2015. [5] 

Because effective early detection methods are lacking, 

cancer is often diagnosed at an advanced, inoperable 

stage. Chemotherapy remains a key treatment strategy 

for improving prognosis and survival. [6] However, 

patients often cite chemotherapy-induced nausea and 

vomiting (CINV) as a major concern. [3] Despite 
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improvements in antiemetic medications, CINV remains 

a common and feared side effect, significantly impacting 

quality of life, increasing healthcare costs, and hindering 

treatment adherence. [4] In many cases, CINV leads to 

adjustments or discontinuation of the primary 

chemotherapy regimen. This not only increases the 

financial burden but can also cause life-threatening 

complications such as dehydration, electrolyte 

imbalances, malnutrition, anorexia, weight loss, 

weakness, sleep deprivation, and even oesophageal 

damage and severe hemorrhage. [6] 

While antiemetics like 5HT3 antagonists (e.g. 

Palonosetron) and NK1 receptor antagonists (e.g. 

Aprepitant) have improved CINV management [7], their 

high cost often precludes their use in standard 

antiemetic regimens. [6] The National Comprehensive 

Cancer Network (NCCN) in 2014 recommended a 

regimen including Olanzapine, an atypical antipsychotic, 

which has demonstrated superior efficacy, particularly 

against delayed nausea, compared to standard 

Aprepitant-based regimens. This Olanzapine-based 

approach is especially relevant for developing countries 

like India. However, many oncologists remain unaware of 

Olanzapine's potential for CINV prevention. [6]   

Our government hospital frequently treats cancer 

patients undergoing highly emetogenic, cisplatin-based 

chemotherapy. While our standard antiemetic regimen 

of Granisetron and Dexamethasone effectively controls 

acute vomiting, it often fails to prevent delayed nausea. 

Therefore, this study will investigate the effectiveness of 

adding Olanzapine to our current treatment protocol for 

CINV prevention. We hypothesize that replacing NK-1 

receptor antagonists with Olanzapine may be the most 

effective and affordable approach to preventing CINV. [8] 

 

MATERIALS AND METHODS 

Research design- The present study is a randomized 

double-blind prospective comparative study conducted 

for 1 year from June 2019 to May 2020 and each patient 

after enrolment was monitored for 4 days after initiation 

of therapy at Government General Hospital in 

collaboration with the Radiotherapy Department 

affiliated to Rangaraya Medical College, East Godavari 

district, Andhra Pradesh, India. Participants who 

attended the hospital for the treatment of cancer with 

highly emetogenic cisplatin-based chemotherapy were 

enrolled in the study. These patients were histologically, 

radiologically as well as clinically diagnosed with 

carcinoma of various organs.  
 

Inclusion criteria- Patients of either sex with age above 

18 years who were histologically, radiologically as well as 

clinically diagnosed with carcinoma and scheduled to 

receive cisplatin-based chemotherapy were included. 
 

Exclusion criteria- This study excluded those patients 

with nausea or vomiting in the 24 hrs before the 

enrolment, with a known history of CNS disease (Eg: 

Brain metastasis or seizure disorder), on treatment with 

antipsychotic agents within 30 days before enrolment.  
 

Of 125 patients screened, 32 were ineligible and 11 

declined participation, resulting in 82 enrolled patients 

(49 women, 33 men). Participants were randomly 

assigned to two groups (A and B) using a computer-

generated randomization tool (https://www.randomizer. 

org/). Patients who were non-compliant with the study 

medication or lost to follow-up were excluded from the 

final analysis. Group A received the standard treatment 

(Granisetron 3mg IV and Dexamethasone 16mg IV) plus 

Olanzapine 10mg orally, from the day before 

chemotherapy to day 3 post-chemotherapy. Group B 

received the standard treatment plus a matching placebo 

(manufactured by Hetero Pharmaceuticals Pvt Ltd). Both 

groups received their assigned medications for five days, 

during which daily follow-up assessments were 

conducted, including CINV history, other relevant 

parameters, compliance, and adverse effects. 
 

Statistical Analysis- At the end of the study, blinding was 

disclosed. The data were expressed as Mean±SD. Results 

were analyzed within the group and between 2 groups 

using paired and unpaired t-tests with the help of SPSS 

software (version 20). The analysis was started when the 

last patient completed the total study period. The p<0.05 

was considered statistically significant. 
 

Ethical Approval- The study has been approved by the 

Institutional Ethics Committee of the hospital. 
 

RESULTS 

Out of 125 screened patients, 32 were excluded, and 11 

declined participations. The remaining 82 were 
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randomized 1:1 into Group A (olanzapine 10mg) and 

Group B (placebo), with 41 patients per group. 

Treatment lasted five days, starting before 

chemotherapy. Blinding was maintained until analysis. 

Five patients were lost to follow-up, leaving 77 for final 

analysis (Group A: 39, Group B: 38). CINV was assessed 

using the MASCC Antiemesis Tool and Verbal Rating 

Scale. Significantly more patients in the olanzapine group 

reported no clinically significant nausea in the early (77% 

vs. 42%, p=0.001), later (51% vs. 21%, p=0.005), and 

overall periods (46% vs. 18%, p=0.008) (Table 1). 

 

Table 1: Primary end-point comparison between two groups 

Variable Olanzapine 

(N=39) 

No/total no 

(percent) 

Placebo 

(N=38) 

No/total no 

(percent) 

Group A 

Mean±SD 

Group B 

Mean±SD 

p-value 95% confidence 

interval 

Lower 

limit 

Upper 

Limit 

0–24 hr after Chemotherapy 

No 

nausea 

30/39 (76.9%) 16/38 (42.1%) 1.77±0.43 1.42±0.50 0.001 0.14 0.56 

25–120 hr after Chemotherapy 

No 

nausea 

20/39 (51.2%) 8/38 

(21%) 

1.51±0.51 1.21±0.41 0.005 0.09 0.51 

0–120 hr after chemotherapy 

No 

nausea 

18/39 (46.1%) 7/38 (18.4%) 1.46±0.51 1.18±0.39 0.008 0.07 0.48 

 

A significantly greater proportion of patients in the 

olanzapine group achieved a complete response 

compared to the placebo group across all assessment 

periods. Specifically, this was observed during the early 

period (87% vs. 55%, p=0.001), the later period (71% vs. 

47%, p=0.029), and overall (66% vs. 34%, p<0.004) (Table 

2). 

 

Table 2: Secondary endpoint- Complete response comparison between two groups 

Variable Olanzapine 

(N=39) 

No/Total (%) 

Placebo 

(N=38) 

No/Total (%) 

Group A 

Mean±SD 

Group B 

Mean±SD 

p-

value 

95% confidence 

interval 

Lower 

Limit 

Upper 

Limit 

0–24 hr after chemotherapy 

No 

vomiting/ 

CR 

34/39 (87.1%) 21/38 (55.3%) 1.87±0.34 1.55±0.50 0.001 0.12 0.51 

25–120 hr after chemotherapy 

No vomiting 

/ CR 
28/39 (71.8%) 

18/38 

(47.3%) 
1.72±0.46 1.47±0.51 0.029 0.03 0.46 

0–120 hr after chemotherapy 

No vomiting 

/ CR 
26/39 (66.6%) 13/38 (34.2%) 1.67±0.48 1.34±0.48 0.004 0.11 0.54 

 

In Fig. 1, the bar chart compares the percentage of 

patients experiencing no nausea in the olanzapine and 

placebo groups over different periods. Olanzapine 

significantly reduced nausea, with higher rates of no 

nausea at 0-24 hours (76.9% vs. 42.1%), 25-120 hours 

(51.2% vs. 21%), and overall (46.1% vs. 18.4%).
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Fig. 1: Bar diagram showing percentage of patients with no nausea in both groups 

 

This chart illustrates the percentage of patients with no 

vomiting or complete response in both groups. The 

olanzapine group showed superior outcomes at 0-24 

hours (87.1% vs. 55.3%), 25-120 hours (71.8% vs. 47.3%), 

and overall (66.6% vs. 34.2%), indicating a significant 

benefit in controlling chemotherapy-induced vomiting 

(Fig. 2). 

 

 
Fig. 2: Bar diagram showing the percentage of patients with no Vomiting or Complete Response 

 

MASCC Antiemesis Tool (MAT) was used to assess post-

chemotherapy nausea intensity and vomiting frequency 

in both Group A and Group B. Unpaired t-tests revealed a 

statistically significant difference (p<0.05) between the 

two groups, indicating that olanzapine was more 

effective in reducing chemotherapy-induced nausea and 

vomiting (CINV) (Tables 3 & 4). 

 

Table 3: Nausea Intensity score (MAT) comparison between two groups 

 

Nausea 

Intensity 

score 

CINV period 
Group A 

Mean±SD 

Group B 

Mean±SD 
p-value 

95% confidence interval 

Lower 

limit 

Upper 

Limit 

0-24hrs 5.22±1.09 7.77±1.02 0.0001 -3.39 -1.71 

25-120hrs 2.75±1.02 7.25±0.93 0.0001 -5.06 -3.93 

0-120hrs 2.22±1.18 6.47±1.85 0.0001 -5.12 -3.36 
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Table 4: Comparison of frequency of vomiting between both groups 

 

Frequency 

of 

Vomiting 

CINV period 
Group A 

Mean±SD 

Group B 

Mean±SD 
p-value 

95% confidence interval 

Lower 

limit 

Upper 

Limit 

0-24hrs 1.40±0.55 3.24 ±0.56 <0.0001 -2.43 -1.24 

25-120hrs 3.18±1.66 10.65±2.70 <0.0001 -9.31 -5.63 

0-120hrs 3.50±2.15 12.29±3.94 <0.0001 -11.31 -6.27 
 

Both treatment groups tolerated their assigned 

medications well, experiencing only minor side effects 

that did not lead to treatment discontinuation. Adverse 

events were reported in 16 of the 39 patients (41%) in 

the olanzapine group (Group A) and 4 of the 38 patients 

(10%) in the placebo group (Group B) (Table 5). Patients 

receiving olanzapine experienced increased sedation on 

Day 2 compared to baseline, but this was resolved by 

Days 3, 4, and 5, despite continued administration of the 

drug. 

Table 5: The safety profile of two intervention groups 

Adverse 

Events 

Group A Group B 

N % N % 

Undesired sedation 12 30.7 4 10 

Undesired increase in appetite 4 10.2 0 0 
 

In Group A (n=39), of the 16 patients experiencing side 

effects, the most common was undesired sedation (12 

patients, 30%), followed by undesired increased appetite 

(4 patients, 10%). In Group B (n=38), all 4 patients (10%) 

with side effects experienced undesired sedation. 
 

DISCUSSION  

Several studies support adding Olanzapine to a 5HT3 

antagonist plus dexamethasone regimen for CINV 

prevention in patients receiving highly emetogenic 

chemotherapy. While numerous drugs exist for 

managing acute nausea and vomiting, delayed nausea 

and vomiting (occurring more than 24 hours after 

chemotherapy) remains a significant challenge. This 

study evaluated the effectiveness of Olanzapine as an 

add-on therapy compared to placebo, focusing on its 

impact on nausea and vomiting during the early, 

delayed, and overall assessment periods [9,10].  

Our results demonstrated that in Group A, repetitive 

doses of Olanzapine along with standard treatment 

effectively reduced both acute and delayed nausea and 

vomiting from day 0 to day 4, and showed statistically 

significant results when compared with Group B where 

repeated doses of Placebo along with standard 

treatment were given. Whereas tolerability wise 

Olanzapine group has shown few adverse effects 

compared to the Placebo group. 

 

Several studies have explored the use of olanzapine for 

CINV. Navari et al. [11] reported similar efficacy and safety 

profiles for olanzapine, although their study used 

palonosetron instead of the granisetron used in the 

present study. Tan et al. [12] also found olanzapine 

effective, improving both efficacy and quality of life, but 

their study lacked a placebo control and included 

patients receiving both high and moderately emetogenic 

chemotherapy. Seeman [13] investigated olanzapine in 

patients with refractory CINV across all chemotherapy 

emetogenicity levels, concluding that it significantly 

improved overall CINV control even when prior 

prophylactic and breakthrough antiemetics had failed [14]. 

A 2016 systematic review and meta-analysis by Navari et 

al. [15] investigated Olanzapine's effectiveness in 

preventing and treating CINV. They searched Ovid 

MEDLINE (1946-June 2015), EMBASE and EMBASE Classic 

(1947-June 2015), and the Cochrane Central Register of 

Controlled Trials (up to June 2015), identifying 13 

relevant randomized controlled trials (RCTs). Ten RCTs 

examined preventative Olanzapine use, involving 546 

patients receiving Olanzapine and 536 receiving other 5-

HT3 or NK1 receptor antagonists [16,17]. Three RCTs 

explored Olanzapine as rescue therapy for breakthrough 

CINV, with 120 patients receiving Olanzapine and 188 

receiving other rescue antiemetics. In the rescue setting, 

the meta-analysis found Olanzapine statistically superior 
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in preventing emesis, the only endpoint available for 

analysis.  
 

CONCLUSIONS 

Olanzapine significantly outperformed placebo in 

preventing nausea and improving the complete response 

rate for CINV in chemotherapy-naive patients receiving 

highly emetogenic chemotherapy (HEC). Over a decade 

of research, including case reports, retrospective 

analyses, and phase I-III clinical trials, has consistently 

demonstrated Olanzapine's efficacy in preventing CINV 

and treating both breakthrough and refractory CINV, 

with a low incidence of severe adverse reactions. It has 

also shown superior efficacy compared to aprepitant and 

dexamethasone, especially in managing delayed nausea 

and vomiting. These results justify further investigation 

into Olanzapine's potential. 
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