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Background: Chemotherapy induced nausea & vomiting (CINV) is the most 

distressing side effects which significantly affect the patient’s quality of life and 

adherence to the scheduled treatment. The introduction of a Neurokinin 1 (NK1) 

receptor antagonist with older drugs seems to show an enhanced protection against 

acute and strikingly improved protection against delayed phase of emesis. 

Objectives: To assess the efficacy & adverse effects of granisetron and 

dexamethasone with and without NK-1 receptor antagonist in the prevention of 

CINV. 

Material and Methods: Total of 120 inpatients receiving cancer chemotherapy in 

the medical oncology wards on high to moderate chemotherapy were recruited. One 

group received NK-1 antagonist along with granisetron & dexamethasone & other 

group received granisetron & dexamethasone without NK1 antagonist. All the 

demographic data were recorded & episodes of nausea, vomiting, any rescue 

medications used and adverse effects if any in both the study groups were recorded. 

Results: The percentage of Complete Response in NK1 group and control group in 

the overall phase (95% versus 56.6%; p value 0.000) and delayed phase (95% versus 

58.3%; p value 0.000) was significantly higher, whereas in acute phase it was not 

significant (100% versus 88.3%; p value 0.06). The adverse effects addressed in the 

NK1groups & control were headache {6 (10%) versus 5 (8.3%) subjects} and fatigue 

{6(10%) versus 3(5%) subjects} & were comparable (p value 0.53). 

Conclusion: The NK1 antagonist in combination with granisetron and 

dexamethasone was more effective and tolerated in preventing CINV in participants 

receiving high to moderate chemotherapy. 

 
Copyright© International Journal of 
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INTRODUCTION 
Chemotherapy Induced Nausea and Vomiting (CINV) is the most distressing side effects which significantly affect the 

patient’s quality of life and adherence to the scheduled treatment.1 It results in poor nutrition, weight loss, dehydration and 

electrolyte imbalance leading to delay or discontinuation of a potential advantageous treatment regimen.1 Based on the 

percentage of emesis occurrence/experience without antiemetic prophylaxis to antineoplastic drugs in patient, 

antineoplastic agents are classified as Highly Emetogenic Chemotherapy (HEC) >90 %, Moderately Emetogenic 

Chemotherapy (MEC) is 30 %–90 %, low emetogenic 10 % -<30 % and minimal emetogenic <10 %.2,3,4,5,6 CINV can occur 

within the acute (0–24 hours) or delayed (25–120 hours) phases of chemotherapy, with increased severity in the delayed 

phase.7 

https://ijmpr.in/
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Antiemetic prophylaxis for CINV is an important aspect of cancer treatment management which depends on the type of 

chemotherapy administered and specific patient characteristics.2 The drugs used for prophylaxis of CINV are serotonin 

receptor-3 (5-HT3) antagonist, corticosteroid, dopamine 2 antagonist such as domperidone etc. The older antiemetic 

regimen in cancer chemotherapy is a combination of 5-HT3 antagonist and corticosteroid which does not show much 

improvement both in the acute and particularly in delayed phase of vomiting.8 

 

The introduction of a Neurokinin 1 receptor antagonist with older drugs seems to show an enhanced protection against 

acute and strikingly improved protection against delayed phase of emesis.8 

 

There is certainly a need for improvement in protection against CINV particularly in the delayed phase. As there are very 

few studies done in this regard in the Indian population the present study aims to evaluate the role and efficacy of NK1 

receptor antagonist in early and delayed phase of emesis when administered with granisetron and dexamethasone versus 

granisetron and dexamethasone combination for prevention of CINV. 

 

MATERIAL AND METHODS 

Primary objective:  

1. Assess the efficacy of granisetron and dexamethasone with and without NK1 receptor antagonist in the prevention of 

CINV. 

 

Secondary objectives:  

1. Assess the adverse effects in both the study groups during the 5 days post-chemotherapy 

 

Source of data 

Data was collected from inpatients diagnosed with cancer admitted to the Medical Oncology ward in Tertiary care teaching 

hospital and who were on moderate to high emetogenic chemotherapy. 

 

Method of collection of data 

A prospective observational study of cancer patients admitted to Medical Oncology ward and on antiemetic regimens for 

moderate to high emetogenic chemotherapy. After obtaining the Ethics committee approval, one hundred and twenty 

patients who fulfilled the inclusion and exclusion criteria were divided into two groups based on the antiemetic regimens 

received by them as shown in Figure 1. Patients’demographic data with respect to age, gender, family, and drug history 

were recorded on a predesigned proforma.  

 

The respective groups received these regimens 30 minutes before chemotherapy and episodes of nausea, vomiting, any 

rescue medications used and adverse effects if any in both the study groups were recorded for a period of 5 days post 

chemotherapy. Follow up was done for a period of 5 days post chemotherapy by phone call to the patients/caregiver. 

Grading of nausea and vomiting documented according to National Cancer Institute Common Terminology Criteria for 

Adverse Effects (NCI CTCAE version 4.03).9 

 

Primary endpoint 

1. Efficacy was measured in terms of Complete Response (CR- no incidents of vomiting and no need for rescue 

medications) in both the study groups. 

Secondary endpoint 

1. Total Control (TC- no incidents of nausea, vomiting & no need for rescue medication) and Complete Protection (CP- no 

incidents of vomiting, no need for rescue medication & mild nausea) in both the study groups. 

2.  Percentage of participants with no incidents of emesis, nausea and no need for rescue medication in both the study 

groups. 

3. Adverse effects addressed in both the study groups. 

 

Inclusion criteria 

1. Males and females aged 18 to 75 years.  

2. Eastern Co-operative Oncology Group (ECOG) performance status <2.10 

3. Biopsy proven cancer. 

4. Chemotherapy naive patients planned to receive moderate to high chemotherapy. 

5. Patients with no nausea and vomiting 24 hours prior to chemotherapy. 

6. Patients who have given written inform consent. 

 

Exclusion criteria 

1. Patients with active infection, severe heart disease, uncontrolled Hypertension or   uncontrolled Diabetic Mellitus, active 

gastric or duodenal ulcers. 
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2. Pregnant and lactating women. 

3. Patients with symptomatic primary or secondary Brain cancer. 

4. Patients receiving radiotherapy on brain, abdomen or pelvis 2 weeks before chemotherapy. 

5. Patients who have known allergy or reported severe side effects to any of the study drugs. 

6. Patients with abnormal liver and renal function tests. 

 

Sample size calculation 

Based on a previous study conducted by Nishimura et al11, it was found that the proportion of no incidents of emesis was 

95 % in NK1 receptor antagonist combination regimen compared to 83 % without NK1 receptor antagonist. The sample 

size was calculated assuming a superior margin of 25 % to achieve the power of 80 % considering an alpha error of 5 % 

and the sample size was estimated to be 60 patients in each group. 

 

Statistical analysis 

All the quantitative parameters such as age, sex was presented in terms of descriptive statistics such as mean and standard 

deviation. Qualitative variables like nausea, emesis etc were summarized using frequency and percentage. The percentage 

of complete response, no incidents of emesis, no need for rescue therapy & total control was compared separately in acute, 

delayed and overall phase between the two groups and was tested for statistical significance using chi square test of 

significance. Adverse effects in both the groups were tabulated. 

 

RESULTS 

The study was conducted for a period of two years and six months. One hundred and twenty participants admitted in the 

Oncology ward, Department of Medical Oncology, in tertiary care teaching hospital were included in the study according 

to inclusion and exclusion criteria. Out of 210 participants screened, 120 participants met the inclusion criteria, and 60 

participants were present in each study group and there was no loss to follow-up (Figure 1). Table 1 shows the baseline 

demographic characteristics of participants including age, sex, primary cancer diagnosis and type of emetogenic agents. 

The study groups were comparable. Majority of the participants in the study group were in the age range of 35-55 years. 

The gender distribution of control and NK1 group was 18.4% male versus 81.6% female and 8.4% male versus 91.6% 

female, respectively. Majority of the participants were female because most common cancer type was breast cancer. 

Majority of cancers seen in this study were breast cancer followed by carcinoma cervix, carcinoma ovary and others (Figure 

2). The number of participants treated with HEC was more in NK1 group (50) compared with control group (36) and 

number of participants treated with MEC was more in control group (24) compared with NK1 group (10) in this study. The 

majority of chemotherapeutic regimen in the study group were AC (Adriamycin + Cyclophosphamide) followed by 

cisplatin, paclitaxel/docetaxel+carboplatin, cisplatin+others, oxaliplatin+others, carboplatin, 

cyclophosphamide+bortezomib and adriamycin (Table 2). 

 

The Complete Response (CR) of NK1 group was significantly higher than control group in the overall phase (95% versus 

56.6%; p value 0.000) and delayed phase (95% versus 58.3%; p value 0.000). The CR in acute phase (100% versus 88.3%; 

p value 0.06, Figure 3) showed good response though not statistically significant. The Total Control (TC) in the overall 

phase showed significant difference between the NK1 group and control group (46.6% versus 28.3%; p value 0.038). The 

TC in acute (76.6% versus 73.3%; p value 0.673) and delayed phase (48.3% versus 30%; p value 0.120) were not 

statistically significant. The complete protection in overall phase between NK1 and control group was statistically 

significant (95% versus 56.7%; p value 0.000). The percentage of participants with no incidents of emesis in NK1 versus 

control group in overall phase (95% versus 43.3%; p value 0.000) and delayed phase (95% versus 35%; p value 0.000) 

were statistically significant but in acute phase it was not significant. A significant association was observed with 

percentage of participants with no incidents of nausea in control group versus NK1 group in overall phase (28.4% versus 

46.7%, p value 0.038), whereas in acute phase (73.4% versus 76.7%, p value 0.673) and delayed phase (35% versus 51.7%, 

p value 0.120) were non-significant. The percentage of participants who didn’t require rescue medications in NK1 versus 

control group in overall phase (75% versus 45% p value 0.001) was statistically significant. The side effects addressed in 

the participants of control and NK1groups were headache (5 versus 6 participants) and fatigue (3 versus 6 participants) and 

were comparable (p value 0.53). 

 

The percentage of participants treated with HEC presented with nausea and vomiting were significantly less in NK1 group 

than the control group (52 % versus 83.3 %; p value 0.002 and 4 % versus 63.8 %; p value 0.000), whereas the percentage 

of participants treated with MEC presented with nausea and vomiting didn’t show significance (54.1% versus 60% and 

12.5% versus 10%) 
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Figure 1. Study flow chart 
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Table 1. Baseline demographic data 

Serial number Characteristics Control group  

 n (%) 

NK1 group 

  n (%)  

1 Age (mean + SD) in years 49.63+12.5 52.03+10.3 

2 Gender    

               

Male  11 (18.4) 5 (08.4) 

Female 49 (81.6) 55 (91.6) 

3 Primary cancer diagnosis 

Carcinoma Breast 23 30 

Carcinoma cervix 11 6 

Carcinoma ovary 7 1 

Others* 19 23 

*Others include Carcinoma oral cavity, pyriform fossa, rectum, stomach, endometrium, prostate, lung, non hodgkins lymphoma, 

cholangiocarcinoma, multiple myeloma and osteogenic carcinoma. 

 

 

 

210 patients enrolled 

 

100 patients 

 

110 patients 

 Did not meet the 

inclusion criteria = 40 

Did not meet the 

inclusion criteria = 50 

NK1 group  

60 patients 

 

Control group  

60 patients 

 

Day 1  

Either IV fosaprepitant 150 mg (single dose) or 

oral aprepitant 125 mg (1st dose of three doses) 

IV granisetron 3 mg and  

IV dexamethasone 12 mg was administered. 

Day 2  

Oral aprepitant 80 mg (second dose) and 

Oral dexamethasone 8 mg twice a day. 

Day 3  

Oral aprepitant 80 mg (third dose) and  

Oral dexamethasone 8 mg twice a day. 

 

 

 

 

Day 1  

IV granisetron 3 mg and  

IV dexamethasone 12 mg was 

administered. 

Day 2  

Oral dexamethasone 8 mg twice a day. 

Day 3  

Oral dexamethasone 8 mg twice a day. 
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Figure 2. Types of cancer included in the study 

*Others include Carcinoma oral cavity, pyriform fossa, rectum, stomach, endometrium, prostate, lung, cholangiocarcinoma, non  hodgkins  

lymphoma, multiple myeloma and osteogenic carcinoma. 

  

Table 2. Pattern of chemotherapeutic agents 

Class of 

antiemetic 

agents 

Chemotherapeutic agents Number of participants 

HEC Adriamycin/Epirubicin + Cyclophosphamide + 5-

Fluorouracil  51 

Cisplatin 30 

Cisplatin + Etoposide/ Pemetrexed /Gemcitabine / 

Docetaxel /5-Fluorouracil 
5 

MEC Paclitaxel/Docetaxel + Carboplatin 28 

Oxaliplatin + Capecetabine/Gemcitabine 2 

Carboplatin 2 

Cyclophosphamide + Bortezomib 1 

Adriamycin 1 

  TOTAL 120 
*HEC - high emetogenic chemotherapy, MEC - moderate emetogenic chemotherapy 
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Complete response - no vomiting, no need of rescue medication. 

Overall phase =0-120hr, acute phase = 0-24hr & delayed phase = 25-120hr. 

Control group n=60 & NK1 group n=60. 

** p value - 0.000 (chi square test) was highly significant between the study groups in overall & delayed phase whereas p value - 0.06 was not 

significant in acute phase. 

 

 

DISCUSSION 

The majority of the patients in the study groups were in the age range of 35-55 years  with minimum age of 18yr and 

maximum of 75yrs because maximum number of patients were breast cancer and India accounts for the 3rd highest number 

of cancers cases among women after china.12 Whereas in Nishimura et al11 study, majority of the patients were >60 yr (72.4 

% in NK1 group & 72.8 % in control group) because the patients included were colorectal cancers. The majority of the 

participants in the study were female because most common cancer type in India was breast cancer12 which was contrast 

to the   Poli-Bigelli et al7 study 235 males versus 48 females in NK1 group and 237 males versus 49 females respectively, 

as most of the patients were diagnosed with respiratory, urogenital cancer and the study was conducted in Latin American 

countries. The number of participants treated with HEC was more in NK1 group (50) compared with the control group (36) 

and number of participants treated with MEC was more in control group (24) compared with NK1 group (10) and was 

contrast to Tsuji et al study where the proportion of MEC (30) was more compared to HEC (7).13 

 

The percentage of CR in the study was comparable with the results obtained by Saito et al14 and Poli-Bigelli et al7 study. 

In Saito et al study, percentage of CR treated with HEC medication in the overall phase (64 % versus 47 %; p value 0.0015) 

and  delayed phase (65 % versus 49 %; p value 0.0025) and in Poli-Bigelli et al study, ondansetron was used instead of 

granisetron and percentage of CR on HEC medication in overall phase (62.7 % versus 43.3 %; p value 0.001) and delayed 

phase (67.7 % versus 46.8 %; p value 0.001) was statistically significant.  The percentage of CR in acute phase showed 

good response though not statistically significant may be due to NK1 antagonist strikingly improves delayed emesis. The 

results obtained were matching Nishimura et al11 (94.7 % versus 92.4 %; p value 0.37) whereas percentage of CR in the 

Saito et al14 and Poli-Bigelli et al7 study on HEC medication in the acute phase showed statistically significant response (94 

% versus 81 %; p value 0.0006 & 82.8 % versus 68.4 %; p value 0.001). 

 

The percentage of Total Control (TC) in the overall phase was statistically significant between the group and the results 

were contrast to Saito et al14 study (22.2 % versus 29.5 %) and Hesketh et al15 study (70.7 % versus 64.2 %) because the 

participants included were Japanese and US so racial differences may exist. The results were comparable with Poli-Bigelli 

et al7 study (44 % versus 32 %; p value <0.01). 
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Figure 3: Percentage of participants acheiving complete response
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The percentage of TC in acute and delayed phase were not statistically significant and it were aligning to acute phase (67.6 

% versus 66.5 %) and delayed phase (30.1 % versus 22.9 %) in Saito et al14 and acute phase in Poli-Bigelli et al7 study (64 

% versus 57 %) but TC in delayed phase was statistically significant (50 % versus 34 %; p value <0.01).  

 

Significantly a greater number of participants in the NK1 group did not have emesis in overall and delayed phase than in 

the control group, which were same as Hesketh et al15 and Nishimura et al11 study (77.5 % versus 55 %; p value 0.01 & 

80.8 % versus 58.8 %; p value 0.01 & 95.7 % versus 83.6 %; p value 0.0001 & 95.7 % versus 84.7 %; p value 0.0003 

respectively).  

 

The percentage of participants with no incidents of emesis in acute phase was not statistically significant, which were not 

matching Hesketh et al15 and Nishimura et al11 study (90.2 % versus 79.3 %; p value <0.01 & 100 % versus 96.7 %; p value 

0.013 respectively). 

 

The percentage of participants with no incidents of nausea in NK1 group and control group in overall phase was statistically 

significant and was comparable with Poli-Bigelli et al7 study (49 % versus 39 %; p value <0.01) and was contrast to Saito 

et al14 study (30.1 % versus 24.1 %)  but in acute phase  and delayed phase it was not statistically significant and results 

obtained were similar to, 67.6 % versus 67.5 % in acute phase and 30.6 % versus 24.7 % in delayed phase in Saito et al14 

study.  

 

The percentage of participants who didn’t require rescue therapy in NK1 versus control group in overall phase was 

statistically significant and comparable to Hesketh et al study15 (80.8 % versus 70.8 %; p value 0.01) & Poli-Bigelli et al7 

study (82 % versus 73 %; p value <0.01) respectively.  

 

The adverse effects addressed in the participants of NK1 groups & control group were headache and fatigue and were 

comparable (p value 0.53).  The adverse effect observed were aligning with Hesketh et al study15 (p value 0.1) and Poli-

Bigelli et al7 study. Adverse drug events like constipation, hiccups, anorexia, vomiting & nausea were also reported upto 

14 days of chemotherapy. 

 

The percentage of participants on HEC presenting with nausea and vomiting were less in NK1 group than control group 

and was statistically significant, even though patients on HEC were more in the NK1 group. This indicates NK1 antagonist 

may reduce nausea & vomiting when participants are treated with HEC. The results were comparable with Saito et al14 

study percentage of participants on HEC with vomiting (32.4 % versus 50.9 %; p value 0.001) but with nausea (69.9 % 

versus 75.9 %) it was not statistically significant.  

 

The percentage of participants on MEC presenting with nausea and vomiting did not show significance may be due to a 

smaller number of participants on MEC. The results obtained were comparable with participants presenting nausea but not 

comparable with vomiting in Nishimura et al11 study (34.8 % versus 40.4 %; p value 0.26 & 4.3 % versus 16.4 %; p value 

0.0001). 

 

The study showed addition of NK1 antagonist to the 5HT3 antagonist and dexamethasone, was effective and safe in 

preventing CINV who are on high to moderately emetogenic chemotherapy. However, the percentage of CR in acute phase 

and percentage of no incidents of nausea in acute and delayed phase were not statistically significant between the groups. 

 

LIMITATION 

The limitation of the study was small sample size, observational study so the lab parameters like liver function test not 

monitored and proportion of males, females and participants on HEC and MEC were not equal for subgroup analysis. 

Combination of NK1 antagonist, dexamethasone with 5HT3 antagonist palonosetron instead of granisetron, should be 

evaluated as palonosetron found to be effective in delayed nausea & vomiting. 
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