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ABSTRACT
Background: The contemporary lifestyle has made Cancer as one of the most deadly diseases.  Treatment modalities 
of cancer are many, while chemotherapy seems to be the most common.  Though, chemotherapy subsides the 
disease, it has many side effects in which Chemotherapy induced Nausea and Vomiting (CINV) is frequent. This 
study aims to evaluate various antiemetics  in the prevention of Chemotherapy induced Nausea and Vomiting 
in cancer patients specifically in  Breast, Lung, Cervix and Head & Neck cancers so that the rate of emesis, 
efficacy and comparative efficacy of different antiemetic combinations in cancer patients can be determined. 
Methods: A prospective observational study was carried out at a tertiary care hospital in Tamilnadu, South 
India between January to June, 2015 in which 241 cancer patients receiving antiemetics in their prescriptions 
meeting our inclusion criteria were analyzed using standard guidelines. A well designed data collection form was 
prepared to collect the datas. Results: It was observed from our study that the efficacy of different combination 
of antiemetics, mostly given as triple based regimen, relied on the treatment regimen of the particular cancer, 
thereby its emetogenic level and NCI-CTC grading score and it was found out that Ramosetron based triple 
antiemetic regimen was slightly better than Granisetron based regimen to control CINV. Conclusion: It is the 
need of the h to promote optimal antiemetic medication and ensure that cancer patient receives evidence-based, 
effective treatments for their health problems.
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INTRODUCTION
Still spoken of  in hushed stones and feared 
as a worst case medical scenario, Cancer 
has become the modern day emperor of  
all maladies. Cancer is an abnormal growth 
of  cells. There are several types of  cancers 
and the most common ones include breast 
cancer, skin cancer,  lung cancer, colon 
cancer, cervical cancers and lymphomas 
but symptoms vary depending on their 
types.1 Tobacco use is the most important 
risk factor for cancer causing around 20% 
of  global  cancer deaths and around 70% 
of  global lung cancer deaths.2  Worldwide, 
Cancer figures among the leading causes 

of  morbidity and mortality, with approxi-
mately 14 million new cases and 8.2 million 
cancer related deaths in 2012 according 
to the International Agency for Research 
on Cancer.3 It is said that 57% (8 million) 
new cancer cases, 65% (5.3 million) can-
cer deaths and 48% (15.6 million) five year 
prevalence of  cancer cases occurred in the 
less developed regions of  the world, if  to 
be compared, a similar scenario in India . 
Globally the five most common cancers 
considered in both sexes were cancers of  
the lung (13%), breast (11.9%) and cervix 
(3.7%). Both globally and on the Indian 
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scene, 20% increase in breast cancer has been seen since 
2008 with 1.7 million new cases diagnosed in women 
in 2012.3 Cancer is predominantly treated with differ-
ent modalities like surgery, radiation and systemic thera-
pies. More than half  of  all people diagnosed with cancer 
receive chemotherapy. Millions of  people who have 
cancers respond well to chemotherapy - this approach 
helps treat their cancer effectively. 
Though chemotherapy is beneficial, yet there are chal-
lenging adverse effects. Some of  them are chemotherapy 
induced nausea and vomiting (CINV), alopecia, pain, 
cystitis, stomatitis, infections, neuropathy, cardiomyopa-
thy, GI disturbances, diarrhea, constipation, bleeding  
problems, bone  marrow suppression etc. Chemother-
apy induced Nausea and Vomiting is mostly experi-
enced by atleast 70% - 80% of  cancer patients which 
adversely affects patient’s quality of  life often leading 
to poor compliance with medications.4 Despite the use  
of  combination of  antiemetics, still patients experience 
nausea and vomiting during or after chemotherapy. The 
efficacy and potency of  different antiemetics varies with 
patient characteristics, doses of  anticancer agents and 
tumor location etc. The main purpose of  this study 
was to evaluate various antiemetics in the prevention 
of  CINV in cancer patients specifically in Breast, Lung, 
Cervix and Head & Neck cancers. 

Our main objectives were
To detect and determine the rate of  emesis in cancer 
patients who are under chemotherapy.
To determine the efficacy and comparative efficacy of  
different combinations of  Antiemetics. 

To promote optimal antiemetic medication.

MATERIALS AND METHODS
This is a prospective, observational study carried out 
in a private hospital in Coimbatore district, Tamiln-
adu, India between January 2015 to June 2015 which 
includes 241 prescriptions prescribed with antiemetics. 
A well structured data collection form was used to col-
lect demographical datas, diagnosis, stage of  the disease, 
drug regimen, emetogenic level, current chemotherapy 
and history of  past chemotherapy. Nausea and vomit-
ing was assessed by interviewing the patients both from 
Daycare and Wards. These patients were reviewed dur-
ing their next visit for the following chemotherapy. The 
grade scores of  nausea and vomiting of  National Can-
cer Institute – Common Toxicity Criteria (NCI-CTC) 
and National Comprehensive Cancer Network (NCCN) 
rating system for chemotherapeutic agents and their 
respective risk of  acute emesis were used to measure 
clinical treatment outcomes. The information collected 
regarding all the cases were recorded in MS Excel Sheet 
and was analyzed. 

Assessment methods used
To assess rate of  nausea and vomiting, NCI - CTC grad-
ing score is used (Table 1).

Levels of emetogenicity by NCCN 
Level 5 : High Emetic Risk : 90% frequency of emesis 
Level 3 & 4 : Moderate Emetic Risk : 30-90% fre-
quency of emesis 
Level 2 : Low Emetic Risk : 10-30% frequency of 
emesis 
Level 1 : Minimal Emetic Risk : <10% frequency of 
emesis

RESULTS

Gender distribution & Distribution of cases in 
each type of Cancer.
In respect to Patient Demographics, 79% of  patients 
were females and 21% were males and as we evaluated, 
it was found that females suffered more from breast and 
cervical cancers and in case of  males, lung cancer was 
predominant (Table 2).

Distribution of cases in each antiemetic 
combination
Antiemetics are given mostly as a triple based regimen, 
we came across 9 different types of  combinations, but 
we mostly received: Dexamethasone, Ramosetron, 

Table 1: National Cancer Institute - Common Toxicity 
Criteria grading score.
NCI-CTC 

grade
Nausea Vomiting

1 Loss of appetite 
without alteration in 

eating habits

1-2 episodes in 24 h 
(separated by 5 min)

2 Oral intake 
decreased without 
significant weight 

loss dehydration or 
malnutrition

3-5 episodes in 24 h 
(separated by 5 min)

3 Inadequate oral 
caloric or fluid intake 

TPN or hospitalization 
indicated

> = 6 episodes in 24 h 
(separated by 5 min)
tube feeding, TPN or 

hospitalization indicated

4 - Life threatening 
consequences; urgent 
intervention indicated

5 - Death
G0 = Grade 0 (No Nausea/ No Vomiting) 
G1 = Grade 1 
G2 = Grade 2 

G3 = Grade 3 
G4 = Grade 4 
G5 = Grade 5
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Table 2: Distribution of cases in each Cancer types.
Cancer types Number of cases (n = 

241)
Percentage (%)

Breast 125 51.86

Cervical 44 18.25

Head & neck 23 9.54

Lung 49 20.33

Table 3: Distribution of cases in each emetogenic 
level 
Emetogenic level Number of cases 

(n = 241)
Percentage (%)

Level 5 169 70.12

Level 3 40 16.59

Level 2 32 13.27

Table 4: Distribution of cases in each antiemetic com-
bination

Antiemetic 
combinations

Number of cases 
(n=241)

Percentage (%)

DRD 154 63.90

DGD 75 31.12

DDA 1 0.14

DGDA 6 2.48

DGDLA 1 0.14

DRDLM 1 0.14

DROL 1 0.14

DDF 1 0.14

DDFO 1 0.14

Table 5: Distribution of Patients in Emetogenic level 
5 – Nausea & Vomiting

Antiemetic combinations 
(Nausea)

Cases (%)
G0 G1 G2

DRD (n=85) 77 13 9.4

DGD (n=75) 53 37 9

Antiemetic combinations 
(Vomiting)

Cases (%)
G0 G1 G2

DRD (n=85) 80 10 9

DGD (n=75) 48 40 12

Table 6: Distribution of Emetogenic level 3 – Nausea 
& Vomiting

Antiemetic combinations 
(Nausea)

Cases (%)
G0 G1

DRD (n=39) 79 21

Antiemetic combinations 
(Vomiting)

Cases (%)
G0 G1

DRD (n=39) 87 13

Table 7: Distribution of Emetogenic level 2 – Nausea 
& Vomiting
Antiemetic combinations (Nausea) CASES (%)

G0 G1
DRD (n=30) 90 10

Antiemetic combinations (Vomiting) CASES (%)
G0 G1

DRD (n=30) 93 7

Domperidone (DRD) and Dexamethasone, Granis-
etron, Domperidone (DGD) combinations (Table 4).
DRD:Dexamethasone, Ramosetron, Domperidone; 
DGD: Dexamethasone, Granisetron, Domperidone; 
DDA: Dexamethasone, Domperidone, Aprepitant; 
DGDA: Dexamethasone, Granisetron, Domperidone, 
Aprepitant ; DGDLA: Dexamethasone, Granisetron, 
Domperidone, Lorazepam, Aprepitant; DRDLM:  
Dexamethasone, Ramosetron, Domperidone, Loraz-
epam, Metoclopramide ; DROL:  Dexamethasone, 
Ramosetron, Ondansetron, Lorazepam ; DDF:  Dexa-
methasone, Domperidone, Fosaprepitant ; DDFO:  
Dexamethasone, Domperidone, Fosaprepitant, Ondan-
setron.

Distribution of Patients in Emetogenic level 5 – 
Nausea & Vomiting
Out of  85 patients in DRD combinations, 77% of  
patients did not experience nausea and 80% did not 
experience vomiting i.e. GRADE 0, 13% of  patients 
had loss of  appetite without alteration in eating habits 
during nausea and 10% had 1-2 episodes of  vomiting in 

24hrs i.e. GRADE 1 and 9.4% of  patients’ oral intake 
decreased without significant weight loss dehydration or 
malnutrition during nausea and 9% had 3-5 episodes of  
vomiting in 24hrs i.e GRADE 2 whereas in DGD Com-
binations (75 patients), only 53% of  patients did not 
experience nausea and 48% did not experience vomit-
ing. Here, we could see the patient satisfaction rate was 
found to be low as compared to DRD. Patients who 
experienced nausea were 37% and 40% experienced 
vomiting i.e. GRADE 1 and 9% of  patients experienced 
nausea and 12% experienced vomiting i.e. GRADE 2 
(Table 5).

Distribution of Emetogenic level 3 – Nausea & 
Vomiting
There were 40 cases in this level, 39 were on DRD Com-
bination and 1 was in DDF Combination.  Out of  39 
cases, in G0, 79% of  patients did not experience nausea 
and 87% did not experience vomiting. In G1, 21% of  
patients had loss of  appetite without alteration in eating 
habits while they experienced nausea and 13% had 1-2 
episodes of  vomiting in 24 h (Table 6).
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Distribution of Emetogenic level 2 – Nausea & 
Vomiting
Out of  30 patients in DRD combinations, 90% of  
patients did not experience nausea and 93% did not 
experience vomiting i.e.G0 while 10% of  patients had 
loss of  appetite without alteration in eating habits dur-
ing nausea and 7% had 1-2 episodes of  vomiting (Table 
7).
Antiemetic Combinations with Aprepitant that we 
received were the following:
Two cases in emetogenic level 5 : DGDLA, DGDA 
One case in emetogenic level 2 : DDA 

 Antiemetic Combinations with Fosaprepitant that we 
received were:

One case in emetogenic level 2 : DDFO and

One case in emetogenic level 3 : DDF

 As we received only few number of  cases, comparison 
couldn’t be done accurately to find out the best. Patients 
with Aprepitant combinations showed best results 
where 87.5% of  patient did not experience nausea and 
75% did not experience vomiting at all but 25% of  
patients experience GRADE 1 nausea and 25% experi-
enced GRADE 1 vomiting.

Table 8:  Distribution of patients in Emetogenic level 5 based on 
types of Cancers 
Types of 
cancers

DRD (n = 35) DGD (n = 54)
Nausea % Vomiting % Nausea % Vomiting %

Breast 
cancer 

N0 77 V0 86 N0 56 V0 48

N1 11 V1 14 N1 35 V1 41

N2 11 V2 0 N2 10 V2 11

DRD (n = 24) DGD (n =19)
Cervical 
cancer

N0 75 V0 67 N0 53 V0 42

N1 13 V1 13 N1 37 V1 42

N2 13 V2 21 N2 11 V2 16

DRD (n = 18) DGD ( n = 1)
Head 

& neck 
cancer

N0 78 V0 83 N0 0 V0 100

N1 17 V1 6 N1 100 V1 0

N2 6 V2 11 N2 0 V2 0

DRD (n = 8) DGD (n = 1)
Lung 

cancer
N0 88 V0 88 N0 0 V0 100

N1 13 V1 0 N1 0 V1 0

N2 0 V2 13 N2 100 V2 0
*N0 = no nausea, *V0 = no vomiting, *N1 = nausea with loss of appetite, *V1 = 1 to 2 episodes of 
vomiting, *N2 = nausea with decreased oral intake, *V2 = 3 to 5 episodes of vomiting.

Table 9: Distribution of patients in emetogenic level 3 & 2 based 
on type of cancer
Emetogenic level – 3

Type of cancer DRD (n = 39)
Nausea % Vomiting %

Lung cancer N0 79 V0 87

N1 21 V1 13

N2 0 V2 0

Emetogenic level – 2

Breast cancer DRD (n = 30)

Nausea % Vomiting %
N0 90 V0 93

N1 10 V1 7

N2 0 V2 0
*N0 = no nausea, *V0 = no vomiting, *N1 = nausea with loss of appetite, *V1 = 1 to 2 episodes of 
vomiting, *N2 = nausea with decreased oral intake, *V2 = 3 to 5 episodes of vomiting.
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Table 8 & Table 9 illustrates that DRD combination 
works better in Breast and Cervical cancer  patients in 
emetogenic level 5 and level 2 than DGD as the per-
centage of  N0 and  V0 is higher in  DRD, which means 
that number of  people who didn’t experience nausea 
and vomiting was more.  In Head & Neck cancer, DRD 
and DGD seems to be equally better in emetogenic level 
5 whereas in Lung cancer DRD seems to be superior in 
emetogenic level 5 and level 3. 
Chemotherapy induced Nausea and Vomiting in rela-
tion with age of  a patient showed an increased risk 
of  emesis for age less than 50 years[5,7] and in our cur-
rent study, we could  find a slight  increase of  CINV in 
patients less than 50 years than in patients more than 50 
years of  age. (Table 10)

DISCUSSION
Chemotherapy induced Nausea and Vomiting is a chal-
lenging adverse effect experienced by   atleast 70%-80% 
of  cancer patients which adversely affects patient’s qual-
ity of  life often leading to poor compliance with medi-
cations.5 Despite the use of  combination of  antiemetics, 
still patients experience nausea and vomiting during or 
after chemotherapy. The efficacy and potency of  differ-
ent antiemetics varies with patient characteristics (both 
mental and physical), doses of  anticancer agents and 
tumor location etc. 
We have selected 4 types of  cancers (breast, lung, cervi-
cal, head & neck) which are being given different types 
of  drug regimens for various stages in cancers. Chemo-
therapy induced Nausea and Vomiting is analysed in our 
study using the NCCN emetogenic level of  anticancer 
drugs and the NCI -CTC criteria.
This prospective observational study evaluated the 
combination of  antiemetics being use in the  prevention 
of  Chemotherapy induced Nausea and Vomiting in 241 
cancer patients to  detect and  determine the rate of  
emesis and comparative efficacy of  antiemetics in four  
different types of   cancers such as breast, cervical, head 
& neck and lung cancers.
The most prescribed antiemetic combinations and the 
number of  cases we received in each combination were:
1.	 Dexamethasone, Ramosetron, Domperidone 

(DRD)  - 154 cases

2.	 Dexamethasone, Granisetron, Domperidone 
(DGD) - 75 cases

3.	 Dexamethasone, Domperidone, Aprepitant (DDA) 
- 1 case

4.	 Dexamethasone, Domperidone, Fosaprepitant, 
Ondansetron (DDFO) -1 case

5.	 Dexamethasone, Granisetron, Domperidone, 
Lorazepam, Aprepitant (DGDLA) - 1 case

6.	 Dexamethasone, Granisetron, Domperidone, 
Aprepitant (DGDA) - 6 cases

7.	 Dexamethasone, Ramosetron, Domperidone, 
Lorazepam, Metoclopramide (DRDLM- 1 case.

8.	 Dexamethasone, Ramosetron, Ondansetron, 
Lorazepam (DROL) - 1 case

9.	 Dexamethasone, Domperidone, Fosaprepitant 
(DDF) – 1 case.

Out of  the 9 Anti-Emetic Combinations, we got the 
first two combinations more in number than the other 
7 Anti-Emetic Combinations i.e. DRD and DGD com-
binations and so we  could focus  only on these two 
combinations.
Out of  241 patients enrolled in the study, 78 patients 
(32.36%) were from Daycare (out patients) and 163 
patients (67.63%) from wards. Daycare patients were 
given mostly a triple based regimen of  Dexamethasone, 
Granisetron and Domperidone whereas patients in 
wards received Dexamethasone, Ramosetron and Dom-
peridone. Some received other combinations including 
Aprepitant and Fosaprepitant together with Dexameth-
asone and Domperidone.
The drug regimen selected by the physician for each 
type of  cancer depends on the stage of  cancer.  We cat-
egorised the drug regimen into a particular emetogenic 
level by taking into consideration of  the drug’s emeto-
genic levels. Each drug has its own emetic risk. It can be 
of  high emetogenic risk, moderate emetogenic risk or 
minimal emetogenic risk. Some patients receive single 
anticancer drug whereas some receive a combination of  
anticancer drugs. When a patient receives a combination 
of  anticancer drugs of  different emetogenic level, we 
select the highest level of  emetogenecity. 
We analysed our primary objective using the NCI-
CTC Criteria where we graded nausea and vomiting 
of  a patient by interacting with the patient/their family 
member about the present feeling and his/her condition 
during 24 h of  chemotherapy. The NCCN emetogenic 
guidelines of  oncology helped in checking out the effi-
cacy and the comparative efficacy of  antiemetics which 
was our second objective.
In our study nausea seems to be more severe in 
patients than vomiting. Evidences also prove that 

Table 10: Relation of CINV with AGE
Age Total no. of 

cases
Total no. 
of cases 

experienced 
CINV

Percentage

Less than 50 86 51 59%

Greater than 50 155 84 54%
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nausea has a greater impact on quality of  life than vom-
iting in patients receiving chemotherapy.6 A study stated 
that nausea was the first and the most severe and vomit-
ing as the third most severe symptom.7

According to NCI-CTC criteria there are 5 different 
grades but in our study we receive patients belonging to 
two different grades (G1, G2) and a group of  patients 
who didn’t experience neither nausea nor vomiting and 
we named them as G0 for the easy purpose analysis in 
our studies.
We evaluated the anti-emetics used in the prevention of  
Chemotherapy induced Nausea and Vomiting in Cancer 
patients in the hospital in respect to the emetogenic lev-
els of  the drug regimen being given to the patient.
The patients receiving DRD Combinations has a lesser 
rate of  emesis than patients receiving DGD Combina-
tions. Previous studies also reports that the long last-
ing efficacy of  Ramosetron  than  Granisetron and also 
half-life of   Ramosetron was 5.78 ± 1.18 h whereas 
that of  Granisetron  was 3.14 ± 1.20 h.8 Ramosetron 
belongs to 5-HT3 receptor antagonists which is a tet-
rahydrobenzimidazole derivative structurally different 
from Granisetron and Ondansetron with more potent 
5-HT3 antagonizing effects.4, 9

It has been proved in many of  the articles that  anti-
emetic combinations including  Aprepitant are  effi-
cacious than those anti-emetic combinations without 
Aprepitant in the control of  emesis  because current 
studies support a three-drug combination of  5-HT3 
antagonists, a corticosteroid and  an NK-1 antagonist 
for the prevention of  nausea and vomiting after Cis-
platin containing  regimens8,10,11 and moderately emeto-
genic chemotherapy. Moreover, Aprepitant has shown 
its efficacy in providing a superior protection against 
Chemotherapy induced Nausea and Vomiting in adult 
patients.12

CONCLUSION
There is no doubt that the experience of  Chemotherapy 
induced Nausea and Vomiting is intractable and power-
fully aversive. Over the past decades clinical researches 
steadily improved control of  CINV. Treatment specific 
and patient specific related factors affect the incidence 
and severity of  CINV.  There are anti-emetics of  dif-
ferent classes which control CINV of  different poten-
cies and half-lives. Some control acute CINV and some 
delayed CINV but some can control both acute and 
delayed to some extent.
Our current study observed that the anti-emetic com-
bination including Ramosetron, i.e (DRD) was found 
to be a better combination than the anti-emetic combi-

nation which included Granisetron, i.e. (DGD) because 
nausea and vomiting was less in patients who took DRD 
anti-emetic combination than those who took DGD 
anti-emetic combination. Aprepitant combinations 
were also found to be efficacious but the main disad-
vantage is its cost.
It was found that, nausea was more than vomiting in 
patients who underwent chemotherapy. Anticipatory 
nausea is more common in patients.
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