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Prevention of chemotherapy-induced  
nausea and vomiting 
— standards versus clinical practice

ABSTRACT 
In patients’ perception, chemotherapy-induced nausea and vomiting (CINV) are the main treatment-related adverse 

events of anti-cancer treatment. The probability of CINV incidence depends on the treatment regimen, dose, ad-

ministration route, and patient-dependent factors. According to the current guidelines, a combination of setrons, 

neurokinin-1 receptor antagonists, and glucocorticoids results in control of acute emesis in 80–90% of patients and 

delayed emesis in 60–80%. Despite the availability of recommendations for prophylaxis CINV, the level of adherence 

to the guidelines in clinical practice is lower than observed in trials. Only half of the patients with highly and moderately 

emetogenic chemotherapy receive prophylaxis consistent with recommendations. Overuse of 5-hydroxytryptamine-3 re-

ceptor antagonists, incorrect dosing of corticosteroids, and overuse of metoclopramide in prophylaxis of delayed 

emesis are the main issues of non-adherence. Possible reasons for non-adherence are: insufficient knowledge of 

the guidelines, inappropriate CINV risk assessment, underestimation of symptoms reported by the patients, and 

difficulties in communication between a patient, medical personnel, and physician. To improve adequate control of 

CINV and adherence to the guidelines repetitive educational, administrative, and scientific actions need to be taken.
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Introduction

Chemotherapy-induced nausea and vomiting 
(CINV) are among the most frequent side effects of 
anticancer therapy. Patients consider CINV as the main 
complication of planned chemotherapy. CINV have 
a negative impact on the quality of life (QoL) during 
the treatment and remain the main cause of stress, dis-
comfort, and limited social, professional, and personal 
activity. The estimated rate of CINV in chemotherapy 
patients amounts to 70% [1]. Persisting CINV may: 
cause hydroelectrolytic imbalance, modify the primary 
treatment schedule, reduce the optimal doses of the 
drugs, and consequently decrease the efficacy of the 
anticancer therapy. The probability of the occurrence of 
CINV depends on the treatment scheme, the drug dose 
and administration route, and on patient-related factors. 

Despite the easy accessibility of the antiemetic 
prophylaxis recommendations during chemotherapy, 

the rates of CINV control and of adherence to sup-
portive care standards remains unsatisfactory in clinical 
practice. This article reviews the process of introducing 
the antiemetic standards and analyses the difficulties in 
the use of the CINV prophylaxis recommendations in 
clinical practice. 

The standards of the antiemetic 
treatment — presentation

Drugs used in the prophylaxis of chemotherapy- 
-induced nausea and vomiting (CINV) 

Until the mid 1990s, pronounced CINV were 
one of the reasons to terminate chemotherapy. The 
introduction of the antagonists of the serotonin (5-hy-
droxytryptamine) binding to its type 3 receptors (5-HT3, 
5-hydroxytryptamine receptor type-3) to the routine use 
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with chemotherapy with a high or moderate emetogenic 
potential, significantly limited the incidence of acute 
vomiting (occurring on the first day of the chemo-
therapy).

Until recently, delayed (usually starting on the 
second or third day of/post chemotherapy) vomiting re-
mained an unresolved issue. The mechanism of delayed 
vomiting is independent of the serotonin pathways, so 
the efficacy of the serotonin antagonists 5-HT3 is very 
low. The other cytokines (e.g. substance-P or noradrena-
line) are mediators of delayed CINV. The use of the 
neurokinine-1 inhibitor (NK-1) receptor antagonist, 
mediated by substance-P, reduced the prevalence of 
delayed vomiting associated with highly or moderately 
emetogenic chemotherapy and improved patients’ toler-
ance of the therapy.

According to the current recommendations, ad-
equate use of both groups of drugs combined with 
corticosteroids leads to control of acute vomiting in 
80–90% of patients, and of delayed vomiting in 60–80% 
of cases [2–7].

Another important issue is the presence of nausea, 
which at any intensity may impair the patient’s quality of 
life (QoL). In studies evaluating the efficacy of antiemetic 
therapy, the occurrence of a grade 3 nausea influenced 
the overall CINV control rate. Irrespective of the in-
tensity grade, the estimated rate of patients reporting 
acute nausea, despite the use of the antiemetic drugs and 
satisfying vomiting control, reaches 30%, and of delayed 
nausea may even exceed 50% [8]. Following recent data, 
olanzapine use at 10 mg per day over the first four days 
of therapy improves the control of highly and moderately 
emetogenic chemotherapy-induced nausea [9]. 

The results of the observation studies show that 
the CINV control rate is significantly lower in clinical 
practice compared to the indices reported in registra-
tion clinical trials [2, 10–12]. Based on the data from 
an observatory study of 200 patients receiving highly 
emetogenic chemotherapy, control of acute CINV 
was reached in 46%, and of delayed CINV in 61%, of 
patients [13]. In the analysis made in 2013, this percent-
age was significantly lower and totalled 30% and 40%, 
respectively [12]. The improvement of the CINV control 
was a result of the higher frequency of antiemetic proph-
ylaxis use, according to the standards of the three-drug 
protocol (NK-1 receptor antagonist, 5-HT3 antagonist, 
and dexamethasone). The better public reimbursement 
of the drugs included in the recommendation probably 
influenced the results. 

Adherence to the recommendations of antiemetic 
prophylaxis

Multidrug antiemetic prophylaxis is a standard of 
care in patients receiving highly and moderately em-

etogenic chemotherapy schedules. Based on scientific 
data, a number of organisations, such as the Multination-
al Association of Supportive Care in Cancer (MASCC), 
the European Society for Medical Oncology (ESMO), 
the American Society of Clinical Oncology (ASCO), 
and the National Comprehensive Cancer Network 
(NCCN), established and regularly update the recom-
mendations concerning the antiemetic prophylaxis [4, 
14, 15]. Despite some differences, all recommendations 
are coherent in the key issues. The clinical value of each 
recommendation depends on its popularity, accessibility, 
and acceptance by the medical professional and primar-
ily on the patients’ and physicians’ level of compliance. 

It was observed that not respecting the guidelines 
results in a 30% increase of the CINV risk compared to 
the adequate prophylaxis [2, 6]. The current recommen-
dations for antiemetic prophylaxis issued by the Polish 
Society of Clinical Oncology are almost concordant with 
the MASCC and ESMO recommendations [16]. 

During the ESMO congress in 2014, the results of 
the survey study, which analysed the current medical 
practice concerning aetiological and supportive treat-
ment (including antiemetic therapy) were presented. 
The survey was made in five European countries. The 
analysis included data concerning the treatment of 
almost 60 thousand patients. In the group of chemo-
therapy patients 52.4% received an antiemetic therapy. 
In the study the highest rate of highly and moderately 
emetogenic chemotherapy programmes was seen in 
patients with non-Hodgkin lymphomas, colon cancer, 
and breast cancer. Despite the high percentage of 
antiemetic prophylaxis during highly and moderately 
emetogenic chemotherapy (including anthracyclines 
and cyclophosphamide-containing regimen, AC) in the 
analysed groups approximately 30% of patients did not 
receive the appropriate antiemetic prophylaxis. Only 
12% of patients undergoing highly emetogenic chemo-
therapy, 14% receiving AC regimen, and 47% of patients 
treated with other, moderately emetogenic programmes 
received the antiemetic therapy as recommended in 
MASCC or ESMO guidelines.

In March 2015 a similar study was performed to 
evaluate the use of antiemetic prophylaxis in seven 
mid-European countries (including Poland). In total 
356 oncologists participated in this study. Patients with 
a diagnosis of a breast, lung, colon, and ovary cancer 
were included. In Poland only 1% of patients receiving 
highly emetogenic chemotherapy and 4% on moderately 
emetogenic treatment did not receive any antiemetic 
agents. Based on the observations from this study, it was 
established that the patients had received antiemetic 
therapies not in line with the standards. Only half of 
the patients receiving chemotherapy with high and 
moderate emetogenic potential were treated following 
the MASCC or ESMO recommendations. In most coun-
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tries the patients had received a suboptimal treatment. 
Defining the violation of the recommendations as an 
administration of the inappropriate drug combination 
and a modification of drug dose or frequency, in the 
Polish study amongst patients receiving chemotherapy 
with high risk of CINV (containing cisplatin, a dose over 
70 mg/m2), only 25% obtained an antiemetic recom-
mended prophylaxis (Tab. 1) [13].

An equally low percentage of American physicians 
used the CINV prophylaxis recommended by NCCN 
(29% in patients on highly emetogenic chemotherapy 
and 73% on a schedule of moderate emetogenic po-
tential) [17]. 

Similar data were reported from European stud-
ies. The most frequent violations of the recommenda-
tions concerned the use of 5-HT3 receptor inhibitors 
were: higher dose than recommended, and the admin-
istration of this group of agents in the following days 
as a delayed CINV prophylaxis. Another common 
practice was the inadequate dosing of corticosteroids 
in both acute and delayed CINV prophylaxis, and the 
overuse of metoclopramide instead of corticosteroids in 
a delayed emesis prophylaxis. Compliance to the recom-
mendations was high for the chemotherapy with a high 
emetogenic potential, whereas for the regimens with 
moderate or low CINV risk an excessive or unnecessary 
prevention was observed [18]. 

Reasons for noncompliance with the guidelines 

The reasons for use of the CINV prophylaxis not in 
line with the current international and national guide-
lines are complex. Probably physicians do not know the 
recommendations well enough even if they declare the 
opposite. Another problem seems to be that the medical 
professionals ignore and underestimate the symptoms 
reported by patients. CINV are important problems 
for cancer patients. It was observed that — compared 
to the other side effects — even mild CINV are subjec-
tively less well tolerated then memory loss or disorders, 
ototoxicity, febrile, and many other complications of 

anticancer therapy [19]. On the other hand, patients 
often do not report CINV occurring after the final cycle 
of chemotherapy. This is probably caused by the opinion 
that vomiting ‘must’ accompany the systemic treatment. 

Di Maio et al. compared the reporting of different 
side effects by patients and by physicians in a group of 
over 1000 patients enrolled into three clinical trials. In 
all three studies a 40% underestimation of the CINV 
by the physicians was shown [20], which concerned both 
the frequency and intensity of the side effects. 

A direct comparison of symptoms reported by a pa-
tient and by a physician in a group of 467 patients during 
more than 4000 visits in the memorial Sloan-Kattering 
Cancer Centre in New York showed that patients re-
ported symptoms significantly earlier and more often 
than the clinicians. Both analysed groups — patients 
and physicians — recorded the symptoms following the 
‘Common Terminology Criteria for Adverse Events’ 
(CTCAE), defining the intensity (grade) of the side ef-
fects, set by the National Cancer Patients Institute. The 
highest difference (30%) between reporting CINV and 
their real incidence concerned delayed vomiting [8]. 

Communication difficulties between patient and 
physician are one of the mentioned causes of noncom-
pliance with the guidelines, especially in the moderately 
emetogenic group. Lack of communication may con-
vince a physician that preventive therapy is unnecessary. 
In a document by the New England Health Institute it 
was stated that 70% of cardiologists and 25% of ortho-
paedists follow the guidelines. The paper did not analyse 
the adherence to recommendations by oncologists [21]. 

A question directly addressing the adherence to 
recommendations is the appropriate evaluation of the 
risk of CINV. The tables describing the emetogenic risk 
of each cytotoxic agent are commonly known. However, 
in the total risk evaluations we do not include patient-re-
lated factors. It is suggested that new factors be included, 
analogously to the febrile neutropaenia risk scales, into 
the emetogenic risk evaluation system (sex, age, history 
of alcohol abuse, anxiety, chemotherapy-associated nau-
sea and vomiting in the past, motion sickness, morning 

Table 1. Drugs used in the consecutive days post highly emetogenic chemotherapy [13]

Drug Day after chemotherapy (percentage of patients)

n = 200 (100%)

1. 2. 3. 4. 5.

aNK1 48% 46% 43% – –

a5-HT3 94% 48% 35% 28% 22%

dex 87% 60% 51% 34% 11%

Other 16% 9% 8% 10% 12%

None 1% 24% 27% 43% 62%

aNK1 — NK1 receptor antagonist; a5-HT3 — 5-Ht3 receptor antagonist; dex — dexamethasone
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sickness, and vomiting due to pregnancy). It mostly con-
cerns patients undergoing chemotherapy with moderate 
emetogenic potential, which includes a broad range of 
CINV risks (30–90%). In clinical practice it is observed 
that after inclusion of the individual risk factors, a modi-
fication of the prophylaxis schedule may be necessary. 

Special clinical situations, which may demand the 
modification of the recommended antiemetic prevention 
schedule, remain an unresolved issue. Corticosteroids 
are one of the basic drugs used in CINV prevention, 
both in monotherapy and in drug combinations. In some 
patients the use of corticosteroids is contraindicated 
due co-morbidities (diabetes mellitus, chronic gastric or 
duodenal ulcer disease, and thromboembolic disease) 
or poor tolerance. In those cases there are no clear 
recommendations concerning the modification of the 
prophylaxis schedule. One could consider modifying the 
modification of the corticosteroid dose or using a drug 
from another group of antiemetics (e.g. benzodiazepine, 
thiethylperazine, olanzapine, dopamine antagonists). 

The efficacy, in general control of CINV, of the 
antiemetic prophylaxis schedules, containing a single 
dose of corticosteroids combined with palonosetron, 
in patients treated with AC chemotherapy regimen, is 
comparable to the standard prevention schedules. How-
ever, the number of patients reporting nausea on the 
third day was higher in the arm receiving a single dose 
of dexamethasone [22]. The patients who received 
corticosteroids together with the premedication prior 
to chemotherapy (e.g. toxoids, pemetrexed) form an-
other group. In these patients, it seems reasonable to 
reduce the single corticoid dose in antiemetic prophy-
laxis on the days when premedication is administered. 
Analysis of the efficacy of antiemetic prophylaxis 
reported no significant impact of the administration 
route of the corticosteroids. It is necessary to include 
the above-mentioned clinical situations into future 
recommendations. Lower efficacy of the antiemetic 
prophylaxis, despite adhering to the recommendation, 
may in some cases result from the changes in the phar-
macokinetics of the substance. Drugs belonging to group 
of NK-1 receptor inhibitors are metabolised through the 
same enzymatic system — cytochrome P-450 — as many 
other drugs, which may promote the reciprocal drug 
interactions. Another cause of the insufficient control 
of the chemotherapy-associated CINV is disrespecting 
the late phase recommendations by the patients. In the 
following days after chemotherapy, antiemetic drugs 
are taken by patients on their own at home. The studies 
evaluating patients’ compliance to the recommenda-
tions have a difficult methodology and are fraught with 
a high risk of error. However, their results and clinical 
observations suggest that the necessity of taking sup-
plementary drugs becomes a problem when facing the 
polipragmasia in cancer patients. Making the schemes 

simple and limiting the number of prescribed drugs may 
improve the discipline and the efficacy of the antiemetic 
prophylaxis. 

A promising composed agent is a combination of 
netupitant (NK-1 inhibitor) with palonosetron. Used in 
a single dose on the first day of a cycle and combined 
with corticoid, it allows the administration of the an-
tiemetic drugs to be skipped in the following days [23]. 
The effective control of CINV in the first five days post 
chemotherapy decreases the risk of anticipating vomiting 
prior to the next treatment cycle. The mechanism of the 
anticipating vomiting is not fully clear and has a psycho-
genic background [24]. European pharmaco-economic 
analyses suggest that there are benefits of proper CINV 
control. Chemotherapy-induced CINV of high intensity 
increase the general cost of the treatment. The difference 
results from the additional cost of the antiemetic drugs, 
supporting drugs, of rehydrating a patient, and in some 
cases of an unscheduled admission to the outpatient unit 
or to the hospital ward [25]. The indirect costs related to 
sick leave or to worse quality of life were not included 
in the analysis. There are numerous observational stud-
ies reporting that the recommendations are frequently 
ignored by physicians. Still, there are few data suggesting 
the efficacy of any activity aiming to convince the physi-
cians that the recommendations, and routine use of the 
optimal antiemetic prophylaxis are very important.

The educational initiatives (interactive workshops, 
expert lectures) but also administrative activities (audits, 
interventions of pharmacists) need to be repeated to 
become effective in practice. It is crucial to improve 
the communication between the medical staff and the 
patient. One of the practiced methods is introducing 
validated, simplified dairies of CINV observations 
into clinical practice. An exemplary diary proposed 
by MASCC is filled by a patient twice — after the 
first and on the fifth day of a chemotherapy cycle [26]. 
The correlation of a simplified version of a diary with 
questionnaires filled in daily is high and exceeds 70%. 
Another method that can potentially improve the use of 
the recommended antiemetic prophylaxis is to modify 
the computer programmes commonly used in hospitals 
to generate an electronic chemotherapy prescription. 

Introducing adequate prophylaxis added to a chemo-
therapy regimen, depending on its emetogenic potential, 
may help physicians to prescribe the optimal CINV 
prevention schedule.

Summary 

Supportive treatment is an inseparable part of anti-
cancer therapy. Preventing the side effects of antican-
cer treatment often influences the effectiveness of the 
therapy. Even though the chemotherapy-induced CINV 
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prophylaxis recommendations are commonly accessible, 
they are not highly strictly followed. As a consequence, 
the CINV control ratio is lower in clinical practice 
than observed in clinical studies of new antiemetic 
drugs. Only a comprehensive approach to the compli-
ance to the recommendations could improve the CINV 
control and decrease the costs of treatment [27, 28]. 

References 

1.	 Bloechl-Daum B, Deuson RR, Mavros P et al. Delayed nausea and 
vomiting continue to reduce patients’ quality of life after highly and 
moderately emetogenic chemotherapy despite antiemetic treatment. 
J Clin Oncol 2006; 24: 4472–4478.

2.	 Aapro M, Molassiotis A, Dicato M et al. The effect of guideline-con-
sistent antiemetic therapy on chemotherapy-induced nausea and 
vomiting (CINV): the Pan European Emesis Registry (PEER). Ann 
Oncol 2012; 23: 1986–1992.

3.	 Gralla RJ, de Wit R, Herrstedt J et al. Antiemetic efficacy of the neu-
rokinin-1 antagonist, aprepitant, plus a 5HT3 antagonist and a corti-
costeroid in patients receiving anthracyclines or cyclophosphamide 
in addition to high-dose cisplatin: analysis of combined data from 
two phase III randomized clinical trials. Cancer 2005; 104: 864–868.

4.	 Roila F, Herrstedt J, Aapro M et al. Guideline update for MASCC and 
ESMO in the prevention of chemotherapy- and radiotherapy-induced 
nausea and vomiting: results of the Perugia consensus conference. 
Ann Oncol 2010; 21 (suppl. 5): v232–v243.

5.	 Warr DG, Grunberg SM, Gralla RJ et al. The oral NK(1) antagonist apre-
pitant for the prevention of acute and delayed chemotherapy-induced 
nausea and vomiting: Pooled data from 2 randomised, double-blind, 
placebo controlled trials. Eur J Cancer 2005; 41: 1278–1285.

6.	 Gilmore JW, Peacock NW, Gu A et al. Antiemetic guideline consistency 
and incidence of chemotherapy-induced nausea and vomiting in US 
community oncology practice: INSPIRE Study. J Oncol Pract 2014; 
10: 68–74.

7.	 Hsieh RK, Chan A, Kim HK et al. Baseline patient characteristics, 
incidence of CINV, and physician perception of CINV incidence follo-
wing moderately and highly emetogenic chemotherapy in Asia Pacific 
countries. Support Care Cancer 2015; 23: 263–272.

8.	 Grunberg SM, Deuson RR, Mavros P et al. Incidence of chemothe-
rapy-induced nausea and emesis after modern antiemetics. Cancer 
2004; 100: 2261–2268.

9.	 Navari RM, Qin R, Ruddy KJ et al. Olanzapine for the prevention of 
chemotherapy-induced nausea and vomiting. N Engl J Med 2016; 
375: 134–142.

10.	 De Tursi M, Carella C, Tomao S et al. Chemotherapy-induced nausea 
and vomiting in Italian cancer centers: results of CINVDAY, a prospec-
tive, multicenter study. Tumori 2014; 100: 309e–313e.

11.	 Hori K, Kobayashi N, Atsumi H et al. Changes in compliance with 
Japanese antiemetic guideline for chemotherapy-induced nausea and 

vomiting: a nationwide survey using a distributed research network. 
Support Care Cancer 2014; 22: 969–977.

12.	 Krzakowski M. Nudności i wymioty związane z chemioterapią — obec-
ne postępowanie. Onkol Prakt Klin 2013; 9: 16–21.

13.	 Płużański A. Nudności i wymioty towarzyszące wysokoemetogennej 
chemioterapii — analiza praktyki klinicznej. Nowotwory 2015; 65: 
122–127.

14.	 Basch E, Prestrud A.A, Hesketh PJ et al. Antiemetics: American Society 
of Clinical Oncology clinical practice guideline update. J Clin Oncol 
2011; 29: 4189–4198.

15.	 NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines). 
Antiemesis v2.2015. In. 2015.

16.	 Kawecki A, Krzakowski M. Nudności i wymioty związane z chemiote-
rapią i radioterapią. In: Krzakowski M, Warzocha K. (eds.). Zalecenia 
postępowania diagnostyczno-terapeutycznego w nowotworach 
złośliwych 2013. Via Medica, Gdańsk 2013: 586–597.

17.	 Schmidt N, Ricarte C, Haas G. Evaluation of treatment patterns in acute 
nausea and vomiting in EU5 countries. Ann Oncol 2014; p. iv480. doi: 
10.1093/annonc/mdu351.8.

18.	 França MS, Usón Junior PL, Antunes YP et al. Assessment of adhe-
rence to the guidelines for the management of nausea and vomiting 
induced by chemotherapy. Einstein (São Paulo) 2015; 13: 221–225.

19.	 Sun CC, Bodurka DC, Weaver CB et al. Rankings and symptom asses-
sments of side effects from chemotherapy: insights from experienced 
patients with ovarian cancer. Support Care Cancer 2005; 13: 219–227.

20.	 Di Maio M, Gallo C, Leighl NB et al. Symptomatic toxicities experien-
ced during anticancer treatment: agreement between patient and 
physician reporting in three randomized trials. J Clin Oncol 2015; 
33: 910–915.

21.	 Kenefick H, Lee J, Fleishman V. Barriers to guidelines adherence. 
Improving physician adherence to clinical practice guidelines: barriers 
and strategies for change. Cambridge: New England Healthcare 
Institute 2008.

22.	 Celio L, Bonizzoni E, Bajetta E et al. Palonosetron plus single-dose 
dexamethasone for the prevention of nausea and vomiting in women 
receiving anthracycline/cyclophosphamide-containing chemotherapy: 
meta-analysis of individual patient data examining the effect of age on 
outcome in two phase III trials. Support Care Cancer 2013; 21: 565–573.

23.	 Aapro M, Rugo H, Rossi G et al. A randomized phase III study eva-
luating the efficacy and safety of NEPA, a fixed-dose combination of 
netupitant and palonosetron, for prevention of chemotherapy-induced 
nausea and vomiting following moderately emetogenic chemotherapy. 
Ann Oncol 2014; 25: 1328–1333.

24.	 Hesketh PJ. Chemotherapy-induced nausea and vomiting. N Engl J 
Med 2008; 358: 2482–2494.

25.	 Turini M, Piovesana V, Ruffo P et al. An assessment of chemotherapy-
-induced nausea and vomiting direct costs in three EU countries. Drugs 
Context 2015; 4: 212–285.

26.	 Molassiotis A, Coventry PA, Stricker CT et al. Validation and psycho-
metric assessment of a short clinical scale to measure chemotherapy-
-induced nausea and vomiting: the MASCC antiemesis tool. J. Pain 
Symptom Manage 2007; 34: 148–159.

27.	 Grunberg SM. Obstacles to the implementation of antiemetic guideli-
nes. J Natl Compr Cancer Network 2009; 7: 601–605.

28.	 Kaiser R. Antiemetic guidelines: are they being used? Lancet Oncol 
2005; 6: 622–625.


