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ABSTRACT

Background. Guideline-recommended antiemetic prophy-
laxis improves nausea and vomiting control in most patients
undergoing chemotherapy. Multinational Association of
Supportive Care in Cancer/European Society for Medical
Oncology (MASCC/ESMO) antiemetic guidelines recom-
mend prophylaxis with a neurokinin-1 receptor antagonist
(NK1RA), a 5-hydroxytryptamine-3 (5-HT3)RA, and dexa-
methasone for patients receiving highly emetogenic chemo-
therapy (HEC), including anthracycline-cyclophosphamide
(AC)– and carboplatin (considered moderately emetogenic
chemotherapy)-based chemotherapy. Here, we analyze the
use of NK1RA–5-HT3RA–dexamethasone for antiemetic pro-
phylaxis associated with HEC and carboplatin.
Methods. The data source was the Global Oncology Moni-
tor (Ipsos Healthcare). Geographically representative physi-
cians from France, Germany, Italy, Spain, and UK were
screened for treatment involvement and number of
patients treated/month. Patients’ data from Jan–Dec 2018
were collected from medical charts and extrapolated on the
basis of the total number of physicians who prescribe

chemotherapy. The emetic risk of chemotherapy was classi-
fied per MASCC/ESMO guidelines.
Results. Data from 45,324 chemotherapy-treated patients
were collected, representing a total extrapolated preva-
lence of 1,394,848 chemotherapy treatments included in
the analysis. NK1RAs were used in 45%/42%/19% of
patients receiving cisplatin-/AC-/carboplatin-based chemo-
therapy, respectively; 18%/24%/7% received the guideline-
recommended NK1RA–5-HT3RA–dexamethasone combina-
tion; no antiemetics were prescribed for 12% of the treat-
ments. Often, physicians’ perception of the emetic risk of
chemotherapy did not follow MASCC/ESMO guideline
classification.
Conclusion. Low adherence to antiemetic guidelines was
revealed in clinical practice in five European countries, with
15% of all HEC-/carboplatin-based treatments receiving
guideline-recommended NK1RA–5-HT3RA–dexamethasone
prophylaxis, and 12% of them receiving no antiemetics.
New strategies for improving guideline adherence are
urgently needed. The Oncologist 2021;9999:• •

Implications for Practice: Despite recent advances in antiemetic therapy, a substantial proportion of patients experience
nausea and vomiting associated with chemotherapy in daily clinical practice. Antiemetic guidelines aim at prevention of
chemotherapy-induced nausea and vomiting (CINV) and guideline-consistent antiemetic therapy can effectively prevent
vomiting and, to a lesser extent, nausea in most patients with cancer. This study reports low adherence to antiemetic guide-
lines in the highly emetogenic chemotherapy setting in daily clinical practice across five European countries. Opportunity
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exists to increase adherence to antiemetic guideline recommendations. Implementation of strategies to facilitate guideline
adherence can potentially improve CINV control.

INTRODUCTION
Chemotherapy-induced nausea and vomiting (CINV) is
ranked by patients among the most distressing and persis-
tent side effects of specific anticancer treatments [1, 2] and
can negatively impact quality of life of cancer patients [3].
In some instances, failure to correctly manage CINV can
prevent patients from completing chemotherapy [4]. Moni-
toring of common chemotherapy-related symptoms, such
as nausea and vomiting, among others, through electronic
patient-reported outcomes and their management has been
shown to increase overall survival [5, 6]. Early intervention
for symptom control to prevent further unfavorable effects,
and the ability of patients to tolerate chemotherapy treat-
ments for longer periods have been hypothesized to be
responsible for the increased survival effects.

According to the time of occurrence after chemotherapy
administration, CINV is classified into acute (occurring
within the first 24 hours), delayed (between 24 and
120 hours), and overall (between 0 and 120 hours) catego-
ries [7].

Chemotherapeutic agents are ranked in international
antiemetic guidelines on the basis of the probability for
inducing acute emesis in the absence of antiemetic prophy-
laxis into highly (HEC), moderately (MEC), low (LEC), or min-
imally emetogenic chemotherapy. HEC, which is associated
with a >90% risk for emesis, includes agents such as cis-
platin and the anthracycline-cyclophosphamide
(AC) combination [8, 9], and MEC, which is correlated with
a 30–90% emetic risk, encompasses agents such as car-
boplatin, oxaliplatin, cytarabine, and ifosfamide, among
others [8, 9]. Agents’ classification is revised periodically on
the basis of new clinical data. While antiemetic guidelines
of the Multinational Association of Supportive Care in Can-
cer/European Society for Medical Oncology (MASCC/ESMO)
[10, 11] still classify carboplatin-based regimens as MEC,
they consider them as HEC for their antiemetic
recommendations.

MASCC/ESMO antiemetic guidelines [10, 11] recom-
mend prophylaxis with a 5-hydroxytryptamine-3 receptor
antagonist (5-HT3RA) plus dexamethasone for patients
treated with MEC other than carboplatin-based regimens.
For the prevention of CINV associated with HEC (including
AC) and carboplatin-based regimens, the triple combination
of a 5-HT3RA, a neurokinin-1 (NK1)RA, and dexamethasone
is advised, with addition of olanzapine to the triplet when
occurrence of nausea associated with HEC and AC regimens
is an issue. Similar recommendations have been issued by
the National Comprehensive Cancer Network (NCCN) [12]
and American Society of Clinical Oncology (ASCO) [13] for
CINV prophylaxis in the HEC and MEC settings. NK1RA-based
regimens are constituted of either aprepitant (oral), fos-
aprepitant (intravenous [IV]), or rolapitant (oral), in combi-
nation with 5-HT3RA–dexamethasone, or the fixed-
combination agent NEPA (oral), comprising the NK1RA
netupitant and the 5-HT3RA palonosetron, combined with

dexamethasone alone. Recently, additional formulations of
NK1RAs that increase the convenience of administration of
antiemetics have been developed and approved in the US
in 2018, eg, IV NEPA (fixed combination of fosnetupitant
and palonosetron) [14], aprepitant emulsion for injection
[15], and rolapitant injectable emulsion [16, 17]; IV NEPA
also recently received approval in Europe [18]. After the
occurrence of anaphylaxis, anaphylactic shock, and hyper-
sensitivity reactions in the clinic with rolapitant injectable
emulsion, a safety warning was issued [19] that led to the
suspension of its distribution [20]. The new IV formulations
of NEPA and aprepitant have recently been incorporated in
the NCCN antiemetic guidelines and are recommended for
the HEC and MEC settings [12]. Moreover, IV NEPA is
advised as an alternative to oral NEPA in the HEC, AC, and
carboplatin settings by MASCC/ESMO [10, 11].

Prevention is the main goal of international antiemetic
guidelines. Correct management of nausea and vomiting in
the first chemotherapy cycle is critical, because CINV occur-
rence during first administration of emetogenic chemother-
apy is associated with increased CINV risk in subsequent
cycles [21, 22]. Guideline-consistent usage of antiemetic
regimens can effectively prevent vomiting and, to a lesser
extent, nausea in most patients with cancer [23–25]. Con-
versely, nonadherence to antiemetic guidelines leads to
suboptimal CINV control [25, 26]. However, several studies
have reported low guideline adherence for patients receiv-
ing HEC and MEC both in Europe [25, 27, 28] and the US
[26]. Low adoption in the US of the newly recommended
NK1RA–5-HT3RA–dexamethasone triplet for patients receiv-
ing carboplatin-based regimens was also reported
recently [29].

The present study aims to analyze the usage of NK1RA-
based regimens for the prevention of CINV associated with
HEC, including AC chemotherapy, and carboplatin-based
(any dose of carboplatin) regimens in five European coun-
tries: France, Germany, Italy, Spain, and UK.

MATERIALS AND METHODS

Study Design and Inclusion Criteria
The Global Oncology Monitor from Ipsos Healthcare consti-
tuted the source of data for the analysis. The dataset con-
tains real-world prescribing information for all types of
tumors, retrieved from patients’ clinical records.

Geographically representative physicians from five
European countries (France, Germany, Italy, Spain, and UK)
were screened for the following inclusion criteria:
consultant-level physician, being the primary decision-
maker for treatment and having direct access to patient
clinical records, and treating five or more cancer patients
per month with anticancer drug therapy. Additionally, the
following country-specific criteria were used to ensure bal-
anced physician representation: in Germany, 35% and 65%
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of physicians with office- and hospital-based practices,
respectively, across all specialties; in France, 70% and 30%
of physicians with public and private practice, respectively,
across all specialties; for regional representation in Italy,
45/25/30% of physicians from the north/center/south
regions; in Spain, 23/29/23/25% of physicians from the
north/center/middle/south; and in UK, 93% of physicians
representing old cancer networks regions.

Physicians completed online clinical record forms on all
patients seen in consultation during the month of the study,
irrespective of the specific tumor type (as per their natural
assignment of patients). Physicians were allowed to submit
between five and 36 records per month. For extrapolation
of chemotherapy treatment data, clinical record forms were
collected each month.

Treatment-related data collected by physicians from
patient charts between January and December 2018 were
compiled. Chemotherapy treatment data were extrapolated
on the basis of the total number of physicians in the five
countries who treat their patients with chemotherapy, ie,
“the doctor universe.” A chemotherapy treatment was
defined as at least one dose of a cytotoxic anticancer drug.
Rigorous projection methodology was performed, where
each patient record was projected individually on the basis
of the following factors: (1) physician’s specialty/practice
type/workload of patients, to reflect correct proportions of
treating physicians in the population; (2) number of weeks
since the patient was last seen, to ensure that patients on
continual therapy are correctly represented despite less fre-
quent visits; (3) cycle length, to adjust for the likelihood of
counting an individual patient’s record each month;
(4) number of cycles administered/number of additional
cycles planned, for the best estimate of how often each
patient’s record can be counted within a year – this is the
“duplication factor.” These projections were used to esti-
mate the number of treatments in each emetogenic-risk
chemotherapy category. The analyses are based on the pro-
jected estimates for the prevalence of the total number of
chemotherapy treatments classified as HEC (including AC)
and carboplatin based, ie, therapies requiring prophylaxis
with NK1RA-based regimens, per antiemetic guidelines.
Data on prescribed antiemetic regimens for acute CINV pro-
phylaxis are presented. Use of NK1RAs only in the delayed
phase is reported in the analysis by country.

Guideline adherence was calculated on the basis of the
estimated number of all chemotherapy treatments for
which NK1RA-based antiemetic prophylaxis is recommended
per MASCC/ESMO antiemetic guidelines, ie, HEC (including
cisplatin based, AC based, and other HEC) and carboplatin
based. Separate calculations were also performed for these
individual chemotherapy types.

The emetic risk of chemotherapy was classified per
MASCC/ESMO antiemetic guidelines, with AC combination
being classified as HEC and carboplatin-based regimens
(any dose of carboplatin) as “high” MEC [10, 11]. HEC treat-
ments included cisplatin-based, AC-based, and “other HEC”
therapies; among MEC treatments, only carboplatin-based
therapies were included. Guideline adherence was defined
per the most current MASCC/ESMO antiemetic guideline

recommendations, from 2016, at the time the survey was
conducted [10].

Statistical Analyses
The data were analyzed using IBM SPSS Data Collection Sur-
vey Reporter, version 6.0.1 (SPSS, Hong Kong).

RESULTS

Study Participants and Study Population
Raw data were collected from a total of 610 physicians par-
ticipating in the study: 154 from France, 111 from Germany,
176 from Italy, 68 from Spain, and 101 from UK (Table 1).
Most physicians were medical oncologists (54%), had a
practice at an academic hospital (49%), and were located in
urban areas (89%). Physicians completed a total of 45,324
clinical patient record forms for patients receiving chemo-
therapy. The most common cancer types were breast
(23%), colorectal (18%), and non-small cell lung (10%) can-
cers. Among chemotherapy-treated patients, 27,417
received HEC or MEC.

After extrapolation of the data to the total number of
registered physicians in these five countries, projected data
represent a total of 1,394,848 chemotherapy treatments of
any emetic risk (ie, HEC, MEC, LEC, and minimally
emetogenic chemotherapy, excluding hormonal-only ther-
apy); of these, 882,310 correspond to HEC or MEC regi-
mens. The analyses included 489,049 treatments for which
NK1RA-based antiemetic prophylaxis is recommended per
MASCC/ESMO antiemetic guidelines, encompassing
326,607 HEC treatments (67%; cisplatin based: 179,698
[37%]; AC based: 125,203 [26%]; other HEC: 21,706 [4%])
and 162,442 carboplatin-based (33%) treatments (Figure 1).

Use of NK1RA-Based Antiemetic Regimens per Chemo-
therapy Setting

NK1RA use was low across all guideline-recommended
chemotherapy settings, with physicians prescribing NK1RA-
based prophylaxis for only 45%, 42%, 17%, and 19% of
cisplatin-based, AC-based, other HEC, and carboplatin-based
treatments, respectively (Figure 2).

The guideline-recommended NK1RA, 5-HT3RA, and dexa-
methasone regimen for CINV prevention was given in only
18% of cisplatin-based, 24% of AC-based, and 2% of other
HEC treatments, and in 7% of carboplatin-based regimens
(Figure 3A–D). Overall, the guideline-recommended NK1RA-
based triplet regimen was used in only 15% of HEC- and
carboplatin-based treatments (Figure 3E).

Among the ten most frequent chemotherapeutic regi-
mens for which NK1RA-based prophylaxis was prescribed,
cisplatin-based regimens (48%) were the most common,
followed by AC- (39%) and carboplatin- (13%) based regi-
mens. Overall, the most common (>5%) chemotherapeutic
treatments receiving NK1RAs for the prevention of acute
CINV were cyclophosphamide-epirubicin, cisplatin-
gemcitabine, and cisplatin monotherapy, which accounted
for 12%, 7%, and 6%, respectively, of all NK1RA-based anti-
emetic prescriptions (Figure 4).
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No Antiemetic Treatment
Overall, in 12% of all HEC and carboplatin-based treat-
ments, no antiemetic prophylaxis was administered for the
prevention of CINV, including 12% of cisplatin-, 4% of AC-,
and 19% of carboplatin-based regimens (Figure 2).

NK1RA Use by Country
NK1RA use was low across the five European countries, pre-
scribed overall in only 45%, 42%, and 19% of cisplatin-, AC-,
and carboplatin-based treatments, respectively (Figure 5).
In general, NK1RA-based prophylaxis was higher in Germany
and France than in Spain, UK, and Italy for all chemotherapy
settings. For prophylaxis of cisplatin-based treatments,
NK1RA use was 61% in Germany and 54% in France and for
AC combination regimens 69% and 58%, respectively. The
use of NK1RAs was lowest in the carboplatin setting for all
countries, and especially in Italy, Spain, and UK, where the
prescription rate was ≤10%. Remarkably, NK1RAs were pre-
scribed only in the delayed period in 1% of cisplatin-based
therapies in Germany.

Physicians’ Perception of the Emetogenic Risk of
Chemotherapy
Only 55% of cisplatin-, 51% of AC-, and 24% of carboplatin-
based (classified as “high MEC” by MASCC/ESMO guide-
lines) treatments were perceived as HEC by physicians (Fig-
ure 6A).

From the perspective of physicians who prescribed
NK1RAs, 78% of cisplatin-, 74% of AC-, and 61% of
carboplatin-based therapies were perceived as HEC (Figure
6B). Conversely, among physicians who did not administer
NK1RA-based prophylaxis, the perceived emetogenic poten-
tial of these chemotherapies was lower, with only 35% of
cisplatin-, 35% of AC-, and 15% of carboplatin-based treat-
ments considered HEC.

DISCUSSION
This study showed that during 2018, adherence to 2016
MASCC/ESMO guideline recommendations for the preven-
tion of acute CINV associated with HEC and carboplatin-
based regimens was suboptimal in real-world clinical prac-
tice across five European countries. Noticeable is the
reported low use of NK1RAs in the HEC setting. Even though
NK1RAs were introduced in MASCC/ESMO guidelines in
2004 for CINV control following HEC and AC (considered
MEC at the time) regimens [30], here we show that they
were prescribed in only 45% of cisplatin- and in 42% of AC-
based treatments during 2018 (Figure 2). The reported
NK1RA use in the carboplatin setting was even lower, with
only 19% of carboplatin-based treatments being associated
with NK1RA-based prophylaxis (Figure 2). The limited use of
NK1RAs in this setting could reflect the shorter period for
adoption of this recommendation since its incorporation in
MASCC/ESMO guidelines in 2016 [10, 11]. While NK1RAs
were mostly used for cisplatin-based regimens (both mon-
otherapy and combinations), cyclophosphamide-epirubicin
was the most frequent chemotherapeutic regimen for
which NK1RA-based prophylaxis was prescribed (Figure 4),

which is consistent with breast cancer being the most com-
mon tumor type (23%; Table 1).

In addition to their consistently low use across HEC and
MEC settings, NK1RA-based regimens are largely not pre-
scribed per MASCC/ESMO guidelines, ie, in combination
with a 5-HT3RA and dexamethasone. Specifically, the
guideline-recommended NK1RA–5-HT3RA–dexamethasone
triplet prophylaxis was prescribed in as few as 15% of all eli-
gible treatments, including only 18% of cisplatin-, 24% of
AC-, and 7% of carboplatin-based treatments (Figure 3).
Compared with a similar analysis performed in 2017 [31],
the use of the triplet during 2018 remained the same in the
cisplatin setting (18% vs 18%), slightly increased in AC (20%
vs 24%), and slightly decreased for carboplatin-based regi-
mens (11% vs 7%).

Adherence to 2006 MASCC/ESMO guidelines was ana-
lyzed in a prospective observational study enrolling patients
at various centers across Europe and showed a 55% adher-
ence rate in the acute phase, with lowest adherence in the
HEC (43%) and AC (32%) settings. Similar prospective and
retrospective studies in Europe and the US [26–28] as well
as surveys of oncologists [32] and oncology nurses [33, 34]
consistently showed low compliance with antiemetic
guidelines.

Recently, and in line with our results, low guideline
adherence during routine clinical practice was reported in a
study analyzing patient data from five prospective non-
interventional studies conducted between 2008 and 2015
to develop a tool to predict the risk of CINV [35, 36]. This
study included a total of 1,198 patients receiving outpatient
chemotherapy, of whom 27.4% and 52.8% received
platinum- and anthracycline-based chemotherapy, respec-
tively. While these HEC regimens represent 80.2% of the
total chemotherapy cycles analyzed, the guideline-
recommended NK1RA–5-HT3RA–dexamethasone triplet was
only prescribed in 12.2% of cycles and the olanzapine–
NK1RA–5-HT3RA–dexamethasone quadruplet in 2.1%. Addi-
tionally, use of nonprescription antiemetic treatment was
reported by 57.7% of all patients. A recent study in the US
using an electronic health record database reported low
use of the NK1RA–5-HT3RA–dexamethasone triplet for pro-
phylaxis of carboplatin area under the concentration-time
curve (AUC) ≥4 mg/mL/min regimens, reclassified as HEC
by NCCN and ASCO guidelines since February and August
2017, respectively. The study analyzed antiemetic treat-
ments prescribed for a total of 11,554 carboplatin courses
from 2012 to 2018 [29] and showed only a mild increase in
the use of the NK1RA–5-HT3RA–dexamethasone triplet from
16% in mid-2017 to 26% in the first quarter of 2018, which
then dropped to 20% by the third quarter of 2018 [29]. In
the two above-mentioned studies, inadequate prophylaxis
was associated with high rates of nausea and vomiting
[29, 35].

Remarkable is the high proportion of HEC and MEC
treatments for which no associated antiemetic prophylaxis
was prescribed (Figure 2). This alarming result may be
explained by physicians’ underestimation of the emetic risk
of chemotherapy and by their lack of awareness of anti-
emetic guidelines (despite being regularly downloaded from
the societies’ websites). Regarding physicians’ perception
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of the risk for CINV, here we show that only 55% of
cisplatin-, 51% of AC-, and 24% of carboplatin-based treat-
ments were recognized as HEC by physicians (Figure 6A). As
expected, among physicians who prescribe NK1RA-based
regimens, the perceived emetic risk of chemotherapy corre-
lated better with MASCC/ESMO guidelines’ classification,
with more than double the number of cisplatin- and AC-
based treatments, and more than four times the number of
carboplatin-based treatments classed as HEC (Figure 6B).
Several studies have highlighted discrepancies between
guideline- and physician- or oncology nurse-based emetic
classification of chemotherapy, and a tendency to underrate
the occurrence of CINV associated with both MEC [37] and
HEC [38, 39]. Underestimation of the emetic potential of
chemotherapy was cited as the main reason for uncon-
trolled CINV in the acute phase by 43% of oncologists par-
ticipating in a European survey [32]. A potential reason for
the underrated CINV risk of chemotherapy by physicians is
low awareness of the risk-classification described in guide-
lines. Additionally, patients tend to underreport CINV occur-
rence [40–42], either because they consider nausea and
vomiting a sign of their chemotherapy being effective [39],
fear their chemotherapy dose may be adjusted, or forget it
if a long time has elapsed between its occurrence and the
next medical appointment [43].

Even when physicians’ perception of the emetic risk of
chemotherapy is considered, overall prescription patterns
did not follow guideline recommendations. This suggests
that a lack of familiarity with antiemetic guidelines is an
important driver for nonadherence. For example, while
nearly half of cisplatin- and AC-, and 24% of carboplatin-
based therapies were perceived as HEC, only 18%/24%/7%
of them received guideline-recommended NK1RA-based
triplet prophylaxis, respectively. In addition, while physi-
cians considered the total of cisplatin-, AC-, and
carboplatin-based treatments as HEC, MEC, or LEC—thus
requiring antiemetics per guidelines—as many as 12% of
these chemotherapies were associated with no antiemetic
prophylaxis (Figure 2). In the above-mentioned oncologists’
survey [32], only approximately a third of European oncolo-
gists reported awareness of MASCC/ESMO guidelines. Low
guideline awareness was also reported by oncology nurses
in Europe [34] and the US [33], with only 40% and 6%,
respectively, noting familiarity with MASCC/ESMO guide-
lines. Similarly, low uptake of the NK1RA–5-HT3RA–
dexamethasone triplet for prophylaxis of carboplatin AUC
≥4-mg/mL/min regimens in the US may reflect low aware-
ness of changes in guidelines [29].

NK1RA use was consistently low across all five European
countries (France, Germany, Italy, Spain, and UK), with
NK1RAs prescribed most in Germany and France (Figure 5).
Distinct traits in prescription patterns are observed
depending on the chemotherapy setting. While NK1RAs
were most used overall for cisplatin-based prophylaxis, they
were primarily prescribed in the AC setting in France, Ger-
many, and Italy. Additionally, while their use was lowest in
the carboplatin setting in all five countries, usage varied
from 47 and 29% in Germany and France, respectively, to
≤10% in Italy, Spain, and UK. These discrepancies may be
explained by local guideline recommendations or country-

specific reimbursement policies. In the UK, no country-level
recommendations have been issued by the National Insti-
tute for Health and Care Excellence for the management of
CINV, and antiemetic usage is determined locally by cancer
networks and trusts, usually following MASCC/ESMO guide-
lines, which may account for the low usage of NK1RAs.

A weakness of the study is that the total number of che-
motherapy treatments analyzed are extrapolated from
patient charts on the basis of the total number of physi-
cians in the five European countries analyzed. Nevertheless,
use of a large database of more than 45,000 patients pro-
vides robustness to the results presented here. Another lim-
itation is that antiemetic prophylaxis was only analyzed for
the acute phase following chemotherapy. Consistent with
previous reports, lower rates of guideline adherence would
be expected for the delayed phase [25, 28, 33, 34]. Analysis
of patient records for delayed CINV prophylaxis would pro-
vide a more detailed picture of prescription patterns in the
real world for the overall CINV risk period. Finally, patients
receiving other MEC regimens besides carboplatin, such as
oxaliplatin, who may be eligible for NK1RA-based prophy-
laxis but for whom no clear consensus has been reached in
guidelines were excluded from the analysis.

This study underscores the need to implement novel
strategies to improve adherence to antiemetic guidelines
for patients receiving HEC and carboplatin-based regimens,
with a special focus on increasing the use of NK1RAs. “Phy-
sician preference” was identified as the key barrier for
implementation of guideline-recommended prophylaxis by
oncology nurses in the US and Europe [33, 34], and chang-
ing that preference is often difficult. Increasing healthcare
providers’ awareness of antiemetic guidelines through edu-
cational programs combined with lectures by “experts,”
feedback on institutional prescription patterns [30], and
information on patients’ CINV outcomes [44] have been
shown to modify physicians’ behavior and improve adher-
ence. Collaboration between the multidisciplinary team,
including clinicians, nurses, and pharmacists, in the imple-
mentation of standardized antiemetics orders on the basis
of chemotherapy type has been shown to improve adher-
ence at the institutional level [45]. In addition, application
of standardized physician order-entry systems developed at
medical centers in routine practice may increase
compliance.

Complex administration schedules have been reported
to interfere with use of guideline-recommended anti-
emetics [32, 34]. Some contributing factors include nurse-
patient miscommunication during the explanation of com-
plex schedules, and the desire of some patients to reduce
the pill burden, leading them to only take their medication
once symptoms appear. NEPA is the only fixed combination
of an NK1RA and a 5-HT3RA and has the simplest adminis-
tration schedule, offering high convenience of administra-
tion for most patients. Simple administration schedules not
only could facilitate adherence by physicians, but also could
prevent patients from making medication mistakes, a recur-
ring problem during home administration in the delayed
phase [32]. In line with this, a recent noninterventional
study evaluating patient-reported outcomes during the use
of NEPA in routine clinical practice showed similar
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antiemetic efficacy as in the controlled pivotal trials,
suggesting high treatment compliance by patients under
real-world conditions [46]. On the other hand, a recent
phase 4 study demonstrated lower antiemetic effectiveness
of the aprepitant/fosaprepitant-palonosetron-
dexamethasone regimen in the real world as compared
with the reported efficacy in randomized controlled trials
[47, 48]. Reduced patient compliance with the more com-
plex aprepitant-based regimen in the real-world setting
may account for this difference, at least in part.

Approaches to prevent patients from underreporting
nausea and vomiting would provide physicians more realis-
tic data about the incidence and severity of CINV and cor-
rect their perception of the emetic risk of chemotherapy.
Use of electronic questionnaires, and phone- or web-based
applications for reporting of symptoms associated with che-
motherapy have been shown to promote communication
between patients and physicians during clinical visits
[49–51]. Application of such tools in routine clinical practice
may prove beneficial for appropriate reporting of nausea
and vomiting by patients.

Besides improving adherence to antiemetic guidelines,
correct patient assessment and management are needed at
all stages of the cancer treatment pathway for optimal sup-
portive care [52]. Uptake of supportive care guidelines is
usually low, and most studies aim at increasing overall sur-
vival instead of focusing on improving symptom manage-
ment. Recently, a study that evaluated remote patient
monitoring through the electronic collection of
chemotherapy-related symptoms in real time combined
with timely feedback and medical intervention for symptom
management demonstrated improved clinical outcomes,
including overall survival [6]. There is a clear need for more
studies that prospectively evaluate supportive care proce-
dures and for the inclusion of patient-reported outcomes as
endpoints in trials evaluating anticancer treatments, in
order to ensure optimal patient care across the continuum
of disease.

In conclusion, our study results indicate low adherence
to MASCC/ESMO antiemetic guidelines in real-world clinical
practice in Europe. Only 15% of all HEC and carboplatin-
based treatments for which NK1RA-based prophylaxis is rec-
ommended received the guideline-compliant NK1RA–
5-HT3RA–dexamethasone triplet. Of note, no antiemetic

prophylaxis was prescribed for as many as 12% of the treat-
ments. New strategies to improve guideline adherence,
such as increasing awareness of guidelines, using simple
and convenient antiemetic regimens, and preventing
patients from underreporting CINV episodes, are urgently
needed.
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Table 1. Baseline characteristics and demographics of survey respondents

Characteristic Total respondents (N = 610)

Country, n (%)
France
Germany
Italy
Spain
UK

154 (25)
111 (18)
176 (29)
68 (11)
101 (17)

Specialty, n (%)
Medical oncology
Hematology/oncology
Urology
Pulmonology
Hematology
Gastroenterology
Dermatology
Gynecologic oncology

330 (54)
116 (19)
92 (15)
24 (4)
18 (3)
12 (2)
12 (2)
6 (1)

Practice type, n (%)
Office
Academic hospital
Cancer center
General hospital

55 (9)
299 (49)
92 (15)
164 (27)

Practice location, n (%)
Urban
Suburban
Rural

541 (89)
46 (8)
23 (4)

Tumor type, percentage of chemotherapy treatments
Breast
Colorectal
Non-small cell lung
Non-Hodgkin lymphoma
Urinary and bladder
Ovarian
Pancreas
Other

23
18
10
7
5
4
4
29
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Figure 1. Distribution of chemotherapeutic regimens analyzed for which NK1RA-based antiemetic prophylaxis is recommended
(N = 489,049 treatments). AC, anthracycline-cyclophosphamide; HEC, highly emetogenic chemotherapy; NK1, neurokinin-1; RA,
receptor antagonist.
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Figure 2. Use of NK1RA-based antiemetic regimens in the acute phase of CINV (day 1) for prophylaxis of HEC and carboplatin-based
therapy in the overall study population (N = 489,049). AC, anthracycline-cyclophosphamide; CINV, chemotherapy-induced nausea
and vomiting; HEC, highly emetogenic chemotherapy; NK1, neurokinin-1; RA, receptor antagonist.
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Figure 3. Distribution of NK1RA-based antiemetic regimens used in the acute phase of CINV (day 1) for prophylaxis of: A) cisplatin-
based HEC, B) AC-based HEC, C) other HEC, D) carboplatin-based therapy, and E) any HEC and carboplatin-based therapy. Percent-
ages of patients are reported to the overall study population (N = 489,049). Note: Percentages were rounded to the closest value
excluding decimals. 5-HT3, 5-hydroxytryptamine-3; AC, anthracycline-cyclophosphamide; CINV, chemotherapy-induced nausea and
vomiting; DEX, dexamethasone; HEC, highly emetogenic chemotherapy; NK1, neurokinin-1; RA, receptor antagonist.

© 2021 AlphaMed Press

Real-world use of antiemetics for CINV prevention12



Figure 4. Chemotherapeutic regimens with most frequent use of NK1RAs (N = 217,528). NK1RA, neurokinin-1 receptor antagonist.
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Figure 5. NK1RA usage by country and overall. AC, anthracycline-cyclophosphamide; NK1, neurokinin-1; RA, receptor antagonist.
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Figure 6. Emetogenic risk of chemotherapy as perceived by A) all physicians and by B) physicians who prescribe NK1RAs. AC,
anthracycline-cyclophosphamide; ESMO, European Society for Medical Oncology; HEC, highly emetogenic chemotherapy; LEC, low
emetogenic chemotherapy; MASCC, Multinational Association of Supportive Care in Cancer; MEC, moderately emetogenic chemo-
therapy; NK1, neurokinin-1; RA, receptor antagonist.
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