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ABSTRACT

Objective: To describe the prescribing trends of antiemetics in chemotherapy-induced nausea and vomiting (CINV),
assess adherence to American Society of Clinical Oncology (ASCO) guidelines, and evaluate the effectiveness of pre-
scribed antiemetics. Additionally, we also sought to explore barriers that hinder clinical practice guideline (CPG) im-
plementation. Methods: One hundred fifty-five patients between the ages of 18 and 60 who were admitted to the hae-
matology/oncology department/clinic to receive intravenous chemotherapy, either as in-patients or outpatients, were
enrolled in a prospective observational study. Relevant patient demographic data, chemotherapy protocols and antie-
metics were collected. Chemotherapies were classified according to their emetogenic potential. This information was
used to assess whether the antiemetic prescribed matched the emetogenic risk of treatment. The analysis of outcomes
was performed using the MASCC antiemetic assessment tool. Key Findings: The results showed that 95% of antie-
metic prescription pre-chemotherapy regimens did not adhere to the guidelines. The findings were use of twice the
recommended dose of granisetron (87.7%), overuse granisetron (16%) and metoclopramide (62.6%), and underuse
dexamethasone (27%) and corticosteroid duplication (7.7%). With respect to post-chemotherapy antiemetic prescrip-
tions, 91% of prescriptions were not adherent to guidelines, with overuse of granisetron (81.9%) and metoclpramide
(34.2%) and under-use of dexamethasone (66.5%) being the most frequently reported trends. Conclusion: This study
shows a lack of conformity to antiemetic guidelines, resulting mainly in overtreatment. Although vomiting was
well-managed, nausea remains under controlled and requires additional medical attention. The lack of knowledge and
motivation are considered barriers to CPG implementation.
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1. Introduction days, and anticipatory emesis [2].

Treatment guidelines are useful tools that enable phy-
sicians to integrate the latest clinical research into their
practices. The large volume of rapidly evolving clinical
data related to CINV has been summarised and incorpo-
rated into treatment recommendations by well-known
and reliable institutions, including MASCC and ASCO.
Despite the availability of such guidelines, there is evi-
dence that levels of adherence to and implementations of
treatment recommendations are less than optimal.

Although CINV negatively affects the quality of life, it
has been found that physicians and nurses markedly un-
derestimated the incidence of delayed nausea and emesis
after both high and moderate emetogenic chemotherapy.
Delayed nausea and emesis, which may appear even in
the absence of acute nausea and emesis, remain impor-
tant targets for improved therapeutic intervention [3].

How effective is the transfer of antiemetic guidelines
in routine clinical practice? In 1998, the Italian Group for
“The Authors declare that they have no conflicts of interest to disclose. Antiemetic research carried out a prospective observa-

Cytotoxic chemotherapies used in the treatment of dif-
ferent malignancies are known to cause significant side
effects. One of the immediate side effects that are most
distressing to the patients is nausea and vomiting. Poorly
controlled chemotherapy-induced nausea and vomiting
(CINV) can lead to dehydration, malnutrition and elec-
trolyte imbalance and can cause physical damage, in-
cluding Mallory-Weiss tears of the oesophagus. These-
symptoms can result in treatment delays, or a patient may
refuse to continue treatment. CINV can also have an
economic impact on the management of patients with
cancer, including increased hospitalisation and nursing
costs [1].

Three forms of vomiting or nausea induced by cancer
chemotherapy can be distinguished: acute emesis arising
within 24 h of chemotherapy administration, delayed
emesis arising after the first 24 h and lasting for up to 6
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tional study on the use and efficacy of antiemetic drugs.
The result was that 80% of patients were either over- or
undertreated, creating unjustified costs and placing the
patients at greater risk for emesis [4].

In a further study, Fabi et al. investigated the treatment
of delayed-type chemotherapy-induced nausea and vom-
iting. Only 43% of patients treated with highly emeto-
genic cytotoxic, 64% of patients treated with moderately
emetogenic cytotoxicity, and 31% of the patients treated
with low-emetogenic cytotoxic agents received the cor-
rect antiemetic treatment for delayed-type vomiting.
Moreover, 68% of the patients received unnecessary an-
tiemetic treatment [5].

Another prospective observational study of chemo-
therapy-related nausea and vomiting in routine practice

was performed in a UK cancer centre by Molassiotis et al.

to assess the level of CINV using patient self-reports.
Data were collected using the MASCC Antiemetic Tool
(MAT), which is an eight-item clinical scale assessing
acute and delayed nausea and vomiting after chemother-
apy. Their data suggest that while vomiting is well-con-
trolled, nausea remains a significant problem in practice,
and optimal management of CINV is yet to be achieved
[6].

In 2006, a multicentre, prospective, observational fol-
low-up study, including patients with acute myeloid leu-
kaemia and stem-cell transplant recipients, was per-
formed. Patients recorded emetic episodes and rated their
level of nausea daily. Quality of life was assessed
through a validated functional living index-emesis ques-
tionnaire. A survey of caregivers’ predictions of CINV
was performed, and the predictions were subsequently
compared with the observed CINV. This study concluded
that despite 5-HTs-antagonist prophylaxis, CINV re-
mains a significant problem in oncohaematology, espe-
cially in the delayed phase and in transplant recipients
[71.

The conclusion of these studies is that powerful barri-
ers exist between the evidence provided by sound re-
search and clinical practice, and this issue hinders pro-
gress toward the optimal use of antiemetic drugs.

Clinical practice guidelines on cancer and cancer sup-
portive care are issued and updated frequently by many
well recognized associations and institutions. The Ame-
rican Society of Clinical Oncology is a non-profit or-
ganization founded in 1964 with the overarching goals of
improving cancer care and prevention. Nearly 30,000
oncology practitioners belong to ASCO, representing all
oncology disciplines and subspecialties. Members in-
clude physicians and health-care professionals in all lev-
els of the practice of oncology [8]. The Multinational
Association of Supportive Care in Cancer (MASCC) is
an international, multidisciplinary organization with
members representing over sixty (60) countries and five
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continents. MASCC was founded in 1990 and dedicated
to research and education in all aspects of supportive care
for patients with cancer, regardless of the stage of their
disease [9].

This study aims to describe the prescribing trends of
antiemetics in CINV in a tertiary hospital and to assess
the level of adherence to ASCO guidelines [8] in order to
evaluate the effectiveness of prescribed antiemetics in
terms of patient outcomes.

The second objective is to explore barriers that hinder
the implementation of clinical practice guidelines (CPG).

2. Patients and Methods

A prospective observational study was conducted in the
haematology/oncology department in a university hospi-
tal over a 3-month period from February to April 2010.

2.1. Ethical Approval

The proposal was first submitted to the head of the de-
partment of haematology/oncology for approval. Subse-
quently, it was reviewed in the department’s research
committee for feedback from physicians treating the po-
tential participants.

The reviewed proposal was submitted to the College of
Medicine Research Ethics Committee—King Khalid Uni-
versity Hospital and was approved before any data were
collected.

After identifying eligible patients and obtaining the
consultant’s agreement, verbal consent was obtained
from each patient. The verbal consent explained the
study aims, objectives and potential value.

All participants were treated with respect from the
time they were approached, even if they refused enrol-
ment, as well as throughout their participation. The gen-
erated data were anonymised, which ensured confidenti-
ality. Research output data were not traceable to an indi-
vidual.

2.2. Sampling

All consecutive patients between the ages of 18 and 60
admitted to the haematology/oncology department/clinic
to receive intravenous chemotherapy as either in-patients
or outpatients were eligible for inclusion in the study.

The exclusion criteria included patients receiving ra-
diotherapy, patients receiving oral chemotherapy alone,
pregnancy, paediatric patients, and HIV-positive patients,
or any condition associated with nausea and vomiting.

2.3. Data Collection

Such characteristics as age, gender, diagnosis, stage, cy-
cle number, dose and schedule of chemotherapy, as well
as the antiemetic regimen administered, were recorded
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for all patients. Chemotherapies were classified accord-
ing to their emetogenic potential as high, moderate, low
or minimal emetogenic chemotherapies according to the
MASCC classification [9].

This classification is necessary for the researchers to
decide if the antiemetic prescribed matches the emeto-
genic risk of the treatment.

Demographic and other clinical data were retrieved
from the relevant patient files. All of the data were re-
corded in a predetermined data collection form to ensure
completeness and consistency.

A pilot run with ten cases was carried out to determine
if the data collection form was able to capture all the in-
formation required for data analysis. All data were col-
lected confidentially without identifying information and
will be maintained by the researchers.

Pharmacists and physicians working with these pa-
tients were unaware of the study in order to minimise the
risk of bias.

The effectiveness and tolerability of antiemetic treat-
ment was evaluated by following up with each patient.
The presence of nausea and vomiting that occurred dur-
ing the first 24 hours after the start of cancer chemother-
apy and after 4 days was recorded using the MASCC
Antiemetic Tool (MAT) [10].

After completion of the data collection process, a pre-
viously validated questionnaire was self-administered to
10 physicians; 6 of them were returned [11].

The aim of the survey was to explore the possible bar-
riers that affect adaptation to clinical practice guidelines.

The first part of the questionnaire consists of physician
demographic data, such as age, gender, current position
and years of experience. Next, 15 questions followed, ad-
dressing the most common barriers and facilitators in the
implementation of clinical practice guidelines using a
Likert scale design.

Higher scores denote greater agreement with a given
statement.

Finally, open-ended questions were asked to explore
other barriers and facilitators not addressed in the origin-
nal questionnaire.

2.4. Data Analysis

Collected data was coded using the Statistical Package
for Social Sciences (SPSS Inc., Chicago, IL) version 17
software. Descriptive statistical analysis was carried out;
the results are presented as frequencies and percentages.

3. Results
3.1. Participant and Treatment Characteristics

The sample consisted of one hundred fifty five cancer
patients. The mean age was 49.5 years (+15.6). There
was equal representation of both males and females in
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the sample. The majority of patients received chemo-
therapy that is classified to have moderate emetogenicity.

Breast and colorectal cancer were the two most com-
mon diagnoses. The complete demographic characteris-
tics are shown in Table 1.

3.2. Pre-Chemotherapy Antiemetic

When we looked at antiemetic used before chemotherapy
administration, the data showed that the majority (95%)
of antiemetic prescriptions did not adhere to the guide-
lines. The trend of non-adherence involved the use of
twice the recommended dose of granisetron in 87.7% of
cases. A dose of 2 mg intravenously, was administered
instead of 1 mg intravenously. We also observed an
overuse of granisetron in 16% of cases where chemo-
therapy with low emetogenicity was administered. A
More common occurrence, (62.6%), was the overuse of
metoclopramide across chemotherapy with different
emetogenicity. Also there was a trend for the under use
of dexamethasone in cases where it was indicated (27%).
Finally corticosteroid duplication was seen in 7.7% of
cases, where dexamethasone was prescribed as an antie-
metic in patients already receiving prednisolone-con-
taining chemotherapy.

3.3. Post-Chemotherapy Antiemetic

When we looked at antiemetic used after chemotherapy
administration, the data showed that the majority (91%)
of antiemetic prescriptions were not adherent to guide-
lines. Overuse of granisetron was observed in 81.9% of
prescriptions, underuse of dexamethasone was observed
in 66.5%, and overuse of metoclpramide was observed in
34.2% of prescriptions.

3.4. The Assessment of Nausea and Vomiting

Ninety patients were included in the analysis of outcome;
the remaining patients were considered lost to follow-up

Table 1. Demographic characteristics of the sample.

Patients characteristics

Total patients (No) 155
Age, mean + SD 495+ 15.6
Gender, No. (%)

Male 76 (49.0%)
Female 79 (51.0%)

Chemotherapy emetogenicity, No. (%)

High 51 (32.9%)
Moderate 77 (49.7%)
Low 20 (12.9%)
Minimal 5 (3.2%)
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after two failed attempts to contact them on 4th day post-
chemotherapy.

The remaining data were assessed only for the adher-
ence to ASCO guidelines in terms of using the appropri-
ate antiemetic regimen for the prevention of acute and
delayed CINV.

The adherent and non-adherent groups were compared
in terms of achieving complete control, i.e. the absence
of vomiting episodes for a period of 24 hours (acute
phase) and four days post-chemotherapy (delayed phase).
See Figure 1.

In the acute phase, 89% of patients achieved complete
control in the adherent group, while 90.7% achieved the
same control in the non-adherent group.

In the delayed phase, 100% of patients achieved com-
plete control in the adherent group, while 89% of patients,
achieved the same control in the non-adherent group.

3.5. Clinical Practice Guideline Implementation

Lack of knowledge and motivation to read the current
guidelines and cooperation with other physicians in im-
plementing guidelines achieved the highest scores for
reasons non-adherence. Implementing a penalty system
for physicians who did not comply with the guidelines
and increasing accessibility were the most common re-
commended facilitators.

One of the practical barriers was that the guidelines
may have been implemented but could not be practiced
because some recommended drugs, such as aprepitant,
which is proven to be highly effective in the prevention
of nausea and vomiting, were not available in the hospi-
tal. Such drugs are necessary after highly emetogenic
chemotherapy involving such drugs as cisplatin.

4. Discussion

Our observational study was conducted to determine the
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appropriate strategy to prevent chemotherapy-induced
nausea and vomiting in the clinical practice setting and
yielded evidence of a lack of conformity with therapeutic
standards. Overtreatment with/overuse of antiemetic was
the predominant practice in our setting.

4.1. Adherence to Pre-Chemotherapy
Antiemetics

4.1.1. High-Dose Granisetron

For the management of acute emesis, granisetron was
prescribed in twice the recommended dose. A recent
RCT in 2009 aimed to assess the non-inferiority of 1 - 3
mg granisetron (GRN) injection for the treatment of
acute CINV. The study concluded that data failed to
show the non-inferiority of 1 mg to 3 mg of GRN ad-
ministered as a single dose. However, the rate of com-
plete protection from nausea and vomiting was similar in
the two groups. Given the recommended dosage in the
guidelines and the economic need for the reduction of
medical care expenses, the prophylactic administration of
GRN at 1 mg may be an appropriate alternative treatment
for acute CINV [12].

4.1.2. Overuse/Over-Prescription of Metoclopramide
Metocolpramide was prescribed in 62.6% of patients.
According to ASCO guidelines, metoclopramide is only
indicated if the patient is intolerant to any of the 5-HT;
antagonists, dexamethasone or aprepitant.

A prospective, randomised, open study was performed
to evaluate the antiemetic efficacy and tolerability of a
regimen based on a single oral dose of ondansetron 8 mg
in comparison with a metoclopramide-based regimen for
the prevention of acute chemotherapy-induced emesis.

Complete control of acute vomiting was obtained in
93% of patients receiving ondansetron, and in 65% of
those receiving metoclopramide (p = 0.00003). Complete

100

complete control %

90.7

I, —
88 +

86 -
84t
82

= non-compliant

compliant

delayed

Figure 1. Adherence to ASCO clinical practice. The complete control rates associated with compliant and noncompliant
prophylaxis were compared at 24 hr and 4 days after chemotherapy.
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control of acute nausea was obtained in 58% of patients
receiving ondansetron and in 36% of patients receiving
metoclopramide (p = 0.007).

The data suggest that ondansetron was highly effective
and superior to the metoclopramide-based regimen [13].

A double-blind crossover study sought to compare the
antiemetic efficacy and safety of ondansetron, and meto-
clopramide. In the first 24 hours, complete or major con-
trol (zero to two emetic episodes) of emesis was achieved
in 30 of 35 (86%) patients receiving ondansetron and in
14 of 33 (42%) patients receiving metoclopramide (p <
0.001). Ondansetron was also more effective in reducing
acute nausea [14].

4.1.3. Corticosteroid Duplication

Corticosteroid is widely used in the clinical practice of
malignant neoplasms due to its antitumor effect in lym-
phoproliferative disorders, such as lymphoma, acute
lymphoblastic leukaemia, and multiple myeloma. Stan-
dard regimens of these haematological disorders include
corticosteroid as a chemotherapeutic agent. In these cir-
cumstances, corticosteroidis especially effective as an
antiemetic agent, anti-inflammatory agent, and anti-al-
lergic drug. However, the use of steroid also has many
adverse effects. Careful use of corticosteroid should be
considered [15].

In 7.7% of patients, dexamethasone was prescribed as
an antiemetic in patients already receiving predniso-
lone-containing chemotherapy. This duplication may
have a negative impact on patient outcome and increase
the tendency of the development of classical corticoster-
oid side effects aside from associated economic factors.

4.1.4. Underuse of Dexamethasone

Dexamethasone was under-prescribed in 27% of patients.
This finding may be attributed to the physician’s percep-
tion of dexamethasone-associated side effects.

4.1.5. Overuse of Grainsetron

Granisetron was prescribed in LEC instead of dexa-
methasone. This prescription phenomenon occurred in
16% of cases.

Similar findings were observed by Fabi et al. [5] and
Molassiotis et al. [6], who reported overtreatment in LEC
and minimal emetogenic chemotherapy with drugs that
have collateral side effects that are certainly relevant
(stypsis, headache, gastrointestinal disturbances) in pa-
tients already being subjected to the administration of
toxic drugs, which also indicates unnecessarily high
costs.

4.2. Adherence to Post-Chemotherapy
Antiemetics

4.2.1. Overuse of Granisetron
In a randomised double-blind trial comparing the effect
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of granisetron with that of metoclopramide, both drugs
were combined with dexamethasone in the prophy-
laxis-delayed emesis.

This study concluded that the routine prescription of
5-HT; for delayed phase control is not advisable, as it
increases costs without any benefit for the majority of
patients. Delayed emesis in the rare patients with acute-
phase emesis remains an unsolved problem [16].

Another review aimed to investigate the clinical effi-
cacy and drug-acquisition costs associated with adminis-
tering 5-HT; antagonists beyond 24 hours, as monother-
apy or in addition to dexamethasone. The authors found
that neither clinical evidence nor considerations of cost
effectiveness justify using 5-HT; antagonists beyond 24
hours after chemotherapy for the prevention of delayed
emesis [17].

In our setting, grainsetron was prescribed in the vast
majority of all patients at discharge (81.9%), regardless
the emetogenicity of the chemotherapy.

4.2.2. Overuse of Metoclopramide

Although metoclopramide was associated with more side
effects than was dexamethasone, it was found that it was
prescribed for delayed emesis in 34.2% of the cases.

A double-blind, randomised, crossover study was
conducted to compare the efficacy and safety of high-
dose dexamethasone and high-dose metoclopramide in
the treatment of chemotherapy-induced nausea and vom-
iting.

Dexamethasone was found to have less of an adverse
effect than metoclopramide on the patient’s appetite and
activity (p < 0.025 and p < 0.01, respectively). Twenty-
one patients (53%) developed mild to severe somnolence
with metoclopramide compared to only seven patients
(18%) who experienced this adverse effect with dexa-
methasone (p < 0.01). Six patients (15%) developed ex-
trapyramidal manifestations with metoclopramide, but
none developed it with dexamethasone.

We conclude that high-dose dexamethasone has greater
antiemetic activity and is safer than high-dose metoclo-
pramide [18].

4.2.3. Underuse of Dexamethasone

Dexamethasone was under-prescribed in (66.5%), which
may negatively affect patient outcome by not controlling
delayed nausea and vomiting.

The underuse of dexamethasone was demonstrated in
previous studies. An observational study carried out by
Mertens et al. [19] showed that the vast majority of com-
pliance issues involved delayed CINV prevention and the
absence of post-chemotherapy corticosteroid administra-
tion;only 25% of cases involved post-chemotherapy ster-
oids, and 52% were treated with post-chemotherapy
5HT; receptor antagonists.
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Molassiotis et al. [6] looked into the underuse of dex-
amethasone. They found that many clinicians are con-
cerned with the use of steroids as antiemetic and often
either avoid prescribing steroids, prescribe them for a
shorter duration than the recommended one or prescribe
lower-than-recommended doses, despite the lack of any
evidence of harmful effects from the use of dexa-
methasone given for 3 - 4 days per chemotherapy cycle.

A study sought to determine the role of dexametha-
sone in the reduction of cisplatin and etoposide-induced
nausea and vomiting in lung cancer patients during and
after two chemotherapy cycles. Patients were divided in
two groups. Group A consisted of 30 patients who re-
ceived cisplatin and etoposide with standard antiemetic
drugs: ondansetron and metoclopramide. Group B con-
sisted of 30 patients who received the same chemother-
apy regimen with the previous antiemetic therapy plus
dexamethasone 8 mg intravenously per day during the 3
days of chemotherapy. During and after the 3-day ther-
apy, patients filled in a questionnaire related to the ad-
verse effects of chemotherapy, including nausea and
vomiting. There was a significant decrease in the fre-
quency of nausea, as well as acute and delayed vomiting
in the group who received antiemetic treatment with on-
dansetron and metoclopramide plus dexamethasone [18].

The study by Molassiotis et al. [6] is comparable to
our study in terms of the number of patients included, the
assessment tool and the standard reference guidelines.

The results are shown in Table 2. Despite non-adher-
ence to antiemetic guidelines, the outcome was improved
in our setting. This might suggest that the ASCO rec-
ommendations do not suit our population, and the over-
use of antiemetics is necessary to prevent completely
CINV.

Because the majority of prescriptions tended toward
the overuse of antiemetics, the cost of antiemetic drugs/
patient was calculated. The non-adhered antiemetic

Table 2. Comparison between the current study findings to
A. Molassiotis, et al.[6].

Characteristic A. Molassiotis, Current
et al. study
Number of patients 102 90
Conformity to guideline in HEC 41.20% 17.80%
Conformity to guideline in MEC 74.50% 8.60%
Conformity to guideline in LEC 42.90% 6.60%
Conforml_ty to guideline in minimal 66.70% 100%
emetogenic chemotherapy
Vomiting acute 15.70% 9.50%
Delayed 14.70% 8.40%
Nausea acute 37.30% 37.90%
Delayed 47.10% 26.30%
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regimen cost three-times the cost of the Adherence to the
antiemetic regimen.

4.3. Causes for Non-Adherence

In a recent paper published in 2009, the authors investi-
gate the obstacles to the implementation of antiemetic
guidelines and reveal that variations in format, goals,
physician education, and institutional education may all
affect guideline implementation.

Physicians believe that guidelines might improve the
quality of care [19-21]. However; the guidelines for im-
plementation may be too rigid. Adherence is more diffi-
cult if treatment has not been clearly shown to be highly
effective or if the problem addressed is not seen as a
critical patient issue.

Finally, individual physicians may not be familiar with
specific guidelines [21]. Auditing and feedback, which is
obtained using a standard chemotherapy order form, al-
lows physicians to request a standard antiemetic and al-
low pharmacy services to check chemotherapy orders
before dispensing and administration. These modalities
seem to be practical for improving the level of adherence
to clinical practice guidelines.

This study has certain limitations: the small sample
size and unequal distribution of groups made it difficult
to assess the correlation between adherence and outcome.

5. Conclusions

This study shows that there is a lack of conformity to
antiemetic guidelines. The main observation is that there
is a trend overtreatment and incurred more economic
expenditure. This translated into good patient outcome,
but it was not investigated if the same outcome would
have been achieved with regular treatment. On the other
hand, it might be that the ASCO recommendation does
not suit our population, and the overuse of antiemetics is
necessary to appropriately prevent CINV.

Future studies should determine the effect of over-
treatment in terms of antiemetic-related adverse drug
reaction and side effects, and the total cost of care.

In general, vomiting was well-managed, but nausea
remains under-controlled. This situation requires addi-
tional medical attention and further investigation.

Lack of knowledge and motivation are considered to
be most common barriers to CPG implementation in our
setting. Auditing and feedback may be the easiest tools to
use to encourage adherence to the guidelines [22].
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