
Abstract. Prevention of chemotherapy-induced nausea and
vomiting (CINV) according to the clinical practice guidelines is
particularly important. In the present study, we investigated the
adherence to the guidelines for antiemetic medication and the
control of CINV in 61 patients with colorectal cancer receiving
the first course of chemotherapy of moderate emetic risk at our
outpatient cancer chemotherapy clinic. Furthermore, we
carried out intervention to improve evidence-based antiemetic
medication in another 64 patients. The rate of adherence to the
antiemetic guidelines was only 6.6%; non-adherence was due
mostly to the lack of dexamethasone treatment on days 2 and 3.
In the interventional group, antiemetic medication adherence
was markedly enhanced to 89%, which led to a significant
enhancement of complete protection from nausea and vomiting
during-delayed period (days 2-5 after chemotherapy) from 54%
to 74% (p<0.05), although the daily dose of dexamethasone
was 4 mg, lower than that recommended by the guidelines (8
mg). Finally, we evaluated the effect of dexamethasone at a
daily dose of 4 mg, since little is known about the efficacy of
such dose. Dexamethasone at this dose was found to be
effective at elevating the rate of complete protection from
nausea and vomiting during-delayed period (increase of 20%,
p<0.05). These findings suggest that medication intervention
to reduce the gap between guidelines and clinical practice
improves the emetic control in patients with colorectal cancer
receiving moderately-emetic chemotherapy. 

Chemotherapy-induced nausea and vomiting (CINV) is a
serious side-effect that reduces patient quality of life and
impairs patient adherence to medication (1, 2). However, the
recent development of several novel classes of antiemetic
agents, such as neurokinin NK1 receptor antagonists and
second-generation 5-hydroxytryptamine-3 (5-HT3) receptor
antagonist has greatly improved the control of CINV (3).
Several clinical practice guidelines for the use of antiemetic
agents to prevent CINV have been provided by American
Society of Clinical Oncology (ASCO) (4), Multinational
Association of Supportive Care in Cancer/European Society for
Medical Oncology (MASCC/ESMO) (5), and National
Comprehensive Cancer Network (NCCN) (6), in which
chemotherapy agents are classified into four categories; highly
emetic risk (HEC), moderately emetic risk (MEC), low emetic
risk and minimal emetic risk, and appropriate use of antiemetic
agents based on the emetic risk of chemotherapy are
recommended. However, the guidelines are not always followed
in clinical practice. Burmeister et al. showed by a retrospective
study of 299 patients receiving cancer chemotherapy that the
adherence to MASCC guidelines was 61%, while it was only
11% for prevention of acute and delayed CINV, respectively (7).
Gomez et al. also reported that for 4,566 patients with lung
cancer who received platinum-containing chemotherapy, the
prevalence of the use of aprepitant was less than 10% in contrast
to moderate-to-high prevalence (60-90%) of the use of 5-HT3
antagonists and dexamethasone (8). On the other hand, Chan et
al. demonstrated that the adherence to the antiemetic guideline
was 42% in 361 breast cancer patients receiving chemotherapy
containing anthracyclines, in which the complete protection
from delayed CINV was significantly higher in patients who
took appropriate antiemetic agents (27%) than in those who did
not (16%) (9). Aapro et al. also reported similar data in 991
patients receiving HEC or MEC: the adherence was 55%, 46%
and 29% for antiemesis during acute, delayed and overall
periods, respectively (10). Moreover, they showed that the
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complete response, defined as no emesis and no rescue
treatment, was significantly higher in the adherent than in the
non-adherent group (60% versus 51%, p=0.008). In addition,
Koch et al. in a study of 113 patients with colorectal cancer
receiving MEC or low-emetic risk chemotherapy, demonstrated
that the adherence to the MASCC/ESMO guideline was
extremely low (3%), the predominant cause of which was the
lack of dexamethasone prescription on days 2 and 3 (43%), or
throughout the overall chemotherapy period (45%). 

In the present study, the adherence to the national guideline
for the use of antiemetic agents was investigated in 61 patients
with colorectal cancer who received MEC (oxaliplatin- or
irinotecan-based chemotherapy) at our outpatient cancer
chemotherapy clinic. Subsequently, an intervention to improve
medication adherence was carried out in another group of 64
patients, and the clinical outcomes were evaluated.

Patients and Methods

Patients. Sixty-one outpatients with colorectal cancer who received
the first course of MEC during April 2009 and March 2010 were the
subjects of the present observational study, while another 64 patients
with colorectal cancer receiving similar chemotherapy for the first
time during April 2010 and March 2011 were the subjects of the
present interventional study. Chemotherapy included oxaliplatin/5-
fluorouracil/levofolinate combination regimen (modified FOLFOX6),
irinotecan therapy, and irinotecan/5-fluorouracil/levofolinate
combination regimen (FOLFIRI).

The present study was carried out in accordance with the
guidelines for the Care for Human study adopted by the Ethics
Committee of the Gifu Graduate School of Medicine, and notified
by the Japanese Government (approval no. 22-156 of the
Institutional Review Board).

Medication adherence. According to the clinical practice guideline
for antiemesis, the use of a combination of 5-HT3 antagonist and
dexamethasone is recommended before chemotherapy for the
prevention of acute CINV, and oral dexamethasone (daily dose of 
8 mg) on days 2 and 3 for the prevention of delayed CINV.
Antiemetic adherence during acute and delayed periods was
investigated from medical records.

Medical intervention. Intervention was made to enhance the
prevalence of the use of the antiemetic medication based on the
clinical practice guidelines. For this purpose, the dosage and
administration of antiemetic drugs used before and after (days 2-
4) chemotherapy based on the guidelines were verified and
described in a view format. The evidence-based antiemetic
medication was notified to the physicians by showing them the
view format. 

Evaluation of the control of CINV. The primary endpoint was
complete protection from nausea and vomiting during the delayed
period (2-5 days after chemotherapy). Complete protection during
the acute period (within 24 h), complete protection from nausea and
complete protection from vomiting during the acute and delayed
periods were also evaluated. First of all, the prevalence of antiemetic
medication and the rate of control of CINV were compared between
the observational and the interventional groups. Subsequently, the
effect of dexamethasone given on days 2 and 3 after chemotherapy
was examined by comparing the data with dexamethasone in an
interventional group against those without dexamethasone obtained
from an observational group.  

Statistical analyses. Data were analyzed using Statistics Program
for Social Science for Windows (SPSS II; ver. 11, SPSS Inc.,
Chicago, IL, USA). Parametric variables were analyzed using the t-
test, while nonparametric data were analyzed by the Mann-Whitney
U-test or chi-square-test. A p-value of less than 0.05 was considered
statistically significant.
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Table Ⅰ. Patients’ demographics.

Observational Interventional p-Value
(n=61) (n=64)

Age, mean (range) 61.5 (37-82) 66.9 (34-86) 0.010a

Gender (male/female) 45/16 43/21 0.440b

Body surface area (m2) 1.63±0.18 1.56±0.17 0.049c

Alanine aminotransferase (IU/l) 27.1±13.4 30.2±19.8 0.305c

Aspartate aminotransferase (IU/l) 24.4±15.4 24.2±24.3 0.972c

Serum creatinine (mg/dL) 0.7±0.2 0.7±0.2 0.270c

White blood cells (104/mm3) 6200±1833 5752±1787 0.169c

Hemoglobin (g/dl) 12.3±1.7 11.7±1.8 0.055c

Platelet (106/mm3) 24.2±9.2 21.8±8.2 0.119c

Chemotherapy regimen
L-OHP-based 35 37 0.591b

Irinotecan-based 26 27
Relative dose intensity (%) 85.4±16.6 99.4±5.1 <0.01c

Data represent the mean±SD. aMann-Whitney U-test; bChi-square test; ct-test.



Results

Patients’ demographics. The demographics of patients were
compared between the observational and interventional
groups. As shown in Table I. The mean age was significantly

higher in patients of the interventional group than in those
in the observational group (66.9 versus 61.5 years, p=0.01).
Body surface area was significantly smaller in patients of the
interventional group (1.56 versus 1.63 m2, p=0.049). The
relative dose intensity for chemotherapy was significantly
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Figure 1. Comparison of adherence to the national guidelines for prevention of chemotherapy-induced nausea and vomiting (A), complete protection
from nausea plus vomiting (B), nausea (C), and vomiting (D) in patients with colorectal cancer receiving moderately emetic chemotherapy (MEC)
at the outpatient cancer chemotherapy clinic between the observational and the interventional groups. Intervention was carried out to facilitate
antiemetic medication based on the clinical practice guidelines. *p<0.05, **p<0.01 by Chi-square test.



higher in the interventional group (99% versus 85%,
p<0.01), indicating that higher dose of oxaliplatin or
irinotecan was administered. Gender and laboratory data
were not different between the two groups.

Adherence to the antiemetic guideline and control of CINV.
In the observational group, the adherence to the antiemetic
guidelines in patients receiving the first course of MEC was
100% in the acute period, while that in the delayed period
was only 6.6% (Figure 1A). Non-adherence was due
exclusively to the lack of dexamethasone use on days 2 and
3. 

On the other hand, in an interventional group, the
treatment of dexamethasone on days 2 and 3 was carried out
in 57 of 64 patients (89%) (Figure 1A), although the daily
dose of dexamethasone (4 mg) was lower than the guideline-
recommended dose (8 mg). 

Control of CINV. Complete protection from both nausea and
vomiting during the delayed period (2-5 days) was 20%
higher (p<0.05) in an interventional group than in an
observational group, although the rate of complete protection
during the acute period was rather significantly (p<0.01)
lower by 15% in an interventional group (Figure 1B). In
addition, the rate of complete protection from nausea alone
during the delayed period was significantly (p<0.05) higher
by 19% in an interventional group than in an observational
group (Figure 1C), while the rate of complete protection
from vomiting alone was not significantly different between
the two groups (Figure 1D). 

Effect of delayed treatment with dexamethasone on complete
protection from nausea and vomiting. To determine the
antiemetic effect of dexamethasone given on days 2 and 3,
the data without treatment of dexamethasone in an
interventional group were compared to those with treatment
of dexamethasone in an observational group. Complete
protection during the delayed period was significantly
(p<0.05) higher by 18% in the dexamethasone treatment
group, while the rate of acute CINV being significantly
(p<0.01) lower by 13% (Figure 2A). Moreover, the rate of
complete control of nausea alone during the delayed period
was also significantly (p<0.05) higher by 18% in the
dexamethasone-treatment group. No significant difference in
the complete control of vomiting alone was observed
between the two groups.

Since the control of CINV during the acute period was
different between the two groups, the effect of
dexamethasone on delayed CINV was re-evaluated in
patients who showed no signs of acute CINV. As shown in
Figure 2B, complete protection from nausea and vomiting
was significantly (p<0.05) higher by 20% in the
dexamethasone-treatment group. This effect of

dexamethasone was predominantly due to the enhanced
control of nausea but not vomiting.

Comparison of other adverse events. As shown in Table II,
the incidence and grade of hematological toxicities and non-
hematological toxicity (constipation) were compared in the
two groups. Although the incidence of severe (grade 3 or
more) toxicities were limited and did not differ between the
two groups, the incidence of leukopenia of all grades was
significantly higher in the interventional group (42.2% versus
23.0%, p=0.024). There were no significant differences in the
incidence or grade of other toxicities between the two groups.

Discussion

A number of evidence-based therapeutic measures and
diagnostic techniques have been developed for a variety of
diseases in recent years since the theory of evidence-based
medicine was originally advocated by Gordon H. Guyatt in
1991 (12, 13). However, literature has highlighted that
evidence-based guidelines or medicine have not been fully-
utilized in actual clinical practice (the so-called evidence
practice gap) (14). McGlynn et al. investigated adherence to
the recommended measures for prevention, diagnosis, therapy
and follow-up for over 439 indicators of quality of care for
30 acute and chronic conditions by telephone interview and
verification of medical records in more than 6,712 adults
living in 12 metropolitan areas in the United States (15). They
reported that adherence to the recommended care was 54.9%,
and were little differences in the rates among preventive care,
screening, diagnosis, treatment, and follow-up care. An
evidence practice gap has also been reported for the control of
CINV. Although several clinical practice guidelines for the
use of antiemetic agents have been provided, the adherence
to the guidelines has been reported to be low in the clinical
setting from only 3% to 42% (7-11). 

The guidelines for antiemesis recommend the use of a
combination of 5-HT3 antagonist and dexamethasone before
chemotherapy and oral dexamethasone on days 2 and 3 for
prevention of CINV associated with MEC. In the present
study, the use of antiemetic drugs before chemotherapy did
closely adhere to the guidelines. However, oral dexamethasone
was used in only 6.6% of patients receiving MEC. Our data
were generally consistent with those of Koch et al. who
showed that the adherence to the MASCC/ESMO guideline
was 3% in patients with colorectal cancer receiving MEC, in
which dexamethasone was not prescribed in most cases (11). 

To promote use of evidence-based antiemetic medication,
intervention was carried out. Patients were also instructed in
the need for prevention of CINV and appropriate use of
antiemetic drugs. As a consequence, dexamethasone was used
on days 2 and 3 in 89% of patients in the intervention group,
although the daily dose was lower than that recommended.
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Such dosage selection was determined because of the
increased risk of a variety of side-effects of dexamethasone,
since patients with colorectal cancer receiving MEC are
usually treated with chemotherapy every 2-3 weeks for a long
period. Nevertheless, complete protection from nausea and
vomiting during the delayed period was enhanced from 54%
to 74% (p<0.05) by intervention with dexamethasone. The

enhancement of complete protection was mostly due to the
improvement of nausea not vomiting. 

On the other hand, there were significant differences in
several patient characteristics in the two groups. The relative
dose intensity was higher (p<0.01) in the interventional
group, indicating that a higher amount of anticancer drug
was administered. Such a difference in the relative dose
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Figure 2. Effect of delayed treatment with dexamethasone on days 2 and 3 on complete protection from nausea plus vomiting, nausea and vomiting
during the acute (within 24 h) and delayed (days 2-5) periods in all patients with colorectal cancer (A), and in those who showed no signs of
chemotherapy-induced nausea and vomiting during the acute period (B). Data without delayed dexamethasone treatment were obtained from the
observational study and those with delayed dexamethasone treatment were from the interventional study. Patients were all pre-treated with a combination
of intravenous 5-HT3 receptor antagonist and intravenous dexamethasone (16-20 mg) before chemotherapy. *p<0.05, **p<0.01 by the Chi-square test. 



intensity may contribute to the higher frequency of
leukopenia (all grades) in this group (42% versus 23%,
p<0.05). Moreover, in the present study, the control of acute
CINV in the interventional group was inferior to that of the
observational group. This may also be explained by the
higher relative dose intensity of the interventional group.
Even under such a condition, the control of CINV during the
delayed period was significantly enhanced in the
interventional group, thereby suggesting that the effect of the
present intervention was underestimated. 

On the other hand, patients subjected to antiemetic
medication intervention were significantly (p=0.01) older
than those without intervention (66.9 versus 61.5 year-old).
Younger age is reported to be a risk factor for CINV,
although the cut-off for age differed among several reports:
<40 years by Fraunholz et al. (16), <55 years by Sekine and
Segawa (17), and <65 years by Hesketh et al. (18) and
Hilarius et al. (19). Therefore, we cannot exclude the
possibility that the emetic risk is lower due to age in patients
of the interventional group than in those of the observational
group. However, it is unlikely that age affected the incidence
of CINV since the control of acute CINV was rather lower
after intervention despite of older age and similar antiemetic
medication before chemotherapy.

Finally, we evaluated the effect of oral dexamethasone
used at a daily dose of 4 mg on days 2 and 3 in patients
receiving MEC, since little is known about the effect of
dexamethasone at this dose for prevention of delayed CINV. 

Since the control of acute CINV was significantly lower
in patients with dexamethasone treatment than in those
without it, complete protection was compared in those who
showed no signs of CINV during the acute period. Under
such a condition, complete protection from nausea and
vomiting during the delayed period was significantly
(p<0.05) higher by 20% in the interventional group. This
effect of dexamethasone was predominantly due to the
improvement of nausea. The rates of no delayed nausea and
no delayed vomiting were 57% and 91%, respectively, in
patients without dexamethasone treatment. Our data for
patients without dexamethasone were generally consistent
with those reported by Hesketh et al. who showed that the
rate of protection from delayed nausea and vomiting was
46% and 90%, respectively, in patients with colorectal
cancer who received oxaliplatin-based chemotherapy but
had no delayed antiemetic treatment (20). Roscoe et al.
demonstrated by a randomized control trial in 1,021 patients
receiving HEC or MEC for the first time that the addition
of dexamethasone at a daily dose of 8 mg on days 2 and 3 to
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Table Ⅱ. Comparison of other side-effects associated with chemotherapy in the observational and interventional groups.

Observational Interventional p-Value
(N=61) (N=64)

Adverse effect N Incidence (%) N Incidence (%)

Constipation
G0 53 86.9 52 81.3
G1 5 8.2 7 10.9
G2 3 4.9 5 7.8
All grades 8 13.1 12 18.8 0.468

Leukopenia
G0 47 77.0 37 57.8
G1 6 9.8 5 7.8
G2 7 11.5 18 28.1
G≥3 1 1.6 4 6.3 0.366
All grades 14 23.0 27 42.2 0.024

Anemia
G0 24 39.3 22 34.4
G1 30 49.2 29 45.3
G2 6 9.8 11 17.2
G≥3 1 1.6 2 3.1 0.973
All grades 37 60.7 42 65.6 0.100

Thrombocytopenia
G0 50 82.0 44 68.8
G1 11 18.0 19 29.7
G2 0 0.0 1 1.6
G≥3 0 0.0 0 0.0
All grades 11 18.0 20 31.3 0.583

Data were statistically compared by the chi-square test.



the standard acute antiemetic treatment (palonosetron-plus-
dexamethasone before chemotherapy) increased delayed
nausea by approximately 20%, but not vomiting (21).
Therefore, our data on the effect of dexamethasone at 
4 mg/day on delayed CINV were very similar to those
reported by Roscoe et al. Rolia et al. systematically
reviewed randomized control trials and showed that
dexamethasone at 8 mg/day on days 2-5 reduces the
likelihood of the onset of delayed emesis (22). In contrast,
Vardy et al. reported that delayed treatment with
dexamethasone (8 mg/day) was not effective for prevention
of CINV in 94 patients with breast cancer receiving
anthracyclines and cyclophosphamide (delayed nausea:
81.6-83.8% for non-treatment group and 76.7-88.7% for the
dexamethasone-treated group; delayed vomiting: 46.0-
55.1% for the non-treatment group and 42.9-46.5% for the
dexamethasone-treated group) (23). 

Therefore, larger randomized control trials in patients
receiving MEC are required in order to clarify the effects of
different doses of dexamethasone on the control of delayed
CINV.

In conclusion, adherence to the guidelines for antiemetic
medication was investigated in patients with colorectal
cancer receiving MEC and the adherence was found to be
only 6.6%, mostly due to a lack of dexamethasone for
prevention of delayed CINV. Subsequent intervention to
improve evidence-based antiemetic medication increased
adherence to 89% and resulted in better complete protection
from delayed nausea and vomiting. Moreover, the addition
of dexamethasone at a daily dose of 4 mg on days 2 and 3
increased the rate of complete protection from delayed
nausea and vomiting by 20%.
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