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INTRODUCTION

ABSTRACT

Background: Chemotherapy induced nausea and vomiting (CINV) is one of the most
disturbing side-effects in children receiving highly emetogenic chemotherapy. We
aimed to assess whether the addition of an antiemetic cocktail containing midazolam
and diphenhydramine to granisetron plus dexamethasone combination could ameliorate
CINV in this study. Patients and Methods: A total of 23 children aged between 1 and
16 years to receive cisplatin containing chemotherapy in our clinic were included in this
study from April 2007 to April 2008. 76 cycles in 23 patients were randomly assigned
to receive either antiemetic regimen 1 or antiemetic regimen 2. Antiemetic regimen
1 containing granisetron O, 04 mg/kg plus dexamethasone O, 2 mg/kg were given in
45 chemotherapy cycles. In 31 cycles, an antiemetic cocktail containing midazolam
0, 04 mg/kg, diphenhyramine 2, 5 mg/kg in addition to granisetron plus dexamethasone
was given. Number of vomiting, severity of nausea, the use of rescue therapy and
adverse events were assessed between day 1 and day 5. Results: Complete response
for the acute phase was observed 38/45 (84, 4%) cycles in regimen 1 as compared with
28/31 (90, 3%) in regimen 2, antiemetic cocktail regimen (P > 0.05). Complete response
for delayed emesis after 24 h of the beginning of chemotherapy was observed in 29/45
(64, 4 %) in regimen 1 and 16/31 (51, 6%) in regimen 2. Antiemetic cocktail was not
superior to the granisetron plus dexamethasone combination in controlling emesis in
acute and delayed phase. Furthermore, patients receiving antiemetic regimen 2 were
noted significantly more side effects. Conclusion: Our data showed that antiemetic
cocktail containing midazolam and diphenhydramine was not better in controlling acute
and delayed emesis. A slightly more toxicity with additional drugs was also observed.
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Despite this treatment, more than 40% of patients still
vomit in response to highly emetogenic chemotherapy.*
New antiemetic agents such as neurokinin 1 receptor

Chemotherapy induced nausea and vomiting (CINV) are
major adverse effects of chemotherapy in children with
cancer. CINV can lead to serious medical problems such as
dehydration and electrolyte imbalances, increased duration
of hospital stay and impaired quality-of-life for children
and their parents.l'"” Current standard recommendation in
children with cancer is the use of a 5-hydroxytryptamine 3
receptor antagonist plus a corticosteroid to prevent emesis.
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inhibitor, aprepitant, have been reported to improve
control of emesis in adults. But, it is not yet established
for pediatric use.>!

To improve our prophylactic approach, we have conducted
a study to compare the antiemetic activity of granisetron
plus dexamethasone with those of an antiemetic cocktail
containing midazolam and diphenhydramine in children
receiving highly emetogenic chemotherapy.

PATIENTS AND METHODS

From April 2007 to April 2008, all consecutive pediatric
patients to receive cisplatin containing regimen were
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included in our study. Criteria for exclusion were the
presence of nausea and vomiting or the use of anti-emetics
in the 24 h before chemotherapy, those with brain tumors
and other causes of vomiting such as gastrointestinal
obstruction, infection. The institutional review board of
our hospital approved this study. All parents gave written
informed consent.

A total of 23 patients were randomly assigned to receive
either antiemetic regimen 1 or antiemetic regimen 2
at alternating cycles until the end of the study period.
In this way, the patients acted as their own controls.
Each patient received both antiemetic regimens in
different cycles. The primary cancer diagnosis was
neuroblastoma (6 patients), germ cell tumor (5 patients)
rhabdomyosarcoma (4 patients), ewing sarcoma (3
patients), hepatoblastoma (3 patients) and adrenocortical
carcinoma (2 patients). Seventy-six cycles containing
cisplatin have been evaluated. Antiemetic regimen 1
containing granisetron 0, 04 mg/kg plus dexamethasone
0, 2 mg/kg were given in 45 chemotherapy cycles. In 31
cycles, an antiemetic cocktail containing midazolam 0,
04 mg/kg, diphenhydramine 2, 5 mg/kg in addition to
granisetron plus dexamethasone were given. Antiemetic
combination were diluted in 100 ml of 5% dextrose and
given as 1 h infusion before chemotherapy. A diary form
was completed on each day of chemotherapy cycle in
every patient by parents and nurses. Number of vomiting,
severity of nausea, the use of rescue therapy and adverse
events were assessed between day 1 and day 5. Complete
response was defined as no nausea and vomiting, partial
response as one or two vomiting, but no rescue therapy,
no response as more than three emetic episodes or rescue
therapy.

Statistical analysis

The data analysis was performed using SPSS 15.0 software
products, (SPSS inc. 233 South Wacker Drive, 11th Floor,
Chicago, IL) for windows program. Descriptive statistics
were shown as % of the number of observations. Analyses
of nausea and vomiting were done separately for day 1 and
days 2-5 (delayed emesis). The j* test and Fischet’s exact
test were used to compare the difference in efficacy of the
two antiemetic treatments. P < 0.05 was considered to be
statistically significant.

RESULTS

Demographic and clinical characteristics of the patients are
outlined in Table 1. All chemotherapy regimens containing
cisplatin were classified as highly emetogenic. Response
rates were evaluated in the first 24 h (acute phase) and in
between the day 2 day 5 (delayed phase). All 23 patients

Table 1: Patient characteristics

Number of patients 23
Sex
Male/female 13/10
Age 1-16
Median 7
Primary cancer diagnosis
Neuroblastoma 6
Germ cell tumor 5
Rhabdomyosarcoma 4
Ewing sarcoma 3
Hepatoblastoma 3
Adrenocortical carcinoma 2
Antiemetic regimen (cycle)
I(granisetron+dexamethasone) 45
Il (antiemetic cocktail) 31

received regimen 1 twice, whereas 9 patients received
regimen 2 twice.”

Complete response was observed 38/45 (84, 4%) cycles
in regimen 1 as compared to 28/31 (90, 3%) in regimen 2,
antiemetic cocktail regimen (95% confidence interval 0, 78-1,
96, P = 0.37). Antiemetic cocktail regimen was slightly supetior
to regimen 1 in the percentage of patients with a major control
of emesis in the acute phase. However, there was no statistically
significant difference between the groups. Partial response rates
wete 7/45 (15,5%) in regimen1 and 3/31 (9, 6%) in antiemetic
cocktail regimen. There were no patients treated with rescue
antiemetic therapy in the first 24 h after chemotherapy.

Complete response for delayed emesis after 24 h of the
beginning of chemotherapy was observed in 29/45 (64,
4 %) in regimen 1 and 16/31 (51, 6%) in regimen 2. Partial
response rates were 14/45 (31, 1%) and 13/31 (41, 9%) in
regimenl and 2, respectively [Table 2]. The rates of treatment
failure were 2/45 (4, 4%) and 2/31 (6, 45%) in regimen
1 and regimen 2. Antiemetic cocktail was not superior
to the granisetron plus dexamethasone combination in
controlling emesis in delayed phase. In terms of side effects,
no severe or unexpected adverse events were observed in
patients receiving antiemetic regimen 1. Adverse events
were significantly more common among those receiving
antiemetic cocktail treatment [Table 3]. Hypotension was
observed during the antiemetic infusion in 2 patients. A
marked sedation developed in 4 patients.

DISCUSSION

The incidence of CINV is estimated at about 70% of
children receiving highly emetogenic chemotherapy.!'”!
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Table 2: Antiemetic efficacy of different regimens

Antiemetic Granisetron+dexamethasone Antiemetic Statistical
response N = 45 (% of patients) cocktail  significance
N =31 (% of
patients)
0-24h
Complete 38 (84.4) 28 (90.3) P>o0.05
Partial 7 (15.6) 3(9.7)
Failure o o
2-5 days
Complete 29 (64.4) 16 (51.6) P>o0.05
Partial 14 (31.2) 13 (41.9)
Failure 2 (4.4) 2 (6.45)

Table 3: Clinical adverse events

Adverse event Granisetron + dexamethasone Antiemetic cocktail

Headache 3 o
Constipation o 2
Sedation o 4
Hypotension o 2

CINV is a very disturbing issue for children with cancer.
They are more prone to vomiting than adults. These
symptoms may compromise their quality-of-life and
compliance with chemotherapy schedule. However, the
knowledge of the most effective antiemetic to prevent
CINV is not fully adequate in children, the combination
of a 5SHT-3 receptor antagonist with a corticosteroid is the
recommended standard therapy for chemotherapy induced
emesis in children with cancer.”? Antiemetic agents that
are recommended for use in adult patients with cancer are
notincluded in the present pediatric guidelines. Aprepitant
has been shown to provide superior protection against
CINV in adult patients.”) However, pediatric data about
its efficacy and side effects is limited, yet.’! There is no
data to recommend the selection of alternative antiemetic
drugs for pediatric cancer patients who do not respond
sufficiently to the standard antiemetic therapy.

Some reports suggest that sedating a patient may be of
value in cases of refractory emesis. Midazolam, short
acting benzodiazepine, has been demonstrated to improve
antiemetic effect for prolonged post-operative emesis.”!
Diphenhydramine, an antihistaminic, has a role in the
treatment of nausea. It is thought to be mediated by the
vestibular system. It has as well as sedative and antiemetic
effects.l!

Various types of antiemetic drugs can be combined with
the aim of increasing antiemetic efficacy.”'”’ The drugs
used in this cocktail were selected for their different
mechanisms of action against emesis. We also aimed to

provide a broad scope of antiemetic action. The primary
goal of our study was to determine whether the addition
of midazolam plus diphenhydramine to standard antiemetic
therapy was superior in control of chemotherapy induced
emesis. Granisetron plus dexamethasone combination
was compared in a randomized trial with an antiemetic
cocktail consisting of midazolam, diphenhydramine,
granisetron and dexamethasone in our study. To the best
of our knowledge, this is the first study in which antiemetic
cocktail addition to standard therapy has been evaluated.

Our study showed no significant benefit for the addition
of midazolam and diphenhydramine to antiemetic
regimen. We also observed more serious side-effects during
antiemetic cocktail infusion. We had to stop the infusion
in 2 patients because of hypotension. We also observed
excess sedation in 4 patients. Excess sedation may be
dangerous in children receiving chemotherapy if vomiting
occurs in some cases. Therefore, the addition of midazolam
and diphenhydramine may be considered in only selected
patients whose vomiting are due to psychological or
emotional factors. If anticipatory emesis is considered, this
antiemetic cocktail can be useful by reducing anxiety and
causing sedation. There were important limitations in our
study. The study group was too small to allow definitive
statistical conclusions. Our study showed no expressive
benefit and slightly more toxicity for the antiemetic cocktail.
However, further studies with larger number of patients
are necessary to prove this opinion.

In conclusion, since no statistically significant difference
in antiemetic efficacy could be detected, our data seem
to suggest that midazolam plus diphenhydramine may
not useful in addition to standard antiemetic drugs
in most patients. However, it should be taken into
consideration that our study has some major limitations
such as inadequate sample size, unequal randomization.
The efficacy of antiemetic cocktail in children should be
explored in further larger studies.
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