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ABSTRACT

Antiemetics play a key role in hematopoietic cell transplantation (HCT). High-dose chemo-
therapy and total body irradiation (TBI) have a high emetogenic potential, and vomiting and
nausea during conditioning regimen and thereafter impair oral intake, which can lead to
weight loss, hyperglycemia due to parenteral nutrition, infectious disease, and increased
transplant-related mortality. We searched for randomized trials on antiemetics in HCT. Triplet
prophylaxis with a 5-HT antagonist, an NK-1 antagonist, and dexamethasone is a common
practice in hematopoietic cell transplantation. Prophylaxis is usually given during the condi-
tioning regimen and sometimes up to a few days later. NK-1 antagonist usage is supported
by randomized trials. Olanzapine reduces nauseas, based on a randomized trial. Although
recommended by the ASCO guideline, the use of dexamethasone should be considered con-
troversial given the higher incidence of adverse events with this medication in a randomized
study and given a possible higher risk of infections, and therefore dexamethasone should be
used with caution as an antiemetic in hematopoietic cell transplantation. Metoclopramide,
diphenhydramine, and lorazepam are other drugs that also have antiemetic activity, have

been used in HCT, and can be used in selected cases.

INTRODUCTION

Antiemetics play a key role in hematopoietic cell
transplantation (HCT). High-dose chemotherapy
and total body irradiation (TBI) have a high emeto-
genic potential' antiemetics, and antiemetic regi-
mens and to provide recommendations on the use
of dexamethasone as a prophylactic antiemetic in
patients receiving checkpoint inhibitors (CPls, and
vomiting and nausea during conditioning regimen
and thereafter impair oral intake, which can lead to
weight loss, hyperglycemia due to parenteral nutri-
tion, infectious disease, and increased transplant-re-
lated mortality’.

With the novel antiemetics, namely serotoninergic
(5-HT) antagonists and neurokinin-1 (NK-1) antag-
onists, acute chemotherapy-induced nausea and
vomiting (CINV) can be adequately controlled while
control of delayed CINV is somewhat poorer:. The

objective of this study is to review the randomized
studies of antiemetics in HCT.

METHODS

We searched PubMed for (antiemetic*[Title] OR
nausea[Title] OR vomit*[Title]) AND (transplant*[Ti-
tle] OR (high[Title] NEXT dose[Title])) AND (ran-
domized[Title/Abstract] OR randomised[Title/Ab-
stract]) from 2000 and for (metoclopramide[Title]
OR diphenhydramine[Title] OR promethazine[Title])
transplant*[Title] without any time limit.

RESULTS

The search yielded 19 studies. We found a total of
11 randomized trials, which are outlined below.
Another study was added because of its historical
importance.
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Serotoninergic Receptor Antagonists

Okamoto et al* have compared granisetron with pro-
phylaxis based on metoclopramide and found that
granisetron was superior to metoclopramide in pre-
venting CINV in HCT (p < 0.001). The use of 5-HT antag-
onists is now standard in HCT. Constipation and head-
aches are the main adverse effects of 5-HT antagonists.

Different serotoninergic antagonists

Fox-Geiman et al° compared three regimens: oral
granisetron 1 mg twice daily, oral ondansetron 24
mg/day, and intravenous bolus ondansetron 32
mg/day until 1 day after the completion of the che-
motherapy, all with dexamethasone 10 mg/day. All
three regimens demonstrated similar efficacy.

Bubalo et al° compared granisetron (2-3 mg/day) or
ondansetron (up to 32 mg/day), with dolasetron (1.8
mg/kg, capped at 100 mg, which could be increased
to 200 mg/day for refractory patients), combined
with dexamethasone, with or without lorazepam
and prochlorperazine, during chemotherapy or TBI.
Dolasetron-treated patients had fewer days free
from emetic episodes (p < 0.005). Major or complete
responses were also lower with dolasetron.

Slaby et al’granisetron, tropisetron and ondanse-
tron, during conditioning for autologous stem cell
transplantation (ASCT compared ondansetron 8 mg
twice daily, granisetron 3 mg/day, and tropisetron 5
mg/day for 7 days. Dexamethasone was given only
in case of failure. Emesis control with ondansetron 8
mg twice daily was significantly poorer than the oth-
er two regimens.

Neurokinin-1 receptor antagonists

Bubalo et al® et al tested the addition of aprepitant
125 mg followed by 80 mg daily until D+4 to ondan-
setron 8 mg (twice daily, and 4 times daily in patients
receiving busulfan 4 times daily) and dexametha-
sone (before TBI or cyclophosphamide). Condition-
ing regimens were BuCy or CyTBI. Complete and ma-
jor responses were higher in the aprepitant group
(85% vs 45%, p = 0.02).

Svanberg & Gunnar’® also tested the addition of
aprepitant until 7 days after the end of the chemo-
therapy. The standard prophylaxis included tro-
pisetron 5 mg/day and betamethasone (6 mg/day).
There was a significantly lower number of vomiting
episodes in the aprepitant group (p = 0.001).

Schmitt et al'®, in patients with multiple myeloma,
added aprepitant 125 mg on day 1 and 80 mg/day

= JBMTCT. 2023;,V4N2

JOURNAL OF BONE MARROW TRANSPLANTATION AND CELLULAR THERAPY JBMTCT

on days 2 to 4 to granisetron 2 mg D1-4 and dexa-
methasone4 mgonD1and 2 mgon D2-3. Melphalan
100 mg/m2 was given on days 1 and 2. Complete re-
sponse was achieved more frequently in the group
that received aprepitant (58% vs 41%, p = 0.004).

Stiff et al''added aprepitant 125 mg on day 1 and 80
mg/day for 4 days to ondansetron 8 mg three times
daily and dexamethasone 7.5-10 mg/day until the
following day of chemotherapy completion. Com-
plete response rates were higher in the aprepitant
arm (82% vs 66%, p < 0.001).

In summary, these studies demonstrate that the ad-
dition of aprepitant is effective and safe in prevent-
ing nausea and vomiting in the context of high-dose
therapy and hematopoietic cell transplantation and
should be offered to all patients.

Dexamethasone

Matsuoka et al'’ tested the addition of dexameth-
asone to granisetron in patients receiving high-
dose chemotherapy with or without total body
irradiation (TBI). Patients received 40 mcg/kg with
or without 4 mg dexamethasone 30 minutes be-
fore each dose of chemo or radiotherapy and re-
peated 12 hours after the first dose. Granisetron
and dexamethasone were given no more than
twice daily. Although complete emesis control
was higher with dexamethasone (100% vs 63%,
p = 0.02), adverse reactions were more frequent
in the dexamethasone group (68% vs 5%), even
though the authors have not specified the rates of
infectious complications. The use of corticoids has
been associated with higher rates of invasive fun-
gal infections'® and, in patients with acute myeloid
leukemia (AML), with higher infectious death rate
even with a low median number of days of cor-
ticosteroid administration'. In the haploidentical
setting, the use of corticosteroid as premedication
before graft infusion has been linked to higher
CMV reactivation'.

Olanzapine

Clemmons et al'® tested the addition of olanzapine
10 mg/day to an antiemetic scheme that included
ondansetron 8-16 mg/day, dexamethasone 8-20
mg/day, and fosaprepitant 150 mg/day, given un-
til 3 days after the chemo/radiotherapy. Complete
protection (no emesis, rescue antiemetic, or sig-
nificant nausea) was seen in 55% of the patients
who received olanzapine, against 26% (p = 0.003)
in the control group. The main side effect of olan-
zapine is sedation.
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Dopaminergic receptor antagonists

Gilbert et al'’cyclophosphamide, and carmustine with
autologous bone marrow support were randomized
to receive one of four double-blinded antiemetic reg-
imens: 4-day continuous infusion prochlorperazine
(6 mg/m2 intravenous [i.v.] loading dose followed by
1.5 mg/m2/hour compared metoclopramide 20 mg/
m2.hour with prochlorperazine 1.5 mg/m2.hour, both
in combination with diphenhydramine 25 mg 4 times
daily and lorazepam 1 mg/m2 every 4 hours, with ei-
ther dronabinol 5 mg/m2 or placebo. Both metoclo-
pramide and prochlorperazine in combination with
lorazepam and diphenhydramine offered similar
control of nausea and vomiting, although dose reduc-
tions due to toxicity were frequent. The addition of
dronabinol did not improve the results.

CONCLUSION

Triplet prophylaxis with a 5-HT antagonist, an NK-1
antagonist, and dexamethasone is a common prac-
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