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Abstract

Antiemetic therapy is an essential component of supportive care following hematopoietic stem cell transplan-
tation (HSCT). Chemotherapy and irradiation used in conditioning regimens frequently induce severe nausea
and vomiting, which can significantly impair patients’ quality of life. Although recent guidelines recommend a
triple combination of a 5-hydroxytryptamine-3 (5-HTs) receptor antagonist, dexamethasone, and an neurokinin
1 (NK1) receptor antagonist, antiemetic practices vary widely across countries and regions. This study aimed to
investigate current antiemetic policies among the Asia-Pacific Blood and Marrow Transplantation (APBMT) cen-
ters.

A web-based questionnaire survey using SurveyMonkey was distributed via email from the APBMT office be-
tween December 7, 2021, and January 21, 2022. The survey addressed antiemetic strategies used in HSCT condi-
tioning regimens. Responses were received from 28 centers across 14 countries.
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Among the participating centers, 93% reported that physicians were primarily responsible for antiemetic
decision-making, with limited involvement from pharmacists or multidisciplinary teams. The most commonly
used conditioning regimens for allogeneic HSCT were busulfan and cyclophosphamide (Bu-CY) (72%) and fluda-
rabine and busulfan (Flu-Bu) (62%), whereas high-dose melphalan (83%) and carmustine (BCNU), etoposide, cy-
tarabine arabinoside, and melphalan (BEAM) (69%) were predominant for autologous HSCT. Despite guidelines
recommending olanzapine as an additional antiemetic in highly emetogenic chemotherapy, its routine imple-
mentation remains limited, even in high-risk settings. Notably, dexamethasone is frequently avoided in alloge-
neic HSCT, likely due to concerns about its immunosuppressive effects. The incidence of vomiting varied, with
36% of centers reporting rates of 10% or higher, even among those with institutional antiemetic policies.

In conclusion, this survey highlighted substantial variation in antiemetic strategies across the APBMT centers.
The limited use of olanzapine reflects ongoing concerns regarding its side effects, while the frequent avoidance
of dexamethasone in allogeneic HSCT represents a deviation from current guideline recommendations. Given
the complexity of HSCT and the varying side effect profiles of antiemetic agents, a multidisciplinary approach to
treatment planning, including that of pharmacists and dietitians, could optimize supportive care. Future pro-
spective studies are warranted to evaluate the safety, efficacy, and feasibility of olanzapine- and steroid-sparing

antiemetic strategies to improve patient outcomes.
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Introduction

From a nutritional management perspective, the ap-
propriate use of antiemetic agents is essential to ensure
sufficient oral intake and maintain the nutritional status
of patients during treatment'. In addition, adequate anti-
emetic control plays a key role in preserving enteral
feeding tubes throughout the transplant period. Without
sufficient control of nausea and vomiting, episodes of
emesis may result in the dislodgement of nasogastric
feeding tubes. In the context of allogeneic hematopoie-
tic stem cell transplantation (HSCT), structured nutri-
tional support has been recognized as a key factor in
improving clinical outcomes’. This is particularly im-
portant in HSCT, where intensive chemotherapy and ir-
radiation are used in conditioning regimens, which fre-
quently lead to severe nausea and vomiting. These
symptoms not only reduce patients’ quality of life but
also impair oral nutritional intake. Therefore, effective
management of chemotherapy-induced nausea and vom-
iting (CINV) is crucial for supporting both nutritional
status and overall treatment outcomes.

Recent guidelines have emphasized the importance of
combination antiemetic therapy for the management of
CINV. A triple regimen consisting of a 5-
hydroxytryptamine-3 (5-HT) receptor antagonist, dex-
amethasone, and an neurokinin 1 (NK1) receptor an-

tagonist is currently recommended for patients undergo-
ing HSCT*’. Olanzapine, an antipsychotic with potent
antiemetic properties, is considered an optional, but
beneficial addition, particularly for managing both acute
and delayed phases of CINV". Despite these recommen-
dations, antiemetic practices vary widely across the
globe, highlighting the limited guidance available for
individualized prophylaxis in HSCT settings’. A recent
comprehensive literature review by Jordan et al. found
that NKI1 receptor antagonists were underutilized in
many studies, despite their demonstrated benefit in im-
proving antiemetic efficacy in the HSCT’. Contributing
factors to these variations include differences in local
medical practices, drug availability, economic con-
straints, and varying interpretations of existing guide-
lines. Understanding such variability is critical for iden-
tifying gaps in current practice and guiding improve-
ments in care. The Asia-Pacific Blood and Marrow
Transplantation Group (APBMT) encompasses a diverse
range of countries and regions, each with distinct
healthcare systems and resources, where the number of
HSCT has been steadily rising annually®. To clarify the
current policy of antiemetic use in the participating
countries and regions of the APBMT, we conducted an
international questionnaire survey focused on antiemetic
use in HSCT.
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Materials and Methods

A web-based questionnaire survey was conducted us-
ing SurveyMonkey and distributed via email sent from
the APBMT office between December 7, 2021, and
January 21, 2022. The draft questionnaire was devel-
oped by the Nutrition Working Group of the APBMT
and underwent multiple rounds of discussion before be-
ing finalized at the APBMT annual congress held in
Thailand in 2021. The complete survey questionnaire is
provided in the Supplementary Appendix. Histamine
H1 receptor antagonist (H1 blocker) was included as an
antiemetic option for total body irradiation (TBI) regi-
mens, reflecting their historical use in some centers, al-
though they are not mentioned in current antiemetic
guidelines. The survey assessed institutional antiemetic
policies and their implementation; however, adherence
to these policies was not directly measured. As the sur-
vey focused solely on institutional antiemetic policies
and did not involve human participants, ethical review
was not required. Instead, approval was obtained from
the APBMT executive board.

Results

Responses were collected from 28 centers across 14
countries. Demographic details of the respondents in-
cluded representatives from Japan (n=7), China (n=3),
Australia, India, Iran, Pakistan, Singapore, and Thailand
(n=2 each). Single responses were obtained from Indo-
nesia, Korea, Malaysia, Mongolia, Myanmar, and Nepal
(n=1 each). Because some centers did not provide com-
plete answers to all survey items due to differences in
available medications and the use or omission of TBI,
the total number of responses for certain questions did
not necessarily add up to 28 centers. The reported an-
nual numbers of allogeneic HSCT in a year were "0,
autologous HSCT only” (n=2), “1 to 50" (n=13), “51
to 100" (n=5), and more than 100 (n=8). Antiemetic
decisions were made by physicians (93%), with limited
input from pharmacists (3%) and multidisciplinary
teams (3%). Commonly used conditioning regimens for
allogeneic HSCT included: “busulfan and cyclophos-
phamide (Bu-CY)" (72%), “fludarabine and busulfan
(Flu-Bu)” (62%), “total body irradiation and cyclophos-
phamide (TBI-CY)" (55%), and “fludarabine and mel-
phalan (Flu-Mel)” (55%). For autologous HSCT, the
most frequently used regimens were “high dose mel-
phalan” (83%), “carmustine (BCNU), etoposide, cyta-
rabine arabinoside, and melphalan (BEAM)" (69%),
“busulfan and melphalan (Bu-Mel)” (14%), and “mel-
phalan, etoposide, cyclophosphamide, and dexametha-
sone (LEED)" (14%). Four centers reported differing
antiemetic policies between allogeneic and autologous
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HSCT. In allogeneic HSCT patients, more potent antie-
metics were used, and dexamethasone was preferably
avoided.

The main results of antiemetics for each treatment
are shown in Table 1. While 5-HT; receptor antagonists
are often used as antiemetics, even at minimal to low
emetic risk, olanzapine is not routinely used in many
hospitals, even at high emetic risk. In addition to differ-
ences in the use of olanzapine, several centers reported
routinely using alternative agents instead of dexametha-
sone when administering conditioning regimens. Spe-
cifically, one center used diphenhydramine when cyclo-
phosphamide or busulfan was administered. When mel-
phalan or thiotepa was used, one center used diphenhy-
dramine and another used metoclopramide. One center
used metoclopramide when etoposide was given, and
another used hydrocortisone when cytarabine was ad-
ministered as part of routine practice, considering its
anti-allergic and antiemetic effects.

In seven hospitals, TBI was not used as part of the
conditioning regimen. Although TBI is classified as
high emetic risk in radiation therapy, and the combina-
tion of a 5-HT; receptor antagonist with dexamethasone
is recommended, three respondents reported not using
dexamethasone.

Figure 1 illustrates the distribution of 5-HT; receptor
antagonists used across participating centers, with
granisetron and palonosetron being the most commonly
reported antagonists. Figure 2 presents the utilization of
NK1 receptor antagonists, indicating a strong prefer-
ence for aprepitant over fosaprepitant and combination
of netupitant and palonosetron (NEPA). The survey also
assessed the use of rescue antiemetics in HSCT centers
(Figure 3). Metoclopramide was the most frequently
used agent, followed by 5-HT; receptor antagonists,
olanzapine and lorazepam. Dexamethasone was also re-
ported despite concerns about its immunosuppressive
effects in allogeneic HSCT. Less commonly used agents
included alprazolam, cyclizine, hydroxyzine, and lytic
cocktails containing chlorpromazine, pethidine and pro-
methazine.

The incidence of vomiting during conditioning regi-
men administration varied among centers, regardless of
the antiemetic strategies employed. Specifically, 32% of
centers reported rates below 5%, 32% reported 5-10%,
29% reported 10-20%, and 7% reported rates of 20% or
higher (Figure 4).

Discussion

The survey results revealed substantial variability in
antiemetic practices across countries and regions within
the APBMT. These discrepancies may arise from differ-
ences in local clinical practices, medication availability,



Table 1. Antiemetics strategies for each treatment
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Always/routinely, n (%)

Sometimes, n (%)

Rarely, n (%)

do not use, n (%)

Total Body Irradiation, n=21

NK1 RA 7 (33%)
5-HT3 RA 20 (95%)
Olanzapine 1 (5%)
H1 Blocker 5 (24%)
Dexamethasone 12 (57%)
High dose CY (not PTCY), n=28

NK1 RA 19 (68%)
5-HT3 RA 26 (93%)
Olanzapine 0 (0%)
Dexamethasone 13 (46%)
High dose CY (PTCY), n=23

NK1 RA 13 (57%)
5-HT3 RA 20 (87%)
Olanzapine 1 (4%)
Dexamethasone 7 (30%)
Busulfan (with or without Flu), n=26

NK1 RA 12 (46%)
5-HT3 RA 24 (92%)
Olanzapine 1 (4%)
Dexamethasone 7 (27%)
Melphalan (with or without Flu), n=28

NK1 RA 16 (57%)
5-HT3 RA 25 (89%)
Olanzapine 0 (0%)
Dexamethasone 11 (39%)
High dose ETP, n=25

NK1 RA 13 (52%)
5-HT3 RA 23 (92%)
Olanzapine 0 (0%)
Dexamethasone 8 (32%)
High dose AraC, n=28

NK1 RA 10 (36%)
5-HT3 RA 26 (93%)
Olanzapine 0 (0%)
Dexamethasone 9 (32%)
Fludarabine (alone), n=27

NK1 RA 2 (7%)
5-HT3 RA 16 (59%)
Olanzapine 0 (0%)
Dexamethasone 2 (7%)
High dose MCNU/BCNU, n=25

NK1 RA 13 (52%)
5-HT3 RA 22 (88%)
Olanzapine 0 (0%)
Dexamethasone 6 (24%)
Thiotepa, n=23

NK1 RA 7 (30%)
5-HT3 RA 22 (96%)
Olanzapine 0 (0%)
Dexamethasone 7 (30%)

8 (38%)
1 (5%)

8 (38%)
6 (29%)
6 (29%)

4 (14%)
2 (7%)

7 (25%)
6 (21%)

4 (17%)
3 (13%)
6 (26%)
4 (17%)

4 (15%)
1 (4%)

3 (12%)
5 (19%)

6 (21%)
3 (11%)
5 (18%)
5 (18%)
4 (16%)
2 (8%)

2 (8%)

7 (28%)

5 (18%)
2 (7%)

3(11%)
8 (29%)

4 (15%)
5 (19%)
1 (4%)

4 (15%)

7 (30%)

4 (14%)
0 (0%)
3 (11%)
2 (7%)

2 (8%)
1 (4%)
5 (20%)
1 (4%)

1 (4%)
0 (0%)
3 (13%)
0 (0%)

4 (19%)
0 (0%)

8 (38%)
7 (33%)
3 (14%)

3 (11%)
0 (0%)

4 (50%)
8 (29%)

5 (22%)

0 (0%)

13 (57%)
1 (48%)

7 (27%)
0 (0%)
18 (69%)
12 (46%)

4 (14%)
0 (0%)
17 (61%)
10 (36%)

6 (24%)
0 (0%)
17 (68%)
10 (40%)

9 (32%)
0 (0%)
22 (79%)
9 (32%)

18 (67%)
3 (11%)

25 (93%)
20 (74%)

7 (28%)
0 (0%)
18 (72%)
12 (48%)

7 (30%)
0 (0%)
17 (74%)
9 (39%)

NK1 RA, neurokinin 1 receptor antagonist; 5-HT3 RA, 5-hydroxytryptamine-3 receptor antagonist; H1 blocker, histamine H1 receptor blocker; CY, cyclo-
phosphamide; PTCY, post-transplant cyclophosphamide; Flu, fludarabine; ETP, etoposide; AraC, cytarabine; MCNU, ranimustine; BCNU, carmustine
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Granisetron 1 mg IV I - 12
Granisetron 3 mg IV NN " =5
Palonosetron 0.25 mg IV NG - - 7
Palonosetron 0.75 mg IV NG - - 5
Granisetron 2 mg oral I - -5

Palonosetron 0.5 mgoral N - -3
Tropisetron 5mg oralor IV I - -3

Ondansetron I n =2
Ramosetron 0.3 mgiv [l n=1

0 2

(n)

Figure 1. Distribution of 5-HT3 receptor antagonists used in HSCT centers
Granisetron and palonosetron were the most commonly reported agents with variations noted in

their dosage and formulation.

(n)

Figure 2. Distribution of NK1 receptor antagonists used in
HSCT centers

Aprepitant was the most frequently used agent, followed by fosap-
repitant, and the combination product netupitant and palonosetron.

economic conditions, and interpretations of international
guidelines. Similar regional disparities were noted in a
previous APBMT international survey on nutritional
support following HSCT, which reported considerable
variation in caloric targets, initiation criteria for par-
enteral nutrition, and the use of immunonutrition across
centers in the Asia-Pacific region’. These findings re-
flect broader challenges in standardizing supportive care
and highlight the importance of developing region-
specific strategies for both antiemetic and nutritional
management. In particular, the observed geographical
variability likely reflects disparities in healthcare infra-
structure and access to essential medications, which
may limit the ability of some regions to fully imple-
ment guideline-recommended therapies". Accordingly,
there is a clear need for tailored context-specific guide-
lines that account for local healthcare systems, resource
availability, and economic constraints to support equita-
ble and effective patient care.

One of the key findings of this survey is the wide-
spread use of 5-HT; receptor antagonists, which is con-
sistent with current guidelines recommending these
agents as a core component of antiemetic therapy, ow-
ing to their established efficacy™. In contrast, olanzap-
ine, despite its demonstrated effectiveness, particularly
in managing delayed nausea and vomiting in autologous
HSCT patients'"—was not widely used. Although it is
recommended as a fourth agent to augment the standard
triplet regimen, concerns regarding sedation, metabolic
side effects, and potential psychiatric risks may limit its
use, particularly in immunocompromised patients. Nev-
ertheless, these adverse effects are generally mild and
not considered major clinical concerns in most cases'""”.
However, clinical evidence regarding the safety and ef-
ficacy of olanzapine in HSCT remains limited, being
confined to only a few prospective studies'"” and sev-
eral retrospective single-center reports'*'’, and further
research is needed to establish its optimal role.

The avoidance of dexamethasone in certain regimens,
especially allogeneic HSCT, is another notable finding.
Although dexamethasone is effective for managing
CINV, its well-documented immunosuppressive proper-
ties raise concerns about an increased risk of infections
and other steroid-related complications in this vulner-
able patient population’. This cautious approach high-
lights the delicate balance clinicians must maintain be-
tween achieving adequate CINV control and minimiz-
ing adverse effects, particularly in immunocompromised
individuals undergoing HSCT.

The survey also revealed discrepancies in antiemetic
practices between autologous and allogeneic HSCT. Pa-
tients receiving allogeneic HSCT are often prescribed
more potent antiemetic regimens, likely because of the
higher intensity of conditioning regimens and the ele-
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Metoclopramide NI = 24

5-HT3 receptor antagonist I = 15

Olanzapine IIEEEEEEEEEEEENE 0 = 15

Lorazepam NN = 15

Dexamethasone I " = 11

Alprazolam HEEEE =5

Cyclizine ® n=1
Hydroxyzine H n=1
Lytic cocktail m n=1

0 5

10 15 20 25 30
(n)

Figure 3. Rescue antiemetics used in HSCT centers
Metoclopramide was the most commonly used agent, followed by olanzapine and loraze-

pam.

20% or higher

less than 5%

10 to 20%

5to 10%

Figure 4. Reported incidence of vomiting during conditioning
in HSCT centers

Vomiting rates varied across centers, with 32% reporting an in-
cidence of less than 5%, 32% of 5-10%, 29% reporting 10-
20%, and 7% reporting 20% or higher.

vated risk of CINV. However, this practice is not ap-
plied consistently across centers, indicating a need for
more standardized protocols. Antiemetic decision-
making is primarily physician-driven, with limited in-
volvement from pharmacists or multidisciplinary teams.
Given the complexity of HSCT and the diverse side ef-
fect profiles of antiemetic agents, fostering a more col-
laborative approach to treatment planning may enhance
patient outcomes. Involving pharmacists, dietitians, and
palliative care specialists can provide valuable expertise
in optimizing supportive care, managing adverse effects,
and supporting adequate nutritional intake throughout
the treatment course.

The variation in the incidence of vomiting among
centers suggests that the current prophylactic strategies

may not be uniformly effective in all settings. Multiple
factors could contribute to these differences, including
differences in conditioning regimen intensity, patient
characteristics, and institutional antiemetic policies that
extend beyond guideline recommendations. The rela-
tively high proportion of centers reporting vomiting
rates of 10% or higher (36%) indicates a potential need
for more intensive prophylactic approaches in certain
cases. Particularly, the limited use of olanzapine, de-
spite its proven efficacy in managing both acute and de-
layed CINV, may be a contributing factor. Further in-
vestigations are warranted to evaluate whether incorpo-
rating olanzapine into standard antiemetic regimens can
help reduce vomiting rates, especially in centers with
higher reported incidence. Additionally, patient-specific
factors, such as individual emetogenic risk, prior che-
motherapy exposure, and genetic susceptibility to nau-
sea and vomiting, should be explored to personalize an-
tiemetic strategies and improve treatment outcomes.
This study has some limitations. First, as a
questionnaire-based survey, it is subject to selection
bias, potentially limiting the generalizability of the find-
ings. Second, since the survey responses were provided
by individual representatives from each center, they
may not fully capture institutional consensus or reflect
actual clinical practice. In addition, the incidence of
vomiting was not analyzed according to the type or in-
tensity of conditioning regimens, which may have con-
tributed to the variability in reported rates among cen-
ters. This lack of stratified analysis represents another
methodological limitation of the present study. Third,
the cross-sectional nature of the survey precluded evalu-
ation of longitudinal trends in antiemetic practices. Fu-
ture studies should incorporate a prospective, multi-
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institutional design to monitor evolving patterns in anti-
emetic management and assess their impact on clinical
outcomes.

In summary, although the survey demonstrated gen-
eral adherence to the guidelines for the use of 5-HT; re-
ceptor antagonists, it also revealed notable gaps in the
utilization of olanzapine and dexamethasone. Address-
ing these gaps requires further research to validate the
safety and efficacy of these agents in HSCT settings,
particularly olanzapine. Additionally, integrating patient-
reported outcomes, such as satisfaction, quality of life,
and treatment preferences, into clinical evaluations of
antiemetic practices would be valuable. Consideration
of patient perspectives could lead to improved adher-
ence to antiemetic regimens and ultimately enhance
overall patient outcomes across diverse healthcare set-
tings.

Despite its proven efficacy, olanzapine is not widely
used in HSCT settings. Similarly, while dexamethasone
is an effective antiemetic agent, its use is often deliber-
ately avoided in allogeneic HSCT due to concerns
about steroid-associated complications in immunocom-
promised patients. These deviations from guideline-
recommended antiemetic regimens highlight the need
for individualized approaches in clinical practice. Future
prospective studies are warranted to evaluate the safety,
efficacy, and feasibility of olanzapine and steroid-
sparing antiemetic strategies, with the goal of optimiz-
ing symptom control and improving outcomes across
diverse healthcare settings.
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