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Abstract
Purpose  Most antiemetic studies have been conducted in patients with solid tumors receiving single-dose chemotherapy. A 
research gap leaves healthcare providers without clear guidance on effective antiemetic regimens and schedules for patients 
with hematologic malignancies undergoing high-dose multiday chemotherapy. This literature search identified antiemetic 
studies and assessed efficacy outcomes in the hematology setting, and specifically in patients receiving high-dose chemo-
therapy prior to hematopoietic stem cell transplantation (HSCT).
Methods  A literature review of both PubMed and Embase was performed for published studies evaluating antiemetic regi-
mens including an NK1 receptor antagonist (RA) and/or a 5HT-3RA with/without dexamethasone in the hematology setting. 
Key features of all studies are reviewed, and antiemetic efficacy is summarized specifically for studies in which patients 
received high-dose chemotherapy prior to HSCT.
Results  Twenty-two of an initial 926 identified publications met the predefined inclusion criteria. The studies were het-
erogenous, with varying characteristics pertaining to randomization, control groups, size, cancer types, chemotherapies, 
antiemetics, and assessments, making cross-study comparisons and conclusions difficult. The range of response rates was 
wide with numerous studies showing complete response, no emesis or no nausea rates of less than 50%. Response rates 
were highest when an NK1 RA regimen was administered; however, an NK1 RA was underutilized and only administered 
in two-thirds of the studies.
Conclusion  The results reflect a significant clinical problem in preventing chemotherapy-induced nausea and vomiting 
(CINV) in patients with hematologic malignancies. The scarcity and heterogeneity of studies highlight challenges inherent 
in this area. This underscores a pressing need for rigorous randomized trials in hematology and HSCT assessing treatment-
related CINV and effectiveness of antiemetic regimens.
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Introduction

Nausea and vomiting are common side effects of many chem-
otherapeutic agents which can have a deleterious impact on 
patients’ quality of life (QoL) and may result in chemother-
apy dose reductions or discontinuation [1]. Fortunately, the 
past four decades of research have brought forth a variety 
of effective antiemetics, transforming the presence of these 
debilitating symptoms for patients. Navari and Aapro pub-
lished a comprehensive overview of the history of antiemet-
ics [2], highlighting that the American Society of Clinical 
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Oncology (ASCO) has recognized the progress in this field as 
one of the top 5 advances in 50 years of modern oncology [3].

Concurrent with the ongoing development of new and 
effective antiemetics, classifications of the emetogenicity 
of antineoplastic agents were established and continue to 
evolve, enabling antiemetic regimens to be tailored and 
refined for patients based on the emetogenic potential of 
the chemotherapy [4, 5]. Similarly, national and interna-
tional antiemetic guidelines were developed in the late 
1990s to guide health care providers on the optimal use of 
antiemetic agents [6–8]. These guidelines are now regu-
larly revisited and revised as new agents become available 
[9–12]. allowing for effective prevention of chemotherapy-
induced nausea and vomiting (CINV) for most patients if 
guidelines are followed [13, 14].

The preponderance of antiemetic studies, particularly 
those required for registration purposes of individual 
agents, has been conducted in patients with solid tumors 
receiving single-dose chemotherapy. Therefore, a gap 
exists in the research and consequently, in the guidelines, 
for directing healthcare providers on the optimal antiemet-
ics and regimens in patients with hematologic malignan-
cies receiving high-dose chemotherapy which usually cor-
responds with high emetogenic potential.

Managing CINV in the hematopoietic stem cell trans-
plant (HSCT) and hematologic malignancy setting pre-
sents unique challenges. In acute myeloid leukemia induc-
tion, for example, dexamethasone is often omitted due to 
infection-related risks, while steroid use in allogeneic 
conditioning—especially with post-transplant cyclophos-
phamide (PtCy) regimens—may be limited because of 
their immunomodulatory effects. The concomitant use 
of cyclosporin and steroids further complicates care by 
inducing hyperglycemia and additive toxicity. Addition-
ally, potential drug interactions between NK1 receptor 
antagonists (RAs) and agents such as cyclosporin and 
busulfan add another layer of complexity. Prevention of 
CINV is furthermore challenging for patients receiving 
high-dose chemotherapy regimens before HSCT due to the 
daily and continuous emetogenic stimulus of the multiple 
day chemotherapy. These factors, combined with the fact 
that patients are not chemotherapy-naïve and may expe-
rience anticipatory emesis, underscore the difficulties in 
designing and conducting robust randomized controlled 
trials in this population.

While guidelines generally suggest that adult patients 
who are treated with high-dose chemotherapy and HSCT 
should be offered a three- or four-drug combinations of a 
5-HT3 RA, an NK1 RA, and dexamethasone (DEX) plus or 
minus olanzapine [9, 10, 15], detailed and specific recom-
mendations are not offered on how to optimally administer 
the combination antiemetic regimen for the various condi-
tioning regimens in the HSCT setting, where the doses and 

schedules of chemotherapy are usually more complicated 
than in the solid tumor setting. Similarly, there is no guide-
line consensus on the emetogenicity of these conditioning 
regimens.

A recent survey was conducted with 348 hematolo-
gists/oncologists in Europe to explore their perspectives on 
antiemetic use and CINV prevalence in patients undergoing 
HSCT for hematologic malignancies as well as to identify 
areas of unmet need in this setting [16]. Key learnings of 
this survey were that the majority of respondents indicated 
that a substantial proportion of their patients undergoing 
HSCT experienced CINV severe enough to impact function-
ing/QoL and that NK1 RA-containing regimens are consid-
erably underutilized as antiemetic prophylaxis in patients 
receiving high-dose chemotherapy conditioning regimens 
prior to HSCT.

As a follow-up to this survey and to further explore the 
available evidence in the absence of specific guideline rec-
ommendations, a literature search was conducted to iden-
tify antiemetic studies in the hematology setting. Herein, 
we summarize the key features of the studies identified and 
highlight the efficacy outcomes in the HSCT setting.

Methods

Literature search and strategy

Review of both PubMed and Embase was performed for 
publications between 1 January 2003 (just prior to the 
approval of the first NK1 RA, aprepitant) and 1 May 2024, 
utilizing the following search terms.

1.	 Cancer AND Hematology
2.	 Nausea OR vomiting
3.	 “Antiemetic” OR “NK1RA” OR “5HT-3RA”
4.	 Dexamethasone
5.	 Randomized controlled trial OR controlled clinical trial 

OR random* OR placebo OR clinical trials as topic 
[mesh] OR meta-analysis OR open label* OR practice 
guideline OR guideline

The search terms matched those used by the American 
Society of Clinical Oncology (ASCO) in their systematic 
literature review for updating their antiemetic guidelines 
[9]. The initial results reflect a combination of 1 and 2 and 
(3 or 4) and 5.

Per the fifth search criteria, the studies not only 
reflected randomized controlled trials but also other types 
of studies such as open-label observational trials.

Inclusion criteria included the following:



Supportive Care in Cancer (2025) 33:622	 Page 3 of 23  622

1.	 Hematologic cancer population of adults ≥ 18 years of 
age

2.	 Sample size of the study > 20 patients
3.	 Must assess prevention of CINV
4.	 Prospective study; not case reports, retrospective studies, 

or narrative reviews
5.	 Published in English

Included studies reflect those conducted primarily in 
patients with hematologic malignancies but may have 
also included subsets of patients with other cancers. 
Patients were receiving high-dose chemotherapy, which 
was defined as chemotherapy administered at significantly 
higher doses than standard regimens as part of condition-
ing before HSCT.

Retrospectively, studies conducted in the non-transplant 
setting were excluded to focus solely on HSCT studies. Out-
comes of interest were assessments of prevention of CINV.

Selection of relevant studies and data collection 
process

All titles and abstracts of the references were screened by 
Excerpta Medica. Publications were reviewed indepen-
dently by Excerpta Medical and by Dr. Karin Jordan, for 
topic relevance, hematologic cancers, antiemetic treatments, 
study type, and other factors until a final selection reflected 
studies conducted in a hematology setting which evaluated 
antiemetic regimens including an NK1 RA and/or a 5HT-
3RA with or without dexamethasone. A review of the full 
text was performed as needed for assessment of more com-
plete details. Discrepancies about study inclusion or data 
extraction were resolved with further review and discussion 
until consensus was reached.

After reading and analyzing the selected articles, we 
extracted the following information: title, author(s), year of 
publication, methodology, study population, cancer types, 
chemotherapy, and antiemetics administered. Antiemetic 
efficacy was summarized as reported in the papers.

Results

Studies included

Across the two databases, initial results included 926 
unique publications (Fig. 1) of which 22 were identified as 
having met the predefined inclusion criteria. After exclu-
sion of “non-transplant studies in the hematology setting, 
the final group of studies reflect those assessing antiemet-
ics for preventing CINV during conditioning regimens 
received prior to HSCT (Table 1).

Study designs and features

The studies identified in this search conducted in the 
hematology setting are heterogenous, with varying char-
acteristics pertaining to randomization, control groups, 
size, patient populations, cancer types, chemotherapies, 
antiemetics, and assessments (Table 1). Of all 22 studies, 
the majority were single-center (n = 18), non-comparative 
studies (n = 17) with small sample sizes (n = 16 with < 100 
patients). All studies included only adults. One study was 
in the allogeneic transplant setting, 15 were autologous, 
and the remaining 6 recruited patients scheduled to receive 
either type of transplantation.

While the types of malignancies encompassed a broad 
range, the most common were multiple myeloma, non-
Hodgkins lymphoma, and acute leukemia.

As expected in the HSCT setting, the most common 
conditioning chemotherapy regimens were high-dose 
melphalan, BEAM (carmustine, etoposide, cytarabine, 
melphalan), FEAM (fotemustine, etoposide, cytarabine, 
melphalan), and high-dose cyclophosphamide.

An NK1 RA regimen was evaluated 15 of the 22 stud-
ies, most (n = 10) of which were non-comparative. The 
comparative studies (n = 4) assessed the benefit of an NK1 
RA with a 5-HT3 RA (with/without DEX) over a 5-HT3 
RA (with/without DEX) alone, and one study evaluated 
the benefit of adding olanzapine to an NK1 RA triplet 
regimen; this study included both transplant and non-
transplant patients. The remaining studies (n = 7) were 
non-comparative studies evaluating a 5-HT3 RA with/
without DEX.

Efficacy outcomes

While complete response (CR), defined as no emesis and no 
use of rescue medication, has been the gold standard clini-
cal endpoint for years in antiemetic trials, no such standard 
exists for assessing antiemetic efficacy in the hematology 
setting.

In the studies identified in this search, there was no con-
sistency in the primary efficacy endpoint (Table 2). Approxi-
mately half (n = 12) of the studies designated CR, as tradition-
ally defined, as the primary endpoint. Some studies used the 
terminology of “complete response” but defined it differently. 
Alternative definitions of CR included (1) no emesis and less 
than grades 1–2 nausea; (2) no more than one emetic episode; 
(3) no emesis and no mild/moderate nausea; (4) no emesis, no 
nausea, and no rescue use; and (5) no emesis and no more than 
mild nausea. Additional primary efficacy endpoints included 
“complete protection” defined as no vomiting only; “complete 
emetic response” defined as no emesis, none to mild nausea, 
and no rescue use; and “complete control” defined as no emesis.
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Similarly, there was variability in the tool used to assess 
the subjective endpoint of nausea, with a visual analog 
scale being used in about half of the studies and a Likert 
scale (of either 4-point or 10-point) being used in about 
a quarter of the studies. A few trials graded nausea based 
on the common terminology criteria for adverse events 
(CTCAE) (Table 2).

As the doses, schedules, and emetic time course of the 
various chemotherapy regimens vary, it is difficult to set 
a consistent timeframe for assessing antiemetic efficacy. 
In the solid tumor setting where chemotherapy is gener-
ally administered as a single dose, the acute (0–24 h), 
delayed (> 24–120 h), and overall (0–120 h) phases post-
chemotherapy have been consistently utilized in assessing 
antiemetic efficacy. Not surprisingly, in these hematology 

studies, this consistency was not seen. Ten of the studies 
assessed antiemetic efficacy from 0 to 120 h or up to 5 days 
post-chemotherapy while the remaining assessed efficacy 
during the acute phase, or up to days 4 or 7 or 8 or in one 
case, day 15.

Table 2 summarizes the efficacy outcomes as reported in 
these HSCT trials.

Cross-comparison of outcomes is difficult due to the var-
ied conditioning regimens, different patient populations/
cancer types, antiemetics, endpoints, and timepoints for 
assessment.

In the studies that included an NK1 RA regimen, the 
results encompassed a broad range. Complete response rates 
(by the standard definition only) ranged from 56 to 93%, 
with a range of 58 to 75% for aprepitant regimens and 56 to 

Fig. 1   Flow diagram of included studies
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93% for NEPA (netupitant/palonosetron). Not surprisingly, 
across all NK1 RA inclusive studies regardless of the com-
plete response definition, the range of CR rates was wider, 
from 26 to 96% for the NK1 RA regimens.

In the three NK1 RA studies that included a 5-HT3 RA 
comparator, the complete response (standard definition) 
rates for the 5-HT3 RA arm were significantly lower than 
the NK1 RA arm with a range of 20 to 66%. The CR rate for 
the 5-HT3 RA (granisetron) arm in the only study utilizing 
the standard definition of CR was 41%.

In the few studies that included only a 5-HT3 RA, the 
CR rates (by the standard definition only) ranged from 12 
to 36%.

The studies inconsistently reported emesis and nausea 
control; however, in those studies that reported both end-
points, no nausea rates tended to be lower than no emesis 
rates.

Discussion

In the absence of clear guidance from international 
antiemetic guidelines on the optimal prophylactic antiemetic 
regimens and schedules for patients receiving various high-
dose chemotherapy regimens for hematologic malignancies, 
this comprehensive review sought to explore the evidence 
in the literature.

While drawing definitive conclusions is difficult in this 
setting, the following were our key observations. Numerous 
studies appear to have underutilized antiemetics that some 
guidelines suggest should be used (i.e., NK1 RAs and olan-
zapine). Fifteen of the 22 studies (68%) in this literature 
review included an NK1 RA regimen; the remainder focused 
on a 5-HT3 RA (with/without DEX) only. Only a few stud-
ies (n = 5) included NEPA, the newest NK1 RA/5-HT3 RA 
fixed combination antiemetic that has a longer half-life and 
extended receptor occupancy compared with aprepitant and 
offers some evidence of protection from nausea and vomit-
ing for a longer duration [39–42]. NEPA may be particularly 
useful in this setting where chemotherapy may be given for 
a longer duration and where delayed CINV is a significant 
concern.

In clinical practice, the use of NK1 RA-containing regi-
mens is likely even lower than that seen across these clini-
cal trials. In the survey of the hematologists/oncologists in 
Europe [16], only 36% of respondents indicated that an NK1 
RA/5-HT3 RA/steroid combination was being administered 
on day 1 to prevent CINV in their patients receiving a highly 
emetogenic conditioning regimen prior to HSCT; benzodiaz-
epines, other neuroleptics, metoclopramide, and olanzapine 
were the most commonly administered agents after day 1.

The comparative HSCT studies in this review that eval-
uated an NK1 RA regimen vs. a 5-HT3 RA showed sig-
nificantly better CINV control with the NK1 RA regimen 
(regardless of the efficacy endpoint evaluated). Consistent 
with this, in the studies where only a 5-HT3 RA was admin-
istered (with/without DEX), the response rates were gener-
ally lower than in the studies where an NK1 RA was given. 
In the one study that added olanzapine to the NK1 RA tri-
plet, CINV control was better in the olanzapine arm than the 
NK1 RA arm [22]. This data reinforces the available guid-
ance and validates utilization of an NK1 RA-containing regi-
men as standard prophylaxis in the HSCT setting. Additional 
studies are needed with olanzapine as adding it to the regi-
men may offer further benefit [43], particularly in patients 
with elevated emetic risk or in those prone to experiencing 
nausea. However, little guidance exists as to the optimal 
strategy for incorporating olanzapine-based regimens into 
HSCT [43]. MASCC/ESMO recently updated their guidance 
[15] not only to reinforce that an NK1 RA-containing regi-
men should be used in patients receiving high-dose chemo-
therapy for HSCT (in their case based on two studies [18, 
20]), but they also indicate that olanzapine could be consid-
ered as part of the antiemetic regimen. Both MASCC/ESMO 
and NCCN [10, 15] suggest that if olanzapine is used, it 
should be administered at bedtime on day 1 and continued 
for 2–3 days after chemotherapy as these regimens are likely 
to cause significant delayed emesis.

The range of response rates was wide with numerous 
studies showing complete response, no emesis or no nausea 
rates of less than 50%. These reflect a significant clinical 
problem in preventing CINV in patients with hematologic 
malignancies. However, it is noteworthy that there are con-
founding factors that make clinical research in this area 
extremely difficult. Nausea and vomiting may occur due 
to other causes in addition to CINV, including prophylac-
tic antibiotics and opioids, for example, that are used for 
treatment of painful mucositis. The use of total-body irra-
diation can also be a confounding factor, as many patients 
will or have experienced emesis with prior chemotherapy 
or irradiation.

There is a wide variety of high-dose chemotherapy regi-
mens administered over consecutive days, and the time course 
of emesis/nausea is not well understood. This makes the 
antiemetic scheduling difficult and also complicates determi-
nation of the antiemetic efficacy assessment phase.

Notably, this review is subject to several important limita-
tions that constrain the generalizability and strength of its con-
clusions. First, there is significant heterogeneity in the studies 
regarding the chemotherapy/conditioning regimens, antiemetic 
regimens, study designs, and patient populations. Second, 
antiemetic strategies varied widely, with many regimens falling 
short of current guideline recommendations, making it difficult 
to assess the true efficacy of optimal antiemetic prophylaxis. 
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Third, the majority of studies were non-randomized single-arm 
studies. The lack of well-powered randomized controlled trials 
in this population is a critical gap in the literature. Lastly, incon-
sistent use of antiemetic efficacy endpoints hinders cross-study 
comparisons and interpretation of outcomes. In contrast to the 
solid tumor setting where standardized antiemetic endpoints 
are well-defined and widely adopted, hematology studies often 
lack this methodological consistency. This represents a critical 
barrier to evidence synthesis and underscores the urgent need 
for consensus on standardized endpoints specific to this popula-
tion. These limitations underscore the need for well-designed, 
multicenter, randomized trials using standardized outcomes to 
guide evidence-based antiemetic prophylaxis in this HSCT set-
ting. Future research should also explore additional factors that 
may influence antiemetic efficacy, including the potential for 
drug-drug interactions associated with intensive conditioning 
regimens, and the impact of effective CINV control on nutri-
tional status and overall clinical outcomes in HSCT recipients.

Our findings are consistent with prior reviews which have 
explored antiemetic efficacy in this setting [44–47]. The earli-
est review by Tendas and colleagues [45] in 2019 narrowly 
focuses on patients with multiple myeloma receiving high-
dose melphalan; the Yuda review [44] is more guideline-
based; the Acuri review [47] includes randomized controlled 
trials with a focus on trial design; and the Baez-Gutierrez 
review [46] is the most comprehensive and up to date. Our 
review, in contrast to these is broader and generally includes 
the studies referenced in these other reviews. Despite these 
differences in scope and methodology, all of these reviews, 
consistent with ours, highlight the need for tailored antiemetic 
strategies, the complexity of managing CINV in this high-risk 
population, and acknowledge that guideline-based prophylaxis 
is inconsistently applied across studies and clinical practice.

Conclusions

In conclusion, the results of this literature review under-
score the pressing need for more robust randomized trials 
in the hematology and HSCT setting while acknowledging 
the complexity of determining the emetogenicity of the 
various chemotherapy regimens and the optimal antiemetic 
strategies. The scarcity of studies and the heterogeneity of 
the study features highlight the challenges inherent in this 
area. However, further research is necessary to improve the 
overall well-being and quality of life of patients undergoing 
hematological malignancy treatments.
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