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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 SHT-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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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-naive 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
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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.

Cancer AND Hematology

Nausea OR vomiting

“Antiemetic” OR “NK1RA” OR “5HT-3RA”
Dexamethasone

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

RARE ol

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
(3or4)andS5.

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:
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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 SHT-
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 NKI1 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.

@ Springer
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Search strings:

1. Cancer AND Hematology

2. Nausea OR vomiting

3. ‘Antiemetic’ OR ‘NK-1RA OR ‘5HT-3RA’
4. Dexamethasone

1 AND 2 AND (30or4) AND 5

Pubmed and Embase search from 1 January 2003 to 1 May 2024

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

l

|
| Pubmed Hit: 266 |

|
| EMBase Hit: 726

{ Duplicates removed: 66

| Unique entries: 926

I Publications excluded based on topic
relevance and study/article type:

- Diseases that are not cancer
- No CINV relevance

Publications including the following search criteria: 336
= Antiemetic treatment
= Cancers, including hematologic cancers

- Individual case studies
- Narrative reviews
- Non-English language

Publications further excluded based on

topic, treatment and disease relevance:
- CINV treatment not related to drug of

Publications fitting the following search criteria: 65

as antiemetic treatment
* Hematologic “pure” setting

= NK-1RA and/or 5HT-3 RA with or without dexamethasone

interest
- Studies with primarily non-hematologic
cancers

Publications further excluded based on

article content:
- Retrospective studies

- Non-transplant hematology studies

Final selection: 22

- Historical controls
- Patient number below 20

Fig. 1 Flow diagram of included studies

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

@ Springer

- Pediatric population

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
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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=15) 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.

@ Springer



Supportive Care in Cancer (2025) 33:622

622 Page 16 0f23

(9000

=d) ANOA %€T
SA OANOA %6¢

D woig A[orer ::syuened [[e
-edos pajtodarjoN 10§ 9seyd [[eI9AQ

(ST—¥1 pue ¢-|
sAep uo easneu

ou pey syuaned
Adv orouw) A[rep
A[uo payrodoy

D woig A[orer
-edos payrodar JoN

(1000
>d) ANO %S'CT

SA IV BeEL AN

(01 Kep 03 dur|

-oseq woxy) (1000

=d) V¥ ¢LH-S
%9€ "SA ddV %£8

AOUAIRJ
-J1p JuBOYTUSIS ON

(9€00°0
=d) NVID
%S9 "SA ddV %8L

(901°0
=d) NVID
%8L *SA AV %SS

(€000
=d) ANOd %9T
'SA OANOA %SS
:sjuaned [[e
10§ oseyd [[e10AQ

aNo
%0¢ "SA 4V %0V

(1000
>d) ANO %8°S9
‘SA AdV %6'18

payiodar jou
jutodpuo Arewrig

(TH00°0
=d) NVID
%1t "SA ddV %8S

19)Je sAep G+
skep 1D :[[eI2AQ
1D 19)je
skep ¢ :pake[eq
skep 1D :moy

LOSH 1o)Je

skep £ 03 1D JO
9SOP ISIY WOl

LDH Jo skep g—¢

Surmp asuodsax

A[rep o3eroae
:onsodwo))

LDOJH Jo pus
ay) 191Je sKep

01 01 dn :pakefeq
1D Sunmp :9noy

ueeydjouwr 19)je
Y 0CI-0 ‘1[eteAQ

(Tewrturu =
G > Quou =¢ >)
SVA Ww-001

(SVA
ww-(Q | W

GZ >) easneu
[ewTuIw uey)
dI0W OU pue
SISOWR ON YD

aNOA

'sA (OANOD)

(Q) aurdezueyo +

(@ xda+ (NO)

UOI)ASUBPUO +
() yueydordesoq

oruagojre pue
snogojoine
Jo 198qns

[zzl 810T “T8 19

SOX ‘qV suowua[)

£pms saperedwod XIA + VY €LH-S + Vi TN 'sA durdezuejo + XJd + Vi €LHS + Vi DIN

(qe
-IopouI 0) I =
wuw 0£-9)

SVA Ww-001

(easneu ou=
0) SVA Www-001

01-0 °[eds SVA

(easneuou =g
>) SVA Ww-001

Bosneu

QJeIopOW 0} PIIw

JO 9ouasqe Yy
pUE SISO OU YD

eosneu g—|
sopeId AJuo yim
SISOWR OU YD

uonedIpaur

9Nos$aI JO 9sn ou

pue ‘easneu ou
SISOWD OU YD

uonedIpaul
9NdsaI OU pue
SISOWR OU YD

uomasuepuo +

0qooed "sA uones oruagoyre [12] 810T

soA -uepuo+juendordy puesnoSojony ‘119 ‘r ofeqng
Xdd+ uon
-osuepuo + oqaodeld
'SA XH({ + uones otuadofye [ozl €102
sox  -uepuo+ jueyidordy  pue snoSojoiny “Ie 19 (d InS

suauwi3aa Aderdyowdyd sprureydsoydopdL)
quoseylowelaq +
uonosidon +
0gooe[d "sA auos
-ByjoweIeq + Uuon

sox -osidon + jueydardy
Xdd+ uon
-astuels + 0qade[q
SA XH( + Uonos

-1ueis + juejidordy

[611ST10C

sno3ojoiny  “[e 19 Y SIoqUeAS

[811¥102
“Te 19 L NIuyds
suauwiI3aa Aderaypouwrdayd uepeydpw Apueuruopasy

SN sno3ojony

sarpmys aapeteduwod XA + VA €LH-S "SA XAd + VA €LHS + Vi IIN

joq 10 snogojony
(L0 skep)
1DSH Ioyje (oq ueod 31 se peq BOSNEU OU pue
yoom 181 :9)e] (7 Se= (0] ‘eosneu (dD) Sunmuoa
%L¢E Q1R %111 @1 potrad Suruon ou= () oeds OU Passassy [L1]1+102
%LE Arreq %TTT Amreq AN -1puod :Ajreq (7 SVA wuw-0QT pouyep JON S XH( + Uomnasouo[ed oruasoqy Te 10 dS Yox
RIELIENN |\
uonIuyep
UONIUYIP/Passasse (s)utodpuo Koed suLe

SISOUI ON easneu o] asuodsarojordwio)  (s)eseyd Arewrtrg juowssasse wasneN  -IJe Aoy/Arewtld Xd(d Apms/sonowenuy adKy 1DSH Apmgs

uonejue[dsuer) [[90 WS JOJ SUIUONIPUOD SUIATSIAI sjusned Ul SONWANUE J0J SOWOIINO Aoedlyq g d|qeL

pringer

AQs



Page 17 0f 23 622

Supportive Care in Cancer (2025) 33:622

%9L ‘Pake[R
%08 PMoYy

(uereydjow uey

HOI-L 10§ JoysIy
soje1 9suodsar)
%0L ‘pakefo
%€ Pmdy

LD jo pus

19)Je sAep ¢ [mun
1 Kep :[[e1nQ

LD Jo pus

19)Je sAep ¢ [nun
1 Kep :pakefoq

1D Jo

uonesIpal
anosaI Jo asn ou

XHAd + uonas

[Lzl 110T

AN %€ [BIAQ %€9 [[eIAQ  SAep SuLmp 91Ny poyiodorjoN puesIsawR ou D  sox  -1ueid + juejdordy sno3ojoiny “Ie 32 3 uepiof
suawIISaa Aderdyjouwdyd Y0
U 891-0¢I
popuoIxyg
U 0T1-8% :pake[oq
Y 8%—0 91y
:K18pU0d9g
%19 :POPUIXT uereydjowr Jo uorn
%001 :poAe[o@  A)110A9S BISNRU %G/ ‘poke[o  uonodwods 1aye (a10A9s =¢ -BOIPIW ANOSAI
%76 NIy JO 9SINOD W) %88 IOy Y (OZI—0 :[[BIAQ  fouou= ()) Jeds Jo osn ou pue XA + uonas [92] 9102
%726 1[BIAQ A[rep payroday %G L I[eIAQ :Krewrnig 3117 Jurod-4 SISQWR ON D Sox -ouofed + juejidordy sno3ojoiny “[e 19 ¥ Bpos[
(eseyd pokefop
oy Surmnp)
aposido onowe
1D Iae 01—0 9[eos [ uey) 2I0W OU XAJ + uoxnes [szl vioT
9%¢€°76 PRI %G 11 :pkeroq %796 :peAead Y 0T1—¢ :PAe[eq Soreue reaur Se pauyep YD  SPA  -uepuQ+ jueydaidy snoSojony  “[e 319 I [Ayoag
Adeiayy (oseyd
-owIayo JI9)je Y [Te1oA0 oy} Sur
0Z1-0 :[[eIAQ (ueoyrudis=  -Inp) uonedIpow
%86 NIy %8/ PINDY 9%€8 :QIMNOY U OZ]—C7 :pAe[og GT< fUOU =G >) QNS JO 9sn ou [+2] 0202
%58 “1[eIAQ %6¢ “1[BIAQ %96 “1[BI2AQ Y $¢—0 -emoy SVA WW-OQ] PUE SISOWR OU 1Yy SO Xdd + VdiaN snofojoiny e 12 A onjody
(eseyd
[[exoA0 oy 3ur
9%2°96 :Pke[oq 9%T°S6 :pekeo@ G- SAep :[[eIoAQ -Inp) UOTJEOIPIW
BE V6 MOy %E¥6 MY Y 0TT-ST :pakeeg €07 dVO1D 9MOsal JO asn ou [€z] 0zoT
%" €6 [[[BIPAQ AN %€°€6 [[BIPAQ Y $7—0 :Qmoy 1od popel puesisowR ou i)  ON VdaN sno3ojoiny “Te 10 g ©19107]
suauwii3aa Aderdypowrdyd uereydpIn
SaIpN)s dAneedwod-uou uLre-3[3urs udwisar vy 1IN
uonIuyap
UONIUYIP/Passasse (s)urodpuo Koed swe
SISOUWId ON easneu o] osuodsarojordwio)  (s)oseyd Arewrrg juowssasse vasneN  -IJe Aoy/Arewld Xd(d Apmis/sonowenuy adKy 1DSH Apmgs

(ponunuoo) zsjqey

pringer

As



Supportive Care in Cancer (2025) 33:622

622 Page 180f23

(eseyd
(a1oa9s= 9Inoe 9y SuLnp)
Bosneu AN e G—1 sAep :[[eIAQ g7 < ‘pru= uonedIpow
pIIw uey) oJow  -10AQ pue pakee@ Y 0Z1—ST :PILe[ed G7—G ‘ouou=()) ONOSAI JO SN OU XAd + uonas [zel 2102
%€9 :PIAe[dd  OU %¢E [[BIAQ %LG MY Y $¢—0 9oy SVA WW-(Q] PpuesIsowa ou ;) SO  -1ueid+ jueyidardy snoSojony  “Te 19 HIA IPIqy
asn uonedIpow
y3noxypeaIq ou
(910A9S= puE ‘BISNRU P[IW
/-1 skep [—1 sAep uo Kep yoea sso1oe 19< ‘QreIopow = 0] QUOU ‘SISAUID
uo Kep yoed %1 Kep yoed %/ ¢ 0 %8'EL OV 6T 09-T¢ ‘prru Jo soposido ou XA + uond
01 7¢ wolj paguel L7 woij poSuer  woif oSuer {9 4G o1auou= (¢—0) (YD) asuodsoy -Se[op 10 UONas ooy [1el o102
SAJRI SISAW ON pliw 03 QuoN  :/—] sAep o3eI1oAy /-1 skeq SVA ww-00]  onowyg 99[dwo)  soxf  -uepuo+ juendordy 2 sno3ojoiny “Ie 10 g ned
U +9z-0)
potrad Kep-11
AMUL :[[RIAQ
@
¥92-Sv1) LD Jo uonesrpauwt
pua 10)Je skep ¢ (e10M0s = ()11 QNOSAI JO 9sn
y3noxy) :pake[eg ‘ojeIopow = ou pue ‘easneu
U v¥1-0) 9~ ‘Pllw=  SjeISpOU O} Pl
%18 :pakefo LD Jo skep 9 €-] duou =7 ueyj) a1our ou [o€] vToz
%007 IOy AN %6°0€ I[eI9A0 Suump :noy  >) 9eas jutod-Q| ‘SISQW OU 1D SOX VdAN snoSojoiny  “[e 39 Sroreqng
(eseyd
8—0 SAep :[[eIoAQ [Te10A0 a3 Sur
%9°86 :pakeoqg %€9 ~ :pake[oq %986 :poAR[dQ  §—L SAep :pakeoq (eI0A9S =¢  -Inp) UOIBDIPAW (eseyd
%006 MOy % ¢ ~ 1Moy 9%9°88 191Ny (1D Surmp) ‘ouou = ()) 9eds 9Ndsal JO SN ou Suruonipuoo) [62] 0202
%9°88 :[[BI9AQ %0¥ [[eIAQ %7118 {[[BIAQ  9—] SAep : 9oy JYITIulod-4 pue sIsowO ou YD  ON VdaN snoSofoiny  “Te 310 N 0zuay I([
1D JO 9sop 1se[
19)Je [ 8¢ [un |
Kep woij :[[e10AQ
1D jo
9sop Ise[ 1)k | (oseyd
8y [hun 15 jo [[e10A0 o) Fur
%1°06 :pAeoqg %16 ‘pakeraq %018 :peAR[dq  Aep Ise] :pakeloq (eI0A9S =¢  -Inp) uoIEBOIPIW (eseyd
%8°€6 MOy %96 NIy %1°06 91Oy 1D jo Kep ise| ‘ouou = ()) o[eds 9NOSaI JO SN ou uonezijiqour) [82] zzoT
%1798 :[[eI0AQ %6€ [[BIAQ %8°LL [[eIAQ 01 1 Aep 010y joITIutod-f pue sIsaw ou D  ON VdaN snoSofoiny  “Te 30 N ozuay I
uonIuyop
UONIUYIP/Passasse (s)urodpuo Koed suLe
SISOUWId ON easneu o] osuodsarojordwio)  (s)eseyd Arewrrg juowissasse vasneN  -IJe Aoy/Arewld Xdd Apms/sonowenuy ad&y 1DSH Apmgs

(ponunuoo) zsjqey

pringer

AQs



Page 190f23 622

Supportive Care in Cancer (2025) 33:622

(t+ ysnoxy
7 — sAep) porrad
Apms Aep-/,
aAnRIAWIND Xdq+ (skep
%91 9y noy3noiyy ¢€) uonasouored
:sAep ¢ O TVd saposido onowe 'SA XA + (sAep
%t sKep € O TvVd %6 %0T :skep ¢ OTvd (e10A0s =¢ ou yym syuaned ) uonasouored

%TY skep T O'TvVd
%T Kep [ OTVd

%TS

%8Y -1[eLAQ

8Kep 7 OTVd %1 s&ep T O'1vd
%8 :Kep 1 OTVd %8 :Aep 1 O'Tvd

X4 R LAEING)
%6€ POy
AN %G1 :pakelpQ

(SuruonIpuod
/3w 00g
uepeydjowr yim
1SAMO] D-eIy
[P YIm ISoY31TY)

%SE 1[eIAQ %9¢ -1[BIAQ

¥+ Aep 0} ‘uou = () 9[eds
7 — SAep :[[BIAQ 319y17 Jutod-4

1D Ige (a19A9s = ()1—§
Y 0T1-0 :Te1AQ ‘9jeIopoW =
1D Ieyje [—C ‘pru=
4 0TI-+¢ :pakefed y—C ‘ouou= 1)
LD Ieyje Jeds
Y $Z—0 Pmoy 3y Jutod-Q |
uowI3ar

Suruonipuoos ayy
Jo puo oy 19)Je
skep ¢ 01 dn pue
uowr3ar Suruon
-Ipuod Ay} NO
-ySnoays :[[erAaQ

Jjo uoniodoxd
) se pauyap :dD

(eseyd

PpaAkerop ay) Sut

-Inp) uonNedIPIW

QNOSAI JO 9sn

ou pue soposido
o1oWR oN D

uonedIpow
9Nndsal JO Asn ou

€AHVIOLD PuE SISOW OU YD

SOX

SOX XA + uomasuepuQ

Sox  Xdd + uomasouoreq

"SA XAQ + (Aep

T) uonasouoreq

NFOR

Kep jsej uo XqJ +

uonosouored
uay) ‘1D 03 Jord

[cel 1102
snoSofolny T8 19 VS I[BID

[v€l 810C
snoSofoiny  “'[e 39 [ AIoJe]

[ecloT0C
snoSofoiny  “[e 39 ]\l OSSN

suauwiI3aa Aderayjouwdyd uepeydpw Apueurmopasy

sarpnys daneaedwod-uou vy ¢ LH-S

uonruyep
UONIUYIP/Passasse (s)urodpuo Koed suLe
SISOUWId ON easneu o] osuodsarojordwio)  (s)eseyd Arewrrg juowissasse vasneN  -IJe Aoy/Arewld Xdd Apms/sonowenuy ad&y 1DSH Apmgs

(ponunuoo) zsjqey

pringer

As



622 Page200f23

Supportive Care in Cancer (2025) 33:622

No emesis

Complete response No nausea

assessed/definition

Nausea assessment Primary phase(s)

cacy endpoint(s)

DEX Primary/key effi-
definition

Antiemetics/study

arms

HSCT type

Study

@ Springer

Other chemotherapy regimens

HSCT subset: HSCT subset:

HSCT subset:

Acute: 0-24 h

CR: no emesis and 100-mm VAS

No

5-HT3 RA (primar-

Subset of

Lopez-Jimenez J,

Acute: 69%

Acute: 49%

Delayed: 25-120 h  Acute: 69%

Overall: days 1-5

=no

scale (0

no use of rescue

medication

ily ondansetron) (+
anti-dopaminergics
in 28% patients)

autologous

et al., 2006 [36]

Delayed: 22%
Overall: 20%

Delayed: 13%

Delayed: 21%

nausea, 100 =as
bad as it can be)

CR: no emesis and CTCAE

and allogenic

Overall: 13%

Overall: 19%

Extended overall:  Extended overall: Extended overall:

Overall: during

Yes

Granisetron trans-

Autologous

Martino M et al.,

34% 46%

46%

and for 15 days
after CT admin

Each 24 h, cal-

no use of rescue

medication

dermal + DEX

2020 [37]

CC (% of patient

NR

NR

Not reported

CC: no vomiting

Matsuoka S et al., Autologous and Granisetron + DEX  Yes

days): GRAN:

76%
GRAN +DEX: 70%

culated as % of

episodes
MC: 1-2 vomiting

allogenic vs. granisetron

2003 [38]

patient days dur-

ing conditioning

episodes
NC: 3+ vomiting

episodes

Shaded cells means standard complete response (CR) definition (i.e., no emesis and no use of rescue medication) and standard evaluation phase. CC, complete control; CER, complete emetic
response; CP, complete protection; CT, chemotherapy; CTCAE, common terminology criteria for adverse events; DEX, dexamethasone; FOND-O, fosaprepitant, ondansetron, dexamethasone

+olanzapine; FOND, fosaprepitant, ondansetron + dexamethasone; &, hours; HSCT, hematopoietic stem cell transplantation; MC, major control; NC, no control; NR, not reported; PC, partial

control; PR, partial response; VAS, visual analog scale

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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