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Abstract

Introduction Antibody—drug conjugates (ADC) have emerged as an important part of systemic treatment across disease sites.
To date, there is no robust pooled prevalence estimate of nausea and vomiting induced by ADCs. Establishing such estimates
is essential to determine if ADC-induced nausea and vomiting (ADCINV) represents a clinically significant problem warrant-
ing further research into antiemetic prophylaxis. Our aim is to report the prevalence of reported ADCINV across literature.
Methods A systematic search of Medline, Embase, Cochrane CENTRAL and Web of Science was conducted from database
inception until September 24, 2025. Articles were included if they reported nausea and/or vomiting due to ADCs used in
cancer treatment, in the abstract. Pooled prevalence was reported. Subgroup analysis was conducted by ADC. Meta-regression
was conducted by age and sex. Quality assessment was conducted. Type I error was set at 0.05.

Results A total of 209 studies with 15,493 patients were included. Thirty-nine percent (95%CI, 36-42%) of patients expe-
rience any nausea, and 26% (95%CI, 23-29%) experience any vomiting. Younger patients are more likely to experience
nausea; each 10-year increase in age is associated with a 12% decrease in nausea rates. Higher emetogenic ADCs include
trastuzumab deruxtecan, sacituzumab govitecan, brentuximabvedotin and patritumab deruxtecan. Lower emetogenic agents
include disitimab vedotin, telisotuzumab vedotin and rovalpituzumab tesirine.

Discussion This is the first study to report prevalence of ADCINV across ADCs. It is a prevalent adverse effect akin to
chemotherapy-induced nausea and vomiting that should be viewed as clinically relevant and further investigated to help
develop optimal strategies related to antiemetics.
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Introduction

Nausea and vomiting are among the most distressing adverse
effects of systemic therapy, with the ability to impact quality
of life and even cause treatment non-adherence [1]. Nausea
and vomiting are conventionally reported in the literature in
the overall phase (0 to 120 h), and also three phases, after
initiation of treatment: (i) acute phase, occurring in the first
24 h; (ii) delayed phase, occurring between 24 and 120 h;
and (iii) long delayed phase, occurring after 120 h [2].

Chemotherapy-induced nausea and vomiting (CINV) has
been extensively researched in the past decades. Different
chemotherapies have varying emetogenic profiles; highly
emetogenic agents (HEC) include cisplatin and anthracy-
cline/cyclophosphamide combination (emesis risk >90%
of patients), and moderately emetogenic agents (MEC)
include doxorubicin and carboplatin (emesis risk 30-90%)
[3]. Despite guidelines recommending emetic prophylaxis,
patients still experience CINV. Among patients receiving
HEC, one-quarter (24%) experience CINV in the acute
phase, half (49%) in the delayed phase and one-third (31%)
in the long-delayed phase [2]. Among patients receiving
MEQC, less than one-tenth (7%) experience CINV in the
acute phase, over one-third (38%) in the delayed phase and
one-quarter (24%) in the long-delayed phase [2]. As a result,
decades of research have focused on developing and testing
antiemetic agents for prophylactic use [4].

In recent years, antibody—drug conjugates (ADC) have
emerged as an important innovation in systemic cancer
treatment [5]. By combining a monoclonal antibody with a
cytotoxic payload, ADCs allow for more targeted delivery
of chemotherapy, improving efficacy while potentially lim-
iting systemic toxicity [6]. The hematologic and metabolic
safety profile of ADCs are increasingly well described, but
the burden of nausea and vomiting is not well characterized
[7]. To date, there is no robust pooled prevalence estimate of
ADC-induced nausea and vomiting (ADCINV).

The aim of this study is to systematically summarize all
published primary research on ADC in cancer treatment, to
summarize the prevalence of ADCINV.

Methods

This was a systematic review, prospectively registered on
PROSPERO (CRD420251156227).

Outcomes

The primary outcomes were the prevalence of ADC-induced
nausea, and prevalence of ADC-induced vomiting, among

@ Springer

patients treated with ADCs. The secondary outcomes were
the prevalence of severe nausea and prevalence of severe
vomiting, defined as Grade >3 on the CTCAE grading tool

[8].
Search strategy

Comprehensive searches were developed with an informa-
tion specialist (RF), and conducted in Medline, Embase, the
Cochrane Central Register of Controlled Trials (CENTRAL)
and Web of Science from inception to September 24, 2025.
Search strategies combined controlled vocabulary and free-
text terms for the concepts of (i) nausea and vomiting, and
(ii) antibody drug conjugates approved for the treatment of
cancer, including both trade and generic names of individ-
ual drugs. ADCs approved for the treatment of cancer were
noted from the US National Institutes of Health’s online
database, accessed on August 20, 2025 [9]. Searches were
restricted to human studies. Full search strategies are avail-
able in the Appendix.

Eligibility criteria

All search results underwent a two-stage screening process.
Atlevel 1 (title and abstract) screening, studies were eligible
for further screening if they reported on the use of an ADC
for the treatment of cancer and provided data on nausea and/
or vomiting. At level 2 (full text) screening, studies were
included if they were primary research articles; review arti-
cles, commentaries and editorials were excluded. When mul-
tiple publications reported on the same underlying study, the
publication with the largest number of patients was included.
Pooled analysis were excluded, if the individual studies were
available for inclusion.

Screening was performed in duplicate and independently.
One reviewer (DZ) developed a software environment in
which search results were processed using the large language
model (LLM) of ChatGPT-5, as per the specified eligibility
criteria. ChatGPT-5 was provided the abstract (in level 1)
and the full text article (in level 2), with a system prompt
that asked it to extract specific data fields that were relevant
to this study. The LLM returned extracted data in JSON
format, and a corresponding reasoning summary and confi-
dence score (low, medium, high). Similar methodology has
been previously used, with high degree of sensitivity and
specificity on-par to human reviewers [10]. Independent
human screening (RC) was conducted in parallel. Discrepan-
cies between LLM-assisted and human screening decisions
were reviewed jointly. The human reviewer examined the
model’s reasoning output, and, where necessary, ChatGPT
was further queried to clarify its decision logic. Disagree-
ments were resolved through discussion between human and
ChatGPT, to achieve consensus. If consensus could not be
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achieved, a third reviewer (LE) assisted in discussions and
achieving consensus.

Data extraction

For each included study, we noted study design, patient
demographics (age, sex, cancer type), investigated ADC, use
of antiemetic prophylaxis and our pre-specified primary and
secondary outcomes. The primary and secondary outcomes
were extracted for the overall study period and not according
to the antiemetic endpoints of acute, delayed, long-delayed
or overall phases, as this was not available in the underlying
studies. Data extraction was likewise performed in duplicate
and independently (DZ, RC), and disagreements resolved
through consensus, with involvement of a third reviewer
(LE) as needed.

Quality assessment

Studies were evaluated for quality based on study design.
Observational studies were evaluated using the Cochrane
Risk of Bias in Non-randomized Studies of Exposures
(ROBINS-E) [11], while interventional studies were evalu-
ated using either the Risk of Bias in Non-randomized Stud-
ies of Interventions (ROBINS-I) [12] or the Cochrane Risk
of Bias tool version 2 (RoB 2) [13]. Quality assessment was
visually presented using robvis [14].

Data synthesis

A descriptive synthesis was conducted of study and patient
characteristics. Forest plots of study-specific prevalence
estimates were generated. A pooled prevalence and cor-
responding 95% confidence interval (95%CI) was calcu-
lated per outcome, weighted based on study sample size
and using a random effects model. Leave-one-out analysis
was conducted to determine if there were any studies with
significant weight to the pooled prevalence rate. Subgroup
analyses were conducted by ADC, if more than one study
reported on the outcome. Meta-regression was conducted by
the study’s mean age, percentage of participants reported as
female, number of patients in study and median follow-up
duration of study. Type I error was set at 0.05. All analyses
were conducted using Statal8.0 BE.

Results

A total 5714 references were identified through database
search. After removal of duplicates, 4669 references under-
went level 1 screening. A total of 517 full text articles
underwent level 2 screening. Ultimately, 209 [15-222] were
included in this review (Fig. 1).

Table 1 reports individual study characteristics. Eighty-
four (41%) were international trials. Among single-country

Fig.1 PRISMA flow diagram [ Identification of studies via databases and registers ]
o
= Records identified from:
o Ovid Medline (n = 552)
® Ovid Embase (n = 4,266) Records removed before screening:
5.‘3’ Cochrane CENTRAL (n = 452) > Duplicate records removed (n =
c Backwards Reference Screening (n = 1,045)
7}
b 444)
—
)
Records screened through title and abstract Records excluded
screening I (n = 4,152)
(n =4,669) )
2 |
=
s Reports assessed for eligibility through full-
g text screening _
n (n=517) Reports excluded with reason:
Review article (n = 84)
Commentary article (n = 41)
Duplicate analysis (n = 183)
—
A4
)
K]
3 Studies included in review
S (n =209)
=
—

@ Springer



(2026) 34:486

Supportive Care in Cancer

Page 4 of 32

486

(one)selown)
AI 93®1s ‘s100ued uBd9)IA03 [BUOTIUA I UT
Aderoy orwaiskg AN [9 ‘UBIpIN S'L9 Sov CSCTE9T0LON Terpopidoe odnmiy qewnzmioes VSN paziwopuel-uoN  (JoouQ uuy) [9z]
— CYAH/+ ¥H a1 ued9)01 [RUONUAIIUIL (uadQ
Adeioy) oru)sAg AN LS URIPII AN LS TSTECISOLON  -INd31/pasueApe ‘sealrg -wes Sneyxngd [RUONBUIIU]  POZIWOPURI-UON OINSA) [sz]
paosueape UunopoA [EUOTIUDAIAIUL
IN AN GCL ‘UBIpIN 09 0I AN ‘s1soikooiseur oruraiskg qewrxnualg VSN  pozIwopuel-uoN (poorg) [l
I90ued uonoun(
[eadeydoseonses
/o11SES padueApe [EUOTIUDAIIUL
Aderoyy orwraiskg AN AN AN S¢l 06€191SOLON ‘[eunsajuionsen C0e-IN'T eUIYD)  paziwopuel-uoN  (joouQ ui f) [¢7]
uonoun(
[eadeydoseonses
10 OorWwOIS Ay} JO
BUWIOUIIEI0UIPE JUdI
-INJ31I JO JNe)SeIoW [eUOUAAIAUL (sSnuq
Aderoy) orwalsks AN €9 ‘UBIpIN 8l 8¢ 6SLC0TTOLON ‘[eunsaIuIoNsen POCAEL [eUOnEUIo]  PIZIWOpUBI-UON MIN 1s9au]) [1¢]
onejsejowt
/PJUBADPE ‘BUIOULD [BUOTIUSAIOIUT (s8n1g
Aderoy) onusks AN 19 :UBIPIN €S tF 68.702C0LON -Ted0UIpe dNeAIdUR] $97-e], [PUONBUION]  PIZIWOPURI-UON MON I8aAU]) [Z]
onejsejow
/PJUBADE ‘SAIOURU [eUOTIUSAIIUT (soyg
AN AN 09 -ueIpIN ve ¥ 8SLLLSTOLON  -SI[ew [eunsajuionsen $97-NEL [euONBUIU]  pozIWOpUBI-UON  J1ooue) uld) [07]
K1030€1)01
/pasdera ‘siowmny
PI[OS padueApE QULIIS) [eUOTIUSAIIUT
Aderoy) orwaiskg AN AN AN I€ 68860LC0LON Suissardxo-¢ 1A qewmzmidieaoy VSN paziwopuel-uoN  (JoduQ uuy) [61]
ewoydwA|
S .U{3poH-uou [[90
q+7zdD Aioyoerjar
Jo pasde[ar ‘ewoAw urorues [EUOTIUSAIIUT
AN AN 09 UBIPIIN v 6L AN pue ewoydwA  -0zo qeWINZniou] [euoneUINU]  pIziwopuel-uoN ([oouQ ur) f) [81]
BuIou
-1018D [[90 snowrenbs
one)seIou J0 Jul UrjopoA [RUOTIUIAINUI
Aderoy orwaskg AN AN AN I€ 88YP0SEOLON  ~TNO3I So3u pue pesy qewreyLmzQ VSN paziwopuel-uoN (joouQ ur) f) [L1]
K103081j01
(€6'91%F) 1o pasdefar ‘erwoy uroIwe3ozo Apms
Aderoy) onusks AN €9 Ly uedy IR 74 AN -NQ[ pPIO[oAW ANOY qeunzZnuwon Aoy, [euoneAaldsqQ)  (BUIIPIA) [9]]
Kderoyy  srxejAydoad
JO SQUIT I0LI  ONOWANUY 93y orewd) ¥ u direny,  93ess pue 2d£y 100ue) (orouagd) Snag Anuno) adKy Apms Apmgs

sonsLI)oereyd Apms | d|qel

pringer

AQs



486

Page 5 of 32

(2026) 34:486

Supportive Care in Cancer

K10joe1j01

J0 pasdear ‘erwoy

[eUOTIUDAIIUI

AN AN 9 ‘UBIPIIN €s LI AN -N3[ profeAu Aoy 6LLNDINIL AN poziwopuel-uoN (Areiqi vHH) [gy]
O)e)SEIOUI/PIOURADE [eUONUAAIANUI
AN AN AN AN T61 78666SSOLON  ‘SIOWN) PHOS PIOUBAPY 90L-AddYV [eUONRUINU]  PIZIWOPURI-UON  ([03uQ Ul ) 1]
K10)0€1301/pasdefar [EUOTIUSATAUT
Adeoyy orwasAg AN 09 ‘UeIpI 0S #2 L8EY90TOLON “ewopaAw adniny 9T6LSSTISD [eUONEUINU]  PIZIWOPURI-UON (poorg) [ot]
OT)e)SEIOU/PIOURADE [BUONIUDAIOIUT
AN AN AN AN 65 €9SL98SOLDON  ‘s1own) pIjos paduLAPY £012d0L BUIYD)  paziwopuel-uoN  (JoouQ ur) ) [6¢]
[eUONUAAIANUI
AN AN 66 ‘UBIPIIN w6 TLVLS6SOLON  P3dueApE ‘SIown) prjog se1edd BUIYD)  paziwopuer-uoN  (JoouQ ur) f) [9¢]
one)seIowr Apms
IN AN L9 ‘Ues]\ 9'8C €9 AN ‘PUWIOUIDIRD [RI[DYIOI)  UNOPaA qRWRISI BUIyD [euoneAIdsqQ  (10uQ Ui f) [L€]
K10yoeajor/pasderar unopaA [BUOTIUQAIIUT
AN AN €€ ‘UBIPIA v 91 AN ‘ewoydwA| ur{SpoH qewrxmualg VSN  poZIuopuel-UoN (poorg) [s€]
BUWIOUIOIED
uerreao Teroyiido (Tooewr
JUQLINOAT QATISUIS [eUuOTIUGAIOWII  -Teyd Joyjoway))
Aderoy) onua)sAg AN $9 [UBIN 001 12T AN -wnunerd ©0130[00uAD 10-9IND [PUONBUIAI]  PIZIWOPURI-UON 100ue)) [6¢]
K10)081j01
/pasderar ‘ewroydwAy QULITS9) [BUOTIUAISIUT
Aderoy) onwasAg AN LE -UBIPIN 8¢ LII L66CSOY0LON UD{SPOH [BIISSE[D qewnjuepiwe) [PUONBUINU]  PIZIWOPUBI-UON  (a1oydsewaH) [¢]
Iooued Junj [[99
-[[eWS-uou J1jeISeIoW urjopoA [EUOTJUSATUL
Aderoy orweskg AN AN AN 9€T 9€S6ESEOLIN  /PaduEAPE A[[ed0] ‘Sun'g QeWNZNOST[Q], [EUONEUISI]  PIZIWOPURI-UON  ([0SUQ Ul ) [¢¢€]
pajean
Asnoraaid ‘xaoued QULIIS?) [RUONUIAINUI
Kderoy) onuoisAg AN AN AN 1€ LSTO00SOION  Sunj [eo-[rews ‘Suny qewnzmid[eAoy [EUONBUISIU]  PIZIWOPUBI-UON (T00uQ uuy)[zgl
UBOIIXNIAP Kpms
Aderoy) onuo)sAS AN [, TUBIPIIN AN L2 AN PpadueBApE ‘Jsearg qewnznjsel], [eUOreUIoU] reuonearssqQ (uedQ QINSH) [1¢€]
QuIsuejw Apms
AN AN AN AN €L AN onejseIowW Isealrg qewnzmsery, [tzelg [eUONBAISSqQQ  (0ouQ U ) [0€]
Mo[
-IHH °1qeI0esaY NN UBdIIXNISP Kpmys
Aderoy) onu)sAs AN 6°LS UBIpIN 001 TT AN /onEISEIOW ‘Jsealg qewnznser], Qouery [euoniearasqQ  (joouQ ur) ) [62]
dq1<o3ess ‘ewoyd unopaA [RUOTIUQAIIUT
Aderoyy orwasAg AN $9 ‘UBIPIN 8¢ L G969T9T0LON  -WAT [[99 I, Snoduein)y qewrxmualg VSN  PpoZIuopuel-UoN (poorg) [87]
AANe3AU-ZYHH
JoanIsod-yH oneise UBOAXNIAP [euonuoA
Aderoyy orweiskg AN AN 886 CEL 998701SOLON -1ewyaqeredout 9searg qewrelodoje(]  [eUONBUINU]  -IYUI PAzZIWOPUEY  ([02UQ UT[D [) [LT]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 6 of 32

486

O1JBISE)OU/PIOUBAPE [BUOTIUDAIAIUL
IN AN L9 "UBIpIN ver Ll TTOSPIYOLON  ‘SIOWn) PHOS PIOUBAPY 00€L-SQ [euoneUIdU]  PIZIWOPURI-UON  (JOSUQ UUY) [1¢]
K10)o81j01
/pasderar ‘ewroydwAy uropaA [BUOT)UIAIIUT
Kdexoy) ora)sAg AN 0L ‘URIPIA AN 2 8T0TL9EOION urySpoH-uou [0 g qewnznje[od [euoneuru]  paziwopuel-uoN  (1oydsewaq) [¢G]
heholiizh)
jsealq aanegou-odin ued9)IA03 Apms (wreyq
UN AN C9 UBIPIN AN ST AN oneIseIow Isealq gqewnzmioes AN [euoneAIasqO dsoH [ ng) [¢6]
one)seow [eUONUAAIAUL (soy
AN AN 8G ‘UBIPI]N AN S8 8SLS9STOLON IO PIOUBADPE ‘BWOJIRS G80-A9dV [PUONBUIAU]  PSZIWOPURI-UON  190uR) UID) [T¢]
JTOSN
adAprim 4409 (10ouQ
snourenbs-uou one)s [eUONUAAIAUI uuy) $202
Kdexoy) ota)sAg AN 09 UBIPAIA AN 8t 7886CT0SOLDN  -Blowy/paoueApe ‘Sung 007-AddV [eUONRUIIU]  PIZIWIOPUEBI-UON “Te 10 [onSTA °q
(L9—t$
MO 65 OT)e)SEIOU/PIOURADE [euOTIUSAIOYUT (ToouQ
AN AN “UBIPI]AL 69 Lyl €79T00C0LON  ‘smowmny prjos o[dn[njy UNOPIA qEWNOSL], [EUONEUINU]  PIZIWOPULI-UON 1woueT) [61]
pasougerp A[mau ‘eru [eUONUAAIAUI
IN AN YL ‘UBIPIN AN 0S AN -ON9[ PrO[aAW 90y JULIUNS qRUWIDAAL]  [PUOHEUIU]  PIZIWOPULI-UON (poorg) [8]
K10)0€1j01
/pasderar ‘wsejdoou
1199 ONLIPUSP ProJko
-ewse[d onse[q Jo e [RUOTIUSAIOIUT
Aderoyy onwaskg plOId)S 69 :UBIPAIN AN +L AN -9nd] projekw anoy TEONDINI  [BUODBUINU]  PIZIWOPUBI-UON (poorg) [L¥]
K103001)21
/pasdefar pue pasou
-3e1p Amau ‘owoIp
-uAs onse[dsAporeAw
YSU-YSIY pue enu urTwesozo [eUOTIUQAIOIUT
AN AN 0L -UBIpaN ey Ol TOTTS800LON  -93Na[ PIo[oAwW Anoy qewnzmuasy VSN PoZIWOpURI-UON (eruyna) [9¢7]
JUB)SISII-UOTIRIISED [eUOTIUSAIOYUT
Aderoyy orwasAg AN 89 -UBIpIA 0 8 €LECBCTIOLON dneISeIoW “91eIsold s980¢d1sa VSN PazIwopuel-uoN  (joduQ ul) [) [S]
(ToouQ
padsueApe [eUOTIUQAIOIUT ur) [) $20T
AN AN AN dN 8 16CSTLSOLON  ‘Siown) pIos padUBAPY OII-LAV [euohEUWIU]  PIZIWOpUEI-UON “[® 39 pTemo)
onelselow
‘PWOUIOIEI0UPE
o11)seS pue BWOUId [UOTIUQAIOIUT (sSn1q
Aderoy) onu)sks AN AN AN 0S AN -Ted0udpe dNeaIouRd ANG-DSV VSN  POZIWOpURI-UON MON 159AU]) [£4]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 7 of 32

(2026) 34:486

Supportive Care in Cancer

oneselour
/PJUBAPE ‘IOWN}

[eUOTIUAIUI

(s9y

Aderoy) orwasAg AN §°09 -uBIpIN I'vy v¢ SIY9LTYOLON [eWOns [eunsajuronses VLS19-SA [BUONBUIAL  PIZIWOPURI-UON  190uUR) UID) [9]
K101001)01
Io pasderar ‘szowny
prjos Surssardxa QuIsue)IoW [eUOnUAIIUT
Aderoy) onu)sAS pIOIAIS '€ [URIPIN 9y 19 AN -96D d1neIpad qewnznjoAlo| VSN  POZIWOpURI-UON (100ueD) [$9]
one)seIoul ‘I90URd [eUONUAAIAUL
Aderoy oruraiskg AN AN 06 09 TSL8LOTOLON  Isearq eaneSou-ofduy, €9¢L¥990-4d VSN Paziwopuei-uoN - (190ue) [Iu]) [€9]
[EUOTIUSATAIUT
Aderoy) orwasks AN 9°GS ‘UBSN S6L 6¢ TSYO66SOLON  pIdueApe ‘siown) prjos [C6CMING eUIYD)  paziwopuel-uoN  (JoouQ Ui f) [9]
JUB)SISAI
-UoneIISed JNe)SeIoW [eUONUAAIAUI
Aderoy) onwasks AN 99 ‘UBIpIN AN €T AN ‘190UBD 1vIS0I] YOLINTIN VSN paziwopuel-uoN  (j0duQ ut) [) [19]
onelseIowt
10 pasueApe AJ[e90] unopaA [euoTIUSAIOYUT
Aderoy orwaskg AN AN AN 0T SYSYTSSOLON  ‘BWIOUIdIERD [RI[9YI0I qewnyiojuy VSN Ppaziwopuel-uoN - (joduQ ut) [) [09]
AI-] 23e1s urjopaA [eUOUAAIAUL
AN AN 8L ‘UBIPIN 8y LT 90891LT0LON ‘ewoydwA] unjSpoy qewnxmualg VS PoZIWOpuel-UON (poorg) [66]
aantsod-0ed
K10joeajar/pasdefar
“TDTV JIWRIsAs pue unopaA [eUOTIUSAIIUL (soyg
Kdeioyy o1uuo)sAg AN €€ “UBIPIA 0 ¥ AN ewoydwA| ury3poH qewrxmualg VSN  peziwopuer-uoN  Jdoue)) ul)) [86]
+3H
/+ TIHH dneiseowt
10 padueApE A[[BO0] [eUOTIUQAIOIUT
Kderoy) onuo)sAS AN TG UBIPAI AN +€ TLTYTTYOLON  9[qeloasayNnD ‘Isearg qewejepiue7 [eUONRUIU]  PIZIWOPUBI-UON  (SOY Jooue)) [£6]
sage)s
poxtu ‘sisornded
projewoydwA] pue
(ewoydwA] [[90-0318]
onsejdeue snosueind
Arewrid ‘sopro3ung
s1sooAwr) ewoydwA| unopaA [RUOTIUQAIIUT
Aderoyy orwaiskg AN C6C -UBIPIN 0s vs 0CCTSETOLON 1[99 L snoaueny qewrxmualg VSN Paziwopuel-uoN  (joduQ ut) ) [96]
%0L Ul AT-TIT 25e1s
Joqry uuy ‘ewoyd urjopoA Kpmys (ToouQ 180
AN AN 99 :UBIPIN AN 0T AN -wAp oo 1, [eroydirog quwrxmuaIg uredg [BUONEAISSqQ)  -ISO[01EWRH) [GS]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 8 of 32

486

K10}
-oe1jo1/pasderar pue

poreanun ‘ewoydwA] unopaA Apms
AN AN AN AN SS AN 1190 g 98re[ asnyiq qeumnzne[oq ELITIO) [eUoneAISqO (poorg) [LL]
O1JBISE)oUl/PIOUBAPE
9771F) ‘stown) prjos aurs [eUOTIUSAISIUT
Aderoy) orwaskg AN 109 “UBdIN Y9 8vl TST6EPIOLON  Sulssordxo-Uraylosoyl  -EIABI qeuniouy VSN Paziwopuel-uoN  (joduQ ut) ) [9.]
190UBd
Jsea1q aAneSou-o[din ued9)IA03 Apms
Aderoy) o1woIsAS AN 9G UBIPIIN 766 TEI AN onejsejow searg qewnznioes SN [euonealdsqQ  (10oue) ri1g) [6L]
93e)s QAISUIXD QULIIS) [eUOTIUAIUI
Aderoy) orwaskg AN 99 -UBIPIN AN 9T 666618TOLON  “1odued Jun| [[20-[[ewWS qewnzmidjeaoy VSN Paziwopuel-uoN  (JoouQ uuy) [{.]
1 2d£) ewourored
o1sAd proudpe pue
JI9OUBD [RLIIOWOPUD
‘I90UEBD UBLIBAO ‘19D
-ued Jsea1q — 2YIH
/4 ¥H ‘1o0oued Jsealq
aanegou-odin unope [eUOUAAIAUL
Aderoy) onwalsks AN GG ‘UBIPI]A AN 0¢l 966LLESOLON OlJE]SEIoUl/padueApy -pa[ Smeyrury VSN paziwopuei-uoN  (j0duQ ut) [) [1.]
K1010R1J1 ‘1OoULd
Sunj [[9o-[[eWS-UOU [BUOTIUSAIIUT (190U
UN AN AN AN I€ AN pue 195Ued UeLIBAQ C6ST-LINX AN pezIWOpuel-uoN  [099ukD fiuy) [¢/]
ued9) [eUONUAAIAUL
AN AN §7LG ‘UBIpIN €86 09 0€966970LON ORISEIOW ISeAIg  -XNISp qeuimiLied VSN paziwopuel-uoN  (j0duQ ut) [) [0L]
padsueape
‘19JUED UBLIBAO pUR [eUOTIUSAIDIUL
Aderoy orwasks AN §°¢9 “UBIpIN AN CC 8VCLOLYOLON ~ BWOUIOIED [[30 [BUSy V0009-Sd VSN Ppaziwopuel-uoN  (joouQ ut) [) [zl
K1010B1J01/3UR)SISI
-wnunerd ‘ewourdIed qurinzowed [BUOTIUSAIIUT (ToouQ
Aderoy) onwaskg plorg G9 -UBIpIN 00l  ¥L 61L6€SCOLON ueLIeAo Terjoyidy qewrejuLiuey, VSN paziwopuel-uoN [000uD) [69]
K103001j21
/pasdefar ‘ewroydwA| QULITS9) [BUOTIUSAISIUT
Aderoy) onwaskg AN €9 ‘UBIPIN L'Le €81 L10699C0LON UD{SpoH-uou [[90 g JelIxXmseouo] [euoneursju]  paZIOpuel-UON (poorg) [89]
9G68/¥600LDON  osdejar juejdsuen 1o
SSTH9TOTOLON wa)s o1oua3o[e-1s0d urjopaA
Aderoy) orwaskg AN C¢ ‘UBIPIN 8y GC *€€TITOTOLON ‘ewoydwA] unjSpoy qewnxmualg  [euolewrauy stsk[eue pajood (poorg) [L9]
onejsejowt
/PIJUBAPY ‘IOOUBD
UBLIBAO JUB)ISISI
-wnuneld pue 190ued unopaA [BUOTIUSAIUIL (soyg
Aderoy) o1waIsAS AN $9 ‘UBIPIIN L L8 LY6€9€T0LON 3unj [[90-[[BWS-UON qewnznisejl'] [BUONBUIIU]  PIZIWOPURI-UON  Jodue)) ul))) [99]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 9 of 32

(2026) 34:486

Supportive Care in Cancer

Kiojoerjar/pasderar unopoA [eUONUAIUT
Aderoy) orwasAg AN 9¢ ‘UBIPIN 8¢ 6C AN ‘ewoydwA] uR{SpoH qewirxmualg VSN PoZIWOpueI-UON (poorg) [€811
onejselow
/padueApe A[[edo] JuIsuejARl [BUOTIUDAIAIUT
AN AN LS “UBIPIN g'Le 91 €ITYCECOLON  ‘SIOWn) PI[OS PAOUBAPY qetuejrusng, ueder  poziwopuer-uoN  ([0ouQ uuy) [06]
I9oued 3unj [[99-[[eWS QULIISI) [eUOTIUDA (100u0
Aderoy) onuo)sAS AN $9 UBIPII AN 8PL TISECOEOLDN  23eIs-oAIsuaIxo ‘Sung qewnznid[eA0y [EUONBUIAIU]  -ISJUI PAZIWIOPURY seioy ) [68]
[eUONUAAIANUI
Aderoy oruraiskg AN 66 ‘UBIPIIN v ve €I8EPSEOLON  siouwn pIjOs PaduBAPY 620CXD VSN paziwopuei-uoN  (j0duQ u) ) [88]
O1)BISe)oUl/PIOUBAPE [BUOTIUDAIAIUT
AN AN AN AN 91 LTY6LSOLON  ‘S10Wn) PIOS POUBAPY L008LvVd BUIYD  pIZIWOpURI-UON  ([0dUQ Ul [) [98]
oness [BUOTIUSAIOIUT
Aderoy) onwalsks AN GS -UBIpIN 001  9¢ €SITYLYOLON  -BIOW/PIdURAPE ISBAIG COODIN BUIYD  pSZIWopueI-UON  (JoouQ ur) ) [£8]
(Jue)sIsax
-wnunerd) pasueape [eUOTIUDAIIUT
Aderoy onwaskg AN AN AN TS LELSLESOLON “190UBd UBLIEAQ 9008Lvd BUIYD  PSZIWOPUBI-UON  ([0dUQ Ul [) [¢8]
QuIsuLIWw [eUOTIUdAIIUL (doy
Aderoy) orwalsks AN AN AN LT 66S¥8LE0LON AI 3338 DTOSN QewINZMSe1], SPUBHIOYION  PIZIWOPURI-UON sy U OLD) [+8]
K10)0e1j21/pasderar
‘oseyd jse[q proydwA|
TIAD PUe e[ urorwes [RUONUIAINUI
Aderoy) orwass AN C9 ‘UCIPpIN AN 81 8661 T€COLON onse[qoydwA] Aoy -0z0 qewnzmouf AN peziwopuer-uoN (Arexqr] VHH) [€8]
K10yoe1jo1/pasderar
‘@IUINA] JNSE[q QULIIS) [eUOTIUSAIIUIL
Aderoy) orwaiskg AN GS “UBIpIN 9 ¢¢ ¥9C699C0LON -oydwiA| amoe [[o0 g qewrxmsesuo] VSN paziwopuel-uoN  (ApY pooig) [€8]
K101001)01
/pasdefor ‘ewo[oAw QuLIIS) [eUOTIUSAIIUL
AN AN S¢S -UBIPIN Lse 9§ SECTEYCOLON pue ewoydwAy qelunjueprwe [euoheuwlu]  pIzZIWOpUel-UON (poorg) [18]
onejsejowt unopaA [BUOTIUDAIUI
Aderoy) onuss AN 09 :UBIPIN 99 8¢ 850660C0LDN /padueApe A[eoo] ‘Sung qewnzmosI[d], [BUONBUINU]  PIZIWOPURI-UON  ([0oUQ uuy) [08]
I00ued Junj [[29
-[[EWS-UOU Oje)SeIW unopaA [eUOTIUSAIIUT
Kdeioyy o1wuo)sAg AN AN AN 9€1 9€G6ESEOLDN  /padueApe A[[eoo] ‘Jun QewNZNIOSI[9], [BUONBUIAIU]  PIZIWOPUBI-UON  ([0dUQ uuy) [6/]
OTOSN dnels
-BJOUI IO PAJUBAPE
A[Te00] pajean [BUOTIUSAIUIL
AN AN L9 “UeIpI]N AN 65 898CC9S0LON Arsnoraaxd ‘Sunrg [TO-XLAIA [euoneulou]  PIZIWopuel-uoN ([0duQ ul) f) [8L]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 10 of 32

486

padsueApe [BUOTIUSAIIIUL (100uQ
Aderoyy onwaskg AN AN AN ST AN ‘Teunsajuronsen 0T09SAS BUIYD  PozZIuOpuel-UON ur) ) [So1]
paje)s jou ‘ewoyd uropaA Apnys
Aderoy) orwaskg AN Of -uBIpaN 6ve 99 AN -wAy 2ansod-0edD qewrxmualg BUmngD [euoneAlasqQ (pooig) [¥01]
onejsejowt
10 padueApe A[[BI0]
‘BUWIOUTOIBO0UIPE [RUOTIUIAIUI (100uQ
Aderoy) orwaskg AN €9 ‘ues\ IN 1T LTSTOLSOLON [e300p dnealdued 6C1-O9d [euoljellou]  POZIWOPURI-UON urd ) [€01]
pasueApe ‘siown)
PI[OS paduBApE [RUOTIUSAIIUL 201
Aderoy) orwaskg AN AN AN <€ CELOSYYOLON aanisod-zyHH 10010D [eUONBUIA]  PIZIWOPURI-UON  (S9Y 10UeD) [Z01]
sIown) prjos d1je)s
-BJOW JO PISUBADPE [BUOTIUSAIUIT (s3n1g
AN AN 9¢ -UBIPIN 6°'LS 6l 606SYT€0LON ‘[eunsajuronsen OLT-A9dV [PUONBUIAU]  PIZIWOPUBI-UON  MIN Is3AU) [1071]
K10}
-oe1joI pue pasdefar unop [UOTIUSAIUL
Kdeioy) o1wo)sAg AN L°69 :ueIpajy 8¢ S¢S AN ‘ewiofeAw o[dn[njy  -ojew qewrejue[Og BIRNSNY  PIZIWOPUEI-UON  o4; (POOIE) [00T]
pawiodar jou ‘ewof unopoA Apnis (1o10u0
AN AN GG ‘urIpoN AN +9 AN -oAw pue ewoydwi ] qewIxmuoIg vsn [EUOTIBAIOSGQ  -ONSED [ WY) [66]
aane3ou-o1din oness UBOIIXNIOP [BUOTIUSAIIUT
Aderoy) onuoisAg AN €6 :UBIPIIA. AN € G8ETOPEOLDN  -BI2W/PAdUBADR ‘Jsealg qewejodoje [EUONBUIOU]  PIZIWOPURI-UON  (SOY Iooue)) [86]
oness
-BJOW JO PIdUBADPE [eUOTIUDAIIUT
AN AN 19 -UBIPIN ¢l 8 SYOECESOLON Areoo] ‘srowm) prjog ITSENOA] [eUONBUIU]  PAZIWOPUBI-UON (SO JodueD) [L6]
padueApe [eUOTUSAIIUL (100uB)
Aderoy) orwasks AN AN 688 SY €89€0ISOLDON  ‘siown) pIjos padULAPY ¢ I-"TIO0L AN pezIWOpUEI-uoN  [099uKD [ Iu]) [96]
onejsejowt [euonuoA
Aderoy) onwasks AN AN £€9C ¢l T8I6E9TOLON  ‘BUIOUIDIRD [[30 [RUSY A€D91-SDV  [euOneuIlu]  -IaJul paziwopuey  (1s150[0ouQ) [S6]
(JoorWH
O1B]SEIOU/PIOUBADE [RUONUSAIUI  -Teyd JOyloway)
Aderoy) orwasks AN 86 -UBIPpIN '8¢ I€ 0€06v¥£0LON ‘Teunsajuronsen Y91-{eL VSN paziluopuel-uoN 10ueD) [16]
paje)s jou ‘(soproguny
s1sooAwr) ewoydwA| unopaA [BUOTIUSAIIUT (1oouQ €2
AN AN AN AN 61 AN 1[99 I snoduein) qewIxmualg [eUONRUINU]  PIZIWOpUBI-UON  -ISo[ojewaH) [£6]
K1oyoeajar/pasderar QuISUBIARI [RUOTIUIAINUI
AN AN AN AN 9 AN “ewrofeAwr ofdniny qewirxniepug VSN  PpoZIWuopuel-uoN (poorg) [z6]
BIUINI]
onsejqoydwA| 9ynoe
129 g K101081)21 10 (o1
pasderar ‘ewrojeAwr qursue)ARI [EUOTIUSAISJUT ewo[A A ewoyd
Adeoy orweiskg AN 0S :UBIPI] 6 9¢ 6L1077T0LON pue ewoydwAT qewIxmo) [eUONEUIIU]  paziWOpuel-uoN  -wATuID) [16]
Kderoyy  srxejAydoad
JO SouI[ IOl  ONRUWIANUY A3y orewdy ¥ u diren],  93ess pue ad£) 100ue) (orouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 11 of 32

(2026) 34:486

Supportive Care in Cancer

— TJ9dH/+dH ueo)IA0S [euonjuoA
Adeoy) orwo)sAS AN AN AN €4S 6€£€T106E0LDN one)selow ‘)searg qewnznjioes  [eUONBUIAIU]  -ISJUI paziuopuey (soy 1ooue)) [611]
onejselow
/padueApe A[[eoo] unoprjad [EUOTIUSATUT (soyg
Aderoyy orwaiskg  VIEIHS AN Lv8 LET TTOETTCTOLON  ‘SIown) PIOS PAOUBAPY QeWINZNRJO) [BUONBUIAIU]  PIZIWOPURI-UON  190ue) ul[d) [811]
OT)E)SEIOU/PIOURADE [BUOTIUDAIOIUT (100uQ
Aderoy) orwaskg AN 19 “UeIpIN AN LE S6881LSOLON “I90ued oLISED CCO-DLV [euoneuloju]  pozIuopuel-UON u ) [L11]
onels
-BJoUI JO PAdUBADPE [EUOTIUSATAUT (ToouQ
IN AN AN AN 9¢ AN Areoo[ ‘sroum) prjog J9¢0gdHIN BUIYD  paziwopuel-uoN Ui ) [911 ‘¥IT]
paoueApe [BUONIUDAIOIUT
Aderoy) orwasAg AN AN AN CEC YN ‘siown) prjos padueApYy 0TO9SAS AN POZIWOpURI-UON  ($9Y 1ooueD) [GT1]
one)seow
IO paduBApE A[[EO0] [EUOTIUSATIUT [0ouQ
Adeoyy orwasAg AN AN AN 6€ 16VC9TSOLON  ‘Buourores joex Arerrg 1arod-1d BUIYD  PIZIWOPURI-UON  UUV) [91] “411]
bl (:5)
1sea1q aanesou-o1din uedNIA03 [euonuaA (192
Kdexoy) oto)sAg AN AN AN 61 SSHPLSTOLON oTje)SEIOW ISBaIyg qewnznIoes [eUONBUISIU]  -IOJul pozrwopuey — -ue)) ring) [¢17]
(ss1-s01 Ko1oexpor
NOD +1 Jo pasdefar ‘ewofofw urjopoA [RUONIUIAIUI ([orewroey
Aderoy) onuoysAg AN UBIPOIAL 1€ 9¢ 88076%10LON pue ewoydwi qewIxmualg [RUONRUINU]  PIZIWOPURI-UON 1o0ue]) [Z11]
pasueApe [eUONUAAIAUL (100uQ U1 1)
Aderoy orweskg AN AN AN 9 LTYYPLSOLON  ‘SIOwn) pIOS paduRAPY EOONMST eulyy  paziwopuer-uoN  [T11 01T ‘801 ‘6]
QATSEAUT
-9[oSNW—UOoU YSLI Apms ([oouQ
£103mg AN AN AN 0€ AN -ySIy Teoued 1oppe[g  UNOPAA qeWEIISI] BUyD [euoneAIssqQ ur) ) [601]
sadels
poxtu ‘(aanisod unopaA Apms (poorq)
AN AN AN AN STI AN -0£@D) ewoydwA qeuirxnuarg BUIYD [euoneatssqo  [I11°OIT ‘80T ‘Sl
onelseow
/PJUBADE ‘BUWIOUIOIBD
-oudpe uonoun/ [ead [RUOTIUQAIIUT (JoouQ uuy)
Aderoyy onwaskg AN AN IN 651 6178SFSOLON  -eydoso-omsessinsen €EIF] [eUONBUINU]  pIZIUOpuRI-UON  [TTT ‘01T ‘80T “C]
juejsisar-wnunerd [RUOTIUIAINUI (100uQ
AN AN C9 ‘UBIpIN 001 <9 €1€9¥1C0LON ‘I90UBD URLIBAQ V90rONINA VSN  PpoZIWopuel-uoN [000u£D) [9071]
O11)SEIOW/PAdUBAPE
‘100ued dnearoued
9[qBIDASRYNN pue
(queystsar-wnunerd) [UOTIUQAIOIUT
Aderoy orweiskg AN AN AN LL 8S6SCE10LON Jooued UBLIBAQ VSLSONINA VSO PI3ZIWOpURI-UON  ([09UQ uuy) [L0T1]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 12 of 32

486

K10yoe1jo1/pasderar

unop

[eUOTIUSA

Aderoy oruaiskg AN AN AN S6 8L9GTSEOLON ‘ewofokur o[dnnA  -ojew qEUIEIUE[E [RUONEUIU]  -IS)UT POZILIOpULY (poorg) [s€T]
juejsisar-wnunerd [BUOTIUDAINIUT (JoouQ
Adeoyy orwasAg AN AN AN Sy Tr698€€0LON {1o0UL ULLIBAQ 20T-aVIONW uedef  paziwopueI-UON und ) (el
paosueape unopaA [eUOTIUDAIIUI (100u0
AN AN 8¢ ‘UBIPIN w6 LLYTTECOLON  ‘SIOWN) PIOS PAOUBAPY qewnzmosI[a], ueder  poziwopuel-uoN uuy) [e€T]
K1039R1591 1O pasderar unopaa [eUONUAAINUI
AN AN 19 “UBIpIN Ic €€ AN ‘soproguny sISook N qewrxnmuareg VSN PoZIWoOpuel-uoN (poorg) [ceT]
I00UBd
3un[ [[eo-[rews K10} [eUONUA I UL (JoouQ
Aderoy orwasAg AN €9 ‘UBIpSIA 0S 66 Y616€9E0LON  -oeljor/pasdefar ‘Sun [10-AddV [eUOhBUIM]  PIZIUOPUBI-UON ur) ) [1€1]
O)e)SEIOUI/PIOUBADE [eUONUAAIAUI (ToouQ
Aderoy oruraiskg AN AN AN S8 1690STSOLON  ‘stowny prjos o[dnny €0€1-9d [euoneuloju]  poZIUOPUBI-UON ur) ) [ogT]
JI90UED UBLIBAO
[eroyids jue)sisar QUISUBJARIOS [BUOTIUSAIIUT (100uQ
Aderoy) orwasAg AN AN AN LE 9$S60910LON  -wnune(d ‘or5ojooouin qEWIXMIOAITA  [EUODBUISN]  PIZIWIOPURI-UON urd ) [6z1]
oness
-BJouW IO JULINJAI ueo9)1A03 [BUOTIUDAIAIUT (soyg
Aderoy) o1wasAg AN 79 “UBIPIIN €T ¢ LTLY96E0LDN  AJ[BOO0[ “Yoou pue pedy qewinznjioeS [BUONBUIIU]  POZIWOPURI-UON Jodue)) ul))) [871]
asdefar jo
YSLI Y31y 18 UoISSIal
9jerdwod ur [ DH
-o[[e-1s0d ‘eruayna| urorwes [RUONUSAIIUL
Aderoy) onwalsks AN V¥ “UBIPI]A 0¢8I 167701 €0LON onse[qoydwA] Aoy -0z0 qeunzmouf VSN paziwopuel-uoN (ApY pooig) [LT1]
(suoneorunu
onejsejowt unopaA [eUOTIUDAIIUIT -wo)) YoIeasay
Aderoy) orwasAg AN 09 :UBIPIN 98 201 916v0SYOLDON  ‘siown) prjos a[dnnjy qRWERMAAO[IZ [BUONBUIU]  PIZIWOPUBI-UON 10ue)) [971]
(oneIselow/padueApe
A[Teo0]) AI/III 93%3S UBd9IXNIAP [EUOTIUIAIIUL (100u0
Aderoy orweskg AN AN AN OF S8ETOVEOLON ‘100UeD [BI[AYI0IN qewejodoje(] [RUONEUIIU]  PIZIWOPUBI-UON ur) ) [ve1l
O1)B)Se)aUl/PIJUBAPE ued9)ol [eUOTIUSAIUI
Aderoy) onusks AN 0G :UBIPIN AN 9% T8YETISOLDN  ‘siowm) prjos o[dnnjy -wres Smejixngd [BUONRUINU]  PIZIWOPUBI-UON  ([09UQ UUY) [6Z1]
K10)0R151 (e
/pasderar ‘ewroydwAy unopaA [BUOT)USAISIUT rwO[oA A ewoyd
Ade1oyy orwaiskg AN €€ UeIpON €€ 6¢ T19vPLZ0LON UIYSPOH] [e21sse[D) qewxmuaIg VSN paziwopuei-uoN  -wATuID) [€21]
O1)BISe)aU/PIJUBAPE [BUOTIUDAIUI (s8n1g
Aderoy orwasAg AN L9 “UeIpI]N 9 91 T66LE8TOLON ~ ‘BLIOUIDIED [[30 [RUY 710-XdO VSN POZIWOpURI-UON  MAN 183AU]) [ZZT]
Al 2881s ‘ewourdIed [RUOTIUIAIUI (sSnug
Aderoy) orwaskg AN AN gel Le 128L6V10LON 1[99 [eual [[99 Tea[D) TLUDNV [RUONEUISIU]  PIZIWOPURI-UON  MON 1saau]) [121]
payodar jou unopaA Apnis (1ooew
AN AN 91 :ueIpoy IN ¢ AN ‘ewoydwiA] s urySpoy qeuwirxmualg Areap [euoneAlasqQ  -Teyd Juoxr) [0z1]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 13 of 32

(2026) 34:486

Supportive Care in Cancer

(099-0°8%
20D LS — CYdH/+ ¥H dhers ued9} [euonuaAIuL
Kderoy) ora)s£g AN “UBIPOIN AN 66 99/59670LDN -€IOW/PIOUBAPE )SBAlq -XNIOp qewmiied [BUONBUIOIU]  PIZIWOPUERI-UON  (JOSUQ UUy) [8+]1]
K1oyoe1yar/pasderar
Qg1 “TONW
“1091Q) ewoyd [eUOnUAAIANUI (sSnuqg
Kderoy oruraiskg AN - S99 ‘UBIpIN 0c 0T 06891CCOLON -wAT uR{SpoH-uoN VOLAD-NDS VSN POZIWOpURI-UON  MON IS9AU]) [Lp1]
onje)seIow [EUOTIUSATAUT (soyg
Aderoy orwaiskg AN L9 "UBIpIN ¥'0C €6 TSOE96T0LON  ‘BWOUIIED [RI[OYI0I[) HSISOV [eUOnRUISU]  PIZIWOPURI-UON  190ue) uld) [9¢1]
one)selow
10 padueApE A[[BO0] [eUONUAAIAUI (109uQ
AN AN AN AN S¢S TY6EETI0LON  ‘SIown) PIOS PAOUBAPY 7£06D0-Dd [euonEUIU]  pozIWIOpUeI-UON ud ) [yl
K10)01501
/pasdefar ‘wisejdoou
1[99 ONLIPUIP pIo} [eUOnUAAIANUI
Aderoy oruraiskg AN €L ‘UBIpIN 9¢ ¢ AN -Koewserd onserg CEONDINI  [eUOnEBUIS]  PIZIUOPUBI-UON (poorg) [v1]
pasouserp Amau
‘(+yd) eruayna| urorwes [eUONUIAIIUT
AN AN 19 ‘UBIpIN 0s 8I AN onse[qoydwA] oy -0zo qewnzmou] VSN paziwopuel-uoN  (pooid) [ev1 ‘Th1]
one)seow
/padueApe A[[eo0] [UOTIUDAIO)UT (ToouQ
Aderoy) onwaskg AN 8G ‘UBIPIN 09 0oy SL9Y6ESOION  ‘sowmny prjos a[dniniy V9096-Sd [eUOhEUWIS]  PIZIUOPURI-UON uuy) [ey1 “zh1l
sjown) pIjos [eUONUAAIAUL (ToouQ
Aderoy) onwalsks AN AN AN TE 816¥6¥SOLON Olje)sejoUll/padsueApy COONIST El[ensny  poZIWOpUeI-UON ur) ) [191]
oneIseIow
/padueApe A[[E20] ued9)IA03 Apms (Tooup
Aderoy) orwaskg AN 99 -UBIPIN L 0ce AN “190UeD [RI[AYI0I() qewnzmioes vsn [euonEAISqO ur) ) [ov1]
onelseow
/padueApe A[[ed0] ued9)IA03 Apms (Tooup
Aderoy) onwasks AN [L -UBIpIN 0c 98 AN BWOUIIED [RIYIOI[) qewnzmioeg vSsn [BUONBAISSqO ud ) [6€1]
OT))SEIOU/PIOUBAPY urjopoA [eUOTIUSAIOIUT
Aderoyy orwaskg AN L9 -UeIpIN Sy 79 6££C0ECOLON ‘UD[S pUB BWOUBIIN  QRWUNWNIRQUISID VSN PIZIWOpUeI-UON  ([09UQ UuY) [8€T]
payoads UBdIXNIAP [euonuaA
AN AN AN AN 85 9££00T1€0s1dl 10U “I90URD OLISED qewnznser], uedef  -rojur pazrwopuey  ([0ouQ uuy) [££T]
(A30100UQ
(eANB3U-7YHH/AD ued?) [RUOTIIUDAIIUT uuy) [¢zz]
AN AN ¢S UBN 00T 8L 8TSOT9FOLON  -1S0d-yH) A[1ed ‘Isearg  -XnIop qeuimined ured§  PAZILOPUBI-UON “Te 19 BILAIIO
paouBApE ‘sIown) [RUOTIUIAIUI
AN AN 09 -uBIpaN gy <¢ T9L80TSOLON  prios Surssaxdxo-11d ATIAd-NDS [UONRWINU]  pazIwopuel-uoN  (JoouQ uuy) [9¢T]
oaneSou ueod)IA0g [UOTIUQAIOIUT
Aderoy) onwaskg AN PS “UBIPIN AN 9C 0£T6£070LON  2[dLn deIseow ‘Isearq qewnzmioeg VSN paziwopuel-uoN  (jouQ ur f) [¢€]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 14 of 32

486

(oneiserowr) AT-TII
93e1S 9[qRIOASIYNN

[euonuaAI}UI

(sSn1iq

Aderoy oruraiskg AN G9 -UeIpSN (41 ¥99CCSTOLON ‘UD{S PUB BWOUR[IIA V9ZSONQH [PUONBUINU]  PIZIWOPURI-UON  MON 18AU]) [€91]
O¥9-0t padsuBApE ‘IOJULD
MO 9S uonoun( eadeydoseo [BUOTIUSAIIUT (Tooup
Aderoy) orwasAg AN -UBIpIN Ly LOIT LOESO8Y0LON -0IISES 10 LSt 106DOIND BUIYD  pozZIuopuel-UON 190ueT) [291]
pareinw
“LIDd A10)0€1j01
/pasde[ar ‘1ooued [BUOTIUSAIOIUT
Aderoy orwaskg AN G9 -UBIpSIN AN Y STOTZLYOLON Sun] [[e0-[[ewWs-UON LE9-AGEV T[eUONRUIO]  PIZIWOPURI-UON  (09UQ UuY) [197]
onejsejowt UnopoA [PUOTIUDAIIUL (10ouQ
Aderoy orwraiskg AN L9 ‘UBIpIN AN Tl 666160C0OLON ~ ‘BUWOUIdIRD [RI[2Y10I() qelun}iojuy [euoneulrsju]  poZIUOpUBI-UON urd ) [091]
O1)BISe)aUl/PISUBAPE [eUOTIUSAIIUIT (s8n1g
Aderoy) onwaskg AN C'LS ‘UBSN L8 Or S0C6CICOLON “I90ued 1881 80805990-dd VSN PIZIWOPURI-UON  MON 183AU]) [66T]
onejselow 10 [RUOTIUSAIIUL (10ouQ
AN AN AN AN oY TLSTO6YOLON  P3doueApe ‘siown) prog ¢I-Xd0 VSN paziluopuel-uoN ur) ) [8¢T]
oness
-BJOW JO PIdUBAPE [eUOTIUSAIIUI
AN AN AN N8I 661 ¢S TY0LON A[reoo[ ‘siown) prjog YOTEMS [BUONBWINU]  PIZIWOPURI-UON  (JOOUQ UUY) [LGT]
K1o10e1501/pasderar [BUOTIUdAIIUL
Aderoy) orwaskg AN 99 ‘UBIPIN AN L91 €0ISLCE0LON “ewrofeAwr ofdniny QEUWILISOAST) [PUONBWISN]  PIZIUIOPUBI-UON (poorg) [96T]
onejsejowt
/PJUBADE ‘qTIdeN
ssaxdxa 03 A[y1| [BRUOTIUSAIDIUL (100uQ
AN AN AN V18  6S 8T96TEEOLON  stoum prios ofduiny 9ECT-LINX VSN paziuopuel-uoN [000ukD) [¢GT]
(eAne3ou-7yaH) ued9)1A03 Apms (uadp
AN AN AN AN 1T AN 11111 93e)s ‘Isearg qewnznjioeg BuIyD [EUONEAIDSqQ OIS [¥S1]
K10joeajar/pasderar unopaA [RUOTIUQAI)UT
Aderoyy orwasAg AN y¢ ‘UBIPIN Lse vl AN ‘ewoydwA| urySpoH qeuirxmuarg VSN POZIWOPUBI-UON ¢ (POOIE) [€CT]
AI/III 98818 “1o0ued UnopoA [RUOTIUSAIDIUL (10ouQ
Adeioy) onudisAS AN §°G9 ‘UuBIpI €W 9T L1888670LON 3uny [[90-[[EWS-UON qewrejodeuy [eUOTIBUINU]  POZIWOPUBI-UON oeioy], f) [zS1]
(eAne3ou-gyydH ‘Mo[
-¥d Surpnjour) 10ued
Jsealq 2ane3au-o1din unopipad [RUOTIUdAIDIUL (soyg
Aderoy) orwasks AN €6 ‘UBIpIN 00T  8I 1€€E€YCE0LON oneISLIoW ISBaIgq qewnzniajor VSN paziwopuel-uoN - 1eoue) ur)) [1671]
onejsejowt
‘sose)selow [easulu uedd) [BUOTIUDAIUI
Aderoyy orwaskg AN CTIC -UBIpIN 06 0¢ 066S98SOLON  -ow0)dd] Jown) prjog  -XNIop qewnilied [EUONBUION]  PIZIWOPURI-UON (PN 1eND) [0ST]
(65—Sv (uean(
NAOD TS -peoau JIdjje ISeIsIp QuUISUBIWD Apms (uadp
Kdeioyy o1wu9IsAg AN TURIPIIA AN 202 AN [enpisar) ApIe9 ‘searg qewnznjser], e [RUOIIBAIISQO OIS [611]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 15 of 32

(2026) 34:486

Supportive Care in Cancer

aanegdou-ordin uBdOINTA0T [BUOT)USATIUT
IN AN S8p “UBIPIN 001 0S 6010€CY0LON TI1-T 25e)s ‘Isearg qewnznoes VSN PIZIWOpueI-UON  (JOSUQ UUY) [9/1]
K10joe1j01 (e
/pasdefar ‘ewojoAw [BUOT)UDAIIUT BWO[AAA ewoyd
Aderoy oruraiskg AN 7 ‘UBIpIIN Ly SI S6vYSTO0LON pue ewoydwi | #709%080-1d [eUONEUIGI]  PAZIWOPUEI-UON  -WATUD) [GLT]
K10}
-oeijor/pesderar ‘erwu [eUONIUDAIOIUT
AN AN 6°¢S ‘UBIpIN AN 6€ AN -o9nof projokw oy 1dITIN-Td euly)  paziwopuer-uoN  (pooid) [FLI ‘€LI]
onels
-BJoUl JO PAdUBADPE
A[1e00] ‘s1o0wmn) [euoTIUDAIOIUT (soy
Aderoyy orwasAg AN PS UBIPIN 16 LOI 89LT9¥SOLON  PIOS Ioyj0 pue jsealqg 1dLON-T4d BUIYD  pozIIOpUeI-UON 10ue)) [€L1]
asdear )s1y ‘et uIe3ozo [eUONUAAIAUI (ToouQ
Kdexoy) oto)sAg AN 19 UBIPAIA AN 21 AN -9Ynof projeAw 9noy qewnZnjwon) [BUONBUIOU]  POZIWIOPUBI-UON ur) ) [2L1]
[eUOTIUQAIOIUT
IN AN LS “UBIPIN AN 6C1 SIT9E9SOLON  padueApe d130[090ukDy $SEIF] [eUONBUISIU]  PIZIWOPURI-UON  ([09UQ UUY) [T1LT]
onels
-BJoUl 10 PAJUBADPE
KTe007T ‘100UBD UBOI)XNIP [RUOTIUSAIOIUT (ToouQ
Aderoyy orwaskg AN AN AN 01T S8ET0VE0LON Sun [[oo-[[eWS-UON qewejodoje(] [RUONBUINU]  PIZIWOPUBI-UON ur) ) [oL1]
O1B]SEIOU/PIOUBADE
‘s1owny prjos aansod unopaA [EUOTJUSATUT (sSniq
Aderoyy orwaiskg AN 19 [uRIpIN 9 €9 8€STOPTOLON -0€dD 21dny qewIxmuaIg VSN PIZIWOPURI-UON  MAN IS9AUT) [691]
onels
-BJoUl IO PAJUBADPE [RUOTIUIAIUI (sSnuq
Aderoy) orwasks AN AN 8¢ 9C 69916810LON A[reoof ‘srowmny prjog L0S€9790-4d VSN POZIWOpURI-UON  MoN 1s9Au]) [891]
JUSLINOAT
jueysisar-wnuned [eUOTIUDAIOYUT
Aderoyy orwaiskg AN C9 UBIPIN IN 8¢ 891L6LSOLON “I90ued UBLIEAQ CEECAZY [BUONBUIAN  PIZIWOPURI-UON  (J0OUQ UUY) [L9]]
K101001j21
/pasderar ‘ewrojoAux [BUOT)USAISIUT
Aderoyy onwaiskg AN 9 URIPIN (N €09¥TYE0LON pue ewoydwAg 100-04.LS VSN pazIopurI-uoN (poorg) [991]
O1JB]SEIOU/PIOUBADE
‘PWOUTOIED [[2D [RUAI [RUOTIUIAIUI (year],
AN AN 0L -UeIpsN vy 6 CST1LY6COLON pue I90Ued UBLIBAQ 8STIMH [PUONRUINU]  PIZIWOPURI-UON  $Y [09UQ) [S9T]
K1030€1301/pasderor [UOTIUQAIOIUT
Aderoyy orwskg AN P9 ‘URIpIN AN €2 81¥ETIYOLON ‘ewoaAw ddnny SLOLAM [PUONRUISU]  PIZIWOPURI-UON (poorg) [¥91]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 16 of 32

486

one)seIow
/PIduBApE ‘SIOWIN)

prjos Surssaidxa UBJIXNIAP [PUOTIUDAIAUL
Aderoy oruraiskg AN AN AN LET 006¥9SCOLON -C¥HH dnmy qewinzmsei], [PUONBUINU]  PIZIWOPUBI-UON  (JOSUQ UUY) [88T1]
(—7¥yaH
/+dH pue DGN.L) unopaA [BUOTIUDSAIIUI
AN AN GG -UBIpI]A 0or 18 £7969610LON oneIselow Isealq qeuinznjedrper] VSN POZIWOpUeI-UON (09U uuy) [£81]
K1010R1331 “(DTDSN
Qwios ‘onearoued pue
[e10010[09 ATrrewrrid) quisue) [eUONUAIIUT (Tooup
Aderoyy onusAS  VIELHS $G UBIPII ey L€ AN - siowiny pIjos PAOUBAPY  -IoW qeWnZnjue)) VSN  POZIWOpPURI-UON urD 1) [981]
onejselow
10 paoueApe A[[eo0] [EUOTIUDAIAIUL (soyg
Aderoy orwaiskg AN 8§ ‘UBIPIN I8 89 T6LT60TOLON  ‘stown) prjos o[dnny VeS6SHATd VSN Paziwopuei-uoN  1aoue) uld) [¢81]
aanisod
-Z¥AH dneliseow UBOIXNIAP Apms (or1q wreyd
Ade1oy) o1woIsAS AN AN AN 9¢ AN 10 PIOUBAPE ‘Isearg qewnznjser, b el [eUONIBAIISqO 100uQ ) [681]
K101001391 ([no1
/pasderar ‘ewoydwA| unopaA [BUOTIUSAIIUT ewO[AIA Bwoyd
Aderoyy orwasAg AN 6°C¢ “UBIPIN 6'LE 6C AN UD{SPOH [BIISSE[D qewrxnuarg VSN pezrwopuer-uoN  -WATuID) [£81]
BWOUIDIRD [[99 [BUAL
onejsejow Jo ewroyd
-wA[ ur3poH-uou
K10)0e1j21/pasderar unopoyew [eUONUAAIAUL (s8n1g
Aderoy orwesAg AN §09 UeIpAy vT 8¢S T16STOTOLON aansod-0,aD QEUINZNIOSIOA VSN POZIWOPURI-UON  MON 18aAU]) [Z8T]
OI)BISe)Ul/PIJUBAPE QuIsuejARI [eUOTIUSAIIUIT
AN AN AN AN € 8YSLSITOLON ‘Siown) pIos padueAPY qewe)wsn], [EUONBUINU]  PazZIWOPUBI-UON  ([0oUQ uuy) [181]
K101001)01
/pasdefar ‘ewroydwAy unopaA [euonIUAA (eroyd
Aderoy) onwaskg AN 6¢ -UBIPIN g'6c 98 LY98LEYOLON UD{SPOH [EOISSB[D qewnxmualg  [eUONeWIU]  -I9JUI PIZIUOPURY -sewaH) [081]
onejsejowt
/PJUBADE ‘JOOUBD urjopaA [RUOTIUIAINUI (1o0uQ
AN AN §9 ‘UeIpSN 6Ly 8p 850660C0LON Sun [[22-[[EWS-UON QEUWNZMOSI?], [eUuonello]  PIZIUOpURI-UON ur) ) [6L1]
S)[Npe IOP[O dATRU
-juowear) pue K10}
-oeija1/pasderar ‘et QuLIIfe) [RUOTIUIAINUI
AN AN €L “UBIPI]A AN I€1 6CETO6TOLON  -o3ne[ projoAw noy qelirxnisepe;s VSN  PpoZIWopuel-uoN (poorg) [8L1]
(uonewoy
-suer Iayory “IDIN
“10971Q) K101081)21
/pasdefar ‘ewo[oAw unopaA [BUOTIUSAIUIL
Aderoy orweiskg AN QL :UBIpay & ¥S 08T€£8E0LON pue ewoydwAT QEWELIoA0[1Z, VSN  PAZIOpULI-UON (poorg) [LLT]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 17 of 32

(2026) 34:486

Supportive Care in Cancer

onels (soy
-BJOW IO PadUBApR [PUOTIUDAIAUL 190UBD) $70T
AN AN AN AN oY 8VE0LYSOLON A[reoor searg rarod-1d AN paZIopuel-uoN “Te 10 M
O1JBISL)oUl/PIOUBAPE [BUOTIUDAIAIUL
AN AN AN AN PY 6LYE9TSOLON  ‘SIOWN) PIOS PIOUBAPY 6800C-SH BUIYD)  pazIWopueI-uON  ([02UQ uuy) [#07]
91qe109s
-9y NN 10 d1jeIseIow ued [PUOTIUDAIIUL (10ouQ
Aderoy oruraiskg AN AN AN ¥9 99€6LSSOLON ‘190D [BLISWOPUF  -91NS3s 1IBqRIRuURy VSN PoZIWoOpuel-uUoN u) ) [10]
[ QLB ANA LK)
K10)0€1)01
/pasderar ‘eruayna| uInqIAdzZe)
Aderoy oruraiskg AN C ‘UBIPIN AN ST AN profoAw 2noy qetie}eAng vsn SIS 9se]) (poorg) [00z]
K10y0€1j01/pasderar
‘g9-SAIA 10 eIy [BUOTIUSAIIUT
Aderoy) orwasAg AN AN AN 9 669€CCSOLON -N3[ pIojeAw AINOY LIT-VIOW VSN PpoZIWOpueI-UON (poorg) [6611
(aurg
1s11j) I90UBD Funy [[90 [661] (ToouQ
-[[ews-uou d1e)seIdw uedA)XNIIP [RUONUDAIIUT urD ) [861]
AN AN AN AN OF 1SLZI9Y0LON 10 pasueApe ‘Sung qewrejodoje  [PUONBUIAIU]  POZIIOPURI-UON “Te 10 Tebep
oness LALILETN (10ouQ
Aderoy orwraiskg AN €6 ‘UBIpIN 00l €L TO6STT90LON  -BIOWIAUSIINIAI ISBaIg 2012d0L BUIYD  -~IoJul pazIWopuey urd ) [961]
(Cred
(oneys UuBJ9)XNIP Apms 3Ing suerorsAyq
Adeioy) orud)sAg AN €F [URIPOIN 001 11 AN -Blow) AT a3els gsearg qewnznjsel, 'UIYD [eUONBAIISqO mo n [Le1l
paosueape [BUOTIUIAIIUL (10ouQ uIpD
Aderoy) onwasks AN AN AN €S 6099LCSOLON ‘s10tN) PIOS PIXIN £600¢-SH eulyy  paziwopuer-uoN  [) [L61 ‘€61 ‘T61]
siown)
PI[OS paourApe K10}
-0®1J21/JUB)SISAI [EUOTIUDAIIUL (10ouQ uIpD
Aderoy) onwasks AN 6§ -UBIPIN AN €€ 996600S0LON ‘[eunsajuIonsen [08TVSAS eulyy  paziwopuer-uoN ) [L61 ‘€61 T61]
OI)BISe)aUl/PIJUBAPE [eUOTIUSAIUI (soy 190uB))
Aderoyy orwaskg AN AN IN 8¢ P09¥STSOLON  ‘SIOWn} PI[OS PAOUBAPY IC61V-4HS IN  PoZIWopueRI-UON [L61 “co1 “TOT]
K101001)21
/pasdefar ‘ewo[oAw [eUOTIUSAIIUT
Adeioy orwaiskg AN OL ‘UeIpON 90r  TE AN pue ewoydwAg 101-STA VSN pazIopueI-uoN (poorg) [v61]
K10joeajar/pasderar unop
Adexoy) orwaisAg AN 09 :UBIN AN €1 AN ‘ewopoAw o[dnnjy  -oyewr qewRIUR[OY AN soues ase)  (weH [i1g) [161]
K1010e1501/pasderar [RUOTIUSAIDIUL (soyg
Aderoy) orwaskg AN 79 ‘UBIPIN €y SL STSTOYCOLON “ewrofeAwr ofdniny 8€8-AddV [BUONBUIAU]  PIZIWOPURI-UON  13due) ulD) [061]
DTOSN UBO2IXNIP [BUOTIUSAIUIL (100uQ
Aderoy) o1wdIsAg AN S°8G ueIpaN AN T AN padsueape ‘un| qewnznisel], [BUONBUIAU]  PIZIWOPUBI-UON oeioyl, f) [061]
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



(2026) 34:486

Supportive Care in Cancer

Page 18 of 32

486

pasueApe

CCO6LS090LON K[reooy/oneiselow [euonuaAIUL
AN AN AN AN 9LT YETPEPSOLDN  ‘SIOWN PIOS POUBAPY T0TTA [eUOHBUINU]  PazZIWOPURI-UON  (JOSUQ Uuy) [L1]
hEholii-h)
UBLIEAO JUB)SISAT [BUOTIUDAIOIUT (ToouQ
Aderoy) orwasAg AN AN AN I€T LELBLESOLON  -umuned ‘dr3oj000ukny 9008Lvd BUIYD  poziuopuel-UON urd 1) [91¢]
sjown) pIjos [eUONUAAIAUL (ToouQ
Aderoy oruraiskg AN AN AN 09T S9691CSOLON padueApe afdnny 1T8TMING BUIYD  pozIWopuel-UON u) ) [1ed
Iooued Suny [[o-[Tews
-Uuou d1e)seIou Jo [EUOTIUDAIIUT
Aderoy) orwasAg AN AN AN vIT T86¥61SOLON  paoueApe [[eoo] ‘Sung 1arod-14d BUIYD  PIZIWOPURI-UON  ([0oUQ uuy) [¢17]
uon
-ejuedsuen [[oo-wals
sno3ojone 19)je K10}
-oeIja1 Jo pasdefar unopaa [eUONUAAIAUI (ToouQ
Aderoy oruraiskg AN ¢ -UBIpaN €5 01 9268¥7800LON “ewoydwA] unySpoy qewnixmualg [euolewloju]  PIZIWOPURI-UON u) ) [e12]
(TOTV oruraisAs
pue ewoydwA| s, uny
-3poy) sewoydwA|
aanisod-geD £10) unopoA [BUOTIUSAISIUT (POIN
Aderoy) onwasks AN 9€ ‘UBIPI] 8¢ S¥ 9%80£+00LON -oejar 1o pasdejoy qQewrxmuaIg VSN poziwopuer-uoN [ [Sug N) [21¢]
one)seIow/Jual [RUONIUIAIUI
Aderoy) oruo)sAg AN L “UBIPI]A! 001 LI TPLET6E0LDN  -INOSI IOdURD [BOIAID))  UNOPAA qRWINJOSI], ueder  pozrwopuel-uoN (19§ 10ue)) [117]
onelseIow
Jo padueApe AJ[ed0] [eUOTIUSAIOIUT
Aderoyy orwaskg AN AN IN <€ 6€0S8LSOLON  ‘BWOUIdIRD [RI[OYI0IN 1arod-14d AN paziwopuel-uoN  (JoouQ uuy) [01¢]
Al 93e1s ‘ewoydwA| unopaA [euonuUIA
AN AN AN AN IS CI9ST610LON 1190 g o8] asnyiq qewnxmualg VS -Ieyul paziuiopuey (poorg) [60]
IOOURD JSBAIq QAT [eUOTIUQAIOIUT (ToouQ
Aderoyy orwiskg AN LSy uRIpIN AN 9 LT¥T6S90LON  -e3ou-a1din oneiseloN 9TONMSI BUIYD  PIZIWOPURI-UON u 1) [80z]
pasueApe [BUOTIUSAIOIUT (100uQ
AN AN AN AN TS 0SSTISOLDN ‘siown) pIjOs PadUBAPY  UNOPIA qeuieisi(q BUIYD  PoZIuOpueI-UON ur) ILoz]
onelseow
10 padueApe A[[eo0[ Apms (POIN
Aderoy) onu)sAs AN S°L9 ueIpoy L€ 8¢ AN ‘BwOurores [eI[yjol)  UNOPOA qeUIR)ISIT BUIYD [euoOIIBAIISqO 100ueD) [907]
onelseow
10 pasueApe A[[E90] [RUOTIUIAIUI (100uQ
Aderoy) orwaskg AN ¥9 ‘UBIPIN IN 61 TO9ELOYOLON ~ ‘BUWOUIdIRD [RI[2Y10IN 2av-8vod BUID  pozIWOpuel-UON ur) o) [soz]
Al 95®1§ ‘100UBD [UOTIUQAIOIUT (T00uQ
AN AN 09 -UeIpSN 668 1L 800€T6SOLON  Isea1q aaneSou-o[driy, 0clIdl [euoheurau]  paziWopuel-UON ud ) [zozl
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

AQs



486

Page 19 of 32

(2026) 34:486

Supportive Care in Cancer

payiodar jou YN

onelseow
10 pasueApe A[[ed0[

[UOTIUSAIIUIT

(102uQ

Aderoyy onweiskg AN 9¢ ‘UBIpIN AN I¢1 EPEYSTI90LON  ‘siouwn) prjos PaduBApY S0010D BUIYD) poz1uopuel-UoN seloyL [) [0zl
onejselow
10 pasueApe A[[eoo[ [eUOTIUQAIOUL (ToouQ
AN AN L9 ‘UBIPIN 8'ey  C¢ 9€6¥9CYOLON  ‘BWIOUIDIED [BI[AYI0I)  UNOPA qRWIB)ISI( AN pazIwopueI-UoN ur) ) [122]
onejselow
10 9[qe109saIun
pasueApe A[[eo0[ [eUOTIUSAIUT (ToouQ
AN AN 66 ‘UBIPIN AN 69¢ 60LTOLSOLDON  ‘siown) pIjos paduBAPY COITV-IdHS jutte] pozIwopueI-UoN ur) ) [612]
[BUOTIUQAIOUT ([0ouQ
Aderoyy onweisg AN AN AN OLIT LTO0C9S0LON  siownj pIjos padueApy 8008Lvd BUILD) poziuopuel-UoN u1D ) (812l
Kderoyy  srxejAydoad
JO SouUI[ IOLIJ  ONRUWIANUY 93y orewdy ¥ u direny,  93ess pue 2d£) 100ue) (or1ouagd) Snag Anuno) adKy Apms Apmgs

(ponunuoo) | sjqey

pringer

As



486 Page 20 of 32

Supportive Care in Cancer (2026) 34:486

trials, 62 (30%) articles originated from the USA, 35 (17%)
from China, 5 (2%) from Japan and 2 (1%) each from the
UK, Italy and Australia. Among the 152 that reported a pri-
mary cancer site, the most studied cancer site group set-
ting was lymphoma and myeloma (n=55, 36%), followed
by breast (n=30, 20%), lung (n=17, 11%), genitourinary
(n=17, 11%) and gastrointestinal (n=16, 11%). Across all
studies, there were a total 15,493 patients. The mean num-
ber of patients per trial was 74 (standard deviation 99). The
mean percentage of patients identified as female per trial was
53% (standard deviation 27%). Over two-thirds of studies
(n=145, 69%) enrolled patients who had previously received
systemic therapy. One-tenth (n=22, 11%) of studies admin-
istered ADCs alongside other systemic therapy. Only five
studies explicitly reported using antiemetic prophylactic
regimens—two reported using 5-HT; receptor antagonists,
and three reported using steroids. Average follow-up (n=>51
studies) was a median of 11.4 months.

The majority of studies (n=175, 84%) were non-rand-
omized interventional studies. Ten (5%) were randomized
controlled trials. The remaining were observational studies.
Quality assessment is summarized in Fig. 2 and detailed by
study in Appendix Table 2.

A total of 159 studies reported on the prevalence of nau-
sea. Thirty-nine percent (95%CI, 36-42%) of patients expe-
rience any grade of nausea (Fig. 3(3.1); 2=89%). There is
variation by ADCs (Appendix Fig. 5). ADCs with higher rel-
ative risks of nausea are patritumab deruxtecan (59%, n=4),
trastuzumab deruxtecan (55%, n=4), sacituzumab govitecan

Fig.2 Quality assessment of 2.1
included studies. (2.1) Interven-

tional non-randomized studies.

(2.2) Interventional randomized

studies

2.2

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias
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Bias due to confounding

Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions
Bias due to missing data

Bias in measurement of outcomes

Bias in selection of the reported result

Overall risk of bias

(51%, n=28) and brentuximabvedotin (47%, n=19). ADCs
with lower relative risks of nausea are disitamab vedotin
(28%, n=4), telisotuzumab vedotin (22%, n=15), roval-
pituzumab tesirine (19%, n=4) and belantamab mafodotin
(6%, n=3) (Table 2). There is some variation by cancer
site, but not significant (Appendix Fig. 6(4.1); p=0.06).
Older patients experience lower rates of nausea (Appendix
Fig. 6(4.2); p <0.001); each 10-year increase in age is asso-
ciated with a 12% decrease in nausea rates. Female patients
may be at higher risk of ADCINV (Appendix Fig. 6(4.3);
p=0.072). Also, studies with longer median follow-up
reported greater prevalence rates of nausea (Appendix
Fig. 6(4.5); p=0.035).

Eighty-four studies reported on the prevalence of severe
nausea. One percent (95%ClI, 0—1%) of patients experience
severe nausea (Fig. 3(3.2); P=11%). There is no significant
difference on any subgroup analyses by ADCs, primary can-
cer site, age, sex, number of patients in study or follow-up
duration of study (Appendix Figs. 7-8).

Eighty-two studies reported on the prevalence of vom-
iting. Twenty-six percent (95%CI, 23-29%) of patients
experience any grade of vomiting (Fig. 4(4.1); =87%).
There is variation by ADCs (Appendix Fig. 9). ADCs with
higher relative risks of vomiting were seen in cofetuzumab
pelidotin (38%) and BL-BO1D1 (35%), and lower rates seen
in loncastuximab tesirine (19%) and datopotamab deruxte-
can (21%). There is variation by primary cancer site, with
gynecologic patients experiencing higher rates (Appen-
dix Fig. 10(8.1), 39%). There is no difference by age, sex,
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3.l 3.2

Nauses (Any Grade) - Nausea (Grade 3+)

Study with95%Cl (%)

Advani et al, 2010 (J Clin Oncol)
Almhanna et al, 2016 (Clin Cancer Res)
Almhanna et al, 2017 (Invest New Drugs)
Almhanna et al, 2017 (Invest New Drugs)
Bardia et al, 2021 (Ann Oncol)
Bardia et al, 2024 (J Clin Oncol)

Barta et al, 2020 (Blood)

Chen et al, 2017 (Blood)

Cooper et al, 2025 (J Clin Oncol)
Coveler et al, 2016 (Invest New Drugs)
Coward et al, 2025 (J Clin Oncol)

Danila et al, 2019 (J Clin Oncol)
Daver et al, 2016 (Leukemia)

Daver et al, 2019 (Blood)

Daver et al, 2023 (Blood)

de Bono et al, 2019 (Lancet Oncol)
Demetri et al, 2021 (Clin Cancer Res)
Duvic et al, 2015 (J Clin Oncol)
Forero-Torres et al, 2015 (Blood)

Galsky et al, 2008 (J Clin Oncol)
Garrido-Laguna et al, 2019 (Int J Cancer)
Gopal et al, 2012 (Blood)

Hamilton et al, 2024 (Int J Gynecol Cancer)
Hamilton et al, 2025 (J Clin Oncol)
Hanna et al, 2024 (Br J Cancer)
Hassan et al, 2020 (J Clin Oncol)
He et al, 2024 (Blood)
Horinouchi et al, 2025 (Ann Oncol)
Jebbink et al, 2023 (JTO Clin Res Rep)
Johnson et al, 2021 (J Thorac Oncol)
Kantarjian et al, 2016 (Clin Lymphoma Myeloma Leuk)
Kim et al, 2023 (Cancer Chemother Pharmacol)
Krop et al, 2022 (Cancer Res)
Lemech et al, 2020 (Invest New Drugs)
Liu et al, 2021 (Gynecol Oncol)

Liu et al, 2024 (Ann Oncol)

Liu et al, 2024 (J Clin Oncol)

Lu et al, 2024 (Ann Oncol

Lu et al, 2025 (Cancer Res)

Ma et al, 2024 (J Clin Oncol)
Maitiand et al, 2021 (Clin Cancer Res)
McGregor et al, 2020 (Invest New Drugs)
Meric-Bernstam et al, 2025 (J Clin Oncol)
Meric-Bernstam et al, 2025 (Cancer Research Communications)
Michel et al, 2025 (Clin Cancer Res)
Moore et al, 2023 (J Clin Oncol)
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0.00[0.00, 004] 0.66
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003[0.02, 0.11] 061
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0.02[0.00, 005] 158
0.01[0.01, 006] 1.2
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002[0.00, 005 2.00
0.02[0.00, 007) 127
004[0.00, 0.11] 0.85
0.00[0.00, 006] 045
0.00[0.00, 007] 038
003[0.00, 0.10] 0.83
0.04[0.03, 0.16] 0.41
0.00[0.00, 005] 051
001[0.01, 003] 1.81
0.03[0.01, 007] 183
0.03[0.01, 007] 201
000[0.00, 003 0.86
0.00[0.00, 004] 0.61
0.04[0.03, 0.15] 045
001[0.00, 002] 5.60
0.00[0.00, 005] 058
0.03[0.03, 0.13] 051
0.00[0.00, 004] 0.69
0.00[0.00, 008] 032
005[001, 0.11] 1.00
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0.00[0.00, 004] 063
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003[0.02, 0.11] 060
001[0.01, 003) 1.89
0.00[0.00, 0.10] 027
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Munayiri et al, 2023 (Blood) o 0.00[0.00, 005] 054
Oliveira et al, 2023 (Ann Oncology) o 0.00[0.00, 002] 117
Park et al, 2025 (J Clin Oncol) s 0.00[0.00, 005] 052
Pemmaraju et al, 2021 (Blood) o 0.00[0.00, 007) 038
Phillps et al, 2019 (Invest New Drugs) w— 0.00[0.00, 008] 034
Pistil et al, 2024 (Ann Oncol) o 0.05[001, 0.10] 1.44
Preusser et al, 2025 (Nat Med) B 0.00[0.00, 008] 034
Radovich et al, 2022 (Clin Cancer Res) — 0.06[0.04, 022] 030
Ramalingam et al, 2019 (J Thorac Oncol) e 0.08[0.00, 022] 043
Ramchandren et al, 2016 (Blood) — 0.00(0.00, 0.12] 0.24
Richter et al, 2024 (Blood) o 0.01[0.00, 003] 221
Rosen et al, 2019 (Invest New Drugs) B— 0.03[0.02, 0.10] 064
Rosenberg et al, 2020 (J Clin Oncol) o 0.01[0.01, 004] 1.60
Ruan et al, 2025 (Lancet Oncol) o 0.04[001, 008] 154
Sandhu et al, 2019 (Invest New Drugs) o 0.00[0.00, 003] 083
Schoftski et al, 2021 (Oncol Res Treat) — 0.00[0.00, 0.18] 0.16
Shapira-Frommer et al, 2024 (Ann Oncol) - 0.00[0.00, 006] 0.46
Shapiro et al, 2017 (Invest New Drugs) B 0.00[0.00, 0.07] 0.43
Shimizu et al, 2023 (J Clin Oncol) o 0.01[0.00, 004] 263
Song et al, 2023 (conference abstract) o 0.02[0.00, 006] 154
Song et al, 2024 (Blood) o 0.05[0.00, 0.15] 0.63
Strickler et al, 2018 (J Clin Oncol) = 0.00[0.00, 004] 0.76
‘Tannir et al, 2014 (invest New Drugs) e 0.00[0.00, 003] 090
‘Thiruvengadam et al, 2024 (Clin Lymphoma Myeloma Leuk) o— 0.03[0.03, 0.14] 048
Tsurutani et al, 2017 (Ann Oncol) o 0.02[0.00, 005] 1.89
Tsurutani et al, 2018 (J Thorac Oncol) — 0.00[0.00, 0.14] 0.21
Wang et al, 2024 (J Coll Physicians Surg Pak) -— 0.00[0.00, 0.15] 0.19
Wagar et al, 2024 (J Clin Oncol) = 0.00[0.00, 004] 064
Wu et al, 2024 (Cancer Res) = 0.00[0.00, 004] 067
Wu et al, 2025 (J Clin Oncol) o 0.03[0.00, 008] 1.08
Xu et al, 2023 (Cancer Med) LS 0.00[0.00, 004] 061
Ye et al, 2024 (Ann Oncol) o 0.00[0.00, 005] 052
Younes et al, 2012 (J Clin Oncol) L] 0.00[0.00, 002] 1.48
Zhang et al, 2024 (J Clin Oncol) -} 0.00[0.00, 001] 3.06
Zhao et al, 2024 (Ann Oncol) -} 001[0.00, 002] 3.19
Zhao et al, 2025 (J Clin Oncol) -] 0.00[0.00, 001] 224
Zhong et al, 2025 (J Clin Oncol) a 0.03[0.02, 0.05] 385
Zhou et al, 2024 (J Thorac Oncol) a 001[001, 003] 182
Overall | 0.01[0.00, 0.01)

Heterogeneity: 7" = 0.00, I = 13.63%, H = 1.16
Test of 6, = 6 Q(83) = 96.09, p = 0.15
Test of 8 =0:2=7.89, p=0.00
0% 25% 50% 75% 100%

Random-effects DerSimonian-Laird model

Fig.3 Prevalence of (3.1) any nausea and (3.2) severe nausea Fig.3 (continued)
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number of patients in enrolled and follow-up duration of
study (Appendix Fig. 10(8.2-8.5)).

Fifty-nine studies reported on the prevalence of severe
vomiting. One percent (95%CI, 0-2%) of patients experi-
ence severe vomiting (Fig. 4(4.2); I?=45%). There is no
significant difference on any subgroup analyses by ADCs,
primary cancer site, age, sex, number of patients in study or
follow-up duration of study (Appendices 11-12).

Discussion

To our knowledge, this is the first pooled prevalence rate of
ADCINV. We report that nausea occurs overall in 39% of
patients, and vomiting in 26% of patients. The prevalence of
severe nausea and vomiting is 1%.

Rates of CINV are reported to be 25-50% for patients
receiving highly emetogenic chemotherapy, and up to 40%
for patients receiving moderately emetogenic chemotherapy,
despite antiemetic prophylaxis, which are comparable to
rates of nausea and vomiting seen in our review [2]. The
majority of the trials included in this review do not report
use of antiemetic prophylaxis. A small proportion report
ADCs used alongside other systemic therapies, but most
report ADCs used alone. The reported rate of ADCINV of

26-40% from this study suggests that it is as prevalent issue
that should be studied further as a prominent adverse effect
and to tailor antiemetic prophylactic regimens towards.

There is much room for research on ADCINV. The data
presented herein are not subdivided into the conventional
nausea and vomiting time phases of acute, delayed or long
delayed. This is expected, as the intent of clinical trials is
much broader than just focusing on ADCINV. However,
with future research in this field, efforts should be made to
classify ADCINV into similar time phases of acute, delayed
and long-delayed ADCINV. Also, future work can evaluate
the use of rescue antiemetics, a topic that has been sparsely
studied in ADCINYV thus far.

In contrast with conventional chemotherapy, for which
decades of research have defined emetogenic risk and estab-
lished antiemetic prophylaxis guidelines, no specific guid-
ance exists for ADCINV [3, 4]. ADCs have been added to
emetic classification alongside chemotherapies, but they may
warrant separate studies altogether. It is unknown whether
ADC:s trigger the same central and gastrointestinal emetic
pathway as for CINV, and whether the same prophylactic
and rescue options are applicable.

Our results suggest that there may be some difference
in ADCINV by drug. A preliminary framework of rela-
tive emetogenic potential among ADCs can be proposed

Table 2 Emetogenicity of

8 : Proposed emetogenic risk
antibody drug conjugated

Antibody drug conjugates

Higher relative risk of nausea (45% +)

Moderate relative risk of nausea (33-45%)

Lower relative risk of nausea (<33%)

e Cofetuzumab pelidotin, 63% (95%CIL: 12-100%, n=2)
e Patritumab deruxtecan, 59% (95%CI: 44-74%, n=4)
e Trastuzumab deruxtecan, 55% (95%CI: 44—65%, n=4)
o Puxitatug samrotecan, 53% (95%Cl: 44—63%, n=2)
e Tisotumab vedotin, 53% (95%CI: 45-61%, n=2)
e Sacituzumab govitecan, 51% (95%CI: 37-66%, n=8)
e Brentuximab vedotin, 47% (95%CI: 36-58%, n=19)

o Tak-264, 48% (95%CI: 39-57%, n=3)

© SYS6010, 46% (95%CL: 40-52%, n=2)
e Datopotamab deruxtecan, 43% (95%CI: 36-51%, n=5)
e JSKNO003, 40% (95%CIL: 24-58%, n=2)
e BL-B0O1DI, 36% (95%CI: 29-44%, n=2)
e Loncastuximab tesirine, 35% (95%Cl: 26—44%, n=2)
e Gemtozumab ozogamicin, 34% (95%CI: 0-100%, n=2)
e Inotuzumab ozogamicin, 33% (95%CI: 23-43%, n=2)
e Polatuzumab vedotin, 32% (95%CI: 22-43%, n=2)
e Zilovertamab vedotin, 28% (95%CI: 21-36%, n=2)
e Disitamab vedotin, 28% (95%ClL: 14-45%, n=4)
e IMGN632, 28% (95%CIL: 19-37%, n=2)
e Telisotuzumab vedotin, 22% (95%CI: 18-27%, n=5)
e Camidanlumab tesirine, 22% (95%CI: 12-34%, n=2)
e Tusamitamab ravtansine, 22% (95%CI: 12-34%, n=2)
e Rovalpituzumab tesirine, 19% (95%CI: 12-28%, n=4)
e Belantamab mafodotin, 2% (95%CI: 0-9%, n=2)

@ Springer



Supportive Care in Cancer (2026) 34:486 Page230f32 486

4.1 based on the current pooled prevalence data. If one were
to evaluate the ADCs relative to one another in terms of
Vomiting (Any Grade) emetogenicity and classify them as having higher/moderate/
suey o C 08 lower emetogenic risk relative to the other ADCs, whereby
Advani et al, 2010 (J Clin Oncol) 1° ] 0.16[0.09, 0.26] 1.36 1 1 1 1
privsresmisine. s oies AN = v ownben o those deemed as having higher or lower emetogenic risk
Amshenina o0, 2017 frves Hew Duge) - aas[015, 040 122 have a prevalence rate greater than 2 standard deviation from
Almhanna et al, 2017 (Invest New Drugs) 1+ ] 0.26[0.13, 0.42] 1.19

Bai t a, 2025 ( Cin Oncol) ol 036026, 045] 144 the pooled mean, a preliminary emetogenicity risk ladder
Baird et al, 2017 (Blood) o 0.20[0.01, 0.51] 072

Bardia e al, 2021 (Ann Oncol o 039[034,043] 153 can be formulated (Table 2), where trastuzumab deruxtecan
Bardia et al, 2024 (J Clin Oncol) a 0.13[0.11, 0.16] 1.55 . . .

Barta et a, 2020 (Blood) o 043[008, 081] 059 (55%), sacituzumab govitecan (51%) and brentuximab vedo-
Chan et al, 2003 (Cancer Chemother Pharmacol) o 0.43[0.22, 0.65] 0.99 . . . . ...

Chen eta, 2024 4 Gin Oncol o 033(006, 068] 068 tin (47%) are higher emetogenic risk compared to disitimab
Cheng et al, 2025 (J Clin Oncol) o 064052, 0.76] 1.30 . . . .
Covele et a, 2016 (nvest New Drugs) o 018[008, 030] 125 vedotin (28%), telisotuzumab vedotin (22%) and rovalpitu-
Danila et al, 2019 (J Clin Oncol) 1+ ) 0.23[0.14, 0.32] 137 .. . .

de Bono et 2019 (Lancet Onco) o 020022, 036] 145 zumab tesirine (19%). While these exploratory categoriza-
Demetri et al, 2021 (Clin Cancer Res) o 0.14[0.07, 0.22] 1.37 . . . .

Dol et i, 2022 (Ann Oncal) o o8 658,639 143 tions, derived from heterogeneous prophylactic settings, do
anale et al, lin Cancer Res| 1° ] . , 0. 4 . . . .

oo o et 2015 B o s not yet correspond to established guideline-based risk levels
Galsky et al, 2008 (J Clin Oncol) o 0.35[0.16, 0.56] 1.03 . .
e Lo 0t 3 A o Mg such as HEC/MEC/LEC, they may provide a foundation for
sy = el future consensus development of ADC-specific emetogenic
Hamadani et al, 2021 (Blood) o 017[0.12, 0.23] 1.47 . . . N : .
immmlyt e SO = e oy risk classification. Future work can aim to examine for dif-
Hamaon e o, 2023 4 Gin Onool - 032(020, 044] 130 ferences in ADCINV between ADCs, and further evaluate
Hassan et al, 2020 (J Ciin Oncol) 1+ ] 0.20[0.14, 027] 145 . X :

sdan ot 8, 2020 (Bl A = 030(042,0481 118 emetogenic risks to establish a framework for future work
Jebbink et al, 2023 (JTO Clin Res Rep) o 0.11[0.02, 0.26] 1.08

Jiang et al, 2022 (J Clin Oncol) o 0.23[0.13, 035] 129 on antiemetic prophylaxis.

Johnson et al, 2021 (J Thorac Oncol) - | 0.10[0.08, 0.12] 1.55 . .

Kantarian et al, 2016 (Clin Lymphoma Myeloma Leuk) ] 0.17(0.06, 031] 117 Also, there is no research on predlctors for ADCINYV,
Kim et al, 2023 (Cancer Chemother Pharmacol) o 023[0.09, 0.39] 1.13 . . .

Krop t al, 2022 (Cancer Re) o 035[021, 050] 122 understandably because this phenomenon is only just now
Lemech et al, 2020 (Invest New Drugs) o 0.11[0.00, 0.29] 0.96 . . . . . . .
Lomech ot a, 2023 (Cancor Fls) o 012008, 027] 114 being described/highlighted as prevalent in this manuscript.
Liu et al, 2016 (Ann Oncol) o 0.31[0.21, 042] 135 . .

Lot a, 2021 (Gynecol Oneal o 026[0.16, 038 132 Our results suggest that there may be some patients at higher
Locatelli et al, 2018 (Lancet H: atol) 1° § 0.17[0.06, 0.31] 1.17 . .
e e e o SMTEE oM Al risk of ADCINV, namely that those who are older experi-
Maitland et al, 2021 (Clin Cancer Res) 1 3 0.20[0.14, 0.28] 1.44 1 f 1 . .
ol 20 (P Pt & 6Bl 3 o 0%6 ence lower rates of nausea—every 10 years is associated
. o WINISI witha 12% decrease in the prevalence of nausca. Female
Meric-Bernstam et al, 2025 (Cancer Research Communications) o 0.10[0.05, 0.16] 1.40 3 : :

o o - sl patients may also be at greater risk. As with CINV where
Moore et al, 2023 (J Clin Oncol) o 0.44(0.33, 0.54] 137 1 1

e - o egesled patients who are younger, female and have a history of nau-
Otvek o s, 2023 (A Oncokogy) = ozn[01,036) 128 sea/vomiting are known to be higher risk of CINV [224,
Parikh et al, 2024 (J Clin Oncol) o 0.21[0.13, 0.30] 1.37

Parih ot , 2025 (1 G Onco) o 019014, 024] 140 225], it can likewise be important to identify patients at
Petrylak et al, 2024 (Clin Cancer Res) o 0.24[0.16, 0.33] 1.39

Prousser et a, 2025 (Nat Med) 8 015[002, 035] 098 higher risk of ADCINYV and to provide appropriate prophy-
Radovich et al, 2022 (Clin Cancer Res) o 0.61[0.37, 0.83] 094 .

Ramchandren et al, 2016 (Blood) o 036[0.12, 0.63] 084 lactic care for them.

Rodriguez-Rivera et al, 2023 (J Clin Oncol) o 0.26[0.14, 0.41] 121 . . . . .
Flosen et a, 2019 (nvest New Drugs) o 025013, 040] 120 There are strengths and limitations of this review.
Ruan et al, 2025 (Lancet Oncol) o 0.56[0.47, 0.65] 1.41 . . .

Sandhu et a, 2019 (Invest New Drugs) o 019{009, 031 127 Strengths include a prospectively registered protocol,
Schoffski et al, 2021 (Oncol Res Treat) o 0.33[0.06, 0.68] 0.68 . .

Shapiro et a, 2017 (ivest New Drugs) o 019[006, 037 107 comprehensive search strategy across multiple databases,
Shimizu et al, 2023 (J Clin Oncol) 1+ ] 0.21[0.16, 0.27) 1.48 . . .

Song et al, 2023 (conference abstract) o 036[027, 045 141 and duplicate independent screening and data extrac-
Song et al, 2024 (Blood) 1° 3 0.26[0.13, 0.41] 1.19 . . b h h . d 1 1

Strickler et al, 2018 (J Clin Oncol) o 0.21[0.10, 0.34] 125 tlon uSIDg Ot uman rev]ewer an a arge anguage
bnsisiornsts spuomion AN ™ o o model-assisted environment. Detailed quality assessment
Tolaney et al, 2020 (Clin Cancer Res) o 0.12[0.05, 0.21] 1.33 : . . .

st ot - ol are presented transparently. Limitations include hetero-
Tsurutani et al, 2017 (Ann Oncol) o 0.30[0.23, 0.38] 1.44 1 1 1 1 11—
e e A fgenelt)./ across st}ldles in reportlng nausea and von.nt
Y o 065 (Conc ) — 027 (0%2,08 148 ing, with inconsistent unstandardized documentation
Wang et al, 2023 (J Clin Oncol) o 036[0.21, 0.54] 1.14 i . o o .

Wu etal, 2024 (Cancer Res) B 038024, 053] 121 of antiemetic prophylaxis in clinical trials. Also, many
Xu et al, 2022 (J Clin Oncol) o 0.16[0.02, 0.36] 0.96 . . . .

Xu ot al, 2023 (Cancer Med) i 034[020, 050] 119 studies were deemed to be of high risk of bias as they
Yonemori et al, 2022 (Cancer Sci) 0.18[0.03, 0.40] 0.92 . .

Younes et al, 2010 (N EnglJ Med) un 020(0.09, 033 123 were conservatively evaluated and there were oftentimes
Younes et al, 2012 (J Clin Oncol) P 0.13(0.07, 0.20] 1.40 . .. .

Zhang e al 2023 (Ann Oncol o 034[026, 043] 142 insufficient granular detail to adhere to the Cochrane’s
Zhang et al, 2025 (J Clin Oncol) 1} 0.67[0.59, 0.75) 1.44 . .

Zhou tal, 2024 (4 Thorac Oncal) o 022(0.15, 030) 144 high standard of transparent reporting. For example, con-
Overall ’ 0.26[0.23, 0.29]

cerns were found for Domain 1 and 7 of ROBINS-I, as
the statistical plan is oftentimes not reported a priori for
o m% sm T observational studies and are not rigorously detailed to
report controlling for all possible confounders. However,
it is important to mention that this pertains to the study
and its design as a whole, with notable issues known

Heterogeneity: T* = 0.08, I = 87.15%, H* = 7.78
Test of 6, = 8: Q(81) = 630.15, p = 0.00
Test of © = 0: 2 = 25.48, p = 0.00

Random-effects DerSimonian—Laird model

Fig.4 Prevalence of severe (4.1) nausea and (4.2) vomiting
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Fig.4 (continued)
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4.2

Vomiting (Grade 3+)

Proportion Weight

Study with 95% CI (%)
Advani et al, 2010 (J Clin Oncol) o 0.03[0.00, 0.07] 2.05
Almhanna et al, 2016 (Clin Cancer Res) o 0.00[0.00, 0.04] 1.35
Almhanna et al, 2017 (Invest New Drugs) o 0.05[0.00, 0.14] 1.39
Almhanna et al, 2017 (Invest New Drugs) o 0.00[0.00, 0.04] 1.28
Bardia et al, 2021 (Ann Oncol) fel 0.03[0.02, 0.04] 3.93
Bardia et al, 2024 (J Clin Oncol) a 0.01[0.00, 0.02) 4.16
Barta et al, 2020 (Blood) — 0.00[0.00, 0.23] 0.32
Coveler et al, 2016 (Invest New Drugs) s 0.08[0.02, 0.17] 1.54
Danila et al, 2019 (J Clin Oncol) o 0.00[0.00, 0.02] 2.12
de Bono et al, 2019 (Lancet Oncol) B 0.03[0.01, 0.07) 2.78
Demetri et al, 2021 (Clin Cancer Res) o 0.00[0.00, 0.02] 2.14
Fanale et al, 2012 (Clin Cancer Res) a8 0.05[0.00, 0.13] 1.42
Forero-Torres et al, 2015 (Blood) - 0.00[0.00, 0.06] 0.99
Galsky et al, 2008 (J Clin Oncol) o 0.00[0.00, 0.07] 0.87
Garrido-Laguna et al, 2019 (Int J Cancer) o 0.02[0.01, 0.07] 1.74
George et al, 2023 (Clin Cancer Res) o— 0.03[0.02, 0.12] 1.18
Gopal et al, 2012 (Blood) - 0.00[0.00, 0.07] 0.93
Hassan et al, 2020 (J Clin Oncol) a 0.01[0.00, 0.04] 2.79
Jebbink et al, 2023 (JTO Clin Res Rep) o— 0.04[0.03, 0.15] 0.99
Johnson et al, 2021 (J Thorac Oncol) n 0.00[0.00, 0.01] 4.17
Kantarjian et al, 2016 (Clin Lymphoma Myeloma Leuk) o— 0.03[0.02, 0.12] 1.23
Kim et al, 2023 (Cancer Chemother Pharmacol) o— 0.03[0.03, 0.13] 1.10
Krop et al, 2022 (Cancer Res) o 0.02[0.02, 0.10] 1.39
Lemech et al, 2020 (Invest New Drugs) o— 0.00[0.00, 0.09] 0.74
Lemech et al, 2023 (Cancer Res) o— 0.03[0.02, 0.13] 1.12
Lentz et al, 2025 (J Clin Oncol) o— 0.05[0.04, 0.19] 0.81
Lin et al, 2025 (J Clin Oncol) —— 0.12[0.02, 0.28] 0.93
Liu et al, 2021 (Gynecol Oncol) o 0.03[0.00, 0.09] 1.83
Liu et al, 2024 (Ann Oncol) a 0.02[0.00, 0.05] 2.87
Lu et al, 2025 (Cancer Res) a 0.01[0.00, 0.03] 3.28
Maitland et al, 2021 (Clin Cancer Res) [+ } 0.03[0.01, 0.07] 2.70
Meric-Bernstam et al, 2025 (Cancer Research Communications) B 0.00[0.00, 0.02] 2.35
Michel et al, 2025 (Clin Cancer Res) = 0.02[0.02, 0.10] 1.39
Moore et al, 2023 (J Clin Oncol) o 0.01[0.01, 0.05] 2.14
Oliveira et al, 2023 (Ann Oncology) o 0.00[0.00, 0.02] 2.04
Patel et al, 2024 (Blood) o 0.11[0.00, 0.31] 0.71
Preusser et al, 2025 (Nat Med) o— 0.00[0.00, 0.08] 0.78
Radovich et al, 2022 (Clin Cancer Res) —l— 0.17[0.02, 0.38] 0.71
Ramalingam et al, 2019 (J Thorac Oncol) ~i— 0.08[0.00, 0.22] 0.96
Rosen et al, 2019 (Invest New Drugs) > o 0.03[0.02, 0.10] 1.32
Ruan et al, 2025 (Lancet Oncol) - 0.10[0.05, 0.17] 2.41
Sandhu et al, 2019 (Invest New Drugs) o 0.00[0.00, 0.03] 1.61
Schoffski et al, 2021 (Oncol Res Treat) o 0.00[0.00, 0.18] 0.39
Shapiro et al, 2017 (Invest New Drugs) o- 0.00[0.00, 0.07] 0.96
Shimizu et al, 2023 (J Clin Oncol) a 0.00[0.00, 0.02] 3.17
Song et al, 2023 (conference abstract) [« 3 0.04[0.01, 0.08] 2.41
Strickler et al, 2018 (J Clin Oncol) o 0.00[0.00, 0.04] 1.50
Sureda-Balari et al, 2023 (Hemasphere) o 0.01[0.01, 0.05] 2.15
Tannir et al, 2014 (Invest New Drugs) o 0.00[0.00, 0.03] 1.70
Thiruvengadam et al, 2024 (Clin Lymphoma Myeloma Leuk) o— 0.03[0.03, 0.14] 1.04
Tolcher et al, 2003 (J Clin Oncol) o 0.03[0.02, 0.11] 1.25
Tsurutani et al, 2017 (Ann Oncol) [ ] 0.00[0.00, 0.01] 2.70
Wang et al, 2020 (Blood) o- 0.00[0.00, 0.05] 1.12
Wang et al, 2024 (J Coll Physicians Surg Pak) o— 0.00[0.00, 0.15] 0.47
Wu et al, 2024 (Cancer Res) o 0.00[0.00, 0.04] 1.37
Xu et al, 2023 (Cancer Med) o 0.00[0.00, 0.04] 1.28
Ye et al, 2024 (Ann Oncol) o 0.00[0.00, 0.05] 1.12
Younes et al, 2012 (J Clin Oncol) a 0.00[0.00, 0.02] 2.35
Zhang et al, 2023 (Ann Oncol) o 0.02[0.00, 0.05] 2.48
Overall | 0.01[0.00, 0.02]
Heterogeneity: 1° = 0.01, I? = 45.87%, H* = 1.85
Test of 8, = 8;: Q(58) = 107.14, p = 0.00
Testof 6 =0:z=5.81, p=0.00

0% 25% 50% 75% 100%
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for statistical analysis; the concern of bias may or may
not be directly attributed to the adverse effect outcome
of nausea and vomiting. Finally, the screening crite-
ria required manuscript’s abstracts to explicitly report
nausea and/or vomiting to be included in this review,
and there are likely other trials that also report nausea
and/or vomiting as side effects. Some landmark trials
report much higher rates of nausea (70%) and vomiting
[223, 226]. Unfortunately, it is impractical to include
every trial ever conducted in level 2 full text screening
to review all reported toxicities, and therefore the best
compromise is to include articles whose abstracts report
nausea, which has nevertheless generated a large col-
lection of studies. Finally, it is important to note that
these nausea/vomiting rates are observed during ADC
therapy, but may not necessarily be unilaterally causal;
there may be other concomitant therapies, disease burden
and supportive medications that may also induce nausea/
vomiting. Conservatively, these results should be viewed
as hypothesis-generating, whereby ADCINYV is identified
as a prevalent issue warranting future research.

Our findings have implications for clinicians and
researchers. For clinicians, ADCINV and specifically
nausea should be anticipated as a common adverse event
and discussed with patients considering ADCs. As with
chemotherapy, prophylactic antiemetic strategies may
improve tolerability, adherence and quality of life. There
are no guidelines specifically focused on exclusively
ADCINYV, with some ADCs suggested into grouping with
other chemotherapies based on emetogenic profiles [4].
For researchers, future research should be conducted to
capture nausea and vomiting using standardized phase-
specific definitions, and look to evaluate for variability
in rates by ADC and individual patient risk factors. With
this, preliminary guidelines may be formed to guide future
clinical practice.

In conclusion, ADCINV is a prevalent and clinically sig-
nificant toxicity, akin to CINV. Further research is needed to
characterize phase-specific nausea and vomiting, categorize
ADCs by emetogenicity, investigate patient related individ-
ual risk factors, and ultimately develop optimal management
strategies.
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