Original Article

Efficacy of the combination neurokinin-1 receptor antagonist,
palonosetron, and dexamethasone compared to others for the
prophylaxis of chemotherapy-induced nausea and vomiting: a
systematic review and meta-analysis of randomized controlled
trials

Ronald Chow', May Tsao', Leonard Chiu', Marko Popovic', Milica Milakovic', Henry Lam’,
Carlo DeAngelis'*

'Odette Cancer Centre, Sunnybrook Health Sciences Centre, Leslie Dan Faculty of Pharmacy, University of Toronto, Toronto, Canada
Contributions: (I) Conception and design: R Chow, C DeAngelis; (II) Administrative support: R Chow; (III) Provision of study materials or patients:
R Chow, H Lam; (IV) Collection and assembly of data: R Chow, M Milakovic, M Popovic; (V) Data analysis and interpretation: R Chow; (VI)
Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Ronald Chow, BMSc. Sunnybrook Health Sciences Centre, 2075 Bayview Avenue, M4N 3M5, Toronto, ON, Canada.

Email: rchow48@uwo.ca.

Background: Chemotherapy-induced nausea and vomiting (CINV), a common side effect of
chemotherapy, can substantially impair a patient’s quality of life, interfere with a patient’s compliance
with anticancer therapy, and result in the manifestation of adverse events such as electrolyte imbalance,
dehydration and malnutrition. The most recent guidelines published by the Multinational Association of
Supportive Care in Cancer (MASCC) and European Society of Medical Oncology (ESMO) recommend the
combination of dexamethasone (DEX), a 5-hydroxytrypatmine-3 receptor antagonist (5-HT3RA), preferably
palonosetron (PALO), and a neurokinin-1 receptor antagonist (NK1RA) for prophylactic treatment of
CINV in patients receiving highly emetogenic chemotherapy (HEC). The aim of this review was to examine
the efficacy of triple agent, as reported in randomized controlled trials (RCTS), compared to any other
prophylactic treatments.

Methods: A literature search was conducted in Ovid MEDLINE(R), Embase Classic & Embase, and the
Cochrane Central Register of Controlled Trials. The primary endpoint was the proportion of patients achieving
complete response (CR) in the acute, delayed and overall phase. Secondary endpoints included the percentage of
patients who achieved complete control (CC), no nausea and no vomiting in the acute, delayed and overall phases.
Results: A total of 17 RCTs were included in this review, of which 3,146 patients were randomized
to receive NK1RA, PALO and DEX, and 2,987 patients to receive other antiemetic treatments. The
combination was not superior to other treatments in five endpoints—CC and CR in the acute phase, nausea
and emesis control in the delayed phase, and nausea in the overall phase—but was superior in the other
11 endpoints. When looking only at HEC and moderately emetogenic chemotherapy (MEC) studies, the
combination was only superior to others in three endpoints (delayed and overall CC, and overall emesis
control) in HEC setting, which is less than the nine identified endpoints (delayed and overall CR, delayed
and overall CC, acute and overall nausea control, and acute, delayed and overall phases for emesis control) in
the MEC setting.

Conclusions: The combination of NK1RA, PALO and DEX is superior in the majority of assessed
endpoints of this meta-analysis. Further studies should investigate the efficacy and safety of the triple
regimen compared to regimens lacking NKIRA, to add to the discussions about whether future CINV
prophylaxis guidelines should include NK1RA as a first-line treatment in the MEC setting.
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Introduction

Chemotherapy-induced nausea and vomiting (CINV), a
common side effect of systemic anticancer therapy, can
substantially impair a patient’s quality of life, interfere with
a patient’s compliance with anticancer therapy, and result
in complications such as electrolyte imbalance, dehydration
and malnutrition (1-7). Investigating the safety and efficacy
of antiemetics is hence crucial to ameliorating outcomes of
cancer patients (8).

Two principal neurotransmitters that are involved in the
pathogenesis of CINV are serotonin [5-hydroxytrypatmine
3 (5-HT},)] and substance P (9). Serotonin from
enterochromaffin cells in the small intestines can bind to
5-HT; receptors on vagal afferents and induce CINV (10).
Substance P found in vagal afferent neurons can initiate
signals to the vomiting centre in the lateral reticular
formation of the medulla through bindind to neurokinin-1
(NK,) receptors and induce vomiting (11,12). In an effort
to reduce the occurrence of CINV, 5-HT;-serotonin
antagonists (5-HT;RA) and neurokinin-1 receptor
antagonists (NK;RA) have been developed.

Randomized controlled trials (RCTS) have studied several
5-HT;RAs with respect to efficacy (10,13-15); a systematic
review and meta-analysis by Popovic et al suggested that
palonosetron (PALO) is superior in terms of efficacy and
safety when compared to other 5-HT;RAs (16). The
combination of multiple antiemetic medications targeting
different molecular pathways associated with CINYV, in
addition to PALO, has become the standard of care of
prophylactic treatment.

The guidelines published by the Multinational
Association of Supportive Care in Cancer (MASCC) and
European Society of Medical Oncology (ESMO) (17),
National Comprehensive Cancer Network (NCCN) (18)
and American Society of Clinical Oncology (ASCO) (19)
recommend the combination of dexamethasone (DEX), and
a 5-HT;RA, for prophylaxis of CINV in patients receiving
moderately emetogenic chemotherapy (MEC). For those
patients undergoing highly emetogenic chemotherapy
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(HEC) treatment, the addition of a NK,RA to the
regimen of DEX and 5-HT;RA has been recommended
for prophylaxis of CINV by MASCC/ESMO; ASCO and
NCCN recommends a quadruple-regimen consisting of
olanzapine (OLAN), NK,RA, DEX and a 5-HT;RA.
Previous RCTs and a meta-analysis have studied whether
a triple regimen (NK,RA, PALO and DEX) is superior in
terms of efficacy, compared to the two-medication regimen
(PALO and DEX) (8,20). The meta-analysis suggested
that the triple regimen is statistically superior to DEX
and PALO in 11 of 12 CINV endpoints (8). The review
consisted of four studies; several new RCTs have been
published since the previous meta-analysis. Additionally,
it only compared triple-regimen with double-regimen
antiemetic treatments, which limited the statistical power of
the review. The purpose of this review was to examine the
efficacy of NK,RA, PALO and DEX as reported in RCTs
compared to any other prophylactic CINV treatments.

Methods
Search strategy

A literature search was conducted in Ovid MEDLINE(R)
(1946 to June Week 4 2017), Embase Classic & Embase
(1947 to 2017 Week 27), and the Cochrane Central
Register of Controlled Trials (May 2017). MeSH terms,
Emtree terms and free text keywords such as “neoplasms”

» o« ”» L«

nausea ”

“chemotherapy vomiting” “palonosetron” and
“neurokinin 1 receptor antagonist” were used to prompt
relevant literature; the search was also limited to English
language clinical trials (7zble ST). Reference lists of included
RCTs and past meta-analyses were also searched. Titles and
abstracts were screened to identify studies relevant for full-
text review, and full-text review identified studies eligible

for this review based on a pre-specified inclusion criterion.

Selection criteria

Titles and proceeding were selected for inclusion if they
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suggested that the study: (I) was a randomized trial; (II) had
one intervention arm consisting of at least NK,RA; PALO
and DEX for the prophylaxis of CINV; (III) relevant study
data was extractable.

Studies were included if at least one endpoint [complete
response (CR), complete control (CC), no nausea, no
vomiting] in the acute, delayed or overall phases was
available. The definition of the endpoints for this review
are: (I) CR—no emesis and no use of rescue antiemetics; (II)
CC—no emesis, no rescue medication and no more than
mild nausea; (III) no nausea—no episodes of nausea; (IV)
no vomiting—no episodes of vomiting; (V) acute phase—0
to 24 hours after chemotherapy; (VI) delayed phase—24 to
120 hours after chemotherapy; (VII) overall phase—0 to
120 hours after chemotherapy.

Studies were excluded if they were duplicates of articles
found in each database, non-original research reports or
small trials (<five patients).

Data extraction and endpoints

The primary endpoint was the proportion of patients
achieving CR in the acute, delayed and overall phase.
Secondary endpoints included the proportion of patients
who achieved CC, no nausea and no vomiting in the acute,
delayed and overall phases. Studies must have explicitly
reported distinct acute, delayed or overall endpoints.
Efficacy data from studies with more than two arms were
pooled to compare the combination of NK,RA, PALO
and DEX to the numerous other interventions. Endpoints
from different cycles were not pooled together. The sample
size of each intervention arm was calculated from the
randomization ratio when the sample size of the arms was
not explicitly reported.

Statistical analyses

Statistical analyses were performed using Review Manager
(RevMan 5.3) by Cochrane IMS. The Mantel-Haenszel
method was applied and a random-effects analysis model
was used to calculate odds ratio (OR), absolute risk
differences (RD) and accompanying 95% confidence
intervals (CI). RDs were compared to the 2016 MASCC/
ESMO antiemetic guidelines, which noted “as 2 general rule,
the panel considered changes of 10% or greater to be sufficient to
warrant the changing of a recommendation” (17).

Trials were stratified based on the authors’ report of
chemotherapy emetogenicity — trials comprised of only
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HEC patients and only MEC patients. Subgroup analyses
were conducted within these subgroups to study the
efficacy of NK,RA, PALO and DEX; each subgroup had
accompanying OR, RD and 95% CI.

Results

The literature search identified 359 records, and an
additional 26 records were identified from the reference
lists of included RCTs and previous meta-analyses.
After 147 duplicates were removed, a total of 238 title
and abstracts were screened for eligibility. Ultimately,
17 RCTs were included in this review (20-36), of which
3,597 patients were randomized to receive NK,RA, PALO
and DEX, and 3,438 patients to receive other antiemetic
treatments (Figure SI).

Of the 17 included studies, 12 investigated antiemetic
efficacy in patients receiving HEC, while five only studied
MEC patients. Four studies recruited exclusively female
patients, while four others had the majority of their study
population as female patients. Only one study reported the
mean age of their population to be less than 50 years old.
"Ten studies only recruited patients who were chemotherapy-
naive (Table 1).

CR

The triple antiemetic regimen was not superior to
other antiemetic therapies for CINV in the acute phase
(OR =1.26, 95% CI: 0.97-1.64). Subgroup analyses of HEC
and MEC studies also found a similar conclusion (Figure 14).

The combination of NK,;RA, PALO and DEX was
statistically superior to other regimens in the delayed
phase (OR =1.26; 95% CI: 1.03-1.55). In HEC studies, the
triplet was not statistically superior to other treatments, but
the combination was better than other regimens in MEC
studies (OR =1.57, 95% CI: 1.15-2.14) (Figure 1B). The
RD between the intervention arms in MEC studies satisfied
the MASCC/ESMO 10% threshold (7able 2).

With respect to the overall CR, NK,RA, PALO
and DEX were statistically superior to other regimens
(OR =1.50, 95% CI: 1.26-1.78). Subgroup analyses
revealed that the statistical difference prevailed among
MEC (OR =1.82, 95% CI: 1.53-2.18) and HEC studies
(OR =1.25, 95% CI: 1.01-1.55) (Figure 1C). RD among
MEC studies surpassed the MASCC/ESMO guidelines,
while the RD of all studies approaches the 10%
requirement (1zble 2).
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Testfor overall effect 2= 8.65 (P = 0.00001)

Total (95% CI) 4408 1149 100.0% 1.50[1.26, 1.78] <>

Total events 3378 2806

Heteroneneity: Tau®= 0.06; Chi*= 3672, df=16 (P = 0.002); F= 56% U=1 UIZ UIE é % WIU
Testfor overall efiect Z= 458 (F < 0.00001) . : Favnuwé Other Favours NK1RA PALQ + DEX

Testfor subaroup differences: Chi®=7.11.df=1 (P = 0.008), F=859%

Figure 1 Efficacy of NK;, palonosetron and dexamethasone compared with others in the prophylaxis of chemotherapy-induced nausea and
vomiting—CR. (A) Acute phase; (B) delayed phase; (C) overall phase. NK1RA, neurokinin-1 receptor antagonist; CR, complete response;
PALO, palonosetron; DEX, dexamethasone; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy.
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Table 2 Absolute RD between NK1 receptor antagonist, palonosetron and dexamethasone versus other intervention arms for all included

chemotherapy-induced nausea and vomiting endpoints

ooy SO e e ovideines roqurement |
CR, acute phase 2 -1t04 0.29 0.03 No
HEC 1 -3to4 0.65 0.11 No
MEC 4 -3to 11 0.26 0.03 No
CR, delayed phase 4 0to8 0.03 0.05 No
HEC 3 -2to7 0.28 0.09 No
MEC 10 2to 18 0.02 0.24 Yes
CR, overall phase 8 5to 11 <0.00001 0.01 Approaching requirement
HEC 4 0to9 0.03 0.18 No
MEC 11 8to 14 <0.00001 0.22 Yes
CC, acute phase 1 -1to4 0.31 0.82 No
HEC 1 -2to4 0.41 0.63 No
MEC 1 -3to5 0.55 N/A No
CC, delayed phase 7 41010 <0.0001 0.79 No
HEC 7 3to 11 0.002 0.58 No
MEC 7 2to 12 0.006 N/A No
CC, overall phase 6 3to09 0.0004 0.82 No
HEC 6 2to 10 0.007 0.62 No
MEC 6 1to 11 0.02 N/A No
No nausea, acute phase 3 1to7 0.21 0.34 No
HEC 2 -1to5 0.26 0.70 No
MEC 23 —-1to 48 0.06 N/A Yes
No nausea, delayed phase -3 -131t0 8 0.64 <0.00001 No
HEC -10 -23t0 3 0.14 <0.0001 Yes
MEC 18 -8 43 0.17 0.03 Yes
No nausea, overall phase 3 -3to 8 0.29 <0.00001 No
HEC -3 -21to 14 0.69 <0.00001 No
MEC 6 3to8 <0.00001 0.55 No
No emesis, acute phase 3 1105 0.002 0.95 No
HEC 3 Oto6 0.03 0.90 No
MEC 4 Oto7 0.03 N/A No
No emesis, delayed phase 4 -3to 11 0.238 0.001 No
HEC 5 -5to 15 0.36 0.0010 No
MEC 6 2to 10 0.004 N/A No
No emesis, overall phase 7 4to 11 <0.00001 0.007 No
HEC 5 -1to 11 0.11 0.04 No
MEC 10 7to12 <0.00001 0.43 Yes

CC, complete control; CR, complete response; ESMO, European Society of Medical Oncology; MASCC, Multinational Association of Supportive

Care in Cancer; N/A, not applicable; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic chemotherapy; RD, risk difference.
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Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
211 HEC
Hesketh etal 2014 373 4049 238 270 1B.5% 1.391[0.84,2.30] 2014 I I
Kimura etal 20146 11 48 il 48 46% 1.001[0.39, 2.59] 2014
Suzukietal 2016 vl 414 vz M3 201% 1.00[0.64, 1.56] 2016 S
Subtotal (95% CI) 871 731 41.2% 1.14 [0.83, 1.57] e
Total events 7ar 621
Heterogeneity: Tau?= 0.00; Chif=0.99, df= 2 (P=061); F=0%
Test for overall effect 2= 0,83 (P = 0.41)
2.1.2 MEC
Aaproetal 2014 596 T4 588 TS 59.8% 1.081[0.83,1.42] 2014 —
Subtotal (95% CI) 724 725 58.8% 1.08 [0.83, 1.42] e
Total events 596 688
Heterogeneity: Mot applicable
Test for overall effect: 2= 0.60 (P = 0.55)
Total (95% CI) 1595 1456 100.0% 1.11 [0.90, 1.36] =i
Total events 1383 1209
Heteragensity; Taw*= 0.00; Chi*=1.05, ¢f= 3 (P = 0.79); F= 0% nla Dl? 115 }
Testior overal effect 2= 0.99 (P = 0.32) Favours Other Favours NIK1RA, PALO + DEX
Testfor subgroup differences: Ch*= 0.06, df=1 (P = 0.80), F= 0%
B NK1RA, PALO + DEX Other Oulds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
2.2.1 HEC
Hesketh etal 2014 342 409 210 IT0 15.49% 146099, 218 2014 I
Kimura etal 2019 g 43 7 43 2.0% 1.17[0.39,3.83] 2015
Suzuki etal 2016 270 414 231 413 304% 1.48[1.12,1.96] 2016 —
Subtotal (95% CI) 871 731 48.2% 1.46 [1.17, 1.82] i
Total events 620 448
Heterogeneity, Tau® = 0.00; Chi* = 016, df= 2 (P = 0.87); F= 0%
Test for overall effect, Z= 3.31 (P =0.0008)
2.2.2 MEC
Aapro etal 2014 487 724 437 725 51.8% 1.35[1.09,1.68] 2014 ——
Subtotal (95% CI) T24 725 51.8% 1.3511.09, 1.68] -
Total events 487 437
Heterogeneity; Mot applicable
Test for overall effect 2= 2.76 (P = 0.006)
Total (95% CI) 1595 1456 100.0% 1.40[1.20, 1.64] -
Total events 1107 agesa
Heterogeneity: Tau® = 0.00; Chi*= 0.37, df= 3 (P = 0.98), F= 0% 015 01? 155 %
Test for overall effect; Z= 4,39 (P = 0.0001) Favours Other Favouls.NK1 RA PALO + DEX
Testfor subgroup differences: Chi*= 022, df=1 (P = 0.64), F=0%
C NK1RA, PALO + DEX Other Odds Ratio Odds Ratio
Study or Subgroup Events Total Fvents Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
2.3.1 HEC
Hesketh etal 2014 325 409 200 2¥0 17.6% 1.35[0.94,1.95] 2014 T
Kimura etal 2015 4 48 3 48 1.0% 1.36[0.29,6.45] 2015 + +
Suzuki etal 2016 264 414 231 413 297% 1.38[1.05,1.83] 2016 e —
Subtotal (95% CI) 871 731 48.2% 1.37[1.10, 1.71] -~
Total events 593 434
Heterogeneity: Tau® = 0.00; Chi*=0.01, df= 2 {F=0.99); "= 0%
Test for overall effect: 2= 2.85 (P =0.004)
2.3.2 MEC
Aaproetal 2017 462 724 420 725 51.8% 1.28[1.04,1.88] 2017 —
Subtotal (95% CI) 724 725 51.8% 1.28 [1.04, 1.58] e R——
Tatal events 4632 470
Heterogeneity: Mot applicable
Test for overall effect 2= 2.29 (P = 0.02)
Total (95% CI) 1595 1456 100.0% 1.32[1.14, 1.54] -
Total events 10585 854
Hetarogenaity: Tau® = 0.00; Chi*= 0,22, df= 3 (P= 0.973; F=0% nls nly 115

Test for overall effect £= 3.63 (P =0.0003)
Testfor subgroup differences: Chi*=0.21, df=1 (P = 0.65), F= 0%

+
2
Favours Other Favours NK1RA, PALO + DEX

Figure 2 Efficacy of NK,RA, palonosetron and dexamethasone compared with others in the prophylaxis of chemotherapy-induced

nausea and vomiting—CC. (A) Acute phase; (B) delayed phase;

(C) overall phase. NKIRA, neurokinin-1 receptor antagonist; CR,

complete response; PALO, palonosetron; DEX, dexamethasone; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic

chemotherapy.

by MASCC/ESMO (for treatment of CINV in the HEC
setting) with any other treatments, as reported in RCTs.
Our analyses indicate that the combination is superior to
other treatments in all but six endpoints—CC, CR and
nausea in the acute phase, nausea and emesis control in the

delayed phase, and nausea in the overall phase. However, in

© Annals of Palliative Medicine. All rights reserved.

almost all of the phase III studies, studies measured nausea
as a secondary endpoint and employed different case-
definitions.

More importantly, when looking only at HEC and
MEC studies, the combination was only superior to others
(i.e., 5-HT,RA and DEX; other 5-HT;RA other than
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NK1RA, PALO + DEX Other 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI
3.1.1HEC
Mavari et al 2011 104 120 105 121 18.7% 0.991[0.47,2.08] 2011 - *
Wenzell etal 2013 12 20 13 20 6.3% 0.8110.22,2.91] 2013
Hesketh etal 2014 389 409 283 270 133% 1.31 [0.67, 2.54] 2014 — T
Babuetal 2016 44 a0 42 a0 8.0% 1.40[0.45, 4.37] 2016  —
Ruhlmann et al 2016 84 118 72 16 348% 1.91 [0.87, 2.61] 2016 -
Subtotal (95% CI) 77 577 90.8% 1.27 [0.91, 1.78] e
Total events B33 485
Heterogeneity: Tau®= 0.00; Shit= 1,32, df= 4 (P = 0.86); F= 0%
Testfor overall effect Z=1.38 (P =017)
3.1.2 MEC
Kaushal etal 2018 21 a0 14 30 9.2% 267 1[0.92,7.70] 20148 T
Subtotal (95% CI) 30 30 9.2% 2.67 [0.92,7.70] e R ———
Total events n 14
Heterogeneity: Mot applicable
Testfor averall effect: Z=1.81 (P =0.07)
Total (95% Cl) 47 607 100.0% 1.36 [0.98, 1.87] .
Total events 654 499
Heterogensity: Tau®= 0.00; Chi*= 3.04, df= 5 (F = 0.69); *= 0% 02 05 ! p
Testfor overall effect Z=1.87 (P = 0.06) Favours Other Favours NK1RA, PALD + DEX
Testfor subgroup differences: Chi*=1.71, df=1 (P =0.13), F= 41 6%
NK1RA, PALO + DEX Other Odds Ratio Odis Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% C1
3.2.1HEC
Mavari et al 2011 46 120 83 121 16.3% 0.28[0.17, 048 201 e
Wenzell etal 2013 2 20 9 20 95% 0.81[0.23, 286 2013
Hesketh etal 2014 354 404 228 270 172% 119[0.77,1.83] 2014 e
Matsumoto etal 2015 ag 163 117 163 17.0% 0.59[0.37,0.94) 2015 e
Bahuetal 2016 42 a0 a4 a0 10.4% 0.72[0.23,2.24) 2016 "]
Subtotal (95% CI) 762 624 70.5% 0.63 [0.35, 1.15] el
Total events 548 481
Heterogeneity Tauf= 0.32; Chit= 16.91, df= 4 (P = 0.002); F= 76%
Testfor overall effect: Z=1.50 (P = 0.13)
3.2.2 MEC
Aaproetal 2014 487 724 437 725 188% 1.35[1.00,1.68] 2014 =
Kaushal etal 2015 23 30 13 0 10.7% 4.30[1.41,12.07] 2015 S —
Subtotal (95% CI) 754 755  29.5% 2.11[0.70,6.34] e ——
Total events 510 450
Heterogeneity: Tau®= 0.50; Chi= 3.09, df= 1 (P = 0.05); F= 75%
Testfor overall effect Z=1.33 (P=0.18)
Total (95% CI) 1516 1379 100.0% 0.90 [0.52, 1.55]
Total events 1048 931
i = 7= = = F= t t + T t t t
T 4 S 7 -a e oo I RN NN S S
Favours Other Favours MK1RA, PALO + DEX
Testfor subgroup diferences: Chi®= 255, df=1 (P = 0.06), F=71.8%
NK1RA, PALO + DEX Other 0Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI
3.3.1HEC
Mavari et al 2011 45 120 83 121 10.2% 0.27 [0.16,0.47] 2011
Hesketh etal 2014 347 409 223 270 12.0% 1.181[0.78,1.79] 2014 —_T
Babu etal 2016 42 50 42 50 47% 1.00[0.34, 2.81] 2016
Ruhlmann et al 2016 it} 118 IF M6 10.2% 1.86 [1.09,3.17] 2016 —
Subtotal (95% CI) 697 557 37.1% 0.88[0.37, 2.11] = ——
Total events 489 385
Heterogeneity: Tau®= 0.60; Chif= 27.92, df= 3 (P < 0.00001); F= 89%
Testfor overall effect Z=029 (P =0.77)
3.3.2MEC
Kaushal stal 2015 21 30 13 30 47% 3.05[1.05,8.84] 2015 _—
Paproetal 2017 442 561 421 G680 141% 1.3401.01,1.78] 2017 —
Aaproetal 2017 4649 508 444 BOB 14.4% 1.3301.02,1.73] 2017 |
Aaproetal 2017 491 B35 466 B51 14.6% 1.38[1.06,1.74] 2017 I
Aaproetal 2017 462 724 420 T35 151% 1.281[1.04,1.88] 2017 —
Subtotal (95% CI) 2538 2572 62.9% 1.33[1.18, 1.51] &
Total events 1885 1764
Heterogeneity: Tau®=0.00; Chi*= 2.48, df= 4 (P = 0.69), F= 0%
Test for averall effect Z= 4.98 (F = 0.00007)
Total (95% CI) 3235 3129 100.0% 1.18 [0.90, 1.55] i
Total events 2374 2148
Heterogeneity: Tau®=012; Chi*= 37.03, df= 8 (P = 0.0001%; F= 78% 012 t t t

Testfor overall effect Z=1.20 (P = 0.23)

Testfor subgroun differences: ChiF= 086, df=1 (P =035, F=0%
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Figure 3 Efficacy of NK,RA palonosetron and dexamethasone compared with others in the prophylaxis of chemotherapy-induced

nausea and vomiting—no nausea. (A) Acute phase; (B) delayed phase; (C) overall phase. NK1RA, neurokinin-1 receptor antagonist; CR,

complete response; PALO, palonosetron; DEX, dexamethasone; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic

chemotherapy.
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Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl _Year M-H, Random, 95% CI
4.1.1HEC
Hetrington et al 2008 54 55 15 16 1.0% 3.60[0.21,61.02] 2008
Wenzell etal 2013 20 20 20 20 Mot estimable 2013
Hesketh etal 2014 386 409 249 270 209% 1.421[0.77, 261 2014 .
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Total events 620 438
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Testfor overall effect: Z=1.01 (P=0.31)
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Total events 592 548
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Total events 1094 a77
Heterogeneity: Tau®=0.31; Chi®=19.80, df=5 (P = 0.001); F=75% DEZ I]=1 1=D 5=D
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Figure 4 Efficacy of NK,RA palonosetron and dexamethasone compared with others in the prophylaxis of chemotherapy-induced
nausea and vomiting—no nausea. (A) Acute phase; (B) delayed phase; (C) overall phase. NK1RA, neurokinin-1 receptor antagonist; CR,
complete response; PALO, palonosetron; DEX, dexamethasone; HEC, highly emetogenic chemotherapy; MEC, moderately emetogenic
chemotherapy.
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PALO with DEX and NK,RA) in three endpoints (overall
CR, delayed CC and overall CC) in the HEC setting,
which is less than the nine identified endpoints (delayed
and overall CR, delayed and overall CC, overall nausea
control, and acute, delayed and overall phases for emesis
control) in the MEC setting. This observation may be a
result of HEC studies simply substituting other 5-HT;RAs
in the other treatment arms such as granisetron (GRAN)
(23,29,31,34) and ondansetron (24,35), while MEC studies
generally completely omitted a class of RAs, such as a
NK,RA (20,21,27,28,32), in the comparison arm. The lack
of NK,RA, when interpreted in lieu of the fact that the
triple-combination arm is more efficacious in the delayed
setting for CR, CC, no nausea and no emesis, supports the
data that the difference between HEC and MEC studies
are a result of the different comparison arms (presence of
NK,RA).

The studies of MEC patients that compared a triple
antiemetic regimen with a two-antiemetic regimen indicate
that the triplet is more efficacious. RD analysis suggests
that the combination should be further investigated by the
MASCC/ESMO antiemetic guideline panel on the basis
that four of the 12 endpoints surpass the 10% threshold.
However, not many of our included RCTs documented
safety endpoints that could be analyzed using the Mantel-
Haenszel method, and more study needs to investigate
the safety endpoints for consideration of the panel.
Nevertheless, ASCO, NCCN and MASCC/ESMO should
investigate into recommending the triple regimen in the
MEC setting (adding a NK,RA to the antiemetic regimen),
as the results suggest that it is superior to the currently-
recommended double-drug regimen.

There are limitations of the present meta-analysis. An
inherent limitation of all included RCTs was that differential
outcomes between arms for the acute phase may carry-
over and affect the results of delayed phase endpoints (37).
These endpoints could be explored further in a more
controlled setting where antiemetic outcomes on day 1 do
not interfere with delayed endpoints. Additionally, some
studies were only available for data extraction in abstract
form (22,30,35,36). Attempts were made to reach out to
authors to see if they could provide more data, not all
authors responded.

Conclusions

In conclusion, the combination of NK;RA, PALO and
DEX is not inferior to other antiemetic regimens; in fact,
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the triplet was suggested to be superior in the majority of
assessed endpoints. Among MEC patients, in particular, the
triple-regimen was suggested to be more efficacious than
other regimens that omit NK;RA. Further studies should
investigate into the safety of the triple regimen compared
to regimens lacking NK RA, to add to the discussions about
whether future CINV prophylaxis guidelines should include
NK,RA as a first-line treatment in the MEC setting in
addition to the already-suggested HEC setting.
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Supplementary

Table S1 Search strategy

Search strategy

Database: Ovid MEDLINE(R) (1946 to June Week 4 2017)

—_

. exp Neoplasms/ and chemotherap*.mp. [320223]

. exp Neoplasms/dt [437300]

. exp Antineoplastic agents/ [970314]

. exp Antineoplastic combined chemotherapy protocols/ [128474]

. or/1-4 [1196069]

2
3
4
5
6. Nausea/ [15061]
7. Vomiting/ [22140]
8. (nausea or vomiting).mp. [84508]
9. or/6-8 [84508]
10. (Palonosetron or ALOXI).mp. [416]
11. (comparative or compar* or comparison or combin* or alone).mp. [6192288]
12. exp Neurokinin-1 Receptor Antagonists/ [1906]
13. (“neurokinin 1 receptor antagonist” or “NK1R antagonist” or “NK1 antagonist”).mp. [610]
14. (aprepitant or Emend or casopitant or Rezonic or Zunrisa or ezlopitant or netupitant or Akynzeo or vestipitant).mp. [963]
15.10and (11 or 12 or 13 or 14) [338]
16.5and 9 and 15 [258]
17. limit 16 to (English language and humans) [231]
18. limit 17 to clinical trial, all [100]
Database: Embase Classic + Embase (1947 to 2017 Week 27)
1. exp cancer chemotherapy/ [331594]
. exp neoplasm/dt (Drug Therapy) [583938]
. exp neoplasm/ and chemotherap*.mp. [541891]
. exp antineoplastic agent/ [1924484]
. or/1-4 [2186361]
. exp “nausea and vomiting”/ [301251]
. (nausea or vomiting).mp. [326675]

. “chemotherapy induced nausea and vomiting”/ [2561]

© 00 N O O A~ W DN

.6 or7 or8[330281]

10. palonosetron/ or (palonosetron or ALOXI).mp. [1686]

11. exp comparative study/ or (comparative or compar* or comparison or combin* or alone).mp. [8797012]
12. exp neurokinin 1 receptor antagonist/ [2155]

13. (“neurokinin 1 receptor antagonist” or “NK1R antagonist” or “NK1 antagonist”).mp. [2682]
14. aprepitant/ or Emend.mp. [2875]

15. casopitant/ or (Rezonic or Zunrisa).mp. [173]

16. ezlopitant/ [104]

17. netupitant plus palonosetron/ or netupitant/ or Akynzeo.mp. [219]

18. vestipitant/ [67]

19. 10 and (or/11-18) [1410]

20. (8 or (5 and 9)) and 19 [1077]

21. limit 20 to (human and English language) [958]

22. limit 21 to (RCT or controlled clinical trial) [128]

28. clinical trial/ and (randomised or randomized).mp. [336589]

24. (21 and 23) or 22 [138]

EBM reviews—Cochrane Central Register of Controlled Trials (May 2017)

—_

. (exp Neoplasms/ or (neoplasm* or cancer).mp.) and chemotherap*.mp. [33583]
. exp Neoplasms/dt [9805]

. exp Antineoplastic agents/ [37895]

. exp Antineoplastic combined chemotherapy protocols/ [11626]

. or/1-4 [568426]

. Nausea/ [3024]

. Vomiting/ [2693]

. (nausea or vomiting).mp. [34211]

© 00 N O O A W DN

. or/6-8 [34211]

10. (Palonosetron or ALOXI).mp. [292]

11. (comparative or compar* or comparison or combin* or alone).mp. [556402]

12. exp Neurokinin-1 Receptor Antagonists/ [100]

13. (“neurokinin 1 receptor antagonist” or “NK1R antagonist” or “NK1 antagonist”).mp. [138]

14. (aprepitant or Emend or casopitant or Rezonic or Zunrisa or ezlopitant or netupitant or Akynzeo or vestipitant).mp. [334]
15.10 and (11 or 12 or 13 or 14) [247]

16.5and 9 and 15 [139]

17. limit 16 to English language [121]




359 records identified 26 additional records identified
through database search through included RCTs and
previous meta-analysis

238 records screened after
duplicates removed (n=147)

¢ > 203 records excluded
35 full-text articles
assessed for eligibility
i > 14 full-text articles excluded

21 studies identified for
potential quantitative

synthesis

[ | 4 studies excluded from
v = quantitative synthesis

17 RCTs included in
quantitative synthesis
(meta-analysis)

Figure S1 PRISMA flow diagram. RCT, randomized controlled trial.



