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Network Meta-analysis of the Clinical Efficacy of Six Kinds of Antiemetic Regimens in the Prevention of
Nausea and Vomiting Caused by Highly Emetogenic Chemotherapy

LIN Qin, LIN Wangchun*, LI Chengyi, CAI Zhongjie(Mindong Hospital Affiliated to Fujian Medical University, Fu’an
355000, China)

ABSTRACT: OBJECTIVE To evaluate the efficacy of six antiemetic regimens in the prevention of nausea and vomiting
caused by highly emetogenic chemotherapy(HEC)by network meta analysis. METHODS Retrieved from CNKI, Wanfang
database, VIP, PubMed, EMbase and Cochrane Library(Issue 8, 2019), retrieval time was limited to 1 September 2019.
Randomized controlled trials(RCTs) about serotonin-3 receptor antagonist[include first-generation 5-HT3 and second-generation
5-HT3; palonosetron(PAL)]+dexamethasone(DEX), NK-1 receptor antagonist(NK-1RA)+5-HT3+DEX, olanzapine(OLZ)+
5-HT3+DEX and NEPA (netupitant 300 mg+PAL 0.50 mg)+DEX in the prevention of chemotherapy-induced nausea and vomiting
(CINV) were collected. The data were extracted by 2 evaluators and the quality of the literature was evaluated according to the
cochrane bias risk assessment tool. The network meta-analysis was carried out by using Stata 15.0 statistical software.
RESULTS A total of 18 RCTs were included, involving 8 076 patients. Results of network meta-analysis showed that:
compared with 5-HT3+DEX, NEPA+DEX, NK-1RA+5-HT3+DEX, NK-1RA+PAL+DEX and OLZ+PAL+DEX could significantly
improve CINV acute complete response, with statistical significance(P<0.05). The probability ranking was OLZ+PAL+DEX>
NK-1RA+PAL+DEX>NK-1RA+5-HT3;+DEX>NEPA+DEX>PAL+DEX=5-HT3:+DEX. Compared with 5-HT;+DEX, NEPA+DEX,
NK-1RA+5-HTs+ DEX, NK-1RA+PAL+DEX, OLZ+PAL+DEX and PAL+DEX could significantly improve CINV delayed
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complete response, with statistical significance(P<0.05). The probability ranking was NK-1RA+PAL+DEX>OLZ+PAL+DEX>
NEPA+DEX>NK-1RA+5-HT3+DEX=PAL+DEX=5-HT3+DEX. Compared with 5-HT3+DEX, NEPA+DEX, NK-1RA+5-HT3+DEX
and NK-1RA+PAL+DEX could significantly improve CINV overall complete response, with statistical significance(P<0.05). The
probability ranking was NK-1RA+PAL+DEX>OLZ+PAL+DEX>NEPA+DEX>NK-1RA+5-HT3+DEX>PAL+DEX>5-HT3+DEX.
CONCLUSION By network meta-Analysis, OLZ+PAL+DEX is most likely to be the most effective intervention to prevent
CINV caused by HEC, while NK-1RA+PAL+DEX is most likely to be the most effective intervention to prevent delayed and

persistent CINV.

KEYWORDS: chemotherapy-induced nausea and vomiting; highly emetogenic chemotherapy; therapeutic efficacy; network

meta-analysis
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Tab.1 Basic parameters of the included studies

Y% n T Wit -
fE# — iR Ir H % EYSE =t N
ARy T/C T C

w i, Agol 2018 50/50 0©) I G A NK-1RA+5-HT5+DEX  5-HTs+DEX AD
Pl & 2017 34/34 @) AC/CEF/GP/NP NK-1RA+5-HT;+DEX  5-HT;+DEX ADO
I, AED2) 2016 38/38 ® A M NK-1RA+5-HT;+DEX  5-HT;+DEX ADU
AT, A0 2017 39/41 @ Al NK-1RA+PAL+DEX PAL+DEX ADOU
T, 04 2016 75/81 @B® JWi%H1/AC NK-1RA+5-HT;+DEX  5-HT;+DEX ADOU
Li, et all'3] 2019 50/50 ) AC NK-1RA+5-HT3+DEX  5-HTs+DEX ADOU
Babu, et al [16] 2016 50/50 Qd® HEC NK-1RA+PAL+DEX OLZ+PAL+DEX ADO
Saito, et al [17] 2009 555/559 @10 Jiii&/EC/AC PAL+DEX 5-HT;+DEX ADOU
Saito, et al [18] 2013 173/167 @@L  BLAMiH NK-1RA+5-HT;+DEX  5-HT;+DEX ADO
Suzuki, et al [1%] 2016  414/413  Q@©1W % NK-1RA+PAL+DEX NK-1RA+5-HT;+DEX ADO
Hesketh, et al [20] 2003 259/260 @O %A NK-1RA+5-HT3+DEX  5-HT3+DEX ADOU
Navari, et al 21] 2011 121120 @B JWi%1/AC OLZ+PAL+DEX NK-1RA+PAL+DEX ADO
Poli-bigelli, et al 221 2003 261263 @B gz} NK-1RA+5-HT3+DEX  5-HT;+DEX ADOU
Schmoll, et al 23] 2006 243241 QGOW i NK-1RA+5-HT3+DEX  5-HT;+DEX ADOU
Rapoport, et al HEC1 24 2015 264/262 Q@@ %A NK-1RA+5-HT;+DEX  5-HT;+DEX ADOU
Rapoport, et al HEC224 2015 271/273 Q@O@@WO  Jii4 NK-1RA+5-HT;+DEX  5-HT;+DEX ADOU
Aapro, et al 9] 2014 724/725 @ AC NEPA+DEX PAL+DEX ADOU
Zhang, et al 261 2018 412/416 @ BB i NEPA+DEX NK-1RA+5-HT3+DEX ADOU

e TR ; C-XFIRA, Mol O-8%; Q-3Lh; O-IiE; @-kivw; O-RWkE; ©-8%; O-FRE; @-53UE; O-Fit
Jir; O-JAh, LI7FIr%e: HEC—m B KILYT ; AC-PI% KRR R + ABEHEIL ; EC-HBEBEMG +R I8 % ; CEF-INEE B +R % K+
FHIRERE 5 GP-IIUE+5 PE i ; NP-IN+K BB ; AR RSURME R + RABN . SR8 A-2ME 28R, D-ERIE L%

3 O-FFEEIsE REM A U-A RN,

Note: T—test group; C—control group. Tumor type: (D—squamous cell carcinoma; @-breast cancer; @—lung cancer; @-head and neck cancer;
(®-nasopharyngeal carcinoma; ©-gastric cancer; (D-osteosarcoma; @—cervical cancer; @-bladder cancer; 0—others. Chemotherapy regimen:
HEC-highly emetogenic chemotherapy; AC—adriamycin or epirubicint+cyclophosphamide; EC—cyclophosphamide+epirubicin; CEF—cyclophosphamide+
epirubicint5-fluorouracil; GP—cisplatin+gemcitabine; NP-cisplatintvinorelbine; Al-adriamycin or epirubicintisophosphamide. Outcome indicators:

A—Acute CR; D-Delayed CR; O-Overall CR; U-adverse reactions.
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%2 Acute CR ¥y meta T HEE R
Tab. 2 Direct results of meta-analysis of Acute CR

MR vs RIGAL AW (n) OR(95%CI) P /%
NK-1RA+5-HT3+DEX vs 5-HT3+DEX 11 2.05(1.67, 2.52) 0.000 23.2
NK-1RA+PAL+DEX vs OLZ+ PAL+DEX 2 0.75(0.44, 1.26) 0.275 0.0
NK-1RA+PAL+DEX vs PAL+ DEX 1 3.17(1.08, 9.32) 0.036 -
PAL+DEX vs 5-HT3;+DEX 1 1.11(0.85, 1.45) 0.452 -
NK-1RA+PAL+DEX vs NK-1RA+5-HT;+DEX 1 1.00(0.61, 1.65) 0.992 -
NEPA+DEX vs PAL+DEX 1 1.35(0.99, 1.83) 0.055 -
NEPA+DEX vs NK-1RA+ 5-HT3+DEX 1 0.81(0.55, 1.20) 0.294 -

% 3 Delayed CR ¥ meta A7 H 4% &
Tab. 3 Direct results of meta-analysis of Delayed CR

Ko BEZH v iR 5020 AT (n) OR(95%CI) Py B/%
NK-1RA+5-HT;+DEX vs 5-HT;+DEX 11 2.13(1.75, 2.59) 0.000 38.6
NK-1RA+PAL+DEX vs OLZ+PAL+DEX 2 0.88(0.55, 1.42) 0.596 0.0
NK-1RA+PAL+DEX vs PAL+DEX 1 2.76(1.07, 7.10) 0.035 -
PAL+DEX vs 5-HT3+DEX 1 1.63(1.29, 2.07) 0.000 -
NK-1RA+PAL+DEX vs NK-1RA+5-HT;+DEX 1 1.42(1.07, 1.88) 0.016 -
NEPA+DEX vs PAL+ DEX 1 1.46(1.16, 1.85) 0.001 -
NEPA+DEX vs NK- IRA+5-HT3+DEX 1 1.22(0.89, 1.68) 0.221 -

WEZER TGN, HRTHFRERIEER A% L(P<0.05),
P geit7 0 L (P<0.05) 254 ARRIKER

2.5.3 Overall CR 6 Ff1k-nk 25T 17 &/ 7
Bi CINV ) Overall CR, PFEHLAL W 5% meta 2347
G 4, H NK-IRA+PAL+DEX 5 OLZ+
PAL+DEX ., NEPA+DEX 5 NK-1RA+5-HT3+ DEX

2541 fEM HE45 A NK-1RA+5-HT3+DEX |
5-HT;+DEX. NK-1RA+PAL+DEX. PAL+DEX Al
NEPA+DEX 5 Fft 1k ik 25 1117 28 He A Ak i) &

A TEOL, BEHLR AR meta 434745 5 R 22 571

T E 2SS, HAR T R aENKERY) BgiteE X, 4k s,
% 4 Overall CR ¥y meta 2 #T A4 #
Tab. 4 Direct results of meta-analysis of Overall CR
XA vs KA IHAWFF (n) OR(95%CI) P1ii P/%
NK-1RA+5-HT3+DEX vs 5-HT;+DEX 9 1.77(1.40, 2.24) 0.000 58.2
NK-1RA+PAL+DEX vs OLZ+PAL+DEX 2 0.94(0.59, 1.48) 0.781 0.0
NK-1RA+PAL+DEX vs PAL+DEX 1 2.61(1.04, 6.51) 0.040 —
PAL+DEX vs 5-HT3+DEX 1 1.57(1.24, 1.99) 0.000 —
NK-1RA+PAL+DEX vs NK-1RA+5-HT;+DEX 1 1.33(1.00, 1.76) 0.050 —
NEPA+DEX vs PAL+DEX 1 1.45(1.16, 1.82) 0.001 -
NEPA+DEX vs NK-1RA+5-HT3+DEX 1 1.12(0.82, 1.51) 0.487 -
TS5 KEFEMN meta pTEHEE R
Tab. S Direct results of meta-analysis of constipation
X B vs iRIR2H AT (n) OR(95%CI) P{A /%
NK-1RA+5-HT3+DEX vs 5-HT3+DEX 8 0.91(0.63, 1.31) 0.599 35.0
NK-1RA+PAL+DEX vs PAL+DEX 1 1.36(0.34, 5.49) 0.665 -
PAL+DEX vs 5-HT3+DEX 1 1.14(0.83, 1.56) 0.429 -
NEPA+DEX vs PAL+DEX 1 1.00(0.49, 2.06) 1.000 -
NEPA+DEX vs NK-1RA+5-HT;+DEX 1 1.31(0.77, 2.23) 0.326 -
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2.6.1 Acute CR IR meta 7304745 5 /R ,NEPA+
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f) Acute CR £ &2 57 (P<0.05), HATHWIHFE
PPN Lh i 22 RG22 m L, S50k 8. 1F
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HilBi CINV 1) Acute CR #17HEFHET , OLZ+PAL+

DEX(70.3%)>NK-1RA+PAL+DEX(26.7%)>NK-1RA+
5-HT3+DEX(2.9%)>NEPA+DEX(0.1%)>PAL+DEX

R6 KEFEFH meta pATHBELE R

Tab. 6 Direct results of meta-analysis of fatigue

(0.0%)=5-HT3+DEX(0.0%).

2.6.2 Delayed CR AR meta /AT 45 R WoR,
NEPA+DEX. NK-1RA+5-HT;+DEX. NK-1RA+
PAL+ DEX ,OLZ+PAL+DEX .PAL+DEX 5 5- HT;+
DEX &g, i CINV [#) Delayed CR £ i} 3 2 5%
(P<0.05), HA T ZHPI LI 2E 5 o4 1%
B Y, 5RIFE 8, 7E Stata 15.0 2% network meta
AT 6 FiFHZY 5 il CINV Delayed CR 47
J7 %% 8% % HE ¥, NK-1RA+PAL+DEX(64.0%)>
OLZ+PAL+DEX(25.3%)>NEPA+DEX(10.7%)>NK-
1RA+5-HT3+DEX(0.0%)=PAL+DEX(0.0%)=5-HT 3+
DEX(0.0%).

2.6.3 Overall CR MR meta ZHr45R Bos,
NEPA+DEX ,NK-1RA+5-HT3+DEX . NK-1RA+PAL+
DEX 5 5-HT3+DEX 4%, fitBli CINV [ Overall CR
A W35 25 51 (P<0.05), HAR T 107 S0 W Le 45 22
SIS L, W 9 7F Stata 15.0 2K HH network
meta T4 X%F 6 FHZY T E WP CINV Overall CR
AT SR HER? , NK-1RA+PAL+DEX(60.7%)>
OLZ+PAL+DEX(23.0%)>NEPA+DEX(15.4%)>
NK-1RA+5-HT3+DEX(0.8%)>PAL+DEX(0.1%)>
5-HT3+DEX(0.0%).

X B vs iRIR2H AW (n) OR(95%CI) P1H /%
NK-1RA+5-HT5+DEX vs 5-HT5+DEX 4 1.52(1.14, 2.02) 0.005 0
NK-1RA+PAL+DEX vs PAL+DEX 1 2.63(0.54, 12.76) 0.231 -

TT AAELFEH meta p MEELER
Tab. 7 Direct results of meta-analysis of headache

X B vs IR 2H PABFFE (n) OR(95%CI) P{g 1%
NK-1RA+5-HT;+DEX vs 5-HT3;+DEX 4 0.89(0.54, 1.46) 0.643 0
NK-1RA+PAL+DEX vs PAL+DEX 1 1.63(0.26, 10.29) 0.606 —
PAL+DEX vs 5-HT3+DEX 1 0.86(0.45, 1.63) 0.645 -
NEPA+DEX vs PAL+DEX 1 1.09(0.61, 1.97) 0.764 -

% 8 Acute CR & Delayed CR # Pk meta 4 #T[OR(95%CI)]

Tab. 8 Network meta-analysis of Acute CR and Delayed CR[OR(95%CI)]

5-HT;+DEX 0.94(0.45, 1.43)Y 0.74(0.54, 0.94)Y

1.09(0.62, 1.56)P 0.86(0.22, 1.50)V 0.49(0.10, 0.88)Y

0.50(=0.01, 1.02))
0.71(0.50, 0.92)V -
0.71(0.11, 1.32)V - _
1.14(0.45, 1.83)) - _
0.10(=0.27, 0.48)

NEPA+DEX -

~0.10(=0.86, 0.66) -

NK-1RA+5-HT3+DEX
NK-1RA+PAL+DEX
~0.58(=2.01, 0.84)

~0.07(=0.81, 0.67)

0.41(-1.01, 1.82) 0.42(-0.75, 1.58)
OLZ+PAL+DEX -

0.54(-0.77, 1.86) - PAL+DEX

e AR RN AR T WS Acute CR WG] LLAL, A 174y /R R IR T Wi Delayed CR BiFifH] HLik; YP<0.05,

Note: The lower left part represents pairwise comparison of Acute CR for different interventions, and the upper right part represents pairwise comparison

of delayed CR for different interventions; VP<0.05.
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%9 Overall CR # W % meta 4 #7
Tab. 9 Network meta-analysis of overall CR

eS| OR(95%CI) P>lz|

NEPA+DEX 0.68(0.04, 1.32) 0.038

NK-1RA+5-HT3+DEX 0.57(0.33, 0.81) 0.000

5-HT3+DEX  vs NK-1RA+PAL+DEX 0.85(0.22, 1.48) 0.008
OLZ+PAL+DEX 0.69(-0.08, 1.46) 0.079

PAL+DEX 0.45(=0.11, 1.01) 0.117

NK-1RA+PAL+DEX s OLZ+PAL+DEX 0.04(-1.39, 1.48) 0.953
NEPA+DEX ws PAL+DEX 0.14(-0.88, 1.16) 0.784
NK-1RA+PAL+DEX vs PAL+DEX 0.55(-0.79, 1.90) 0.419

2,64 AR EER

2.6.4.1 {HEL PR meta 0HTEE R BN, IR0t
)T CINV AR LL 42 22 7 TC 58
T E X, WEE 10, 7F Stata 15.0 R MR meta
fir Xt 5 PP 2507 Z T CINV A & A= R 1 T HE
J¥ , NK-1RA+PAL+DEX (57.9%)>NEPA+DEX
(22.4%)>PAL+DEX(13.4%)>5-HT3+DEX(4.6%)>
NK-1RA+5-HT3+DEX(1.7%)-

T 10 K& FEHH WK meta 547

Tab. 10 Network meta-analysis of constipation
L)

NEPA+DEX

OR(95%CI) P>lz|

0.18(=0.74, 1.10) 0.707
NK-1RA+5-HT;+DEX ~ —0.09(=0.48, 0.30) 0.652
0.44(-1.26, 2.13) 0.614
0.13(=0.59, 0.84) 0.726

5-HT;+DEX vs
NK-1RA+PAL+DEX

PAL+DEX

NEPA+DEX vs PAL+DEX —0.05(=1.56, 1.46) 0.949

2.6.4.2 SkJF  7E Stata 15.0 K H MR meta Ay 2%
5 FPFHZ T R CINV ki & A Rk HEE,
NK-1RA+PAL+DEX(55.5%)>NEPA+DEX
(15.9%)>5-HT3+DEX(14.9%)>NK-1RA+5-HTs+DEX
(11.1%)>PAL+DEX(2.9 %)
3 g

CINV 2 W g £ 3 e B g v 7 ol
B WA RN, % kA RIARFE RT3 5 Fh
R, RISk . SERYE . BUNWME . RAME. A
P, CINV R ANLHIE N E 4%, HRIM AT A
B, — M\ R 32 o F I T DX A v
X FIASE T 1 B9 /0N 200 e 2 X R 28 A WK e A 371
P o TR 24 40 e T Ak R R E T
Wi, Ju R RIS b R e A, (LR
5-¥ A 1% (5-hydroxytryptamine, 5-HT), 5-HT 54
KRGS GG VEH T Bz a i & X, s
EZUEZS ey riOR =i O NITY b G e o L LU R AR T

-2532-
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BT T PR ey o RE WL IR X R i A
2500 5 | R A O WK i 1 A 2829 g i g 4G
70%~80%+4% 32 AL 8.4 P 1k 245 4 1) 1z T RE 6% 4
Bk CINV A5 301,

3 2 RCT WK meta 2347 14 B 356 F0 (a1 42 1
B, W1kt 255 2 AE 1B CINV 1Y Acute CR.
Delayed CR } Overall CR J5 97 8cHE 7, &
X Acute CR Al REfc i 25 5 %8 OLZ+
PAL+DEX, H K2 NK-IRA+PAL+DEX; %%
Delayed CR Fil Overall CR W] Beic 4f B HZG RN
NK-1RA+PAL+DEX, K} OLZ+PAL+DEX, Tfii
B B N T SO I R 2577 %60 NK-1RA+
PAL+DEX #l NK-1RA+5-HTs+DEX, Tfii OLZ+
PAL+DEX I NK-1RA+PAL+DEX FY B 4 L 55 25 5+
st #E X, Mok K B OLZ+PAL+DEX i
NK-1RA+5-HT3+DEX [ E#E i, Kknlit—5
MR A 9IEYE . OLZ Xt 5-HT2a.5-HT2s.5-HT3
M1 5-HTs % 5-HT 54K, D1, D2, D3, D4 H£ M
WesZiR, o-1 ' BRRRZIR, 4k HI 2L K5
Az R A B R E A B, B CINV AT
W) o KT AR R I FAFFZE CINV, NCCN
BRE SRR TASE R, /e i 1] HEC I %
# NK-1RA 7% SHT;+DEX 5{ PAL+DEX 1141,
NK-1RA 7] 5 Kk o Y NK-1 32 1455 B v 8k 45
FEE ot i 709 N (I L - O B {1182 D 5
NK-1RA FRZ5Y), A 8B 1ER B CINV (1)
KB WS UE B 22 Fh 2 10 Il Ah 7 B R g FH B
Fi DC3H T $2 55 H 3 CINV il 58 28 i R 2

AR KT L2, WAR T
Weati . SkaE . RERE. O, ERKSEAS RN A
B A G —, HWARTE D, AR0F5E A Mt
— 5T o AT VEAS BB R AR 55 1 T R
B ARBFFEARVERR meta 4347, EAZ AR
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7k NK-1RA+5-HT;+DEX 5 5-HT;+DEX WA
WEZER . PAR P EEER, WA ERE
B R & I 2 T RZ M G2 5 7,
M AE A Sk & B R HEF 5 R o, B2
NK-1RA+PAL+DEX J &M kR E . SHM
RIS R B, 2 Wi CINV EHIRIF I R
W, R AL S 5-HT; SZ RS BRI AT NK-1RA
XKZRFY], I HAAH 248 5-HT; PAL i & (&
b A 2 2 b e TS —R 5-HTs 2 k4541
FR A, FIRTEA A NK-1RA B3 ICHH ) &
FHEA R AN 100%, PAL EEEHAZ 40 h, 50%
FENFIEACHT , A A= P PERAIG, 75 24 80%TE 6 d
B IEACHS, 1k 2 R 2 B S il R
TR B v & Ml g 20 PAL W E A S &
AAERR IR o 38, AT S T S R
B o7 P BT 3 DG 3RS, W 28 SR C 5t FH i 57 (5 s 1)
25

25 Ak, i MR meta M AL, OLZ+
PAL+DEX /& Hifjj HEC i} 2 CINV AT &,
1M NK-1RA+PAL+DEX J& i B %E 3R 3] F 45 22 19
CINV AT R . BAMFRAMAETE—E PR
TG, ANREHEBRGN A S A . DU A AEAE
KHBGT A FE AN B 1 B 53 T Bl i) S e 4 7
TR A . K, AT RN 1Rt 255 5|
TN LACHFSE, AR N2 50 it ) A B ik — 20
SNt HE, AR KK RETFEE, SR
2 1k 25 AT A BT B B AN . ARSRASY
Al FE—EE OLZ 5 NKI1RA | 5-HT; Z K+ Hi5
A N TP R e 4k, 8 T N B 4PN
FEHE—2L 517 .
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