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Abstract

Objective: To systematically evaluate the efficacy and safety of vonoprazan (VPZ) therapy relative
to proton pump inhibitor (PPI) therapy in the remedial treatment of patients with Helicobacter
pylori (Hp) infection. Methods: Computerised searches of The Cochrane Library, Web of Science,
PubMed, CNKI, CBM, etc. were performed within a timeframe from the time of library construction
to May 2022. Studies were included if eradication rates between VPZ-based and PPI-based thera-
pies were assessed, relevant information was extracted and quality evaluated using the risk of bi-
as assessment tool recommended by the Cochrane Handbook of Systematic Evaluation for rando-
mised controlled trials, and the Newcastle-Ottawa scale for non-randomised controlled trials, and
Meta-analyses were performed using RevMan 5.3 software. Results: Seven studies with a com-
bined total of 3013 patients were included. In the intention-to-treat (ITT) analysis and proto-
col-conformant (PP) analysis, patients in the VPZ group had significantly higher overall Hp eradi-
cation rates than those in the PPI group, 87.55% vs. 79.55% [RR = 1.07, 95%CI (1.00, 1.13), P =
0.02] and 94.07% vs. 87.34% [RR = 1.08, 95%CI (1.04, 1.12), P < 0.0001]. The difference between
the rate of adverse events in patients in the VPZ group and the rate of adverse events in the PPI
group was not statistically significant at 10.98% vs. 13.03% [RR = 0.65, 95%CI (0.22, 1.95), P =
0.45]. Conclusion: VPZ therapy is more effective in remedial eradication therapy in patients with
Hp infection compared to PPI therapy. The safety profile of VPZ therapy is favourable and even
superior to that of PPI therapy.
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| THE AT B (Helicobacter pylori, Hp) 2 #E == [IRFA M, 2R, 1EA—F ZIVLS8mE, K4
YL AER 50% N I[1], RIS EO™E I E M+ e mgom, OFEAET. B BRI CAHZUR
ERSE[2]. AHORIA LR BHE 90% B 5 Hp M GLA C[3], A DA AL H I ABUEY . [E157E
MR, MR MR ER Hp AT PARRAR & & 0 & £ (OR = 0.46, 95%Cl: 0.39~0.55) [4] [5], Al
B e B PR B R I R A R R 50% (VA 20%~70%) [6] [7]. Pk, sIhARER Hp A2 Fips B
(M ZRIEZ —

HATHHEr WG Hp B B E Y TR R IGYT, A& MBS P R W =B Y BTV
NIRYT HHE[2] [8], EWIUIETT RN 2L Hp J&R G 0] J7 28 il I LRI A SR 2 M3, 46—
AT SN A B 51 [9] [10], PRI ubb 3R I S5 48 B R BB AE A ROB ST AT 25 00 DAt — P SR i
BrEF[2].

VPZ, EN—Hi B 7 sa f VERR I 1), 5464 PPI AHEL, BAEZR, P, F%
2 CYP3A4 R, CYP2C19 H:[K 2 A X H g ma fR/INERE s [11], #) VZ SH TERAH G Si » 2020 4
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Satoshi Shinozaki & BI%:T VPZ [ 5 RAE G 7 AR T2F PPI 5 R [12], 5ot i) — I [=] o4 Il AR AT
FASH, & VPZ J5RAE Hp BN ROE T e 8 2 4 M[13], (HEEHEMT A 2 DUE S
PR T R AR R I R B 2 5. AR BT 3T VPZ 5 R 5T PP B 7 M ELAE A ROR T
HRER Hp B YL f ROE A2 4k

2.

2.1. WERE

2% The Cochrane Library. Web of science. PubMed & 3 £G4/ 22 A1 rb [ 0 9 . 434 #1075 77 303 . CBM
S SCHE PR, SR ARSI PRI AL, AR I IO & 8 R R AR &2 2022 4F 5 H o RHLAU MR . 2
AR ALFE: “vonoprazan” BX “potassium-competitive acid blocker” 5% “ Takecab ” (7 i 44 )8k “ TAK438”
(B FLARRE) B “P-CAB” FlI “Helicobacter pylori” B¢ “Hp” B “H.pylori” ; "3 Ria i “HE+
SeAHPERR PR R 7 B OB AYANBR M7 B R AL RS TSR A R BRI ) B W [ THEE B 7 B “ Wl [ TR
WEFF B B “HRERERR 7 o SR AR E R S5 S R Rk B SR o [R] IR E AR A 5 27 SR

2.2. WL

e, AT P S AR A EOR AR BN A AR SCE . HK, SRATTIRYE TS st FIAMA
AHEBRARAE PR AT 7E . AWABRAEQN R : (1) & C#e Hp By, RIafyT: (2) 1 & T Vvpz
TiRRERIAT, BE=ERGT . CBIRIT: (3) X T PPI T EIIMRERIGST, B =BTIE, BT
VUBKST % (4) 4505: Hp BIRERRAA RFMFRAER, (5) BHyustit: BEHU IERT ST (RCT)MARREHLY I
WFF(NRCT). HEBRARAEMN T : (1) MRAREEUNT 18 BHIARE: (2) VLKA (3) WHFEEA N
ZRIR . EME. SUERESE; (4) To R E RS RSB ARFR R A6 HE . 7944 B SUMSLVF A5 BT 7T
GO, B AR 20 B 5 = R T P

2.3. fAIRER
AW FCARPR AR (1) Hp IRBRZF(EEIER): (2) AR FFRAERARERER).
2.4. BIEHREL
FRELA R Bkl S —AE#H . REHA. #FFO0 REVERAERE . B FTRREE A) . FEACR . 1RYT REL.
2R R WRERE. AR FHF.
2.5. MHKRERITL

RCT K FH Cochrane =435 (1 f far ARG VPAN T L [14]HEAT SCHR &= VPA, B4E 6 D71 : (1) BEAL
SYECTEs (2) LR 3) RERHERE: (4) 4iREGEM RN 6) EEMEIRESER: (6) Hibkw
R . XA AAEH RS R “ARE” FREIB. NRCT RHAREUR - IBREER
(Newcastle-Ottawa Scale, NOS) [15]#FT SCHR = IEAY, GFE 3 AN aH: (1) AR RMIER; (2) ARd
PRI E ;s (3) AR . NOS &4 8 9 45, &gy >5 4\ A SCHR I 7325 i =3

26. GHFERE

A Z G K] Revman #4E(5.3.1 [ #E4T - % H] Cochranes’ Q K& Al 12 i8Sk il S5 o 1k, 24 P >
0.1 H 1> <50%Itf, &5t IMAFAEGET 24 Bt A8 P BEALSON BEAREAT 404, S22 DU Y ] g 2ok o A 78
K AU L (RR)FIAH IV 1 95% 1 15 DX 8] (CH) SR ff 2 55 T VPZ (1) 77 RANEE T PP (177 R A R0t Je 2 4tk o
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P<0.05 WAERBG IR X
3. &R
3.1. X#kiiikss R R E AR

A R ILRG 568 Fei SR, W15 5 BR H ST RGOV ST A 375 K, I B H A S
ATFE A 266 F, AN 109 jeSCHR, BEAT D4 S0R HIRR 102 F, A AN 7 FESCHR. LM 3013 41
B, Hh T 940 fl 5, XREZH 2073 R . N SCER I B AR LR 1.

Table 1. Basic characteristics of the included studies

= 1 MAHRBERIHE

H1EH R ERSHX, B SR AR W 4R
Ry £V Wit omig FEAE S B F % S S L2

Ak 2022 [16]  HE/EHpL RCT 65 7d: V+A 65 14d: E+A+B+C H &k O. ®

Nabeta, H. 2020 5o iy, NRCT 330 7d: V4A+M 294 7d: LIR+A+M  H—%

[17] )
Twmﬁ%¥QMG HA/edit, NRCT 96  7d: V#A+M 100 7d: E+A+M  Hk @
NiShiza‘E‘g]T' 2017 ki, NRCT 85 7d: V+#A+M 650 7d: UR+A+M  H-%k @
\mmﬁQEZM5 FAA/ft: NRCT 66 7d: V+A+M 386 7d: ERIL+A+M Bk O
Suzuki, S. 2016 [21] HA/# .y NRCT 181  7d: V+A+C 480 7d: LIR+A+C % D. ®
oo arnve wer B 0CAM BTy A g

V. fRERAE; A BISETEAR; C. wivdd: L. ZRFME; E. BEERME; R: HUFIME,; B: 8457 F: BRIE®
Bi; M. HfEME; S FIMDE; O©: REZ%; @: ARIFME.

3.2. MHREREREM

PANE) 1 ks RCT [16]8 58, IE 7 RENLT ZIR =l R, PR IR s RIRTE 7 77 2
MR, VPN “CAEE T, MR RN R ARRAEE, N “mRe” s fEREY SRR A
KT NG HARIE TRUTIEE, PP AR o ok s a5 R, W8 AR, A T ) O
1oy MBS LA o

NRCT [17]-[22]1 R VPN A& 2, &y > 6 48, WA LS ER .

Table 2. Analysis of bias in NRCTs
7= 2. dEREAN X BRAR ST AR 3 4

HAEH KA HWa it E: T = gE R
Nabeta, H. 2020 NN, v VA A A
Tsujimae, M. 2016 NAVAN, N NARVAN)
Nishizawa, T. 2017 NN, v )
Yamada, S. 2016 NV, N, N,
Suzuki, S. 2016 N, J NANAN,
Saito, Y. 2019 NAAN J v
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3.3. Meta SHTHIEE R

3.3.1. Hp IRBREAELE

(1) Bt

1. EITT 8, AR5 [16]-[22]FFAE SL it 2 R B (17 = 57%, P = 0.03), EHBBENLAMEEAT meta
SHT, SERERET VPZ T RMT PPI 7%, RR = 1.07 (1.01, LI)HEBS IR N(Z = 224, P =
0.02), WK 1.

2. 1€ PP or#ireh, GIABEAL[16]-[22 47 (ESE it 5 (17 = 45%, P = 0.09), HCRFH Bk R A A HE 4T
meta 43H7, SR ERIET VPZ TR T PPI 7%, RR=1.08 (1.04,1.12), HEAGIT5%= X (Z=4.03,
P <0.0001), #ULK 2.

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mabeta, H. 2020 288 330 250 294 207% 1.06[1.00,1.13] r
Mishizawa, T. 2017 1 a5 479 B0 10.0% 0.97 [0.85,1.12] -
Saito,Y. 2016 102 117 78 98 121% 1.08 [0.96, 1.22] r
Suzuki, 5. 2016 161 181 356 480 18.4% 1.20[1.11,1.29] .
Tsujimae, M. 2016 86 e[ 86 100 14.0% 1.04 [0.94,1.18] i
Yamada, 8. 2016 a9 BB 347 386 16.0% 0.99 [0.91, 1.09] b
Wiy 2022 56 65 52 65 8.8% 1.08 [0.92, 1.26] T
Total {95% CI) 940 2073 100.0% 1.07 [1.01,1.13]
Total events 823 1649 . . . .
Heterogeneity: Tau’zl 0.00; Chi*=1380,di=6 (P=0.03); F=487T% IIZI.D1 IZI:1 ] 1'0 1IZID'
Testfor overall effect: Z= 224 (P=0.02) Favours [VPZ] Favours [PPI]

Figure 1.Forest plot of ITT analysis comparing the overall Hp eradication rate in the two groups

B 1 MABE Hp DRIRELLER ITT DT FRKE

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mabeta, H. 2020 298 309 250 274 23.5% 1.06 [1.01,1.10] .
Mishizawa, T. 2017 1 B3 479 528 201% 1.07[1.01,1.13] r
Saito,y. 2016 102 111 79 e 1] 8.9% 1.12[1.00,1.24] u
Suzuki, 5. 2016 161 176 356 487 16.0% 1.17[1.10,1.26] -
Tsujimae, M. 2016 41 45 45 a1 5.9% 1.03[0.90,1.18] T
Yamada, 5. 2016 59 B 347 374 196% 1.04[0.98,1.10] "
i, 2022 a6 G2 a2 <11] 6.4% 1.04 [0.92,1.18] T
Total (95% CI) 827 1841 100.0% 1.08 [1.04,1.12]
Total events 78 1608
Heterageneity Tau®= 0.00; Chi*= 10.92, df= 6 (P = 0.09); F= 45% In 0 n=1 7 1=n mn’
Test for overall effect: Z=4.03 (P = 0.0001) ’ Fa-vours [VPZ] Favours [PPI]

Figure 2. Forest plot of PP analysis comparing the overall Hp eradication rate in the two groups of patients
2. FEBE Hp BERBRELLI PP DHTFRIKE

3. MU AT

Hp SAARER AU S T SR BoR, £ ITT 0dr, BIBRSCHR[L9] [211)5, S0 R T &
B, Q Kytf P=0.03 7FZ 0.75, 12 11 57%F4 % 0%, Meta 70HT45 B Eor, T H4LEEH Hp SRR R
P X AP < 0.05), SAIBRAT—8, VEWIE 3. 75 PP 43#THh, ZIBRSCHR[20], Q &% P = 0.09 T+
£ 0.11, 1= 45%A78, Meta 0 Hr4s B8R, TH4LEER Hp SRR R T X 4P < 0.05), 541
BrAr—3, LA 4.
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VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Mabeta, H. 2020 298 330 250 294 450% 1.06[1.00,1.13]
Saito,Y. 2016 102 117 79 98 14E6% 1.08[0.96,1.22] i
Tsujimae, M. 2016 86 96 86 100 14.3% 1.04 [0.94, 1.16] i
Yamada, 8. 2016 A9 GG 347 386 172% 0.89[0.91,1.09] !
Gl 2022 56 G5 52 65 8.8% 1.081[0.92, 1.26] T
Total (95% CI) 674 943 100.0% 1.05[1.01, 1.10]
Total events 601 914

Heterogeneity: Chi*=1.93, df=4 (P=075); F=0%
Test for overall effect Z=2.41 (FP=0.02)

0.m

01 1 10 100
Favours WPZ] Favours [PPI]

Figure 3. Forest plot of ITT analysis comparing the overall Hp eradication rates of the two groups of patients after sen-

sitivity analysis

& 3. BURMSINEMERE Hp BARRMRELLERN ITT SHARKE

Risk Ratio
M-H. Fixed, 95% CI

VPZ PPI Risk Ratio

Study or Subgroup  Events Totfal Events Total Weight M-H. Fixed, 95% CI
MNabeta, H. 2020 298 309 250 274 356% 1.06[1.01,1.10]
Mishizawa, T. 2017 G 63 479 529 137% 1.07[.01,1.13]
Saito,Y. 2016 102 111 T8 96 11.4% 1121[1.00,1.24]
Suzuki, 5. 2016 161 176 356 457 26E% 1A7[1.10,1.26]
Tsujimae, M. 2016 41 45 45 a1 A7 % 1.031[0.90,1.19]
ol 2022 a6 G2 a2 60 7% 1.041[0.92,1.18]
Total (95% CI) 766 1467 100.0%  1.09 [1.08, 1.13]
Total events 714 1261

Heterogeneity: ChiF=9.02, df=5(FP=011), F= 45%
Testfor overall effect; 2= 590 (P = 0.00001)

+
L L B

0.01

0.1 1 10 100
Favours WPZ] Favours [PPI]

Figure 4. Forest plot of PP analysis comparing the overall Hp eradication rates of the two groups of patients after sensi-

tivity analysis

E 4 BURMSITERESRE Hp BAERRELLRE PP SR E

(2) WA
1. 7E 2R 7 WA b Hp MRFR R

EANTT 20#frdr, GWAWTFE[16] [17] [18] [19] [20] [22]FE 4k it Bt (17 = 4%, P = 0.39), & #¢[H &4k
R AT meta 704, S5 R EOREET VPZ T EMT PPI 7%, RR = 1.02 (0.98, 1.07), HARA ST
2EN(Z2=1.07,P=0.28>0.05), LK 5. 78 PP r#frHh, guAHIEFT[16] [17] [18] [19] [20] [22] 4t it
SR = 0%, P = 0.93), HCR [ 2 B R HET meta 4007, 45 R EIRIET VPZ (5 RILT PPI T,
RR =1.05 (1.02~1.08), HEA %115 & X (Z=3.32,P =0.0009 < 0.05), # UKl 6.

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Mabeta, H. 2020 288 330 250 254 394% 1.06[1.00,1.13] []
Mishizawa, T. 2017 61 a5 479 650 16.5% 097 [0.85,1.12] *
Saito,Y. 2016 49 60 GE 74 8.8% 0.92[0.79, 1.06] =
Tsujimae, M. 2016 86 96 86 100 1248% 1.04[0.94,1.16] "
Yamada, 5. 2016 59 GE 347 3BE 151% 0.99[0.91,1.09] "
i, 2022 56 5} 52 5} T7% 1.08[0.92,1.26] T
Total (95% CI) 702 1569 100.0%  1.02 [0.98, 1.07]
Total events A0S 1280

Heterageneity: Chi*= 518, df =5 {P=0.38) F= 4%
Test far overall effect: Z=1.07 (FP=0.28)

n.m

0 1 10 100
Favours WPZ] Favours [PPI]

Figure 5. Forest plot of ITT analysis comparing Hp eradication rates in the two groups in the second-line treatment subgroup
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VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% CI M-H. Fixed, 95% CI
Mabeta, H. 2020 2898 309 250 274 431% 1.06[1.01,1.10] []
Mishizawa, T. 2017 f1 63 479 529 16.6% 1.07 [1.01,1.13] r
SaitoY. 20186 449 54 5] T3 91% 1.00[0.90,1.12] T
Tsujimae, M. 2016 41 45 45 a1 B.9% 1.03[0.90,1.18] T
Yamada, 5. 2016 a4 A1 347 374 15.8% 1.04 [0.95, 1.10]
MG 2022 56 G2 52 <11 86% 1.04[0.92, 1.18] T
Total (95% CI) 504 1361 100.0%  1.05[1.02, 1.08]
Total events aA4 12349 . .

Heterogeneity: Chi*=1.24, df=8 (P =083, F=0%

| |
Test for overall effect £= 332 (F = 0.0009) 0.01 01 ! 10 100

Favours [WVPZ] Favours [ITT]

Figure 6. Forest plot of PP analysis comparing Hp eradication rates in the two groups in the second-line treatment subgroup
6. M2H Hp IRFRERFE ZLIGTT 4B LA PP AR E

2. {ERRIGH N H A 4 Hp MR

FENTT 08 ef, I [17]-[224F £ G it 24 5 R (12 = 64%, P = 0.02), i3 BE LK AR A 3E 4T meta
SR, S5 R BORFET VPZ 7 =T PPl 5%, RR = 1.06 (1.00~1.13), A 4t it 2% X (Z = 1.98, P = 0.05),
VEWLE 7. 78 PP Ay #TeR, NN FC[L7]-[2247 15 Giit 2 7 i (12 = 54%, P = 0.05),  #ICR I BE AL A5 75
HEAT meta 04T, S5RERIET VPZ I RLT PPl 5%, RR=1.08 (1.04~1.12), HEAFS %= N (Z=
3.77, P =0.0002), WK 8.

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Mabeta, H. 2020 298 330 250 294 22.0% 1.06 [1.00,1.13] .
Mishizawa, T. 2017 A1 85 479 B50 11.4% 0.97 [0.85,1.132] -
Saitoy. 2016 102 117 79 98 13.7% 1.08 [0.96,1.22] r
Suzuki, 5. 2016 161 181 356 480 19.9% 1.20[1.11,1.28] -
Tsujimae, M. 2016 a6 o131 86 100 15.9% 1.04 [0.94, 1.16] i
Yamada, 8. 2016 a4 GE 347 3|86 17.5% 0.95 [0.91,1.08] b
Total {95% CI) 875 2008 100.0% 1.06 [1.00,1.13]
Total events TET 1597 . .

Heterogeneity Tauw®=0.00; Chi*=13.80, df =9 (P=0.02); F= 64% IIZI.D1 IZI:1 ] 1'0 100

Test for averall effect: Z=1.96 (P = 0.05) Favours [VPZ] Favours [PPI]

Figure 7. Forest plot of ITT analysis comparing Hp eradication rates in the two groups in the Japanese subgroup

& 7. P4H Hp RIRFA B ARITAPELE ITT SHARAKE

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Mabeta, H. 2020 298 309 250 274 24.9% 1.06 [1.01,1.10] .
Mishizawa, T. 2017 f1 B3 479 528 M.4% 1.07[1.01,1.13] "
Saito,y. 2016 102 111 79 e 13] 9.7% 1.12[1.00,1.24] ul
Suzuki, 5. 2016 161 176 356 447 17.3% 1.17[1.10,1.28] -
Tsujimae, M. 2016 41 45 45 a1 6.9% 1.03[0.90,1.18] T
Yamada, 8. 2016 a9 61 47 3IT4 0T% 1.04[0.93,1.10] r
Total {95% CI) 765 1781 100.0% 1.08 [1.04,1.12]
Total events a2 1556

Heterogeneity: Tauw®=0.00; Chi*=1088, df =9 (P=0.08); F=54% IIJ.D1 IJH ] 1'0 100

Testfor averall effect 2= 377 (P =0.0002 Favours [VPZ] Favours [PPI]

Figure 8. Forest plot of PP analysis comparing Hp eradication rates in the two groups in the Japanese subgroup

[ 8. A Hp MREFERAE B AL EPLLE PP ST FRHKE
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Wk,

332 FPREH#RERNELE

2 FESCHR[L16] [21]358 T A RS AL, B RAERFAELG 3 H Y1 = 72%, P = 0.06), #uikipt
HLRN KR HEAT meta 7047, 45 REoRET VPZ U7 %% 4T PPIJ7%, RR = 0.65 (0.22~1.95), {HAH
B4t L (Z2=0.78,P = 0.45), LK 9,

VPZ PPI Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Suzuki, 5. 2016 23 13 59 480 59.7T% 1.03 [0.66, 1.62]
iy 2022 4 65 12 65 40.3% 0.33[0.11, 0.98]
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Figure 9. Forest plot comparing the incidence of adverse events in the two groups of patients
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