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Recent Trends in Tailored Treatments for Helicobacter pylori Infection

Hyungchul Park’, Jeong Hoon Lee®

Department of Gastroenterology, llsan Paik Hospital, Inje University College of Medicine', Goyang, Department of Gastroenterology, Asan
Medical Center, University of Ulsan College of Medicine’, Seoul, Korea

The efficacy of the standard triple eradication regimen for Helicobacter pylori (H. pylori) infection is gradually decreasing due to
increased antibiotic resistance of H. pylori, which is represented by clarithromycin resistance. This is an important issue for
clinicians. Tailored therapies for H. pylori infection, including culture-based susceptibility testing and molecular methods detecting
genetic mutations that increase resistance to antibiotics, have been introduced to overcome the high treatment failure rate of the
standard triple regimen. The treatment results have been satisfactory. In addition to the H. pylori-related factors, the CYP2C19 gene
polymorphism, in terms of host factors, affects the effectiveness of proton pump inhibitors. This article reviews the status of the tail-
ored therapies for H. pylori infection along with the proven therapeutic effects and benefits of such treatments in Korea, where the
resistance to antibiotics such as clarithromycin, metronidazole, and quinolone is prevalent. (Korean J Helicobacter Up Gastrointest
Res 2021;21:115-121)
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= AR 20144 Park 570] 82 X5l IS w4
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A} A& PO R bismuth 7[8Fe] 4A| 8RS AMSk= S
A A g X7 0] 997 BRI it 14} Al
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AEE ke Hoda} gZA o7 PPl amoxicillin Z18)3 met-
ronidazole TRk ke H|wollS o, At Ad5-E°]
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Table 1. Culture-based Tailored Studies for Helicobacter pylori Eradication

. . Population size, Empirical Eradication rates (%),
Study Country Lines Study design tailgred/empirical reglgmen tailored vs. empir(ica)l
Toracchio et al.*® (2000)  Italy First line RCT 109 (53/56) PTiC 91 vs. 75 (ITT, P<0.05)
98 vs. 81 (PP, P<0.01)
Miwa et al.** (2003) Japan Second line RCT 77 (38/39) PAM 81.6 vs. 92.4 (ITT, P>0.05)
83.3 vs. 94.7 (PP, P>0.05)
Romano et al.'® (2003) Italy First line RCT 150 (75/75) PMC 94.6 vs. 77.3 (ITT, P<0.005)
97.3 vs. 79.4 (PP, P<0.005)
Neri et al.>® (2003) Italy First line RCT 242 (121/121) PAC 72 vs. 64 (ITT, P>0.05)
76 vs. 67 (PP, P>0.05)
Yahav et al.>* (2006) Isreal After first line No RCT 96 (49/49) Various 86 vs. 63 (P=0.02)
Park et al.”® (2014) Korea First line RCT 114 (57/57) PAC 94.7 vs. 71.9 (ITT, P=0.002)
96.4 vs. 73.2 (PP, P=0.001)
Dong et al.** (2015) China First line No RCT 90 (45/45) PBAC 91.1vs. 73.3 (ITT, P=0.027)
95.3 vs. 78.6 (PP, P=0.021)
Kwon et al.*® (2016) Korea Second line No RCT 219 (41/178) PBTM/PAMo  87.8vs. 75.3/70.8 (ITT, P=0.026)
100 vs. 79.6/72.4 (PP, P<0.001)
Zhou et al.* (2016) China First line RCT 1080 (318/700) PACB/PACTi  88.7 vs. 77.4/78.3 (ITT, P<0.001)
93.3 vs. 87.0/87.4 (PP, P=0.021)
Ferenc et al.®® (2017)  Poland NA No RCT 120 (53/67) PACM/PAL  95.5vs. 86.6 (ITT, P>0.05)
95.5 vs. 91.3 (PP, P>0.05)
Liou et al.*® (2018) Taiwan  After second line RCT 410 (205/205)  Based on prior 78 vs. 72.2 (ITT, P=0.170)
antibiotics usage 78.4 vs. 74.4 (PP, P=0.346)
Chen et al.* (2019) China First line RCT 382 (96/286) PBAM 91.6 vs. 85.4 (ITT, P=0.12)
97.7 vs. 96.6 (PP, P=1.00)
Lee et al.” (2019) Korea First line Single arm 74 NA 93.1 (ITT)
100 (PP)
Pan et al.%” (2020) China First line RCT 314 (157/157) PBAC 86.0 vs. 63.7 (ITT, P<0.05)

91.2 vs. 68.5 (PP, P<0.05)

RCT, randomized controlled trial; P, proton pump inhibitor; Ti, tinidazole; C, clarithromycin; ITT, intention to treat analysis; PP, per protocol analysis;
A, amoxicillin; M, metronidazole; B, bismuth; T, tetracycline; Mo, moxifloxacin; NA, not applicable; L, levofloxacin.

(87.8% vs. 70.8%, ITT; P=0.026)°ll 813} A pylori At A%
Eo| E9kou) 24 X 88 s 4483l PPL bismuth,
metronidazole “12]1 tetracycline S AFE31-S w(87.8% vs.
75.3%, ITT; P=0.077) BARCE 2Rt Xjol& HolA] Qiok
o} 19 7t AE Fokel BokS u] Alfuiors ok uEY
A5= YA AmolA & o 588 Zo= Az,

2) EXXIHHE 088 Ux k|2

A W 4RRlE o] 43t EApcof #t 4= 5
& Ui} ShoflA] ofolAal, oiFE 14} At A& uff 23S
rRNAS] S S @RIse] clarithromycin W/dell whe 2t
Y A59 HIE HsKSitTable 2). 20079 YEofA
Furuta 50| 35 341940 njsle] wkey g uj 940t
At ABES HA(96% vs. 70%, ITT; P<0.001), 2008
ARolA Kawai 5% 3= 3A1870] Hlslo] 401 ke
X 50| At A5E(94.3% vs. 71.4%, ITT; P<0.05)2 Rk
o = 4 A Y A 9EE A== clari-
thromycin 7[5k 3£ 341890 vlole] =2 At FoE=

WSk SRR Clarithromycin Udel W 0%
A== PP amoxicillin, clarithromycin Z12]37 metronida-
zoles o183t FA] X (concomitant therapy)?} H| w8l
T Xjol7h YIAT8L.6% vs. 86.2%, ITT; P=0.132),” bis-
muth 7[5} 4A| 8-S dA} X5 ARSISHS wie} Hwst

& At AdEES] AolE HolA] JI3Ith96.0% vs. 94.2%,
ITT; P=0.6)." of= BAAITH AARe] B4 7]91sk= Aol
ofe} oA BlieF AFE 7|REe R 3 U X|m9] 9Lt ut
AR, clarithromycin YWJog2 oIt FE4 NaHsEe
At Ad5E Holot A Aoz Az

Clarithromycin Wyt 8717} 7Fset BARIS 792 o
A2 Bk 98] =il Kwon S5 clarithromycin W
4J A} metronidazole AMEEE ZARSIO] At X 5E Al
Pol= kS AXBI, clarithromycin o] =
clarithromycin WAl A<, metronidazole Updo] oilEl=
ol 242 94.4%, 77.8%, 100.0%2] Al 4558 2181
ol 2t ZAolk= clarithromycin} fluoroquinolone
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Table 2. Molecular Method-based Tailored Studies for Helicobacter pylori Eradication

Study Country  Lines Study design Detected resistance Pppulatlon Size, Emplrlcal Eralldlcatlon rate§ (%)’
tailored/empirical ~ regimen tailored vs. empirical
Furuta et al.'® (2007) Japan  First line RCT Clarithromycin 300 (150/150) PAC  96vs. 70 (ITT, P<0.001)
96.6 vs. 72.9 (PP, P<0.001)
Kawai et al.”® (2008)  Japan  First line RCT Clarithromycin 70 (35/35) PAC 94.3vs. 714 (ITT, P<0.05)
94.3vs. 78.1 (PP)
Lee et al.?® (2013) Korea  First line RCT Clarithromycin 834 (218/616) PAC  80.7vs. 69.5 (ITT, P=0.004)
91.2 vs. 75.9 (PP, P<0.001)
PAM  80.7vs.71.1 (ITT, P=0.012)
91.2vs. 79.1 (PP, P<0.001)
Gweon et al.*’ (2018) Korea  First line Retrospective ~ Clarithromycin 527 (208/319) PAC  91.8vs.72.1 (P<0.01)
Cho et al.*® (2019) Korea  First line No RCT Clarithromycin 477 (150/327) PAC  92.7 vs. 76.5 (P<0.001)
Ong et al.*® (2019) Korea  First line RCT Clarithromycin 423 (211/212) PACM 81.6vs.86.2 (ITT, P=0.132)
86.5 vs. 90.2 (PP, P=0.179)
Choi et al.** (2019) Korea  First line No RCT Clarithromycin 154 (50/104) PBTM  96.0 vs. 94.2 (ITT, P=0.6)
96.0 vs. 95.0 (PP, P=0.8)
Delchier et al.** (2020) France  First line RCT Clarithromycin 526 (260/266) PAC  85.5vs.73.1 (ITT, P=0.003)
+levofloxacin 86.5 vs. 74.4 (PP, P=0.003)
Gao et al.® (2020) China  Firstline  Singlearm  Clarithromycin 261 NA 928 (ITT)
+amoxicillin 98.1 (PP)
Second line +fluoroquinolone 90.7 (ITT)
+tetracycline 95.1 (PP)

RCT, randomized controlled trial; P, proton pump inhibitor; A, amoxicillin; C, clarithromycin; ITT, intention to treat analysis; PP, per protocol
analysis; M, metronidazole; B, bismuth; T, tetracycline; NA, not applicable.
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| 52 tiat At WREQch? AWM gae
clarithromycin 7152} 348 5o[9=d], W54 A5t =2
Al-8E HoAF9ITH85.5% vs. 73.1%, ITT; P=0.003). ©] ¢
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SHEE 20039 MiKi 59 $4LellAl= lansoprazole} rabe-
prazole o83t 3 A QML At AJFES] Alolg Eo|
A F319a, clarithromycin A53%1 wt5ellAl= CYP2C19
Aol Aglo] 97% oVde] Akt AdsEe ESlck CYP2C19
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prazoleS AM3F Axt CYP2C19 GRG0l Alglo] Aty
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Z2 £

YA Uldo] S7IsIaA Wiz stdee]e] At A=
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o= S, Rt it EAIE e s Qi @
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HolFglet. SWE RIS 53 Akt A=0] FA12 9] 9
3l CYP2C19 448 HARE 53t PPI Fof o] thsle] wigt
A= oF] A S 7Rk R oF By X Fo]l s
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Table 3. CYP2C19 Polymorphism-based Tailored Studies for Helicobacter pylori Eradication

Study Tailored PPI regimen

Empirical PPI Empirical ~ Eradication rate (%),

Study Country Lines design EM i

PM regimen regimen tailored vs. empirical

Miwa et al.>* Japan Second RCT Omeprazole Omeprazole

Omeprazole Lansoprazole = PAM

81.6 vs. 92.4 (ITT, P>0.05)

(2003) line 120 mg 40 mg 20 mg 30 mg bid 83.3 vs. 94.7 (PP, P>0.05)
Furutaetal Japan First RCT Lansoprazole Lansoprazole Lansoprazole Lansoprazole PAC 96vs. 70 (ITT, P<0.001)

(2007) line 30 mg tid 15 mg tid 15 mg bid 30 mg bid 96.6 vs. 72.9 (PP, P<0.001)
Zhouetal® China First RCT Rabeprazole Esomeprazole Esomeprazole Esomeprazole PACB  88.7vs.77.4 (ITT, P<0.001)

(2016) line 10 mg bid 20 mg bid 20 mg bid 20 mg bid 93.3vs. 87.0 (PP, P=0.021)

PPI, proton pump inhibitor; EM, extensive metabolizer; IM, intermediate metabolizer; PM, poor metabolizer; RCT, randomized controlled trial;
P, proton pump inhibitor; A, amoxicillin; M, metronidazole; ITT, intention to treat analysis; PP, per protocol analysis; tid, three times per day; bid,

twice per day; C, clarithromycin; B, bismuth.
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