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Diagnosis of Antibiotic Resistance and Tailored Treatment Strategies
for Helicobacter pylori Infection

Jin Hee Noh

Department of Gastroenterology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Helicobacter pylori (H. pylori) infection is a major cause of various gastrointestinal diseases, including gastric cancer, underscoring the
need for effective eradication therapy. However, the increasing prevalence of antibiotic resistance and emergence of multidrug-resistant
strains have progressively reduced the efficacy of conventional empirical eradication regimens, posing a substantial clinical challenge.
This review discusses the current status and major mechanisms of antibiotic resistance in H. pylori, summarizes the available diagnostic
methods and their limitations, and reviews tailored treatment strategies, including susceptibility-guided therapy and antibiotic exposure
history-based approaches. In addition, the roles of bismuth-containing regimens and potassium-competitive acid blockers in improving
eradication efficacy are reviewed. Future management of H. pylori infections warrants a precision medicine approach that integrates
regional resistance patterns and individual patient characteristics. The combined application of accurate diagnostic tools and optimized
treatment strategies will help improve eradication outcomes. (Korean ] Med 2026;101:175-182)
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A&A 07 ZHastal Q=] 1 #4 Al F st A
a9l 4% 57kl sUlolA® SdejAgntol4l 7]ut
A a¥9] Al AJEEol 80% TIFtO.E Hojx|& 5 7|E
A7 BEks] =3ual o4l AARAZF
(World Health Organization, WHO)& Ed|2|A 200l Al
W H. pylorig AEAY U4 FHE = (methicillin-
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H. pylori®] A W32 A AAF & F7}ot= FA0]
o, ol At A& Ao 7Hg a3t URIC 2 A=H I 9
ok WS 2A 14 WA 22 o= 2ok 13k Wi
< Al A& Aol Qs FANA TS, T2 XA
9] YA F-goll 7115t} BHH 22 WAL o] d Al =
A o] % Hhgtteh WHEAQl A leE-S W] AES
S 24 Al 7HA] o]/ FA|] WS Hol= oA
AJ(multidrug resistance) ¥F2 £8-& Z7HAIZITHG].

olZgt 552 A AlA W4 HlolE A ] ZelEh
20259 HHE 4l A4 2Abol| 2d Ze Azl
WAEAES F4 12.0-22.4%, oA oHEiEY 7.7-92.1%, oFZ
2|7} 13.6-66.7%% o] 3171= F 247=0llA Fd4 A=
A9 712X 15%F 233t AHioln fBES AT} v
ERYTgERE Ao u=t WS #A7F AR MRk o2
E2 £ES FARIL o7l 2y EAl= W/l EHAtE

L %o uj3) ol T Ameb} BEIAcHe Holdk F
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4 AA 93 (polymerase chain reaction, PCR) 7|6t &
AR g AL G 85 Uete © =0l 3

d|

Stal, =7F S W HAl Z2I9S F5hs Ueke 2671
= % 470=o 23 g S50l Al HARE 7]ut
Az A 42, B 5 S F7olA Aol AlgtEe]
A AAXCE 109 1§ ool HIARE 3hg (&8s WA &
St FAolH7.

=4 A= olHe A AAZA SFoNA o7} ofyrt
2015-2023' =3 5925709 DAt H. pylori 225FE &
ARt A3} gb= e b A A A 2198 (Kore-
an Committee on Antimicrobial Susceptibility Testing for
Helicobacter pylori, KCAST-HP)7} 83 Jsh& Xtgh
(epidemiologic cutoff value, ECOFF) A& A] Efg|Az2n}t
o4l WE 31.9%, A EEFAM] YE 40.9%, oFHEAIAR
WAE 179%, HIEEZUTE WAE 24.7%, EIESAOlEY
WEE 115%= HA=AHE]. HEEUTGES ALt Be
FAARNA 20189 HiH] WAEC] A5stdeH9l, o= =
oMz 7|& AEA A5 AgRe 2s SRS AdeS o
H3}7] ofg] Aol o] 2332 ouljit

S Y 71H™

H. pylori®] @A W3 A 5742 ®¥ol(genetic mod-
ification)@} AY2]% Wo](physiological modification)2h= &

TR SO U g 9leH o] U2 A FEer &

T2 Hol= Ul B9 718 A ARl 71H 0 = YA
otk Hofsh= 1A {7 = S| zntol4l WA
& 23S rRNA f314+9] 45 AW0|(A2142G/C & A2143G)°]
o5 AYA|7} 508 2l HE A (ribosomal subunit)9] HE
d Ag 84 12(peptidyl transferase loop)oll Z2&sHA] &
SHA| EHA W5, o] & WHol7k A Wi w522 95% ©l
Fe AP wHE A ourt Al EREA=E U
A2 DNA 3|A& A(type 1T topoisomerase)S AFG5H=
gyrase A AR HA=E WA 24 99(quinolone resis-

tance determining region) Y 87 % 91" F=(codon) &
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drolof =& 7|15t o] & A E ddo = T EAF HAF
7t A EEZAM] WA & -85 E8ET12]. HER
YthE WAL rdxA, frxA, fdxB-37A #olo] o) k&2
AZ f &Y E/4d3k(intracellular reductive activation)7t
A= EA Heht=d, Holste {4 F4o]al 7]3o]
EAolojA] #EY W} X7 AT} Alo]9 Aol thE
GAACN Hlsl Ytk E40] Qi oFRAIAY WA By A
2 ZAgH A 1A (penicillin-binding proteins 1A)2] &
olof| oJsf| AlaH] FHgo] WS jrorA EAgskal[13], H
EzbAtolZ¥ W2 168 rRNA §-47} #lo| 2 308 BjR A
ol Higt oF = Aol A= yehdtH14]. 2|uhEE U
8 rpoB+A+ Holo osHAet A AlAA UdEo] 0.0-
0.2%% 1% wot A= 47 AL /lol Arg 713 34
A= FFEH15].

o[AH FH4 WHol|7t Wgel EAHA EdiE olEthH A
2] Hol= of7]of| B3fl o] FHA=TH AARE H 35k
T oE o] 7|d e 8 ZE3It} 55 HE(efflux pump) Al

2He AEANS B PYAS SEHOE F YOB HE

o= ol $=<A(protein transporter)& resistance-nod-
ulation-division (RND), major facilitator superfamily
(MFS), multidrug and toxic compound extrusion (MATE),
ATP-binding cassette (ABC) 5 oAl 7] Al¥o| H. pylori
ol gl=lom tA Ul w50l A dpErdo] ¥k vt
ol™E FA(biofilm formation) F FTS whA} A
I 9] DNAR o]Fojzl H5uto 2 S\ A JAFE &

=T
W wofl A =3 iR AAAIIH(16]. ZF0l1E FH e
Lt

(coccoid transformation)S Y 2oy HAIA|
2 AEH A AZA H. pyloriZt WY 7135 FH AT
T s @0 g2, A0 it Uido] @As] S7kstal
A& 5 Ao} Helo] & 4 QleH17]. of7]0f B3 o]
(heteroresistance), & 59 3} WollA AT WA
7F EAoh= @A T AA A4 23] sS4 ol Al

S A& A= ofojd 4 9lo] YR Fo7F a3t

CH18].

o
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S L I

BHEf 712t SUH Z==& ZAf

w1 715te] YA A3 AAR= H. pyloriths Alet2 2]
q e HollA 7 712303 3=l Atk o]tk
Skd S]4H(agar dilution method), B-test, TJA T SHAHH
(disk diffusion method) 5 &3 AA| #59] 4& AAE
Briste g e Azl Al | HE S AR ofe} o} &
A, HERYTHE, HEZA|EE 5 A 7HeR Be
YA HiEE A FEE SAlO] D2 4= Uth= Aol 7}
A 2 73oltH19]. I8y H. pylorie vA|E 714 Al &
AR Bl 270] 7ItEaL WAAES 53 224 AA gEt
3 A5A AARI He 23} 2R1714] 10-1490] 485
o YA A4 BAL BI-E7HA] F7FE0] BRI M= 8
oA Agst7]ofl= Fo] Atk of7]of o]F Wd(heterore-
sistance) 2] EA7HA] HSiAIH 842 5 Bdeiiict 52
Ao A BEH H. pylori 57T A2 T2 44 Hole

A7} ol HE W BHE AL vl B9 B

e

A

A 731 Hfef 714 BEY A FUH A5
%20 |3} Al §3Bol %1 4
A Az 4L 7 1) B§ Aaksolet B7k 9o W

22 Wl ZNE A 54 AAL Q)
Al

N

b 718E 22} Ak HARE wige] of2=23t 71 FAF Al
Zholgte B S5 SRt didte 2 574 A W4
T FAHO|E 2K &RI5t= HAlelt} Dual priming oli-
gonucleotide (DPO)-PCR, PCR-restriction fragment length
polymorphism, fluorescence in situ hybridization, real-
time PCR, multiple genetic analysis system & TFFet HAF
o] ZiEo] Fuiejo A JdF o g o§EAL QITH21l. o]
& w4 Aol 53] 8% 92 S Zntoldl, EF
L 2HEE, HESAelaY WA 77 23S rRNA 4
2] A2142G/C 9 A2143G EAHo], gyrAf-Zx} Hol, 16S
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rRNA 714} Holo} Atejo] Qlof {704k HAL Axfet 3
@ WA Atole] FAIEo] &L AT 4= Q= WA AlSol 7t
531eh22]. AAR ZFUY AN A real-time PCRY H. pylori
© 97I%E A& 2285 E 715‘/\}(82.9%)01] l
Aol FAJof| A&
%)< BATH23].

BUGEAE 5
A 2] WA ol &9 AlgHAloln). oA ARt
A zutol it HHEZSZAM] F 7] WA FAAE EAl
of AR 4= 9l HelicoDR® (Hain Lifescience, Nehren,
Germany) AAHS €831 13} A& o) 2249 iz A

FolA BEA AAl a9 e F-JsHA &2 A& (inten-
tion-to-treat [[TT], 85.5% vs. 73.1%; p = 0.003)°] EA=3}
tH24). =W B EESEAM] WEC] 40%°] SHtoh= A A
ZolA = FYAE Aol B7Ishe= ths 24 AH9] o
A &8 7= B A A0 R 7|t 2hE AN A
71X E EH(next-generation sequencing)> L& A|A]
MZE- WA Hol7kA] 22A 0 & FAT & Qlrk= g3do] A
O} =0 u|83} B4 Qme}l 912 Qg of7] YA QJAF
2-goll= Algto] w25,

A= H. pylori @484 /g Aol A oj= 3 714 AHARRo
e %S 99| sjas] T et HY 71N A
FZZAO|A|qk A7t} Bl WA Fgto] a1, A} AT
A&k HefshAlRt A& 7HeRt U Helol A7 itk o

=

§ B84 TS VYR E FPHOE Toieie ofols
of 5} Tl Aol oJE | Bk W o] utet ol W
A% B0 BEFH A Htol wiHsie)
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=29 537} old AYH A 55 vl A2 Aol whet
Gtk 2ot

#7149k gk A me SdEAzuroldl ZHk A 8
YA A5 AT 79 g Aol daEA £
T&S HAT26-30]. T Aol = FA A=A

A} % A% PAAS Aeeh 9 A zmo] A A oy

=vT1ou

uE r°‘

T-&(94.7% vs. 71.9%, p = 0.002)

Hom[3]], ojgelotet F=9f AFolME Lt
T At HirElo] WAEC] &2 AoA ik 718k gt
& A5 I F8AE 585] dSHo] ATH32.33). 11
Sl W Aol BIATE Bismuth) A Q%0 $A] &
B Z2ouaLE su guAY YAS oL Ay 2HG
T Qe 494 A5 = vHd Zits 2. o2 gt 9
S¢ A9 Ana A8 A9 gx AT ¥ 7]
o] 729 Hix A4E ST ”ﬂE]r—Ivﬂ:@]OﬂHE 2E A=t
RE A 24 Aole] AF& Aol Sof5A] aott
(risk ratio, 1.02; 95% confidence interval [CI], 0.92-1.13;
p=0.759) [37]. =W Aol A= B 7|6t gk 2| 2.9 4
2 A ¥ Zbof Alt&9] Fofet Apole BEHA] Futh
(84.2% vs. 83.3%, p = 0.859) [38]. o] %t B3H52 vk 7]
vk 5k X 5.9] offo] BA =] By} ¢ wt 2F
Hohe AMS HolEth whabA B 719 B Aae F9

I
>

_4

2 A9 4FEo] L Ao} WA A Avj 3
A A7} ATHE Ao A 1 A7 7 S
PCR 7]t 0% A2 944] Sefel 2 2utol4l 7]t 414 23

8| wet Q] 2] iR AFENA GHEA =2 A

S Bk U A= o) 5249 g2 ol A DPO-
PCRE S A guto]dl WS BRI & AP35 wE A=
+ A AA a9l ¥l R w2 A& 2Ast
HOH(81.9% vs. 65.7%, p < 0.001), 793} 148 A& 717¢
7k Zpo7h glol Aol Eeld A9 W] ARk FHo| AT}
ZAS AABIATHRIL. T1EU HIARE AR g¥olut 4]



313 A It YA W wE A=

ATl PCR 78 2 X
294 Srom|[40-44], ¥]§ ATt WolA
BE A 243} T s 1)g avbholglont HAT
20| AR v go] o %
of v]-& g¥}Ao]x] k2 Ao 7 W ¥ v} QIt}[44,45]. o]
PCR 7]8F ZAF 9] SHARb | Beke v HAQl 4B *
29] &} oln] F85] ol W Nzo £744 |50
Ao Ao At

A% vj 78} PR 713 9 AR BRO)4 FEAL
2 SRl e S szutold By F57t S48 4

oM Sl BIAQl F9# 8¥o] olv] AEH AL et

)
o,
E
119
IN
jﬂ
Faa

B

oz

I AR LEZ Y53 offrhE Aol mEbA
A 78 gk )29 QA T AR 7hse AR A=

of Szt Ao by BFS WA Teste] Bkt Zlo] ut
B3t

OF% i% 7/H[- EI /E
A4A A4 Ao] ol ANoIA B0l A B8

N ke A= Eeo] vt Al

2 BEIE B 2 7]

7 5 glo] 27 48 7153 484 Aotk vhazetol
£ A AR A& olge Sefelamntoldl Ao 2

AqE AAZ AGARIM T E FE Am FHOR AR
gto| =5 83 o] Ale SRfoM e SdE|Azutol4l
A E=oHAGL = AFtolA o]

¥ Al 913lS 4.44)
25 oo mia Eefolt E-go] Q= TR}
oA HE AA 92 Alet 4E-Eo] KA Aol &<l
S ATHAT7]. AFQ1S] Ao M e Hia 2ol = A
= SAIA B&Ho] fle A s A 89 Alute
o] @3] ©oH60.8% vs. 92.9%, p < 0.0001) £-&2 7|5t
A7 Ade9] A RS skt 48]. of=2et <A
£ gz sydA= A AAFE7HE QJoFE M AfH]
A (Drug Utilization Review, DUR) A|28l& S9f ufg 2z}
ojt &g gQlstal kE¥o] gle A9 A 8¥S A
= A5 HIARE AR 882 285t %A A7 AlE

AT 1 A3 oFE g Y 7N B Al mato] A AAl &

BEEECE ﬂo
Zeelazntoldl AL HBE 44 &
Fgom, £9

—
=

HET FOoHA 2 Alt-&< Hol(modified ITT, 94.2%
vs. 80.3%: p = 0.018) °] #gko] FAA| 7=/ At F3t
AT 2RE 959 Ik &= AATH46]. o]
A7ES A dlojel g &8st Hojli] 94 |

o &1 #=A A4 Aol o SR0ME S

U[o
o
1ok
o
ol
]

o A
)
oo [:I-lt.ll

2
oX

28] 78 M55 o] o] Meke] ZHolet. that mla Retol
£ % 820 girkn a4 SefelamrtolAl 24 4o] R
L AL ohE R A4 AAHE 8] dRlsl Reks A4t
7} ofele Aol A AR e BEsHe S0 B
Zlo] A sict

H3ix x|20| 28} PCABY HIARE

o A 59] HZo] ol ARollA FHA A= avs
wol7] {1t Mo w g AAA AHEHAHA (potassi-
um-competitive acid blocker, PCAB)2} H|AFE 7} =4t
3Tk FAlE AR OE 7IHOR Aldes A
FAA WAol w2 FHNE IF 59 A+ a7t &
A 4= Atk 3ol itk

H. pylorii= pH 4-62] ¥70l|A 15| FAlet2 & 7FE3t
A EH] A= A ot S AFH & PRt
712 FAHAEEAA A (proton pump inhibitor, PP F&
CYP2C19 &40l 28] thARE7] w20l A& AR Hexten-
sive metabolizer)o|Als= A o]-&E0] Rord F&3F {4t
A7} o] FoiR|A] ot Al AJFEC] old 4= AUTH49l.
PCAB+= ©[2{3 CYP2C19734 th8/d9] F&< A2 A
oFot 719l 7+ oF | W-5o] A1l PPIoj Hls| o 7
A AkEH] oA 23S vepdch A2 CYP2C19 A%
AR} Feoll A PCAB 71HE 859] Alt-&-©] PP 7|5 8 Hr}
oI5l E4tH92.9% vs. 75.0%, p < 0.0001) [50]. ¥ =2
2hh 79k AFA 92 vl=at R 34 A ARl A 2
g|Azatol4l WA wtofl HisiA = PPI 7|9 @ He} R-of5t

A &2 A& BHTHG5.8% vs. 31.9%, p < 0.001) [51].
oM Bz 719 AFA] 8¥o] da ks V|t A
Al axof] sl HE5de AL (modified ITT, 86.0%
vs. 78.7%; p = 0.0002), ZL=z=0tol4l WA «5= i

}_,

= IPAES
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39] BHHE Hnmeb 3§ Adgo
ol HAEY oL BAH oL HYuA got 57 A7

fin}
i
rlo
oM,

3 H. pylori ° 213 285t #E 9] 37t Al A&
OF 20-30% FAAZITH(53]. BIARE AAE 13+ 89 7}
oto] AH83t 39 v|ghe 89 ¥ RooH w2 AdES
Helth= WeHE A Zitk o]F SRt (odds ratio, 1.90;
95% Cl, 1.45-2.48; p < 0.001) [54]. YA #+FE H|AF
HE FIE FA% WA f=2d e Azuto]4l Y
A #5(76.9% vs. 36.6%, p = 0.009), HIEZYTIE WA o
(86.8% vs. 60.9%, p = 0.008), & FAA 5A WA +F
(76.9% vs. 18.2%, p = 0.05) BFo|A HIARE ghg Qo]
Hghg a9 tfy] folsHA 2 AlF&2 2AsIrH55].
BEEA] WA F50] telAE 149 HESS A AHA 8
Hol HIARES S716191S off Aol 37.5%C14 70.6%=
FO5HA FAE o] HIARE HEo] HEEZAM WA G
T A A BE S5 5 S0l FERIETHS3]. S
£ 2utolAl YA o] 31.9%, HEEZA YAE] 40.9%C1
Gohs Y dAA BIARE 71 Al 899] 88 Sl
SRS 2AE 7T 1y @A SHollAs HIARE AA|
7} H. pylori At 21520l ol =2 AA=|A] gho} /o] Agt
Ejo] 917] Wiizof o]9] sfAo] Al ZAo]ch

A3 PCABYF HIAREE A WAo] &2 oA 7
7ol g3 BAsHE $a%t olch A A
gt 9k =7t o] Aol ANk AAL o] ofEl A
ollAli= PCAB 75t9] 723t AF Bu] A9} H]ARE H
5ol Y] FFe Fastol= Aol FAHQ tijto]

o
=2
% ek

m

oo e ool
o?,i O[-m )

il

ze

H. pylori @84 W42 A AAZA 2 F43] S7IskL
om, FfoflAE =8 FAAl tgt WEo]l 71E FHA
A &9 FHAIE HolAe 5ol o] 2Rtk U9 712 23S
IRNA, gyrA, rdxA 5 o8 F374 &dWolet f-& FX, vf

o|QuE, 30| §4 5| AL ¥ol7t HYAHO R Pof
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st o] & Ags] Adst= Aol G A= FEHolct.
_]
=

% Ul A 7S] A A4A AAE M olgEel =

[¢)

Folx|gk vl-83} ALY Aoko] BAHA AYER 28,
obE Eg8 7N AL 0|5 Bgsh= A8F figro 2 A
A @Rl A] &8 77} =t} 7)ol PCABY HIARES
83 A84 A= Fshe W AFME AdES §A
ot d 71odste A9 WAy FdS whget Ztol=ekele] A
80| &7 o]Fold § 1 f3}= tS A Zolck A W
A 13719 ATAS 93 ECOFFY] E&51eF X439l =27}
A A AAIY] 52 o] BE A Hshe 7uto]
th. A= H. pylori A1&9] v|g= WA g} A5 AE &
et Huojsha HZo g drdd Zloj &9l A9 B

3}, AL ARl S A= o] di4o] & Aot

o

mEl:

N

4 SOl A Wi dejFety opd=2e; Y ofeh
1—1\1111

o

ook

=
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