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Recent Update on Third-line Helicobacter pyloriEradication

Ji Hyun Kim

Department of Gastroenterology, Busan Paik Hospital, Inje University College of Medicine, Busan, Korea

The eradication rate of Helicobacter pylori has been decreasing progressively, primarily due to increased resistance to antibiotics.
The widely used standard clarithromycin-based triple therapy regimen is no longer achieving eradication rate of 80% in in-
tent-to-treat analysis in many countries. Due to the primary and secondary resistance to metronidazole, the key antibiotic for sec-
ond line regimen, eradication rate of standard metronidazole based quadruple therapy is also decreasing. It is rational to check anti-
biotic resistance for selecting regimens in third-line rescue eradication therapy, but it requires time and resource. Limited studies
regarding the efficacy of a dual regimen consisting of high dose proton pump inhibitor and amoxicillin showed controversial results.
Efficacy of rescue regimens containing fluoroquinolones, such as levofloxacin and moxifloxacin, were reported to be insufficient due
to increasing incidence of primary and secondary resistance. Eradication result of third-line rescue regimens with sitafloxacin, a
novel quinolone of which the antibacterial activity towards H. pylori is more than 100-fold that of ciprofloxacin in vitro, is
promising. Although prevalence of serious side effect such as myelotoxicity with rifabutin-based rescue regimen is reported to be
lower than expected, wider use of rifabutin is still concerned regarding the emergence of resistant mycobacterial species. Rifaximin
based rescue regimen is safer and cheaper than rifabuitin based regimen. However, further investigation for better eradication rates
by enhancing higher drug concentration in the gastric mucus layer needs to be evaluated. (Korean J Helicobacter Up Gastrointest
Res 2015;15:89-94)
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1. 3%t Mz X=29 Al

A= At A5 Aol 7Y FaRe vis QA==
L] =SS AlRfshA Al WA et skl Al Al
T A5 YA T 71 ool Wiol glis PIAE AR
3k AolH, o] UKL 33} Alt XFolw 2geh” 3] A
3 A5 Al A YA G5 A @4 5ol <Jsl, =
T 1A} 22 ARt A5 Aol TEER= clarithromycin}
metronidazole 250l WS 7H ool o] =of Sk
7Rs4do] =0t weha] 3} Al Xal ol5S E3H] o
2 5 7HA] olde] gAA| xeto R oFoizl Xurf A5
k.

PA A AAE Bt Al 22 ol o2 T}
Bl A Wl AV 4 Stk 20124
Maastricht IV Consensus Reporto|4% clarithromycin®] W
ol TAGlo] 24 Aol AufistA] =W, wiek 3 SA3A| A4
3 XS ATREEE & Aol wE YA 2ol ofek 34} A
B2 ARPIE Bska ek e AR dAelA A
pylor WiFEAIE A85p7 o= ofelee] =, WAPEE Al
Bl 22LE dofof k= HARS o]ee], 7t vief X
2, 5= 5o o5 FrR LE S, SUg oA Ui
@ A T2 BA AE 7N, HAYARsE(minimal
inhibitory concentration, MIC)2] &2, Tt vk
of o3t Az} o] ofele Fo| olgolch® el 3 ot
o M= HjelALlA BF TerjollA] T 712 o] w5t =
= A7t A9 65.0%%01, ofF WAl Wil E/4d0] B
AL A HHY] 61.1%0] Esigict® olzfet A}
S A Al Azell elA A pylor B AR AAA
ARPEE ARl Aatet szt dAf, A 0= B3I 3
AIA UP37AT 71391 National Committee for Clinical and
laboratory Standards Institute (NCCLS)oA= agar dilution
WS EskaL glom, 2] o] SMIA A s
= o] Wi ANt QIek M T A pyion Al N8
o= ofe] AP ARSI Sheolle EH5kar, NCCLSoflAl
WA I 7152 AAISE SRIAI= clarithromycine] 3-8k,
o= oFA7IA] A AAERL BAIA Wdell oot FEIT HES
7] whole}® SAIAl 74 Al W Al Xge] ans
1% AFATeA Akt X 5go] et vron] PP 2
2,202%8& tiio= 3 =l Cohort AolAl 244 HAE
VSR ok AHA FAXNEEE, intent-to-treat (ITT) £
A 78.4%, per-protocol (PP) w4 99.8%9] A& Hilst
of, 754 L] Aol Tist A7 FE3E Aol 11
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2Lt “sAlell clarithromycinel] Tt Wdol 2% Alt&ol <
FE X 2E B, FAX RS ffellA] oA WA
o] FBlA| O ARSI

It Altgell 7HY oke vlxl= BA3AIR] clarithromycin
of tfet Al W HAPE AvfElom, o] f-8/d0l gt
At HuEgck® o] FAAR= 23 RNA & E¢ldo] 3
A2142G, A2143G &IHo] 75 FERAAHRES(PCRIE
olgsf ARk WHoR, vlgo] AHslH, W= ARE Yo
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9] 7AgEo] =2 34 FARE 2AleA] clarithromycin
s YRl wE wEXss TAPE Slck
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2% d4xHI AXH(proton pump inhibitor)2t
amoxicillin O|HH

3-8=F proton pump inhibitor (PPD®} amoxicillin o418
WO o]24 A= (1) A-s2] PP i) ofof oJgth ojile
O] aIpA]l S7k= PAG Atk S 4= qlom,
(2) IE=0] PPL AV} AH o= A pylon®] Ataabrt
QAP () BA= 20~40%714] BEIE QI clarithro-
mycin®4 metronidazole] B3l amoxicillin YdEe] Wt
= o|eh ! Amoxicillin®] AR S Abwo]l A 9%
< WobA, A7t B4 Q] Resrt Skl
H. pylorPll tgt MIC7} Z4sk= 237t Qlet In viro A8
oAl ¢l pHE 3.5014 5558 &8 - amoxicillin®] A%
7} 108] o}t 2RI Ate 9ok 1geko] ppl Foje
534 H pylor AR GRS XAl Sl= CYP2C19
AltA K extensive metabolizer)oA] g2 og QUibe
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ronidazole¥} clarithromycin 25olA] WS 71 ERFE
A FAXER S7ETFY] 3~4ul -85S omeprazole¥} amo-
xicillin (1Y 3 g o8-S 257 Folsiols wf PP 4
83.8%, ITT #4] 75.6%2] Ate= 5o metronidazole?}
tetracyclines E$9F AR QT 553 (ears HYS
A B sl gve] tif AeE oyl deA=
TAASA] ITT 24 89.3%2] & Alde-g Kol 3%} 74
8089 71sdS AABIT
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O] =2 Altgo] PRt Aol o8t AR, YAELL w2A]
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o} mok oAl @S Bl 43, 257t E-g3fof dlo], ok
58 &8kl ZAVT k& 7FsAdol ik

2) Fluoroquinolone E3h AXQH

oPERl HEH 34} At N= AAl= ool ARgEIH
PEAES AQlet T+ 7HA] o] M= A 9t 4F
A 8RS o gsl= Zloftk. T, o] HXof] Fsk= 34 A
o 8H9] XS W= A2 A 07 - ofefe: Yolw,
wpA] s AT WA A= AR vlwd g
Eo] Y& 707 AHA amoxicillin}e] 3o R o]FoiA
A QRS o gsto] AEEIGIT o] F 7FE Hol AtE Y
A== fluoroquinolone AIE AR levofloxacin, moxi-
floxacin 9! sitafloxacin 5] Itk

2000 2o FHe FHOE 22 ARt A 5ol AMSER= 3
& AHIaHe] W2 £8EE FEsP] $el tijkeR levo-
floxacing &3 A8 He] aks B st o] 3%} At
ASAR 7R3l thet S} ASit). 3679] kst
©2 Jevofloxacin (250 mg twice a day [bid)¥} amoxicillin
(1 g bidre Z3T AAI8HE 1097t Foigt ofefz]e] A+
oAl oF ITT &4 83.3%2] B4 =2 ARFeS Hisel
o Jeg 2o el A 1519eE 59 B
At A8 RO A AR Atollal= ITT +4 76%, PP
B 85%0] Ale-S Hrsllet® o] dAtola] 1X19} 244 A
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W o] 71l ofgt A os Azt 22X ol A%
At X572t Aufet SRjoA] viorse oo A WdES
ofulsh, tiE-REO] gl 12 WEel Blsl 24 WiE
o] &2 TS HITEY 2xAdo] It 71-e, fAt
Ho| 55 Bl WAL 53t A pylor w57} A8 ARt A
Fofl ARtEA] ol @3] SISk e S} ok A
o ot WALl Z7} Sow AwErt wEde] o)
A 22139 73S A Rt RIE7t 78.9%E =41, E3
clarithromycin®t metronidazoled] Wdol %= 3¢ levo-
floxacine]] Tt Ade] Zkzk 42.4%9} 76.1%% =opch ! sy
A= levofloxacine]l thet 24k WAIEC] 50%= 14+ W
5ol Hjg) fofslAl Eokon ¢ ojefet ATEe BE Nw
Al Al levofloxacine]l et AeH&AT} clarithromycinat
fluoroquinolone Atele] WARKA 5ol lelct, 25%7H4] &
=T Qi =] =2 evofloxacin 14} UPdET} 24} 1A
£ 27|15 189 1, levofloxacing F3Rt A8 S 3x}
At A= A= sl oi7leh. Moxifloxacine] levo-
floxacin®| dHFER AN =L levofloxacinFe] AR
o] FHEQIL Sl Aol TAXE Al AFEIt
62.7%% Sob TAXE oHRL A3k gt

2 gEA AEE fluoroquinolone GAEAISL sita-
floxacin®] et A+A3b7F QlQdck Sitafloxacine A=
qunioloneA|Ee] AR |zt AFHol ciproflo-
xacinel] |Ja} 1008 ot ek Mak ohel, fluoroquino-
loneA|l AYAC] S8t U710 gird mutations Kol
dlz|srelelo] e Ataaprh Qe 12 22 %3 A
o Xm0l Aufel YRS tfo = o Yol Aol lanso-
prazole, amoxcillin?} sitafloxacin 100 mg bide] AHAIQHES
5o TAXEA] TTT £4 70~78.2%2] WA AR
Helow, MICE 1 wg/mle P& o, W57t 7.7%1A41
T TR 20 ARl A 0]9]9] Z|efA AME-
o = glov, g AU datarol] oft 7o) plsl= A5
IRl Hiete] F 4= Akt

3) Rifamycin QM Z& AXQH

Rifabutin rifamycin S¢] fEAI= THEo1xl vighy a2
AR rifampicin®]l Wde Hol= 23w} mycobacterium
avium-intracellarae 53+ 7= Bl A]| F2 ARSI
et Aejate At A5l ARSEE o Ak B
Al pHO| 9fgke d e Aol Irk® AN &
HollA] rifabuting e AA|S] o] diet A+l 20004
o 25 {9 vl 52 SR AqtEglen, 117] At
2 53t vleR Aol A ITT B4 73%9] AtEnE B ct”
T1eu o] EAoflA] 3R Al X8 At 66%E 224t Al
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85 AFER] 79%E = W2 73RS B Rifabutined] o
S A W HARE ke AlgHEolu 1.3~2.4%= |f
- GGk 2 S| Aol 3%} Ak X2 rifabutin
(150 mg bid) 3+ 15¢12] A 8¥1°] A3 PPIO| 8=
gefolo] vluwdt Atolr B8] PPIet F i 82| PPI
5 FoIoIE wf| ZH2} ITT 24 Aol 78.1%2t 96.3%%U =
Harsto], 11-85F PPIE 32331 o489l rifabuting 71t
G| AAla o] o aabAQl 3} 8ol E 4= 9k
S AXBIICE” Rifabuting E8RE AAIS] 943 amjelw
de] H8ER] Foh= o= (D Z59A] F2Rge] ofgt A7t
SF W TAF Fa TA50] 714 (2) rifamycinfi e
Al WA Mycobacterium tubercuiosis T8 7154, (3) vI%
vl 50| Slck wEREAofA rifabutin 3 AHAIRHA] S5
oA FARE2 1.5~3% Fxo] HE= WAsIoL, tiF=
oFz T ¥ Y ol JEEG, T 42 o] sHt
H AL mi$ Aodek? o= 7129 rifabutin T 250
O] Fakg-o- AIDS9F -2 WA 2ol A, 31F 600 mg]
VEFE O TIRE B ARE S19kS ff 'AgsleH, 15 4
T8 A5E $Hole ARt Aol Sttt $Hs v
7F oA Aos 7P AA7RA] 15719 rifabutin A|E
Al WA mycobacterium w572] BAYRIE || Ofgt A= B
ot Ao}, 239] fHEC] =2 =9 S 1T o
TAXEE rifabutin®] ARGl tiet PGS SHE 4= =
F7FA7F 2 asht.

Rifaximin<- rifampicin?} rifabutin?} 2= rifamycin =
AZA SPdEfellr] S5=go] ol Yo L5 =ol=
a7} vopa] SpoAel 22 Fet o] v W2
ol o, in vitrooWM H. pyloriell tHet SRt 5
WA Al XN8ARA 71540l AXEHE ! e,
o] SFEses S0 S7H717] ofde: To] §lom,
1A+ 252 levofloxacin, clarithromycin, metronidazole -
I g Al Aleh&e] 50~60%% Wol, dg] ARSER] &
IR 581l 14, 22} HE Al Xl At S
Fos FAAER rifaximin®] AIE AlEeH AllA ri-
faximin (200 mg tid), levofloxacin (500 mg one a day
[qdD)& PPISF 157t Frofdt AollA ITT #41 66.7%2] At
£ HrL” o] FAX YA rifaximin ol tiet
= R rifabutin®] FARg] tigt SHE XA 5= 9l
Loogto] & 4= 9le Ao= o=}, ®23k bioadhesive ri-
faximin FER2] FoIuh® proteinasel} acetylcystein?} 2+
mucolytic agent®te] HFFAE Sl Aldg FdS 71
& 2 4 Qg
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om, 53], At AmollA Fa3t AZ sk= clarithromycin
3} metronidazolee]] el E5 Wde] ok 7ks7dol &=k 1L
4F PPI2} amoxicilling &3t o]A184, fluoroquinolone,
rifabutin, rifaximin ‘so E3E A8 o] ARl oL, of
TR FdekAe] k9] vlu et ofefA As HHike]
S-del tiet SA= FE5I

85| PPI} amoxicillin ¥H ofA] 8 ARl 9
W pHd5S B3t amoxicillin®] gaate] 453t CYP2C19
genotypeol] W2 PPI A3}e] Ajol5 1efdt A S o]
L, TARES] oFAIERe] o] g ¢k o] it 7]
Z£9] Jevofloxacin, moxifloxacin 52 fluoroquinolone 3
k= AR R 241, AR/ AR 5ol <fgt
WHE7E 50% oV HalE]HA Aldasdt GA] 2lejdolm,
AT 7B sitafloxacin E9F FAXE B3Pt Aok
Rifabutin Wer=] W1%=r}F 21, vlwd] =2 Aldtes K
o], LA Aol oot FaRgo] Hlwr} Hof G4
Ql thiete] & 4= QLo =2 oHAR|e} AelHEEo] w2 =
We] APgS Aresiodof Btk Rifaximin Blw 4 Al I
oAU Wdadt Ud 59 FARg-2 Hout, oy o=
FEE Eol7] gt FofRie] diet it Zasick

olefet =g SHAIES 720 Sl= 34} Al A=
5ol A= glont, =fe] Aot 34} At A= oAl A
Rl | A= B3} Clarithromycindt metroni-
dazoleo] oiet 12}, 24+ WdEe] S7= Q= =Hie] A
& e oY g g2 109} 2} Al X5l Asfet g
AR29] Hig YA S71E Zo= oEH. 53], 271 2199
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