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Future Trends of Helicobacter pylori Eradication Therapy in Korea
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The prevalence of Helicobacter pylori infection in Korea shows a decreasing trend and has changed to that of developed
country, especially for those below 30 years old. However, the primary antibiotic resistance rates are higher than those of
developed countries. The reason for the decrease in the efficacy of standard triple therapy is mainly due to the increase
in the resistance against clarithromycin. Sequential therapy seems to be more effective than the standard triple therapy, but
the intention-to-treat eradication rate of sequential therapy in Korea, which is mostly under 80.0%, is still not satisfactory.
Therefore, a promising regimen is needed. Recently, the Japanese health insurance system admitted ‘H. pylori-infected gastritis’
as an indication of eradication. Furthermore, the Kyoto Consensus Meeting on H. pylori Gastritis held from January 30th
to February 1st, 2014, proposed that ‘all H. pylori positive patients should be offered to receive H. pylori eradication’. This
suggests that the concept of eradication has been changed from ‘treatment’ to ‘prevention’. Various individualized tailored
therapy based on the polymorphism, age and other demographic factors and antibiotic resistance has been attempted to
maximize H. pylori eradication therapy. The aim of this article is to review the current epidemiology, H. pylori resistance state,
treatment guideline, and to assess the possible future strategy and treatment for H. pylori infection in Korea. (Korean J
Gastroenterol 2014,;63:158-170)
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Fig. 1. Comparison of prevalence rate of Helicobacter pylori infection among China, Korea, and Japan. (A) Prevalence (using urea breath test

or serum IgG antibody) by age in 2004-2005 in Jiangsu, China and in 2003 in Beijing, China.

1415 B) Seroprevalence in asymptomatic subjects

without a history of H. pylori eradication in 1998, 2005, and 2011 in Korea.'®"® (C) Prevalence (using urine antibody or serum IgG antibody)
of H. pylori in 1992, 2002-2006, and 2007-2011 in Japan.*®** Reused from the article of Shiota, et al. (Expert Rev Gastroenterol Hepatol

2013;7:35—40)21 with original copyright holder’s permission.
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Table 1. Antibiotics Resistance Rates (%) for Helicobacter pylori Infection around the World

Europe (2008-2009)%°

Antibiotics USA (1998-2002)*° Japan (2004-2005)* China (2010-2012)"
Northern Central/Western Southern
Amoxicillin 0.9 <0.7 <0.7 <0.7 0.08 0.1
Clarithromycin 12.9 7.7 18.7 21.5 27.7 215
Metronidazole 25.1 28.6 43.8 29.7 2.1 94.5
Tetracycline <0.9 <0.9 <0.9 -
Ciprofloxacin - - - - - 13.7
Levofloxacin - 7.7 18.6 131 15.0* 20.6
Table 2. Antibiotic Resistance Rates for Helicobacter pylori in Korea
Seoul Gyeonggi Gyeonggi Gangwon Busan
Antibiotics  1987%2 1994*2 1994* 1995 1996* 1997 11555;4 2003% ;88;’(; ggggg ;82;; 2008% 2008* 2008%
(n=34) (n=36) (n=63) (n=130) (n=129) (n=69) (n=65) (n=65) (n=69) (n=202) (n=204) (n=40) (n=40) (n=19)
Amoxicillin 0 5.6 0 0 0 0 0 18.5 72 7.4 17.2 12.5 10.0 9.1
Clarithromycin 0 2.8 4.8 4.6 3.9 11.6 7.7 13.8 23.2 27.2 37.3 325 12.5 26.3
Metronidazole 52.9 61.1 33.3 38.5 42.6 40.6 47.7 66.2 34.8 23.8 35.8 25.0 10.0 19.2
Tetracycline 5.9 0 3.0 6.9 4.7 2.9 7.7 12.3 8.7 11.9 10.8 12.5 75 15.2
Ciprofloxacin 0 13.9 - - - - 33.8 174 29.7 38.2 40.0 225 30.0
Levofloxacin 0 0 - - - - - 21.5 5.8 23.3 37.7 225 225 23.2
Moxifloxacin 0 0 - - - - - 21.5 5.8 23.3 37.3 225 225 23.2

Resistant breakpoints of minimum inhibitory concentration (MIC) were defined as 0.5 mg/mL for amoxicillin, 1.0 mg/mL for clarithromycin,

8.0 mg/mL for metronidazole, 4.0 mg/mL for tetracycline, 1.0 mg/mL for ciprofloxacin,

levofloxacin and moxifloxacin.

Values represent percent numbers (patients infected with resistant H. pylori/total subjects).
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Table 3. Treatment Indication and Recommended First-line Regimen against Helicobacter pylori Infection by Japanese, Korean, and European
Guideline

Japan (2009 revised edition)47

Korea (2013 revised edition)48

Europe (Maastricht 1V, 20:L2)49

Indication H. pylori infection (Recommendation grade A)

First-line

Evidence level |

1) Peptic ulcer disease

2) Atrophic gastritis

3) Idiopathic thromcobytopenic purpura

4) Functional dyspepsia
Evidence level Il

1) Following EMR for EGC

2) Gastric hyperplastic polyps

3) Reflux esophagitis
Evidence level Il

1) Iron-deficiency anemia

2) Chronic urticaria

3) MALToma

PPI (standard dose b.i.d.)

regimen Clarithromycin (200-400 mg b.i.d)

Duration

Amoxicillin (750 mg b.i.d.)

7 days

Evidence level A
1) Peptic ulcer disease (1A)
2) MALToma (1A)
3) Following EMR for EGC (1A)
4) Idiopathic thromcobytopenic purpura
(1A)
5) Functional dyspepsia (2A)
Evidence level B
1) First-relatives of gastric cancer (2B)
Evidence level C
1) Atrophic gastritis/intestinal
metaplasia (2C)
2) Long-term use of low dose
aspirin (2C)

PPI (standard dose b.i.d.)
Clarithromycin (500 mg b.i.d)
Amoxicillin (1,000 mg b.i.d.)

7-14 days

Gastroduodenal diseases
Peptic ulcer disease
MALToma
Following EMR for EGC
Gastritis with preneoplastic conditions
Functional dyspepsia
Prior to NSAIDs therapy/additional to
PPI therapy
In ‘Aspirin’
peptic ulcer
In patients on long term PPI
Extragastric diseases
Idiopathic thrombocytopenic purpura
Iron deficiency anemia
Vitamin B12 deficiency
Prevalence of Clari-R <20%:
amoxicillin/metronidazole
Prevalence of Clari-R >20%: bismuth
quadruple  therapy or sequential/
concomitant therapy
7 or 10-14 days

users with history of

PPI-Clari-

EMR, endoscopic mucosal resection; EGC, early gastric cancer; MALToma, mucosal associated lymphoid tissue lymphoma; PPI, proton pump
inhibitor; Clari-R, clarithromycin resistance; b.i.d., bis in die (twice a day).

. . 47
In Japan guideline™:
meta-analysis; level Il, at least one randomized controlled clinical trial;

In Korea guideline48: Evidence level A, high-quality evidence; level B, moderate-quality evidence; level C, low-quality evidence; strength of

Recommendation grade A, strongly recommended based on strong evidence; Evidence level I,
non-randomizedcontrolled clinical studies.

level llI,

recommendation 1, strong; strength of recommendation 2, weak.

oA

66.2%% 19 Eokon] A AL o] A
Ao WAEE 19949 33.3%°A 19999 47.7%= F3]
71 S Hoh® BgAetiel g 99| metroni-
YWAELS 2003-2005% of] 34.8% = H] 1l
31 2006-20084¢] 23.8%F
2009-2013W7HA) = 35.8% % ThA] 2718t oFAke H ok

dazole

Ba)ol 3o A 19879 52.9%, 19944 61.1%, 20034
e R |

o Pashs

A e ol

342 ol

o] A
qdd = 2
kel

Quinolone A€ 3FAJA|(ciprofloxacin, levofloxacin, moxi-

floxacin)?] YAES AtstnHY
0%, 199449 13.9%, 20034 33.8%= F23] 2718t ¥
FAIE FEALHtuE Y
4 Agieh® 20084 Al
299 A YAE HIEAHS BH clari-

A A 26.3%E =

ol 54 St
A= tPA R Beldt 4
7 HAL

thromycin YAES 74

kot

s

nolone
o
Ss

A 24l
L oer oy @
47.7%% A17be] Aol uket F7}ekan

71914 32.6%, -

AR o i 12 5%

AA] A= 10.0%2 Wk
AL GEA L WdES Al A

= 19874 24%,

e wtEollA] 19879

oo, metronidazole

7HA o] e Oﬁkxﬂoﬂ Hide Ho
19944 33%,
QUTE 4 o 4fof|A] A

3t A7,
2 e e
9= MR 4

Vol. 63 No. 3, March 2014

5
Z;!

1 9= -jf—/‘ﬂ |}, 3t 7]l A agar dilutiontH O = =
471 , FAE A o] A WAES Aol otk XY

Holeb| ek G4 AHg ] Holol 2 Wele] B2
| Ao AF ARe] ANE Ao

& WRE A=

] o] t}. Clarithromycin W4

systemic review/

ol WollAl A W4 H pylor 5= A<
7T Qi FAlold, theba] WA FF% 71
= ;ﬂﬁg

Astet At

3. 412 Jto|=afelo] wzt
A 2 B Al H pyone] A A 41
el ggel  Aed S Tew A% % A2 RS ARHD o

(Table 3). & oAtz X H. pylori X571kl glo]Al
& 7tol=akel® gl Al K&
7hol=gtel ¥ 3
19 30ofA 299 14 Afolof d& Kyoto Global Consensus

el
7V 279l 20144

. SHAIEE, qui- Meeting®] thal AuxE 12} i},
1A 20% o)A 1) Maastricht IV Consensus Report (20124)
2012910]] Y% Maastricht IV Consensus Reporto]| A
20034 X g Ao QlojA clarithromycin WAas et 2ol 5

20%8 71EOE Aol e



162 017, U, H2THE HiF X=2 0fH

At 3o Aoz THAGE, Bl e Ao ML
clarithromycing 338 4AHA| @50 HE4 14 |52 4
o] 2

|
12 5 qlen, A

A= 3 bismuth AFH & tf¢to A gof A
3t 3L bismuth AFA| 8oy levofloxacing X8t A
A8 24 A2 st ity vhH, Aol =2 A9

AN

o4& bismuth AL 8 ¥ AHA 14} A 55 A3t QL
o, $£=X}X H(sequential therapy) &2 EA|X] & (concom-
itant therapy)g 12} A82 @A ot A= &2
A&EAE+= H| S clarithromycing 2361 glov; 7|2
¥Eo o3t X5 AFEo] oF 75-95% F= FHEZ clari-
thromycin JAS o]l AL ZEE 2 9l Ao g Hrls}
1l 9t} Clarithromycin WA0] =& 2| Hof A
9] 12} X 7ol AuslA = levofloxacing ¥
ol 24} Az & EAE I It} Clarithromycin YA
glo] 22 X =of AufstA =9, wieF 3 A A A
S A% ¥ 9 ARS WIS B Ak 2, B
Al WS wet A s Aehs gedjor ohZ Aot Y=
oIt

2) Mz X2 ojdel z2 Hat - YE(20134E 28)

20099 /WA YE H pylori A& 7Fo]ERIAE H.
pylori 7“’“’] Us A ol A Axo] glriets Al
%] H18}Y thRecommendation grade
W el o 21 45 )1 el 495 3
ou, H pyloril ZAE Q9= v¥IE 9154 1Y, 2344
% 5198 9 vl BYE 9E 50| 290 gieiohs ol
% H. pylorish 12k 4ol w4 918l 7] W] of
£ AU AsiA, Ei= H pylori ++2] Aubs 7] 9fet
A2 oA Aot A wE AlFsHA= 7HdE ], Altol
HESA E9 o] 24
3t Siorel WAL e 4 Srh Aol 7xd
o} olgfet YR Flo|=atel Mo B3}l
Hao] At Azol oAl HI7MA] HHAES oA o
i 37} 20199 28E )28 49l (1) 434

5
N i

[‘

Aol olo] YA g Xt . d ¢4
(H. pylori infected gastritis)°| 2% Al X855 B3 A
SEA FoEN AL IS Boal Slrt. dEo] AA
A &8 1ol A= H pylori Alit A5& 9199 #HES
ok 1/3 7}eF A7) Ao Bk vl 9lom * A X
5 %109 Bt AR o s HuES 3 AEdA= A
2 AT ARE 228H Q2o 92 fof T
o

I &
7= Aoz Baska Q. six|uk 93] g o] ksl
H. pylorioll a9 Ee Age e 3 Alet X S(mass

eradication)”} Y2 o5let 4 =TS =Sk &
ot 17l Dk P o) we 420 WIS HAter
Q= 717t et o] Fashy] wito] A3 HA| gt ol
ok olg ol B okl T 919he] fHEC] =2 ofAoto|
A H. pylori Al X 52| 919+ orzate] st dit 2 A+
ol AlRYElo] FAH AIE AAISHL Stk S, divkelA
200404 2008 Ale] 304 o4} H. pylorioll 7-¢% 5,000
“ﬂiﬂ TS Ao & At AEE AL, At A
YohA] o2 19951 ol A4] 2003 Ato]e] Aot H|ul
o A =9 919t o ate] dhsf YEFOZH A
Lol QIek® &, Al X8 3 H pyloni®] 7Y
A YFL 77.2%0 A FTastaon, o g
26% 74l A3 BATEY FaolA AlgH ® ot
W— H. pylori @A F4Q1 2,268 Aot *
I fferto R wHrolA 164 WA At Al ARE A
oA QLR 9] WAYEC] 39% (HAE AIE
1:}62 A A717F 22381, Asaka SO 404 o)A
3 19 fHEC] 27 WiZel H pylon A+t A=
*1‘25%‘ 735 AL 100%0] 77k It A HIE 7HAE
= W, 504 o]dolM= 54 Hde RlE7t =71
S5 Algste e Yo7t 2545 9o A
o] oI ER Al ARE AP Foll= 9154 A
o 5ot 11 HLof weh 7121 WA AARE AlgYdor
Shobal Rashdek. Wu 52 divkoll A oF 80,000 9] 43}
BAY AE At A=t 109 FeF BESHl=, H
2 H. pylor Agt 1151
flte] WAE] Fot

Al

of

A%
A<t

_4

N ﬁ ml
O
jus)

>
flo X

~J
OO
|
C>\°
J{w rlo
OJ.4

i

d

i

.
o

>, hm LT

i;RF—?ﬁL

fr

B oo e oo fl ri{ flo
3:0

N

F

ox -2
)
EN
>

_{
é
:u
ﬁ
mlm
>
%1-
ok
el
=2,
s}
of

7 ;}%% w et

AL H. pylor Zle|Eekel W A HYAS el s
L ouls oA Al Nae] whEl BAE a4stuAets
A2 919 A7l 50,0009 Bekt UEAH H pylon
o T UL Rl BAelAl 2710 FAlRtel gHH 0
2 9irol gl 9Re M Sl R ke 43 o
A7k AR G B QR 9] 99 G E] &

gt A ol F58 dart Al
3) The Kyoto Global Consensus Meeting on H. pylori

Gastritis (201449 1€ 302-2€ 19)

20149 1¢¥ 30¥HE 29 197}4 Graham, Kuipers,
Malfertheiner = ZA| A A 227, 18|31 UEofA 247 9]
A3t SkRFE0] Kyotoo| E o] H. pylori gastritiso]] tgeh
Global Consensus Meeting= 7FAth & 4719 AA S
o =5, H. pylori®t A¥E A3k, 91919 A, f199
X F)O0F U0l 237](CQ1-23)e] ZEof tdt statementE

Aot F8 W52 thadt go] 8o & AR

The Korean Journal of Gastroenterology



A, 9] E7ell el = Wd2 H. pylori 9=
T Afror Aofer Ao vE dhxje] 4ol glaL,
aspgHdeId H19k Soll Bdd o] {lHet= H pylon
HE AHAIE AEd dor Holof o, Ay E5of 1o

O

A% H. pylorig ko] 2l QIAE Zhsfiof dttk= o]
o} of7]o] Hsto] 9do] fXof whet, T1Ear 919 e] 245}
A Azdof whet A3tk Zlo] dasihal $7gstal 9l
=A, H. pylori®t A3E A3HEFFolA H pylon $]¢°]
c3pEee Qosle shel €91l Aow FANL 3
o1 € 7t ks 54 s ol A A 9o
(placebott) U TFE X7 E‘_E‘r I} £OUF H pylor 7
A 29E=FTY] B Al ARE A} AmE FH8)
i Slth AlA, -(Hoﬂ«] 7\\_13'01] %olA Update Sydney
System> 9199 2ATH Aeto= AstARt 955 %
7Vel7] A= Ade] B QdhH, OLGA (operative link on
gastritis assessment)?} OLGIM (operative link on gastric
intestinal metaplasia assessment)S 9129 YT o0
S81TtTL B ek A, 914 91l A e]
& narrow band imaging-2FHA A 59 Al7|&2 1
AEe = 5 9o, 8494 4414l pepsinogen I,
II J18]3 anti-H. pylori antibodyw= Y99 198+ A%

BH= o G8slthal ok Qlok 2Eal 9S4 99a AAky)

Lee JY and Kim N. Future H. pylori Eradication Therapy 163

shgol WAB7] ol x el ol A H. pylori #19ef whet 2
A AW Ae Axskal ok UA, el A sl
7 AAAQ W8-S BE H pylori ¥/ A= ARt A=
£ AWHAL A, S H pyloni 71900] Bel=w 3
A o] AME de]a At g9 ads defFofof
(offer) Qtth= Aojtt. E3 At A ge= 92 oEE -
owu} xﬂfnl XLE;% Eh OHH HOU H‘”ﬁi Xl

1
A XWJM 3 %59 H

7149 A AARE %
RE

HU

e LH74 Kyoto Global Con-
sensus MeetingS At W X o] QojA we FX14 HE}
£ AT §lon], 53] 40EmwE SAtelA At A &59
LRAE AR, AT A4 9 BE Ao
HALAE At A 5o] tiFo g shar lrhs HoflA -2ut
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‘Time for a Chang

4, 1XF X|29| TRt
1) BZE dHQHel A

At H. pylori A4t A=W 25 per protocol analy-
sis (PP £-4)ollA] 90% ©]A}, intention-to-treat analysis (ITT

Bl 80% o4 X5t AEEol glolok Bhe] Hhgo] 5%

FAATF?

Table 4. Current Recommended Regimens against Helicobacter pylori Infection

Treatment

Regimen

First-line therapy
Standard triple therapy
Bismuth quadruple therapy

PPI (standard dose, b.i.d.), clarithromycin (500 mg, b.i.d.), amoxicillin (1 g, b.i.d.) for 7-14 days
PPI (standard dose, b.i.d.), bismuth (standard dose, q.i.d.), tetracycline (500 mg, q.i.d.), metronidazole
(250 mg, q.i.d.) for 10-14 days

PPl (standard dose, b.i.d.), bismuth (standard dose, g.i.d.), tetracycline (500 mg, q.i.d.), amoxicillin

(1,000 mg, t.i.d.) for 14 days
Day 1-5: PPl (standard dose, b.i.d.), amoxicillin (1 g, b.i.d.)

Sequential therapy

Day 6-10: PPl (standard dose, b.i.d.), clarithromycin (500 mg, b.i.d.), metronidazole (500 mg, b.i.d.)

Concomitant therapy
mg, b.i.d.) for 7-10 days
Hybrid therapy

PPI (standard dose, b.i.d.), clarithromycin (500 mg, b.i.d.), amoxicillin (1 g, b.i.d.), metronidazole (500

Day 1-7: PPl (standard dose, b.i.d.), amoxicillin (1 g, b.i.d)

Day 8-14: PPl (standard dose, b.i.d.), amoxicillin (1 g, b.i.d.), clarithromycin (500 mg, b.i.d.),

metronidazole (500 mg, b.i.d.)

Second-line therapy
Bismuth quadruple therapy

Levofloxacin triple therapy

Moxifloxacin triple therapy
Third-line therapy

Culture-guided therapy

PPl (standard dose, b.i.d.), bismuth (standard dose, q.i.d.), tetracycline (500 mg, q.i.d.), metronidazole
(500 mg, q.i.d.) for 10-14 days

PPl (standard dose, b.i.d.), levofloxacin (500 mg, q.d.), amoxicillin (1 g, b.i.d.) for 10 days

PPI (standard dose, b.i.d.), moxifloxacin (400 mg, q.d.), amoxicillin (1 g, b.i.d.) for 10 days

10-day quadruple therapy: PPl (standard dose, b.i.d.), bismuth (standard dose, q.i.d.), two antibiotics

selected by antimicrobial sensitivity tests

Levofloxacin quadruple therapy
mg, q.i.d.) for 10 days
Rifabutin-based triple therapy

PPI (standard dose, b.i.d.), bismuth (standard dose, q.i.d.), levofloxacin (500 mg, qg.d.), amoxicillin (500

PPl (standard dose, b.i.d.), rifabutin (150 mg, b.i.d.), amoxicillin (1 g, b.i.d.) for 14 days

PPI, proton pump inhibitor; b.i.d., bis in die (twice a day); q.i.d., quater in die (4 times a day); t.i.d., ter in die (3 times a day); g.d., quaque

die (once a day).
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Table 5. Summary of Meta-analysis Investigating the Efficacy of Sequential therapy Compared with Standard Triple Therapy

Overall eradication

Relative risk (95% CI)

First Study RCT Patient Region rate (ITT, %)

author years (n) (n)

SQT STT vs. STT vs. 7-day STT vs. 10-day STT  vs. 14-day STT
Jafri™ -2007 10 2,747  ltaly 93.4 76.9 1.71 (1.64-1.77) 1.26 (1.20-1.33) 1.35 (1.24-1.53) -
Gatta’®  -2008 13 3,006 ltaly 91.0 75.7 2.99 (2.47-3.62) 3.21 (2.61-3.97) 2.93 (1.95-4.39) -
Tong™ -2008 11 2,883 ltaly 93.3 76.9 - 1.23 (1.19-1.27) 1.16 (1.10-1.23) -
Gatta® 20032013 46 5,666 Global 84.3 76.0 - 1.21 (1.17-12.25) 1.11 (1.04-1.19) 1.00 (0.94-1.06)
Yoon® 2008-2013 17 3,419 Asia 81.8 74.3 1.10 (1.04-1.16) 1.15 (1.09-1.22) 1.05 (0.93-1.20) 1.06 (1.01-1.11)
Kim® 20082012 6 1,759 Korea 79.4 68.2 1.76 (1.40-2.21) - - -

RCT, randomized controlled trial; ITT, intention-to-treat; SQT, sequential therapy; STT, standard triple therapy.

os}, 7HaA 15797t A& 7|3to] vigtA]sirhal H-G-E o]
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