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Antimicrobial Resistance of Helicobacter pylori
Isolated from Korean Children

Yoo Mi Kim, M.D., Yeoun Joo Lee, M.D., Seak Hee Oh, M.D., Heungsup Sung, M.D.*,
Mi-Na Kim, M.D.* and Kyung Mo Kim, M.D.

Department of Pediatrics, Asan Medical Center Children’s Hospital, *Department of Laboratory Medicine,
Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: The antimicrobial resistance of Helicobacter pylori is one of the critical factors in failure of
eradication therapy. The purpose of this study was to evaluate antimicrobial resistance of H. pylori in
Korean children.

Methods: Gastric mucosal specimens for H. pylori were obtained from children with dyspepsia who were
cared for at Asan Medical Center Children’s Hospital in Seoul, Korea between 2003 and 2009.
Antimicrobial resistance tests were performed using the disk diffusion method for clarithromycin and
amoxicillin and the E-test for metronidazole and tetracycline. Most children with H. pylori infections were
treated using triple therapies.

Results: Thirty-three children had positive H. pylori cultures, although a resistance test was only performed
in 28 patients. Resistant strains were found in 9 children (32.1%). The resistance rates to clarithromycin
and metronidazole were 25% and 17.8%, respectively. There was no resistance to amoxicillin or
tetracycline. The resistance rates decreased from 44.4% (2003 ~2006) to 26.3% (2006~2009) during the
study period.

Conclusion: Korean children demonstrated relatively high antimicrobial resistance to H. pylori in this
study. However, there was a temporarily decreasing trend during the study period. A larger multi-regional
study may be needed to determine the optimal antimicrobial treatment for pediatric patients infected with
H. pylori. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 45~ 51)
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LeiA] Gk FEA Wl oI ATE TFekA &
N B stoleh. mheb) AAEL ololl B F45 QAT H
pylori WO ARNA BEH AAE BT 2899 B
Helicobacter pylori (H. pyloriyc 1% 54 w3 qf o}5 9] Al ZFA AFE B usle] T LolollA
HFoR YR BE A7l WY A4S oAv, o FFA WY FFS Yopuiol A Aol 5ol
AE-9| Aol A= &3HY A%E fEste], MALT 3 sieict
(mucosa-associated lymphoid tissue) HZE, $19+e] vt
A doe g dEA At H. pylorie] de E3l CHAF 2 Hped
zotoll A A2 =, w23 ootoll A HaEr| = g
o}, Zote] H. pylori 71932 £ A2l vste], & Lty

FollA= Ad 24 2748 HY Axz 999 A7t
oFslar, &sH4 ARk mek = Ao Harso] 9P,
T At Zodo] HlH X FE §1A] &S A] 7hodo|
A&k A, 74 g 5o] tliE LolollA o]y
the A, webA ARlollA 2 wrAsk= H. pylori 7%
At Agto] Zol7]of AJ2HH A71H Q1 Fhedoll A
DR H pylorl J—O} 7 A A gske WAle] A
13} thE = ek A AR Lofell A FAHE = Al
+ AEE A °Ur fr2bstel H. pylori 7+%3o]
A HoFol A 2 9] w]F Lokksly] ka3
MALT #ZF3 Ag3tlo] sutsl 954 914
A8 Aasta gl o g 5 5] e
st71% shAle Kim G772 Sl Zob AtellA H
pylori 743 %l Stotol|A] olu] AE F49] F717h o
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H. pylori ZFSdell sl A%l e A&
H Z A A A (Proton pump inhibitor, PPI)?} amoxicillin
(AMX), clarithromycin (CLR), metronidazole (MTZ) %
2415 B3t AA Bdte o 20 Holoa= 70~
80%2] Aldt&& Kol glort Lofel| A= PPI &7
o] AA L Ald-goll tigt oot A Aljdol Atk
LSk H. pylori 74999 Al X 5ol YA A WA
sl 9l A2 Aslle F2d Aeloz e
=2
Choi 5% Il &obsg tldo2 PPISH AMX,
CLR, MTZE £33 A4l i enie] A5 a5 12
23 ok Qe AR Al Aol Fag ddlew

%0 rlo 1-

20034 793E 2009 49714 59 97NY Egk 4
31:,‘ z o7 14]’?"]3]'0:] /J—‘ﬂ .,,]1]'-\,4_- 14]*]73 715‘:*]’7‘::' /l]
35} 32 F SRE A = HHO}:ﬂ/‘]'Oﬂ/H H. pylori

7} A= 3k} 3319 7152 Tekd o7 zAbskYIth

2. HitH

1) Z4M ZAL CLRY AMXS] 724 ZAAE Y&
A oz Astdrt . 2.0 McFarlandell 23
TFHE 5% HoFd ol Mueller-Hinton ®#A](Becton Dickin-
son, Cockeysville, Md. USA)oll H5-0 2 3 ul& % 10
©g CLR T2Z(OXIOID, Basingstoke, UK)2} 15 12 g

AMX T AZ(OXIOID)E ui#A] & A shtba =9t
u| 27143 AelellA 37°C, 72417 vkt 3 A
255 5738tk CLR (10 1 g disk)< 21 mm ©]3},

AMX (15 g disk)= 25 mm o|st5 ZrA oz st
ATk, MTZ$} tetracycline (TC)S] 74 A= 22
HH-S 23 Epsilometer test (E-test; AB Biodisk, Solna,
Sweden)oll A1 HAAAFEMICS)E Alsdstg o,
MICs7} MTZ2] 7% 8 gimL o8k, TC2] 2 16 1 g/
mL o|&t% u} AgAoz s

2) M X[ =2t 2HY: hatAle A Zdtol et
At 7S YF o2 3133 bismuth subsalicylate,
AMX, MTZ (BAM) =+ omeprazole =
AMX, CIR (OAC) AAlom< Aoz A2s19)
ok Al 5] A Al 2 L 45 F 13C-2
23 7|AAE AAESeh X8 Al Aol ehtAl 7
T4 AIE Fste] WA o] 1= HFAIE ALl
3 bismuth subsalicylateS Eg3t AHA] QWS A €5l9]
t}. OACE AMX (50 mg/kg/day), CLR (15 mg/kg/day),
PPI (1 mg/kg/day)E 257 Foi5t9lal BAMY MTZ

< lansoprazole,
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(20 mg/kg/day), bismuth subsalicylate (8 mg/kg/day),
AMX (50 mg/kg/day)Z 257F Folalooh?.

2| a}
1. 480 9 2%

Z 3399 wiFAA QI 3Rt A A AL
A °§f§ T AARW = 28%’01044 28W F ol
19, ojol= 9olgich H i AT 11.1A(3 ~15A4)
R o] F 10%11 u|uk2- 7 o] i th(Table 1).

2. H. pylori &8 LHME

AT AAE AT T AW 24 289 F A
TFE HIW ol 9%B1%)22 7vﬁ(25%)w
CLRol WAS RY A, 5%(17.8%) MTZol WA=
Qom 38(10.7%) CLRI} MTZoll 2% WA S EM
th TC9 AMXell WA & HQl #55 fiith

20034 743HE] 20061 597k Aub7)9k 20064 62
FE 20004 49714 U2 Vo] WSS A
Z ul] Futzlol H. pylori 141“9‘ Hel ghol= 99| oF
A7 5 47 (44.4%), FH7I= 1989 A F 5
263%) 22 FAAY FAZ AldakAl Lot dnt
7] WA B0l = A= E?iﬂ} o] & Zt7te| dhtAl
WA ES Art7|o| A= 494 5 MTZ9 CLR B5F WA
S Hol A7} 3333 3%), MTZ% WA & Bl 7%
7F 18 (11.1%) 2.2 MTZ S5 HA9) 44%E, CLR
FAEL 333%5 EAL, TCS AMXoll WAS HQl
55 stk $Rb7)ol A= MTZ9 CLR 257 A4
ol Fol= @il CLR WA= EQl 97t 4%
2L1%), MTZ WA & 2l 497t 1% (5.3%)°1 %2

ol

ro

vz 7A 2 TCF AMXoll AS Kol 3+ ¢igich
bzkel gt Al WA Eoll °‘°V1

N

agdsy Auk7lell A $1t7)
of] v]3l] MTZ9} CLR E-Foll A gtA] WA Eo] =2
Revad °M(Tab1e 2). Fut71¢] A5 MTZ
AL 44%NA 53% 2 Z FAS Y CLR 35 U
AEo] 333%014 21.1% 2 FaE gt o Ads] 20%
ooz ok

3. H. pylori N7 X2 & F8 24&

A A5 45 F 24 27] AAE B3l A5 5234
T AUT F A A= F 208 (71402 o] F
WA #5557 stol= 9ol itk ZH7ke] v of] wt
gk Al 2371tz vebyedl CLRA MTzoﬂ 4
F UWAE 2l B9 3H2E OAC, BAM A &

25 AslE$ 3l omeprazole, amoxicillin, moxifloxacin
S A& 28 BF Aol A3skick(Table 3).
CLR WA< 23l 48> 0AC = AOM A A] &

<
£ StolollA] Aol A
AN LS AEE 2y &

QH=

59, BAME eI 193}
¥ ATl 4B esich MTZ

Table 2, Resistance Rates of Antibiotics in Helicobacter
pylori Infection (July 2003 ~ April 2009)

2003 July ~ 2006 June~
2006 May (n=9) 2009 April (n=19)
Resistance rate (n, %) 4 (44 4) 5 (26.3)
CLR+/MTZ— (n, %) 0 4 (211)
CLR—/MTZ+ (n, %) 1(11.1) 1(6.3)
CLR+/MTZ+ (n, %) 3 (33.3) 0

Amoxicilin and tetracyclin have no resistant strain, CLR:
clarithromycin, MET: metronidazole, —: susceptible, +:
resistant,

Table 1, Age, Gender and Geographical Distribution of Patients according to Antimicrobial Resistance

CLR—/MET — CLR+/MET— CLR—/MET+ CLR+/MET+
(n=19, 67.9%) (n=4, 14 3%) (n=2, 7.1%) (n=3, 10.7%)
Age (%) (yrs) <10 4 (57.1) 2 (28.6) 1 (14.9) 0
10~15 5 (71.4) 2 (9.5 1(4.8) 3 (14.3)
Sex Male 5 (78.9) 3 (15.8) 1(5.3) 0
Female 4 (44 4) 1 (11.1) 1(11.1) 3 (33.3)
Residence Seoul 14 (70) 3 (19) 2 (10) 1(5)
Other region 5 (62.5) 1(12.5) 0 2 (25)

Amoxicilin and tetracyclin have no resistant strain, CLR: clarithromycin, MET: metronidazole, —: susceptible, +: resistant,
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Table 3, Eradication Rate according to the Antimicrobial Resistance and Type of Treatment Modality

CLR—/MET— CLR+/MET — CLR—/MET+ CLR+/MET+
(n=19, 67.9%) (n=4, 14 .3%) (n=2, 7.1%) (n=3, 10.7%)
Patient Eradication Patient Eradication Patient Eradication Patient Eradication

(n) (n, %) (n) (n, %) (n) (n, %) (n) (n, %)
OAC 8 7 (87.9) 2 0 2 2 (100) 2 0
BAM 2 1 (50) 1 1 (100) 2 0
OAM 1 0 1 0
BOAC 1 0
BOAM 1 1 (100) 1 1(100) 0
BOMC 1 1 (100)
OAQ 2 2 (100)
Amoxicillin and tetracyclin have no resistant strain, CLR: clarithromycin, MET. metronidazole, —: susceptible, +: resistant, OAC:

omeprazole +amoxicillin + clarithromycin, BAM: bismuth subsalicylate +amoxicillin +metronidazole, OAM: omeprazole +amoxi-
cillin+metronidazole, BOAC: bismuth subsalicylate +omeprazole +amoxicillin+ clarithromycin, BOAM: bismuth subsalicylate +
omeprazole +amoxicillin +metronidazole, BOMC: bismuth subsalicylate +omeprazole +metronidazole + clarithromycin, OAQ:

omeprazole +amoxicillin +moxifloxacin.

o]

WAL 2oz OAC AHAl e o g BF X855

(Table 3).

o

4. X2 =2

CLR3} MTZoll W42 2ol A ghebel 199 <] Zhotol
A o] FAW] Ao, 84 37 A4S
g FABLS Fglort 14 AF el Asla shob
4% % 390] AR 717 B k2 AN B85 ¢
Srek. Wi WA FFE 4 FHolSelld A8 3%
£ Egrh A2 357 $A shot gl Aol 3

S5t £
o} 32 215 & A3} ol A AH|2l3F3)th(Table 3).

=
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<+ Ras Yol A H pylori S 3H A E
15A4] o]toll A 17.2%, 16A4] o]/d2] AQlollA 66.9%%
A Q] 46.6% 2 LA ArH?. 199510114 20031
of x4 PPI, AMX, CLR 7% 8% 85% AT Hf
AFES BPoH? 2003 SHAHS S 3k B
oflA 75%2, AlF 5] BT} A& FA & 7
50 At H. pylori 2449 Al A8E AR
tlefl= stote] 359 t&o] kAl Aol Fast
aQlo|ung Al I AEE el 2ol A&

£ Fole tl Eol E AR A7

rlo

ik

4]

A A

Al AEE L Y= H. pylori®] 3tA A

ol A AW, microdilutiond, tlxa FAHY,
E-test 5°] 9H*™*". 19991 Clinical and Laboratory

Standards Institute (CLSDellAE 3Hd 3| 4%WS H
pylori A AAE A3 FFHOE AASA L,
CLRoll thet 24 A4 71ES A sl ol AMX,
MTZ, TColl thall A= o4 3 g 7)Fo] ik,
T S| AY> 18T} n] 8ol Wo| Eof QJdHoR A
2lsHA] Alst= ol SHAI7E ddckar g A Qleh. ofell
A 3| A gigte® tjAa I E-testoll
gk sk A77F AP glow 20099 H HE
2 5ol wp2W CLRI} AMXell sl tjA= st
dA A4S £ 4RAAE B

7 dFellA = CLR, AMX®] 3¢ vl S S,
TC, MTZ9] 7% E-test2 Al WA &S E3lskeich
E-test®] 7 tlx3 ibyat v]sgt A=l 2 vzl
H. pyloriz =3t 1 9ol gtA1E ] 4A1A
g w5 Qo] Al TR whE Fo] Ao RE 3
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Aol §-83 7oz A7l ofg] Al H
pylori 4 A< vlaLste] AMX, CLAYE Hy
AR 8] AW Etest, T]23 EAHH 5 Al 71A] Aot
BE A5E Hasglo,

Feluztel A= 2002 ARgelA AMXoll Tisted
0%, CLR 5.95%, MTZ 40.6% 2] 452 Histga™
CLRE WA EL 19941 2.8%0l14] 20034 13.8%, 2005
W 172%% 578 FA1E B3 MTZ WA &2 20034
66.2%, 200741 33.3%% HaiE s gl 20079
gk F HaollAE H. pylori®] MTZ, CLR, AMXel| o
g WSS 47 347%, 167%, 11.8%2 Raatdcy?.

B A ol CLR WA E(25%)2 ARt & F3|

£ H9=d| CLRY A$ axp Aoz olsle] 23}
52 oAl Agstr] offal el 20%7F HE Al 4
7‘<} At oo 7 AASH & aefsliof stkeE A
W ShtA| Aol T,m Zgs Aoz Wz,
EEi Hub7)ell wlsl $HE7]el] CLR WA S 33.1%°ll

F

A 21.1% 2 74E 9 o k(Table 2) o A8 =& WAE
2 1ol AAley A Qe Fol7} Aoy Aow
AZrE e}, 2] Lot H. pylori FA A A3

B wt2w CLRY WA ES 16.6~492%7+A] B
atal Qom? P Lolol| A TF7) 7Hedol tigk g7
macrolide S HIWSHA AH-&3517] wiEQl Aoz A7kt

o},

AA B Aol A5 E35 Fel F glodw &
of 8w} A2 g 583 ahA gkokd 3ho} 3W&
Alglste] 25 BIE £AT A3 OAC A LWl
CLR A& Holx] ¢kotel stolollA] 87.5%2] A&
£ Hola MTZ YA€ 7 T+ =+ 1114 A5

o] 4F3stl ot CLR WS 7H FollA+= B A
s 7/i—°‘ g o Ak Al BAM Al & OI‘%
AA 28] 79+ CLR WS 7 ollA] B 4
T8t tH(Table 3).

53] CLR, MET E-7oll WS 7MW FollAe
quinolone A|A] AH& 52| Fof omeprazole?} amoxi-
cillin, moxifloxacin®. 2 X & sl9& u] 2F A< &
2l 3k ch(Table 3).

2 ool A MTZ9] 7% 179%°] WA Bolx A
ut7] 44.4%00 A4 Fub7] 53% 2 A Ul Eol A
7% =vl(Table 2) HEFE Ao A] bismuth £4] 7]

2 kA awe] A9 MTZ WAl whE Al 237t
A Ao WA d5ollA A7 89%, 64% 2 Aol &
Hol MTZ WA §571 Al Zae} A S Hals
uhal vk 2lo] MTZ9] A A EE #Hotshe Zlo] 9u
7b dg Aoz A7)

MTZ WA & ofolollA] 444% 2 Foh5.3%) R}t =9k
E(Table 2) MTZS] A% od Aol Er]FRL}A, of
Hule} 7+ 2 7Hed Aol AF-S-o] vIvlsle] A9l o]
Aol Aol WA o] =2ul™ Aol AT o|9} e A
W Apolol] g FEA| o= F T A Hotof 5
Ak,

Al WA F, A9 £E BAE AR ESE
uf] Al WAL 104] o] Fof] thAll A Kol 7
F7F £04(14.3%) A8 STt whE AddAl 5& F
o} Ao} Azal & g AR Aol whE htAl
WA E Hgﬂfﬂ@o% I 2)8H37.5%)S ]JL‘@; uf)
A Zol7k SAATH(Table 2).
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o= B BER B F A Y AF 24 o
A H. pylori 7} 3% 455 oz A 744

ArE AldEsnh. A AAE clarithromycin®t
amoxicillin |23 AP 0 2 | tetracycline?} metro-
nidazole- E-testE A3J3tict. X g 942 774 72
7t 2l H 3= A Al whel FAlE A
g 3193, BAM (bismuth subsalicylate, amoxicillin,
metronidazole) =¥ OAC (omeprazole, amoxicillin,
clarithromycin) & vl o. 2 3t 44 A QWS &5}
gt} X5 A3l Aol]s= bismuth (5 bismuth subsali-
cylate)E E3F3F AAlSH S Akt

2 3} 339 A} ek A S Bl 289
o] ghatoll A A FARE AldaHsith o] F Al
A& 12l Shob= 9 (32.1%) 22 1 F 7TH(25%)°]
clarithromycin WA w5 2931 5%(17.8%)°] metro-
nidazole WA #55 E3ich tiade] Hol FAXY &
A& 3 £33k ot Clarithromycin?} metronidazole
o] WA Eo] A7I1H oz Faste FAHAE Bk

4 B & o7 = el &9 Slobs tiY
07 o]FoiZl AFE FHAF o, Ao T
Zzo} Blopoll A Eel= H. pylorid] #FoAE =2 8
A WA A71H o2 WA ol Hske e
Adch whebA] Lol Shatol|A] H A3 Al A
AAsH7] S13k Bk g 91st A7t B3t e
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