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ORIGINAL ARTICLE

Regional Difference of Antibiotic Resistance of Helicobacter pylori Strains in Korea

Jae Yeon Kim*, Nayoung Kim"?, Sung Jung Kim®, Gwang Ho Baik®, Gwang Ha Kim*, Jung Mogg Kim®, Ryoung Hee Nam?, Hong Bin
Kim™?, Dong Ho Lee™?, Hyun Chae Jung" and In Sung Song*

Department of Internal Medicine and Liver Research Institute, Seoul National University College of Medicine®, Seoul, Department
of Internal Medicine, Seoul National University Bundang HospitaIQ, Seongnam, Department of Internal Medicine, Hallym University College
of Medicine3, Chuncheon, Department of Internal Medicine, Pusan National University School of Medicine4, Busan, Department of
Microbiology, Hanyang University School of Medicine®, Seoul, Korea

Background/Aims: This study was performed to compare the prevalence rates of primary antibiotic resistance in Helicobacter
pylori (H. pylori) isolates among different regions of Korea.

Methods: H. pylori were isolated from gastric mucosal biopsy specimens of 99 Koreans who lived in Gyeonggi (n=40), Kangwon
province (n=40) and Busan (n=19) from April to August in 2008. All the patients had no history of H. pylori eradication
therapy. The susceptibilities of the H. pylori isolates to amoxicillin, clarithromycin, metronidazole, tetracycline, azithromycin,
ciprofloxacin, levofloxacin, and moxifloxacin were tested according to the agar dilution method.

Results: There was a difference in resistance to clarithromycin in three institutes located among Gyeonggi (32.5%), Kangwon
province (12.5%) and Busan (42.1%) by One way ANOVA test (p=0.027) and nonparametric Kruskal Wallis test (p=0.027).
However, by post-hoc analysis, there was no statistically significant difference among three regions. Similarly, the other 7
antibiotics (amoxicillin, metronidazole, tetracycline, azithromycin, ciprofloxacin, levofloxacin and moxifloxacin) did not show any
significant difference.

Conclusions: There was no significant regional difference of the primary antibiotic resistance of H. pylori. However, the included
patient number might not be enough for this conclusion demanding further evaluations. (Korean J Gastroenterol 2011;57:221-229)
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Table 1. Characteristics of Patients in Three Institutes in Different
Areas

Gyeonggi Kangwon Busan
(n=40) (n=40) (n=19) Palue
Age 56.5 53.7 53.6 0.532°
(52.8-60.2) (48.9-58.3) (48.6-58.7)
Gender (male, %) 55.0% 67.5% 52.6% 0.285"
Disease 0.564°
Gastric ulcer 6 11 4
Duodenal ulcer 6 5 1
Gastritis 28 24 14
Strain No. 2.38 1.35 1.00 <0.001°

one way ANOVA test, °chi square test, ®Kruskal Wallis test.
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Fig. 1. Minimal inhibitory concentration (MIC) distributions of antibiotics for H. pylori: MICs of amoxicillin (A), clarithromycin (B), metronidazole
(C), tetracycline (D), azithromycin (E), ciprofloxacin (F), levofloxacin (G) and moxifloxacin (H). The dotted line indicates the break point of each

antibiotic.
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skl QUQlA(Fig. 1) 05 ug/mL 231 w71 9.1% Atk
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< HStHTable 2).
4) Tetracycline

Tetracycline®] MIC+= & 1 ug/mL o|sfof] E3E38131 9J
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ofgt Aol ek, AFAHES AWAAL W F A
R A7E WA Holsh feleh ekoreh HlmAaA 7
A9l Kruskal Wallis testE AW Wo|E clari-
thromycin (p=0.027), tetracycline (p=0.010) ©f T3t X<
A WAEES] AelE & 4 Ao AAAEE Al
SIS w B FAT nRIRRAR Al I Abelf] §-9]F
X]—O]‘— %—}\Oﬁq. 73“,]-?(4 oz O] '6‘1—13}1]% _]I‘L_'(’)J—"‘j— 87]—Z] o]— 3
Xpo

rO

Aol Tt Ax} A WAL A7 Kol EAH o &
ofetA] et
] Hl Gyeonggi
[ Kangwon
] ] Busan
—~ S
S <
o
©
(0]
2
S
o
8
o
| 0

AMO CLA MTZ TC AZI CPR

LEVO

MOXI

Fig. 2. Rate of antibiotics resistant H. pylori in three different regjons.
AMO, amoxicillin; CLA, clarithromycin; MTZ, metronidazole; TC,
tetracycline; AZI, azithromycin; CPR, ciprofloxacin; LEVO, levofloxacin;
MOXI, moxifloxacin. Resistant cut-off values were defined as >0.5ug/
mL for amoxicillin (AMO), >1 ug/mL for clarithromycin (CLA), >8 ug/
mL for metronidazole (MTZ), >4 ug/mL for tetracycline (TC), >1 ug/
mL for azithromycin (AZl), ciprofloxacin (CPR), levofloxacin (LEVO)
and moxifloxacin (MOXI).

Area AMO CcLA® MTZ T AZI CPR LEVO MOXI
Gyeonggi No. (%) 5 (12.5) 13 (32.5) 10 (25.0) 5 (12.5) 12 (30.0) 16 (40.0) 9 (22.5) 9 (22.5)
Kangwon, No. (%) 4 (10.0) 5 (12.5) 4 (10.0) 3 (7.5) 5 (12.5) 9 (22.5) 9 (22.5) 9 (22.5)
Busan, No. (%) 0 8 (42.1) 5 (26.3) 7 (36.8) 5 (26.3) 5 (26.3) 5 (26.3) 5 (26.3)
Total No. (%) 9 (9.1) 26 (26.3) 9 (19.2) 15 (15.2) 22 (22.2) 30 (30.3) 23 (23.2) 23 (23.2)

AMO, amoxicillin; CLA, clarithromycin; MTZ, metronidazole; TC, tetracycline; AZI, azithromycin; CPR, ciprofloxacin; LEVO, levofloxacin; MOXI,
moxifloxacin. Resistant cut-off values were defined as >0.5 ug/mL for AMO, >1 ug/mL for CLA, >8 ug/mL for MTZ, >4 ug/mL for TC, >1

ug/mL for AZl, CPR, LEVO and MOXI.

ap=0.027, one way ANOVA test and Kruskal Wallis test, post-hoc analysis shows no difference.
bp=0.010, one way ANOVA test and Kruskal Wallis test, post-hoc analysis shows no difference.
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Fig. 3. Frequency of multi-drug resistance in three different regions.
Five antibiotics denote amoxicillin, clarithromycin, metronidazole,
tetracycline and quinolone (ciprofloxacin, levofloxacin and moxi-
floxacin). There was no strain resistant to all antibiotics.

No. of resistant Types of multi-drug Gyeonggi Kangwon Busan Total
antibiotics resistance No. (%) No. (%) No. (%)

2 AMO/CLA 0 1 (2.5) 0 1
AMO/TC 1 (2.5) 0 0 1
AMO/CPR 1 (2.5) 1 (2.5) 0 2
CLA/TC 1 (2.5) 0 1 (5.3) 2
CLA/CPR 3 (7.5) 0 0 3
MTZ/CPR 0 2 (5.0) 0 2
TC/CPR 1 (2.5) 0 0 1
Total 7 (17.5) 4 (10.0) 1 (5.3) 12 (12.1)

3 AMO/CLA/CPR 1 (2.5) 0 0 1
AMO/CLA/MTZ 0 1 (2.5) 0 1
CLA/MTZ/TC 0 0 1 (5.3) 1
CLA/MTZ/CPR 3 (7.5) 0 1 (5.3) 4
CLA/TC/CPR 1 (2.5) 1 (2.5) 1 (5.3) 3
MTZ/TC/CPR 1 (2.5) 1 (2.5) 0 2
Total 6 (15.0) 3 (7.5) 3 (15.8) 12 (12.1)

4 AMO/CLA/MTZ/CPR 1 (2.5) 0 0 1
CLA/MTZ/TC/CPR 0 3 (15.8) 3
Total 1 (2.5) 3 (15.8) 4 (4.0)

Total 14 (35.0) 7 (17.5) 7 (36.8) 28/99 (28.3)

AMO, amoxicillin; CLA, clarithromycin; MTZ, metronidazole; TC, tetracycline; AZI, azithromycin; CPR, ciprofloxacin; LEVO, levofloxacin; MOXI,
moxifloxacin. Resistant cut-off values were defined as >0.5 ug/mL for AMO, >1 ug/mL for CLA, >8 ug/mL for MTZ, >4 ug/mL for TC, >1

ug/mL for AZl, CPR, LEVO and MOXI.
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Table 4. Number of H. pylori Isolates and Antibiotics Resistance
Pattern in Each Patient

Identical
No. of H. pylori No. of ant‘IbIOtICS Different
. . resistance
isolates Patients . (%)
among isolates
(%)

1 59
2 29 58.6 41.4
3 5 40.0 60.0
4 1 100.0 0
5 2 50.0 50.0
6 1 100.0 0
7 0 - -
8 2 100.0 0
Total 99 24/40 (60.0) 16/40 (40.0)
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ronidazole WAdo| H. pylori®] A4t v]X&= G2 clari-
thromycin WARCH 2thal dejA] ghh? E3k shol A 1
A Aol Aot AES e R 4 aS AlRYst

it

B 1o 2% o

AL o AlF&o] 70% HER WA 237 1 71He 59
& tjoll= 93.6% % 1 Ald-&o] folstA 713t vt ok
©]+= metronidazole W/do] A AHE- 7|17HE AFTOR
A ool AR S5E § S5S ARt SHlch
Tetracycline2 Al4t2] 16S rRNAS] Z3dFste] 308 gjH=E
subunitef] 2%t thild FA4s AA e AR T H
pylorioll et 12} Aot Au & oA GPA= A= 9l
t}. 2003E Aol A tetracyclineo] ot WAHS B +
9] 12.3%0]¢Iet? o] AL A €] tetracyclineo] that W
AES 162%E o|A 9] Aol vt AE Kol AY
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)
%

ofe] that AbEA AN Al A1 Afolof §I3F Xol 7}
G Aow Ueroma 1 iyl o] 2 Kolt 918

Azithromycin clarithromycin®} ZFo] macrolide A€
o SRR W 7F Al 2 Aol A 9] s Tl =oF PPI
A 3= AL SR AL ek g
L} o]¥ Lo A azithromycin WA #5F = 90.9%7} clari-
WS Helo =M WA S AABHE o,
azithromycin ¥3} PPI 3A| @ HS E5}17] Zof ool ofjst

@ e} glolof W Aow Halt

Quinolone®] 2t H. pylori®] W& A 20030l A
AEol Al A&t 7] A9 H. pylori®] A AA
/ol et Hlw Aol = A&ollA 20.8%, wFolAl 5%
275 A9 7F YRS Aol Uk ol ATl
Aol v 7] Aol A €] quinoloneo] W3t HdEC] 5

thromycino| =

2 & 4 9)%17 o]= macrolide®}t 7 quinolone

AHgo]l FA3] F7Ho =N UEh= Aol FEE AT
o] ¢Atol A BsX= ool < 1A} Al A Al
moxifloxacin 2-& levofloxacing Z3Fst 34| Q20| AotE]
I it HwlEREA ] ofstH o] 2Rt 3 Qo] bismuth X
4zl eE agolehs HIE 9o} yjofA
o] FofZl Ao A= moxifloxacin 9t 34| 8K AR 7|7t
o & Skal 1 AliHgo] 258 "o

24 AL moxifloxacin WA 571
& vt QIeh? AL oA o] Fojz
o1 Lo A= quinolone 3+ 34| Qo] o] A HIHA o]
HA8E 9le]® B 14 Al A ¥ quinolone ¥
A8 RE S| diete g ARES & 4 Utk Quinolones:
ARESE7] Aol A g HAPE BierAlshekar A7 E| ARk
MIC AAPZE vlg- of]& AAolojA] AH 0w AHGS 4
A} Z 2= quinolone E& 3A @ H oL} 4495 2]
124 Am A & 50 oA A4 Q5 (sequential ther-
apy) 52 th2 24 N8HE] i3t A7t} st
T 15 B A5aWS 14 (RE AFEHS o 1 X

7 4Ho] ST =EH 571H0)A] Gt Wl 9
Q] % olgfet Aot ATE WA P oR AW 4
QA A & o B Avv} Wesjtin Az

thokA WS YEIY+= H. pylori 5= AW 20034 B
47.7%Ao° o]t Ao M AT} E2 34.3%
Al Yebg=dl 20039 B30l ¥4 H pylori Alat
iz ST A Tk Aow 22EA ool o
= _%__,_ 40] = 1:—] X]o“ﬂ(ﬂol: sk A OE Ho]q. o]oﬂ
tj3}to] azithromycind} clanthromycmﬂ/] A AL &
QISFAL azithromycin/ds A €]eka HA5FES off oAU

A
A
o

]

OP rll" XL

& Ko 5 28.3%F T oAl vk 5 244
WA ek efvh dad ACR A WS
Bl A 22 ol kel Aol Mg v o

o

9F5}9 31 amoxicillin} clarithromycin 55of tfs] HAS
T+

o
UERH 5= 4.0%E o] A9 6.2% H|S:3 A0S Kol
itk 2714 ol4gel Aol WA #RE A AR Sk,
371 olabo] A Al B 7ML A 4 Al A
A FAHOE ST Aot Golet. B7 A9l BRE
o] vl =A et o] & ¢ %L Apof| A o] F-2

e A4 e

L e ox

199 E-‘?— |4 ot Lioﬂﬁ LH*é 7&’\% /\]

vF 7] Aol A €] 37%1 ?E o] %*Ml g Hleol
O o8 olZNtoR Hyels| ofey el

ol Aol A W BAel A 27 oY FFIL BelE A
S A Wy B4l =
60.0%°] B3kstol it 7 *Wﬂ%‘i&tﬂ ol A
‘_‘JJ'E O]i]"_]ﬂ:]- 37,38 o
iceA, oipA A EP%“ooﬂ KHEP = EF’—% EE’E %—
68.1%2] ExffAN BHE FF72
vt QIok® o]t 3 4y
71807] SRAE ol A P 55
8h glo] Baghe AARSHE Azdolet Az WA o
S7h AH ol Aol WA Fusp] AL B o
B oo SAtE Ao R B B Holw 27 ole]
F5E vloFele] WA WS Hlieks AR FEO| AT
7} Basiet A

o
N
OO
AQ
ot
X
=
>
o
Q
Q
>
3
>

k!
el %01 2 gage

ZAL vjoFslal A5 5 o)

Fo

of
24

EX: o] A= St=oA Al X997t Helicobacter pylori (H.
pylori)® Xt A WES B7s7] AAs Al A
Ched & 20089 4dofA 84 Afelof o]H o H. pylori
AFAEE A Qe 7], 7, FAE 219 9] 3¢l 99
o] 9 2AolA H. pyloris &30t 3 7|@el A H. py-
lori 59 amoxicillin, clarithromycin, metronidazole,
tetracycline,
moxifloxacin®] tjgt WA
e

azithromycin, ciprofloxacin, levofloxacin,

< agar dilution ¥y o2 Frs}

7], 7+, FAE Al A1 2H9] clarithromycind] tfgh
B2 77} 32.6%, 12.6%, 42.1%9].0n] o Luf x| AR
A((p=0.027) 9 BIELAAEAQ Kruskal Wallis test
(p=0.027) oA Xo]& HAA T ARFHAY A o] T A

= MM ¥
-
o,

oX,

rlo
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228 M2l S. =0M XG0 W2 Helicobacter pylori 25 WA

Tl frof gt Xpol7t glo] A= Al A H3ke] FAA Rt
Abol= gtk YAl 7744 A A| (amoxicillin, metroni-
dazole, tetracycline, azithromycin, ciprofloxacin, levo-
floxacin, moxifloxacin)o] thet WAEE Al XY 7t 89
3 Aol g9l

AZ: 2008d0] E2J3t H pylori®] A9 WA 713 7ke] I

GAA WA Aol At SHAINE o527} tha Hof A
£of| eHAI7} Qloelet AT vt F% 11 45 &9 37t
ATE AW wast siot s

MOIZO: Helicobacter pylori, S}AYA] WA
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