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Background/Aims: This study was performed to evaluate whether the prevalence rates of primary antibiotic resistance in
Helicobacter pylori (H. pylori) isolates and the eradication rate of H. pylori could be different between cancer and non-cancer
patients.

Methods: H. pylori were isolated from gastric mucosal biopsy specimens obtained from 269 Koreans, who did not have any
eradication therapy history and were diagnosed as one of the following diseases; chronic gastritis, benign gastric ulcer, duodenal
ulcer or gastric cancer. The susceptibilities of the H. pylori isolates to amoxicillin, clarithromycin, metronidazole, tetracycline,
azithromycin, ciprofloxacin, levofloxacin and moxifloxacin were examined with the agar dilution method. In addition, eradication
rate of H. pylori was evaluated.

Results: There was no significant difference in the primary antibiotic resistance to above eight antibiotics among chronic gastritis,
peptic ulcer disease and gastric cancer. Furthermore there was no difference of antibiotic resistance between cancer and
non-cancer patients, and there was no difference of eradication rate of H. pylori according to disease.

Conclusions: Primary antibiotic resistance and H. pylori eradication rate were not different between cancer and non-cancer
patients. (Korean J Gastroenterol 2011;58:74-81)
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Amoxicillin (Sigma Chemical Co., St. Louis, MO,
USA), clarithromycin (Abbott Laboratories, Abbott Park,
IL, USA), metronidazole (Sigma), tetracycline (Sigma)¥}
azithromycin (Groton Laboratories, Pfizer Inc., Groton,
CT, USA)Y} quinolone A¥ 9] ciprofloxacin (Sigma), levo-
floxacin (Sigma), moxifloxacin (Sigma) 87}A] &A3Aef Tj
3] minimal inhibitory concentration (MIC)S &-e13}%itt.
o]Aof 71&d}9d agar dilution§2 ©|-§3}o] H. pylori o
o] Aol % B4AS BARKGE, MICE 3 HeF A
Se A% GHAIIA e A Ha B4 g el
stk 215 ARl oie AaHy 2

18,19

amoxicillin®] 7
£+= 05 ug/mL, clarithromycin2 National Committee
for Clinical Laboratory Standards (NCCLS)2] A 7|0
o} 1.0 pug/mL 22 TABFA
mL, tetracycline< 4 ug/mL, azithromycin, ciprofloxacin,
levofloxacin, moxifloxacine 1 ug/mL *32 A3}t oF
SRpol| A ofe] F57F Yl A o et S Aol
EH‘(’)']— 1H/\’]O] 010\1] LH/\%O] 01]’4‘_]__]_ DZ]—XJ’E,‘].Oﬂ]q.
Clarithromycind} azithromycin®] WAFAS Eoltt=
2S Bl & cobd] Wae vwg seksy] ofa) 22t

°] BA}ofl A amoxicillin, clarithromycin, metronidazole,

%1!, metronidazole 8 ug/

tetracycline¥} fluroquinolone (ciprofloxacin®]|4} levoflo-
xacin, moxifloxacin) GIA WAL &lstHa 27] oAk
SPAA] ARl A thebdl WiAe Hofsielnt

3. H pylori M2 ¥ M7 29| TH
RES H pylori YA AddH * 157F pan-
toprazole 40 mg T+ esomeprazole 40 mg¥} amoxicillin
1000 mg, clarithromycin 500 mg= 19 23] E-83}9t}.
mgola 4% o] 840Gt SAolAY YAAA %
QAR AgRe ARl AW A, XU

(modified Giemsa G4) 9 CLO test (Delta West, Bentley,
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Australia) 37} =57} %/\é?l AL AAE Ao7 Aol 3171 ¢3to] Student's t-test, Chi-square test, ANOVA
Aot ESH Al FQHO £S5 E BEXo7 3ol 85% 9 test, Fisher's exact test == ARE-3}9o pZl 0.05 w]wkel
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SPSS version 18.0 (SPSS Inc., Chicago, IL, USA)Z 9]
g3jo] dolElE Bas Aol whe Qw, 4, Ay, 1. U Bl v sy
F o S A A WAE 9 AleES] AfolE Bl ol A+to] ZEH F A A= F 2699 o]t

Table 1. Patient Characteristics

Chronic gastritis Peptic ulcer disease Stomach cancer p-value
No. (%) 87 (32.3) 47 (17.5) 135 (50.2)
Mean age (+SD, yr) 57.1+10.3 51.2+13.7 58.3+12.2 0.002°
Gender (male/female, male %) 46/41 (52.9) 31/16 (66.0) 87/48 (64.6) 0.168°
Cigarette smoking (non/current/past, %) 52.9/20.0/27.1 38.3/42.6/19.1 44.7/22.7/32.6 0.031°
Alcohol consumption (non/current/past, %) 48.9/43.0/8.1 34.0/49.0/17.0 43.9/40.9/15.2 0.330°
Strain No. 3.26 311 2.79 0.984°
2ANOVA test, "y’ 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.

The Korean Journal of Gastroenterology



Kim JY, et al. Primary Antibiotic Resistance of Helicobacter pylori Strains and Eradication Rate according to Gastroduodenal Disease 77

Aol Hat AHe 56.7+12.1419.00 FAS HA| 3t
XH 61%S AAIStSITh At vfltolA AY, dH,

=4, &3 AR T Zol7h (il DWH‘E, 1L,
*‘O] ]ZHLJ]%P dgor As AlRsteldls o vl g At

ol A, A, T, &% ol BAHoR ot X
oV i5ick A AIAALE Fo LAY 0
R FIEOL BRAAE el el 4 Yoo
A §ORE XolS Reonl, A3pAGLAA SIgHrut §
oﬂx}fﬂ B150] SO 58 22 B % 5IchTable

7 Bl HRE 0] S ulgIgREol A W 3.16
;H 9ok SOl Bt 27985 SANCR fold
Hol7k Qlelet. o)% WANDL, AAALE, GUEoR
B2519S dox 27 3.269F, 31195, 2.7995F2 &

Ofgt Ao 7b gllth(Table 1).

2. H. pylori 39| &
Li&o| HIg

H MIC 22 3 ZE0| THE MK

1) Amoxicillin

Amoxicillin®] o3t MIC= 0.125 pg/mLo] F& E3xs}al
Q19T (Fig. 1) 0.5 ug/mL 23}l #37} 13.8%ATHTable
2). 9ol A= amoxicilline]] th3t HAS0] 17.8%0]1
H| Qo Al amoxicillinef] Tt WHES 9.7%°] i’iEUr
(Table 2) SAXACRE & Hdk Apo]of| Xpol= [F-oJ5kA] ok
ThHp=0.064). T3+ TR HE, L3P AS, Yo &
TS woll& Al I Afelof] F-of3t Xpol= §19tHp=0.118)
(Table 3).
2) Clarithromycin

Clarithromycin®|| tjdt MIC £3¥+= 0.125 ug/mLo|A 4
ug/mL ZI7HA] TheFstA YAl (Fig. 1) MIC7} 1 ug/mL
Il 7 AA w2 A5 263%%oH
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Aol YA h(Table 2). &9+ vt "é" A, &3t
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3) Metronidazole

Metronidazole®] t3t MICE= 2 ug/mLY-E] 32 p.g/mL ES
7] thFstA E23Hh(Fig. 1). WA 7IEe 8 pg/mL
ZIE SRS G HA dAlA o] WAHAES 27. 1°/°ﬂ°'ﬂ4 &
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Table 2. Prevalence of Primary Antibiotic Resistance of H. pylori
Isolates in Stomach Cancer and Non-cancer Groups

Non-cancer Cancer Total a

(n=134, %) (n=135, %) (n=269, %) " 'ale
Amoxicillin 13 (9.7) 24 (17.8) 37 (13.8) 0.054
Clarithromycin 34 (25.4) 34 (25.2) 68 (25.3) 0.972
Metronidazole 40 (29.9) 33 (24.4) 73 (27.1) 0.319
Tetracycline 13 (9.7) 13 (9.6) 26 (9.7) 0.984
Azithromycin 34 (25.4) 36 (26.7) 70 (26.0) 0.809
Ciprofloxacin 9 (29.1) 45 (33.3) 84 (31.2) 0.454
Levofloxacin 1 (25.9) 38 (281) 69 (25.7) 0.346
Moxifloxacin 31 (256.9) 38 (28.1) 69 (25.7) 0.346

ax2 test. Resistant breakpoints of MIC were defined as 0.5 ug/
mL for amoxicillin, 1.0 pug/mL for clarithromycin, 8.0 ug/mL for
metronidazole, 4.0 ug/mL for tetracycline, 1.0 ug/mL for azithro-
mycin, ciprofloxacin, levofloxacin and moxifloxacin. Values repre-
sent percent numbers (patients infected with resistant H. pylori/
total subjects).

Table 3. Prevalence of Primary Antibiotic Resistance of H. pylori Isolates according to Disease

Chronic gastritis Peptic ulcer Stomach cancer Total a

(n=87, %) disease (n=47, (=135, %) (=269, %) pvalue

Amoxicillin 7 (8.0) 6 (12.8) 24 (17.8) 37 (13.8) 0.118
Clarithromycin 24 (27.6) 10 (21.3) 34 (25.2) 68 (25.3) 0.725
Metronidazole 28 (32.2) 12 (25.5) 33 (24.4) 73 (27.1) 0.432
Tetracycline 10 (11.5) 3 (6.4) 3 (9.6) 26 (9.7) 0.633
Azithromycin 24 (27.6) 0 (21.3) 36 (26.7) 70 (26.0) 0.708
Ciprofloxacin 27 (31.0) 12 (25.5) 45 (33.3) 84 (31.2) 0.610
Levofloxacin 25 (28.7) 6 (12.8) 38 (28.1) 69 (25.7) 0.083
Moxifloxacin 25 (28.7) 6 (12.8) 38 (28.1) 69 (25.7) 0.083

axz test. Resistant breakpoints of MIC were defined as 0.5 ug/mL for amoxicillin, 1.0 ug/mL for clarithromycin, 8.0 ug/mL for
metronidazole, 4.0 pug/mL for tetracycline, 1.0 pg/mL for azithromycin, ciprofloxacin, levofloxacin and moxifloxacin. Values represent
percent numbers (patients infected with resistant H. pylori/total subjects).
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5) Azithromycin
A FAE JAF O Z azithromycin®] WAHAES 26.0%

JE0o] Afol Lot okolthp=0.633)
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Table 4. Prevalence of Multidrug Resistant H. pylori in Stomach Cancer and Non-cancer Groups

Non-cancer (n=134) Cancer (n=135) Total (n=269) p-value
2 or more antibiotics (n, %) 37 (27.6) 43 (31.9) 80 (29.7) 0.447°
3 or more antibiotics (n, %) 20 (14.9) 25 (18.5) 45 (16.7) 0.430°

ax2 test. Amoxicillin, clarithromycin, metronidazole, tetracycline, ciprofloxacin resistance were examined.

Table 5. Difference in Antibiotics Resistance Pattern in One Patient

No. of H. pylori

No. of patients One kind, n (%)

Two kinds, n (%)

Three kinds, n (%) Four kinds, n (%)

isolates
1 94 .
2 55 5 (81.8) 10 (18.2) .
3 40 20 (50.0) 19 (47.5) 1 (2.5)
4 20 1 (55.0) 6 (30.0) 3 (15.0)
5 23 9 (39.1) 9 (39.1) 5 (21.8)
6 11 8 (72.7) 2 (18.2) 1 (9.1)
7 9 6 (66.7) 1 (11.1) 2 (22.2)
8 6 4 (66.6) 1 (16.7) 1 (16.7)
9 6 2 (33.3) 3 (50.0) 1 (16.7)
10 5 2 (40.0) 2 (40.0) 0 1 (20.0)
Total 269 107/175 (61.1) 53/175 (30.3)
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Table 6. Factors Affecting H. pylori Eradication

Success Failure p-value
n (%) 107 (89.2) 13 (10.8)
Mean age+SD (yr) 53.5+11.6  57.0+9.2 0.303°
Gender (male/female) 60/47 9/4 0.365"
Clinical diagnosis (n, %) 0.215°
Chronic gastritis 49 (45.8) 4 (30.8)
Peptic ulcer disease 34 (31.8) 3 (23.1)
Stomach cancer 24 (22.4) 6 (46.2)
Cigarette smoking (n, %) 57 (54.3) 8 (55.1) 0.272°
Alcohol consumption (n, %) 62 (59.0) 11 (31.2) 0.195°
Eradication regimen 0.163°
PAC (n, %) 33 (33.3) 6 (60.0)
NAC (n, %) 66 (66.7) 4 (40.0)
Antibiotic resistance (+)
Amoxicillin (n, %) 8 (7.5) 1 (7.7) 1.000°
Clarithromycin (n, %) 20 (18.7) 4 (16.7) 0.290°

Metronidazole (n, %) 29 (27.1) 2 (15.4) 0.511°
Tetracycline (n, %) 9 (8.4) 0 0.595°
Ciprofloxacin (n, %) 21 (27.1) 4 (30.8) 0.467°

PAC, pantoprazole, amoxicillin and clarithromycin; NAC, esomep-
razole, amoxicillin and clarithromycin.
“Student's t-test. "x® test. °Fisher's exact test.

Al 89.2% N4 Altol Aeotden A, Y, 49, &4
o, & ool Al ofAle FF Bl 8714 A
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Fig. 2. Eradication rate of H. pylori in 3 different diseases. There was
no significant difference among chronic gastritis, peptic ulcer
disease and stomach cancer.
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