ORIGINAL ARTICLE

Korean J Gastroenterol Vol. 61 No. 5, 252-258
http://dx.doi.org/10.4166/kjg.2013.61.5.252
pISSN 1598-9992 elSSN 2233-6869 J

M2 X[FollM 235 rRNA & S¢tHo|e} gh#El Clarithromycin
LW Helicobacter pylori

O AGF 1 52 A = |0 m o 5 A X
7DIEH-|E-I O?_$_r IA_lt%‘ 1 ?ﬂI}—?— ] L’I‘T%‘I _I_Al;llx_ll -{I:JC-)FI _{11_76" ?:II%?:I-II o I:glxél
HASE oSt eristy Uatstas, HAHSTHY AMKUes, HSU0eta oDs SHgREe Halstmay
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Background/Aims: The point mutations in 23S rRNA gene accounts for the majority of the clarithromycin resistance of Helicobacter
pylori. This study aimed to investigate the association between the clarithromycin-resistance of H. pylori and the failure of
primary H. pylori eradication therapy in Jeju Island.

Methods: Between April 2011 and October 2012, 6,937 patients underwent endoscopy, and H. pylori infection was evaluated
in 2,287 patients (33.0%). Total of 110 patients with H. pylori infection were treated with proton pump inhibitor (PPI)-based
triple therapy. The result of eradication was evaluated with urea breath test, histology and PCR which were conducted 4
weeks from the last dose of medicine.

Results: The patients who had point mutations were 33 (26.0%). A2142G and A2143G mutations were observed in 10 patients
(7.9%) and 23 patients (18.1%). Among 110 patients treated with PPI-based triple therapy, the success rate of the eradication
therapy was 52.7% (58/110) and 70.7% (58/82) by intention-to-treat and per-protocol analysis, respectively. Fifteen of the
24 patients who failed the eradication therapy showed point mutations; 1 patient (4.2%) showed A2142G mutation and 14
patients (58.3%) showed A2143G mutation. Patients with A2143G mutation H. pylori showed higher failure rate of 87.5%.
Patients with A2142G mutation H. pylori showed similar failure rate compared to those of the patients with wild type H.
pylori.

Conclusions: In Jeju Island, the frequency of 23S rRNA point mutations is similar (26.0%) with other regions of Korea (15.8-31.3%).
A2143G mutation is associated with the failure of H. pylori eradication. (Korean J Gastroenterol 2013;61:252-258)
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Dual priming oligonucleotide system”|®H& E¢5}4]
7§4tEl Seeplex ClaR-H. pylori PCR kit (Seegene Inc.,
Seoul, Korea)?] Seeplex Home-brew primer mixs ©]-&%}
of RS SE Tt DNAS F%-2 GeneAmp PCR
system 9600 (Perkin-Elmer, Branchburg, NJ, USA)S ©]&
PR, kiv ko] GoS WE A7) ALolA el =9l
t}. Kitol] E3HE A]9RS 5x ClaR-HP PM, 8-MOP solution,
2x Multiplex Master@t}. £43] =91 kit A2} 0.2 mL
tube, 1.6 mL tubeS &H|8}0], 0.2 mL tube: AA] AFo|
o]gE %xZo] M52} negative control (NC), clarithromy-
cin® A2142G YA (PC1), clarithromycin® A2143G WA
(PC2) EoSto] FHISHRITE 1.6 mL tuber= Y& 4TS
A3 Aleks 4171 $18 AREE I =H1E 15 mL tubeo|
5x ClaR-HP PM (4 pLx&4 ¥2Z2) 8-MOP solution (3
uLx AA] FES) 2X Multiplex Master (10 pLx A4 35
NS A%dch HlE 02 mL tubeo] Z4719] 220 2&H
Z}7+e] DNA 3 uLE ¥3lth DNAE F-2 tubeo] 4 &
= 17 plA gar, o] 7R s HAT] Aot
3719 0.2 mL tube (NC, PC1, PC2)E &H|8lo] NCo=
8-MOP 3 pL& 41!, PC1, PC29+= PC1, PC2 A|¢F& Z+
3 ulA Witk BE FH7F BuE SHaA Aol
#LE 9 AT BT 94°ColA 163 ek WA
% 94°Co A 302, 65°COlA] 30%, 72°ColA 1505 40%]
ZEahgi} vpho 2 72 CeIA] 5R7E AU AR
3) Az my

ZZ5 DNA ARE 6 pLE 2% oP7}RAZAS o]g3to] 100
volto| A 3087+ A7] 9%t & ethidium bromide® HA
ol Aol FHZ71o4 WES IS 621 b AF
=o| AW H pylor /0= 4313l H. pylori %
4 721014 194 bps} 475 bps] Woly MES} PHEA gho
b (wild type)O.2, 194 bp AHZo] BHolw|m A2142G
Ho|d o7 475 bp AHE0] Ho|HH A2143G WHold o 3|4
SFSItHFig. 1).
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NY, USA)E AHEsto] BASHIL A= et Hl& R #
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T1E 7bo] o4 Wgeo] i3t v Student’s t-testS AR

819131, B¢l M= chisquare test ARE-SFo] BAB19

[e]

1%9] H|wE one-way ANOVA
testE ARSI, AFE HAL Scheffe test® B4
]

pgto] 0.05 HlEke EALoR ot Aow Heolsiar

Table 1. Demographic Characteristics of Patients

Characteristic Patient (n=127)

Age (yr) 52+14 (15-82)
Sex (male:female) 79 (62.2):48 (37.8)
BMI (kg/m?) 23.8+3.0
Indication of Helicobacter pylori eradication

Active or healing gastric ulcer 11 (8.7)

Gastric ulcer scar 6 (4.7)

Active or healing duodenal ulcers 6 (4.7)

Duodenal ulcer scar 74 (58.3)

Endoscopic therapy of gastric adenoma 18 (14.2)

Endoscopic therapy of early gastric 4 (3.1)

cancer
Endoscopic therapy of gastric hyper- 6 (4.7)
plastic polyp

Peptic ulcer bleeding 1 (0.8)

Functional dyspepsia 1 (0.8)
Underlying disease

Diabetes mellitus 12 (9.4)

Hypertension 26 (20.5)

Hyperlipidemia 19 (15.0)
Social history

Smoking 54 (42.5)

Alcohol 71 (55.9)

Values are presented as meantSD (range) or n (%).

Fig. 1. Detection of point mutation at
A2143G and A2142G in 23S rRNA
gene by polymerase chain reaction
products.

M, marker; NC, negative control; PC1,
PC2, clarithromycin resistance (PC1:
A2143G, PC2: A2142G).

Lane 28, A2143G mutation; lane 29,
wild type; lane73, A2142G mutation.

Sample: 5 pL
2% Agarose gel, 50 V/50 min

The Korean Journal of Gastroenterology



4
Z t
1. DY IXfe] Uty S

o
my

X

H

)

55

[0

2 . el HFAH s 1040,
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AR LA AFEA 703602, S5 3
A 187(14.2%), 54 E= A7 1Y 11
8.7%), 9?1 AYZH 6(4.7%), B = A7 ’SOWXJ
A 6847%) ol Usich

2. YAt M X=2| At

el E3HE 12779 S} F APt QoA YA}
H. pylori Ald X85S v9bx] oA A& 1799 A2 A
olstal o|A} Al ARF AP 1102 A} F LfHof|A]
4 W A= 827(74.6%)0] Tt 827 9] ¥A} F 58
ol Gt At Azl FEokal, 2489 b= Al A=
of Aujstdict AJF3t 689 AAE
HAISHH 62.7% (68/110%8)9] Aot A5ES 3o, per-
protocol® EA3E 70.7% (58/8278)] Al AF+ES K9
tHFig. 2).

intention-to-treat=

3. H. pylori 8 SHHO|2t X} M K= 2t
H. pylori 499 S Hel 12799 2R} = 33 (26%)2]
A A 23S IRNA f4212] Holg Kt} o] F A2143G

| Total: 6,937 patients |

|Informed consent: 213 patients| T R
AN
| H. Pylori (-): !
' | 86 patients |
______________ 1
| H. Pylori (+): 127 patients |

PPI-based triple therapy:
110 patients

| R ,
- ) I Follow-up loss: |
Follow-up: I82 patients |—>i 28 patients i
S

[ ]

Eradication success:
58 patients
Intention-to-treat:
58/110 (52.7%)
Per-protocol:
58/82 (70.7%)

Eradication failure:
24 patients

Fig. 2. Results of Helicobacter pylori eradication with primary triple
theraphy.
PPI, proton pump inhibitor.
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HolX 237(18.1%)0]%1 a1, A2142G Wol= 107(7.9%)°]
t}. 23S IRNA 5412} Hlojof| w2 Q44 EAS vl &4
t9S w(Table 2), A2 AT A2143G WHo|tofA
59+11A), wild typewtolA] 50+144, A2142G o]0l A
53+19A|2 A2143G WHo|we] Hit Ado] EAAHOE {9
SHA| = THp=0.028). AJHelAl= A2143G BloltollA] 049
Hlgo| FAIHoR ou] olA thE o B3| =34THp <0.005).
A degA]4 gl 712414 3gtof| w2 23S 1IRNA 47t #1o]9] FA|
Aol xfol= Ho|A| kgt
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A &g vla A5G ck(Table 3). Al A= A5t
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Table 2. Comparison of Clinical Characteristics of Patients accor-
ding to Helicobacter pylori Point Mutation

Wild type A2142G A2143G

Variable (n=94) (n=10) (n=23) p-value
Age (yr) 50+14 53+19 59+11 0.028
Sex <0.005
Male (n=79) 64 (81.0) 9 (11.4) 6 (7.6)
Female (n=48) 30 (62.5) 1 (2.1) 17 (35.4)
BMI (kg/m2) 23.7+2.8 24.5+2.6 23.8+t3.6 0.752
Diabetes mellitus 8 (66.7) 1 (8.3) 3 (25.0) 0.799

(n=12)

Hypertension (n=26) 16 (61.5) 3 (11.5)
Hyperlipidemia (n=19) 13 (68.4) 1 (5.3)

7 (26.9) 0.266
5 (26.3) 0.572

Values are presented as meantSD or n (%).

Table 3. Comparison of First Helicobacter pylori Eradication Re-
sults (n=82)

Success group Failure group

Variable (n=58) (n=24) p-value

Age (yr) 52+12 59+15 0.027

Sex 0.443
Male (n=53) 39 (73.6) 14 (26.4)
Female (n=29) 19 (65.5) 10 (34.5)

BMI (kg/m?) 24.242.7 22.5+3.5 0.020

Social history

Smoking (n=35) 23 (65.7) 12 (34.3) 0.389
Alcohol (n=47) 35 (74.5) 12 (25.5) 0.389
Compliance 0.743
100% (n=78) 55 (70.5) 23 (29.5)
80-100% (n=2) 2 (100) 0 (0.0)
50-80% (n=0) 0 (0.0) 0 (0.0)
<50% (n=2) 1 (50.0) 1 (50.0)
Point mutation <0.001
Wild type (n=59) 50 (84.7) 9 (15.3)
A2142G (n=7) 6 (85.7) 1 (14.3)
A2143G (n=16) 2 (12.5) 14 (87.5)

Values are presented as mean+SD or n (%).
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btk B AetE el 20039 R E 2005L%77m e
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-9 #3 34 899 AlFES 95% lﬂﬂ ld| BHefl, clari-
thromycino] WAlo] = 49 AAdES 43-65% FEZ H
A8kl Qlo, clarithromycin®] WAE S7F7F Al A=
X G A7t ot
Clarithrymycin®] thet WA o+522] S7HERE ofye} 1%
Al % (minimal inhibitory concentration,
H]&0| LEOWE}. 20039 % 0]%9]
§E2] MICFE, W
A sl MICHE YEe= 483 (bimodal dis-
= A=t ol WS Yrlsts AEH
ol efetar & 4= 9ok tjRE9] clarithromycin WA @]
FEEFE macrolide?] AT ARof ZQ3F FHQJol 23S
IRNAY| Sl= 54 4714 do] A EdAHolof o) Xe=]7]
mjo] Yol WAt o] A Ewlols F& 2143,
2144, 2142 $]*]9] adenosine®] guanine, cytosine, T+
thymidine © & X]¥%]7] wfzo]al A Hof wtZ Xfo]7} §1A|
Ul A2142G, A2143G, A2144G Ho|7| 7P Z3lu, AR
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A At AmHTHs BEE oA} Al A& ofA] FolE T3]
£ 4 Stk

Al AelA] 2006W = 1€5E 20079 8Y7HA] F
5235 9] TS IO R o Aol ZEE HE AAAE
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F_‘& NHT
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‘all or nothing
phenomenon'2 1183 & A9 9] clarithromycin
LHHE—Q- 13.8% = &3 & 4= 2oL, 2005-2007H%E A}
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24 A9 WEES A ¥ ol

1 ME GA H. pylori Al A& FAE 54 5 gy A

e A JAer 8219 oA Aufgh 24 F 169
(62.5%)l14 A2142G 19, A2143G 145 ¢] & Eeo]s} gt

A= et

Clarithromycin®] ¢t YAES] Z71¢} o|2 <13t H py-
lori At Aol EAZF FEIL s AAHA clarith-
romycin®] gt WS A5 Mol IS 4= 9= WS &
= AL g §-83ttt v AA7A] H. pyloriof Het
WA AR $19h vl 2210] ZIHREaL vjet7|7te] AojA]
A A A AP R 30k o] ¢l
UL, e o= 7wk AR gk WS
Hl W= BA7F 23ict o] ¢do A= Seeplex ClaR-H.
pylori PCR kit& &3¢ E¢dWo] o8-S Hdsgl=d], ol&
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thromycin®] 93t H. pylori A EdWHo|9 $HES =7}

ofof W& Alxt X &0 AFoFE A3t ol d =
ALET H)W8}e](16.8-31.3%), AF AFNAME clari-
thromycin®] 23S 1RNA & W7} 26.0%= H|s:2t A3}
S B3th o] T A2143GE Alvt A= Auje] Fadh el
Az B 2 glon Uo7} v As=E0Y ouh 1% 34 H
pylori Al A£e] ANSE rolIckn & 4 QA ol
Aol AL, HFH Aol Aol chdRkAtelA
clarithromycing &3t o4 gAYA| AM-2S

L 1o

blo

0

5
o
%
I
of

A S89a, BAFEol T AT BRI o 8L 7)ol
2| Bt A7t @] i) HAMo g sopsli ¢ A3l
o] 9otk Aolct 12]3 oJAolA 1H/\—h:]:]o] SR

o Aol Al 7120] Aol Aol e 242 o
JolE7} glof HLsIE ofelett, byl B el
o] gk $AAl el o Bl MRS 7R 9
Fol 2 R ATlH AdFol Bastl
Clarithromycin®] Aol 47 F71hs 2 @42 3
st o ol AFANE sFom AR A Fad

deolelag A A2143G F oo 72 njg]

mlo
pay
)
o

3 £ Q= AMHAAE 59| H pylori Aldt ASAE Kt
EaHoz MY & g Aol

Fo

of
21

SX: #4529 clarithromycin WA Helicobacter pylori=
23S IRNAY 3= 54 G714 Lol A Edrelol As) WA
o WAt oWl ko] HA2 A A %of|A clarithro-
mycin W/ He|FHE e A} At Azo] dufiele] aelg
& 2 skt

9l HiH: 20114 495E 201249 109744 Aot

AR AT YA AL whe il 6,937 0|, &
uhe] 744 o] B2 Zolslgld Tt 2,2877(33.0%)0]

Kim T, et al. H. pylori with 23S rRNA Point Mutations 257

Ak o] & 127784 A+ FE ¥o] 235 1RNA 74/\]“—
Shal, TRE FHX AQAE PR k= 34 8o
AR 2} 11090l el 3t & F YA} A s AdF °4—r°ﬂ
w2tA] clarithromycin PCR

Ak A2142G A %‘HE‘% o)== 107(7.9%), A2143G H =9
Ho|x= 23%(18.1%)C. 2 AA| 1277 Zof 33H(26.0%)°] %]
o QU AR ARE WS B 1107 £ A AR 4EES
intention-to-treat S-AJof W= 52.7% (58/1109%), per-
protocol HAof| W= 70.7% (58/827)Th UX} Al A
o AHufdh 249 Fof 156780 F o7t SUdi=d,

A4142G F ZdHo| 1%‘(4.2%) A2143G H =94 0]7} 14
H(58.3%)010oH, E3] A2143G SV} Qs o
A Al A7 Auls 875% R, A2142G F E¢iHolg]

AL BRI U ARG Hof 2t

ZE: AFZoA 235 RNA d =d¥olet ¥HY clani-
thromycin WA 26.0%%2 =Y & X937} w8y
(15.8-31.3%), &3] A2143G A =AWHo|7} YX} H. pylori
At A 5o] Aol Wzt oje- o] it

AHOICHO{: 23S 1RNA; %A =4Wo|; Clarithromycin, YA;
Helicobacter pylori

REFERENCES

1. NIH consensus conference. Helicobacter pylori in peptic ulcer
disease. NIH consensus development panel on Helicobacter py-
lori in peptic ulcer disease. JAMA 1994;272:65-69.

2. Blaser MJ. Hypothesis: the changing relationships of Helico-
bacter pylori and humans: implications for health and disease.
J Infect Dis 1999;179:1523-1530.

3. Boyanova L, Mentis A, Gubina M, et al. The status of anti-
microbial resistance of Helicobacter pylori in eastern Europe.
Clin Microbiol Infect 2002;8:388-396.

4. Pounder RE, Ng D. The prevalence of Helicobacter pylori in-
fection in different countries. Aliment Pharmacol Ther 1995;9
(Suppl 2):33-39.

5. Yim JY, Kim N, Choi SH, et al. Seroprevalence of Helicobacter py-
lori in South Korea. Helicobacter 2007;12:333-340.

6. Kim JJ, Reddy R, Lee M, et al. Analysis of metronidazole, clari-
thromycin and tetracycline resistance of Helicobacter pylori iso-
lates from Korea. J Antimicrob Chemother 2001;47:459-461.

7. Lee HK, Chae HS, Kang JO, et al. Multicenter study for the fre-
quency of 23S rRNA Point mutations associated with clari-
thromycin resistance in Helicobacter pylori in Korea. Korean J
Clin Microbiol 2008;11:84-89.

8. Houben MH, van de Beek D, Hensen EF, de Craen AJ, Rauws EA,
Tytgat GN. A systematic review of Helicobacter pylori eradication
therapy-the impact of antimicrobial resistance on eradication
rates. Aliment Pharmacol Ther 1999;13:1047-1055.

9. Kim JY, Kim NY, Kim SJ, et al. Regional difference of antibiotic
resistance of Helicobacter pylori strains in Korea. Korean J

Vol. 61 No. 5, May 2013



258 ZHIE 5. 23S rRNA ® SHHMO| A pylori

10.

11.

12.

13.

14.

15.

16.

Gastroenterol 2011;57:221-229.

Woo HY, Park DI, Park H, et al. Dual-priming oligonucleo-
tide-based multiplex PCR for the detection of Helicobacter pylori
and determination of clarithromycin resistance with gastric bi-
opsy specimens. Helicobacter 2009;14:22-28.

Kim JM, Kim JS, Jung HC, Kim N, Kim YJ, Song IS. Distribution
of antibiotic MICs for Helicobacter pylori strains over a 16-year
period in patients from Seoul, South Korea. Antimicrob Agents
Chemother 2004;48:4843-4847.

Hwang TJ, Kim N, Kim HB, et al. Change in antibiotic resistance
of Helicobacter pylori strains and the effect of A2143G point mu-
tation of 23S rRNA on the eradication of H. pylori in a single cen-
ter of Korea. J Clin Gastroenterol 2010;44:536-543.

Kim N, Kim JM, Kim CH, et al. Institutional difference of antibiotic
resistance of Helicobacter pylori strains in Korea. J Clin Gas-
troenterol 2006;40:683-687.

Gerrits MM, van Vliet AH, Kuipers EJ, Kusters JG. Helicobacter
pylori and antimicrobial resistance: molecular mechanisms and
clinical implications. Lancet Infect Dis 2006;6:699-709.

Kim KS, Kang JO, Eun CS, Han DS, Choi TY. Mutations in the 23S
rRNA gene of Helicobacter pylori associated with clarithromycin
resistance. J Korean Med Sci 2002;17:599-603.

Garcia-Arata MI, Baguero F, de Rafael L, et al. Mutations in 23S
rRNA in Helicobacter pylori conferring resistance to eryth-
romycin do not always confer resistance to clarithromycin.

17.

18.

19.

20.

21.

22.

23.

Antimicrob Agents Chemother 1999;43:374-376.

Versalovic J, Shortridge D, Kibler K, et al. Mutations in 23S rRNA
are associated with clarithromycin resistance in Helicobacter
pylori. Antimicrob Agents Chemother 1996;40:477-480.

De Francesco V, Margiotta M, Zullo A, et al. Clarithromycin-re-
sistant genotypes and eradication of Helicobacter pylori. Ann
Intern Med 2006;144:94-100.

Lee JH, Shin JH, Roe IH, et al. Impact of clarithromycin resistance
on eradication of Helicobacter pylori in infected adults. Antimi-
crob Agents Chemother 2005;49:1600-1603.

Kim JM, Kim JS, Kim N, Kim SG, Jung HC, Song IS. Comparison
of primary and secondary antimicrobial minimum inhibitory
concentrations for Helicobacter pylori isolated from Korean pa-
tients. Int J Antimicrob Agents 2006;28:6-13.

Sung H, Chung HJ, Kim MN, Lee GH. Clinical usefulness of anti-
microbial susceptibility test for Helicobacter pylori. Korean J Lab
Med 2006;26:179-184.

Kim HU, Song HJ, Choi EK, Cho YK, Song BC. The eradication rate
of Helicobacter pylori using PPl-based triple therapy in Jeju
Island. Korean J Helicobacter Up Gastrointest Res 2009;9:
26-30.

Cho AR, Lee MK. A comparison analysis on the diagnosis of
Helicobacter pylori infection and the detection of clarithromycin
resistance according to biopsy sites. Korean J Lab Med 2010;
30:381-387.

The Korean Journal of Gastroenterology



