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ABSTRACT

Backgrounds/Aim: Most of the clarithromycin-resistant Helicobacter pylori (H. pylori)
occur through the point mutations in 23S rRNA gene. There has been no study about
clarithromycin-resistance of H. pylori in Jeju Island, because it is isolated place in Korea.
This study was conducted 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, a total of 127 patients underwent upper
gastrointestinal endoscopy and were diagnosed with H. pylori infection through rapid urease
tests and Giemsa staining. Among them, 110 patients were treated with proton pump inhibitor
(PPI)-based triple therapy, One month after the first H. pylori eradication therapy, we
analyzed the PCR results in terms of the success or failure. Results: The mean age of the 127
patients was 52 + 14 years (range, 15-82 years), and the ratio of males to females was 79:48
(62.2%:37.8%). The total mutations were 33 patients (26.0%) and A2142G and A2143G
mutations were observed in 10 patients (7.9%) and 23 patients (18.1%), respectively. The age
of patients with A2143G mutation was significantly higher than those with wild-type (59 + 11
vs. 50 + 14 years, p = 0.028). A2143G mutation was more frequently observed in females
than in males (35.4% vs. 7.6%, p < 0.005). Among 110 patient treated with PPI-based triple
therapy, the success rate of the first 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 first eradication therapy showed point mutations; 9 patients (37.5%) showed
wild type, 1 patient (4.2%) showed A2142G mutation and 14 patients (58.3%) showed
A2143G mutation. In particular, A2143G mutation was significantly higher in failure group
of the first H. pylori eradication therapy compared with success group (58.3% vs. 3.4%; p <
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0.001). Conclusions: In Jeju Island, the frequency of 23S rRNA point mutations is similar
(26.0%) with any other regions of Korea (15.8~31.3%). A2143G mutation could be
associated with the clarithromycin-resistance of H. pylori and with the failure of first H.

pylori eradication therapy.

Key words: 23S rRNA point mutation, Clarithromycin resistance, Helicobacter pylori, Jeju
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1) DNA ==

LM clarithromycin LHESHAL HALs @ MAXZZIOA QIAamp DNA mini Kit (Qiagen
inc., Valencia, CA, USA)E A23I0 KN =ZAte| ZIEMIAMO o2t DNA £ 2zt =
AlSsIgCE! @ MZAZXZXZ microcentrifuge tube Of T, CHEES HAHSHY| Qo ¢
MAZZO HHEAE QoA HAH E4Z& = ATL buffer 180 pL 2 proteinase K 20uL &
ZOIE F 56°C Ol A 2tX35| SoljE mW7tX| &X|$H = AL buffer & €2 F 70°C oA 10 &2¢

BHSAIZICE 100% O EH2 200 uL & H715t0] 15 22 A0{E = QIA ampspin column 0f E0

8,000 rpm O A 1 27t |MEZ|SIRUCE 0] & MHE 510] column of AWI1 buffer 500 uL &

1 8,000 rpm O A 1 27 AAMEE|sta, 2 Xk2 AW2 buffer 500 yL & 0 14,000 rpm 0Of| A{

3 27t dM8g SiQict Column o 20 = DNA £ £2|517| ¢si AE buffer (Elution

Buffer) 50uL £ 40| 1 27t &X[ot £ 8,000rpm oA 1 22F 21 F25tRACk =2|E DNA =

Aol FHEEA(Beckman, CA, USA)E 0|83t FEStn ARESEI| TIHA| -80°C Off A

2) L QT XIEHO| HAL

Dual priming oligonucleotide system (DPO) 7|®#H& Zsto] 74l Seeplex ClaR-H.

pylori PCR 7| E(Seegene Inc., Seoul, Korea)2| Seeplex Home-brew primer mix £ 0|£3}0
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QEXE SZ51¢UCE. DNA o 5Z2 GeneAmp PCR system 9600 (Perkin-Elmer Branchburg,
NJ, USA)% O| 2321, 94°C O 15 2 =0QF BHMA|ZI = 94°C Of|A 30 =X, 65°C O|Al 30 =,

72°COIM 1 222 403 SESIUCL OX[LCZ 72°COIM 5 22F AFBZ S AZiCH(Fig. D).

SZ5 DNA M2 5 UL S 2% OF7F2AXZ 0183H0] 100 volt O A 30 22 &7| A5

—

ot

ethidium bromide Z Ml XM FNXHI|0|M HHEZ ZOISIACE 621 bp AHEO|
HEEH H pylori FE22 SMSHAUCE H pylori FSHHOIAM 194 bp @ 475 bp o HO[H
HHE 7} ZHEE|X| Qo™ ofMsE(wild type)2 2, 194 bp AH20| =Holz|H A2142G Ho|He =z,

475bp AHE0| E0|H A2143G Bio|yg oz s dstgicH(Fig. 2).
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Nucleic acid isolation

SeeplexClarR-H.Pylori ACE
detection

Fig. 1. DNA isolation and PCR method

Sample (Gastric biopsy: antrum, body)
-80°C refrigeration

.

DNA

O

PCR products
1 Cycle (94°C, 15 min)
40 Cycle (94°C, 30 sec, 65°C, 30 sec, 72°C, 1 min)
1 Cyele (72°C, 10 min)

U

2% Agarose gel

12




A2426™ Clinical Sample, M: Marker. NC : negative control Sample - 5 ulL
PC1, PC2 : Clarithromycin resistance 2% Agarose gel, 50V/50min
= PC1:A2142G
= PC2:A2143G
Fig. 2. Detection of point mutation at A2143G and A2142G in 23S rRNA gene by polymerase
chain reaction products. Lane M, DNA ladder; lane 28; A2143G mutation, lane 29; wild type,

lane73; A2142G mutation.
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S EM2 SPSS 18.0 = 1M (Statistical package forthe Social Science, SPSS Inc, Chicago, IL,
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Table 1. Demographic Charateristics of Patients

Total Patients (n=127)

Age (years)

Sex

Body Mass Index (Kg/m®)

Indication of H. pylori eradication
Active or healing gastric ulcer

Gastric ulcer scar

Active or healing duodenal ulcers
Duodenal ulcer scar

Endoscopic therapy of early gastric cancer
Endoscopic therapy of gastric adenoma

Peptic ulcer bleeding

Endoscopic therapy of gastric hyperplastic
polyps
Functional dyspepsia

Underlying disease
Diabetes mellitus
Hypertension
Hyperlipidemia

Social history
Smoking
Alcohol

52 + 14 years (15 - 82)
Male : Female = 79 (62.2%) : 48 (37.8%)
23.8+3.0

11 (8.7%)
6 (4.7%)
6 (4.7%)

74 (58.3%)
4 (3.1%)

18 (14.2%)
1 (0.8%)
6 (4.7%)

1 (0.8%)
12 (9.4%)

26 (20.5%)
19 (15.0%)

54 (42.5%)
71 (55.9%)
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Aol ZetEl 127 Ho| A F A3U|LDt 2ol M LRt H. pylori M7 XEE EX| YL

Adet 17 o 2AE AMelst okt MzXzE AlAE2 110 Fof A T 22{0fA

THIEE A 82 F(74.5%)0IACE 82 Fo| 2t T 58 FO| LA 3K Mo X|=0| S0k,

24 HO| TAtE MZX |20 MjstRAct H3H 58 HO| XS intention-to-treat 2 2 GHH

52.7% (58/110 H)9| M HE3ES EYSO, per-protocol 2 EMBIH 70.7%(58/82 H)O| X+

g3 ES EACKFig. 3).

Total : 127 patients

PPl-based triple therapy
: 110 patients

) Follow up loss:
Follow up : 82 patients

i
| 28 patients
L

|
I ]
Eradication success
: 58 patients Eradication failure
|Intention-to-treat : 58/110 (52.7%) : 24 patients
Per-protocol : 58/82 (70.7%)

Fig. 3. Primary triple H. pylori eradication results

17



H. pylori 24

BO[E ERALE O &

4).

%

70

50

40

30

20

10

mjo

2ol 127

A2143G ®o|=

94 patients (74.0%)

Wild type

o))
ot
Pl

23 B(18.1%)0| QU

10 patients (7.9%)

|7Total

A2142G

g (26%) HHOIM 23S rRNA FHAC

, A2142G BI0|= 10 3(7.9%)0| ¥ CHFig.

33 patients (26. 0%)—‘

23 patients (18.1%)

A4143G

Fig. 4. Frequency of 23S rRNA point mutations associated with clarithromycin resistance in

H. pylori

18



235 RNA QFT B0 M2 ANH SHS HD EAIAS W(Table 2), RO RS

A2143G HO|ZO|A 59 £ 11 A, wild type OA 50 £ 14 A, A2142G HO|ZO|A 53 + 19 M E

A2143G H#0|zo| Fa POl SAH2EZE ROSHA FHUCHP,=0.028). JBOAME A2143G

BO[ZOoA o g2l HIEO0| SAX2Z 20| AA CHE =0l B3 =RACHP<0.005). HZEZX|+ &

7| Eetof W2 23SrRNA FHAL HO|2] A Xl XH0|= EO[X| BRUACE

238 RNA F7X} golof ME X 3 XN 2¥Eel 98 N ZUES HW ZASIACKTable 3).
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Table 2. Comparison of Clinical Charateristics of Patients According to H. pylori Point

Mutation
Wild type A2142G A2143G P-value
(n=94) (n=10) (n=23)
Age (year) 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%)
Body mass Index (Kg/m®) 23.7+2.8 245+2.6 23.8+3.6 0.752
Diabetes mellitus (n=12) 8 (66.7%) 1 (8.3%) 3 (25.0%) 0.799
Hypertension (n=26) 16 (61.5%) 3 (11.5%) 7 (26.9%) 0.266
Hyperlipidemia (n=19) 13 (68.4%) 1(5.3%) 5(26.3%) 0.572
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Table 3. Comparison of First H. pylori Eradication Results according to Point mutation

Success group

Failure group

Total (n=82) (n=58) (n=24) p-value
Age (years) 52+12 59+15 0.027
Sex
Male (n=53) 39 (67.2%) 14 (58.3%) 0.443
Female (n=29) 19 (32.8%) 10 (41.7%)
Body mass Index (kg/m®) 242+2.7 22.5+3.5 0.020
Social history
Smoking (n=35) 23 (39.7%) 12 (50.0%) 0.389
Alcohol (n=47) 35 (60.3%) 12 (50.0%) 0.389
Compliance 0.743
100 % (n=78) 55 (94.8%) 23 (95.8%)
80-100 % (n=2) 2 (3.4%) 0 (0.0%)
50-80 % (n=0) 0 (0.0%) 0 (0.0%)
<50% (n=2) 1 (1.7%) 1 (4.2%)
Point mutation <0.001
Wild type (n=59) 50 (86.2%) 9 (37.5%)
A2142G (n=7) 6 (10.3%) 1 (4.2%)
A2143G (n=16) 2 (3.4%) 14 (58.3%)
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