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A Comparison Analysis on the Diagnosis of Helicobacter pylori Infection and
the Detection of Clarithromycin Resistance according to Biopsy Sites

Ah Ra Cho, M.D. and Mi-Kyung Lee, M.D.

Department of Laboratory Medicine, Chung-Ang University College of Medicine, Seoul, Korea

Background : This study was performed to determine the biopsy sites that are suitable for the
diagnosis of Helicobacter pylori infection and to assess the sensitivity of culture, histology, and
dual-priming oligonucleotide (DPO)-based multiplex PCR. Moreover, we evaluated the usefulness
of PCR for the detection of 23S rRNA mutations, which are responsible for the clarithromycin resis-

tance of H. pylori.

Methods : From 90 patients, we obtained biopsy specimens for culture, histology, and Seeplex®
ClaR-H. pylori PCR (Seegene Inc., Korea). Phenotypic susceptibility to clarithromycin was evaluat-

ed using the E-test (AB Biodisk, Sweden).

Results : H. pylori was detected in 48 of 90 patients. The positive rates of infection in the antrum
and body were higher than those in the biopsies obtained from the duodenal bulb. The positive rates
in histology, PCR, and culture were 46.7%, 42.2%, and 34.4%, respectively. Using histology or PCR,
we identified H. pyloriin 46 of the 48 patients. 23S rRNA mutations were detected in 8 patients. The
clarithromycin E-test showed that all the 10 wild-type patients were susceptible. However, the results
of the PCR and E-test of 3 of the 8 mutation-positive patients were discrepant.

Conclusions : We observed that a combination of histology and PCR affords a high detection
rate of H.pylori infection and that DPO-based PCR can be practically used for the diagnosis of H.
pylori infection and the determination of clarithromycin resistance. These techniques were useful
for biopsy sampling simultaneously from the antrum and body for the detection of clarithromycin
resistance of multiple strain infection or heteroresistance. (Korean J Lab Med 2010,30:381-7)
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4. Clarithromycin LA ZA}

1) DNA &

Hixjo]l 34 - e A 2240|149 DNA £+ QlAamp
DNA Mini Kit (Qiagen, Valencia, CA, USA)Z A|x3]
Aol wheh Algskgict. A xzA]oll ATL buffer 180 uL,
proteinase K 20 uLE 4o 56°C 9|4 232|171 & AL buffer
200 uLE FaL 70°C oAl 1087 HAI8HATE. 100% ethanol
240 ulE #7Vsto] 1587t 42 5 QIAamp spin column®]]
doj 8,000 rpmollA] 187+ 4Bk Columnoll AW1
buffer 500 uLE 2¢] 8,000 rpm, 1= HAEE], 222 AW2
buffer 500 uLE o] 14,000 rpm, 35 A= 5 A|Hs}
gith o] AR buffer 200 uLE do] 187 k=)t

AT

2) LW R&A} ol ZA}: Dual-priming oligonucleotide
(DPO)-based multiplex PCR

Seeplex ClaR—H. pylori PCR kit (Seegene Inc., Seoul,
Korea)®] Seeplex home—brew primer mix& ©|-&3}o] 47
S 53519t DNAS] 5252 GeneAmp PCR system 9700
(Applied Biosystems, Foster City, CA, USA)E o]-&s}d.om
94 C oA 158 B9 HAAIZ] & 94°C oA 30%, 65C ofA]
30%, 72C oﬂﬁ 1222 40%] SE390nt, X[ e.2 72C 9
A 5E7E A% opt=A oA 7] YEs
o] HEZ3o|ElE(ethidium bromide) o & @5t} Image
system (ChemiDoc XRS system, Bio—Rad Laboratories,
Hercules, CA, USA)L.2 249 3718 2RIt} 621 bp
PCR AHERF 2 A9 H pylori %4 P& (wild type)2-
BRI T 9] 475 bp A2143G SHo], 194 bp




Cho AR, et al., Clarithromycin Resistance of H. pylori

A2142G =R 2 A5k ch(Fig. 1.

3) MM ZM EHE AL E-test

DPO-based multiplex PCRO|A] o8& 10+5, &)
A 8atF=ol disli Al ZHzk E—test (AB Biodisk, Solna, Swe—
den)Z CLA 74 HARE AldstSich 2E-S viA] flol &
3L 37°C 10% CO: #ig710llA] T2A17F vk 0] % HAAl s
7H1 pg/mL ool W o2 HAsATHI2].

5. H. pylone| &g 7|1&

Z21 42}, i, DPO-based multiplex PCR & 37H4] 4
At ool A Fde B A5 H. pylori FH0= s,

6. 2|F7|8 ZAt

H. pylori 98 $72) Al¢ A28, Al 2|2 oH), 43} 2
; &iiﬂ}‘*} A A5 Ak 2ol

Internal control (900 bp) y»

H. pylori common
(621 bp)>
A2143G (475 bp) 5.

A2142G (194 bp) >

Fig. 1. Detection of the A2143G and A2142G in the 23S rRNA
gene on the basis of the dual-priming oligonucleotide-based multi-
plex PCR product. Lane M, amplicon size marker (Seegene Inc.,
Korea); lanes 4-7, wild type; lanes 1-3, mutant type of A2143G;
lane 8, coexistence of A2143G and A2142G.
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AH = o BztE= 30.9% (13/42)%ct. t'%’%t‘* AR A
S 2AHAR} PCROIA A7el A= Fd g om ujeol
e ARFEG A7 Y 2 FHES B MD}(24/48, 50%
vs. 28/48, 58.3%, P<0.05). Aol HAl= 22 HAE A3
SFA] ghot vl akA] giQtth(Table 1).

907 3] 2 AR} HiF, PCRS B atgitHTable 2).
ZAHAL 46.7% (42/90), PCR 42.2% (38/90), vl 34.4%
(31/90)=2 =A1HAMS] &0l AlY #=3kem(P<0.05), 2414
AR PCRe A0l ke 74 46789 g7t oo s Haly]
o] T 487 9| FeA} T iR S HEL 4 A
(Table 3).

Table 2. Dual-priming oligonucleotide (DPO)-based multiplex
PCR, histological analysis, and culture of the biopsies obtained
directly from 90 patients

Helicobacter )

pylori infection DPO-based PCR Histology Culture
Positive 38 42 31
Negative 52 48 59

The positivities of the 3 methods are significantly different (P<0.05).

Table 1. Detection of Helicobacter pylori by histological analysis, culture, and dual-priming oligonuclectide (DPO)-based multiplex

PCR of each biopsy site from H. pylori-positive patients (48 of 90)

) ) DPO-based multiplex PCR Histology Culture
Biopsy site
Positive Negative Positive Negative Positive Negative
Antrum (N=48) 36 12 42 6 24 24
Body (N=48) 36 12 42 6 28* 20
Duodenal bulb (N=42) 10 32 Not tested Not tested 6 36

*P<0.05 compared to culture positivity of antrum.
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Table 3. Comparison of the Helicobacter pylori positivity of
dual-priming oligonucleotide (DPO)-based PCR, histological
analysis, and culture status

DPO-based Histological analysis Culture
multiplex PCR positive Negative Positive Negative
Positive 34 4 25 13
Negative 8 44 6 46
Total 42 48 31 59

The positivities of the 3 methods are significantly different (P<0.05).
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4. H. pylori HiZQy Zn
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Table 4. Comparison between dual-priming oligonucleotide
(DPO)-based multiplex PCR and E-test for detection of clar-
ithromycin resistance of Helicobacter pylori in 8 mutation-posi-
tive patients

Patient No. Biopsy site 23S rRNA genotype  Phenotype
1 Antrum A2143G No growth
Body A2143G No growth

Duodenal Bulb Negative No growth

2 Antrum A2143G Resistant
Body A2143G No growth

Duodenal Bulb A2143G No growth

3 Antrum A2143G Resistant
Body A2143G No growth

Duodenal Bulb Negative No growth

4 Antrum A2143G Resistant
Body A2143G No growth

Duodenal Bulb Negative No growth
5 Antrum Negative Susceptible
Body A2142G Susceptible

Duodenal Bulb Negative No growth

6 Antrum Wild type No growth

Body A2143G Resistant

Duodenal Bulb Not tested Not tested
7 Antrum Wild type Susceptible
Body A2142G, A2143G  Susceptible
Duodenal Bulb Wild type Susceptible
8 Antrum Wild type Susceptible
Body A2142G No growth
Duodenal Bulb A2142G Susceptible
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