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Interpretation of diagnostic test

Various Diagnostic Methods for Helicobacter pylori Infection

Han Jo Jeon and Hyuk Soon Choi
Division of Gastroenterology & Hepatology, Department of Internal Medicine, Korea University College of Medicine, Seoul, Korea

Helicobacter pylori (H. pylori) is a bacterium that colonizes the human stomach, leading to various gastrointestinal diseases including
gastritis, peptic ulcers, and gastric cancer. There is no gold standard test that relies entirely on one method in H. pylori diagnosis. We
must be aware of the pros and cons of various testing methods to perform an appropriate test according to the situation. Accurate diag-
nosis and eradication therapy are essential for disease management. Diagnostic methods include invasive techniques like tissue biopsy
and rapid urease test, as well as non-invasive tests such as urea breath test, serology test, and stool antigen test. Each method has its
advantages and limitations, requiring careful consideration in clinical practice. Understanding these diagnostic tools is crucial for effec-
tive H. pylori management and prevention of associated complications. (Korean J Med 2024;99:104-110)

Keywords: Helicobacter pylori; Infections; Stomach; Diagnosis

HooE A% sesolut AT WA BRIECE chate] B1o]

M= A 53 A0 2 H pylori 249 -GHE0] A 24

| FZ8re 9} 2 (Helicobacter pylori, H. pylori)~= A} 6‘]—3 QA S-S EBISE Folr|ote] H pylori SHES
o 914 utol Rekslols AEe) T o4 nHEA Y SAT%E ol 2l olezto) olo] & 4ES £
Zatoltt. H pylori= 917 Aol A v f154 1Y, &3 5}1 U1 =W H. pylori A 2= Z2EFHZ A A2} 270
4 1A S, e § 9EF 52 itk B o] FRYAIE st AAl arlo] 13k & A=A T 7
pylori= o o) 7, 3 o 3 BEE A= AR Al Wz A 7&o] 70-80% <ol HF=aL QleH2].
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Table 1. Characteristics of each Helicobacter diagnosis method
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LAS7] ZAHurea breath test)

0457) ZAR= H plori 510 715 g o] g5 o]
o} H pylori7} 28|81= Q88| 8 (urease)= 178 W 84
£ QPR oHNH:)2} o] AFBtekA(COn R Halate] §] AHES
Wk 82:87] AR AR 83 "Clabeled F91914:

Sensitivity,  specificity,

Method % % Advantage Disadvantage
Non-invasive method
UBT 96 95 Fast and simple No antibiotic resistance data
High sensitivity and specificity Limited to post-gastrectomy patients
Serology test 85 79 Fast and simple Low sensitivity and specificity
Cheap Inability to distinguish active and past
Low false-negative infection
SATs
Immunochromatographic 83 94 Rapid and simple Requiring highly sensitivity
assay
Enzyme immunoassay 96 96 Cheap Influence on specimen condition

Alternatives to UBT

Rapid urine test

Immunochromatographic ~ 82.4-100.0  66.7-100.0 Convenience of specimen
assay collection

ELISA 86.3-99.0 91.5-100.0 Cheap

Invasive method

Biopsy 95 99 High sensitivity and specificity
Additional pathologic information

RUT 85-95 95-100 High specificity
Auvailability in post-gastrectomy

patient

PCR 100 98 High sensitivity and specificity
Antibiotic resistance data

Culture 85-95 100 High specificity

Antibiotic resistance data

Affected by constipation and colorectal
polyps

Low sensitivity and specificity

Inability to distinguish active and past
infection
False-positive to proteinuria

Sampling error

Requiring special staining

Sampling error

Depending on reaction time, substrate
types

Need to extra visit

Expensive

Expertise of equipment

Sampling error

Easy to contamination

Prolonged bacterial culture time

UBT, urea breath test; SATs, stool antigen tests; RUT, rapid urease test; ELISA, enzyme-linked immunosorbent assay; PCR, polymerase

chain reaction.
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F8o] AL A EE PHABTOAA B B
AL S840 LhE 4 Gk mebs PR EOAA
£ A4 25, A 4% A Fdo] Atk AF X
RE YA B B7] o] vt S 1% 8k

7] Arks 4—Zr Fof k= o] Hesiehd]. 22= AFist
© U A5A AAkel vlatste] 24 282 §iA]of] mhE ¢
| ks o= Fasith shARE A A4
g o, 7 W Alite] 93 e 4 Atk
7] 7A12] Coy*CO, vl X0l & dela
@, %02 AL o PC Fof M| F712F9l delta over
bascline (A)2 AAFS1] B aoffgl oA QPO Ty
o 24 cutoffghe: QAR Aol wet Wt
shte] gro s HoJshe ] w=eto] Qlrk UHHAQl cutoffh
2.5%0 o|5k2 ATk YRul FCol zpelizlel Mz Al W AekE
712] SR 2050%2 B8} 12 grey zoneo|2t W
7] %= RHEH(s]. Cutoffghe: 84 ol S e, o+
75 mg Q45 E-835}1 3.5-5.0%02] cut-offgk-S AEASHCH6
et Adke H A= 84 ol ThE cutoffgh 2740 LR
sitk. At A 2= o W H plorig= ol 7]L ndES
ZH2:A717] Wil cutoffghe FUSHA AHEHA WIgkE}
s wehd s ool asiAY Al AR Fols
cut-off gt W= Zo] A= Fx|of =20 Heth
AE B FE A AR 94 ) st 7
A5lal YA BuH] #3)r %‘{PEloi non-H. pylori urease-pos-
itive Ty E0] 3T Aeksla QJoFAdo] LERY 4= gt
AEAE Sz urea”} 28] =2EA] AL 9 W v]E
of At} 9 W AFE 7] citric acid H-8-2 0¢k=
S7HAA H pylori A8 30 =& FEE 9JdAlE &
ARl A %= Al o] =Ti7].
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(enzyme-linked immunosorbent assay, ELISA) 5-¢] 14|
202 FLISA WS 713F wo] ARg-517 it} ELISA-
= 9 Eo|=7} 80-95%0] A 3 et 1o
wfe gebd 4 QOS] ok B A4k ueoffgo] 271 2k
27 Y 2olE By 4= glon g gulyt AEE HAF A7t
FQ3lct @3 A= 7 33271 AU ko g eh))
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IAf(stool antigen tests)
A= @2257] AL 9 AR Ul 5
= oA H pylori L& GRS o] W
27 271417} Q) B prlori THEEAZ 0|%-
-“:_#/S}t”(enzwne immunoassay, EIA)Z} A+ ]
ERE L EELEERE
(immunochromatographlc assay, ICA)o|t}. EIA= =2 &
o) =7} ZFZF 83%, 96%°|H, ICAE Z+Z} 94%, 96%°|TH9].
ICAE 712 0] AFEsly, 58 oy 2 Al&3t AA) 7155)
o} SpAEE TRERT AL YIgHE S 952%0 4] 889%
B USFugE HA 25 d Fustal, A= 45 Aol T
3l ﬂol ff—ur. S Weh g g A ees)
W, S 29 AARAE HghEs) et e we
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dhshar, wh oAE HelgrETo] HEH
H ploi 229 A /42 @AHE st Hons
f a0 HAbgol @ty W H. pylori 3
ZAZ0)l+= ELISA kit (URINELISA®; Otsuka Pharmaceutical Co.,
Ltd., Tokyo, Japan)2} immunochromatography assay (RAPIRUN®),
Otsuka Pharmaceutical Co., Ltd.)2] 27}%] H¥o] Qlt) o] &=
ELISA kit®] HIZIEe} Eo|ri= Z}} 86.3-99.0%, 91.5-100.0%=
HUEJARHILI2], 53 o] dAtollA= midtE, Sol=
5 217} 824%, 833%=, U] FHAIAE 774%, 86.7%= A
H IS CH13,14]. 015 H pylori T4 3 Aol wk2
F 2pold Aoz A=) wlgha] Maastricht 1T consensus
reportol| A= HIZHEZL wrol ] o4k Aitaka] egkon, ejst
Ao mad mpEA AFE 4 AW o o4 Mg
Mpo 2L FE)R] o ik ¥ A 2] AL
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XX ZAHbiopsy)

WA= o817t 22 HAb= H pylori 0] 3k AL
Z shtoltt. =& HAR= ZH7} 95%, 99%9] =2 R =St
Sol=E 7HItH16]. 24 AAR= 4 olYell= v 914,
A Y F7HARL 1 Alure] W ARE Aledt

SHA T H pylorisS 2H1517] $J3lA= 24 o] Giemsa,
Warthin-Starry @} 282 E4= @M ok 5}, o] 5 Giemsa
o] W=7} zobA 7H wol ARE-ETh

22 Q3= A7 YA oA Mg Efolof 2 AHF] &7
ofl A Blojd 4= Qirk. Yt o R HAR, A oA k2 271
A Z NS AFIsks Aol FHETh AR =2 54
19, Adushgo] East=d], 23] HAb= old &
gk Ao] WALEE H. pylori 2] ARz A7 Q831
WA Bl-g-o] F7bE= whido] QUAIRE A Hskal Theest,
FAA U AFRE & 5 QoA A F Z2EFHZ A

A = Aol A = ko] 7hssirh= Aol

=
S

xﬂi&l

= O>
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o] 19l de|svf

= QABGE A ZAKrapid urease test)
oA
H =

fausEs AL B0 9 WUk a4 71D
of ol Aekgteh A3 22| H pylori7h QTHAG 10°)
A

ek AAk= FarEar QleH4]
% aaRsas GARs 713 B4 H plo ool e}
% AT 2awhe A7 Aoher) Wk W A7k
whg Al7ko] o SleAom Ue 4 otk e
4 aaBsli A4 7= 714 SRl uet A4 4]
2717) walo] Qe 74 7)ol Fol7h thEAo|m HA}
ATpA] 1217b0 2 Al&ahA g So|w st vich e, 4]
P Aol A7t glon] Ap AnpA] SEOA 1A7e R
A8k A2 ol e W58 4= Stk Clarithromycin W4
Ao A= B0 Z5ta A4 9H-2polymerase chain re-
action, PCR) #ARS: Z13fsto] A A =5 Aeshs H ==
o] Hth ERt Solk7} o} f1EAlE o] F shjofA = A-g
7FssIt17]. 95 Saialad HAks 2219 H pylori 3t
F|Eo] exo] njal AGHE|7HA] Alzo] Aolat 4 9l
SPARE 24417F o] 5 BRIEl= A2 AP EEC] w7l whke
off Aol BEgstA] grotof i}, 1442 Proteus mirabilis,
Citrobactor freundii, Klebsiella pneumonia, Enterobactor cloacae,
Staphylococcus aureus == 213} TS 4= Qi Hbg
95792 F& H, receptorAFehA|, L2 EH A A, YA,
Bl 32 AR H-8 s TSy 24, o] gk
24, seddo] ¢y 2207 Qs WAgic] webs HA
A ZREHIZARARE 25 o4, HIAFA ARG A=

4% o)A Forao} sk

oy L

HYSF ZiAfculture)

H. pyloriz= ¥j%} &&=7} =2]al @ o] & 7] ujizo] ¢
A A Hrbms AdshA] ook wiF HANE w2 Y
(85-95%)2} 501 :=(100%) 5 ol AWH8] H. pylori A 2+
e Alsha, oAl WA ot Ade] Fa4do] AX|AL
Utk wiF HARs G2} Al 2=l At H pylori <79
22F 2232 A& A4 4 SAE AT 5= STk oA

B o] el FUshA RESA gron, why 915

- 107 -



— The Korean Journal of Medicine: Vol. 99, No. 2, 2024 —

HXfXIEE ZIAS

PCR A}

= ollAl H pylori YA WAEL oL It H. py-
lori®] clarithromycin A HAdo] 1 Polo &2 A+ A&
FEo] HAashal Qlok of2fRt ARk aEEidie o, 14+ &
Aol et el sl clarithromycin®] A& /g
E At digt et dasi §f 24S o]8gt
PCR HANE E3l Ured, glmM, UreC, 16S rRNA, 23S rRNA,
HSP60, VacA FAXE FA3}0] H. pylori w35 Q1511
e 54 "o o gl WA &
ehelo] FAlol 7Fsslt{18]. PCR AAs 52| v=
o] 7Fsstal A2 B Fo] S ashA|vt 7HA o] vixkaL,
) AEAol ozak wo] rk

0] 2= real time-PCR-2 7] agar dilution Wi X o} w173}

w2 o) E3F 23S rRNA A4 S| Ay

thromycin W&ol st ARE AlFdtcl 22 53
zatoln| LT QeI A LA 9{ dual-pri-
ming oligonucleotide PCR, DPO-PCR)2 H. pylori2] 23s rRNA
Zo A 71 E3F EAWO|Q A2142GS} A2143GE B A|EF=
HRH O 22 W7 87.5%, 91.3%E R.i15F%tH19]. DPO-PCR
712 PCRHTE ARk A45to] o] AAPAS 7|uto s
o A=7t 7| E-

clarithromycin |4 ¥

2
oy 2L

o rlo

A G714 Y E4 ¥ (next-generation sequencing, NGS)
aAx

NGS HAAR= 2T H pylori WA S¢S AA5H7] 9
sff Az dadglol=d 97] AE 24 71sR, A W
A ARE A5 4= 9ItH20]. 16S rRNA sequencing= ©|-8-3t
NGS= 7|29 g AAlo|A SAASE Yo = H pyloris
SRSkl ofA] WA7HA] el 4= 31‘:}- SEARE 71 0] H
AL Q= AlZko] Al 2 A|aet Aolgls AlEE
SHA] ke ol qdoH21l

B A W7 L H(fluorescence in vivo hybridization, FIVH)
A
FIVH= H. pylori RNA A €3} AR A9 7] AES 2=
AF Z71RE 22 3 AMAIE A= o eH22].
| WL 3 EXRE A 9 U H pyloriE confocal
dAnl7de Foll B 7FssHARE Aot o= Thdol itk

2ol Foled Bleds

o

o

s
°
=

r
of

2 2 7fg]o|2 ARE-3}1o] locked nucleic
acid FARE H pylori Aol Agsh= 2pgo] ZjAdEo] f
ok XhH o2 7] tE eh23].

7 |E}

Biosensor+= H. pylori®] 3+l Ured, UreB, Cagd, VacA E+=
HypBE 8% & tilols] AAshs A2 vzize} A
7] 490 At e Y JEg olg
so] 14Kk o] w44 lgho] 7Rk, 4 v
& A H pylori$ R YR 4 9k 471515t
biosensor= @3 A} Qo] § A HEto=E Hekst
% 9lo] g0l ATITH24]

ulo] 22 §-A| tjulo](microfluidic devices)= H|A| 7|+

71%S o] gato] 7|uho] PAF U] & = (microchannel)o]
A TRl vhol 2 B4 ol Bt} Bk 52 A3sh= HHto]
25 W) shuke] A QbollA H. pylori B 57 SAE

R o]& #2] A4} 535, FF FAAE o835t H
pylori FAA] WA AR gelo] 7hsstei25]. A2k W
g3k thol =it §4] Tlufol At Wk A7k} u)g
o] 471¥jof pointofcareE 7Hs 1] e

o] Fm

H. pylori %9 ATk Shbe] Aajal E2 wpel ¢l
7

S AR AT Bashs 5AS 2t GARE 4
Are] oulg & ofsftaL BRke] AF AfFel] Y HHI
WS Adslof FekehA Ak 4= vk Mz Aw 4
A& LHFM H H F7kA] olAbe] ARHol Badh 4= glo
al4o] @ E T xR Aufjshs 4
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e 91 24 ofstol el 457 WAL BB W
2 Utk WA HJ@OH% 2457] FAPE Qlom vz

=
o4 A= Solsr} ol U AR ATAY U
7h v WY 4ee RS e shel Folvt Bast
th 4 2 o A o] Agsha TSkt Wiz
©7h wha gate] gekEsk A Aol ke Wik %
%) AR Bolwst un, G Al B HRE wlek
02 PAE Bl B2 4 U AgHoln] 21 A
2Rl W2 9124 1540l Uk B4 asRsas A
L A AR AT FA] o 7)ol uret B4 A
709 sk gebd 4 olek Wik FAks Hjope] ofele
uizol A%k FALE HESHA ek PCR AAH= H pylori ]
X 8 o] g z}o Aol ALY %8 A 3
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