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2013 Revised Edition
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of Internal Medicine, Hallym University College of Medicine®, Seoul, Department of Preventive Medicine and Public Health, Ajou University
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Since the Korean College of Helicobacter and Upper Gastrointestinal Research has first developed the guideline for the diagnosis
and treatment of Helicobacter pylori infection in 1998, the revised guideline was proposed in 2009 by the same group. Although
the revised guideline was made by comprehensive review of previous articles and consensus of authoritative expert opinions,
the evidence-based developmental process was not applied in the revision of the guideline. This new guideline has been
revised especially in terms of changes in the indication and treatment of H. pylori infection in Korea, and developed by the
adaptation process as evidence-based method; 6 guidelines were retrieved by systematic review and the Appraisal of Guidelines
for Research and Evaluation (AGREE) Il process, 21 statements were made with grading system and revised by modified
Delphi method. After revision, 11 statements for the indication of test and treatment, 4 statements for the diagnosis and
4 statements for the treatment have been developed, respectively. The revised guideline has been reviewed by external experts
before the official endorsement, and will be disseminated for usual clinical practice in Korea. Also, the scheduled update
and revision of the guideline will be made periodically. (Korean J Gastroenterol 2013;62:3-26)
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Search in electronic database and on Websites of Clearing Houses:
adults, English or Korean: N=2,264
MEDLINE: n=821
Scopus: n=401
Web of Science: n=231
National Guideline Clearing House: n=3
Guideline International Network: n=2
EMBASE: n=525
The Cochrane Library: n=138
Scholar Google: n=77
UpToDate: n=20
KmBase =4
KoreaMed =1
KSI KISS =1

removal of duplicates

Irrelevant citations excluded after checking for title and abstract and

A 4

| n=1,482: potentially relevant citations identified after liberal screening

» Not relevant in evaluation (n=1,437)

n=45: retrieved for in/-exclusion by two independent reviewers

Formal exclusion n= guidelines

supporting evidence

included guideline

1) n=12 guidelines: no clear link between recommendation and

2) n=0 guidelines: for in-patient care only

3) n=0 guidelines: for over-the-counter care only

4) n=11 guidelines: invalid version, timed out by an update
5) n=4 guideline, as it was an adaptation of another already

6) n=12 guidelines: others (not relevant)

n=6: guidelines fulfilled formal inclusion and exclusion criteria

Fig. 1. Flowchart of study selection.
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Fig. 2. Appraisal results of candidate guidelines by the Appraisal of Guidelines for Research & Evaluation Il process (AGREE Il). Selected
guidelines number: 1, Canadian; 2, American College of Gastroenterology (ACG); 3, Japan; 4, Asian-Pacific (AP); 5, Korean College of Helicobacter
and Upper Gastrointestinal Research; 6, Maastricht.

Table 1. Data Extraction Form/Evidence Inventory Form for First Line Helicobacter pylori Eradication

Supporting evidence

Item Guideline/country/synopsis of recommendations
SR/MA NR RCT NRCS CS G Other
First line G1 (Korean) Triple therapy for 1 to 2 weeks 0 0 2 1 0 0 0
Helicobacter pylori G4 (Asian-Pacific) Triple therapy for 1 week, bismuth based 2 0 1 0 0 0 0
eradication quadruple as alternative
G6 (Japan) Triple therapy for 1 week, 10 days sequential therapy 1 0 6 7 0 4 0
G8 (Canada) Quadruple therapy for 10 to 14 days 4 2 1 4 0 1 0
G9 (Maastricht) Triple therapy for 1 to 2 weeks, bismuth based 0 1 0 0 0 1 0
quadruple as alternative
G10 (American College of Gastroenterology) Triple or quadruple 2 2 5 3 0 0 0

therapy for 2 weeks

CS, case series study; G, guideline; SR/MA, systemic review/meta-analysis; NR, nonsystematic, narrative review; NRCS, non-randomized
comparative study; RCT, randomized controlled trial.
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- Number of key Year of Strong Weak .
Guideline . L . . Not applicable
recommendations publication recommendation recommendation
Canadian Helicobacter Study Group consensus 7 2004 3 1 3
American College Gastroenterology 18 2007 14 3 1
Japan; updated 15 2009 7 2 6
2nd Asian-Pacific consensus 15 2009 14 1 0
Korean guidelines for Helicobacter pylori 12 2009 9 1 2
Maastricht IV 18 2012 14 3 1
Table 3. Level of Evidence and Grade of Recommendation
Item Definition

Level of evidence
A. High-quality evidence

Further research is unlikely to change our confidence in the estimate of effect. Consistent evidence from

the randomized controlled trial (RCTs) without important limitations or exceptionally strong evidence from

observational studies.

B. Moderate-quality evidence Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate. Evidence from RCTs with important limitations (inconsistent results,
methodologic flaws, indirect or imprecise), or very strong evidence from observational studies.

C. Low-quality evidence

Further research is very likely to have an important impact on our confidence in the estimate of effect

and is likely to change the estimate. Evidence for at least one critical outcome from observational
studies, case series, or from RCTs with serious flaws, or indirect evidence, or expert’s consensus.

Strength of recommendation
1. Strong recommendation
2. Weak recommendation

may be equally reasonable.

Recommendation can apply to most patients in most circumstances.
The best action may differ depending on circumstances or patient or society values. Other alternatives

The Korean Journal of Gastroenterology
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A4

Bismuth-based
quadruple therapy

Regimen including other 2 or
more antibiotics

Fig. 3. Algorithm of Helicobacter pylori eradication. Triple therapy,
proton pump inhibitor (PPI) standard dose two times a day (bid),
amoxicillin 1 g bid, clarithromycin 500 mg bid for 7-14 days; Bis-
muth-based quadruple therapy, PPI standard dose bid, metroni-
dazole 500 mg three times a day (tid), bismuth 120 mg four times
a day (qid), tetracycline 500 mg qid for 7-14 days; Regimen including
other 2 or more antibiotics, combination with other 2 or more
antibiotics except metronidazole and tetracycline which were used
in first-line therapy.
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16. 2| TutE| MAR2| M XRRM YAE M 2
= zie SoM0p

2 o K2E MEHH
HA 2= % amoxicillin 1 g, clarithromycin 500 mg
= OIF 23| 720N 14U2H FOSHITY,

[ ]

OZ M UYAX HI of

MZIL o7 AAoZ F23HE3.6%), A=
(35.7%), ¥F FE(10.7%), HA= %46}11 ‘3*%
(0%), AHO0Z FStA] &-2(0%), & E2Z-2(0%)

=HjollAl A clarithromycin W/do] #<] W&=A] ¢
o, 109 et WAEC]l Ax 76kl 9o, o=

A& Aske] Fa Yelo] =1 gk o] clarithromy-
cin®] WAool =& AYoi= 7|22 4AHA Q) Xﬂ%%oﬂ
A 2 Xpo]lE HolA| ¢ bismuth T3 AHA RS A63
A QR 2o A A o] whe} Ald-&2] HolE Kol
v UF 7129 AAlae] Aol AstE Ao H¢-
clarithromycin YA EC] =& 7[sAlo] JJoB=E AMAQH
% (‘)?]_k]_ 3%42_‘—3—'_ J»—laq_é_ﬁ % Z’\_ 9\)\]—;]_.53,156,157,‘182-184

18. Yx} XIZ2AM clarithromycing 7|22 2 3t AX|QEHO|
At 229 XgEs?

QA o)zt melzel A aEow A )
A Hast 80% ol4te] Alateg Hofok dheh " 1998
W ol Ao s dejFute stdge] Aet A= ek
Angko] YIEH o2 WA WA AR ATHT 3l
AL oA} B AA A, clarithromycin W amoxicilling
EoFe ARl Aol M 244 gro] AMSE 9IH metroni-
dazoles] 7% A ol BA} Hol AH Azt of
ANA] FAEA] gtom, A @] EgE o] 2oli gl
ok 19989 AN A 7U7F Folshs A& AL
H, &Fofli= AltEo] AotE= S Hof o] s
913 14947t Foldtsls o] Aldt&at st o, oF &
Ztoll Xpol7} gltk= Auket 149 Foldtof|A Alatgo]
S98S R Aur} Abitslol AF s7el AolA ofY
AZo] U] grgpet. *ﬁ & dareto] ZiIE e e} Bl
wsto] Agol APl AL gon, ofte sze)
A aHET 453 a¥o] EER] e Agor o

ol R = e a¥ol tE hrAE 7S Al

>

’1

17. Clarithromycin L0 QdEl= AP UKt XK|22] CHOt
2 FNeI?

XA 17. Clarithromycin A0 QA= AL Xt M
XE2ENM bismuthE 7[222 ot AtHQEHQI AMX HIE
MM HE& % 62 23|, metronidazole 500 mg 6tF
33|, bismuth 120 mg 6% 4%, tetracycline 500 mg
OI2 432 7YU0A 1427F REOi5iCt,

o 2HaE W HISE: Grade 1A, AT =5, dil%

T 3T

° 11_'_7]. o|A: AAoF FO3H17.9%), HAZR TYT
(60.7%), °‘P|— EOfH(14.3%), A= EJVPﬂ o=
o8 FOATHA ¢5(0%), & EEF5(3.6%)

XH 18, €t Mz X2=2M HHMQE0 Hojst ZL 0|t
Mz X=2M bismuthgE 7[E2=2 ot MHQES Al

Ct.
o 27+E A HUSE: Grade 1A, 75F 55, Hils
R
o MEIt o AHoz FOELI%), HAZ A%
SHA| ok5(0%), &

()
(33.3%), Y 5I2H0%), HAE l;nq
=

[
po)

15:(11.1%)

BismuthE 7| 203 3 AR QHS A2} B A A
8% 19 23], metronidazole 500 mg 1Y 33|, bismuth
120 mg 1Y 43], tetracycline 500 mg 1% 43|52 7 ofA]
149 9k Eoftg UHOR Ut oleld A A WA
714 BrRE olg] Tuye] AE A X o)A o]X X EH o g A
IS T gl AF Al Aol N 3
o ol A AlEE FARE e X R oA ol Al
AR 80% oS At EET AA T} Ble FAkg-
28-S BBkl ok ol o] & oA A& 7|3t

of wE A& Aole] A= ddd HirE skl g
HOoRO| AFAE A AHKoo gt

M
;:O
2

19. €At X2 2M bismuthE 7|22 2 of ALHQ 0| Hojjst
89 Kzes?

K& 19, LAt HIZ XIZ2AM bismuthE 7|222 3t AHA|
Q0 Anjst AL2| O[Xt Mz Xlg= LA X[20]| ALZS}
x| o

SR 27H OIS E3fotol AL
a

| &
O
[
ZHSZ Y HUSF: Grade 1C, TASSE W2, ¥
N

-

ol

L0
H T4
o MBI} o WHOR FHT0%), AR 5
U7 FAT(7.4%), AR F2A3HA] A=(0%),
514 g (0%), B HEZ(0%)
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Sk oA A= ofA|9] 2 EAY EH SR, FAAE,
A Bz AAIA|CE amoxicilling E9R A&
Aok 1y SAAELF FAIA = it dAqte 5
A5 gk dotol7] wjiEe] o]A} A& WHos i
dlofl= A AV Sl vl W E=rh oleet
T B0kl A RS} FAAEE oA A8 HHos il
St= A2 Al Azl F48 AR clarithromycind} ni-
troimidazolesr “SAlo YA A 5of ARESFILE Altof A
Sk 7% oAt A5 A ofglFo] o4FE7] wiiTo]tt.
1) &XHK|2

A e FA HE AAA9F amoxicillin© 2 5UZF
A =stal, o] & 57 FYAF Hz AA|IA|L} clarithromycin,
nitroimidazole (metronidazole ™= tinidazole)S AR&-d}=
Ao R FAEo] Qit. XA Rl ATk IfjollA XI3E
ok 7o) *oF Aol 67)e FAElAY A At F 5719
AtolA, SAAE7E X BB A Aldt& 77.8-85.9%
2 clarithromycing 3233F 44 Q] Aol-E 62.2-75.0%
off ulg] © FapA o)t LN 7o) A R HE T
=& AldeS Yl olfi= that 2ol A% 4= St
AA, clarithromycin 23 AA 2L 97 W Aot Y=7t
S =2 AdES A5%ts AR 84 dgFHER
3} inoculum effect). WepA SXFX R4 %7] amoxicillin
& WAt oA @ Aot YEE W3o] o] ¢ Fox= &
AA} ML oA A, clarithromycin, nitroimidazole® A%
AA LR IS SIS B4, de)Fdbe whd
T 2] clarithromycin®] 849 (efflux channel)S YH=9]
GRS WEA Aot HFog o] FAlA AL ejEe] 4
oA FOHES Sk 27| oA 42 amoxicillin®] Al
A2 oA 7| L, fEXd 9] WES Aoty wiol
o]x}2¢1 clarithromycin WAS g 4= k' *
2) SAXl=

Bismuth H|Z9 ARl @Roletile Ee|E SAIAEE dlari-
thromycin ¥3F A4 Q H31} EA|o] nitromidazoles o3}
= Aolth. A8 O] Aldt&o] ALY 90%e] EkAgE 7]&
O wlehEAof Z3te A tE0] o|dH o]tk THlo] T,

i o

o

H

o
O

O

s ame] GAE Adgol X4 42 %
metronidazoles}t & WAA|0] 2744 AHE TSl
Wik WA FANRI} AT 92 el

LI wste] B Xol= Ih” =, SX R} 5
AAEE Bt S Atdiols T A5 1ol A&
Apol= gl
3) YMA HE AXKIR amoxicilling EEst M

ofAJol- g oF 7ho|Eefelofl A= UXF A= oA metroni-
dazoleS ARR-3}o] Aol Aufist H-of clarithromycing
71202 3 AA QO AFEo] AR R oA 75%
S8 NI A7 ALIWA o|F o ARE AL
93)]\]—4'.156'201

2012 9o] ¥W3E % Maastricht IV/Florence 7}o]Eg}elo]
A= bismuthE 7|20 5 3t ARA| @ ol Aufot 79 A4
W oA A, amoxicillin, fluoroquinolon®] AME-S HI1 8}
oItk 23} 0|3t fluoroquinolon 7])E-9] AMA|l QL =
W 9] fluoroquinolonol] et W gol F243] 4535kl 30%
oA T, Mlat HA YA 5% (minimal inhibitory concen-
tration)7} 1 EER o]Fdl= Aol Flst Myl |
HE e AERTE oD Yol FolA ol AR
oAz o] AFgol ATAY psAo] Frp 0

o] 9ol 4 AN Hgol sl ul5REY A
Fo] #o|i rifabuting AHA| HIFR WO ® AR & 4 9l
t} ™ Rifabutin 300 mg A 27} levofloxacin AHA] ¥
o 4P N2 AN HE o] N ATENE Pan
W, A& 247 71.4%9F 57.1%% 5T Wt A= o
A FHeE X E3] rtabutine] o B4014] £A-47 gro]
v A, Ao gist WA 27} 7S 1Eshd, ofF

o) Al Azl ot HSel Bstel AG B 5 UL

H
Zolet?
T ol X gl Erelal Algto] FA] ¢k 79 ofAlof-
e g of o] =alelo Al CYP2C19 T A 1e]dte] kA
= A AL Fs}T 1A, Maastricht IV/Florence 7}o]
ZERloals A WA AA ATHE vio s oA AEE
Faskal QIek 2 Jeu cYp2c19 thEA AARE AR
U AR Aol A Hgolr] ojfal, de|aute stz e]of
et A JAAEL Baato] whet uf$ choFsio] Ao
Folg a3t} ol de|3uty wtyRelo] ritEe ujok
s 3lufch Ao|gh SHAYA] ARE- wiEl, wFe] A9 F

s
B}
12

>~

43 g 2o A AE WAdE
ks At HaqAle=e] 2o, A g HAF

B
L
7o} xpo] wiito]ch® HA) ALGE T QUi W) ute )
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Aol oot YA A FARI S E+= agar dilution'H,
micro-dilution], Epsilometer AAM] 5°] Ut} 254 =+
AAoz oy FAA WABA 719l Clinical and La-
boratory Standards Instituteo| A= agar dilutiont< A%
S glou, of Wl 33 Aol 4B SJRslA AT
5020 AHE3 S gl ) WS T A 4
of 2g3l7] o]Feh.2 FANt Gar AT
(polymerase chain reaction)2 ©]
2]9] clarithromycin WA B0 & 7HdsHA gofdl 4= =
9]

4
AApo] AEskele] A Az@gelA] Agst

b

W

=2
ESNTTE
ol

83t QIch> ]
82 FEAsBANRAAAS S BUAEE WS 4
glom A AQAGE AFY o] ol | R7|TH]
AE e B A 5 Stk olefat ARL gow
959 AR RIS o 2 4B ¥ R0 S
glom, o) SRAL Wy Xzl tht S A S
#5lojof & Aolc}
ZEAbO] 2
ol ARAN AN AL BAR Y F )&
of WA AN B8 Akt BH AHS 8 F4 L
S St A T ool A, R B/ B9 ARy
0he FEste] A1 Zeefotan ot vt Y
@ @4, AT et Ukt e sy
2o Aol wae =Yy
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Appendix 1. Formulate Research Question

Results

Results

No. Keyword Search No. Keyword Search
Recall ratio category Recall ratio category
1 Helicobacter 17,868 MeSH 42 Diagnosis 1,760,076 Subheading
2 Helicobacter 20,773 All fields 43 Diagnoses 2,737,004 All fields
3 Helicobacter 14,141  Title word 44 Diagnoses 2,224 Title word
4 Pylori 20,503 Al fields 45 OR / 26-44 4,490,406
5 Pylori 14,423  Title word 46 25 OR 45 4,495,351
6 Helicobacter pylori 17,553  MeSH 47 12 AND 46 16,570
7 Helicobacter pylori 20,159  All fields 48 Guideline 73,666  MeSH
8 Helicobacter pylori 13,682  Title word 49 Guideline 13,931 Pub type
9 Helicobacter Infections 15,937 MeSH 50 Guideline 97,971 All fields
10 Helicobacter Infections 15,944 All fields 51 Guideline 3,591  Title word
11 Helicobacter Infections 5 Title word 52 Guideline* 152,119 All fields
12 OR / 1-11 21,054 53 Guideline* 24,046  Title word
13 Disease Eradication 55 MeSH 54 Guidelines as Topic 73,666 MeSH
14 Disease Eradication 194 All fields 55 Guidelines as Topic 72,318 All fields
15 Disease Eradication 38 Title word 56 Guidelines as Topic 0 Title word
16 Eradication 12,886  All fields 57 Guideline Adherence 13,266 MeSH
17 Eradication 3,691  Title word 58 Guideline Adherence 13,361  All fields
18 Clinical Protocols 66,307 MeSH 59 Guideline Adherence 84 Title word
19 Clinical Protocols 11,350 All fields 60 Practice Guideline 11,382 Pub type
20 Clinical Protocols 51  Title word 61 Practice Guideline 12,468 All fields
21 Regimen 122,451  All fields 62 Practice Guideline 704 Title word
22 Regimen 4,489 Title word 63 Practice Guidelines as Topic 53,019 MeSH
23 Indication 29,575 All fields 64 Practice Guidelines as Topic 53,019 All fields
24 Indication 1,861 Title word 65 Practice Guidelines as Topic 0 Title word
25 OR / 1324 162,515 66 Clinical Guideline 472 All fields
26 Therapeutics 1,298,453 MeSH 67 Clinical Guideline 162 Title word
27 Therapeutics 3,121,607  All fields 68 Clinical Practice Guideline 949  All fields
28 Therapeutics 3,166  Title word 69 Clinical Practice Guideline 424 Title word
29 Therapy 2,204,249  Subheading 70 OR / 48-69 153,362
30 Therapy 2,735,562 All fields 71 Consensus 2,921 MeSH
31 Therapy 145,200 Title word 72 Consensus 52,563 All fields
32 Treatment 2,979,451  All fields 73 Consensus 6,658 Title word
33 Treatment 244,278 Title word 74 Recommendation 11,092 All fields
34 Therapeutic use 1,355,068 Subheading 75 Recommendation 799 Title word
35 Therapeutic use 714,190 All fields 76 Recommendation* 73,160 All fields
36 Therapeutic use 438 Title word 77 Recommendation* 10,339 Title word
37 Therap* 929,658 All fields 78 Workshop 400,115 All fields
38 Therap* 191,213 Title word 79 Workshop 4,377 Title word
39 Diagnosis 2,355,852  MeSH 80 OR / 71-79 502,082
40 Diagnosis 3,058,562  All fields 81 70 OR 80 607,579
41 Diagnosis 71,766  Title word 82 47 AND 81 1,013
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