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2016-2019  =ZSMSUHSLEH L2317 |WHY

2018-2022 EIMSCistuEA Wt 0

2023-3ix EEMSHSNEY gRtestda A F
2004-2008 Ot S|P | FHESIS| Sh=0|At, EEHO[A
2009-2015  Oietasp|7|Sdae - 255t HEOA
2015-31x tieti=olsiotald Haldl, 2317|121 HolH
2015-2017  Oietrsp|r|sdae-23sts 2l
2015-2018  CHstolArs| sh=0|At

2016-2016  CistAolysts| o1

2018-2019  (Ahgt=0igasly|eHaEcets] 2ol
2018-2019  Cistasty|sts| H3|F

2012-2024  ot=0IXt2ALS| ShE0|A, SFO[AL

2020-2024  M20{ Hold. SAZSI=XH 3 H
2024-2027  M2AQAtE] H3H(ZE, £H)
2025-2027  CHERMXIC|1fStE| 3|%

6



N
I
of
1o
d
I
L
ng
L
ull
]T
m
I
)%
10
re
a¢
H
H
rI'IJ
A
e

Souz2t ACIAYNE ZHY g uH

19984EE, 2005, 2011, 2016_2017HE2| R2|Lt2t M= Aot ZAZL 16M 02| A pylori SHEH YEE
2 22t 66.9%, 59.6%, 54.4%, 43.9%= QS|0IUA HOX|D UL 2005HE=0 LIEFH20-30CHOIAM Sl 2 ZATt
2011AE0= 40CHZ O|0X|1 Ui, 2005HE M=, Z7]/Z0AM LIEHE ZA= 20119, 2016_2017HEN= %
Hef, MFXEo2 &tiisle Yds HAUCL 2023-2024AT0E M= 87 CHefOlA 1XF S720] &g ¢ =3 &
25t 80| gl= 1,181HUNS H pylori FHES 31.7%E I LAM=H & O ‘Es*% o 20MQ EME 5=
OIFOILt. A pyloriOf Qlst X[EHMOI ZAHEZ AN HYFSS LCH AFH AT FHmsHy & oLt U4H
OF oO7t 2 MOIXIEHY, ALY, HMYL, 9 MUHHAZFDIZIXI(MALT) BEZSS QLSICH E3| H pylori®f 23t
MAL 30N SEO0| AIREE AIFOIMO /1Y TE & MEE MO | (antrum-predominant gastritis)2t |5
MOl 2| (corpus-predominant pangastritis) {57 ZetE ZAM™ESII= AMMO| LRCt. A pylori7t #EOLH=
SHOIXR1 VacA, CagA HHEZ2 A pylori, $IERF J2|0 HStQ0| U0 1R St QAR QIMEN 231 H0|
REAY, AL, 2L, o MALT EEZ SO Z2-H 2AX=ZE UHFE0 2 AFIt O|F0{A ALt SRX|TH =39
HAQQI0| O|F =YXt CHEH CHE0I U0 IHR Q% Fes ot ZUHO=Z Oy Ao YMO= TIHE0| &
XD QCt H pylori ZEL L2 EQ| ZAt(extraintestinal manifestations)dt FZE0] QUCHT HIE0] =
H pylori7t 28t &Q| ZA0|B2 US| H pylori MZOZ 0[2{3t X0§7} SHME|0{0F 5H= ZHOZ J|CHE|X|D A,
pylori ®z0| CHAFEE = (metabolic syndroms)0|Lt ECHE30| OjXl= Y2 =20 HOt ULt O|2{gh =2t 0

Pl

9 300 siLts 7 AIIXISO @M Aol Kol JIE & ULk O1F 50| A pyior MFAES LS EXIZ
5 0149 29 12 11 $ HDL 517} 3.06 mg/dL S7HSHEM, 01 O BINZ BXZOM 14 % 578 mg/dL
UAB AT 2 ROIZ HUCL BB, YNOIAE HDL BHAHE 43| 70t BEEX QUACH, M@ 19 3 MDY

X|%=(body mass index, BM)= S7tote YA2 HYULCE H pylori MaX|=0 M2 H5&MA(glycosylated he-
moglobin Alc) 27t 71 F8I5HA LIEHE ZTH0] 65M 02t ¥ ZM0[U=E, Ol= HEECH= EH0| H pylori
22 HXo YL ASEZ0 FU6H| W0 A pylori MEX|=2| 0|0 2 AS= metEICt,
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ZEY: fauE BYIANE TEH WHS

Sciuh dc|a%E M S

Helicobacter pylori (H. pylori)y= ¥, Astd HY, QAo =L {010z UFZILH EF| LE|Lizt= Qoo gt
Et NUEO| R =2 I7I2M, H pylori 4G 22[0t M Xz MH2 STEHUH SHHME 52

FeCh X a4 3 SOt §H Ast X220 MEH A pylori RQHES HAL ZA8HM 1998E 66.9% 2L, 2005
59.6%, 2011 54.4%, 2016-2017H0E 43.9%77HX| WO{Z ZOZ HIUECL! O ME 87 JHM, oM &=

o, Mz Xz 571 8 S 2000 2gt Ao= SHMECt J2{Lt 0|2{gh A0 T S+ot o= 419 HHt 7t

i | =
b o|OIE

AN 0*
rob

pim

§> — O —_
T017v 6ol A pylori®|l ZBEN ACH, E5] 1BE, HY, 25 - Us 0| 2 ASUHA ZFE0| U™
2 A BAEY QO XGH X0|= F3Holo] 2 X9F, HE S MF SHM= dE8E0| 0Ts| 60% 0l¢L=

LIEFL} =274 XpROM Q] ZYot 227 QI

oHH, e XAHQ A FMLtE EHE i%* Il LHEel E7t= Mt X|=9| JIHE ZPot= Q9 =XO|Ct. o=
= Zalst OA[OF O Z7i0N YA 1% A2 A2E X|2= proton pump inhibitor (PPI), clari-
thromycin, amoxicilling Zg&tst QHOIC}, 12iLt clarithromycin LHAO0| HEH S7IotHN BE AA|
QHO| HH#E82 XI&XNOZ XNotk? ULCH 4 1|§ 2003-20054 SH=20|A clarithromycin 1A} HAEES 21.2%0|
ENEOLE 2017-2018H0I= 45.9%2 S25| S7161QULCH? 22 7|2t levofloxacin AT 4.5%0N 62.2%2 A
A3510] 2%t X2 L N QY MEio] =2 JH| H|SHSIUL}, Metronidazole LA SIA| X|IEXMOZ =2 £F8 HY
OM, 2xt LY ESt Bt FME HJCH HHH amoxicillin@t tetracycline?] WM 0Fx X2 Zioz HIELC
Rifabutin W42 =0 S0t Y5 HA[Y SR FHAH CHete= 124 E L)

ol2{st BMIE M=H RIHUM HOt HAXMOZ ZAGH| gt Ch7|2 AT Aot SLHOIA LHEEQACE 0] Ao
M2H ZUOAM LHEEL clarithromeyin 17.8%, metronidazole 29.5%, amoxicillin 9.5%, levofloxacin
37.0%, ciprofloxacin 37.0%2 HIEYD XMF| 22|32 oF 25%7t CHHLIAMS LIERHCT? E5] Z7| - M2t X<
2 WEE0| =1, M= - M2 HwH I XFH x0|§ UM &= M Xz AME MFot=H XFH Q0ls

— TIr
kel
HA
|j>

= M%5
TS SHE MEO| RS AALSIC ZZ0] YWEE M MA WY ZAOME EE2Q I7H0IA clarithromycin
LiA0] 15%2 ZA5IU D, Y& X[AUAE 30% OMOZ HUE|ALCL* Fluoroquinolone AIE SHMM|O CHEH LA
T WEA B7t5t 0], M MAXNCE BFE MHMQHO AIES2 =O0X|1 QUCt Ol2{st M2toA x29 RE %
0= 710|=2fI0M = #FE HMQ¥SE O 014 dXOo=Z ArZoliMe O EChd st QAT

JgLt $Mol Tlg SHUME T3] clarithromycin 7|8 AXMQHO| U2 AIE|T UOH, Ol anti-
microbial stewardship ZHO|A MzIst 2RIE Op7|BCt> SH4X LIA0| S7tots SM0N HEX XB9 MY
O Qg Xz AMIf7t HEET STQS MK ALZZ0| IiE = & U= JHIEH, IFHCZ Y &ME Tt
Lotetth= X0 °'Er 5t vonoprazan 7|8t Q#0[Lt concomitant XIE FA| B2 EX0IA SLRE clari-
thromycin =58 QU0 SMA| QHE U LYl S7t0) 7|08 + ULk 0j BHIES sHZ5H7| Yshis AEH
QEHOIM B0{Lt 5':*%% AE2 HMetoliof stth= SA2|7F =0FK| QUL PCR 7[¥EQ| clarithromycin Lid ZITHE

ﬂJ
obr
2

SOI5t0) Z|XO| SHUF XS MEE 4 I WIS MBECL T2t BN §20 ALEH AAIME YR R
S ASOINEE LA ZADE BREID 0l AR Uy MRS Mol 0|2 Qs 0fx| AN 2o oxY 4



@ oM ATR-BIQUE Y| M1 22|H2E OFtH0]|

B0l Si= oIAA X|2F0| EXHetCt

ANNOZ =2 H pylori ZBEO| Hadcle S FMUZ =7otd, SN LHEe S7tets alzeh =X
ZHal UCL Ol= M X222 SUE Molig & OfL[2h, 71X [ o T2ke| QUi HFAQI oAFes 0/F
= QUCH Y LU0 =2 o= dgsS 13g O, M X222 0™ a2 Hadt e AF XS Ho 3
FHAN UC 2N IR Z20ICt A== W LAl MAQ Zat, e FTHHAS] He S, HIATRE 4K
I 22 WY s B Ye QU9 MIX T, M ME &l =9 N FE0| TMO|C), 0]2gh o
ZtMOl 20| HAEX] =CH, WY B7l= Mz K22 JUE ASA7|L, Y oY Tefol iy £5 S5 +
ULt
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@ oM ATR-BIQUE Y| M1 22|H2E OFtH0]|

Lol Ho| Oi0|32HI0IS 2 &34

Qxel = Zet My &F, HAZ(mucin), AE 28 S22 2all MZ0| MASH| o2 S#E0= 2SI o
AR ALt 280 E =+otd DARE HIY 7]Eh S0A I**Oﬂ Megtds A M2S0| £XotH, S5| #41 §
L)

AZ0M Qelicte LAIX MTZE(colonizer) @2 Streptococcus, Neisseria, Lactobacillus S0| @ Xatof 2=t
O H0E[0] ALt $FH 1984 Helicobacter pylori7t YI0IM Mg 22[E 0|F, ¢ O|MEZ0 thst Olsh=
SIME[QIC), EoF 2|2 Z4EHT QU= XM G7IME BA Ao MEH A pyloriOf ZGEX| 22 21Ze 71219
¢ DMEES I CHYSHH 7HQ! 7+ HO|7H 30, He oM =2 E(phylum)2 Firmicutes, Bacteroidetes,
Actinobacteria, Fusobacteria, ProteobacteriaO|H, <AM3t &(genus)2E= Prevotella, Streptococcus,
Veillonella, Rothia, Haemophilus S0| BT ULt H. pylori 7.:,*0"0| gle Y foM ¢ OYES0 =
0jXl= 2AZE+= host genetics, 215, 40|, ¢, LGANHHIAM AL 22 MAMKE, UM 52 AN =& 30|
HE2ED Ao, L3t I H|TO| OjX|= FL0| 22 E0E Ht QUCh Eot FEMO| 2f AR, #U pH, ¥ §5 8k

—_

o .
St H pylori ZF 0|20= 0] Z0| ¢ UM AMIBO0| =0 X ¢ 014= CAgo| B4ttt Lot A pylori
£ 92 g5 ¥ QAFdigd(urease)E Soll e Sat X I FF BRE LOTILY. I A pylori A2
u] o

e 25 Y(chronic active gastritis)22 Qld AZHH(atrophic gastritis)2t A TSHY (intestinal
metaplasia) 22 O|0IX|H, ¢| A=7t &&3t I A H pylori 2 Md&E2| EEH(colonization)0| 7tssHZIC 1
2|10 A|ZHO| X0l @2t H pyloriQl HIE2 HXt ZAot urease MAMx, EMHE & Mz (nitrosating bac-
teria), 18|10 74 Qe MR Streptococcus, Lactobacillus, Parvimonas 59| H|E0| S7}5tCt,

22 HAME H pylori 29| MAS0] Y LA 2HE = AS0| MA|IZLT Ut Hig 2t M2 ¢ W
OFEMA(nitrite) SEE B7HNAH YUY &FS 2HY & UM, Lactobacillus R Lactococcus o 22 At ¥
o2 YUY SXOM CHEFECH O SFotA HEEC Hi2 ZY 430 g M4s Sllols oUX[ECz &
28 4 QLI UM ULt ESH Streptococcus, Peptostreptococcus, Parvimonas S +2Z {3 Mz0| ¢
BHXO| H| £/ M2 (noncancerous gastric mucosa)lA &2 BIEZ HEEJUCH, Ol ¢ MEo| AT} 024§t
Mztel dztg E0[otA Stttz S AAFSITE,

SHH A pylori M7 Xlze= ¢ W 0ME COYES RFEXHCZ 3|5A17{, HIZBXR RASH OI8E 142 3=
£ QL J8L U8 AJLNME Pseudomonas, Massilia, Cryocola?t B7tot, MNeisseria, Haemophilus,
Actinobacillus, Acinetobacter?t Z4adtks S X|&£HQ O|WE Sd¢0| 2150, M S0 2Te Hy JE=

=)
=1otkl= Y= AC=E EHOQICE 0l2g Mz = ¢ 0= Hath Y /gl 0jxl= F718 &2 02 HEoiA|
2on, FIMXQI ALIt HQs|CY,

OIX|2e =2, 2 HF0A = ¢ Mo At O/4=(mucosa-associated microbiota, MAM)O| LHA|AN HX| =
¢ AME2| OJAIM X (metachronous recurrence)2 OIEE 4 UAS A2E HAGI¥ =0, Y &Xt= MAM #
Mo m2t ME CHE ‘gastrotype’ C2 2RE =+ UCH, 0l OA[Y Y UM 232l Rj0[et 20| JUULE. 0]2

ot Zit= ?f O14=E0] 229 &Y & MHES GSots YHMXIROIN X2 BHOZ EEE + USS ALY

iial 0|-

0|
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MEDL YEHTHC| OO|TZHO|Z 0 &2l F=EH

IESH probiotics §2 St ¥ DIMESS O 2gst Yoz HH L 9 g A4, SUH(53] 22ZLE N
N2 2o ¥ 0¥=E ST(gut dysbiosis)2 £ = U2 AO02t= AFAEL MAIZT UL

ZEXMOE 2|2 AFERE H pylori0l22 MzS0| st 10| 7|04 A0[2t= FHS0| XSH2Z AL
1 QUOMH, 0|21%t AX|OM EF UM =2 probioticsE 0|&8t 2| OIO[Z=HI0|ZS ZHE Sall g X|=Lt
Y o S2 7|0 + U1, SHHOEE= ¢ O0|32HIO0|E EAg S8t Y $|§.E = 80| 7tsollE = AS

=
2l2t MZHEICEH oS A0 st FAI7F 2SI
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2O WTE UAO| WAIZ 2

Ac|AYE AHY WHAIB

1. H pylori 01&Y WAIE A

HEEICE O] A4S RACELY ofH,

H. pylori DIZES 1M 0= #AHOZ Hidol= DM 52 HS0I =
2 HH%EH'_ *._13 FHE M=
ing ve

il
A SIFBOIN 2Ol AZOICE HF0| Gl KM MUUME RO M3 2}

—

OM BRSO BY 2YO| YEYIS BT O[3 DI

2= = OO0OL- [

in)0| &1,

HefeiEe] SO OIOFEICh LA At Al LEAEI0] 0 BY0) SHE= SV RACOID, TEY 29
o QIRISOIM RACTH ZEHEICIH A pylor IZY R3S AIARSITL RACE Z2IME DIME £2 HE2 AAEX|
o

ot 2F Al 27t "EHS| "EES =g & QUL

QMM 8Z(fundic gland polyp)2 LHMOZ H pylori DIZY E= H pylori M7 & HEEH, M 22
o ZXN= H. pylori 88& AASILE, E5|, FJSX}E.E HMiXl(proton pump inhibitor, PP1)2| 7| 20 2laf &
MM 2x9| wo| 7t 4 UCh of0tEl (hematin), M4 WH¥(red streak), 8718 O|2H(raised erosion)2 A,
pylori DIZGEXA EO HO| ZEEXN H pylori ZERUME B £ JAOOZ 0[2{8 AHOCR = H pylori

nzgs 8 X += 8lth

2. H. pylori 138 WAlE & A

=]
=
(o]

-

H pylori Z8 Al 855 siet JEUAUM= EUES EXol=s M S - 20| Qo) Fh TH|7
HE DA ==, 0|% ojgkg Lol E
M At&ol= Z40F H|ZSE |0|0|Ct, EESt
EE|X| %A &=, 0| RACS| A4o[2td St

H, pylori ZEO| H7[Zt XIEEH NRMO ZAZ QI5t =4 WP LMo, LHAIZ ZAL Al ChEe HEQ
o FEQ fF, g BA 39 Y5 240 2 H=0| TIASH0 what LIEHLIH, LHAIZ ZAL
Al B[HMZEO| HE 7|7} HEEH FHY

H. pylori 280t ZHE J|E WAE 202 Mot SZH(mucosal edema), HHE FE29| Zli(enlarged
fold)2t Ard(tortuous fold), YIMM HHO| HA UX(spotty redness), HHEF MMl SMZE(xanthoma), H& 2
9| ZEM ®sH(nodularity), MeIMI|-MEMEM 2F(foveolar-hyperplastic polyp)0| ULt HHA HiX(patchy
redness)?} SH=3 O|2H(depressive erosion)2 H. pylori 2 MEfQ} 2t Q0| LIEILtE AAQE, HAHZ0|E

o (n

A SIHZ= OF2
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Statement 1: H. pylori gastritis is an infectious disease irrespective of symptoms
and complications.

Level of evidence: 1B Grade of recommendation: A

H. pylori is a human pathogen that is transmitted from
human to human, and causes chronic active gastritis in all colo-
nised subjects. This can lead to peptic ulcer disease, atrophic
gastritis, gastric adenocarcinoma, and MALT (mucosa-associated
lymphoid tissue) lymphoma. H. pylori eradication cures gastritis
and can alter the progression to long-term complications, or
recurrence of disease. For these reasons, H. pylori is considered
an infectious disease irrespective of an individual’s symptoms
and stage of disease.”

Mastricht consensus report Malfertheiner P, et al. Gut 2017;66:6-30.

Table 1 Statements, Level of evidence, Strenght of recommendation

Grading Agreement

WG1: Indications/Associations
Statement 1 Al 100.00% H. pylori infection always causes gastrtis, imespective of symptoms or complications.

Statement 2 Al 94.00% H. pylori is a gastric pathogen. H. pylori gastriti is an infectious disease.

Malfertheiner P, et al. Gut 2022;0:1-39. doi:10.1136/gutjnl-2022-327745

W (]' World Journal of
Gastroenterology

Submit a Manuseript: https://www.f6publishing com World | Gastroei terol 2022 February 21; 28(7): 766-774
DO 10,3748/ wig.v28.i7.766 ISSN 1007-9327 (print) ISSN 2219-2840 (online)
LETTER T0 THE EDITOR.

Gastrointestinal microbiome and Helicobacter pylori: Eradicate,
leave it as it is, or take a personalized benefit-risk approach?

Core Tip: Helicobacter pylori (H. pylori) is generally regarded as a human pathogen, but it can act as a
commensal symbiont. H. pylori colonization may have beneficial effects on the host by regulating
gastrointestinal microbiota and protecting against some allergic and autoimmune disorders and inflam-
matory bowel disease. H. pylori eradication can cause various adverse effects and alter the
gastrointestinal microbiota, leading to dysbiosis. Therefore, eradication cannot be an unconditional
recommendation in every case of . pylori infection, and the therapeutic decision should be based on a
personalized assessment of the benefit vs risk.
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Test to Treat
H. pylori

7

Indication of eradication

Table 3. Indication of the Treatment of Helicobacter pylori

Existing indication Added indication Admissive indication
Peptic ulcer disease After endoscopic resection of gastric adenoma  Atrophic gastritis/Intestinal metaplasia
Marginal zone B-cell lymphoma Iron deficiency anemia

After endoscopic resection of early gastric cancer

Family history of gastric cancer

Functional dyspepsia

Long-term low-dose aspirin user with a history of
peptic ulcer

Idiopathic thrombocytopenic purpura

The Korean Journal of Helicobacter and Upper Gastrointestinal Research, 2020;20(4):261-287

Perforated ulcer patients: meta-analysis

Eradication Control Risk Ratio Risk Ratio
_Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, % Cl
ElNakesb 2009 238 21 480% 0.20[0.05,088] —
Ng 2000 2 42 1B 4 520% 013003051 — W
Total (95% CI) 75 69 100.0% 0.16 [0.06, 0.44] -
Total events 4 4

f f 4 |

Heterogeneity: Tau? = 0.00; Chi2 = 0.23, df = 1 (P = 0.63); = 0%

t + t t {
Test for overall effect: Z = 3.56 (P = 0.0004) om0 ! 10100

Favours eradication Favours control
Fig. 3 — Forest plot for comparison of H pylori eradication versus control—Outcome: ulcer recurrence at 1y postoperatively.

Weights are from random-effects analysis. Risk ratios and 95% Cls were computed by the Mantel-H 1 method. (Color
version of figure is available online.)

JOURNAL OF SURGICAL RESEARCH 182 (2013) 219—226
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Analysis 1.1. Comparison 1 Eradication vs non-eradication therapy (without
long-term maintenance antisecretory therapy), Outcome 1 Recurrent bleeding.

Study or subgroup Eradication tx. No eradi- Peto Odds Ratio Weight Peto Odds Ratio
cation tx.
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Arkkila 2003 2/176 347 —— : 7.69% 0.09[0.01,0.81]
Bataga 1997 0/27 320 4——+— 6.6% 0.09[0.01,0.89]
Graham 1993 0/17 414 ——————— 8.39% 0.09[0.01,0.68]
Jaspersen 1995a 0/29 6/22 fr—— ‘ 12.47% 0.08[0.01,0.42]
Lai 2000 6/60 12/60 —— 36.3% 0.46[0.17,1.25]
Rokkas 1995 0/16 5/15 — ‘ 10.18% 0.09[0.01,0.61]
Vcev 1996 3/50 7/25 —_— 18.37% 0.15[0.04,0.62]

[
Total (95% Cl) 375 203 - | 100% 0.17(0.1,0.32]
Total events: 11 (Eradication tx.), 40 (No eradication tx.) |
Heterogeneity: Tau?=0; Chi’=6.14, df=6(P=0.41); I’=2.34% |
Test for overall effect: Z=5.68(P<0.0001) l

Favours eradication  0.01 oL 1 10 100 Favours antisecretor

Cochrane Database of Systematic Reviews 2004, Issue 2. Art. No.: CD004062.

Analysis 1.2. Comparison 1 Eradication vs non-eradication therapy (without long-term
maintenance antisecretory therapy), Outcome 2 Recurrent bleeding excluding NSAID users.

Study or subgroup Eradication tx. No eradi- Peto Odds Ratio Weight Peto Odds Ratio
cation tx.
n/N n/N Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Arkkila 2003 2/176 347 —— 7.82% 0.09[0.01,0.81]
Bataga 1997 0/27 3/20 ‘—‘_ 6.72% 0.09[0.01,0.89]
Graham 1993 o7 gy ——— 8.54% 0.09(0.01,0.68]
Jaspersen 1995a 0/29 62 —— 12.69% 0.08[0.01,0.42]
Favours eradication  0.01 01 1 10 100 Favours antisecretor

Cochrane Database of Systematic Reviews 2004, Issue 2. Art. No.: CD004062.

Author (year) N
Feldman (2001) 46

Giral (2004) 40
Yeomans (2008) 952
Taha (2009) 404

Scheiman (2011) 745
Sugano (2011) 440
Iwakiri (2014) 452
Pilotto (2004) 245
Yeomans (2005) 184
Shiotani (2009) 305

Kawai (2010) 101
Tamura (2011) 150
lijima (2012) 93

Fukuzawa (2012) 91
Negovan (2016) 159
Uemura (2014) 1454
Fukuda (2012) 103
Pooled Effect 5964

522

Measure (Cl) Weight %

569 (0.27; 119.21)  0.26% . 119.21

104 (0.62; 175.23) 0.22% - 17523

1.58 (0.76; 3.30) 6.02%

116 (0.61;221)  9.81% .

0.85 (0.42; 1.74)  9.86% -

1.87 (1.04; 3.38) 10.00% = o

188(0.95371)  7.22% 8 Low dose aspirin

3.08 (1.68; 5.64) 7.12% - users

5.17 (1.88; 14.22)  1.94% -

1.16 (0.58; 2.30)  8.90% -

0.60 (0.20; 1.76) 5.00% -

1.22 (0.24; 6.23) 1.52% -

112 (0.34; 3.74) 2.96% —

1.23 (0.43; 3.55) 3.59% e Figure 2 Forest plot reporting odds ratios (OR)

1.77 (0.90; 3.48) 7.27% 5 with 85% confidence intervals (Cl) for low-dose as-

1.89 (1.23; 2.91) 18.04% M pirin-induced peptic ulcer disease in Helicobacter

3.36 (0.15; 75.10)  0.28% ~ 75.10 pylori-positive compared with H. pylori-negative in-

168 (1.40;2.02)  100% o dividuals (fixed-effect model). OR with 95%Cl is
represented by the diamond. The size of each

0125 025 05 1 2 4 8 16

32 square is proportional to the individual contribution
(weight) of each study to the pooled effect.

Journal of Gastroenterology and Hepatology 34 (2019) 517-525
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Study (prospective)
Schmelz et a# ", 2019 99 66 66.67% (56.48-75.82) 1.8%
Sugizaki et ##7, 2018 8 84 — 96/ (31859972) 19%
ng et sl 2016 735 — 7447% (59.658606) 1.7%
Grgoy et 2l 2015 0 1 ———  8500% (6211-9679) 16%
Lima et 3#, 2014 7 5 TL43% (29049633  L0%
Wndisch ef a/™, 2012 120 2000% (7172:8675)  L8%
Sumida et &7, 2008 57 8246% (70.09-9125)  18%
Teral et af*, 2008 70 8000% (6873-8851) 18%
Kim et 2", 2007 99 8485% (76299126 19%
Hong et o/, 2006 £ 9444% (87.5198.17) L9%
Akamatsu et al", 2006 ES 7632% (5976-88.56)  17%
Windisch et o/, 2005 120 80.00% (71728675) L8%
Mantalban et o, 2005 24 SL67% (7300-98.97)  17%
n et af", 2005 30 000% (61.43-92.29)  1.6%
Taji et /", 2005 12 58.33% (27.67-84.83) 1.2%
Takenaka et ai*", 2004 31 87%  (66,27-94.55) 17%
Fischbach ¢ 3", 2004 80 74)  18%
Sheu et a/*, 2003 15 13%
Calett et af "] 2002 a5 .56%  (40.00-70.36)  16%
17 1176% (1463644)  L6%
ni et a, 2002 >3 7419% (6150-84.47) 18%
onasmars/“‘ zmz 13 84.62% (5455-98.08) 1.4%
Kim et 2t E 0. 17%
Hatsushima, eral“ 2002 14 7L43% (81.80-9161) 13%
Kanda ef af™, 2001 1z T5.00% (4281-9451) 13%
Nakamura et 3/, 200 4 7073% (5446-83.87) 17%
Ronermretaneta™, 2000 4 19 _— 55.88% (3785 -7281)  18%
Thiede et a/ zmn o7 7 —_—— 79.38% -86.93)  1.8%
de Jong et a* " 23 13 56.52% (34 45- 75 31) 1 4%
ek e 31, 2000 42 —  s545%
Papa et /", 2000 7 7 ——— 100.00%  (59. u4 m 00) 1. a%
‘Yamashita et a/“", 2000 21 L 66.67% (43.03-85.41) 14%
Ohashi et /", 2000 1 3 81.82% (48229772) 13%
Nakamura e 2/, 2000 - —_— 5200% (31.31-7220) 15%
Savio ef 2/, 2000 % 7L —  S342% (8531-9783) 19%
- Trat - B s 3
Steinbach et 2/, 1988 _ ! 2
Notre Lcmfaanf'"‘ 1598 1717 100.00%  (80.49-100.00) 1.8% MALT Iymphoma
Thiede et a/’”, 1997 79 68 prre 86.08% (76.45-92.84) 1.8% 1
Sockmann et o/, 1997 2 = e (aae N meta-analysis
INeubauer et 2", 1997 50 40 -t 80.00% (66, k 7%
Pinotti ef af™", 1997 “ 30 o 68.18% (5242-8139) 17%
Savio efal™, 1996 21 ———  9167% (6L.529979) 16%
Bayerdarfler et al"”, 1995 33 — 6970% (5129-84.41) 16%
Roggero et af ), 1995 E H 2000% (6.83-4070) L%
Wotherspoonef o, 1933 6 5 83.33% (358699.58) 11%
Random - 75.08% (69.80-80.36) 74.3%
Hetarogenelty © = 5306 (50%; 83%) (4 < .01)
Random effects madel - 75.18% (70.45-79.91) 100.0%
Heterogeneity /' = 92% (90%; 939%) @O0l e @ o
Test for subgraup diferences 7 = 0.01 .
World | Gastroenterol 2023 April 14; 29(14): 2202-2221
H Pylori Eradication Placebo Odds Ratio Odds Ratio
Study or Subgrou, Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 Patients with GC at baseline
2018 Choi Ji Min et al 18 437 36 440 22.9% 0.480.27, 0.86] ——
2018 Choi et al 14 194 27 202 16.9% 0.50 [0.26, 0.99] ===
2014 Choi J et al 10 439 17 441 124% 0.58 [0.26, 1.28] o
2008 Fukase et al 255 24 250 12.5% 0.34 [0.16, 0.76] — -
Subtotal (95% CI) 1325 1333 64.7% 0.47 [0.33, 0.67] < secondarypreventian
Total events 51
Heterogeneity: Tau? = 0.00; Chi* = 0.92, df =3 (P = 0.82); F = 0%
Test for overall effect: Z = 4.23 (P < 0.0001)
1.1.2 Patients without GC at baseline
2012 Wong BC Yu 3 233 1 234 1.5% 3.04 [0.31, 29.43] === =
2008 Zhou et al 2 276 7 216 31% 0.28[0.06, 1.36] - »
2006 You WC et al 19 1130 27 1128 221% 0.70[0.39, 1.26] ol
2004 Wong BC-Yu 7 817 11 813  86% 0.63 [0.24, 1.63] =
Subtotal (95% CI) 2456 2451  35.3% 0.67 [0.42, 1.07] R
Tolalavants 3 46 Primary prevention
Heterogeneity: Tau? = 0.00; Chiz = 2.90, df = 3 (P = 0.41); I2= 0% %P
Test for overall effect: Z = 1.68 (P = 0.09)
Total (95% CI) 3781 3784 100.0% 0.53 [0.40, 0.71] <
Total events 82

Heterogeneity: Tau? = 0.00; Chiz=5.17, df =7 (P = 0.64); I = 0%
Test for overall effect: Z = 4.40 (P < 0.0001)
Test for subaroup differences: Chi? = 1.34, df = 1 (P = 0.25), I = 25.5%

0.01

0.1 100
H Pylori Eradication Placebo

Fig. 2. (a) Incidence of metachronous gastric cancer in patients with early-stage gastric cancer after undergoing EMR. (b) Incidence of gastric cancer in
high-risk patients without gastric cancer at baseline. EMR, endoscopic mucosal resection.

Eur J Gastroenterol Hepatol 32: 686-694 © 2020 Wolters Kluwer Health

Fig. 2

Study name

Carneiro et al. [15]
Brenner et al. [17]
El-Omar et al. [18]

Jablonska and Chlumska [19]

Chang et al. [20]
Sheu et al. [21]
Romiti et al. [22]
Leung et al. [23]
Motta et al. [24]
Shin et al. [25]

Pooled data

Random effects model

Statistics for each study

Odds Lower Upper
ratio limit limit

5.202 1.185 22.832
2.901 1.453 5.790
0.851 0.434 1.669
1.105 0610 2.004
2.028 1.4863 2811
4.000 2.396 6.677
1.108 0456 2.697
1.772 1.280 2.455
1.711 0.886 3.381
3.375 1.205 9.455
1.925 1419 2611

Odds ratio and 95% CI

Zvalue Pvalue
2185 0.029 — e
3.020 0.003 —
-0.469 0.639
0.330 0.741
4.246 0.000 ]
5303 0.000 E o
0.227 0821
3.445 0.001 [ |
1548 0.122
2.314 0.021 ——
4.211 0.000 <
0.01 0.1 1 10 100

Favours controls

Favours relatives

The forest plot (random-effects model), concerning H. pylori prevalence in first-degree relatives of gastric cancer patients and controls.

Family history and gastric cancer

Eur J Gastroenterol Hepatol 22:1128-1133

2010 Wolters Kluwer Health
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Years of Follow-up

No. at Risk

Persistent 979 979 937 899 858 819 743 695 588 482 313 214 105 35 0 O

infection
Eradicated
infection

608 608 583 565 547 531 494 465 395 340221 153 76 27 2 O

Figure 3. Cumulative Incidence of Gastric Cancer According to H. pylori

Figure 2. Cumulative Incidence of Gastric Cancer.

Shown are the Kaplan-Meier curves for the primary outcome of development
of gastric cancer. During a median follow-up of 9.2 years, gastric cancer
developed in 10 of 832 participants (1.2%) in the treatment group and in
23 of 844 (2.7%) in the placebo group. The inset shows the same data on
an enlarged y axis.

Status.
Shown are the Kaplan—Meier curves for gastric cancer according to H. pylori

eradication status after receipt of H. pylori treatment or placebo (a second-
ary outcome). A total of 1587 participants were included in the analysis af-
ter the exclusion of 89 participants who did not have data from a follow-up
H. pyleri test. Gastric cancer developed in 5 of 608 particip (0.8%) in
whom infection was eradicated and in 28 of 979 participants (2.9%) with
persistent infection. The inset shows the same data on an enlarged y axis.

(A) The secular trends of age-standardized incidence of gastric cancer and prevalence of H. pylori infection
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(B) The secular trends of age-standardized mortality of gastric cancer and prevalence of H. pylori infection
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« 2018
& b Eradication Noneradication 0Odds ratio Odds ratio
Study or subgroup Logloddsratio) ~ SE  Total Total Weight [V, fixed, 95% CI IV, fixed, 95% CI
Suzuki et al. (2005) 3.0758 15386 13 12 47%  21.67 (1.06, 442.04) ———
Tsutsumi et al. (2005) 0.1823 1.0165 9 8 10.7% 1.20 (0.16, 8.80)
Lietal. (2009) 0.0134 0.6449 51 42 26.7% 1.01 (0.29, 3.59) — b
Treepongkaruna et al. (2009) 0.2877 1.5138 7. 9 4.8% 1.33(0.07, 25.91)
Tang et al. (2013) 0.822 0.5337 34 34 38.9% 2.28 (0.80, 6.48) S T
Brito et al. (2015) 1.1192 0.8864 11 11 14.1% 3.06 (0.54, 17.40) o s e——
Total (95% CI) 125 116 100.0% 1.93 (1.01, 3.71) e
Heterogeneity: chi 11,df =5 (P=053); I’ = 0%
Test for overall effect: Z = 1.98 (P = 0.05) 0.01 0.1 1 10 100
Favors (noneradication) Favors (eradication)
()
. Eradication Noneradication Odds ratio ‘Odds ratio
Study or subgroup Log(oddsratio)) ~ SE  Total Total Weight [V, fixed, 95% CI 1V, fixed, 95% CI
Tietal. (2009) 0134 06449 51 12 315%  1.01(0.29,3.59) —
Treepongkaruna et al. (2009) 0.2877 1.5138 7 9 5.7% 1.33 (0.07, 25.91)
Tang et al. (2013) 0.822 0.5337 34 34 46.0% 2.28(0.80, 6.48) T
Brito et al. (2015) 1.1192 0.8864 11 11 16.7% 3.06 (0.54, 17.40) -1
Total (95% CI) 103 9  100.0%  1.80(0.88,3.65) i
Heterogeneity: chi* = 1.38, df = 3 (P=0.71); I' = 0%
Test for overall effect: Z = 1.62 (P =0.11) 0.01 0.1 1 10 100
Favors (noneradication) ~ Favors (eradication)
(b)

ITP meta-analysis
A: adult, b: children

Gastroent:

erol Res Pract 2018

56

J Gastroenterol (2022) 57:47-61

Table 3 Representative
systematic reviews and

meta-

analyses of treatments for FD

Drug

Number of studies (N)

Number of participants (N) NNT (N)

H. pylori eradication® [7]

Proton Pump Inhibitors [69]

Psychotropic drugs [77]

Prokinetics [71]

Acupuncture [83]

18
18
13
29
T

3970
6172
1241
10,044
542

13
11
6

7
N/A

“Patients who remain symptom-free after eradication are now considered as H. pylori-associated dyspepsia
NNT number needed to treat

Diagnostic tests for
Helicobacter pylori
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Table 1. Overview of Diagnostic Methods

Characteristics

Limitations

Nor-invasive
UBT Sensitivity: >95%
Specificity: >95%

SAT Sensitivity: >95%
Specificity: >95%

Serology  Sensitivity: 295%

Specificity:
60-90%
Invasive
RUT Sensitivity: 90%

Specificity: >95%

Histology ~ Sensitivity:
60-90%
Specificity: >95%
Culture  Sensitivity:
50-90%
Specificity: 100%

Molecular ~ Sensitivity: >95%
method  Specificity: >95%

i) High sensitivity and specificity
ii) Cheap, simple, safe, widely available ii) Special equipment required
iii) Useful to confirm H. pylori eradication iii) False negative results in the case of PPl and
iv) No sampling errors antibiotics
i) High sensitivity and specificity i) No data about antibiotic resistance
ii) Cheap, simple, safe ii) Patient reluctance
iii) Practically useful for children iii) False negative results in the case of PP| and
iv) No need to skilled staffs antibiotics

iv) Variation in sensitivity and specificity over the

different clinical circumstances

i) Cheap, simple, safe i) No data about antibiotic resistance:
ii) Not affected by gastroduodenal bleeding ii) Failure in distinguish between active and past
iii) Nofalse negative result in the case of PPland antibiotics  infection
iv) Identifies virulence factors iii) Not useful to confirm H. pylori eradication

i) No data about antibiotic resistance

i) High sensitivity and specificity i) No data about antibiotic resistance

ii) Cheap, simple, rapid ii) Sampling errors.

iii) Practically useful in a clinical setting iii) False negative results in the case of PPI, antibiotics

and gastroduodenal bleeding

i) Gold standard for direct H. pylori detection i) No data about antibiotic resistance

ii) Secondary diagnostic information ii) Sampling errors

iii) Cheap, simple iii) High inter-bserver variability

iv) Time-consuming

i) Limited availability, technically challenging

ii) Time-consuming, expensive method

iii) False negative results in the case of PPI, antibiotics
and gastroduodenal bleeding

i) Antibiotics sensitivity profiling i) Expensive

ii) High sensitivity and specificity ii) Limited availability

iii) Useful to detect the mutations and virulence factors iii) Risk of contamination

iv) Quick and accurate result

i) Antibiotics sensitivity profiling
ii) The most specific method

UBT, urea breath test; H. pylori, Helicobacter pylori; PPI, proton pump inhibitor; SAT, stool antigen test; RUT, rapid urease test.

|Korean ) Gastroenterol 2018;72:229-236)

Which patients?

Fig. 2. Endoscopic images of patients Py

nodularity. (H) Xanthoma. (1) Foveolar hyperplastic polyp.

lori i G g (A) Atrophy. (B) Intestinal metaplasia.
(C) Diffuse mucosal erythema. (D) Spoity mucosal erythema. (E) Mucosal edema. (F) Enlarged mucosal folds and sticky mucus. (G) Mucosal

Korean ] Helicobacter Up G: Res 93
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Fig. 1. Endoscopic images of individuals
without Helicobacter pylori infection
showing the following features: (A)
Regular arrangement of collecting venules.
(B) Fundic gland polyp. (C) Red streaks.
(D) Raised erosion.

Kim GH. Korean J Helicobacter Up Gastrointest Res 2019;19:88-93

FIGURE 1 Atypical image of the scratch sign: red lines with white adhesive materials traced as though scratching the gastric mucosa of
the greater curvature of the stomach (a) distant view; (b) near view

TABLE 3 Multivariate logistic regression analysis of subjects

TABLE 2 Scratch sign used as an indicator of Helicobacter with the scratch sign
pylori negativity
95%
Sensitivity 0.27 Odds Confidence
Specificity 0.98 Variable ratio interval p-Value
Positive predictive value 0990 Helicobacter pylori 281 38020800  0.001
negative
Negative predictive value 0.21
Female 1.55 0.95-2.53 0.082
Note: H. pylori-negative includes past infection and non-infection.
Severe mucosal 0.16 0.07-0.36 <0.001
atrophy
PPl or PCAB 0.21 0.10-0.45 <0.001
Antithrombotic agent 0.53 0.17-1.64 0.271
DEN Open. 20233200, Abbreviations: PPI, proton pump inhibitor; PCAB, potassium-competitive acid
blocker.

Non-invasive test:
Urea breath test

28



BreathTek™ UBT kit (3+=
ZE 0371 A8
13C-urea 75 mg

Citric acid 1 g
Simethicone (A& M H) +
orange flavor

13C-urea S EHSYRAALE BA|E 24
(13C-urea)S 2 AL017 ORA|A 20| 2 -citric
acidZb 27 Zete|of 9l MFAIZES 5.

H. pylori urease %8 2| HY0l H. pyloriZt L
OM yrease R4 QAE 23l - L 2L|0}F
+13C0:z 41°4.13C0: B4 — 27| Hi=4dE
13CO7F Yoz E4 - HE S 252
2 Hiz.

27| W 13co: FEUMN T2 27|(H)E M=
o1, 13C0: 5= AtO|S IRMS(E+ 0[A
272 FE.AU0| 7|FX 0]A0|H H.
pylori g ¥dez T,

0

Collection

Urea Breath Test

(0]

IR

13C

Urea
Solution

NH,
—_— e

UREASE
Bag

Urea —— 13CO, + Ammonia

13C vs 14C Urea Breath Test

o= 13C-UBT 14C-UBT
SRS oHe S84 (ML 818) SAM 982 (B)
HE YR 0t ZBt BF AR Tt YLte20t F7]
Isotope Ratio Mass Spectrometry
=3 ZH| SQea Hg FEEMH) = 3 | Scintillation counter (ZHEF, X &)
oY £27| Te ()
AHE =7t HMA BE, 718 22| AL YRS HE 2L =7t

Statement 4: UBT remains an important tool for H. pylori diagnosis before
and after eradication therapy. Citric acid (CA) is an essential component of

the protocol

Agreement 87%

Grade A1

The C-UBT is widely employed for the diagnosis of FL.
pylori infection as well as to verify successful eradication after

treatment. In order to overcome some of the challenges associ-
ated with the test, and to improve accuracy and sensitivity, CA
has been suggested to be more favourable than other test meals,
such as the standard semi liquid meal, semi-fatty acid meal and
orange or apple juice.!*¥ ¥8% CA helps slow gastric emptying,
enhances gastric distribution of the substrate and increases its

contact time with H. pylori urease.” '~ The test meal may also

inhibit antral motility and relax the gastric fundus. In addition,
CA is cheaper than other test meals and is more palatable when
sweeteners are added.” ' One report found an increase in
urease hydrolysis with CA which was not attributable to delayed
gastric emptying.'’! Studies performed in Asian populations
have reported a limited difference in the performances of UBT
with or without CA.'*? However other studies found particularly
in conditions of atrophy that the use of CA test meal improves

BC-UBT sensitivity, '3 14

Malfertheiner P, et al. Gut 2022;0:1-39. doi:10.1136/gutjnl-2022-327745
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Figure 4 Forest plot for the sensitivity (A) and specificity (B) of the
"3C-urea breath test achieved in children over 6 years old. The
squares and lines represent the point estimates and 95% Cls, respec-
tively. The size of the squares indicates the study size. The diamond
at bottom denotes pooled estimated values.
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Figure 2 Forest plot for the sensitivity (4) and specificity (8) of the
"3C-urea breath test achieved in children 6 years old and younger.
The squares and lines represent the point estimates and 95% CIs,
respectively. The size of the squares indicates the study size. The dia-

Helicobacter 2011

mond at bottom denotes pooled estimated values.

Urea breath test-'“C (defta over baseline > 4% (10 minutes))

Study TP FP FN TN Reference standard Sensitivity (95% Cl) Specificity (95% CI) (95% CIy (95% CI)
Mana2001a 84 5 0 93 Combination 1.00[0.96, 1.00) 0.95(0.88, 0.98] - -
Hafeez2007 31 8 3 12 Special stain 0.91(0.76, 0.98] 0.60(0.36,0.81] —t——t :_.—. —t :_.'_: |
0020406081 0020406081
Urea breath test'*C (delta over baseline > 4% (20 minutes))
Study TP FP FN TN Reference standard Sensitivity (95% Cl) Specificity (95% CI) Sensitivity (95% CI) Specificity (95% Cl)
Mana200ta 84 4 0 94 Combination 1.00 [0.96, 1.00] 0.96 (0.90, 0.99] -
Hafeez2007 31 8 3 12 Special stain 0.91 [0.76, 0.98) 0.60 [0.36, 0.81] b T

Urea breath test- B¢ (delta over baseline > 4% (30 minutes))

1t +—+ +—
0020406081 0020406081

Study TP FP FN TN e standard (95% CI) (95% Cl) (95% CI) (95% CI)
Adamopoulos 2009b 6 0 9 16 Cornbination 0.401[0.16, 0.68] 1.00[0.79, 1.00]
Korstanje 2006 § 31 1 Combination 0.83[0.36,1.00] 0.79[0.49, 0.95)
Germana 2001 54 1 1 44 Combination 0.98[0.90,1.00] 0.98[0.88, 1.00] - -
Mana 2001a 83 4 1 04 Combination 0.99[0.94,1.00] 0.96 [0.90, 0.99] - -
Adamopoulos 2009a 43 1. 0 29 Combination 1.00(0.92,1.00] 0.97 [0.83,1.00] - —a
Delvin 1339 12 0 0 67 Combination 1.00[0.74,1.00] 1.00[0.95, 1.00] —a -
D'Elios 2000 113 2 3138 H&E stain  0.97[0.93,0.99]  0.99[0.95,1.00] - -
Schilling 2001 13 3 12 40 Special stain 052[0.31,072] 0.93[0.81,0.99] — —=
Hafeez 2007 31 8 3 12 Special stain 0.91[0.76, 0.98] 0.60 [0.36, 0.81] —& —
Bosso 2000 32 6 1 56 Specialstain  097[084,100]  090[080,098)  , , ., ,—® , . , &
0020406081 0020406081

2018 Cochrane review

RESEARCH QUESTION

Does proton-pump inhibitor (PPI)
v—| therapy cause false-negative results in
¥—| the urea breath test (UBT) for
H. pylori infection?
N J
STUDY DESIGN KEY RESULTS
93 H. pylori- False Negatives
positive During PPI:
patients 31/93 patients
(urban university | (33%)- UBT
Gl clinics) turned negative
INTERVENTION during lansoprazole
Lansoprazole 30 mg/day | Recovery After PPI Stop:
x 28 days
100
FOLLOW-UP = 7% 100%
UBT at Day 28 (during PP) | < (90-99%) (96-100%)
If negative - repeat UBT g
atDay3,7,14,28 8
after stopping PPI ’a;:
3 7 4
Days after stopping PPI

~

® Stop PPl 2 2 weeks before UBT

Ann Intern Med 1998;129:547-50.
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Non-invasive test:
Stool antigen test

Principle of Stool antigen test

« CHHO|M H. pylori B =&
« SHALO| O ME S S bufferdf| 20| & ZEE 5.

« HHYSHY 82 (ELISA or ICT)
« Sh-H pylon @ X7 D EE OH BH (well, strip) O 20| A%
o = HE EH(EA Es M BX|)7F 22 HA *H'=°|7‘| T= 94
« BA-Z|A HS o M BF (ELISA) = BE " (Ccn)

- 41} TS
+ ELISA: S &= (optical density) =3 — cut-off O|AH0|H FM
ICT(HY3ZOIEORD): S Foi test line ¥4 =0l

Stool Antigen Test

Labeled
antibody

OQ-P

®
Stool Antigen Antibody Positive
sample in stool binding result
Capture
antibody
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Threshold Sensitivity (95% CI) Specificity (95% CI)

Absence of yellow
Absorbance (WL unknown) »0.160
Absorbance (WL unknown) =0.160
Absorbance 450 nm » +0.1 of negative control
Absorbance 450 nm >0.140

Absorbance 450 nm 20.160
Absorbance 450 nm 20.190
Absorbanice 450820 nm to 650 nm 20.150
Absorbance 450/620 nm =0.100
Absorbance 450/630 nm »0.120
Absorbance 450/630 nm >0.120
Absorbance 450630 nm »0.150

Definite yellow colour

Pink-red band (ime unknown)

Pink-red band twithin 10 mins)

unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Unknown

Figure 8. Forest plot of stool antigen test. FN = false negative; FP = false posi
positive; WL = wavelength. The forest plot shows an estimate of sensitivity and specificity from each study and the
threshold used. Studies are sorted by threshold, sensitivity and specificity.
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Droplet Digital PCR Detects Low-Density Infection in
a Significant Proportion of Helicobacter Pylori-Negative
Gastric Biopsies of Dyspeptic Patients

Hp genome equiv./reaction

ODTHp(+)  1DTHp(*)
(n=158) (n=41)

2DTHp(+)

(n=12)

Table 2. Distribution frequency of the amplified genes by ddPCR

AdPCR positive for Hp (n(%))

No. of Hp(+) genes. Hpgene 0 DT Hp(+) (158 patients) 1DT Hpl+) (41 patients)

1 vacA (s) 54 (34%) 30 (73%)

ureA 76.(48%) 23 (56%)

165 59 (37%) 22 (54%)

2 vacA(s)-ureA 38(2a%) 20 (49%)

vacA(s)-16S 38(24%) 20 (49%)

ureA-165 47 (30%) 20 (49%)

3 vacA-ureA-16S 33(21%) 19 (46%)

3 DT Hp(+) 20r3 20r3ddPCR Hp(+) 57 (36%) 22 (49%)

(n=25)

digital polymerase chain reaction.

Figure 3. H. pylori copies of genome equivalents detected by ddPCR in
dyspeptic patients. vacA s (blue), ureA (red), and 16S (green) bars. The
results are expressed as means * SEM: *P < 0.05/**P < 001/***P <
0.005/****P< 0.001 vs.0DT Hp(+ ). DT, diagnostic tests; ddPCR, droplet

GdPCR, droplet digital polymerase chain reaction; DT, diagnostic tests.

2DT Hpl+) (12 patients)
9(75%)
9(75%)
11(92%)
9(75%)
9 (75%)
9(75%)
9(75%)
9(75%)

Clinical and Translational Gastroenterology 2020;11:e00184.
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Clinical evaluation of
personalized Helicobacter
pylori treatment guided

by PCR detection from fecal
samples: a real-world study
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enrolled subjects from 13 hospitals

underwent the fecal H. pylori 235 rRNA/gyrd
gene mutation detection kit

assessment of clarithromycin and
levofloxacin resistance

scoepted sugesions o indhidublzed TABLE 1 Comparison of eradication rates of different treatment regimens.

eradication therapy

Group Received therapy =~ Confirmed eradication Eradication rate (95% Cl) r P value

BQT

followed up afer I year

received eradication treatment
(n=387)

HDDT

AMX+CLA
AMXALVX
AMX+FZD

confirmed eradication
(n=352)

AIGURE 1
Aeseaith i FZD+DOX or TET

ESO-based HDDT

VPZ-based HDDT

AMX+DOX or TET

310

132

2

14

63

279

Group (BQT) = Received therapy ~Confirmed eradication = Eradication rate (95% Cl) ‘;(2 P value

73
15

2

Group (HDDT) = Received therapy = Confirmed eradication = Eradication rate (95% Cl) x? P value

12

61

There are no significant differences among various treatment groups.

90.0% (86.1%-93.1%)
1731 0188

94.8% (87.2%-98.6%)

87.1% (80.2%-92.3%)
B1.8% (59.7%-94.8%)
93.0% (87.4%-96.6%) 5381 0208
100.0% (73.5%-100.0%)

100.0% (15.8%-100.0%)

85.7% (57.2%-98.2%)
1058 0304

96.8% (89.0%-99.6%)
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Hydrogel loop-mediated isothermal amplification for ultra-fast diagnosis of
Helicobacter pylori in stool samples without nucleic acid extraction

Jinling Cui ™', Anning Tian™', Haoran Wang ", Yanan Yu", Jingwen Hao ", Lei Wang ",
Chao Shi‘, Cuiping Ma ™

* College of Chemistry and Molecular Engineering, College of Biological Engineering, Shandong Provincial Key Laboratory of Biochemical Engineering, Qingdao Key
Laboratory of Rapid Nucleic Acid Detection, Qingdao Rapid Nucleic Acid Detection Engineeris Center, Qingds ity of Science and Technology, Qingdao,
266042, PR China

* Department of Gasroenterology, The Affiliated Hospital of Qingdao University, Qingdao, 226000, PR China

© Qingdao Nucleic Acid Rapid Testing International Science and Technology Cooperation Base, College of Life Sciences, Department of Pathogenic Biology, School of Basic
Medicine, The Clinical Laboratory Department of the Affliated Hospital of Qingdao University, Qingdao University, Qingdao, 266071, PR China

HIGHLIGHTS GRAPHICAL ABSTRACT

* An extraction-free hLAMP method was
developed to detect H. pylori in stools.
« HLAMP exhibited anti-inhibition and

high detect efficiency.
* HLAMP can detect 100 CFU/mL
H. pylori in stools within 40 min.

« The aceuracy of this method in clinical NS
reached 88.9 % compared with f
histopathology.

L ¥

P
\ > o
S!S :
S2 it 5= 7= 0|83 OB PCR i

@ swoismpie o ueon ) iy oA g DNA pobocrae

Analytica Chimica Acta 1333 (2025) 343384

Test Pooled Sensitivity Pooled Specificity Key Meta-analysis
Abd Rahim 2019,
13C-UBT 0.97 0.96 Ferwana 2015
Stool Antigen (ELISA) | 0.92 0.94 Zhou 2014
Omar 2023,
Serology (IgG) 0.84 073 Leal 2008

« UBT: Highest accuracy — preferred for diagnosis and eradication
confirmation (Abd Rahim 2019).

» Stool Antigen: Reliable, especially monoclonal ELISA; convenient
for children and follow-up (Zhou 2014).

« Serology: Lower specificity; positive results may reflect past
infection (Omar 2023).
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Invasive test:
Rapid Urease test

Principle of CLO Kit

« Detects urease activity of H. pylori.
« Urea + phenol red (pH indicator) in gel or well.

* Biopsy specimen is added — urease hydrolyzes urea — NHs
increases pH.

+ Color change: Yellow (acidic) — Red (alkaline) = Positive.

Result Interpretation

* Positive: Color change from yellow — orange/red within
specified time (1-3 hr).

* Negative: No color change up to 24 hr.
« Faster color change suggests higher bacterial load.
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Advantages and Limitations

Simple, rapid, inexpensive.
* High sensitivity (85-95%) and specificity.
« Can be performed immediately after endoscopy.

False negatives with PPI, antibiotics, bismuth, bleeding,
atrophic gastritis.

Rare false positives (Proteus, Klebsiella with strong urease).

1000 = [ =
(100 100 100 o7 -
i o
80
~
9
é 66 66
> 60
2
]
c 40
0
]
20
0 Normal  Mild  Moderate Sevsfeﬁ ) VNovmal Mild  Moderate Severe
n=101 n=70 =34 =3 n=101 =70 n=34  n=3
Histology Rapid urease tset
Figure 4 The sensitivity of biopsy-based tests (histology Giemsa stain and rapid urease test) according to grade of mucosal atrophy.

Lan et al. BMC Gastroenterology 2012, 12:182

Table 3 Sensitivities, specificities, predictive values for positive and

Helicobacter negative results, and accuracy of the diagnostic tests in detecting Hp

Welicobacter 1SS 1523:5378

Parameter Nonbleeding group Bleeding group p Value
Accuracy of Diag ic Tests for Helicob pylori in Patients
with Peptic Ulcer Bleeding Hp culture, %
Sensitivity 58.1 (49.7-66.1) 40.0 (29.0-52.1) 012
Specificity 100 (92.4-100) 100 (88.7-100)
PPV 100 100
NPV 45.2 (35.6-54.8) 435 (31.8-55.2) 474
Accuracy 68.9 589 666
CLO (24-hour), %
Sensitivity 96.4 (92.4-98.3) 85.0 (77.1-90.6) <.001
Specificity 97.2 (90.4-99.2) 91.8 (80.8-96.8) 138
PPV 98.8 (97.1-100) 95.8 (91.9-99.7) 197
NPV 92.1 (86.0-98.2) 73.8 (62.8-84.8) .004
Accuracy 96.7 871 <.001
Histology, %
Sensitivity 95.3 (90.9-97.6) 92.5 (85.9-96.2) 244
Specificity 94.4 (86.6-97.8) 96.0 (86.5-99.0) 1.000
PPV 97.6 (95.3-99.9) 98.0 (95.3-100) 1.000
NPV 895 (82.6-96.4) 85.7 (76.5-94.9) 348
Accuracy 95.0 93.6 455
Serology, %
Sensitivity 93.8 (88.1-96.8) 97.4 (90.9-99.3) 209
Specificity 74.2 (62.1-83.5) 56.3 (41.3-68.6) .038
PPV 88.2 (82.8-93.6) 77.9 (70.0-86.2) .028
NPV 85.2 (75.7-94.7) 93.1 (83.3-100) .247
Choi YJ, Kim NY. Helicobacter 2012 Accuracy 87.4 813 102
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SK. Shukia et al / Journal of Microbiological Methods 86 (2011) 231-237 235
166 1E6
p<001 p<001
1E4 1E4-{
1E3 1E3
1E2 4 1E24
11| 1E1
T T T T : T T T
none mild moederate marked none mild moderate marked
Gastritis H.pylori density
1es] 1es
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Fig. 3. Relationship between median H. pylori DNA and different histopathological grading parameters such as (A) gastritis, (B) H. pylori density, (C) neutrophil infiltration and (D)
chronic inflammation. Y axis represents the H. pylori DNA copy number/100,000 cells while X axis represents different grading parameters from none to marked.
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Fig. 4. Relationship between median H. pylori DNA and different histopathological ungrading parameters such as (A) lymphoid follicle, (B) gastric atrophy, (C) intestinal metaplasia
(D) Lauren classification. Y axis represents the H. pylori DNA copy number/100,000 cells while X axis represents different parameters
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Table 2 H. pylori

ing on the grade of antrum gastritis with atrophy

Ca degree of gastritis with atrophy at antrum

Normal to mild

Moderate to severe

n=164 n=114 n=50

CLOtest Antrum
Sensitivity 9747 (80.31-99.56) 84.00 (63.08-94.75)
Specificity 100.00 (87 68-100.00) 100,00 (83.42-100.00)
PPV 100.00 (94.08-100.00) 100,00 (80.76-100.00)
NPV 94.59 (80.47-99.06) 86.20 (67.43-95.49)
Accuracy 98.25

CLOtest Body
Sensitivity 100.00 (94.22-100.00) 100,00 (83.42-100.00)
Specificity 100.00 (87.68-100.00) 100,00 (83.42-100.00)
PPV 100.00 (94.22-100.00) 100,00 (83.42-100.00)
NPV 100.00 (87.68-100.00) 100,00 (83.42-100.00)
Accuracy 10000 10000

CLOtest Antrum + Body
Sensitivity 100.00 (94.22-100.00) 100,00 (83.42-100.00)
Specificity 100.00 (87.68-100.00) 100.00 (83.42-100.00)
PPV 100.00 (94.22-100.00) 100,00 (83.42-10000)
NPV 100.00 (87.68-100.00) 100.00 (83.42-100.00)
Accuracy 10000 10000

Lan et al. BMC Gastroenterology 2012, 12:182

Helicobacter

Helicobacter ISSN 1523-5378
dok; 10.11111,1523-5378.2012.00972.X

Optimal Biopsy Site for Helicobacter pylori Detection during

Atrophy i

Lee JH. Helicobacter 2012

y in Patients with Extensive Gastric

Table 3 Diagnostic performance of rapid urease test for Helicobacter
pylori infection according to test sites

Antrum

Corpus greater curve

Sensitivity (%)
Specificity (%)
Positive PV (%)

Negative PV (%)

22/66 (33.3)
[22.5-46.1]
24125 (96.0)
(77.7-99.8]
22123 (95.7)
[76.0-99.8]
24/68 (35.3)
[24.4-47.9]

51/66 (77.3)°
[65.0-86.3]
23125 (92.0)
[72.5-98.6]
51/53 (96.2)
85.9-99.3]
23138 (60.5)°
[43.5-75.5]

Square brackets, 95% confidence interval; PV, predictive value.
%p < .001 versus antrum (McNemar test).

Scientific Reports |

(2020) 10:18483
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Antrum (n=279) Corpus (n=279)
Performance characteristics (95% CI) | Sv g C ing C
Sensitivity L1893 0.551 0. 1
(0.840-0.933) | (0.477-0.624) | (0.767-0.880) | (0.514-0.660)
Specificity 0.804 .957 . .
(0.709-0.880) | (0.892-0.988) | (0.758-0.914) | (0.796-0.939)
Accarac 0.864 .685 .835 685
¥ (0.627-0.739) | (0.786-0.877) | (0.627-0.739)

(0.818-0.902)

PPV 0.903 0.963 0917 0.909
(0.851-0.941) | (0.907-0.990) | (0.865-0.954) (0.843-0.954)

NPV 0.787 0.512 0.709 0.513
(0.691-0.865) | (0.434-0.589) | (0.615-0.792) (0.432-0.593)

Atrophy with metaplasia
Atrophy only (n=63) (n=182)

Performance characteristics (95% CI) | Sweeping C ional ing C ional

Sensitivity 0.898 0.714 0.959 0.661
4 (0.778-0.966) | (0.567-0.834) | (0.906-0.986) (0.570-0.745)

Specificil 0.643 0.929 0.820 0.853
P ity (0.351-0.872) | (0.661-0.998) | (0.700-0.906) (0.738-0.930)

Accurac 0.841 0.762 0.912 0.725
a4 (0.727-0.921) | (0.638-0.860) | (0.861-0.949) (0.654-0.789)

PPV 0.898 0.972 0913 0.899
(0.778-0.966) | (0.855-0.999) | (0.850-0.956) (0.817-0.953)

NPV 0.643 0.482 0.909 0.559

(0.351-0.872)

(0.287-0.681)

(0.801-0.970)

(0.452-0.662)

Scientific Reports|  (2020)10:18483

Invasive test:
Histology
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Value of Additional Corpus Biopsy for Diagnosis of
Helicobacter Pylori in Atrophic Gastritis

Table 3: The sensitivity of biopsy-based test (histology Giemsa stain) according to grade of mucosal atrophy.

Positive H pylori
Total 0-1 atrophy 2-3 atrophy
Antrum 126 (38.5%) 121/301 (40%) 5/27 (18.5%) p<0.05
Corpus 178 (54%) 175/320 (54 6%) 3/8 (37.5%) p<0.05
P<0.05 P<0.05 P<0.05

A"°Xhiy i iouss 126/193 (65%) 121/193 (62.6%) i e

i Cgr'aus ‘;F':‘;; 1781193 (92.2%) 175/193 (90.6%) o : 5 5;;

Corﬁbine . P 193/193 (100%) 189/193 (97.9%) i (2%‘;

) P<0.05 P<0.05

Helicobacter

Helicobacter ISSN 1523-5378
dok; 10.11111,1523-5378.2012.00972.X

Optimal Biopsy Site for Helicobacter pylori Detection during
End icM tomy in Patients with Extensive Gastric

Atrnphyr
Table 2 Diagnostic performances of histology for Helicobacter pylori
infection according to biopsy sites
Corpus lesser Corpus greater
Antrum curve curve
Sensitivity (%) 20/66 (30.3) 31/66 (47.0) 56/66 (84.8)°
[19.9-43.0] [34.7-59.6] [73.4-92.1]
Specificity (%) 23725 (92.0) 25/25 (100) 23/25 (92.0)
[72.5-98.6] [83.4-100] [72.5-98.6]
Positive PV (%) 20722 (90.9) 31/31 (100) 56/58 (96.6)
[69.4-98.4] [86.3-100] [87.0-99.4]
Negative PV (%) 23169 (33.3) 23/60 (41.7) 23/33 (69.7)*
[22.7-45.8] [29.3-55.1] [51.1-83.8]
Lee JH. Helicobacter 2012 Square brackets, 95% confidence interval; PV, predictive value.
% < .001 versus antrum/lesser curve (McNemar test).
ul in biopsy2| 284
cer margin biopsy2| SRS
M-H. Lin et al. / Annals of Diagnostic Pathology 17 (2013) 63-66 65
Table 2
Diagnostic yields for all the diagnostic tests
Sensitivity Specificity PPV NPV Accuracy
% (95% Cl) % (95% C1) % (95% Cl) % (95% CI)
HEUM 926 (74-99) 95.7 (76-100) 96.2 (78-100) 91.7 (72-99) 94%
HEUM and biopsy of non-ulcer part 92.6 (74-99) 95.7 (76-100) 96.2 (78-100) 91.7 (72-99) 94%
RUT 96.3 (79-100) 100 (82-100) 100 (84-100) 9538 (77-100) 98%
UBT 88.9 (70-97) 87 (65-97) 88.9 (70-97) 87 (65-97) 88%
Biopsy of non-ulcer antrum 81.4 (61-93) 100 (82-100) 100 (82-100) 82.1 (62-93) 90%
Biopsy of non-ulcer body 88.9 (70-97) 100 (82-100) 100 (83-100) 88.5 (69-97) 94%
Biopsy of non-ulcer antrum and body 88.9 (70-97) 100 (82-100) 100 (83-100) 88.5 (69-97) 94%

Cl, confidence interval.
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Invasive test:
tissue based PCR

H. Pylori PCR
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« HEX O 2 23S rRNA S AFC| A2142G, A2143G 0| E melting curve2 &
« Wild-typed} mutant allele® TmO| Ct27| 20| S40| CHE £ X[0]| M EOH
— clarithromycin L+ O % W24 2l 7bsHi e 20| HE W4 ZIT 7t —

tailored therapy 7t

« WE (PCR + ZY7HA| 2~3AI2H LHERS BR IS - W HAL 48 & =3
CHE 20| SAl e 7ts

[

S FH| 22 (real-time PCR A28, EEH Tm X0|7t Zt2H &4 0]
OfOHE 2= A Sheteroresistance (28 ZH )0l M= 0|F peakO| LIEFLET
=0 ofEE = U

«—Internal control

«— H. pylori common (621 bp)
+—A2143G (475 bp)

+—A2142G (193 bp)

Table 1 Detection of presence of H. pylori by culture, histology, and dual-priming oligonucleotide (DPO)-based multiplex PCR in gastric biopsy specimens
from 212 patients

No. (%) of H. pylori-positive Concordance of histology and DPO-based
specimens multiplex PCR according to culture status
DPO-based Histology (+) Histology (+) Histology (-) Histology (-)
Culture status Histology multiplex PCR PCR (+) PCR (- PCR (+) PCR ()
Culture positive (n = 47) 41(19.3) 39 (443) 34(16.0) 7(3.3) 5(2.4) 1(0.5)
Culture negative (n = 165) 53(25.0) 49 (55.7) 39(18.4) 14(6.6) 10(4.7) 101 (47.6)
Total (n=212) 94 (44.3) 88 (41.5) 73(34.4) 21(9.9) 15(7.1) 102 (48.1)

Helicobacter 2009

W (]‘ World Journal of
Gastroenterology

Submit a Manuscript: http:/ /www.wjgnet.com/esps/ World | Gastroenterol 2014 June 7; 20(21): 6547-6553
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx ISSN 1007-9327 (print) ISSN 2219-2840 (online)
DOI: 10.3748/ wjg.v20.i21.6547 © 2014 Baishideng Publishing Group Inc. All rights reserved.

RESEARCH REPORT

Dual-priming oligonucleotide-based multiplex PCR using
tissue samples in rapid urease test in the detection of
Helicobacter pylori infection

Woo Chul Chung, Sung Hoon Jung, Jung Hwan Oh, Tae Ho Kim, Dae Young Cheung, Byung Wook Kim,
Sung Soo Kim, Jin Il Kim, Eun Young Sin
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Figure 2 Detection of Helicobacter pylori and the A2143GIA2142G of the 23S rRNA gene on the basis of the dual-priming oligonucleotide-based multiplex
polymerase chain reaction product in enrolled patients. M: 100 bp Marker; A: ClaR Marker; B: A2142G Positive Marker; C: A2143G Positive Marker; NC: Negative

Marker; 1-54 : Samples.

Table 4. Sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), positive likelihood ratio, and
negative likelihood ratio of H. pylori diagnostic tests in histology-negative PUB patients.

itivi ifici PPV (%) NPV (%) (#) Likelihood () Likelihood
(95% ClI) (95% Cl) (95% 1) (95% CI) ratio ratio
Immunohistochemistry 7 (29%-19%) 100 (66%-100%) 100 (31%-99%) 20 (1%-35%) = 093
165 rRNA 55 (39%-70%) 80 (44%-96%) 92 (73%-99%) 30 (14%-50%) 275 056
ureA 43 (28%-59%) 90 (54%-99%) 95 (729%-99%) 29 (15%-48%) 43 063
235 rRNA 41 (26%-57%) 80 (449%-96%) 90 (65%-98%) 24 (129%-43%) 205 112
165 rRNA + ureA 64 (48%-78%) 80 (44%-96%) 93 (76%-99%) 35 (17%-57%) 32 045
16S rRNA + 23S rRNA 60 (43%-74%) 60 (27%-86%) 86 (67%-95%) 26 (11%-49%) 15 0.66
ureA + 235 rRNA 57 (41%-72%) 70 (35%-92%) 89 (70%-97%) 28 (13%-50%) 19 061
165 rRNA + ureA + 235 rRNA 67 (50%-80%) 60 (27%-86%) 88 (70%-96%) 30 (13%-54%) 167 055

doi:10.1371/journal pone.0020009.1004

Plos one 2011

TABLE 1. Conditions for the five different PCR methods

Target (reference),
nucleotide (nt) positions
amplified, and size of PCR
products

Primer names and sequences

PCR conditions

16S rRNA (8)
nt 407-853, 446 bp

nt 635-744, 110 bp
Random sequence (17),

nt 4835-5041, 207 bp
26-kDa SSA gene (7).

nt 474-776, 303 bp
Urease A gene (3),

nt 304-714, 411 bp

gimM gene (1),
nt 784-1077, 294 bp

Hpl, 5'-CTGGAGAGACTAAGCCCTCC-3"
Hp3, 5'-AGGATCAAGG ‘AAGGATT-3'

-ATTACTGACGCTGATTGTG! Cﬁ"

TAACAAACCGATAATGGCGC-3'
CATCTTGTTAGAGGGATTGG-3'

Primer 3, 5'-TGGCGTGTCTATTGACAGCGAGC-3'
Primer 4, 5'-CCTG GCATACTTCACCAG:

HPUL, 5'-GCCAATGGTAAATTAGTT-3'
HPU2, 5'-CTCCTTAATTGTTTTTAC-3"

Forward primer, 5'-AAGC 'AGGGGTGTTAGGGG -3

Reverse primer, 5'-AAGCTTAC CTAACACTAACGC-3'

95°C, 30s; 55°C, 30s; 72°C, 30s

(30 cycles)
95°C, 30s; 62°C, 30s; 72°C, 30s
(30 eyeles)

95°C, 1 min; 42°C, 30s; 72°C, 1 min
(40 cycles)

98°C, 10 min (1 cycle); 92°C, 30s;
68°C. 1 min (37 cycles); 92°C, 30s;
68°C. 1 min; 72°C, 2 min (6 eycles)

94°C, 1 min; 45°C, 1 min; 72°C, 1 min
(35 cycles)

93°C, 1 min; 55°C, 1 min; 72°C, 1 min
(35 cycles)

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 1999, p. 772-774
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TABLE 3. Positive and negative predictive values of the five different PCR methods

Results [% (no. of samples with value/total no.)] for PCR method

Value 165 rRNA Random — wreC (glmM)

gene sequence ured gene gene
Positive predictive® 100 (24/24) 75 (18/24) 38 (9/24) 100 (24/24)
Negative predictive” 46 (12/26) 96 (25/26) 96 (25/26) 96 (25/26)

“ Compared with 24 culture-positive samples.
» Compared with 26 culture-negative samples.

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 1999, p. 772-774

Table 6 The primers and probe sequences for the virulence factors

Virulence Factor

Category

Sequence (5'— 39*

vacA si

vacA mi

cagA

babA2

Forward primer (F)
Reverse primer (R)
Probe 1 (P1)

Probe 2 (P2)

Forward primer 1 (F1)
Forward primer 2 (F2)
Reverse primer (R)
Probe 1 (P1)

Probe 2 (P2)

Forward primer (F)
Reverse primer (R)
Probe 1 (P)

Forward primer (F)
Reverse primer (R)
Probe 1 (P1)

Probe 2 (P2)

ACACCGCAAAATCAATCGCC
CCCCAACAATGGCTGGAATG
HEX-GCATCACACCGCAACAAAGT-BHQ2
HEX-GCGCCATACCGCAAGAGAGT-BHQ2
ATCAATTATTTGGTCCGAGGC
ATCAACTATCTGGTCCGAGGC
GCTGTTAATCTTCATGAGCGGT
FAM-GATAGCGCGACTGGGTTTTA-BHQ1
FAM-GACAGCGCGACCGGATTTTA-BHQ1
GTGCCTGCTAGTTTGTCAGC
ACGAGCTTAAGCCACTCAGG

Texas Red-GCTATTAACAGCCACACACGC-Dabceyl
GAAATCCCTAATACTAAATCC
GTAAAAGCCGTCGTCTTCAGC
CY5-GGAGAAAAAACATGAAAAAACA-BHQ3
CY5-GGGGAGAAAACATGAAAAAACA-BHQ3

Deng et al. BMC Biotechnology

2Note: HEX, FAM, Texas Red and CY5 are the fluorescence reporters. BHQ1, BHQ2, BHQ3 and Dabcyl are the fluorescence quenchers

(2020) 20:33

4 The Open Microbiology Journal, 2022, Volume 16

Akeel et al.

Table 1. Results of ureC (gimM) PCR and SS4 PCR in reference to rpoB-based quantitative real-time PCR for detection of H.
pylori in gastric biopsy specimens.

rpoB-based quantitative real-
t' PCR o s 4e . PR . .
ime Sensitivity | Specificity Positive Predictive | Negative Predictive Diagnestic
+ve -ve Total Value Accuracy
(n)* (m) (n)
ureC (gimM)[tve| 116 3 19 62% 98.6% 74.9% 81.59%
PCR -ve 71 212 283 (54.9-68.68) |(95.98-99.52) (92.85-99.14) (69.55-79.61) (77.51-85.08)
Total 187 215 402
ssapcr e 125 ! 126 66.8% 99.5% 77.5% 84.33%
-ve 62 214 276 (59.82-73.19)|(97.41-99.92) (95.64-99.86) (72.25-82.06) (80.45-87.56)
Total 187 215 402

95% CI for each diagnostic value is presented in the brackets.
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Table 3. Comparison of the performances of culture, PCR and real-time PCR for the diagnosis of H. pylori infection

Parameter Result (%)
Culture PCR Real-time PCR Real-time PCR
(gastric biopsy-based) (gastric biopsy-based) (gastric biopsy-based (gastric juice-based)
Sensitivity 90.48% (95/105)* 92.38% (97/105)* 97.14% (102/105)~ 100% (105/105)
Specificity 100% (73/73) 100% (73/73) 100% (73/73) 100% (73/73)

Positive predictive value
Negative predictive value

90.48% (95/105)*
87.95% (73/83)*

92.38% (97/105)*
90.12% (73/81)*

97.14% (102/105)™
96.05% (73/76)"**

100% (105/105)
100% (73/73)

*: P<0.05, *™: P=0.081, ***: P=0.086

35

p<0.01

o Qe o0,

Ct value
30
1

25
I

ods

Table 4. Comparison of clarithromycin susceptibility testing by
E-test, PCR and real-time PCR

Gastric biopsy Gastric juice_ No. of gastric

E —test PCR Real-time PCR  Real-time PCR  specimens (%)

gastric biopsy

Figure 1. Comparison of Ct value distributions between gastric biopsy and

gastric juice specimens.

gastric juice

s s 40 (38.10%)
38 (36.19%)
1(0.01%)
2(0.02%)
12 (11.43%)
1(0.01%)
1(0.01%)
3 (0.03%)
2(0.03%)
)
)
)

| RV I IwW

|
3

2 (0.02%
2(0.01%
1(0.01%
105

| LWy | mRRIOI DIRW

mW?RE WL LR

Total

S, susceptible; R, resistant; H, heterogeneous.

Int. J. Med. Sci. 2017
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Qe Q| MU0 FSMEO| RROZ WMSH RXISHK MEfHEIE o|O|BtCt 9 F0A DHY Ao Mol= 3
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O drAio] 1010] E|7|= BHCEM? 0245 =M Qe Mot 1QEN ARE FSMEIF 9 ALZEXD} HI2510] O
X0 HE IS AXIHAM M M0| S0HSHL AHEY 2H| 7|S0| ANotkl= XZet HSIE o[0|stH, &0
= A F 7HK|2 24M0l d0loz= A UHEl d2|FEH midz=2] 2H0| 1, £F Q2= APJHHEHIZ0|
QlCt3

A7tHAMH LS QJALE EH[ote /¥ ME(parietal cell)Q H+/K+ ATPaseS SHIOZ QlAlGH= XI7HatA| HtE
O OQloll CD4+ TMZE Oi7fd HAUISH MESHE THZS SMOZ [ MEL XIEZ 7MY Z=, =4 ¢
HIb QA BH|XG Y LYQI QIXF AELES XaiGh= ASHO|CHY oF 10 MIHK|E ESto| QIX|E7h WOHK|aE X2 2HAl
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P7IHAMQHS HOstX Zsto2 HIMEIX| U1 UFM HEQ SHMOZ 0|0{X|= XA ESO|CHA 2 QAtS
I} 1 JIAERIEZS EXORZ 511 0|2 QI3 9 MALWRHIZUD} | M|y HHO| QS0IKtZ Aa{x QICt® s
zZl2 ZHEE MAPS Il 7I0|=2Q10A = |t MAWEH] SU0| gt FHEES Yol 3H7H49| LHAIEA =X
A HDSIT UCH’ XP7IHAMQHS MAsta HEEl A5t RSO|X|D siRHa|st QS O|AE8 L{EH|SE
ZUst S LCIYSH 2O ZX HUMS 71X O, OFRIE T EOHojM SHAZX| Y= ZHSS 7HK|D QUCH™
go=Z ZSHy| CHgh Mt ZXIHS st ==0| HQoICt
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A A M2025-158 (<) Clarithromycin A& 22|\ SRE3YH 250mg §) (2] 20250201 33

XA
SH20l a3 FUIE HYUZ2| ZHele| Xichm X2 YA MEX|F Management of Helicobacter pylori infection: the

Maastricht VI/Florence consensus report

Peter Malfertheiner © 2 Francis Megraud © ,* Theodore Rokkas © *

Javier P Gisbert @ %7 Jyh-Ming Liou @ ,® Christian Schulz ®,*

Antonio Gasbarrini,"° Richard H Hunt,'""? Marcis Leja ® ,'*** Colm O'Morain, "
Massimo Rugge "7 Sebastian Suerbaum, *"® Herbert Tilg 2

Kentaro Sugano 2 Emad M El-Omar @ ,2' On behalf of the European
Helicobacter and Microbiota Study group

ACG Clinical Guideline: Treatment of Helicobacter
pylori Infection

William D. Chey, MD, FACG!, Golin W. Howden, MD, FACG, Steven F. Moss, MD, FACG, Douglas R. Morgan, MD, MPH, FACG:
Katarina B. Greer, MD, MSEpi®, Shilpa Grover, MD, MPH¢ and Shailia C. Shah, MD, MPH

Kim SG, et al. Korean J Gastroenterol 2013;62:3-26

Jung HK, et al. Korean J Helicobacter Up Gastrointest Res 2020;20:261-287
Malfertheiner P, et al. Gut 2022,71:1724-1762

Chey WD, et al. Am J Gastroenterol 2024;119:1730-1753
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HEH-AEAHE Y| N1 B2 Z=E OFHHI0|

2| A8 oY

Hu

2| #FHA 27 (%-589)

! 2 BEIc | dOi7H] By
7k HAIBS} (31T HAIBHALR BE 11%d) Endoscopic Test
(1) Warthin-Starry Silver Stain D5891 176.33
(2) CLO Test (Urease Test) D5892 154.01
(3) B 9 =7 Culture and Identification D5893 184.74
L. 4| Antibody
() oY D5894 159.99
(2) LBtHAZAL D5898 67.67
C}. L&A Stool Antigen
() SLHFFA D5895 341.25
(2) YEHFHA D5899 47.02
2t 223 SHAYEZE-EYEA] Urease Breath Test D5896 356.08
of. Wa| A To| 22l 7 22t AZ010|A SHUA Y SEHOI[H7|MEEA] D5897 1,088.10
Helicobacter pylori Clarithromycin Drug Resistance Mutation
F:THEE0 A A A S0 He 7lE, BH20| e RdF0 HE

« Giemsa stain
o Diff-Quic @ (Lt-563 E=YM 1Al H2017-265%)
- HP LAE BAo= A|dst= 42 £5897H1) HP ZAL-LHA| B 5t-Warthin-Starry Silver Stain +H

AT 7|HAHUBT) 2H7|&E

[EHEX|E DA H2017-2635(H L), 2018.1.1]

St Z#2 320 2YSHE 2AFsiH, 1 Qo= Ha 0.

n
i

1) H. pylori $EX|E F 31 THES 23 A= 22
#HEXE = 4F(Proton Pump Inhibitor MX & F0jct= 22 £0 ST = 2F)7t 2ot & HAM
AR Al 1] 91D, M2 HIist F=It X2 E 3

(Ol 3= Mz XNz9 SHolLt H3F 20 2F = HEglol 2

2) H. pylori &€ o8 20l 23] A|RS= 22
7t AIE S22 ¢ 3 HoIXFe 22HdHEET| Z8ho| =lE SAtEM
| ES0H £= FEHH £ E STE = glc Iz dolg e So2 &€ 30| =2 8=
I 58 480 =2 HEH(IEHE, 8Y 54 T IR )0 422 2510 £ 2”0l = 82
Lt Edbd gan 2k g XHHHS)(Idiopathic Thrombocytopenic Purpura, ITP) &Kt

=
rE
oot
rdo
oY
>
il
2
N
HA

2 OFOf| Al & AIBH 5890+ Helicobacter pyloriZd Ab-CHEHEHRIC

=97

LHAIZEAME HAMS7| B = WAIZBEAE & & Sl 320l AMASt= Helicobacter pyloriZi At-CHEHE

=
fle ot Z2 20 H. pylori T 2 ET X H. pylori X| 2 4~8F T ©E S22 5 LotE7| ¢

AN

7h K& EE HE 4ER S0 A= 82
L. Ct2 YQUS &S = 8lE& refractory iron deficiency anemia?t S|H &= Z 2
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AN LY Al B8

. E7|A

+ H{QF

PCR (H LS F) - 5591

— PCR: %5917}, D5911076, HP [EEtZAHAHISEH] - HP ZF FICH
— RT-PCR : %591, D5912036, HP [&A|ZHE

- PCR (i) : +591Ct, D5913016, HP &
El:l]
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€=M (next generation sequencing, NGS) — 55890}, D5897
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02 ot
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=
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8! 5% (Culture and Identification) —

=5897}-(3), D5893
= =20 i SE0 22

dd dA2 QEE Als =9 28

LH’d =HHO|HAL (PCR Ui,

=RPT-ERS)

+ PCR (LH4) - F=591CF, D5913

- 53 CLRO| CHSH i 08 TITH
- O

Al
o
- wdgenel o 47 sxo=

- HP 7%}\|- 7=1|. OF A -|o| §}x|.

fols

DNA S23% 5 H7|FE2 &4

¥ 7| =87 Basic target amplification, Y4

o« FIIMLEEM (NGS) - 5890} D5897
- 5% . CLRO| Ciet Lo off T 3l HP &Y

HP :Q-% ‘g;x|.0| I‘II‘IXlE 711-1

StX |.O| I-II-I);|§_ A4

— O Hp AL ZaF 2ol 2xt

- HE ¥Rt & ¥F =X o2 8E DNAE F&ETH 2, §0| Z2t0|HE 0[&8310] PcRE &3
DNAE 55t & F7|MEXSEM 7|0 2431 EXE0| 75 =

® 7|Z28F: Sequencing / x AH: 9| MZH =%
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= TAl "2021-177= (2 2, 2021.7.1.]

Ct2a 22 Z20 2Yg0E oysE
1. 585

1) 2|3 e T2 2 QITHH. pylori & &0l) 2514 Y

2) 2|2 e DA 22| OTHH. pylori ZF Q) MSE MALT E=ZF

3) Ee|3Ete oY ze|o HEE Eate| =719 HAls
2. 47| 129 20 e 0|2 H#o 80| East 39 df0= TMEFH XE o A S0 2 7|Z.0f ¢

2t 2OREES 80%=E HEd

1) g2lZetE nteEe| ZEo| 2lE HEo| A FHEAE £

2) ®e|3EtE oY 2| 20| =S Y ZISH[E D, B, At0i(first degree)2l I THX|]

3) Ao Ete oY= Z2gol =l 2= 2

4) "3 etE mYze| Z4Eo| =EelE Ve TEd MEa o 2ast0 EX7t F0/0 3ot B
3. Abguy

Ot ZAL EF(PCR U4, G7|MEEM)E SA| HASt ZR0= 17kX] ZAEH 135 QIHE.
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Warthin-Starry Silver Stain D5891 14,490 (e} o X o
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Hj¥ o I D5893 15,190 o) o X o)
M ELEHY) D5894 13,150 o o X o
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CHHE R (YEEF) D5899 3,870 0 X X X
UBT D5896 29,270 0 X X X
g SHHO| [H7IMEEA] D5897 98,390 X X o] X
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L 2| ZYE A X2 AT EX]|HE [2020]

Empirical treatment Clarithromycin resistance test

. Sequentl_al or Bismuth quadruple Sensitive Resistant
1t line PAC 14 days concomitant therapy 10-14 days
(PPI-amoricillin- therapy 10 days (PPI-bismuth-tetracycline-
clarithromycin) (PPI-amoicillin- metronidazole) PAC 7 days PAM 7 days
clarithromyein-
metronidazole)

2 fine Bismuth quadruple therapy

(PPI-bismuth-tetracycline-metronidazole)

ZT%“’ Levofloxacin triple therapy (ppi-amoxicillin-levofioxacin)
ine
and others (flucroquinolone triple/quadruple, rifabutin containing therapy, high dose dual, concomitant therapy)

Jung HK, et al. Korean J Helicobacter Up Gastrointest Res 2020;20:261-287

HA

Ac|3E M2 K& HE

Regimen Drug Frequency Duration (days)

Standard triple therapy PPI (standard dose) bid 7-14
Clarithremycin (500 mg)
Amoxicillin(1 g)

Bismuth quadruple PPI (standard dose) bid 10-14
Bismuth subcitrate (120 mg) qid
Tetracycline (500 mg) qid
Metronidazole (500 mg) tid
Sequential PPI (standard dose) + Amoxicillin (1 g) bid 5
Then, PPl + Clarithromycin + Metronidazole bid 5
Concomitant PPI (standard dose) bid 10

Clarithromycin (500 mg)
Amoxicillin(1 g)
Metronidazole (500 mg)

Hybrid PPI (standard dose) + Amoxicillin (1 g) bid 7
then, PPI + Amoxicillin + Clarithromycin + Metronidazole bid 7.
Levofloxacin triple PPI (standard dose) bid 10-14

Levofloxacin (500 or 250 mg)

qd (500 mg), bid (250 mg)
Amoxicillin(1 g) bid

Jung HK; et al. Korean J Helicobacter Up Gastrointest Res 2020,20:261-287

P-CAB based therapy

Triple Therapy-Based on Tegoprazan, a New Potassium-Competitive
Acid Blocker, for First-Line Treatment of Helicobacter pylori
Infection: A Randomized, Double-Blind, Phase Ill, Clinical Trial

ITT FAS PPS
A‘\Ul% quof C‘\OO*
p=0.009" p=0.010" p=0.013"
_. 80 _ 80 ] _ 80
g 8 2 69.33 67.33
o g280 60.57 e 83.53 61.27 @
g 60 5 60 B 80
c < c
2 = S
3 40 g 40 § a0
] b1 =]
jd e £
w i i
204 20 20 4
0+ 0+ 0+
TPZ LPZ TPZ LPZ TPZ LPZ
(n=175) (n=175) (n=170) (n=173) (n=150) (n=150)
Treatment group Treatment group Treatment group

= Tegoprazan (TPZ) is an effective as proton pump inhibitor-based triple therapy.

Choi YJ, etal. Gut Liver 2022;16:535-546.
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[EHEX|E TA| H2022-2685 (24H), 2022.12.1]
Omeprazole (2F: Fct2 MM E 5), Lansoprazole (BY: 2AEWE 5), Pantoprazole (BF: HEEH 5),
Rabeprazole (E%: Tt2| | EH &), Esomeprazole (BF: HAISH &)
1. 5]7kAFE e LOIM R0 Al RYa0 22 AEoz of
2. 57HArE HRIE =alotd] of2fet 22 7|Eer F£0 Al RY=E0S 2FE.
7t delAeE DU 2|(H. pylor) Z A0l 2ACIE CHS(5EF)0| SALUM MTBRHOE F0/5= 29
Lt 9121’8 21H Y (latrogenic ulcer)0ll A7 &5 7HA| Ol 2} fAIQ] IHY X=2| 5|7t BY.EF2 FOE AE2R 35,
Zch 8% SOIMHA| S04 QlE B
3. B7HAIE HRIS ZaolY] Of2fet 22 J|TES 0 Al gt HAUS E‘If7|' -'?'-'F::’E% El
7 de|RYte oA 22|(H. pylor) 2 Y0 2olE ChZ(EES)e| SAloM M2 Fojsts 23S
Lt de|3BtE TUZ2|(H. pylori) ZHH0| 342l X-E3 MALT (Mucosa Associated Lymphoid Tissue) HZE A0l A X
RECE Fojslz H2
(Ha| 2 Mool thotd T Pantoprazole 20mg, Rabeprazole 5mg, ‘OlA0Z

40mg’, Esomeprazole 10mg2 |2

T2 M E20mg, ALHSOILNLYS

llaprazole ZAH| (

¥ &

.l

S)

[EHEX|E DA H2018-58% (2A]), 2018.4.1]
1. 5 7EANE He LolA £0f Al 2 Y2 0E A
o MolRFALS K=
- AL HYIRE
- oA sl BYXlE
o H2|[EE SFUI22|(H. pylor)0] ZEE Q|-MO[XTHYL T UX|E o THEH HERY
2. B7HAFE HQIE ETI5101 9]¢ 2| Y(latrogenic ulcenO] BT 443 THA| O|= 2t %X|Q| YUY K=
ol 37t 8Y-B82o= RO E X o= 3t i s UMK 2¢ AHE

Tegoprazan A1H| (&%

: Alo|ZHE 50U O™ F)

[EHAEXE DA H2023-1205(2FAl), 2023.7.1]
Zh oFH|E Bi7tAtE Q| LHOlM Of2ie 22 7|EcR RO Al 2YSHE TN, & QAFI|FE old=
gt MY WAL REEE T,

7b 0|2t 91 |02t A= SR ESo| K2

Lt el X2

Ch O[gtd AAEFRES X E T RAQEHER5mg0 2teh

2t A5 HIY SR M o] Wa|FuE DU RE| M S 2Tt SN B
= DALJHE AtE
TIIbM, YAZIERE YLARTEH &35 o|H 52 HZSI0 A3hd YL BR0ME He|ILE DTHL2E| Mz
£ 9 24N 2'a s 2Y=20E, I AEd Y St Me| A8t U =e| M At A
HeoHMs HYHEoHEHo2 IO E ol
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SIS E: wadey B X5 2= 21F JIE

Lafutidine 278 (2Y: 227} 10mg 5)
[EHEXE DAl H[2013-210F (2A|), 2014.1.1)]
1. 0| 7hAFE HR|LHO M Ot2et 22 V|Eoz £0 Al 2YFHE AT,

. -v-l-'Hlo, Ho|X| ™ Y

. BHAY U BEE YEAUE| M

+  Helicobacter pylori0f Z &= EI‘"é' H

. Old Eok

- gREH=E XE.
o = e | =
HAEH| A 207|E Fe
+ Omeprazole, Lansoprazole, Pantoprazole, Rabeprazole, Esomeprazole : S{7tAtEHS &

ot Mo S0 7[=0f [Mat B ALE Vhs
+ llaprazole: |-4O|X[ZH 0l CiTt ®M o AL 75

+ Tegoprazan: 25k H0l CHst Mol AHE 75 (Cf, IS S0l THEE Mo Al ALS

ot HYEoIREoR oIF)

- Lafutidine : 28k YN LIt HZo A& 7ts

.
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R e ey CEC T

2
T

[EUEXE DA H2022-

(A SdlH O S RASH

1. S{7HAFE HO|E ED}510] of2fet 22 H2(5EH)0l T4 (Clarithromycin, Amoxicillin, Tetracycline)
8l #2AEH|(Metronidazole)E £0| A| 2YZ0HE YT
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@ oM ATR-BIQUE Y| M1 22|H2E OFtH0]|

Clarithromycin 28| (2zj2/A =283 8%H 250mg 5)

Lt OJ2hg B M 7| 2R

2. BI7HAME I RISl Ol2fof 22 J|FEo 2 S0f A| 4T HYS BRI FUES Y

Lt da|3EE Tt 2E|(H. pylor) ZE0| S48 X

1. 517W33 Hel YoM R0 Al 2450 2 AEo 2 S, 5i7tAFe BRI =05L0] orahet

7f “'Elih#ﬂ %°‘EEI(H pylor) ZE0| ZOIE CHE(5EF)2| BAtUM HZage Fost= &

oH
7t da| 29y oY 22| (H. pylori) 20| Z2lE LHEEEs)2 2t Mzadez 0

Z2 7

Levofloxacin A1 H| (Z2%: g=uMy 5)

[EHEXE DA H2022-111F5(2FAH]), 2022.5.1)]

1. S7tAFE H| LHOIM 1A+ 24X R0 2 40| STEX| = BX0AH £0ict= A2 FE S 2 o0, Of2fet &
2 FRc 1A Y E BY Mol 2420 E T
7 EF A0 EHO| Qe B M| 50| KotE 2, §F AR, d8 Fo|Z Aol WY, =24 LMY
Lt 525 HEEXe| 4L B-lactamit HESIY £0 A0z Q&S
2. S{7hALE O E X05t0 OfEliet 22 7|ECE ROA Ym0 E 2FEE.
7t dstghat F thsel A2
L el asty oA 2 2|H. pylor) Z Y0l =QIE ChSEe=)e| 2AM0A 3kt HE2H2E 10~14U7Z F043 F
3. S{7RAE HRIE E01510] Offiet 242 J7|E2 B R0 A| g HAUS HX7L RYES &
7t ge|3YE TLE2|(H. pylor) 20| ZQlE ThEEEE)C| SA0A 34 HTRYU2E 10~14U7F Foot B2
Lh & EI_:J_E#E‘l MU Z2|(H. pylori) ZE0| 3492 M523 MALT(Mucosa Associated Lymphoid Tissue) LS HXI0f
A 3%t HEeHes 10~14Y7H FOl0t &

dz2|o| Hda | Fogte M S07IT T dES UAE EHE

[EHEXE TA| H2022 111§(°*I1| 202251]
1. S{7HALE He($I-

2. o|7pArE HeIE _-"EI!FOF@I ofziet 22 Z2o 50 A 250 E e
YE|ZEH TFY22|(H. pylor) S0 ERIE CHEo XM HZ2HEZ Rojots &2
7k M52 MALT(Mucosa Associated Lymphoid Tissue) 2 Z &
L Z7|9L BHeE 2
Ch Eg4 FAT 244 IS (idiopathic thrombocytopenic purpura)
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SEE EHIAYE TEL X2 29=9H 1Y JE
Rifabutin Z7H| (2. ojo|a g eIzt 5
[EHEXE DA H2014-345(24A), 2014.3.1]
SI7hARE el Lol M Of2et 22 71F o= S0 Al RYTUE AWM, & UHI|E olQols oyt MU
$R}TF HREEE 8
1) CHAIUY 2o 2 & ofF|of Z25=40| Rl= B2
) AUXTGZEEIOIZAHIV) ZEEAL 2 K20 M H 72 LA EFHAZE LA AXH (NNRTI: Non-nucleoside
Reverse Transcriptase |nthItOI’S)EI‘ CH 2815 4 2 H H|(Pl: Protease Inhibitors) Al €2| EHet0|2{ A K| H|
(Antiretroviral agent)@t H& A| Y24 SEE O 2 OI3|| Rifampicinidt E 80| E7tstt B2
3) &7[0|A =hxto| H3 A= O0f| M ZA| 2 AH K| (Calcineurin Inhibitor) Al € 2| ™S A H| H|(Cyclosporine S)2t &
Al SfEHTER o2 28| Rifampicinil HE0| E7ts¢ 3
L B0 7|2k 67 B Q1SN 67 B & £11510] ROl5H: B0 = ROAZAM S8 HE A MHEE 2¥Z0 &
Ot H|ZS gt ofl 0I5t E20ll= (Yt A v 2 gt X280l | AH5H0] 1 E.
S8 CELCEPEEEE RN e
e |
Sk A =1 = X
o ox'" H0:|7|T'_' oEI
+ Amoxicillin, Metronidazole, Tetracycline : Zf K| Q| &{7FAtEHE Z=1t510] A2l 7|&
o et AL ZHs
« Clarithromycin: M#2| 7|&1 SYsHAH =0 2IH
« Bismuth : HZ2| 7|E2 S LA =0 QFE
« FHQ ARE7|ZHOILL EF-Z 70 tiT M 8l
+ Levofloxacin : M2l 7|F0| SYSHX|Tt 3%} 0| 42| A< 10-14Y Fof0] CHS =
ol
o
* Probiotics (HZETH) : M7 SHE H8 NYd= 42 MYZARH == Lt
A
OB ety F T T ZYE e R g2 YT
OF|ed = =
Mz Xz 4HE 807|&E
g Bkl ore:
PPI P-CAB H2RA shelH| HEEH
omeprazole amexicillin
lansoprazole clarithromyein
okH| pantoprazole | ilaprazole | s-pantoprazole | dexlansoprazole | tegoprazan | fexuprazan | zastaprazan | lafutidine tetracycline bismuth
rabeprazole levofloxacin
esomeprazole metronidazole
48
e o o o o o o
X5
MALT o 2 Q
=719
=2 9 ° 0
ITP o X o o
HP(+) Ol)H}_
= = o X X X X o o
Q2|0 X X
7?%:'24 100/100 100/100 1007100
1@3 100/100 1007100 100/100 1007100
A} 50| 100/100 X 100/100 1007100
HP (-) I,JELE 100/100 X 100/100 1007100
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@ oM ATR-BIQUE Y| M1 22|H2E OFtH0]|

HEs HP @Al Clarithromycin Li‘d EAb HP H& X|&
azhd A o] PCR (0), E7|ME L4 (80/100) e}
HSZ MALT 2=Z e} PCR (0), E7|MEEM (80/100) o)

=7 Y EHle = o] PCR (0), E7|ME L4 (80/100) e}

ITP o] PCR (80/100), E7|ME£4 (80/100) o}
ME HHE = 90/100 PCR (80/100), €7|MEEM (80/100) o

AL 7tEY 50/100 PCR (80/100), €@7|MEE4 (80/100) 100/100
=4 21dg 90/100 PCR (80/100), €@7|MEE4 (80/100) 100/100
Ha Xz 2t&t 59| - PCR (80/100), E7|ME£4 (80/100) 100/100

ne

B|3EtH oY =2 M X2E 25 HY, NS MALT E=ZF, 7| 2/¢0| EH& =,
|- =

P RIMEL LAIE EXE =0l 2¥=07

=

« RAZI|HANUBT)E Mo OIRE 20lst= 42 2071 7testh, 2shd A YoM =€ ¢
o= ZEAHATL 22T ALt ITPOM TiEt 3o = Z0i7t QIF I

« Clarithromycin LH4 ZHAH= PCRIF G7|MEEM F o 7hX|gF MA[E 4 Q10 FI7[MEEY
2 2oL HE 80%2| ME=0f CH4tO[C.

« Mz Xz AH = L=2AHAM HASHE T2 AN 20| ALE 73t &, 48t
HEE AMorE X Qe CHE 22| PPI2 amoxicillin, clarithromycin, tetracycline, metronidazole,
bismuth= Hl= A =0 At Al S0{7t 1YL, P-CAB & tegoprazan2 22Hd H 0l A,
levofloxacin2 34t 2 810 otsf S 017t I FElC.
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cline2 47|15 Aot XM SHE = Y= ST LRHMOM= 27t EQSILCE. amoxicillin2 AlH{4E 2F=0|7]
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B2 SRoME s 4822 BAE0| 37t 4 ULCL 0|0 w2t ZHEH SXoM= 7HEH clarithromycing E
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Gastric cancer still remains as a major global public health problem because of a substantial dem-
ographic-driven rising in burden, despite the decreasing incidence trends observed in many countries.
Gastric cancer had long been the most common cancer in Korea, but it ranked as the 5th most com-
mon cancer followed by thyroid, colorectal, lung, and breast cancers in 2022. The National Cancer
Screening Program (NCSP) for gastric cancer has been implemented in adults aged =40 since 1999
and recommends endoscopic screening every 2 years. The beneficial effects of the current NCSP on
early cancer detection, cost-effectiveness, and mortality reduction are evident. However, the screen-
ing program results in a large socioeconomic burden and the consumption of medical resources, as it
focuses solely on secondary prevention (early detection) for gastric cancer mortality decrease rather
than the primary prevention to reduce gastric cancer incidence.

Helicobacter pylori is defined as a group | carcinogen by the International Agency for Research on
Cancer in 1994. In 2013, a Working Group was convened by IARC/WHO to evaluate H pylori erad-
ication as a strategy for gastric cancer prevention. Thus, its eradication has been suggested as an
important primary gastric cancer prevention strategy. Well-designed randomized controlled trials in-
volving high-risk groups (post-endoscopic resection of early gastric cancer and family history of gas-
tric cancer) underwent in the National Cancer Center Korea clearly showed the gastric cancer pre-
vention effect by A pylori eradication. Also a few long-term follow-up studies in the general pop-
ulation of small size have also provided supporting evidences on the effects of A pylori eradication
on gastric cancer prevention. However, recently published large-scale RCT underwent in China involv-
ing about 100 thousand persons showed very modest risk reduction ((20%) compared to that of pre-
vious meta-analysis of small RCTs (about ~50%). More importantly, gastric cancer prevention effect
in group over 45 years old was not significant. In meta-analysis including asymptomatic population
reduced one-third of gastric cancer incidence.

At the National Cancer Center Korea in collaboration with the International Agency for Cancer Research
(IARC), a large population-based multi-center, randomized, controlled trial (HELPER study) is undergoing
since 2014 to evaluate the gastric cancer prevention effect of A pylori eradication in the general
population. Over 5,200 H pylori-infected persons were randomized till 2019 December to take bismuth
quadruple therapy for A pylori eradication, or corresponding placebos. The participants will receive bien-
nial endoscopy through NCSP for 10 years, while an interim analysis is planned after 6-year follow-up in
2026. The primary outcome is the comparison of the gastric cancer incidences between the treatment and
placebo groups. The study will provide high-quality evidence whether H pylori eradication strategy for
gastric cancer prevention in the average risk population and the NCSP will be modified accordingly.
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H. pylori-negative gastric cancers

&

gastric cancers after eradication

/

Sun-Young Lee M.D., Ph.D.

Department of Internal Medicine,

Konkuk University School of Medicine, Seoul, Korea

H. pylori-negative vs. H. pylori-naive

4

Individuals with past infection
After H. pylori eradication therapy

H. pylori-negative

Unintended eradication
Spontaneous regression of H. pylori

H. pylori-naive

H. pylori-naive cancers
Ono et al. Digestion 0.42%
2012;86:59-65 (1/240)
2018;98:127-34 {46,/ eoe)
. Kim et al. Gut Liver 3.97%
(never been infected) 2016;10:212-9 (28 / 705)
neheosaer | 542%
2011;16:382-8 (B4.'620)
Sastroonteral | 557%
2024;59:1-10 (63/1,131)

2TANE HMPXE T YL

H. pylori-negative cancers

4

Adenocarcinoma of fundjc gland-type

Flat foveolar-type tumo

Pyloric gland tumor
(Intestinal-type gastric dysplasia)
Stomach and Intestine 2024;59:829-39

* Cardiac cancers
¢ Autoimmune gastritis-related

cancers

* Epstein Barr virus-related cancers

* Cancers induced by bile reflux
* Genetic diseases:

(1 Hereditary diffuse gastric cancer

2) Familial adenomatous polypos

3) Gastric adenocarcinoma and p
polyposis of the stomach

is

roximal

(@) Familial intestinal gastric cancer

(® Li-Fraumeni syndrome
(® Peutz-Jeghers syndrome

(@ Hereditary non-polyposis colorectal cancer
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1. Adenocarcinoma of the fundic gland type

* Oxyntic gland adenocarcinoma covered by foveolar epithelium (no demarcation line)

*  White subepithelial tumor with irregular vasculatures and dilated gastric pits
* Chief cell-predominant: MUC6 (+), PG | (+), H*/K*-ATPase (+)

* Some (12-43%) show guanine nucleotide binding protein alpha-stimulating complex

(GNAS) mutation
Jap J Gastroenterol Endosc 2016;58:1492-503, Stomach and Intestine 2024 ;59:673-86

2. Signet ring cell carcinoma (SRCC)

Stomach and Intestine 2023;58:1669-78, 2018;53:658-70, 2016;51:622-33

* Cancers at the border of oxyntic and pyloric glands
* Small (<2 cm) and pale Ilb: better prognosis than H. pylori-infected SRCCs

* Most (67%) show cadherin-1 (CDH1) mutation
* Related to hereditary diffuse gastric cancer syndrome

74

Hereditary diffuse gastric cancer syndrome
_/

Stomach and Intestine
2020;55:1146-9

* Family history of SRCC
¢ CDH1 mutation (+)

Jap J Gastroenterol Endosc 2018;60:1450-63
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H. pylori-naive undifferentiated gastric cancers

in Japan — a multicenter study at 12 centers Y

* Among 222,656 individuals, 35 (0.020%) pure SRCC (PSRCC) and 7 (0.003%) mixed
SRCC and poorly-differentiated adenocarcinoma (por/sig) were identified.

PSRCC por/sig p value
Patient background n=34 n=7
Age (years) 54.2+11.6 4784 0.137
T Sex (male) (%) 23 (67.6) 3(42.9) 0.390
@ sessivin Family history of gastric cancer (%) 1(29) 1(14.3) 0.316
History of gastric cancer (%) 129 0(0) 1.000
@ L Smoking history (%) 18 (52.9) 3(42.9) 0.697
Acid-suppressive medication usage (%) 8(23.5) 0(0) 0.310
@ 1IN esion characteristics n=35 n=7
P Size (mm) 6.7+3.7 206166  0.088
@ porisig | Location (U:M: L) 0:14:21 1:4:2 0.040
Location (Gre : Less : Ant : Post) 7:13:10:5 4:2:0:1 0.162
Depth of invasion (pTla: pT1bl : pT1b2 : pT2) 35:0:0:0 2:1:2:2 <0.001|
Vascular invasion (%) 0(0) 2(28.6) 0.024
Lymph node metastasis (%) 0(0) 0(0) 1.000
| Treatment method (ER: ER following surgery: Surgery) 35:0:0 3:3:1 <0.001I

Kemmoto Y, et al. Intern Med 2025; Epub ahead of print

Atypical SRCCs in H. pylori-naive patients
i

e pT4aN2MO AGC B5
* 90 x 80mm
* SRCC mixed with

poorly-differentiated

40 year-old female adenocarcinoma

Stomach and Intestine 2025;60:494-508

* SRCCin the antrum
* Pan-atrophy in corpus
* Pernicious anemia

* 25% develops gastric
cancer after age of 50

Jap J Gastroenterol Endosc 2016;58:1492-503

Gastric adenocarcinomas in autoimmune gastritis
/

AIG patients with
gastric
adenocarcinoma

With past or current

iapviortnahe H. pylori infection

X
SRCC with poorly-diff.
adenocarcinoma

Number of patients

18 (25 cancers)

47 (72 cancers)

Age

70 (63-74) years

75 (62-79) years

Lauren’s diffuse-type

28.0%

8.3%

Location of cancer

Upper and middle
stomach

Lower stomach

Takasu A, et al. Gastric Cancer 2025; Epub ahead of print
Cureus 2024;16:€66910
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Gastric neuroendocrine tumors (NET) in AlG
_/

* 1,598 AIG patients (median follow-up: 89 months)

* Gastric adenocarcinoma: 0.12 per 100 person/year

* Gastric NET: 1.22 per 100 person/year

* Risk factor for NET: vitamin B12 or iron deficiency (HR=16.44)

PCA-positive ~ PCA-negative

\\ . PCA-positive ¢ PCA-negative :
/ x " H. pylori-exposed ~ *-"H. pylori-exposed

H. pylori-naive| H. pylori-naive

H. pylori-naive

PCA-positive H. pylori-exposed

>> vitamin B12 deficiency/iron || ~PCA-negative
deficiency manifestations
>> first-degree family history of | >> older age

AlG << autoimmune diseases
>> type 1 diabetes mellitus
>> pernicious anaemia

>> female
>> proton pump inhibitor
>> Jower socioeconomic status

>> younger age
>> chromogranin A
>> gutoimmune diseases

Lenti MV, et al. Am J Gastroenterol 2025; Epub ahead of print

3. Raspberry-like foveolar-type cancer
i

* Adenoma outside Japan

* <lcmredlsp

* Gyrus-like microstructure with
irregular papillary structure

* Irregular capillaries with well-
vascularized stroma
* MUCS5AC (+)

* All show Kruppel-like factor 4
(KLF4) mutation

* Adenoma outside Japan

* 35cm
* White and flat
¢ Upper and middle layer of lamina propria

Dig Endosc 2025,37:61128  © MUCSAC (+)
* All show adenomatous polyposis coli
(APC) and K-ras mutations

=

Familial adenomatous polyposis (FAP)

L

Gastric adenocarcinoma and proximal
polyposis of the stomach (GAPPS)

e
= P (. 4
Jap J Gastroenterol Endosc 2018;60:1450-63
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Distribution of fundic gland polyps and

risk of H. pylori-naive cancers in FAP patients Y

¢ PO: No fundic gland polyp

* P1: fundus or greater curvature of the body 3

* P2: greater curvature to the anterior or posterior wall of the body Cancers increased from PO

* P3:involving the lesser curvature of the body and localized to the to P4 (odds ratio=14.1) only

in Hp-naive FAP patients.

proximal half of the distance between the cardia and angle
¢ P4: spreading from P3 to the anal side of the lesser curvature
.

®
=3

o @ N
S & o

Gastric neoplasm (%)
8 8

N
153

10

PO P1 P2 P3 P4
Distribution of FGPs
Gastric Cancer 2024;27:1311-9
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Foveolar-type tumors after using acid suppressant

After ESD *Two years aftefESD

" ¢
R 1 3

s
— prt

~ After using PPI for 2 years

Gastric Cancer 2025:28:537-43  Myltiple metachronous foveolar-type tumors

1. Recurrence after ESD in the greater curvature
2. New, de novo tumor in the lesser curvature

5. Pyloric gland cancer
A

* Adenoma outside Japan
* Intestinal-type gastric dysplasia

* Middle layer of the lamina propria

* Smaller size (<1 cm) than Hp-infected
pyloric gland tumors

* CD10 (+), Cdx2 (+), p53 (+), Ki 67 (+)
* Most (75%) show APC mutation
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Foveolar-type and pyloric gland cancers in Japan

Adenomas outside Japan
WHO criteria Japanese criteria /\L\/
{Enlar | and prominent
Dysplasia invasion’ ; Mucosal Pyloric gland
cancer, mucosa Fundic gland mucosa
of the dy:p(uﬁc cells Mucosa
Mucosal cancer | V10 4ne Iamina propria Muscilaris
mucosa 1 —
Viat the osa with v
Mucosal cancer | cancer cells limited to
with LVI the mucosa Submucosa cancer
(depth of cancer |= (depth of

invasion: mucosa) cancer

Muscularis propria | invasion:

Gut Liver 2017;11:383-91

ICD, intestinal-type gastric dysplasia
SRCC, signet ring cell carcinoma

FGA, Fundic gland adenoma : $
OGA, Oxyntic gland adenoma - T Respbenyime. Flattioe
GA-FG, Gastric adenocarcinoma of fundic gland type

Pathol Int 2024;74:423-37

Gastric cancers after H. pylori eradication
e

Common findings:

* Gastritis-like cancer

* Well-differentiated adenocarcinoma
* Lauren’s intestinal-type

* Small and slow growing

Risk factors: Stomach and Intestine 2016;51:750-8

* Advanced atrophy or IM Corpus atrophy (high-risk group)
+ 0Old age 1. Gastroscopy: open-type atrophy
. Male 2. Microscopy: OLGA stage IIl/IV

3. Pepsinogen assay
¢ ABC method: PG | €70 ng/mL & I/11 <3
* GastroPanel: PG | <30 ug/L or PG <50 ug/L& I/Il <3

* Use of acid suppressants

Gastritis-like cancers after eradication

We||_diffeteqti'éted After eradication Epithelium with low-grade atypia
adenocarcinoma iR \ 7
.

Signet-ring cell carcinoma After eradication

Stomach and Intestine 208;53:672—96, 2016;51:742-9
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Gastritis-like cancer vs.

Well-differentiated tubular adenocarcinoma
* Irregular microsurface pattern
* Irregular microvascular pattern

* Regular microsurface pattern
* Regular microvascular pattern

* Demarcation line (+) * Demarcation line (+)

Gut Liver 2021;15:338-45
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H. pylori-negative cancers after eradication

A

Stomach and Intestine 2025;60:98-105

Adenocarcinoma of funi'i?c gland type

* Irregular microsurface pattern
* Regular microvascular pattern
* Demarcation line

Stomach and Intestine 2016;51:750-8

Summary on H. pylori-negative cancers

A

* Only few are true Hp-naive cancers.

* Most cancers occur in Hp-exposed stomachs.

* Some are induced by acid suppressant, iron deficiency, and vitamin B12 deficiency.

Hp-naive | Adenocarcinoma of | Signet ring cell Raspberry-like Flat foveolar- | Pyloric gland
cancers | the fundic gland type carcinoma foveolar-type cancer | type cancer cancer
Oxyntic gland Cancer at the
adenocarcinoma border of ; .
Pathology e Sy el O Adenoma (dysplasia) outside Japan
epithelium pyloric glands
Gastroscopy| Subepithelial tumor | Small pale llb Small red Isp 3-5 cm white Ila | Small lla or lic
Gene 5 5 - APC (100%), ”
mutations GNAS (12-43%) CDH1 (67%) KLF4 (100%) K-ras (100%) APC (75%)

GNAS, guanine nucleotide binding protein alpha-stimulating complex; CDH1, cadherin-1; KLF4, Kruppel-like factor; APC, adenomatous polyposis coli
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ical characteristics of primary gastric lymphoma detected
g for gastric cancer in Korea®

Seoul National University Hospital, Seoul, Korea
2003.10. - 2013.9.

-3

Healthcare System Gangnam Center
Health chack-up recipients (n = 121,802)

Gastric lymphoma (n = 460)

| Outpatient clinic |

Screening endoscopy (n = 105,194)

Gastric malignancy (n = 429)

T 105,194 health-check up patients

Gastric malignancy; 429 (0.41%)
1250

| Primary gastric

Screening group

lymphoma (n = 52) Primary gastric lymphoma (n = 378)
utpatient group

MALT lymphoma; 51 (0.05%)

52 included at baseline
2 initiall lost 10 folow-up
. 50 underwent staging work-up and
received initial treatment
50 response evaluated
for initial treatment

; ™~ 1/2000
378 included at baseline
5 initially lost 10 follow-up
373 underwent staging work-up
360 received inilial treatment
351 response evaluated
for initial treatment

] 1

51 included in the subgroup analysis
51 MALT lymphoma

ODLBCL ina 21DLBCLIna
background MALT lymphoma

250 included in the subgroup analysis
229 MALT lymphoma

background MALT lymphoma

Journsl of Gastroenterology and Hepatology 2016:31:1572
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Initial Impression of EGD

Lymphoma 13.5% 37.8%

Others 86.5% 62.2%

Modified Ann Arbor stage

IE 94.0% 70.2%

/e of G d /- logy 2016:31:1572

FIGURE 2. Representative Images of endoscopic classification for gastric mucosa-associated lymphoid tissue lymphoma. Mass-forming
type included (A) subepithelial tumor-like appearance, (B) cobblestone mucosa, (C) fold thickening, and (D) polypoid or mass. Superficial
type included (E) flat depressive lesion (llc type), (F) erosive lesions, and (G) discoloration.

J. clin, Gastroenterol. 55, 785-791 (2020).

N

Fig 1. various endoscopic findings of gastric MALT lymahoma. (A) MALT lymphoma mimicking erythematous gastrits, (B) ulcer scar, (C) polyp,
(D) ulcer, (E) mass, and (F) thickened fold. MALT lymphoma, mucosa-associsted lymphoid tissue lymphoma.

Korean J Gastroenterol Vol. 74 No. 6, 304-313
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MALT

Wotherspoon scoring system for

scoring gastric lymphoid infiltrates
score [Diagroc _[isologicttonnuns ___________|

-
. Chronic active gastritis

Chronic active gastritis with florid ly
mphoid follicle formation

Suspicious lymphoid infiltrate,
probably reactive

Suspicious lymphoid infiltrate,
probably lymphoma

- MALT lymphoma

~

i

Scattered plasma cells in lamina propria. No lymphoid follicles.

Small clusters of lymphocytes in lamina propria.
No lymphoid follicle. No lymphoepithelial lesions.

Prominent lymphoid follicles with surrounding mantle zone and

plasma cells. No lymphoepithelial lesions.

Lymphoid follicles surrounded by small lymphocytes that infiltrate
diffusely in lamina propria and occasionally into epithelium.

Lymphoid follicles surrounded by marginal zone cells that infiltrate
diffusely in lamina propria and into epithelium in small groups.

Presence of dense infiltrate of marginal zone cells in lamina propria

with prominent lymphoepithelial lesions.

=1
=

359

Zig X|=

N ——

Staging system

* Ann Arbor classification: extranodal lymphoma

* modification (1977)
+ |IE1 (neighbouring LN)
* |IE2 (distant LN)
* modification (1992)
+ |E1 (mucosa, submucosa)
+ |E2 (proper muscle, serosa)

* Lugano staging system (1994): based on radiological findings

* Paris staging system by EGILS
* TNM based

Gut 2011,60:747-758

Table 1 Staging systems for gastrointestinal lymphomas

Ann Arbor system, Paris staging

modified* systemt Spreading of lymphoma

IE TI NOMO Mucosa, submucosa

12E T2NOMO Muscularis propria, subserosa

12E T3NOMO Serosa penetration

12E T4NOMO Per continuitatem infiltration of
neighbouring organs

INE T1—4N1MO Regional lymph nodes
(compartment |+11)

112E T1—4N2MO0 Intra-abdominal distant lymph nodes

IE T1—4N3MO Extra-abdominal lymph nodes

v T1—4 NO—3M1  Diffuse or disseminated infiltration of
distant or extra-gastrointestinal organs

B1 Bone marrow

*Modified by Musshoff*® and Radaszkiewicz et al.*

+Ruskoné-Fourmestraux et al.*®

Gut 2011,60:747-758
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Table Z. Recommended Disgnostic Warkup in Gastric MALT Lymphoma

Priysical examination (eas/nosa/throat examination including Waldeyer's ring, and peripheral ymph nodes)

Laboratory parameters

CT scans ivolving abdominal, pehic, and thoracic regions and/or whole-body PET/CT scan (especially is FRT anticipated)

_Endoscopy with muttipls tiopeles | _

Elaio0rio URESON DN el
Saarch Tor Helcodacter pylar (histology. repid ureass 1esl. cullure, ured bresth test, stoal antigen test, and serology)

Sewrch for MALT! Wenelocation Ry SHOrBCR o e
fﬂom Mamow aspirali mr and bmosy ___________________________________________-i
MALT Iymphoma, mMucoss- mxnated ymphoid tesue ymphama: CT, computed tomograghy; PET, positron emission tamegraphy; IFRT, imolved

field radwotherapy; FISH, fluoresoence in situ hybridization; PCR, polymerase chamn reaction.
*Recommended, particularly in the case of the failure of eradication therapy or before initiating systematic therapy.

i

Korean J Gastroenterol Vol. 74 No. 6, 304-313

Role of EUS
1) %9 F
2) LHAIE =
3) Eus 27

= ZEet =4 E"* jc*OI H&EE El‘”ﬁ* T ALt
A7 2525 A EUS-FNAB 7HS 8L

0|r
|0 "‘ Il

x| 7

x|

oz H pylori M|+ I|E 9| MALT E'E-’oﬁ | Xl =
= ULt

Fig. 4. EUS findings of gastric MALT lymphoma. (A) Tumor limited o the mucosa (T4). (B) Tumor limited to the submucosa (T2). (C) Tumor extended
to the serosa (T3).

KoreanJ Gastroenterol 2011;57:272-280

Limited Role of Bone Marrow Aspiration and Biopsy in the Initial Staging
Work-up of Gastric Mucosa-Associated Lymphoid Tissue Lymphoma in Korea

Byung-Hoon Min, Jun Young Park, Eun Ran Kim. Yang Won Min. Jun Haeng Lee. Poong-Lyul Rhee, Jong Chul Rhee. and
Jae J. Kim

Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

* 10yrs ; January 2000 to December 2010. SMC
* Retrospective study

* 1/194 (0.5%) with gastric MALT lymphoma

Table 2. Details of Patients Whose Abdominal Computed Tomography Scans Showed Abdominal Lymph Node Enlargement Consistent with Me-

tastasis

Com S 0 o Lt o] By MR s Ll
1 F 40 Weight loss Negative IN(+) No Not done Not done Not done n Chemotherapy Non-CR
2 M 39 Positive IN(+) No Not done Not done Notdone I Chemotherapy ~ Non-CR
3 F 73 Nausea Negative IN(+) No Negative Not done Negative n Chemotherapy R
1 M 64 Epigastric pain Negative IN(+) No e Proper muscle Notdone I Chemotherapy CR
5 M 51 Distension Negative IN(+) Yes Not done IV Non-CR

H. pyiorf, Helicobacter pylor; CT, computed tomography; BM, bone marrow; EUS, endoscopic ultrasonography; PET, positron emission tomogra
phy; F, female; LN, lymph node; CR, complete response; M. male.

Gutand Liver 8;2014: 637-642
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Bone marrow involvement is rare in superficial gastric
mucosa-associated lymphoid tissue lymphoma

Jae Yong Park, Sang Gyun Kim*, Joo Sung Kim, Hyun Chae Jung

Department of Internal Medicine and Liver Research Institute, Seoul National University College of Medicine. Seoul Republic of Korea

* SNUH during 2005-2014
* Retrospective

¢ Gastric MALT lymphoma (112 — 7 ;BM study(-) )
* Stage IE1(86.7%)
* BM invasion at initial study in 1/105 (1%)

;::l:l'nl initial staging work-up of the patients who showed bone marrow involvement by tumour initially or during the follow-up period.
Patient Age Sex H pylori Depth on EUS Abdomen CT Chest CT BM involvement Stage Initial treatment Response
Casel 61 F *) Mucosa No intra-abdominal LN or metastasis Metastasis (-) ) IVE H. pylori eradication R
Case2 58 ™M (*) Mucosa No intra-abdominal LN or metastasis Not done =) I1E1 H. pylori eradication CR = relapse
Abbreviations: H. pylori, Helicobacter pylori: EUS, endoscopic CT. computed BM, LN, lymph node; CR, complete remission.

Digestive and Liver Disease 48;2016: 81-86

Bone marrow involvement is not associated with the clinical outcomes of gastric
mucosa-associated lymphoid tissue lymphoma

Eun Jeong Gong™*, Ji Yong Ahn™*, Hwoon-Yong Jung®, Kyoungwon Jung®, Charles J. Cho®, Hee Kyong Na®,
Kee Wook Jung®, Do Hoon Kim*, Jeong Hoon Lee®, Kee Don Choi®, Ho June Song®, Gin Hyug Lee®, Jin-Ho Kim®
and Dok Hyun Yoon"

*Department of Gastroenterology, University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea: "Department of Oncology.
University of Ulsan College of Medicine, Asan Medical Center, Seoul, Korea

* From Now. 1995 to Sep. 2014, Retrospective review
* 33/496 (6.7%)

[ Gastric MALT lymphoma (n=694) |

Bone marrow biopsy
data available (n=496)
Negative Positive
(n=4863) (n=33)

Exclusion
Combined with other malignancy* (n=21)
History of previous treatment (n=7)

Gastric MALT lymphoma (n=468)

_[ Lost to follow-up (n=28) I

Treatment outcome
analysis (n=440)

SCANDINAVIAN JOURNAL OF GASTROENTEROLOGY 2016;51:942-948

Table 2. Treatment outcomes of patients with gastric MALT lymphoma according to BM involvement.

BM involvement
Total (n=440) Positive (n = 28) Negative (n=412) p Value
HPE as first line treatment
HPE 403 (91.6) 18 (64.3) 385 (934) <0.001
(R after HPE 323 (80.1) 13(72.2) 310 (80.5) 0371
Additional treatment 28/80 (35.0) 2/5 (40.0) 26/75 (34.7) NA
Chemotherapy 3 1 2
Radiotherapy 25 1 24
(R after additional treatment 346/403 (85.9) 15/18 (83.3) 331/385 (86.0) 0729
Other treatment <0001
HPE and chemotherapy 5(1.1) 5(179) 0
HPE and radiotherapy 102 0 1(02)
HPE and chemotherapy followed by radiotherapy 102 0 1(02)
Chemotherapy 1023 5(17.9) 5012
Radiotherapy 5(1.1) 0 5(12)
Chemotherapy followed by radiotherapy 2(05) 0 2(05)
Resection 1 (25) 0 127
@R 29/35 (82.9) 7/10 (70.0) 22/25 (88.0) 0655
Treatment outcomes
Overall CR 375(85.2) 22 (786) 353 (85.7) 0280
Time to CR (months) 10.7 (7.6-16.5) 75 (57-148 107 (78-16.5) 0.086
Relapse 51 (13.5) 3(136) 48 (13.6) 1.000
Time to relapse (months) 14.7 (7.6-27.5) 25.5 (21.8-329) 139 (73-274) 0340

SCANDINAVIAN JOURNAL OF GASTROENTEROLOGY 2016;51:942-948
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Prevalence and Implications of Bone Marrow Involvement in Patients with
Gastric Mucosa-Associated Lymphoid Tissue Lymphoma

Sang Il Choi', Myeong-Cherl Kook, Sanghyun Hwangg. Young-ll Kim®, Jong Yeul Lee', Chan Gyoo Kim’, Il Ju Choi',
Hyewon Lee’, Hyeon Seok Eom”, and Soo-Jeong Cho'

* n=132 (2001-2016), IE1 (80%)
* BM involvement = 4.3% (4/92)

Table 2. Four Paticnis with Bone Marrow Involvement

Patient  Age,

Hpyloi IgHPCRon  IgHPCRon  Depthof LN involvement/

Sex Symptom ] ; } 2 Treatment FU duration, FU BM FU status Disease status
mo. infection  stomach biopsy BM aspirate invasion on EUS  stage’ mo. evaluation  asof Jan 2017 as of Jan 2017
1 44 F Nome Yes  Positive Negative  Submucosa  Not involved] H. pylori eradication’ 126 Notyet done On FU NED
IEL, TINO
3 50 F Dyspepsia, N Positive Negative  Not done Not involved/  Radiation therapy —» 483 Notyet done OnFU NED
epigastric IE1, TINO H. pylori eradication’
pain
3 & F Nome Yes  Positive Biclonal  Submucosa  Notinvolved/ H. pylori eradication’ 523 Notinvolved onFu NED
IE1, TINO
4 52 M Epigastic  Ne  Notdone Notdone  Not done Para-aortic/  Chemotherapy with 1618 Nt done On FuI NED
pain EZ, TIN2  CHOP#3 - DHAP#S

H. pylori, Helicobacter pylori; 1gH PCR, polymerase chain reaction for immunoglobulin heavy chain; BM, bone marrow; EUS, endoscopic ultrasound; LN, lymph node; FU, follow-up; F, female; NED, no
evidence of disease; M, male: CHOP, cy icin, vineristine, and prednisolone: DHAP, high-dose cytarabine, and cisplatin
*Modified Ann Arbor staging system disregarding bone manow imvolvement and Paris staging system: "Metronidazole (500 mg three times daily), tetracycline (500 mg four times daily), bismuth (600 mg

twice daily), and omeprazole (20 mg twice daily) for 10 days; *Amoxicillin {1,600 mg

ce daily), clarithromycin (500 mg twice daily), and pantoprazole (10 mg twice daily) for 14 days; *Amoxicillin (1,000

mg twice daily), clarithromycin (500 mg twice daily), and omeprazole (20 mg twice daily) for 7 days.

Gut and Liver, Vol. 12, No. 3, May 2018

BM involvement of gastric MALToma (Korea)

Pub. Institute | Duration |Involvement | Status Initial treatment Response

year (yrs) rate

2014 SMC 2000- 1/195(0.5%) | Hp(-) LN(+) CTx Non-CR
2010(10) (12m)

2016 SNUH 2005- 1/105 (1%) Hp(+) LN(-) HPE CR
2015 (10)

2016 AMC 1995- 33/496 (6.7%) HPE (23), CTx (5) CR (78%)
2014 (19)

2018 NCC 2001- 4/92 (4.3%) Hp(+;2), Hp(-2) | HPE(2)RT(1)CTx(1) |AIlICR
2016 (15) LN(+;1), LN(-;3)

CT scan
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Optimal Initial Workup in Patients With Superficial
Primary Gastric MALT Lymphoma

Hee Kyong Na, MD, PhD, Sung Hyun Won, MD, Jeong Hoon Lee, MD, PhD,

Primary gastric MALT lymphoma (n=885) ‘ (1995~2016)

History of previous treatment (n=129) l

Newly diagnosed primary gastric MALT
lymphoma (n=756)

Combined with other malignancy (n=60)
Unavailable EUS data (n=108)
follow up loss (n=112)

| l

Deep EUS finding: pm or serosa (n=25) | | Superficial EUS finding: m or sm (n=450) l 450/475=95%

J Clin Gastroenterol 55, 785-791 (2020).

LN+ vs. LN-

TABLE 1. Clinical Characteristics and Treatment Outcomes in Patients With Superficial Gastric MALT Lymphoma According to Lymph

Node Metastasis (LNM) Status

Characteristics and Total Number of Patients LNM-negative Patients LNM-positive Patients
Outcomes (n=450) (n=434) (n=16) P
Tumor depth as observed by 0.185
EUS
Mucosa 294 (65.3) 286 (65.9) 8 (50)
Submucosa 156 (34.7) 148 (34.1) 8 (50)
Involvement extent (12-point 1.0 (1.0-2.0) 1.0 (1.0-2.0) 25 (1.3-4.0) 0.04
scale)
Complete remission 382 (84.9) 372 (85.7) 10 (62.5) 0.022
Time to complete remission 14 (7.5-16.6) 10.8 (7.5-16.5) 10.6 (6.6-25.1) 0.095
Recurrence rate after complete 48/382 (12.6) 45/372 (12.1) 3110 (30.0) 0.118
remission
Bone marrow involvement 24/411 (5.8) 211396 (5.3) 3/15 (20.0) 0.017

J Clin Gastroenterol 55, 785-791 (2020).

CT?

TABLE 2. Details of Patients With Lymph Node Metastasis (LNM) in Superficial Gastric MALT Lymphoma (n=16)

Case Sex Age (y) Helicobacter pylori Infection Abdomen-pelvis CT Chest CT

Neck CT BM Involvement Stage EUS Depth

1 F 49 Positive LNM+ Negative Not done No 2ElL sm
2 F 54 Positive LNM+ LNM+ Not done Yes 4 m
3 F 67 Positive LNM+ Lung Not done No 4 sm
4 F 66 Positive [ Negative LNM+  Negative No | 3E sm
5 F 65 Positive LNM+ Negative Not done No 2E1 sm
6 F 69 Positive LNM+ Negative Not done No 2E1 sm
7 M 43 Positive LNM+ Negative Not done No 2E2 m
8 M 36 Positive LNM+ Negative ~ LNM+ No 3E sm
9 F 42 Positive LNM+ Negative  Negative Yes 4 m
10 E 39 Negative LNM+ LNM+  Negative No 4 m
11 F 58 Positive LNM+ Negative Negative No 2EI sm
12 F 71 Positive LNM+ Not done  Not done Not done 2El m
13 F 50 Negative [ Negative LNM+ Not done No | 3E m
14 M 25 Positive LNM+ Negative Negative No 2E1 m
15 M 48 Positive [ Negative Lung Negative No | 4 m
16 M 62 Negative LNM+ Negative Not done Yes 4 sm
APCT(-) but stage 2E 0| &}: 3/16 = 19% J Clin Gastroenterol 55, 785—791 (2020).
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MALToma X| &
1. H.pylori M| @ X| &

2. Radiotherapy

3. Chemotherapy

MALToma X| &: H. pylori eradication

Korean J Gastroenterol Vol. 74 No. 6, 304-313

MALToma X| &: H. pylori eradication

* Hp(-) MALToma X|& A| Fo|H
+ true negative 22l: UBT or serum IgG

* Response rate
*+ 0~67%

Korean J Gastroenterol Vol. 74 No. 6, 304-313
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AMC data: 1995-2014

‘ Hp(+) rate = 92% (317/345)

Table 2. Trestment Duscomes of Patients with Gastric MALT Lymphomsa acoording to Helicobacter pyfori Infection Status

Total (n=345) H. pviori-positive (n=317) H. pwiori-negative (n=28) p-vabac

CR after HPE 284 (813) 268 (84.5) 16 (57.1) Q001
CR* 301 (87.2) 280 (88.3) 21 (75.0) .068
Tame to CR. mo 9.9 (7.2-1456) 9.8 (7.1-158) 115 (10.0-22.3) 0.106
Relapse 32 (10.8) 30 (10.7 2(9.5) 1.000
Tame to relapse, mo 115 (6.2-168) 115 (63-21.0) 8.1(5.7-10.6) Q370
CR after relapse 24/29' (s28) 22(27 (81.5) 2 {100.0) NA

Treatment failure 49/342" (14.9) 42(314' (12.4) 7 (250 aoer

Gut Liver 2016;10:706-713
i

H. pylori eradication

Repeat endoscopy with biopsies

every 3-6 months after eradication

-

Lymphoma persistent I

|

!

[ Complete remission ]

Symptomatic or Asymptomatic
overt progression Stable or responding
Radsotherapy
o Watch and wait Endoscopic follow-up
hemotheragpy

Korean J Gastroenterol Vol. 74 No. 6, 304-313

Table 1 GELA histological grading system for post-treatment evaluation of
gastric MALT lymphoma

Score Lymphoid infiltrate LEL Stromal changes
CR (complete histological | Absent or scattered Absent Normal or empty LP
remission) plasma cells and smaill and/or fibrosis
lymphoid cells in the LP
PMRD (probable Aggregates of Absent Empty LP and/or
minimal residual lymphoid cells or fibrosis
disease) lymphoid nodules in the
LP/MM and/or SM

rRD (responding residual
disease)

NC (no change)

Dense, diffuse, or
nodular extending
around glands in the LP
Dense, diffuse, or

nodular

absent”

Focal LEL or absent

Present, “may be

Focal empty LP and/or
fibrosis

No changes

MM, muscularis mucosa; LP, lamina propria; SM, submucosa; LEL, lymphoepithelial lesions.

Gut 2003,52:1655-1658
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« NCCN indication: stage | or Il; (local LN+, perigastric)
» total 30.6 Gy / 172

* response rate: 88-100%

* 5yr progression free survival: 90-100%

Korean J Gastroenterol Vol. 74 No. 6, 304-313

Chemotherapy

» CD20 monoclonal Ab: rituximab
o CHE or BBl

Korean J Gastroenterol Vol. 74 No. 6, 304-313

Summary

1. Gastric MALToma £ E& 20|04, A2 7|Lf1te| HF =7|
HH S Tot= 471 Bt
2. B[ 43
1) EUS:Tstaging®| =&0| EIC},
2) Bu: 00| 2 F2HS O[X|X| YO HEHOR FAp
3) CT scan: APCT(+), chest CT(+), neck CT(+-)
3. K=
1) H.pylori N#X|=: 40 ZLEE
2) HAMXE
3) K=
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