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Guidelines of Treatment for Non-bleeding Peptic Ulcer Disease

Dae Young Cheung, M.D., Hwoon-Yong Jung, M.D.*, Ho June Song, M.D.*,
Sung Woo Jung, M.D.", Hyun Chae Jung, M.D.", Korean College of Helicobacter
and Upper Gastrointestinal Research, and Korean Association of Gastroenterology

Department of Internal Medicine, The Catholic University of Korea School of Medicine, University of Ulsan College of
Medicine*, Korea University College of Medicine f, Seoul National University College of Medicine f, Seoul, Korea

Over the past century, since the introduction of non steroidal anti-inflammatory drugs (NSAID), antacid, histamine
H;-receptor antagonists (HRA), proton pump inhibitors (PPI), and discovery of Helicobacter pylori infection, the
paradigm of peptic ulcer disease has changed with marked decrease in morbidity and mortality. However, peptic
ulcer disease still occupies a position as a major health problem with increase of aged population and NSAIDs
usage. In daily general practice, the management of peptic ulcer disease is directed according to the presence of
bleeding or not. For non-bleeding peptic ulcer disease, proper acid suppression and the correction of underlying
causes such as Helicobacter pylori infection and NSAID use is the main stay of treatment. Though a complete
understanding of pathophysiology and a perfect treatment strategy are still a challenge, this guideline aims to pro-
vide practical recommendations based on evidences or consensus of experts through in-depth literature review and
expert meeting. (Korean J Gastroenterol 2009;54:285-297)
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Table 2. Anti-ulcer Drugs Available in Korea

H-(class) ) - (generic)

A A+ A (antacid) Aluminum hydroxide
Sodium bicarbonate
Calcium carbonate

Magnesium hydroxide

Sodium Alginate
S| 2~EH AR 8- Cimetitdine
718} A (histamine Ranitidine
Ho-receptor antagonist) Famotidine
Nizatidine
Roxatidine
Lafutidine
oAzl HZ oA A Omeprazole

Esomeprazole (the S-optical
isomer of omeprazole)

(proton pump inhibitor)

Lansoprazole

Pantoprazole

Rabeprazole

Ilaprazole

Revaprazan

Sucralfate

Colloidal bismuth subcitrate
Bismuth subsalicylate

== 29| o] E(scralfate)
H] A5 E(bismuth)

Zg 2gkZad E SAHA) Misoprostol

(prostaglandin E analogue;

misoprostrol)

71e} Hut RS A Eupatilin
Ecarbet sodium
Irsogladine maleate
Rebamipide
Sulglycotide
Teprenone
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A Tl g s G AAE et 2
(Table 2).

1) RIAH|
(1) MI&: Aluminum hydroxide
Sodium bicarbonate
Calcium carbonate
Magnesium hydroxide
Sodium Alginate
(2) of2|et §d: AAlE S F3kste A & oY
2} 318t 4ol Uik Aol B A8 58 Fslo] A%
AR5 Feth AHAle] A HEAREL SR A wellA
RS FAATIA AERe] PGS e @
I} Agste] Tl o3 AhAg-S AR 3k dle
IS AGe 2R Alge] X foll Fofdteth
(3) OlMEES: o] gnkg-o] WAL AlHAlL] A-g-717k}
Foll wel AR} 3 BAgo 2 vl Al A
AE s dbdlE dRulE AlAe WHelE Qe
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A ESE R g vk
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2) Ho =3A Z&n
(1) MIE: Cimetidine
Ranitidine
Famotidine
Nizatidine
Roxatidine
Lafutidine

(2) otalot S4: H, 84 ARAL WAL 1, £
Alel] s|2=epql3}t BAH o7 ZAdtste] S4F HHlE AR
oh A 94t EHl v dedellA] EhlEo]
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oA 7 Fedt g ol wet 19700 WA H, 78
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Aol Y Af el EF st SrskAt &% =4
< 559 AR o] FukE A gl Fesicl A=t
FREDe AFA oJThgo] 15-30 mL/min® &2 7h4gt 7
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3) LR HZ ARIH|
(1) MI&l: Omeprazole
Esomeprazole (the S-optical isomer of omeprazole)
Lansoprazole
Pantoprazole
Rabeprazole
ITlaprazole
Revaprazan
(2) of2Iot S4: PPEE 914t 2ulo] HE TQl HAE
2] E-u] Al Z(secreting cannaliculi)®] FAIA} H o] v]7}ed%
o AgFos 94 Bulg HRdvh FyA BZE
TA-ZHE 23 ATPEAH K ATPase)ZA4] HA|E2] Hu]
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o] ez WAL N2 ol Esta A4 o] gAelA 243t
2 ¥ AT FEe) SHI PHA VL cystein7IS} o] F
8} AHdisulfide bond)& FAehE 3979 L Ftol



Cheung DY, et al. Guidelines of Treatment for Non-bleeding Peptic Ulcer Disease 293

b
il

b2

Ak, wehA PPIS] 43171 HAIE . 87
ol SEsEZ HAE BASEIA b T A
S S AAE Folshs 45 ppIo] BAEE

r

Eds

rir o
oox

o,

o
& ru

ehA] PPIS] Folt HAIES BASHEE 4
dol] sh= Zlo] v Hhg A& F 7] ol
o obd R A4 A mE AAsk W s

>

ol By o e fob
2
e

o fZ lo o
i
PN

o m

utl
ok
=

o
o i

PPI

2

A= A3k HAIE Eh] A2 o
geg s7] wiFel 13] Fof A AlE=
= A okew 5Uzke] Fo 3 oF 80%2
A = ek webA] A o St
Alel] E2st7] fJslo] FoF AlAF AR 2-3U7F 815 23]
o5 AU e H, T8A QAAIE A8l Zlo] =
o] s},

PPl Wt WA dw]z] gkom okAlE Fokst ¥ 2
7R 4 A AIE ASHE F FE F 140l 71A
SAE Zulek Hol 4 Bvle B STbske] oF 2/t
A &)

oFF A% g2 EslA] obrt Digoxin?} ketoconazole-
Sl A Aol AT Fol & Frfol Aslsles
digoxin level®] 735} W ketoconazoled] % & E3Hol
izt o7 A esiot PpIo] oF=e] thAb 7+ cytochrome
p4500l] Jll o] FolA]7] wliFell FEH AR S 7HA=
warfarin, diazepam, phenytoin®] 5o A] <F&Eo] A} ZHAZE
A UF 55 Aol Folefolob thel.? 22l Al
49 AAQl clopidogrel¥} PPI7} 7+] cytochrome p450
off el A2 HAH o2 Aol wel clopidogrel®] &3}
7} PPIS] ool &3l Askel= Zloll i3k Fol7t e
o} o1

(3) O|AHEZ: PPIol| 2|3t o] kg2 ull-¢- =&At A
A%k FES wlsd Eel PARLS pprel o3 3L
7l 95 T8 A 2l ARelA] §9452] W]
T vk ik obak A Ae] F4 &S] =EAl
ARt Feks T3 § &A" wkiER 52
b=l TT ¥ 47 ool Ao Folgrt HE T
Aol fEo] pPI7L AellA 2o FEe A
o2 FUEE FAEAA 74 ol & PPIE A&
© A5 =rkeed 3 1l 249 s 1nE
Assta g a1 o 3hAtol|A] A|7E Fol Aol FolE &

[

i (o
o
25

| n
r

o2 oX
ox 2L

S

(o3
o
)

O:

0 ofl %
[
it

o 4 12

(4) LMD} S oFR Sof ¥ ubsls uiAlel ol 1
S glek oFBe o] 29 ¥ arksEl ¥Ew fEd
4 Bu] A1) Z7boll W2 4L )] ZTRe of 277
A4 o) F A

4) F=32H0|E
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Rebamipide
Sulglycotide
Teprenone
(2) f2lot SA: A MBI A4 dAAS B
o] ol At BIAE Aol Zeoerite] 4
g FAST AR TS FEsle] GASAL A E
so] AZNSE oAk AL FH Ao B ek
QA At BEA] ¥at el vid AT ob4
A o

5. astdH e X2 = F5 HAt

aspRTIde] AR F 34 QA o 249 23
kel BRAR A 4T AL ) A Qdon
ASIARALNA 34 WATIAS A5 ol 3
Aol X2 A F 4ol 874 34 A4S A
of. ol Slloke] 45 obAl Aekat A Ak Fok TR
o] Folo}| gk Ak Aol At 27 7ol Az}
WA Rk &3t Aoldt A5 4
4l A7o] 7Fssi7] wliolch. Sl SIAlRel 9173l
WA S FAUAZ Belo] of4 olRg A
o] Zasieh. A5k A Agke] A o] Fukdl 7
ol 34 AL Lasieh AW 24 WA A
2 SFA 2| Gol] ExslA] E3k 749 oA Floke] ZHH S 9
o] 27h 24 AAZ A sk o) AF Aol
Qe 7 AR uH4HQ WHel UBTE o] &
sl 7ol Az

AN B =A%

o 3

4&‘310

[«

4 =

UEY SHAY AR RS AR A oS
A90e] H& 29l AAolth. Ayl Ul el
Bl Adah ] el o] EaeiA] Ago] e Aol 2
Zole A7 A A F ke 2]Ql Aol e B
A% Besich AR dzFa 28y, FY7-dls
FET 5 A4 Aol e WAk 2ok4AIpe] A2
93] X 5ol Felvl 5 A NBelAE g
o A1 2ol ALY 5 qlek. ZshyAlekel Puks
A& AR 4FelA 8F7olek. AkIAIE Hy 84
A PPIZE 79 SkAloln] 4hAA, o] E, u]
E AR, Teoehaeid SAAE ohet A et o
= Q“,Xﬂ al ZHAH Zi;(].‘l _C'L]é‘]— q.ol:é‘]— ZJU]—_H]_‘:’,L_ ijﬂxﬂ%
o] A% 7Fsshsrh ol Sl Seleloly EdiA R
chok el A 5 AR QubHl w1 L34
oFe] X Eell thele] 8% AN A8 = W 7]

o3kt

v

"

rJ

ro o rlr

0o

ik

Ik

1. Marshall BJ, Warren JR. Unidentified curved bacilli in the
stomach of patients with gastritis and peptic ulceration.
Lancet 1984;1:1311-1315.

2. Sung JJ, Kuipers EJ, El-Serag HB. Systematic review: update
on the global incidence and prevalence of peptic ulcer
disease. Aliment Pharmacol Ther 2009;29:938-946.

3. GRADE_Working_Group. Grading quality of evidence and
strength of recommendations. BMJ 2004;328:1490-1494.

4. Sakita T, Fukutomi H. Endoscopic diagnosis. In: Yoshitoshi
Y, ed. Ulcer of Stomach and Duodenum [Japanese]. Tokyo:
Nankodo, 1971:198-208.

5. Laine L, Peterson WL. Bleeding peptic ulcer. N Engl J Med
1994;331:717-7217.

6. Forrest JA, Finlayson ND, Shearman DJ. Endoscopy in gas-
trointestinal bleeding. Lancet 1974;2:394-397.

7. Yim JY, Kim N, Choi SH, et al. Seroprevalence of Helico-
bacter pylori in South Korea. Helicobacter 2007;12:333-340.

8. Do MY, Lee YC, Choi CH, et al. The changes in prevalence
and the related factors of Helicobacter pylori infection in
Korean health check-up subjects during 8 years. Korean J
Gastroenterol 2009;53:76-83.

9. Ford AC, Delaney BC, Forman D, Moayyedi P. Eradication
therapy for peptic ulcer disease in Helicobacter pylori positive
patients. Cochrane Database Syst Rev 2006:CD003840.

10. Gisbert JP, Khorrami S, Carballo F, Calvet X, Gene E,



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Dominguez-Munoz JE. H. pylori eradication therapy vs. anti-
secretory non-eradication therapy (with or without long-term
maintenance antisecretory therapy) for the prevention of re-
current bleeding from peptic ulcer. Cochrane Database Syst
Rev 2004:CD004062.

Jung JM, Shim KN, Oh HJ, et al. Role of anti-secretory
treatment in addition to Helicobacter pylori eradication triple
therapy in the treatment of peptic ulcer. Korean J Gastroen-
terol 2008;51:11-18.

Higuchi K, Fujiwara Y, Tominaga K, et al. Is eradication suf-
ficient to heal gastric ulcers in patients infected with Helico-
bacter pylori? A randomized, controlled, prospective study.
Aliment Pharmacol Ther 2003;17:111-117.

Lancaster-Smith MJ, Jaderberg ME, Jackson DA. Ranitidine
in the treatment of non-steroidal anti-inflammatory drug asso-
ciated gastric and duodenal ulcers. Gut 1991;32:252-255.
Yeomans ND. New data on healing of nonsteroidal anti-in-
flammatory drug-associated ulcers and erosions. Omeprazole
NSAID Steering Committee. Am J Med 1998;104:56S-618S.
Agrawal NM, Campbell DR, Safdi MA, Lukasik NL, Huang
B, Haber MM. Superiority of lansoprazole vs ranitidine in
healing nonsteroidal anti-inflammatory drug-associated gastric
ulcers: results of a double-blind, randomized, multicenter
study. NSAID-Associated Gastric Ulcer Study Group. Arch
Intern Med 2000;160:1455-1461.

Pilotto A, Franceschi M, Leandro G, et al. Proton-pump in-
hibitors reduce the risk of uncomplicated peptic ulcer in eld-
erly either acute or chronic users of aspirin/non-steroidal an-
ti-inflammatory drugs. Aliment Pharmacol Ther 2004;20:1091-
1097.

Rostom A, Dube C, Wells G, et al. Prevention of NSAID-in-
duced gastroduodenal ulcers. Cochrane Database Syst Rev
2002:CD002296.

Bombardier C, Laine L, Reicin A, et al. Comparison of upper
gastrointestinal toxicity of rofecoxib and naproxen in patients
with rheumatoid arthritis. VIGOR Study Group. N Engl J
Med 2000;343:1520-1528.

Silverstein FE, Faich G, Goldstein JL, et al. Gastrointestinal
toxicity with celecoxib vs nonsteroidal anti-inflammatory
drugs for osteoarthritis and rheumatoid arthritis: the CLASS
study: a randomized controlled trial. Celecoxib Long-term
Arthritis Safety Study. JAMA 2000;284:1247-1255.

Shigeta J, Takahashi S, Okabe S. Role of cyclooxygenase-2
in the healing of gastric ulcers in rats. J Pharmacol Exp Ther
1998;286:1383-1390.

Ukawa H, Yamakuni H, Kato S, Takeuchi K. Effects of cy-

clooxygenase-2 selective and nitric oxide-releasing non-

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

A 2 49l vEE £AAIE X8 Thel=eil 295

steroidal antiinflammatory drugs on mucosal ulcerogenic and
healing responses of the stomach. Dig Dis Sci 1998;43:2003-
2011.

Lanza FL, Chan FK, Quigley EM. Guidelines for prevention
of NSAID-related ulcer complications. Am J Gastroenterol
2009;104:728-738.

Chan FK, Wong VW, Suen BY, et al. Combination of a cy-
clo-oxygenase-2 inhibitor and a proton-pump inhibitor for
prevention of recurrent ulcer bleeding in patients at very high
risk: a double-blind, randomised trial. The Lancet 2007;369:
1621-1626.

Huang JQ, Sridhar S, Hunt RH. Role of Helicobacter pylori
infection and non-steroidal anti-inflammatory drugs in pep-
tic-ulcer disease: a meta-analysis. Lancet 2002;359:14-22.
Vergara M, Catalan M, Gisbert JP, Calvet X. Meta-analysis:
role of Helicobacter pylori eradication in the prevention of
peptic ulcer in NSAID users. Aliment Pharmacol Ther 2005;
21:1411-1418.

Brzozowski T, Konturek PC, Sliwowski Z, et al. Interaction
of nonsteroidal anti-inflammatory drugs (NSAID) with Helico-
bacter pylori in the stomach of humans and experimental
animals. J Physiol Pharmacol 2006;57(suppl 3):S67-S79.

Wu CY, Wu MS, Chen CJ, Li MC, Lin JT, Chen GH. The
interaction of H. pylori infection and NSAIDs in cyclo-
oxygenase-2 mRNA expression in gastric antral, corpus mu-
cosa, and gastric ulcer. J Clin Gastroenterol 2005;39:50-55.
Campbell DR, Haber MM, Sheldon E, et al. Effect of H. py-
lori status on gastric ulcer healing in patients continuing non-
steroidal anti-inflammatory therapy and receiving treatment
with lansoprazole or ranitidine. Am J Gastroenterol 2002;97:
2208-2214.

Bianchi Porro G, Parente F, Imbesi V, Montrone F, Caruso I.
Role of Helicobacter pylori in ulcer healing and recurrence of
gastric and duodenal ulcers in longterm NSAID users. Res-
ponse to omeprazole dual therapy. Gut 1996;39:22-26.

Quan C, Talley NJ. Management of peptic ulcer disease not
related to Helicobacter pylori or NSAIDs. Am J Gastroenterol
2002;97:2950-2961.

Nishikawa K, Sugiyama T, Kato M, et al. Non-Helicobacter
pylori and non-NSAID peptic ulcer disease in the Japanese
population. Eur J Gastroenterol Hepatol 2000;12:635-640.
Verdu EF, Armstrong D, Fraser R, Effect of
Helicobacter pylori status on intragastric pH during treatment
with omeprazole. Gut 1995;36:539-543.

Labenz J, Tillenburg B, Peitz U, et al. Helicobacter pylori

et al.

augments the pH-increasing effect of omeprazole in patients

with duodenal ulcer. Gastroenterology 1996;110:725-732.



296 The Korean Journal of Gastroenterology: Vol. 54, No. 5, 2009

34.

3s.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Ye BD, Cheon JH, Choi KD, et al. Omeprazole may be su-
perior to famotidine in the management of iatrogenic ulcer af-
ter endoscopic mucosal resection: a prospective randomized
controlled trial. Aliment Pharmacol Ther 2006;24:837-843.
Cheung DY, Park YB, Kim JI, et al. The comparison of the
preventive efficacy of proton pump inhibitor and H2 receptor
antagonists in bleeding complication after endoscopic resec-
tion Korean J Helicobacter Upper Gastrointest Res 2007;7:
231 (abstract).

Jeong HK, Park CH, Jun CH, et al. A prospective random-
ized trial of either famotidine or pantoprazole for the pre-
vention of bleeding after endoscopic submucosal dissection. J
Korean Med Sci 2007;22:1055-1059.

Lee SY, Kim JJ, Lee JH, et al. Healing rate of EMR-induced
ulcer in relation to the duration of treatment with omeprazole.
Gastrointest Endosc 2004;60:213-217.

Oh TH, Jung HY, Choi KD, et al. Degree of healing and
healing-associated factors of endoscopic submucosal dis-
section-induced ulcers after pantoprazole therapy for 4 weeks.
Dig Dis Sci 2008.

Cheon JH, Kim JH, Lee SK, Kim TI, Kim WH, Lee YC.
Helicobacter pylori eradication therapy may facilitate gastric
ulcer healing after endoscopic mucosal resection: a prospec-
tive randomized study. Helicobacter 2008;13:564-571.
Korman MG, Hansky J, Eaves ER, Schmidt GT. Influence of
cigarette smoking on healing and relapse in duodenal ulcer
disease. Gastroenterology 1983;85:871-874.

Ma L, Chow JY, Cho CH. Cigarette smoking delays ulcer
healing: role of constitutive nitric oxide synthase in rat sto-
mach. Am J Physiol 1999;276:G238-248.

Bardhan KD, Graham DY, Hunt RH, O’Morain CA. Effects
of smoking on cure of Helicobacter pylori infection and duo-
denal ulcer recurrence in patients treated with clarithromycin
and omeprazole. Helicobacter 1997;2:27-31.

Peterson WL, Barnett C, Walsh JH. Effect of intragastric in-
fusions of ethanol and wine on serum gastrin concentration
and gastric acid secretion. Gastroenterology 1986;91:1390-
1395.

McArthur K, Hogan D, Isenberg JI. Relative stimulatory ef-
fects of commonly ingested beverages on gastric acid secre-
tion in humans. Gastroenterology 1982;83:199-203.

Cohen S, Booth GH Jr. Gastric acid secretion and low-
er-esophageal-sphincter pressure in response to coffee and
caffeine. N Engl J Med 1975;293:897-899.

Aoyama N, Kinoshita Y, Fujimoto S, et al. Peptic ulcers after
the Hanshin-Awaji earthquake: increased incidence of bleed-

ing gastric ulcers. Am J Gastroenterol 1998;93:311-316.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Flaten TP, Glattre E, Viste A, Sooreide O. Mortality from de-
mentia among gastroduodenal ulcer patients. J Epidemiol
Community Health 1991;45:203-206.

Singh G, Triadafilopoulos G. Epidemiology of NSAID in-
duced gastrointestinal J Rheumatol
1999;56:18-24.

Shimatani T, Inoue M, Kuroiwa T, et al. Lafutidine, a newly

complications. Suppl

developed antiulcer drug, elevates postprandial intragastric pH
and increases plasma calcitonin gene-related peptide and so-
matostatin concentrations in humans: comparisons with famo-
tidine. Dig Dis Sci 2006;51:114-120.

Itoh H, Naito T, Takeyama M. Lafutidine changes levels of
somatostatin, calcitonin gene-related peptide, and secretin in
human plasma. Biol Pharm Bull 2002;25:379-382.

Wolfe MM, Sachs G. Acid suppression: optimizing therapy
for gastroduodenal ulcer healing, gastroesophageal reflux dis-
ease, and stress-related erosive syndrome. Gastroenterology
2000;118:59-31.

McCarthy DM. Ranitidine or cimetidine. Ann Intern Med
1983;99:551-553.

Cantu TG, Korek JS. Central nervous system reactions to his-
tamine-2 receptor blockers. Ann Intern Med 1991;114:1027-
1034.

Agura ED, Vila E, Petersen FB, Shields AF, Thomas ED.
The use of ranitidine in bone marrow transplantation. A re-
view of 223 cases. Transplantation 1988;46:53-56.

Takami N, Yamamoto Y, Matsuo H, Ohtani H, Sawada Y.
Agranulocytosis possibly caused by ranitidine in a patient
with renal failure. Int J Clin Pharmacol Ther 2002;40:520-
523.

Wilder-Smith CH, Emnst T, Gennoni M, Zeyen B, Halter F,
Merki HS. Tolerance to oral H2-receptor antagonists. Dig Dis
Sci 1990;35:976-983.

Fullarton GM, McLauchlan G, Macdonald A, Crean GP,
McColl KE. Rebound nocturnal hypersecretion after four
weeks treatment with an H2 receptor antagonist. Gut 1989;
30:449-454.

Sandvik AK, Brenna E, Waldum HL. Review article: the
pharmacological inhibition of gastric acid secretion--tolerance
and rebound. Aliment Pharmacol Ther 1997;11:1013-1018.
Humphries TJ. Clinical implications of drug interactions with
the cytochrome P-450 enzyme system associated with ome-
prazole. Dig Dis Sci 1991;36:1665-1669.

Khalique SC, Cheng-Lai A. Drug interaction between clopi-
dogrel and proton pump inhibitors. Cardiol Rev 2009;17:198-
200.

Ho PM, Maddox TM, Wang L, et al. Risk of adverse out-



Cheung DY, et al. Guidelines of Treatment for Non-bleeding Peptic Ulcer Disease 297

comes associated with concomitant use of clopidogrel and
proton pump inhibitors following acute coronary syndrome.
JAMA 2009;301:937-944.

62. Schonhofer PS. Safety of omeprazole and lansoprazole.
Lancet 1994;343:1369-1370.

63. Targownik LE, Lix LM, Metge CJ, Prior HJ, Leung S, Leslie

64.

WD. Use of proton pump inhibitors and risk of osteopo-
rosis-related fractures. CMAJ 2008;179:319-326.

Chen MC, Amirian DA, Toomey M, Sanders MJ, Soll AH.
Prostanoid inhibition of canine parietal cells: mediation by the
inhibitory guanosine triphosphate-binding protein of adenylate

cyclase. Gastroenterology 1988;94:1121-1129.






