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The leading causes of refractory peptic ulcers are Helicobacter pylori infection and nonsteroidal
anti-inflammatory drugs. Additionally, insufficient treatment for the suppression of gastric acid,
smoking, alcohol consumption, and concomitant diseases can hinder recovery. Treatment in-
cludes the eradication of H. pylori, discontinuation of the causative agent, and appropriate sup-
pression of gastric acid. Even after improvement of symptoms, sufficient proton pump inhibitor
maintenance is necessary for 8 to 12 weeks. To increase the success rate of H. pylori eradication,
it is essential to accurately determine the initial infection and for patients where treatment has
failed due to antibiotic resistance, the success rate of treatment can be increased through sen-
sitivity testing. Sometimes, evaluation for rare causes, such as Zollinger—Ellison syndrome, may be
necessary, and follow-up gastroscopy must be performed to exclude the possibility of malignancy.

Keywords Peptic ulcer; Helicobacter pylori; Anti-inflammatory agents, non-steroidal;
Treatment failure.
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Table 1. Etiologies of refractory peptic ulcer
Helicobacter pylori
Major cause
Failure of eradication therapy
False negatives in diagnosis and treatment
Clarithromycin resistance
Drug
NSAID:s - a major cause alongside H. pylori infection
Others - glucocorticoids, alendronate, olmesartan, cocaine abuse
Mucosal defense impairment
Smoking
Alcohol
Concomitant disease - impaired liver or kidney function and
critical care setting
Acid secretion regulation
Patient compliance
Histamine 2 receptor antagonist tolerance
Cytochrome P450 genetic polymorphism
Zollinger-Ellison syndrome, idiopathic gastric acid
hypersecretion, primary hyperparathyroidism
Other causes
Ulcer characteristics - size and fibrosis
Cancer, Crohn’s disease, tuberculosis, syphilis, eosinophilic
gastroenteritis, etc.

NSAIDs, nonsteroidal anti-inflammatory drugs.

18 https://doi.org/10.7704/kjhugr.2024.0072

o] kA& AEele= sfal Q12 clarithromycin WAE©]
15% oo & Aol A= bismuth AP QO AT
A2HS A 2 U=l 2 ‘/}EPQJ =
clarithromycin W&

£ EYE3 A= AY
2 o] Fasie}’ gzl
ol X & Aufjo] o]F 4= 9l
2] &olsl= A E3F Fasct

o o
ofZ QY 29

oF & B R A% o] H 4= ¢lem 53] NSAIDs
O] A8 H. pylori 7+a=} 3 A4 AoFe] 71 a3t
21 #9] slfolct NSAIDs+= prostaglandin®] A4S
Asto] f1ute) Hro] 71HE oFSAA ke E4AI7AL
A BdE 2t 4717 NSAIDsE =85t

= Fipol
H A I 8] gslel 29 8 g ool e

& Z713HL” NSAIDs 9ol A3}
A ;q]oka ek 4= Ql= eFER A glucocorticoid, alendro-
nate, olmesartan 5°] &## ¢lom *0 ghato] AL tE7
SRR vpokR S A 7110 - Rt kS At 9l
of F& Al 23Hd Aol WAT 4= qlo] oalo] Hrhd T
< AAT oFEE o] gelo] R FHT

ot 235 71 o5t 20

FAT 559 A Fa3 25 Aefacler FAe) A
T A ERE PRA)AL H RS ofAlste] Hupel
Folgs eIl S5 St 2ulE A=ste] A Al
5 AQAKIE! ofeigh Yo 8912 Bhpe] ofE wt
o/d& ASHIZIH A Ak ASA Sl AaR 28
& 4 Ak s ol A s o] Asrt EubE gL 58
Aol AT A =g W 2] B4 Aok Alge]
3|io] AejE LR Fik dekol gt ne w3t B asit”

E g

il
u)

~
R

3
O
mlo
nﬂx
'{f 12

QJt}. Histamine 2 receptor an—
tagonist (H2RA)94 785 A7 AHE Al WAo] A7l Ao R
e glom o= A\ Hhg/do] W A3k ] ¥l
o 4= gt Z2E HZ AA| A (proton pump inhibitor,
PPD9| Z-9-olli= Wdo] WAYsHA] ¢z Ao dejA A
9 cytochrome P450 (CYP450)2] w2 thAle} este] &



AR ool = ExFe] 9 PPL E34< Y 4= 9o
o ol Ffoll= ZF AAA flAHER] AA (potassi-
um-competitive acid blockers, P-CAB)Z 2] A2 11 3]
L U

CEANE flito] mle- wepshA ErlEE EEA des
Z3%.7(Zollinger-Ellison syndrome, ZES)o| A WA A3}
A Flofol whAYEE 4= QILt FEAER Bu| Foko 2 ls| &
5 G4 7R E” 5% 7F 1000 pg/mL ool A 714 g4k
Eu](basal acid ouput)”} 15 mEq/hr ©]4}¢l -9 ZESE A
Afgitt,

719, Y AP A AR O = 7] A 4F EE|EE ZA7F
J AF Itk EH)7F B E| glom 7|A TPAER
O] A7 AARIfIolHA Ml=E" A= HAPE 5491 &
ZpoflA] 714 AF EH]71 10 mEg/hr o142l 4$-2 geject”
SRR o]k -9t 8] JAF A A=l R
33 A&7 A5 Hol= Ao R dHA Q). Er[ W4
Ao = A BRI 7 dRISoA EhkE 1dEdEsol

SN SIAT T R 5 e

UJ—_Q. EH
=

7[E} ol

7] A 9 23 AYY RS A= ddem
© A AAE] EAdo] ek et d5 vhea kY] dR
e o) AS Asfsta d9t 35S =eA ok
olgfgt AR Ao A7} F42 FslEw 2 FgolA
A= WEEE AR =1 A Q]%‘ﬂl BFE E = YE”
SIAE oA A= Al 25| e TRl 2 o]
U 3 em o] AHIYT 2 em 01*094 Aol A%
Ad Aoz ERE dF= Hoets oldor Aty
o] FE 22 o] drH7I7HA] o=l ARto] D as) *HA
A e} At 7)o Fetehe A9 gk

a9 7P%; S dolozA A2l glon] 23, v,
DAY SRS, AdiAl el A S thekRt A
Bho] A £3Hd Floke] €Y 4 qlof” 22 A
gstol Z Azl

rC
Rall
0x

1 Ashd AL x=

do

e R omt progob
0]
ro
1o
El
ox

Rl
o oX
= b
o B

10 & °F
o oﬁo
S
Sl
o 2
ST
< e
e 1o
x
ofi _>1:
&
rk,% Q

2

rﬁs

rO

e

(

oo oo
oz My o
olo
K1
o

i

i
rJ
=2
u)
%
Kl
ox
e,
off
(-
i)
foh
2
u)
o
=)
12
o]

Management of Refractory Peptic Ulcers
Su Bee Park

[sir}, e Y A3 S UAES A
of tigt Friet AH dukE &eIgt o
ekt upoto] ofefe- 2xto] A F5
A da 7A T gelsto] o 1A HelE wiAls] &
otk

2 G EAIA H. pylori®] At HF T =
o] =k H. pylori 34 ojo] Aget weto] Fasty
O|m 7| He| Ao g0l A= o E F 71| o] HALS
Algiste] 4 f-5oll tieh B8] A= S Aol £
o}® A5A AAFEA rapid urease test, 23
o] oA wioF AARR} polymerase chain reaction (PCR)
o] 9lon] WAL AARL 945 7)7AL BF 9 Ak
o o FAFE S = Qi) o] F K AaDT|HARE |
Aol Bolie7} 95% oo & ol HI-GA AALF 7H
AR 7} =2 AxpHo 2 HylEe Eb-]- PCR AA= &3
AAE o83 54 AAF 5 7HE =2 WdEel BoleE
Holw], oA WA 734 HEol 7Hsslth= 4ol stk

Alet A&7 Folli= HEEA] Alite] A3 o5& Zelaljof of
o A} 7y Al Z2o] AL PPIY] H-882 Sijlsto]
539 7hHe/de XN wiAlEoF gt st 77}
A 154 B 4= Qo] Tho| ekl A= Al 4
Y Aol PPI= 25 S5, AAY] Z¢- 45 Sdste] A
ALl @QEQ =4 A4S ;HXJ‘O}T— ATk A WiAde] 2

Soll= —_rLZﬂE‘:” = *Wﬁ]‘ﬂur

= A=E sk 2ol A
7)ol A 7Hset A%

> st

A 3 Giemsa

40%
& o

AL ok 74*}94 = da 9=
7h ot AA| delA E—':r A-gsl7)= A7 ek 22l
L 71AaskE YA gl upo g clar1thromycm Ao =
2 RIQl 23S rRNA FARfo|A 9] A FHrHo] A2142G2}
A2143GE real-time PCR W o & 3olsl= ZHAPHol o
5 o7 oA EYE|o] viF HAF glole X7 AJAHE
clarithromycin WA 75 SRITHC 24 Ald&-S A
7] 2= Q)

NSAIDs®] -9-ol= S 4 itk
oLt ghatof whef Feto] ofeE 7g-of
A cyclooxygenase—2 (COX-2) A3|AE A
L Ao xgo] H 4= ik AR COX-2 A3jj#)|2
AR S AT AT = flo] 8

AHg Aol $1HEF AR g0 5 gt

- O

=)
ol
i
—orI"
e
»
e
off

rTr
!
s

H=l 1o djn mju

rl

o, o2
ol
-

e ol
of

]_

o>
o
i

ot
N

ALt AX| X|=
Ak oA X E A= H2RARTH PPIS
SHE o]Fof| = 8oflA] 125 7R

Wi

2 tostd Sl
FRa Ik o4 A=

https://doi.org/10.7704/kjhugr.2024.0072 19



o A T 5 5%-30% L S A bt
Zekai 19 olyel] AS AWl AT B 9
o} 7)20] HORAS Sotslel Siajolx] Az whSo] ¢l

N B ox
[
o
ox
=,
03
10
=
oot
o
A °
jfz
o
ofl
_1
Shs
ol
Jr
L3
)
e
iy
i
o

22 9} o x]ixﬂol P-CAB] 7% PPIo} th53t oF&

= Holl 0 & ofg] dof|A] HiE|1l 9lon CYP4509]

ALE 7HA)= BRjof| A= PPIRCE 9428 G35 K
ol= Ao & defA glof PPIo] A EHHg-o] Gl FAlol A=

P—CAB% 1T 4= Jok? 22 EE P-CABS AHE38H=

PX‘ TAZE BA kot et gk i

il

=

rlu
;.:

Fl

rc
pall
0x
ol .
l?ﬂ
%
=
02
1o
A
12
rd
2

g 25hy A% Bl A opg e 7H5 AL whA)
2 Fasto] AR BT FHTEo|

2 8% IH 125=2] PPI X]E o]% A

rlr r:T
?

o
o

ne
=
_I?i
lo

S

>
>
o2t
Mo oo ok
_&
1:1

=)
_\_
toky
N

ox
l-ﬂ

] i
ot

ro
Q‘L

k1

_10 e
=

)_44‘

s
oM,
)

2 fo of
o %

o
o
)
i

)

e
=
Il
Jo
o
i
o
-0,
)

o
29
of
ol

X
ut)
o
s
ot
il
rk
oN,
o
i<}
Eyifa
2ol
> e
o, ne.
fo o & o o rr £

T4 Aol7t owu o

PPI z]ﬂ A A}

20 https://doi.org/10.7704/kjhugr.2024.0072

AL AHANE AlFdsl & 4= Stk 125 o] ko] 3]
A=A GAY B2 WA 5o Huf o4t Axdo] gjld

739 American College of Gastroenterology guideline®]| Al
= TAl WA AARE ot 23] HARS F3ll 571 Y8l

oha W 9 A s e WSkt galsk glout 7
2191 2] Al7lo] that AFS glom AHQ ko] Ba

SHCE* Aake: wRESAL NSAIDs 59 #ok
WHER] e A o7 T 19 Te] 22 yAFS 1
3 2= glo} Ar|Fel 22 YA A 7| 3} Qolut

WA &4, W] Aol w s Bagt FEolr

X
pylori®] 7oLk NSAIDs &
7Fs/do] uiAlE o] $of= ZES 1'EE& H3H TE 8 7kA
2%

=4 l EHoH/H“ 7|A A+ BEu]gF 10 mEq/hr
ojstE J|IERE Fiet PPI Fofo] asi F4 4% A
UFE AEHE GARE ARSE) B 5 Qlek TRAE
3418k wjo]l PPIC} P-CAB &H-8§2°] Q= 4%
[zt YAF AAAE AR FAT S ¢
2 G-cell®] 34 m=wo] 7asto] @% 7}
st Ao T ol A %1\1;].'28 A AyA ol 7
2= 100 pg/mL o]l z|et PPL & Al°ﬂt 1
pg/mLeA 400 pg/mL7HA] S7Fek= ol &3] HaEE
t}. P-CABL PPIECH AT|Ho 2 o 2 Zo] 7lAED 2
7}E fraretcka B EQch” o] AjEleld BAFEAle =2
WY Aol gl Aol 7FAER A)of tigh o) &
Azro] FasiA| ko 1237 4t AR 582 F
3 7lAERS HAF Wel@ 3|E it PP P-CAB

& olgo] et 7PAER sE=rt A9 108 o)
2 s Assiotd ZESe| gt 7o Ha=Folc,
a0l o=l gt FakS Ak ] flsl $iat AAA
£ S F 71A A E” 25 ERlefjof st Al 2|
= AA 5 F7H 715 HARE Al djof| = S-S HaL

® glxte] Z4fo] Alste] PPIY P-CAB Sto] o2&
7d9-olli= H2RAE T7|7F A E 4= 1o, o] SA] HARA|
of A FFL & 7H5A0] Y-S TFsfof et EF 7t
AEY 5271400 pg/mL oo 2 5 Z715 A 9]
+ AQ4HS(hypochlorhydria)o] EHEE Y154 $1GolM®
=73 T=w wAYS| osff Tz 4= Qe A=Y A=
ZES®| Xtk 5% E4s1A k= o= Qlok o|A" F5=9
7FAER F7bOE sl ZES7E Qs Aol= ¢
AF 28] Fof gk gelo] sty AFHE A= HAPL

1
o

"ty

l

rr i}.

N
1o
> mlm

an)
ox
of

1 o

> = = o
Im (M =
o
-l> ol
H
_\;

o
S

d



E! 7 S AAIAE 9154 91

o FEE B0 R 9ol it} BukE AL g 4
o] FloFo] BAEL A9 ZESS o4ls) 2 4 gtk

§ e o)A Sk Ru] o]

Bul7h 3719 4 gk S

L L EREE

To] SIsP o] Folx|A] §Eeke b5 A4S Telsof st

RAER SA7h Bl Z7Fa B ZESel HiEt Bl

Aastch vl R AT WA 18R] ARE B9
W B AR} gAY e GBS F 4 glon

ro

53] Billroth 1T $|8AIe-E& AldEE 749 ©@5 9771 AlsH
HeRd 4= Qo

2 A Ak A9 A71AQ1 YAF A w2
WA ERES AEH7L H B R oF S RAHA FHetH
UAA o 2 Q4F 87t Bt S7Fehe Rhs At
H](rebound acid hypersecretion) @4o] YeRd <= Qi) w}
ghA oF S Ao ® AEFsfof 5k S olF T
etz 59 A Fo7t atEch
A 7)s RSN E FREE 1ZdEES s
=87} S7ke]o] okt 94k wulol olsf T4
g AloFo] WA & glow i Aol A 7
ﬁoud% A digk e B 2|7 7F $-AEck”
Eolu A3, v, AjAZHtolg A Fo BEE A9
‘LQJ 7H/d7IA] HiAE o] ol HoFo] A mE]A] oF
= 5‘4KH 24N L7 = X &A1 QIAF A 2| =7 Ba
A1 QIA} wHo] E7Hsd Aol it AAAIE A

43; A sjopater”

rO
ol
)

>J\-U
oE

2 £

2 A3 Al Hel= 8 A S AAF e
2 JAskL o5 AR Brh 9l wAsh= Zlo] AR
Aol siAo|t). H. pylori 73 NSAIDs A&
Sk 9191 9] ZES9} 2 ‘:}E CE UAE
{3 4= glom 7 7]

Al a1 71 Adgx|o
frAskaL =4 U
3flof 3l AL E3) oA 2

2 djAIstel s w2l astch

o
& rlor

(@
>
W
12
_EL
ol O‘N
Fl]I
j_
~

)

m]o

>
M

2.

or o

Lo
N

ORCID iD

Su Bee Park https://orcid.org/0000-0002-4638-413X

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Management of Refractory Peptic Ulcers
Su Bee Park

REFERENCES

. Hopkins R], Girardi LS, Turney EA. Relationship between Helico-

bacter pylori eradication and reduced duodenal and gastric ulcer re-
currence: a review. Gastroenterology 1996;110:1244-1252.

. Laine L, Hopkins RJ, Girardi LS. Has the impact of Helicobacter py-

lori therapy on ulcer recurrence in the United States been overstated?
A meta-analysis of rigorously designed trials. Am J Gastroenterol
1998;93:1409-1415.

. Hirschowitz BI, Lanas A. Intractable upper gastrointestinal ulceration

due to aspirin in patients who have undergone surgery for peptic ul-
cer. Gastroenterology 1998;114:883-892.

. Hirschowitz BI, Lanas A. Atypical and aggressive upper gastrointes-

tinal ulceration associated with aspirin abuse. J Clin Gastroenterol
2002;34:523-528.

. Jung K, Jee SR, Lee MW, et al. Comparison of Helicobacter pylori

eradication rates between 7 and 14days of tailored therapy accord-
ing to clarithromycin resistance test: a randomized, multicenter, non-
inferiority study. Helicobacter 2024;29:e13084.

. Malfertheiner P, Megraud F, O’Morain CA, et al. Management of

Helicobacter pylori infection-the Maastricht V/Florence Consensus
Report. Gut 2017;66:6-30.

. Wu XC, Richards N'T, Michael J, Johns E. Relative roles of nitric oxide

and cyclo-oxygenase and lipoxygenase products of arachidonic acid
in the contractile responses of rat renal arcuate arteries. Br ] Pharma-
col 1994;112:369-376.

. Gabriel SE, Jaakkimainen L, Bombardier C. Risk for serious gastro-

intestinal complications related to use of nonsteroidal anti-inflam-
matory drugs: a meta-analysis. Ann Intern Med 1991;115:787-796.

. Tseng CL, Chen YT, Huang C]J, et al. Short-term use of glucocorti-

coids and risk of peptic ulcer bleeding: a nationwide population-based
case-crossover study. Aliment Pharmacol Ther 2015;42:599-606.
Moriya K, Kojima K, Kawaratani H, Noguchi R, Yoshiji H. A rare
case of refractory and severe duodenal ulcers associated with olmes-
artan. Gastrointest Endosc 2021;94:657-658.

Shi M, Ahmedin N, Zong X, Tica S, Bishehsari F, Cao Y. IDDF2023-
ABS-0254 Alcohol consumption without meals and risk of gastro-
intestinal cancers. Gut 2023;72(Suppl 1):A217-A218.

Chang FY, Lai KH, Lee SD. Effects of cigarette smoking on healing
and remission of duodenal ulcer. Curr Ther Res Clin Exp 1993;54:
313-319.

Tseng GY, Lin HJ, Fang CT, et al. Recurrence of peptic ulcer in urae-
mic and non-uraemic patients after Helicobacter pylori eradication:
a 2-year study. Aliment Pharmacol Ther 2007;26:925-933.

Shim YK, Kim N. The effect of H2 receptor antagonist in acid inhibi-
tion and its clinical efficacy. Korean ] Gastroenterol 2017;70:4-12.
Shubbar Q, Alchakee A, Issa KW, Adi AJ, Shorbagi Al, Saber-Ayad
M. From genes to drugs: CYP2C19 and pharmacogenetics in clini-
cal practice. Front Pharmacol 2024;15:1326776.

Annibale B, De Magistris L, Corleto V, et al. Zollinger-Ellison syn-
drome and antral G-cell hyperfunction in patients with resistant du-
odenal ulcer disease. Aliment Pharmacol Ther 1994;8:87-93.

Lewis JH. Idiopathic gastric acid hypersecretion: treatment implica-
tions for refractory acid/peptic disorders. Aliment Pharmacol Ther
1991;5(Suppl 1):15-24.

Gasparoni P, Caroli A, Sardeo G, Maschio S, Lo Giudice C, Fioretti D.
[Primary hyperparathyroidism and peptic ulcer]. Minerva Med 1989;
80:1327-1330. Italian

Shih SC, Tseng KW, Lin SC, et al. Expression patterns of transform-
ing growth factor-beta and its receptors in gastric mucosa of patients
with refractory gastric ulcer. World ] Gastroenterol 2005;11:136-141.
Reynolds JC, Schoen RE, Maislin G, Zangari GG. Risk factors for
delayed healing of duodenal ulcers treated with famotidine and ra-
nitidine. Am J Gastroenterol 1994;89:571-580.

Raju GS, Bardhan KD, Royston C, Beresford J. Giant gastric ulcer: its

https://doi.org/10.7704/kjhugr.2024.0072 21




I < HUGR

22.

23.

24.

25.

26.

27.

natural history and outcome in the H2RA era. Am J Gastroenterol
1999;94:3478-3486.

Kim HU. Diagnostic and treatment approaches for refractory peptic
ulcers. Clin Endosc 2015;48:285-290.

Jung HK, Kang SJ, Lee YC, et al. Evidence based guidelines for the
treatment of Helicobacter pylori infection in Korea 2020. Korean ]
Intern Med 2021;36:807-838.

Pittie G, Laurent T, Radermacher J, Herens S, Boeras A, Ho G. De-
tection by real-time PCR of Helicobacter pylori and clarithromycin
resistance compared to histology on gastric biopsies. Microorganisms
2024;12:2192.

Miwa H, Uedo N, Watari J, et al. Randomised clinical trial: efficacy
and safety of vonoprazan vs. lansoprazole in patients with gastric or
duodenal ulcers - results from two phase 3, non-inferiority randomised
controlled trials. Aliment Pharmacol Ther 2017;45:240-252.

Chey WD, Leontiadis GI, Howden CW, Moss SF. ACG clinical guide-
line: treatment of Helicobacter pylori infection. Am J Gastroenterol
2017;112:212-239.

Nieto JM, Pisegna JR. The role of proton pump inhibitors in the treat-
ment of Zollinger-Ellison syndrome. Expert Opin Pharmacother

22 https://doi.org/10.7704/kjhugr.2024.0072

28.

29.

30.

31.

32.

200657:169-175.

Freedberg DE, Kim LS, Yang YX. The risks and benefits of long-term
use of proton pump inhibitors: expert review and best practice advice
from the American Gastroenterological Association. Gastroenterol-
ogy 2017;152:706-715.

Sakurai Y, Mori Y, Okamoto H, et al. Acid-inhibitory effects of vo-
noprazan 20 mg compared with esomeprazole 20 mg or rabeprazole
10 mg in healthy adult male subjects--a randomised open-label cross-
over study. Aliment Pharmacol Ther 2015;42:719-730.

Stedman CA, Barclay ML. Review article: comparison of the pharma-
cokinetics, acid suppression and efficacy of proton pump inhibitors.
Aliment Pharmacol Ther 2000;14:963-978.

Guzzo JL, Duncan M, Bass BL, Bochicchio GV, Napolitano LM. Se-
vere and refractory peptic ulcer disease: the diagnostic dilemma: case
report and comprehensive review. Dig Dis Sci 2005;50:1999-2008.
Gisbert JP, Khorrami S, Carballo F, Calvet X, Gene E, Dominguez-
Munoz E. Meta-analysis: Helicobacter pylori eradication therapy vs.
antisecretory non-eradication therapy for the prevention of recurrent
bleeding from peptic ulcer. Aliment Pharmacol Ther 2004;19:617-
629.



