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Antibiotics-associated Diarrhea and Other Gastrointestinal Abnormal
Responses Regarding Helicobacter pylori Eradication

Soon Beom Kwon, M.D., Kook Lae Lee, M.D., Joon Suk Kim, M.D., Jae Kyung Lee, M.D.,
Won Kim, M.D., Yong Jin Jung, M.D., Ji Bong Jeong, M.D.,
Ji Won Kim, M.D., and Byeong Gwan Kim, M.D.

Department of Internal Medicine, Seoul National University Boramae Hospital,
Seoul National University College of Medicine, Seoul, Korea

Background/Aims: Helicobacter pylori (H. pylori) is closely related with a wide range of gastrointestinal disease.
One-week triple therapy is currently considered as the golden standard for the treatment of H. pylori infection.
However, gastrointestinal abnormal responses are major pitfalls in such regimen. The aim of this study was to iden-
tify symptoms, frequency and severity of antibiotics-associated gastrointestinal abnormal responses during H. pylori
eradication therapy. Methods: Sixty-seven patients with H. pylori infection between September 2005 and March
2006 were included. After 1 week of H. pylori eradication triple therapy (rabeprazol 10 mg, clarithromycin 500 mg,
amoxicillin 1 g bid), we evaluated gastrointestinal abnormal responses (diarrhea, bloating, constipation, abdominal
pain, borborygmus, flatulence, stool frequency, belching, and nausea) and severities every week for 4 weeks.
Results: The incidence of diarrhea was the highest in week 1, which was 41.28% (n=28) and the lowest in week
4, which was 9.52% (n=6) and decreased from week 1 to week 4 with statistical significance (p<0.0001). The
most common gastrointestinal abnormal responses were associated with flatulence in week 1 (n=21, 31.34%), week
2 (n=21, 33.33%) and abdominal distention in week 3 (n=16, 25.40%), week 4 (n=15, 23.81%). Most of gastro-
intestinal abnormal responses were mild, and the most common symptom with higher than moderate grade was ab-
dominal pain (n=4, 40.00%) in week 1. Alcohol consumption and coexisting medical illness were not associated
with diarrhea (p=0.0852, 0.9009 respectively). Conclusions: H. pylori eradication therapy is commonly associated
with antibiotics-associated gastrointestinal abnormal responses, which may result in antibiotics intolerance and H. py-
lori eradication failure. Even though those symptoms are not so severe, we have to consider the gastrointestinal ab-
normal responses associated with H. pylori eradication, especially diarrhea. (Korean J Gastroenterol 2010;56:229-
235)
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20051 9G¥ 20001 3H7EA] A2t Hepefg<d
< skl AR A 7S ASIRESL Sydney systemel|
oJste] flde @ Fehk2 non-ulcer dyspepsia (NUD)3FA}
ZollAl 13C-urea breath test, ZZ} 712}, campylobacter-like
organism (CLO) test % 3} E3l H pylori 9¥Ao] &9l
Tk 184 o], 654 wluke] %}1}% AT e E sk
1, AolAA Ak kAL 75 H. pylori AT 889 T8
& ool A 91, HolAlz ek AL Al st )
A7t AfS 7HAAL Qo oWl Aol ALl gt

b, W] 5 3 A Sl

Q= k2, IIA AZE T (Tritable bowel syndrome) $FA},

rabeprazole, amoxicillin 4] 2! macrolide”], penicillinA] 3}+43

Al HZF 22), F52 T+ Aol T 1914 AST &

= ALT7} A 9] Adgkx) 9] 205 23, A4 45

2L BAIR 717 T QARG ok floll g8Al =
© A ok E°47}ja' 3 fﬂ-x} gl
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A4 5P AgHA ¢
A GG Hofei] ol Bt e 49
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AT AE AddE AEelAl 79 2 H pylori AT

9 W (rabeprazole 10 mg, clarithromycin 500 mg, amoxicillin 1
g 19 23] Fohg ANSIEk ATHYAE 2] ol
& 7% BFela WAL Fol7] $eke] de Boer,
Borody il |34 Akl BEAS o]l AR =
Aoll WAl g ele] AHgslo] ol kg Hrbseleh QAT
WSS A B YA o|AuLLe 83T %,
AN Q) R ol Bt ARAE AT T3 A 2adel
3L, H. pylori AT & A% $ 158} 4Fell= 2EE W
Watol AAstglom, 27, 3Felle ANYGS Fotel
Qleldet. ATUAATL A4 ARAZHE] o X 59}
e BE S5 o] 4HES ] 7152 <17 Slele] TRA
oA AR AAell 3k AP AT 55 Sl
A ARAE A PE A AR B F 259
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EAIEAL SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA)
S o] 8T, 95%2] AFFFS AT FE AAS A
Al Ojf,L\;HMX}E—rEi odoj# #EE Intention-To-
Treat (IIT) el £4& sp3lom, ol Aol 553
THEAE F H. pylori ATt &9 A28 5 243 t?l’ Hd"]
gt ARAE A4, AES 5= A4 T3

LU

e 1}

Algisha Habs <l 7|3kl A] QI AlEl S AAlsE
Ak AR7IE 9 ALVlFE B U F o7He &
FegslolaL, 457149 RG-S BT dagt Al
Az 63 o]t At droll A ofzle} Wrle] ulgo] 7+
7} 53.73% (369), 46.27% (31%) 2.2 oI z}<] H]-go] =9k,
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A& H 1 4424419 K (Table 1). AFohd=rollA H. pylori
A oo HF FF FSEE 90.87+18.22%019 3, 4
Al A 1FY F B 4] ARt T gk
Aedl, o] T 1742 RS E H3ESl L, 3 7
5, oA, AAIRA Fol oldkge] veht AR
= SEskA Feich

QAAG A Ao AR 2 2= WAl il
EA ALE A HiE AFee B
ukeh Zel71 S Aol code 7] S5 sfo] olol] uke} 2
siaick HAEHEHS 7R e e 44“3(65-67%)~i
WA AT A ohe Z$e} mgkow], 7} Fld &
FollA &817] Agho] 279 (61.36%)0-2 717 71| 4]
et gk WEASle| gl FEA7E 57H(8S. 07%)g_§
o ghgkon] WEAsto] 9 ATalgA FollA 7l
FE e W mE, 2eb Bl 00
2 743 ¥ 2R

AT HEAANA H. pylori AT & FF 257 AFE FoF
FFS HES HEFES ATC codeZ T E3}s}o] ';v':}

=
W, ATk ATH 3e] 25 ANE oFEE FekelAl o
2 7397) 599 (88.06%) -2 FES Foksiglul -}
Egom, 7hd gol Fokd ok 23|eh APl
A== oFEolsich
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2 (Week 1-4)
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Table 1. Baseline Characteristics of Study Group

A< 9l 83 Helicobacter pylori Al¢t @3 B8 HUA H=l A4 gl 94 odihg 231

250 g o] FH& Hlo] vg ufl HY W(dAbelEka A9
Sk 2H7ke] Week W2 FHe HAD] $HES 24
s, Week 1014 41.28%% 713 =94 Week 40ll4]
71 2ok om] Week 10114 Week 45 F1e8=] = 53kl 57
2o 7 fo3t Z+AaE BHrk(p<0.0001) (Table 2).

Week 1-4 EQlol] F2 wi(dAbo] ubaldt o LojAkale]
H H2 HAEAAPY 3l5E Week 101l 2.46+1.820]91,
Week 42 A8Px|= Eob vkl 3147} 7hisls 7S 1
PAT FAF LR FolstAl = 2ESkrhp=0.5667) (Table 3).

2) H. pylori Hiit 2¥9| 2ZZH OlAEISO| RHE
g ZA0f st S3=
Week 1-40ll4] ZH7+e] Week Y2 H. pylori A7+ 293}
AR A o]k frHEE E‘ﬂ Week 1014 7}
7 o] HbAsE o]t Wl o] 3lTEULE 31.34% (21
ol A ATl Week 201141 713 pho] HEAIRE o]t
oo AA W9l SlETEE 21(33.33%)0l 4 WHAElSl e
w Week 3, 40|41 &= E-Fsubgte] 2+7k 16 (25.40%), 15
(23.81%)Z 717 wro] wbAIg o] HE-S-0| 9 th(Table 4).
Week 1-40l|4] 2EARE RL= AFoldAke] H. pylori AT
He] ABA olTe] ZHo] i FEES BAe)

Table 3. Frequency of Loose Stool/Diarrhea (%)

Week 1 Week 2 Week 3 Week 4

Frequency 246+1.82 293+237 2.14£1.77 1.67£1.21

(Mean+SD)

Study group (n=67)

Age (MeantSD) 44.24+10.25
Sex (male/female) 31/36
Past disease history (%)
Yes 44 (65.67)
No 23 (34.33)
Recent disease history (%)
Yes 10 (14.93)
No 57 (85.07)
Medication within 2 weeks (%)
Yes 8 (11.94)
No 59 (88.06)

Table 4. Incidence of H. pylori Eradication Associated Gas-
trointestinal Side-Effects (%)

Table 2. Incidence of Loose Stool/Diarrhea (%)

Week 1 Week 2 Week 3 Week 4

Incidence (%)  41.28 2222 11.11 9.52
(28/67) (14/63) (7/63) (6/63)

Week 1 Week 2 Week 3 Week 4
Constipation 5 11 11 10
(7.46) (17.46) (17.46)  (15.87)
Bloating 19 18 16 15
(28.36) (28.57) (25.40)  (23.81)
Abdominal pain 10 8 8 5
(14.93) (12.70) (12.70) (7.94)
Borborygmus 18 13 8 7
(26.87) (20.63) (12.70)  (11.11)
Flatulence 21 21 15 12
(31.34) (33.33) (23.81)  (19.05)
Stool frequency 19 15 6 4
(28.36) (23.81) 9.52) 6.35)
Belching 13 18 15 7
(19.40) (28.57) (23.81) (11.11)
Nausea 14 9 9 6
(20.90) (14.29) (14.29) 9.52)
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Table 5. Symptom Grade of H. pylori Eradication Associated
Gastrointestinal Side-Effects (Week 1)

Mild (%)  Moderate (%) Severe (%)
Constipation 5 (100.00) 0 (0.00) 0 (0.00)
Bloating 17 (89.47) 2 (10.53) 0 (0.00)
Abdominal pain 6 (60.00) 4 (40.00) 0 (0.00)
Borborygmus 15 (88.24) 2 (11.76) 0 (0.00)
Flatulence 17 (94.44) 1 (5.56) 0 (0.00)
Stool frequency 13 (81.25) 2 (12.50) 1 (6.25)
Belching 13 (100.00) 0 (0.00) 0 (0.00)
Nausea 11 (84.62) 1 (7.69) 1 (7.69)

ol Week 10]] HHA3E o] A2 ZAkol] 3l AL E o
T Aol Satar Aol =
o] vpehd 7h wlhigl o] kg2
40.00%)°11 4] ¥EA¥sl A ck(Table 5).

Week 2, 3, 40l] HHAIZ}E o] Abuk-S-o] ZAto)| tet Ao &
A ZA3E Week 13 A th2A] oEgket

s S35 Unit T2 7]
AT E 1 E=w1 Unit="85 500 mL, 2}¢1 125 mL, <
FA, 9127], Balt)) 25 mL (17D, &F 1/49), SFA=
4F ZF 31.3-38.1%9] vlE&S Ech &F 50 o
(A A vl gl dgE F= AE Frkslad 55
ol w2 H WA HAES A E =T Week 1
of A9 S5 ol e FH2 Wb HAES 74
ol A= 57.14% (n=12), B]SFAQl 7ol 34.78%
m=16)3 A}, FAH o Fo]g Aol HArhp=0.0852).

4) HEZS o{R0 M2 AOFE BN

WEALHS 5ol whE Week 1014 F2 w(dAphe] b
AulES AR Hoks wl WEA3te] e 739 40.00%
(n=4), L Aslo] §le -9+ 42.11% =24)= SATH

o= Fol3 Holi BTHp=0.9009)

M2k

_T'_

H. pylori Zr1 WM 9194 9 4314 Al T3 &
Zpolr, $Jot 1l 9leo] Hub odf 7 ZZ(mucosa-associated
lymphoid tissue, lymphoma MALT #3ZF)e] HbAly}l W4t
Dol glekar FHA Yk H. pylori ] N EES 3
A8H F 7L 1+ F 7HAE] A Al(clarithromycin 500
mg, amoxicillin 1 g 19 23] Fof)9} 94+ En] AA|A(pro-

ton pump inhibitor) & W-E-3l= 455 AT 2H¥e] v|g a3}
Hol|A 7HA 53t H pylori 5 AlRF Qe Z Az A
I Qo A AlF o Aol Al e )k
o] 3ukg-o] whAfo] Fo3t Hxpg o wlwistA el
SI=

T2 AR AlglA vehe Al B o] ke
S A1 §lo] A Fof & AA 5o Fo] By}
= AoE A =% 289 F A el EAllse A Al
TE2] ol sl whAstel A AlTES diAF HellA
1,012-1,014 CFU/mL®] F5& EAsh v &+ Brdles
WG A)A k| A B kshort chain fatty acid)e A4l sl=d] &
AR Qlele] B AldFo] Fo] Eo] vrshs whEol
o o] A7 A N 4Rt Aer) Wl A fd
k" of#] AUA F tetracycline, aminoglycoside, macro-
lide, penicillin®} 7+ sFHS] A A7t F& oluidt
GAA P AR oS Ftetrka G A Qe
£3] clarithromycin?} 7+ macrolideA] &AA12] 7% $17+
I B2 52 TTHIA SSEe S A
oF e F45 ALY

o[l aAtol|lA H. pylori A4% Al 8 T 437+ HLd
(A2hel fFrHEEL Week 19141 A =] 40% o1, 3
4 243] oo Aeds| =9k, o= Tong 5% W3
3t dle} B4 (meta analysis)oll A 9] 38.5%%} 7o 2 Az

£ BolFm 9glon], Week 1o MG A4S TP

FH ;ﬁ [

T

 H

73 o) dmbg-o] Sl tidt SRS A% A iR
B 735l =k B Aol A AP H. pylori
Al ol gk F FoF 85+ 90.87+18.22% % LHE}
U 7129 AFET} oS B, ol o Ay} 2
< TR 2 AFTuhE e E At A7lY] uii

olgkaL AZhEr}. Cremonini 5200l oJshH hREo] Ak
oldwk-gol H. pylori Alit W 7]l WAs}S 3, A
5 Toldh BATo] Folela] e WALl HlaA Felel
Al A2 S sk o) dukgo] Alen Fof £33 57}
B =3t ol Aol E A o dnlkgo] FE2 Al
2 2719 Week 1914 ARG Aoz n]Fo] 2 u)
H. pylori AT oW 3 HAs= 1 o] dkg-o] Axrt
vl = AulslA|nt 2| geke] Fof vlx, 7|73 A shxtel
FoF Eo kel ke Fol &3 B S4S 7H H
pylori 761 AtellA X & Asfje] 143 A A +
F ubAe] TEsAS =Y 5 7] wlE? H pylori AT
o] Al $17d o] gbkgell thet ellitat x| gofl i3k Alx
7} lojof & Zlo]ct.

Al ol YA = 1A o] gukgell gk o3}
g7 og7kA x| gWe] AFH I ek C difficile 7S]

9l A% X5 ¢AYAZ metronidazole, vancomycin 5-°] A&
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T3 Qo™ cholestyramine¥} 7+ toxin binding agent= C.
difficile S48} Z3slo] A 2|2 wiEAA A N B4 AT
x99 B7YS BA7EH ALEVE g w2
difficile toxin A°ll gt W] F2E7 Aol &5 9
73k o] dmkg-o] Fado] APpEo] ok, A FHdol
A ZhedollA] o E X 5 Xl HhaelA o S W
FEET X 57t A EE A QT DRl £ He-& Kol
3 9Jeh? Fecal bacteriotherapys= A4FQ12] 7A73F A ] 4+
ATg olAste] B4 ATEe 3EAFY, C dificiles
AAL F k= o] &5 vt o & slo] 7733k Al W
= W e vSle Sl FEhe WHeR Tl A
T A ek gAA] e A o] k-l ik ok
olu} X g 24 A A (probiotics)+= A Q) HAA AlTFe
th S-S 2SRl AR AR A A 91
-9 WHAE Al YFEed] Bl E
1t} A ol EAs= AAA|9) Lactobacillus casei sps.
rhamnosus (Lactobacillus GG)2] 73-% of2] 9|zl o] AHut-S-
< odslar X gshedl Eybgolta ¥4 ek H
pylori 4+ Al 2ol Lactobacillus GGE & Foislo]
FAAA = A o] dbgoll Tk A dellA A4l
T, ulZt Aof] -2 F4-2 Lactobacillus GG A B8 F
o] TollA FosHAl Hasiglom, APl X5 WA ©=
3k Lactobacillus GG #]A] B& Fo TollA F2Js1A] £
AE YehAQer? = ob2 el Tl FAAI Bacillus
clausii®] W-§ FoE H. pylori 445 Al 29| F4-8 vt
& gl elshl WA vebdel® ahgAl Bal S
o 3HES-] X5 ofihg 93t AL Ag-o] o}F7A]
A 2HE I YA AN 2 ARIe] A AlFES] B
HollA 71918l 9] 2™ metronidazole®]Y} vancomycin 5-2]
71E kAol & vhg3kA] ¢h= C. difficile 745 ZAtellA] 78
Aol A W AldEE FYsE oW Z3) Yok AT
Ag v)Fol & u] FAAL] F-EAl et dow F
Ul ohekst Aot B esiet ik o)l A e A
121 f it | P e B e B e =S BV ] s IR e i ] o
ZLo. 2 H. pylori 4 Al &7 Aloll BAA 55 I+
o3l 7% FoslA] kS wiel vl Al AEES
ol AE Y =Y F UTA ol tsle] F7HHQ1 A7}
2 gz}r}
AEoZ off] &£37)A] Akl FHEJAR] H. pylori T
! 39t F 7EA|19] gAY A (clarithromycin, amoxicil-
lin)2} $14F £8] A Al(proton pump inhibitor) S H-8-8}=
A AT e o g X glA|ur Bzkg o 2 ShAAl HE 9
A o]gdnkgo] 3| Yehdrh ol 3A1e] Hek 3k
= ol x Al WA T A TheAe ol A

= A& A S FolAl Dk webA H pylori
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A% AT e Aol Mbels WA B 1A ol
2 ool N Ed 5 Qi ofelrhA A ahEel el
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S A A A B 234 Ag 53 2L oY
Sp71A Agkel i QAR H. pylori 332 X EE AFY
7+ 5 71A1 9] A3 A(clarithromycin 500 mg, amoxicillin 1 g 1
d 23] Fof)o} 94F Eu] A AAl(proton pump inhibitor)E
W8l A Al 2ol v, =23t wollA 7 3t
H. pylori 3% Al¥ 9o 2 AA) da=x gk sA|qt
A% AT e Aol GAA B A4 o2 wA
o] F93t HAg o7 ulWslA Ve g9lo] o <l
Al olol] thste] o} Mz} &1gick. CHAF S W : 200
W 9%l 2006 3 AgThta Hebg g
slo] A FE WS 3R} FollA] 13C-urea breath test, %%
A}, campylobacter-like organism (CLO) test & lU-5- 53l
pylori %¥do] &1xl vk 184] o], 654 wlute] 3=
Ao slich AT AR AdulE e AT
Al A B A o] kgl I A, At

o epdel W A¥AE szedeldn 7Y 7
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pylori A3+ Q. (rabeprazole 10 mg, clarithromycin 500 mg,
amoxicillin 1 g 14 23] Foi)& AAsIA L. H pylori AT
S A F 17 4ol 9lehe WEshol ekl 2
%, 3ollie ASHITe Botol AEA Aol thetol sl
Sgleh. AFOAZIE eloldl ARE T Helw 4
& S9le) AR B Mhe] A B8-S Week 1914
4128% %2 7 =9k3L Week 404 71 Ighom] Week 1
oA Week 42 18l Bkl SACZ Gl g
HYTHp<0000D). F M2 A BGE Week 1]
2] 2.46+1.823]9)31, Week 45 A&E|= Eot 7Hisl= 7
e WAL SAF o2 folslAl= ebkrh(p=0.5667).
28] H. pylori A7 23} A5 180A] o] dhg-e]
Ay vE5 HH Week 1, Week 20114 71 o] WAt o4
HES- Wl 9] Sl kR 7M7) 219(31.34%), 2178(33.33%)
ofl 4] HEAEIG o Week 3, 4ollA = HFogntzto] 72t 16
(25.40%), 157 (23.81%)01|4] WFAsFIT}. Week 10]] HERISH

olahhE] 4ol Tjd AEE iR %ol Sa3in ol
Tl F5F o1l F4ol Lk 7hk uINg o]

LSS B2 0 Z 4H(F5S, 40.00%)o0 4 At o
F F79 HEAZS f5ol e F2 WA wlE
< BEF FAEoE {93t Xol= 19lthp=0.0852,
p=0.9009 respectively). ZBE: H. pylori 45 AT Q4] F
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pylori 7+ Aol A X2 Avje] AT gAY =
S el HsE 5 5 Sleh oA K plon 45
AF @ Aol whst= A Tl AT o] Auke
dulsla X838 4 9 olz] 7HA] x2S dsto

© & SflollA] thekgk el 77} o] FolAof & Aew Azt
c}.
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