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Eradication Rates of 10-day Sequential Therapy for Helicobacter pylori: Results of an 8-year
Prospective Study Conducted at a Tertiary Korean Hospital

Kichul Yoon™ and Nayoung Kim"*

Department of Internal Medicine, Seoul National University Bundang Hospitali, Seongnam; Department of Internal Medicine, Wonkwang
University Sanbon Hospitalz, Gunpo; Department of Internal Medicine and Liver Research Institute, Seoul National University College of
Medicine3, Seoul, Korea

Background/Aims: The Helicobacter pylori (H. pylori) eradication rate of standard triple therapy is unsatisfactory in Korea, and sequen-
tial therapy (SQT) has been suggested to be a practical first-line alternative regimen. The aim of this prospective study was to document
changes in annual eradication rates of SQT.

Methods: A total of 983 H. pylori-positive subjects were enrolled from 2010 to 2018 and their data were subjected to intention-to-treat
(ITT) and per-protocol (PP) analysis. All subjects received 10-day sequential therapy consisting of 40 mg esomeprazole and 1 g amox-
icillin b.i.d for 5 days followed by 40 mg esomeprazole b.i.d, 500 mg clarithromycin b.i.d and 500 mg metronidazole t.i.d for 5 days.
The *3C-urea breath test, rapid urease test (CLO test®), and histology were used to confirm eradication. Compliance and side effects
were also investigated.

Results: ITT and PP eradication rates of SQT were 69.9% (687 of 983) and 87.1% (657 of 754), respectively. The annual eradication
rate of ITT remained consistent over the 8-year study period (p for trend=0.167), whereas PP analysis showed the eradication rate
increased (p for trend=0.042). The overall adverse event rate for SQT was 41.7% (410 subjects).

Conclusions: Despite high antibiotic resistance rates in Korea, the eradication rate of SQT did not decrease over the 8-year study
period. (Korean J Gastroenterol 2019;73:99-104)

Key Words: Helicobacter pylori; Sequential therapy; Intention to treat analysis; Per-protocol analysis

HAR BA

N *
pylori®] Al A&

rh

o ke ol A otk A
J H

Helicobacter pylori (H. pylor)= 1#57 "riat o224 ool WA A A= 3 AdS Alste
el B dee dorin, 23 Aldeld fY, ¢ on, Eo ¢ WA BPLF] WS fratct® of= o

Received February 1, 2019. Revised February 5, 2019. Accepted February 7, 2019.

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2019. Korean Society of Gastroenterology.

WAXRE ALY, 13620, A 2T F0I2173HZ 82, RISt HY L}

Correspondence to: Nayoung Kim, Department of Internal Medicine, Seoul National University Bundang Hospital, 82 Gumi-ro 173beon-gil, Bundang-gu, Seongnam
13620, Korea. Tel: +82-31-787-7008, Fax: +82-31-787-4051, E-mail: nayoungkim49@empas.com, ORCID: https://orcid.org/0000-0002-9397-0406

Financial support: This work was supported by a grant from the National Research Foundation of Korea (NRF) funded by the government of the Republic of Korea
(2012R1A1B5002680).

Conflicts of interest: None.

Korean J Gastroenterol, Vol. 73 No. 2, February 2019
www.kjg.or.kr



100 S7I1A, AU, HEQHO| Helicobacter pylori Mda

kil
%

Lo

=)

ol W2W A pylor®] Alet A s AU
° P s gol A e 7k A%l

o] A H pylori®] At A&
530 Q= Aotk o] Fto]

~F AAE ES FE A S

oF ok

10 o &
X Ho
[ oo kT e

o]\ met ox

o K
N
N
30 oN
il

=

S

)

O

o, JQ
i

s
=l
gl
Y
>
ok
El
0 i,
o |u

2
— MN
w
é
fo
E
(0]
)
En
o
of
[T e}
flo @
otk
o%
=
S
o
1o,
olN
N
Hu
ro,
ok
2

A A= of

A) X & (concomitant)

(sequential therapy)2t %
o] AAE I Y}’ A&7

Z 56Ut FAAEZAA AL} amoxicilling FoFetal o] %

2

|o
of b

re

1B

>

FU o

5U7F clarithromycin?} metronidazole ¥ tinidazole2
Borsii HAoRA, B Aol 34 e IR sla

2010W €] 2018W7H4] 8E7F Y3t 352 diAfo g 3
o 14} N5 2AY] A&A RS Al A& &85 9 74

& AYHoE Bl 1 HEHES AT I 142

O

1. Y

20104 4goflA 2018'd 7U7HA] EFA & Sy Lol A

e A AdE B2 21§ dSae S Al
Azl T BAE AREA £ dFOR Blo] A
e, 14 A5 FAE dier st A9 HidS
1) 18A] 1|t 2) 22 45 Woll Aol %= A 5 U=
FAA o oAl E-89, 3) AL Al A, 4) 7t 2
SHe ofAlel digt gl =TIy 5715, 5) YAloly
<, 6) 7IEF 4 Al Ao g8= vE & 3l A5 5l
ATk & A AIE A RFAHt Y 94 A &

e FaE] A= 9437 AAHPC-urea breath test,
UBIiTkit; Otsuka Pharmaceutical Co., Ltd., Tokyo, Japan),
Z A4 Y] AAHmodified Giemsa test), 84538 AAHCLO
test®, Delta West, Bentley, Australia) 50| AM-E|9ict ¢
WA A A e A slekol 2tz At 9
Aol dint 9 AvE HubolA F ul e 2AS A3 ok
T2 o TABFI modified Giemsa M-S Edfo] &l
Soich HerR AR AAR: o 9 avkelx 77 24
& Aol AAct

2437] A0 A% BB A 4T HRE P
Qon 7|4 e 2431, o]F Eof &3)E “C-urea
al

ohSUE AT HAAL LA 208 ¥ oA 2B ES 2

shAth 8a97] HAre] FAIA Q] S 71E Zdol A4
H vt Wk’ @4w7] AAF A A A 43T 5
[0

HApRul AR Holw 2% o4 FHetelct

3. 959
104 & QHE # X 5U7F esomeprazole 40 mg b.id,
=

amoxicillin 1 g b.id F9F & esomeprazole 40 mg b.i.d,

I
i3

e,
1B
rlo

clarithromycin 500 mg b.i.d, metronidazole 500 mg t.i.d
£ 597 37} BoRstoich BAES] B SRS o))
tof oo A 58 g THoR AJAIS] Arstal il
wRogon], o oAl AE of Aol Zekof o
FH[BHAA o] W5 2t A Alget 1Y} Fdet

o AFoteict AT ool B 99t Wzl

Ad oA B§ 9T F 4% 3

ok

o

oY Hm e H{z Jo
18

of =2

>

>
o
ok
32
o

H‘|

~
1
ikl
oo
#2
gy

J
of

Y
o oo
i)

2
>,
w2
Sl
)
it
off
ok
£
4
N
o

ot 1o
s
oZ

i¢ 2

1
Hu
o

o

o
—n
ol
B>
&

T
oft
e
>

fot

o
ok
pac
fr &
AN
= Mz
M
Y
lo

k

O
1

ofrt

o,

32

|o

=) Lo

N
-
i
dz o

E<
= o
18 >
I
ot

Hz
o, £
ok
2
N
b
=t
_o‘_l.:
rlr
-
L)
o
o
N,
il

o
0%
it
©

% o
)
e
O

22
&

1
op
1o

ok o
1

=)
oM,

f
£
o M

oN 1

o 1
o

=

bor

ox mok OF (E N
¥ N
o

ofy
m ol
o H‘[
1e
o
roox

__>r_l1
>
Pk
o fr 4=
do 32 4& i
~
J

Ml oo
Q
1t
ok
rO

H
(@]
e,
=)
E
o
e,

o
2
ok
4
Hu

|o
R
~J
e
=
>
O
e
L
o
op
<k

i
=
b 2
N,
T
_o‘_l.l
2
o
[e]
)

oo fru
ok |

2

oA 2 e
o lo & 1o [
M
ole

ue Eoo

=
AHper protocol) &

ol
o

4
e}
Fl
[e}(e]

Ul

0
fot ﬂ
v

Rl

1

24 o
Sh
1% oL

=
>

N
e
1)
rr
ix-s
bl
o
ki
>
>
41l
1o
1
>
Sha
1%
i
o

£ oo o
off

ﬂd
2
T
oo
rE
>
rir
o,
£
H+
=<I

e &

>
W,
=
=i
o
il
Y
>

2% olo
N

e ok ot
I
N
rir
jud

=

i)
)

fr

§)

fl

__)r_l,‘

»

ko, O FEN

1o,
iz ]
ot
oS
o
flo
r)~ it
ogk
o &
o

1% ofk

fr e
o 32 ot ¥ i o

=
otk EA A 948 p-value 0.05 tjgto g o8}
A A= IBM SPSS Statistics version 22.0 (IBM Co.,
Armonk, NY, USA)S ARE-s}itt

32
&

The Korean Journal of Gastroenterology



Yoon K and Kim N. Eradication Rates of 10-Day Sequential Therapy for Helicobacter pylori 101

kol 43 oFE-S 109 vwvto R B85t 7647 <]
SA7E o A *7*4 Tohroron A AP R =7
AAZA] opxjo] o] 58 H4a5 B4 gie R BRe9
thEFig. 1). NZo=At &4 i SAe] Bat A 57.24
(#9], 19-88)%101 FAo] H| &L 488%ATt Al X EA
o] Ak 919 615(62.6%), 4344 F%F 125%(12.7%), 9]
olg Aotk 9ot 173%(17.6%), 7154 A= 27(2.7%)

0| tHTable 1).

2.

re

EY d2|3YH MHog
20109 X E 2018W7HA] 525 X gowxt B4 Tt &
Al 983 5 68775(69.9%)°] Alxtoll 4J-53toH, 7647 <]
58532 SollA= 6577(87.1%)0] Altol Fuotdict &
B3t 7640l thek Al o5 ZR1E 913t AR = 6397
(84.7%)0ll A 84371 AL 127(1.6%)oA Q483 HAL
5078(6.6%)0 A1 2 &3H4 A}, B39 (7.0%)0ll M= QA
AR 24 74*}7} skl A= ST}
A Bpo] A8 AR 61.0-81.8%
o BEE E%‘iﬂ‘ﬂ, &2 A A= 69.2%-92.4%9]
2). A= EA} Aol A= 20104 5-H
2018 A7}14] €] Xﬂv} l ALof we} FAHOR {3t M}
F= Kol ¢tthp for trend=0.167). H-8<-54 #419
7§% 20109 5-E 20139714 = Aldt&o] dsdtes AFS
don 2014404 2018E7FAE 80% ©o]AFe] Aol
zpﬂoe sholx| 9t} E3t 20104 5E] 2018W7H4]] A%
W Alg BN BE<8A Alte-2 kel mt BAHS
T Z71= AHEES EtHp for trend=0.042).

Am ol BA o4k 94 0839 FOIH Al oliie]
o] 71581908 7979 2] B % 43o] 109 WO of
2o B onFg 1), 15 309 79 YA 9ozt Be

Table 1. Baseline Characteristics

ITT PP
Number 983 754
Age (years) 57.2+11.8 57.8+11.5
Gender
Male 480 (48.8) 371 (49.2)
Female 503 (51.2) 383 (50.8)
Diagnosis
Gastritis 615 (62.6) 464 (61.5)
Peptic ulcer 125 (12.7) 97 (12.9)
Gastric dysplasia or cancer 173 (17.6) 133 (17.6)
Functional dyspepsia 27 (2.7) 25 (3.3)
MALT lymphoma 6 (0.6) 3(4)
Submucosal tumor 20 (2.0) 16 (2.1)
Normal (asymptomatic check-up) 17 (1.7) 16 (2.1)
Underlying disease
Hypertension 177 (18.0) 138 (18.3)
Diabetes mellitus 87 (8.9) 0(9.3)
Chronic kidney disease 14 (1.4) 2 (1.6)
Chronic liver disease (0.6) 6 (0.8)
Alcohol consumer 247 (25.1) 174 (23 1)
Current smoker 113 (11.5) 2(9.5)

Values are presented as meantstandard deviation or n (%).
ITT, intention-to-treat; PP, per-protocol; MALT lymphoma, mucosa-
associated lymphoid tissue lymphoma.

Intention-to-treat analysis
(n=983)

Completed follow-up
(n=797)
Per-protocol analysis
(n = 754)
.................................--.......................> Fallure (n = 97)
Eradicated
(n=657)

Fig. 1. Schematic of the analysis.
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Fig. 2. Intention-to-treat (ITT) and per-protocol (PP) analysis of annual Helicobacter pylori eradication rate following 10-day sequential therapy.
ITT eradication rates remained constant over the study period (p for trend=0.167), whereas PP eradication rates showed a significant increasing

trend (p for trend=0.042).

Table 2. Adverse Events

4. ar
gol HaEglet TRk olelef efAlE S |

2012 2013 2014 2015 2016 2017

-<9= [TT —o—PP

2018

p=0.042

p=0.167

Severity
Symptom — - Total
Minimal Mild Moderate Severe

Bloating 17 (1.7) 14 (1.4) 7 (0.7) 0 38(3.8)
Epigastric soreness 24 (2.4) 37 (3.8) 16 (1.6) 3(0.3) 80 (8.1)
Anorexia 15 (1.5) 24 (2.4) 8(0.8) 0 47 (4.8)
Taste distortions 20 (2.0) 44 (4.5) 24 (2.4) 1(0.1) 89 (9.0)
Nausea 46 (4.7) 46 (4.7) 28(2.8) 1(0.1) 121 (12.3)
Vomiting 5 (0.6) 12 (1.2) 25 (2.5) 4(0.4) 46 (4.7)
Abdominal pain 6 (0.6) 9(0.9) 4 (0.4) 2(0.2) 21(2.1)
Headache 7(0.7) 9(0.9) 9(0.9) 0 25 (2.5)
Dyspepsia 19 (1.9) 17 (1.7) 6 (0.6) 0 42 (4.3)
Diarrhea 29 (3.0) 0(3.1) 9(0.9) 1(0.1) 69 (7.0)
Constipation 4(0.4) (O 5) 0 (0) 0 (0) 9(0.9)
Acid reflux 2(0.2) 0(1.0) 3(0.3) 0(0) 15 (1.5)
Other symptoms® 32(3.3) 8 (3.9) 31(3.1) 4(0.4) 105 (10.9)

Values are presented as n (%).

@0ther symptoms include skin problems, malaise or sedation, dry mouth, dizziness, sleep disturbance, etc., percentage was calculated based on

the intention-to-treat population.
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