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Objective: Cost-benefit is an important consideration for Helicobacter pylori (H. pylori)
eradication in Japan, where 1.5 million patients were reported to receive first-line eradication
annually. This study aimed to identify the optimal cost-saving triple therapy regimen for
H. pylori eradication in Japan.

Materials and Methods: This retrospective observational study used data from a large-
scale, nationwide health insurance claims database (2015-2018). Using success rates of first-
line eradication, mean total costs of first-line and second-line eradications per patient were
compared between regimens including a potassium-competitive acid blocker (P-CAB) or
a proton pump inhibitor (PPI), and between two clarithromycin (CAM) doses (400 and
800 mg/day). Subgroup analyses by smoking habit or body mass index (BMI) were
performed.

Results: Among propensity score (age, gender, CAM dose, disease name)-matched patients
(P-CAB regimen, n=22,002; PPI regimen, n=22,002), total costs were lower with the P-CAB
than the PPI regimen (Japanese yen [JPY] 12,952 vs 13,146) owing to significantly higher
first-line eradication rates with the P-CAB regimen (93.6% vs 79.7%; p<0.001). For both
regimens, even among current smokers or patients with BMI >25 kg/m?, eradication rates did
not differ by CAM dose, and total costs were approximately JPY1000 lower with CAM
400 mg/day than with CAM 800 mg/day.

Conclusion: High success rate of first-line eradication contributes to saving in total eradica-
tion costs by reducing costs of subsequent therapy, irrespective of patients’ smoking status or
BMI class. The combination of more potent acid-inhibitory medicine and low-dose CAM
may be the optimal regimen in terms of efficacy and cost-benefit in Japan.

Keywords: Japanese claims database, cost analysis, potassium-competitive acid blocker,
Helicobacter pylori eradication, clarithromycin-dose, health resource

Introduction

In 2015, approximately 4.4 billion people were estimated to be infected with
Helicobacter pylori (H. pylori) worldwide, and over half of the general population
of East Asia was reported to be H. pylori positive." H. pylori infection is a well-
established cause of histological gastritis® and is a risk factor for peptic ulcer,
gastric mucosa-associated lymphoid tissue (MALT) lymphoma and idiopathic
thrombocytopenic purpura following gastritis.”> Furthermore, H. pylori infection
is thought to be a strong risk factor for gastric cancer.*” In 2008, it was demon-

strated that H. pylori eradication reduced the incidence of metachronous gastric

submit your manuscript

Dove n

http:

in 3

CIinicoEconomics and Outcomes Research 2021:13 241-250 241
© 2021 Tokunaga et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at hltpx /Iwww.dovepress.com/
BY Nc terms.php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/creati g/li by-n/3.0/). By accessing

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed.
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0002-0066-2800
http://orcid.org/0000-0002-9834-4009
http://orcid.org/0000-0002-2810-6304
http://orcid.org/0000-0002-5521-831X
mailto:kentoku@ks.kyorin-u.ac.jp
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com

Tokunaga et al

Dove

cancer after endoscopic resection of early gastric cancer.’
In February 2013, Japan became the first country in the
world to support eradication therapy for H. pylori infec-
tion-associated gastritis through its national health insur-
ance system.’ Gastric cancer consistently ranks among the
top five cancers by incidence and mortality in Japan.®
Therefore, H. pylori eradication therapy is widely encour-
aged for primary prevention of gastric cancer.*

Various antibiotics (eg, clarithromycin [CAM], tetracy-
clines, metronidazole, bismuth) are used in H. pylori era-
dication treatment regimens around the world. H. pylori
eradication rates, however, have decreased worldwide
because of an increasing prevalence of antibiotic-resistant
H. pylori.’ In Japan, the standard therapies for H. pylori
eradication that are covered by health insurance are triple
therapy administered for 7 consecutive days with an acid-
inhibitory medicine (proton pump inhibitor [PPI]), amox-
icillin (AMPC), and CAM for first-line eradication, and
replacement of CAM with metronidazole for second-line
eradication. According to a surveillance of antimicrobial
resistance in Japan, the prevalence of CAM-resistant
H. pylori increased from 18.9% in 2002 to 40.3% in
2014.>1°
decreased before 2015, concomitant with the increased

First-line eradication rates in Japan had
prevalence of CAM-resistant H. pylori.'' In addition to
PPIs, vonoprazan (VPZ), a novel potassium-competitive
acid blocker (P-CAB), became available in Japan in
February 2015. VPZ is stable in acidic environments,
and exerts more potent and prolonged acid-inhibitory
effects than PPIs.'*> Several Japanese reports have shown
that the P-CAB regimen has higher success rates of first-
line eradication than the PPI regimens when treating
CAM-resistant H. pylori strains.'>'>

In Japan, approximately 1.5 million patients were
reported to have received H. pylori first-line eradication
therapy annually since health insurance coverage was
approved for H. pylori infection-associated gastritis in
2013.” Thus, in addition to the efficacy and safety, cost-
benefit is becoming an increasingly important considera-
tion when choosing a treatment option. Studies from
Greece, Egypt and China have evaluated the cost-
effectiveness of H. pylori eradication treatment regimens
using PPIs.'®'® In Japan, reports on the costs associated
with eradication therapy are available for both PPI- and
P-CAB-based regimens, but they are limited to single-
center studies of short duration with small numbers of
patients.'”?° Furthermore, data to identify a cost-saving
regimen based on the eradication rate are currently

lacking. The objective of this study, therefore, was to
investigate the real-world cost of H. pylori eradication
therapy to identify the optimal cost-saving combination
of antibiotic dose and type of acid-inhibitory medicine
for a triple therapy regimen by analyzing a large data-
base from multi-center health insurance claims.

Methods
Study Design and Data Source

This was a retrospective, cross-sectional, observational
study using large-scale administrative database derived
from JMDC Inc. (https://www.jmdc.co.jp/, Tokyo, Japan)

which contained data for a cumulative population of
approximately 5.6 million individuals from 2005 to
2018. This secondary-use data are based on reimburse-
ment claim by corporate health insurance belonging to
employees and their families. These are strictly anon-
ymized and unlinkable personal data for privacy protec-
tion, so that we have not submitted to ethical committees
with the Ethical Guideline of
Epidemiological Research in Japan. This includes standar-

in accordance

dized drug names, medical services, and disease names for
claim coded by the International Classification of
Diseases, 10th Revision (ICD-10). The dataset for this
study included 185,824 patients who were prescribed
omeprazole (OPZ), lansoprazole (LPZ), rabeprazole
(RPZ), esomeprazole (EPZ), or VPZ with AMPC and
CAM, or triple-drug blister packaged products containing
acid-inhibitory medicines (LPZ, RPZ, or VPZ) for first-
line eradication therapy with a diagnosis of H. pylori
gastritis (ICD-10: K29.6) or H. pylori infection (ICD-10:
A49.8) between January 2005 and June 2018 (Figure 1).

Study Population

Patients who were prescribed acid-inhibitory medicines
(OPZ, LPZ, RPZ, EPZ, or VPZ) with AMPC and CAM,
or packaged products for first-line eradication therapy for
7 consecutive days (Supplementary Tables S1 and S2)

were included in the analysis. The following patients
were excluded: (1) could not be tracked for 6 months
before the prescription of medication for first-line eradica-
tion therapy (lookback period); (2) had not undergone
a diagnostic test for H. pylori infection within 6 months
after prescription of first-line eradication therapy (follow-
up period); and (3) were not prescribed either CAM
400 mg/day or 800 mg/day.
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Patients who were prescribed AMPC, CAM, VPZ, OPZ, LPZ,
RPZ, or EPZ with a diagnosis of H. pylori gastritis (ICD-10:
K29.6) or H. pylori infection (ICD-10: A49.8) from January
2005 to June 2018
N=185,824
. J
Inclusion criteria Exclusion criteria
e ) . — N\ /
Patients who were prescribed acid-inhibitory medicines with /"« Patients who were not able to be tracked for 6 months \
AMPC and CAM or packaged triple therapy products for H. before the prescription of medication for first-line
pylori first-line eradication therapy after April 2008 eradication therapy (n=14,506)
S N=162,173 ) » Patients who did not have a diagnostic test from the first

month after first-line eradication therapy and up to 6
months (n=33,896)

Patients who were not prescribed CAM 400 mg/day or
\ 800 mg/day (n=225)

)

Patients who did not start first-line eradication therapy

Study population
First-line medication were prescribed from March 2015 until
June 2018

P-CAB group? : n=50,396
PPI group® : n=22,005

during the analysis period (n=41,145)

Figure | Selection of study population. This analysis included patients who were prescribed medication for H. pylori first-line eradication therapy from March 2015 to

June 2018.

Notes: *P-CAB group: patients who were prescribed a P-CAB-based regimen for first-line eradication therapy. °PPI group: patients who were prescribed a PPl-based

regimen for first-line eradication therapy.

Abbreviations: AMPC, amoxicillin; CAM, clarithromycin; EPZ, esomeprazole; ICD, International Classification of Diseases; LPZ, lansoprazole; OPZ, omeprazole; P-CAB,
potassium-competitive acid blocker; PPI, proton pump inhibitor; RPZ, rabeprazole; VPZ, vonoprazan.

Definition
Successful first-line eradication therapy was defined as patients
who completed any diagnostic tests (Supplementary Table S3)

after prescription of medication for first-line eradication ther-
apy and who had not been prescribed any medications
for second-line eradication therapy (Supplementary Figure

g).zm The total cost per patient was estimated by build-up
calculation of costs based on the successful first-line eradica-
tion rate, ie, the cost of second-line eradication therapy was
added to the total costs among the patients who failed the first-
line one according to the regimens. That cost comprised the
direct cost of medication; diagnostic test; and subsequent visit
fees (Supplementary Table S1). The cost of medication (per

daily dose, including generic drug or off-label use) and diag-
nostic test (per a time) were derived from full value of claim
data primary recorded for reimbursement claim. The subse-
quent visit fee was calculated using a reimbursement point to
medical institution (JPY 720 per time) depending on the suc-
cess (visits twice) or failure (visits three times because of
necessary for additional visit of second diagnostic test) of first-
line eradication therapy.

Statistical Analysis

The mean of total costs for eradication therapy per patient
estimated by the first-line eradication rates was compared
between the P-CAB and PPI regimens among patients who
were prescribed any medications for first-line eradication
therapy from March 2015 to June 2018. These dates were
selected based on published reports that first-line eradication
rates increased in 2015 because of the introduction of
P-CAB in February 2015.2'* To reduce the effect of poten-
tial confounding, propensity score matched pairs were used
to account for any imbalance in the characteristics of the
study population (age, gender, CAM dose, insurance names
of disease) between the two regimens. The propensity score
was predicted by a logistic regression analysis and a 1:1
matching was performed on the basis of nearest neighbor
pair-matching within a caliper width of 0.25, without repla-
cement. Furthermore, among the three pairs of propensity
score matched patients (age, gender and insurance names of
disease), the first-line eradication rates and total costs were
compared between the CAM 400 mg/day and 800 mg/day
groups in the P-CAB and PPI regimens, respectively, and
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between the P-CAB + CAM 400 mg/day and the PPI +
CAM 400 mg/day groups. These three propensity score
matched populations were also stratified by patients’ current
smoking status (yes or no) and body mass index (BMI,
overweight/obese >25 kg/m?, normal weight:<25 kg/m?)
according to the data from the annual health check-up clo-
sest to the date of first-line eradication therapy. The statis-
tical significance for the first-line eradication rates was
confirmed by performing a chi-square test. Missing or
incomplete data were not imputed and a patient having any
missing values was excluded from the analysis population.
Data analysis was performed using SAS®™ 9.4 (SAS Institute
Inc., Cary, NC, USA).

Results

For the analysis between the P-CAB and the PPI regimens, the
study population before propensity score matching comprised
72,401 patients (P-CAB regimen, n=50,396; PPI regimen,
n=22,005; Table 1). Mean ages and proportions of male were
similar between the P-CAB and the PPI regimen (50.8 and 51.7
years old, and 58.3% and 57.4%, respectively). However,

proportions of indications (eg, 37.5% and 30.6% for gastritis)
and high CAM dose (29.3% and 35.4%) were difference
between two regimens (Table 1). After the propensity score
matching, the first-line eradication rate of the P-CAB regimen
was significantly higher than that of the PPI regimen (93.6% vs
79.7%; p <0.001; Figure 2). The total costs of eradication
therapy per patient for the P-CAB regimen (JPY 12,952
[USD 120]) were JPY 194 lower than for the PPI regimen
(JPY 13,146 [USD 122]). The medication cost for first-line
eradication therapy was JPY 1073 per patient higher in the
P-CAB regimen than in the PPI regimen. The diagnostic test
costs for first-line eradication therapy were similar between the
two regimens. The costs for second-line testing and medication
in the P-CAB regimen (JPY 630) were approximately one-
third of those in the PPI regimen (JPY 1828). Subsequent visit
fees were slightly lower with a P-CAB regimen (JPY 1486)
than with the PPI regimen (JPY 1586).

According to the subgroup analysis among the propensity
score-matched patients between two CAM dose regimens
(Supplementary Tables S4 and S5), the first-line eradication
rates did not differ between the CAM 400 mg/day and CAM

Table | Characteristics of Study Population in the P-CAB and PPl Regimens Before and After Propensity Score Matching

Unmatched Matched® Standardized Mean
Difference
P-CAB PPI P-CAB PPI
(n=50,396) (n=22,005) (n=22,002) (n=22,002)
Age (years), mean * SD 50.8+10.2 51.7x10.1 51.6+10.1 51.7%10.1 —0.008
Male 29,377 (58.3) 12,624 (57.4) 12,737 (57.9) 12,622 (57.4) 0.011
High-dose CAM (800 mg/day) 14,771 (29.3) 7,794 (35.4) 7824 (35.6) 7792 (35.4) 0.003
Insurance name of disease”
Gastritis® 18,663 (37.0) 6,723 (30.6) 6,813 (31.0) 6,723 (30.6) 0.009
Peptic ulcer® 12,982 (25.8) 6,639 (30.2) 6,686 (30.4) 6,638 (30.2) 0.005
Gastric cancer? 255 (0.5) 97 (0.4) 96 (0.4) 97 (0.4) —0.001
Idiopathic thrombocytopenic 50 (0.1) 38 (0.2) 30 (0.1) 35(0.2) —0.006
purpura®
Gastric MALT lymphoma“® 28 (0.1) 7 (0.03) 10 (0.05) 7 (0.03) 0.007
Gastroesophageal reflex disease 10,389 (20.6) 4,803 (21.8) 4,747 (21.6) 4,802 (21.8)
Triple-drug blister packaged 25,463 (50.5) 16,771 (76.2) 10,897 (49.5) 16,768 (76.2)
products
Medical facilities with <100 beds 32,074 (63.7) 14,168 (64.8) 13,906 (63.2) 14,168 (64.8)

Notes: All data are n (%) unless otherwise noted. *The propensity score matching was used to account for imbalance in the characteristics of study population (age, gender,
CAM dose, insurance names of disease) between the P-CAB and PPl regimens. °The insurance name of disease was compiled for 6 months before starting first-line
eradication therapy, including duplicates of insurance name for a patient. ICD-10 codes were K29.6 for gastritis, K25/K26 for peptic ulcer, D69.3 for idiopathic
thrombocytopenic purpura, and C88.4 for gastric MALT lymphoma referred to in the ICD-10 list (version 2013) at the Ministry of Health, Labour and Welfare (https://
www.mhlw.go.jp/toukei/sippeilindex.html). “Codes for medical service fees for gastric cancer were K653, K655-2, K655-4, K655-5, and K657-2 referred to by the Medical
Fee Information Service (http://www.iryohoken.go.jp/shinryohoshu/).

Abbreviations: CAM, clarithromycin; ICD, International Classification of Diseases; MALT, mucosa-associated lymphoid tissue; P-CAB, potassium-competitive acid blocker;
PP, proton pump inhibitor; SD, standard deviation.
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First-line
Eradication rate 93.6% 79.7%
Total cost (JPY) 12,952 13,146
14,000 —
o
12,000 — 1,486 1,586
398 1,134
> 10,000 T e
o
& 8,000 5,667
2 5,636
& 6,000
k7
[«]
© 4,000
2,000 —|
0 |

P-CAB PPI
regimen regimen

B First-line medication Second-line medication

First diagnostic test Second diagnostic test

Subsequent visit fee

Figure 2 Total costs for Helicobacter pylori eradication therapy between the P-CAB
regimen and PPl regimens. Total costs are presented as mean values per patient.
Abbreviations: JPY, Japanese yen; P-CAB, potassium-competitive acid blocker;
PPI, proton pump inhibitor.

800 mg/day groups in both the P-CAB (93.8% vs 93.5%) and
PPI regimens (79.4% vs 80.3%; Figure 3). The total costs
were JPY 993 lower and JPY 1139 lower with the 400 mg/
day (JPY 12,533 and JPY 12,704) than with the 800 mg/day
(JPY 13,526 and JPY 13,843) in the P-CAB and PPI regi-
mens, respectively (Figure 3). In the P-CAB regimen, among
current smokers, the first-line eradication rates were similar
between the CAM 400 mg/day and 800 mg/day groups
(94.8% vs 93.0%; Figure 4), and the total costs were JPY
945 lower with P-CAB + CAM 400 mg/day than with
P-CAB + CAM 800 mg/day (JPY 13,004 vs JPY 13,949;
Figure 4). Among overweight or obese patients in the
P-CAB-treated group, the first-line eradication rates also
did not differ between the CAM 400 mg/day and 800 mg/
day groups (94.0% vs 93.6%), and the total costs were JPY
1037 lower with P-CAB + CAM 400 mg/day than with CAM
800 mg/day (JPY 12,537 vs JPY 13,574). Similar trends of
eradication rates and total costs between CAM 400 mg/day
and 800 mg/day groups were observed in the PPI-treated

population overall, even among patients who currently
smoke or are overweight/obese (Supplementary Figure S2).

The comparison between the two regimens with CAM
400 mg/day (Supplementary Table S6) showed that the
total costs were JPY 184 lower with the P-CAB + CAM
400 mg/day (JPY 12,578) than with the PP + CAM 400 mg/
day regimen (JPY 12,762; Supplementary Figure S3) owing

to the significant higher eradication rates in P-CAB-based
regimen than in PPI-based regimen (93.8% vs 79.4%;
p <0.001). Irrespective of patients’ smoking or BMI class,
similar trends of eradication rates and total costs were found
between the P-CAB + CAM 400 mg/day and the PPI+ CAM
400 mg/day groups, with the exception of the currently
smoking subgroup, where the total cost was JPY 113 greater
with P-CAB + CAM 400 mg/day than with PPI + CAM
400 mg/day (Supplementary Figure S4).

Discussion

In Japan, the prevalence of H. pylori infection has been
falling gradually but remains high, with prevalence esti-
mated at 27% in 2017.*2® This high prevalence, com-
bined with the scale of Japan’s eradication program, which
is responsible for an additional 13.6 million eradication
cases over 16 years,”® underscore the importance of iden-
tifying cost-efficient ways of utilizing medical resources
by the health insurance system. The use of a newly-
developed drug would generally be expected to increase
treatment costs, however, in case of P-CAB, we estimated
that the high eradication rate could compensate for the
high drug cost. Therefore, to determine if the high eradica-
tion success rate reduces the total costs of eradication
therapy, we compared total costs and disaggregated costs
between P-CAB and PPI regimens in the eradication ther-
apy from 2015 to 2018.

The higher first-line eradication rates of the P-CAB regi-
men compared with the PPI regimens in the current study
were consistent with recent Japanese reports, not only from
a clinical trial (VPZ regimen: 92.6% vs LPZ regimen:
75.9%"), but also from real-world studies”**” and an acute
hospital database analysis (P-CAB regimen: 90.7% vs PPI
regimen: 77.6-82.0%).>" As of 2020, the medication cost is
higher with a P-CAB than with PPI regimens (P-CAB:
JPY391 vs PPIs: JPY28.6-268.6 per daily prescribed
dose).28 However, our results, using the real-world data
from 2015 to 2018, showed that the total costs of eradication
therapy were approximately JPY200 lower per patient in the
P-CAB regimen than in the PPI regimen group, despite the
approximately JPY 1000 greater per-patient cost of first-line

ClinicoEconomics and Outcomes Research 2021:13
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First-line
Eradication rate 93.8% 93.5% 79.4% 80.3%
Total cost (JPY) 12,533 13,526 12,704 13,843
14,000 —
1,487 1,582
12,000 — 1,485 1,588 1,108
z
S 10,000 —
c
8
T 8,000
)
o
% 6,000
(8}
4,000 —
2,000 —
~ PCAB+ P-CAB + PPI + PPl +
CAM400mg CAM800mg CAM400mg CAM 800 mg
n=14,344 n=14,342 n=7,411 n=7.414

P First-line medication
[ First diagnostic test

[ second-line medication

Second diagnostic test

Subsequent visit fee

Figure 3 Total costs for Helicobacter pylori eradication therapy between the CAM 400 mg/day and CAM 800 mg/day groups in P-CAB and PPl-based regimens. Total costs are

presented as mean values per patient.

Abbreviations: CAM, clarithromycin; JPY, Japanese yen; P-CAB, potassium-competitive acid blocker; PPI, proton pump inhibitor.

medication with P-CAB regimens. Kajihara et al'® reported
a hospital-based retrospective study including 209 patients
that found that the P-CAB regimen was more cost-effective
than an RPZ regimen based on first-line eradication rates in
the intention-to-treat analysis. Seko et al*® found that there
were no significant differences in cost-effectiveness for both
first-line and second-line eradications between the P-CAB
and LPZ regimens among 442 pharmacist-managed outpati-
ents. Our findings cannot be compared directly with these
previous two Japanese cost-analysis studies owing to the
different definitions of total costs and evaluations.
However, it can be concluded that a triple therapy that
achieves high first-line eradication rates can contribute to
an overall cost-saving for H. pylori eradication therapy by
reducing the costs related to second-line eradication therapy.

After exploratively investigating associations between
several patient demographic/drug-related factors (eg, age,

CAM dose, and product packaging) and eradication rates/

total costs, we focused on the potential differences
between higher versus lower doses of CAM. Some pre-
vious Japanese studies have reported that the first-line
eradication rates did not differ significantly by CAM
dose in OPZ-, LPZ-, or VPZ-based triple therapy
regimens.'>?%3° However, CAM dose-specific cost analy-
sis of eradication therapy was not available for Japan. In
our study, the total costs were approximately JPY 1000 per
patient lower with CAM 400 mg/day than with CAM
800 mg/day regardless of type of acid inhibitor, while
the first-line eradication rates were similar between the
two CAM dose regimens. Moreover, analyses limited to
the regimens with CAM 400 mg/day showed that total
costs were consistently lower in the P-CAB regimen than
in the PPI regimen group due to the significant higher
success rates of first-line eradication with the P-CAB regi-
men. These results suggest that a triple therapy regimen
with P-CAB and CAM 400 mg/day could be optimal for
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First-line
Eradication rate 94.8% 93.0% 94.0% 93.6%
Total cost (JPY) 13,004 13,949 12,537 13,574
14,000 —
1,487 1.483
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—~ 10,000 —
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P-CAB + P-CAB + P-CAB + P-CAB +
CAM 400 mg CAM 800 mg, CAM 400 mg CAM 800 mg
n=2,430 n=2,554 n=2,842 n=3,040
Population | Smoking | ' | BMI225.0 kg/m?

. First-line medication
. First diagnostic test

.Second-line medication

Second diagnostic test

Subsequent visit fee

Figure 4 Total costs for Helicobacter pylori eradication therapy per patient between CAM 400 mg/day and CAM 800 mg/day in P-CAB treated patients with smoking habit or

overweight/obese. Total costs are presented as mean values per patient.

Abbreviations: BMI, body mass index; CAM, clarithromycin; JPY, Japanese yen; P-CAB, potassium-competitive acid blocker.

first-line eradication therapy in terms of successful first-
line eradication rates and costs saved.

We further evaluated the first-line eradication rates and
total costs according to patients’ current smoking status
and BMI; these factors were chosen because previous
studies suggested that there may be a correlation between
eradication rates and CAM dose among patients with
smoking habit and higher bodyweight.>'~? A hospital-
based retrospective study including 601 patients with pep-
tic ulcer diseases showed that among current smokers, the
first-line eradication rates with a PPl and CAM 800 mg/
day regimen were higher than that with a PPI and CAM
400 mg/day regimen.*” It is likely that smoking decreases
gastric mucosal blood flow, thus reducing the delivery of
antibiotics to the gastric mucosa.*> Among current smo-
kers, our real-world data showed that the first-line eradica-
tion rates were similar between the CAM 400 mg/day and
800 mg/day groups in both PPI and P-CAB regimens, and

this result was inconsistent with the previous hospital-
based study.>® The total costs among patients with current
smoking were lower with CAM 400 mg/day than with
CAM 800 mg/day in both PPI and P-CAB regimens.
However, the total costs among current smokers were
approximately JPY100 higher in the P-CAB + CAM
400 mg/day regimen than in the PPI + CAM 400 mg/day
regimen despite the higher first-line eradication rates with
the P-CAB + CAM 400 mg/day regimen than with PPI +
CAM 400 mg/day regimen. It might be because the higher
diagnostic test cost for first-line eradication therapy was
only observed in the P-CAB + CAM 400 mg/day group
compared with others. The diagnostic test costs for first-
line eradication therapy do not depend on the eradication
therapy, whereas the cost associated with second-line diag-
nosis and eradication therapy may be reduced by a higher
first-line eradication rate. Overall, total costs per patient,
excluding testing costs for first-line eradication, were
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lower in P-CAB + CAM 400 mg/day (JPY 6907) than in
the PPI + CAM 400 mg/day (JPY 7069) group. Therefore,
we conclude that P-CAB + CAM 400 mg/day may be an
efficient eradication regimen for patients who were current
smokers from a cost-saving perspective.

A previous hospital-based study including 81 patients
with H. pylori positive naive showed that higher BMI was
associated with lower eradication rates.’! Moreover,
a cohort study that included patients receiving antibiotics
for various infections reported that obesity was a risk
factor for antibiotic treatment failure because of its effects
on the distribution and clearance of drugs.*® We found that
the first-line eradication rates did not differ by the CAM
dose in both P-CAB and PPI regimens, and the total costs
were lower in P-CAB + CAM 400 mg/day than in the PPI
+ CAM 400 mg/day group among patients with large body
size. Furthermore, post-marketing surveillance data of
patients receiving P-CAB treatment reported that the
CAM 400 mg/day regimen had lower rates of drug-
related adverse events (eg, nausea, nervous system disor-
ders) than the CAM 800 mg/day regimen.** These findings
suggest that irrespective of smoking habit or body weight,
a triple therapy regimen with P-CAB and CAM 400 mg/
day was more likely to reduce the patient burden not only
in terms of efficacy and safety but also in terms of cost-
benefit.

To the best of our knowledge, this is the first study
to provide real-world data on cost of H. pylori eradica-
tion therapy using a large nationwide database of health
insurance claims in Japan. However, our study has sev-
eral limitations. First, our study captures real-world data
on healthcare resource consumption for standardized
H. pylori eradication therapy in Japan, but it did not
include any evaluations for cost-effectiveness. Real-
world evidence combined with future cost evaluation
modelling can help identify a cost-effective H. pylori
eradication regimen that will minimize the economic
burden not only for patients but also for the public
healthcare system. Second, these results may not be
directly comparable with previous studies from other
countries due to differences in eradication therapy regi-
men (type of antibiotics, with/without acid-inhibitory
16718 The triple-
therapy with P-CAB may be useful among the countries

medicine and treatment duration).
or regions showing high CAM-resistance because
P-CAB-based regimens have been associated with
higher first-line eradication rates than PPI-based regi-
mens in CAM-resistant H. pylori strains.'>'> Further

evaluations are needed to assess the cost-effectiveness
of a P-CAB-based eradication therapy specific to differ-
ent regions. Third, the claims data were derived from
multiple health insurers for corporate employees and
their families. Therefore, it may not be possible to
generalize these findings to populations with different
backgrounds. Fourth, the success rate of first-line eradi-
cation in our study may be overestimated compared with
clinical practice because we excluded patients tested
later than 6 months after eradication. However, this
definition is supported by a real-world report that
found the average interval between first-line eradication
and diagnostic testing was 8-9 weeks, and that 89.6% of
the patients were tested by urea breath test after both
first and second-line eradication therapies.>' Also,
patients who failed first-line eradication but did not
receive second-line eradication therapy during the
6-month follow-up period were counted as patients
with successful first-line eradication therapy. Fifth, the
design of this study did not incorporate the possible
factors in clinical practice that may influence eradication
rates (eg, false-negative H. pylori infection tests after
first-line eradication). Furthermore, data on diagnostic
tests to distinguish CAM-resistant or susceptible
H. pylori strains were unavailable in the insurance
claims database used. Finally, the data for subsequent
visit fees were not derived from the claims data but
were added uniformly across all patients in accordance
with visits to medical institutions meeting the study

definition of “subsequent visit”.

Conclusions

Our real-world analysis showed that high success rates of
first-line H. pylori eradication therapy can reduce the need
for second-line eradication therapy, thereby saving total
eradication costs irrespective of the patient’s smoking
habit or BMI class. In Japan, a regimen with a more potent
acid-inhibitory medicine and low-dose CAM is more
likely to reduce the patient burden, not only in terms of
efficacy, but also in terms of cost-benefit for the H. pylori
eradication triple therapy.
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