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Summary

BACKGROUND: Helicobacter pylori infection remains
prevalent globally. Despite the relatively low reported
prevalence in Switzerland, the actual burden is thought
to be higher, primarily due to migration. To date, limited
evidence is available regarding the effectiveness of Heli-
cobacter pylori eradication therapy in Switzerland.

METHODS: This is a sub-study of the European Registry
on Helicobacter pylori Management (Hp-EuReg), an inter-
national, multicentre, prospective, non-interventional reg-
istry of the routine clinical practice of gastroenterologists.
All adult patients with Helicobacter pylori infections were
systematically registered in the AEG-REDCap electronic
case report form from 2013 to December 2023. Swiss data
were analysed for effectiveness on a modified intention-
to-treat (mITT) basis, assessing both the therapy duration
and the acid inhibition administered with treatment.

RESULTS: A total of 486 adult patients diagnosed with
Helicobacter pylori infection were evaluated. Of these, 428
(88%) were treatment-naive patients. A total of 283 pa-
tients with available follow-up were evaluated for effec-
tiveness, adverse events, and compliance. Two first-line
regimens accounted for over 90% of cases: amoxicillin-
clarithromycin triple therapy in 49% and 10-day single-

capsule bismuth quadruple therapy (containing metron-
idazole-tetracycline-bismuth) in 42%. The overall modified
intention-to-treat effectiveness was 92%, achieving 91%
in the low-dose proton pump inhibitor (PPI) group (20 mg
omeprazole equivalent twice daily) and 96% in the group
receiving high-dose (80 mg omeprazole equivalent twice
daily) proton pump inhibitors. The lowest effectiveness
(82%, 28/34 cases) was reported with 7-day amoxicillin-
clarithromycin triple therapy, while the highest effective-
ness (97%, 100/103 cases) was achieved with single-
capsule bismuth quadruple therapy. Regarding safety, the
overall incidence of at least one adverse event was 8.5%,
and no serious adverse events were reported.

CONCLUSIONS: In Switzerland, 10-day single-capsule
bismuth quadruple therapy with metronidazole, tetracy-
cline, and bismuth demonstrated high eradication success
(>90%) and represents a promising empirical first-line
treatment option in routine clinical practice.

Introduction

Helicobacter pylori is a Gram-negative, microaerophilic
bacterium with a flagellated, helical shape that resides pri-
marily in the human stomach [1, 2]. Despite worldwide en-
deavours to improve diagnosis and achieve eradication, it
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still infects about 43% of the global population, according
to estimates from a recent meta-analysis [3].

Helicobacter pylori infection has been linked aetiologi-
cally with peptic ulcer disease and gastric cancer, namely
gastric adenocarcinoma and mucosa-associated lymphoid
tissue lymphoma [4, 5]. The World Health Organization
officially classified Helicobacter pylori as a definite (or
Class I) carcinogen in 1994. This classification was re-
viewed in 2012 and 2019, with the conclusion that the ev-
idence continues to support its unchanged status as a Class
I carcinogen [5]. The importance of Warren and Marshall’s
discovery of Helicobacter pylori is highlighted by their re-
ceipt of the Nobel Prize in Physiology or Medicine in 2005
[6].

Beyond the well-substantiated causality linking gastroduo-
denal ulcers and cancer, strong evidence associates Heli-
cobacter pylori infection with idiopathic (immune) throm-
bocytopenic purpura, as well as iron and vitamin B, defi-
ciency [4, 5]. Additionally, many other extragastric mani-
festations have been reported with variable grades of evi-
dence [4, 5].

The above-mentioned factors underscore the importance
of successful treatment for Helicobacter pylori infection.
Furthermore, antibiotic resistance has increased consider-
ably worldwide, and in Europe, the prevalence of clar-
ithromycin resistance has reportedly doubled in the last
twenty years [7]. Migration may be contributing to this
increase — a systematic review and meta-analysis [8] re-
ported that refugees and asylum seekers may affect the in-
crease in antibiotic resistance in Europe. In Switzerland, a
2017 study reported that this migrant population (primar-
ily individuals from Afghanistan, Syria, and Eritrea) was
colonised up to ten times more frequently with resistant
bacterial strains compared to the Swiss population [9].

According to numerous recommendations, including the
recent Maastricht VI-Florence consensus, the optimal
eradication rate of Helicobacter pylori is above 90%, an
arbitrary but clinically reasonable threshold [7, 10-12].
However, clinicians face several challenges with Heli-
cobacter pylori eradication. Firstly, several treatment regi-
mens encompassing different drugs are used globally, and
the accessibility of treatments and drugs varies by geo-
graphical region and country; therefore, no regimen is uni-
versally accepted as optimal. Additionally, although He-
licobacter pylori prevalence is decreasing worldwide, an-
timicrobial resistance is increasing. Clinical trial evidence
may not always represent real-world clinical practice, as
inclusion criteria are restrictive, and patient care time and
follow-up are limited. Long-term studies are warranted to
collect data over time, identify trends, and evaluate treat-
ment strategies and health outcomes. These real-time data,
gathered at local, regional, and global levels, can help gen-
erate hypotheses for further research and gather and inter-
pret epidemiological data [13].

In this context, the European Registry on Helicobacter py-
lori Management (Hp-EuReg) brings together information
on the real clinical practice of European gastroenterolo-
gists, encompassing over 70,000 patients recruited to date
from 38 countries, with variable bacterial resistance preva-
lence patterns and therapy accessibility [14]. While this
analysis was not pre-specified in the original protocol, it
aligns with the registry’s overarching objective to periodi-
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cally analyse national-level data, identify trends, and pro-
vide timely insights into clinical outcomes.

In Switzerland, Helicobacter pylori infection has a low
prevalence of around 25%. Nevertheless, existing studies
show a high degree of discrepancy, with reported preva-
lence ranging from 9 to 73%. This phenomenon may be ex-
plained by increasing migration [1]. Furthermore, little sci-
entific evidence is available regarding the empirical treat-
ment for Helicobacter pylori eradication.

Therefore, this interim analysis evaluated the effectiveness
and safety of first-line empirical treatment regimens for
Helicobacter pylori eradication in Switzerland using data
from Hp-EuReg.

Methods

The European Registry on Helicobacter pylori Manage-
ment (Hp-EuReg) is an ongoing international, European,
multicentre, prospective, non-interventional registry that
has collected information on Helicobacter pylori infection
management since May 2013 [13].

Ethical approval

The Hp-EuReg protocol was approved by the Ethics Com-
mittee of La Princesa University Hospital (Madrid, Spain),
which acted as a reference Institutional Review Board (20
December 2012). It was conducted according to the guide-
lines of the Declaration of Helsinki, was classified by the
Spanish Drug and Health Product Agency, and was
prospectively registered at Clinical Trials.gov under the
code NCT02328131. It was promoted by the European He-
licobacter and Microbiota Study Group (www.helicobac-
ter.org). Comprehensive information regarding this study
has been previously published in the protocol [14, 15].

The current study is an interim sub-analysis focusing on
a Swiss cohort of adult patients with Helicobacter pylori
infections, collected from the Hp-EuReg. The study was
approved by the Swiss ethics committee (BASEC
2021-01334).

Recruitment and selection

Recruiting centres were selected by the national coordi-
nator (Michael Doulberis) for Switzerland based on their
clinical activity and adherence to eligibility criteria, which
included the involvement of gastroenterologists managing
adult patients with confirmed Helicobacter pylori infection
and obtaining signed informed consent. Selection also re-
quired access to diagnostic and eradication confirmation
tests. In Switzerland, a total of nine gastroenterology cen-
tres participated, with clinicians systematically recording
Helicobacter pylori-related routine clinical practice data in
the electronic case report form (e-CRF).

Participants

Criteria for country selection, national coordinators, and
gastroenterologists acting as recruiting investigators are re-
ported in the protocol [14] The main criterion for the el-
igible investigators was that they were gastroenterologists
managing patients with Helicobacter pylori infection. All
adult patients diagnosed with Helicobacter pylori infection
and receiving empirical eradication therapy were includ-
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ed. The main outcome — confirmed eradication — required a
valid confirmatory test (e.g. a urea breath test or stool anti-
gen test) at least four weeks after treatment. Cases without
follow-up confirmatory test results were excluded from the
effectiveness analysis, resulting in a reduced cohort for sta-
tistical evaluation.

Data management

Data were recorded in an e-CRF using a web-based ap-
plication, REDCap (Research Electronic Data Capture), a
platform managed and hosted by the Asociacion Espafio-
la de Gastroenterologia (AEG; www.aegastro.es), a non-
profit scientific and medical society that focuses primar-
ily on gastroenterological research. Patient demographic
information, previous eradication attempts, treatment al-
gorithms used, and outcomes (cure rates, compliance, ad-
verse events, and follow-up) were recorded. All patient da-
ta were anonymised. The main outcome was confirmed
eradication at least four weeks after treatment.

After the data extraction, the database was reviewed for
inconsistencies and underwent subsequent data cleaning.
The data quality review process involved evaluating
whether the study selection criteria had been met and
whether the data had been collected correctly, ensuring that
the study was conducted according to the highest scientif-
ic and ethical standards. Data discordances were resolved
by querying the investigators and through group emailing.
Before statistical analysis, the Hp-EuReg Scientific Direc-
tor ensured coherence, data quality, and scientific integrity.

For the purpose of the current study, all patient records reg-
istered up to December 2023 and treated with first-line em-
pirical therapy were included in the analysis.

Reporting of this study was conducted according to
STROBE guidelines [16].

Statistical analysis

Continuous variables are summarised as the median and
interquartile range (IQR), as the data did not follow a nor-
mal distribution, whereas qualitative variables are present-
ed as absolute and relative frequencies, displayed as per-
centages (%). Fisher’s exact test and the y? test were used
where applicable. Statistical analysis was performed using
IBM SPSS Statistics for PC (Version 25.0, Armonk, NY,
USA) and Microsoft Office Excel 365 (Redmond, WA,
USA). The selected level of statistical significance was set
at p <0.05 (two-tailed).

Effectiveness was assessed using a modified intention-to-
treat (mITT) analysis, including all patients with a valid
follow-up test at least four weeks after treatment, regard-
less of compliance. Patients without a confirmatory test re-
sult were excluded from this analysis.

Variable categorisation and definition

Compliance was defined as taking at least 90% of the
prescribed medications. This was assessed through patient
self-reporting and/or clinician evaluation.

Adverse events were documented as any unintended med-
ical occurrences during treatment and were classified ac-
cording to severity as mild, moderate, or severe. Serious
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adverse events were defined as those resulting in hospital-
isation, permanent disability, or death.

The primary outcome was treatment effectiveness, mea-
sured as the proportion of patients with confirmed Heli-
cobacter pylori eradication among those prescribed first-
line therapy. Secondary outcomes included the incidence
and severity of adverse events as well as compliance rates.

Regarding laboratory methods, Helicobacter pylori infec-
tion was diagnosed prior to treatment using validated tech-
niques, such as histology (with or without immunohisto-
chemistry), urea breath tests, stool antigen tests, or rapid
urease tests. The choice of diagnostic method was deter-
mined by local clinical practices. Eradication was con-
firmed at least four weeks after treatment using either a
urea breath test or a stool antigen test; all laboratories ad-
hered to standardised protocols to ensure accuracy and va-
lidity.

Treatment length was categorised into three groups corre-
sponding to the most frequent treatment durations: 7, 10,
or 14 days. Proton pump inhibitor (PPI) doses were strati-
fied based on acid inhibition potency, as defined previously
[17, 18]: low dose (4.5-27 mg omeprazole equivalents bis
in die [bid], i.e. 20 mg omeprazole equivalents bid), stan-
dard dose (3240 mg omeprazole equivalents bid, i.e. 40
mg omeprazole equivalents bid), and high dose (ranging
from 54-128 mg omeprazole equivalents bid, i.e. 60 mg
omeprazole equivalents bid).

Results

Demographics — baseline characteristics

A total of 486 adult patients diagnosed with Helicobacter
pylori infection were initially identified. Of these, 428
(88%) were treatment-naive (figure 1). Second-line pre-
scriptions were given to 44 patients (9.1%), third-line treat-
ments were administered in 11 cases (2.3%), and fewer pa-
tients received fourth-line therapy. Male patients represent-
ed almost half of the population (n = 210, 49%), and the
median age was 51 years. Most patients were Caucasian
(n =375, 88%), and the most common indication for He-
licobacter pylori status investigation was non-investigated
dyspepsia (n = 228, 54%). The most common diagnostic
modality for pre-treatment Helicobacter pylori status was
histology (with/without accompanying immunohistochem-
istry; n = 349, 81.5%). Penicillin allergy was reported in
14 patients (3.3%). A total of 98 patients (23%) received
concomitant medication. Acetylsalicylic acid was admin-
istered in 13 patients (3%). Further demographic informa-
tion is presented in table 1.

Prescriptions

Two first-line regimens accounted for over 90% of cases
(amoxicillin-clarithromycin triple therapy, 49% and single-
capsule bismuth 42%). Further notable schemes included
quadruple therapy with amoxicillin-clarithromycin-
metronidazole (n = 11, 2.6%) and sequential therapy using
the same drug combination (n =8, 1.9%). A triple regimen
with clarithromycin and levofloxacin was prescribed in
seven cases (1.6%).

Swiss Medical Weekly - www.smw.ch - published under the copyright license Attribution 4.0 International (CC BY 4.0)

Page 3 of 8


https://www.aegastro.es/

Original article

Swiss Med WKkly. 2025;155:4191

Regarding the duration of eradication schemes, over half
of the cases underwent 10-day treatment (230, 54%), and
157 patients (37%) underwent 14-day treatment. Regard-
ing proton pump inhibitor potency, almost 70% of the
prescriptions included a low-dose proton pump inhibitor.
High-dosage proton pump inhibitors were prescribed to
123 patients (29%) (table 2).

Effectiveness

A total of 283 patients with available follow-up data were
evaluated for effectiveness, adverse events, and compli-
ance. The overall first-line treatment effectiveness (per
modified intention-to-treat) was 92% (table 3), achieving
91% in the low-dose proton pump inhibitor group (i.e. 20
mg omeprazole equivalent twice daily) and 96% in the
high-dose group (i.e. 80 mg omeprazole equivalent twice

Figure 1: Flow chart with selection algorithm.

[ Enrollment ]

[ 15t Line Treatment

Follow-Up at

least 4 weeks
after eradication

Assessed for eligibility

(Adult patients with confirmed
H. pylori infection and signed
informed consent form)

(n = 486)

|

Naive patients - 88% of
sample (n = 428)

l

n=283
(280 with H. pylori confirmatory
test for eradication)

Table 1:
Baseline characteristics of treatment-naive patients in Switzerland (n = 428). The results were considered statistically significant at a level of p <0.05.
Variables Patients p-value
Gender Male 210 (49.1%)
Female 218 (50.9%)
Median age (IQR): 51 years (23)
Ethnic background Caucasian 375 (87.6%) <0.001
Black 13 (3.0%)
Asian 12 (2.8%)
Other 22 (5.1%)
Unknown/not available 6 (1.4%)
Penicillin allergy 14 (3.3%)
Diagnostic method (pre-treatment) <0.001

Rapid urease test

290 (67.8%)

Histology 349 (81.5%)
Stool antigen 3 (0.7%)
Culture 0 (0%)
Urea breath test 14 (3.3%)
Serology 1(0.2%)
Indication <0.001
Non-investigated dyspepsia 228 (53.3%)
Dyspepsia with normal endoscopy 61 (14.3%)
Gastric ulcer 25 (5.8%)
Unexplained iron deficiency anaemia 19 (4.4%)
Duodenal ulcer 13 (3.0%)
Rest 82 (19.1%)
Concomitant medication Proton pump inhibitors (PPI) 38 (8.9%)
Acetylsalicylic acid 13 (3%)
Non-steroidal anti-inflammatory drugs (NSAIDs) 11 (2.6%)
Statins 19 (4.4%)

IQR: interquartile range.
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daily). The lowest effectiveness (82%, 28/34 cases) was re-
ported for 7-day amoxicillin-clarithromycin triple therapy,
and the highest (97%, 100/103 cases) was observed with
10-day single-capsule bismuth quadruple therapy contain-
ing metronidazole, tetracycline, and bismuth. The overall
effectiveness of the amoxicillin-clarithromycin triple ther-
apy scheme was 87% (126/145).

Regarding the influence of proton pump inhibitor potency
and effectiveness, the effectiveness of high-dose proton
pump inhibitors ranged from 83% for clarithromycin-
amoxicillin triple therapy (10/12) to 100% for quadruple
therapy (metronidazole-tetracycline-bismuth, 6/6) and
clarithromycin-amoxicillin-metronidazole (11/11). In the
low-dose proton pump inhibitor group, the main regimen
was the amoxicillin-clarithromycin scheme, with an effec-
tiveness reaching 87% (114/137). Further relevant infor-

mation is presented in table 4.

Safety

Regarding safety and compliance, the eradication treat-
ments were well tolerated (table 5), and no serious adverse
events were reported. The overall incidence of at least one
adverse event was 8.5% (24/283). The following adverse

events were reported in some cases: dysgeusia (n = 1), di-
arrhoea (n = 6), nausea (n = 6), and dyspepsia (n = 3). Re-
garding compliance, 99% (280/283) of patients adhered to
treatment.

Discussion

This is the first (interim) study using Swiss Hp-EuReg-de-
rived data, and it drew meaningful conclusions. The first-
line empirical treatment yielded a satisfactory overall ef-
fectiveness of 92%, exceeding the optimal arbitrary but
clinically acceptable 90% threshold. Comparable effec-
tiveness was reported in the analysis encompassing all Hp-
EuReg-participating European countries [15], as well as in
local, national-level analyses from neighbouring countries.

The most frequently prescribed regimens were single-cap-
sule bismuth quadruple therapy (Pylera®), given to almost
half of the patients (42%), and amoxicillin-clarithromycin
triple therapy (49%).

An additional noteworthy finding was the high proportion
of cases (nearly 70%) prescribed low-dose proton pump in-
hibitors alongside eradication therapy. Theoretically, such
a decision by the attending gastroenterologists may lead to
suboptimal eradication rates, which is why the Maastricht

Table 2:
First-line prescriptions in Switzerland (n = 428). The results were considered statistically significant at a level of p <0.05.
Variable Patients p-value
Regimen Triple clarithromycin + amoxicillin 206 (48.5%) <0.001
Bismuth quadruple* 179 (42.1%)
Quadruple clarithromycin + amoxicillin + metronidazole 11 (2.6%)
Sequential clarithromycin + amoxicillin + metronidazole 8 (1.9%)
Triple clarithromycin + levofloxacin 7 (1.6%)
Quadruple-metronidazole + tetracycline + bismuth salts 6 (1.4%)
Triple clarithromycin + metronidazole 2(0.5%)
Quadruple metronidazole + tetracycline 2 (0.5%)
Triple metronidazole + tetracycline 1(0.2%)
Triple amoxicillin + metronidazole 1(0.2%)
Sequential clarithromycin + metronidazole + levofloxacin 1(0.2%)
Dual clarithromycin + amoxicillin 1(0.2%)
Duration 10 days 230 (54.1%) <0.001
14 days 157 (36.9%)
7 days 38 (8.9%)
PPI potency Low 291 (69.1%) <0.001
High 123 (29.2%)
Standard 7 (1.7%)

* Bismuth quadruple therapy as a single capsule containing tetracycline, metronidazole, and a bismuth salt. Proton pump inhibitor (PPI) potency was categorised as follows: low
dose (4.5-27 mg omeprazole equivalents bis in die [bid], i.e. 20 mg omeprazole equivalents bid), standard dose (32—40 mg omeprazole equivalents bid, i.e. 40 mg omeprazole
equivalents bid), and high-dose (54—-128 mg omeprazole equivalents bid, i.e. 60 mg omeprazole equivalents bid).

Table 3:

Effectiveness by modified-intention-to-treat of first-line prescription regimens in Switzerland (n = 283). No statistically significant differences were observed between the different

schemes (p >0.05).

Scheme* Patients 95% CI
Triple clarithromycin + levofloxacin 3/3 (100%) 29-100
Triple clarithromycin + amoxicillin 126/145 (86.9%) 81-93
Sequential clarithromycin + amoxicillin + metronidazole 8/8 (100%) 63-100
Quadruple metronidazole + tetracycline + bismuth 6/6 (100%) 54-100
Quadruple clarithromycin + amoxicillin + metronidazole 11/11 (100%) 72-100
Single-capsule bismuth** 100/103 (97.1%) 92-99
Overall cure rate 261/283 (92.2%) 89-96

* Schemes with only one patient/case have been omitted.

** Bismuth quadruple therapy as a single capsule containing tetracycline, metronidazole, and a bismuth salt.
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VI recommendations endorse high-dose regimens. In par-
ticular, the guidelines underscore that using high-dose pro-
ton pump inhibitors twice daily enhances the efficacy of
triple therapy. However, they also state that it is unclear
whether twice daily high-dose proton pump inhibitors im-
prove the efficacy of quadruple therapies. This was also
discussed in a previous Italian study from the Hp-EuReg
[12, 19]. Nevertheless, a satisfactory overall effectiveness
was achieved in our setting.

Regarding the issue of clarithromycin resistance preva-
lence in Europe, no antibiogram data were available in the
studied cohort, and thus the current study focused on as-
sessing empirical therapy only. However, in a 2023 study
conducted in Switzerland, Braendli et al. investigated the
effectiveness of clarithromycin-based versus non-clar-
ithromycin-based eradication treatments among 608 pa-
tients. They reported that the so-called “French” scheme

(clarithromycin, amoxicillin, and a proton pump inhibitor)
was the most common (71%), and no difference was ob-
served between clarithromycin-based treatments and non-
clarithromycin-based treatments (both yielded a success
rate of 71%) [20]. Moreover, a recent systematic review
and meta-analysis shed light on worldwide clarithromycin
resistance, revealing that Switzerland was among the coun-
tries with the highest estimated clarithromycin resistance
for Helicobacter pylori infection (67%) [21, 22].

Regarding treatment tolerance, the overall incidence of at
least one adverse event was 8.5% (24/283), and none of the
recruited patients experienced serious events. In compar-
ison, a recent publication from Hp-EuReg, encompassing
real-world data from 22,000 European patients, reported an
adverse event incidence of 23% [23]. The adverse event in-
cidence in the current Swiss study was notably lower. The
interim nature of the analysis and the potential underre-

Table 4:
First-line therapy effectiveness by modified intention-to-treat analysis according to therapy duration and proton pump inhibitor (PPI) dose (n = 283).
Parameter Scheme* Patients 95% CI**
Duration 7 days Triple levofloxacin + amoxicillin 28/34 (82.4%) 65-93
10 days Triple levofloxacin + amoxicillin 23/25 (92%) 74-99)
Sequential levofloxacin + amoxicillin + metronidazole 8/8 (100%) 63-100
Quadruple metronidazole + tetracycline + bismuth salts 2/2 (100%) 16-100
Quadruple levofloxacin + amoxicillin + metronidazole 9/9 (100%) 66-100
Single-capsule bismuth*** 99/102 (97.1%) 92-99
14 days Triple levofloxacin + levofloxacin 3/3 (100%) 29-100
Triple levofloxacin + amoxicillin 75/86 (87.2%) 80-95
Quadruple metronidazole + tetracycline + bismuth salts 4/4 (100%) 40-100
Quadruple levofloxacin + amoxicillin + metronidazole 2/2 (100%) 16-100
PPl inhibition Low Triple levofloxacin + levofloxacin 3/3 (100%) 29-100
Triple levofloxacin + amoxicillin 114/131 (87%) 81-93
Sequential levofloxacin + amoxicillin + metronidazole 8/8 (100%) 63-100
Single-capsule bismuth* 48/49 (98%) 89-100
Standard Single-capsule bismuth* 2/2 (100%) 16-100
High Triple levofloxacin + amoxicillin 10/12 (83.3%) 52-98
Quadruple metronidazole + tetracycline + bismuth salts 6/6 (100%) 54-100
Quadruple levofloxacin + amoxicillin + metronidazole 11/11 (100%) 72-100
Single capsule bismuth* 49/50 (98%) 89-100
Overall cure rate 261/283 (92.2%) 89-96

* Schemes with only one patient/case have been omitted.

** No statistically significant differences were observed between different treatment lengths and the PPI dosages (p >0.05). PPI potency was categorised as follows: low dose
(4.5-27 mg omeprazole equivalents bis in die [bid], i.e. 20 mg omeprazole equivalents bid), standard dose (32-40 mg omeprazole equivalents bid, i.e. 40 mg omeprazole equiv-
alents bid), and high dose (54—128 mg omeprazole equivalents bid, i.e. 60 mg omeprazole equivalents bid).

*** Bismuth quadruple therapy as a single capsule containing tetracycline, metronidazole, and a bismuth salt.

Table 5:

Safety of first-line empirical treatment (n = 283).

Adverse event Cases
Nausea 6 (1.4%)
Vomits 0
Dyspepsia 3 (0.7%)
Heartburn 1(0.2%)
Abdominal pain 4 (0.8%)
Asthenia 2 (0.4%)
Dysgeusia/metallic taste 1(0.2%)
Diarrhoea 6 (1.4%)
Anorexia 0 (0%)
Others 13 (3%)
Serious adverse event* 0
Treatment cessation due to adverse events 5(1.1%)
Overall incidence of adverse events 24 (8.5%)

* Serious adverse events were defined as those leading to patient hospitalisation, disability, or death (or birth defects in pregnant patients).
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porting of mild adverse events may partially explain this
discrepancy. While bismuth-containing regimens are gen-
erally considered less well-tolerated, the high use of these
regimens in our cohort (42%) did not translate into a higher
incidence of adverse events. This could reflect better-than-
anticipated patient tolerance in routine clinical settings or
variations in reporting practices. Additionally, the reliance
on physician- and patient-reported data highlights the po-
tential for underestimation of adverse events, particularly
for subjective symptoms such as nausea or dyspepsia. Fur-
ther analyses with larger datasets may help clarify this ob-
servation.

Despite these interesting findings, our study also has sev-
eral limitations. First and foremost, a relatively small num-
ber of patients was included in this interim analysis, pro-
viding a limited sample size for the effectiveness analyses
by treatment duration and proton pump inhibitor dosage.
A concerning finding was that of 428 treatment-naive pa-
tients registered, only 280 (65% of the total cohort) had
confirmatory Helicobacter pylori eradication test results,
reducing the sample size for the effectiveness and safety
analysis. Patients with missing information either had no
routine eradication control or were lost to follow-up. A
possible explanation for this bias in the Swiss arm of the
Hp-EuReg is that eradication confirmation is typically per-
formed via stool antigen testing during a visit to the gen-
eral practitioner. It is possible that these patients were cor-
rectly assessed after treatment but were lost to follow-up
by the attending gastroenterologist who initially prescribed
the therapy and thus were not entered into AEG-REDCap.

In the future, a much larger number of included centres
and therefore patients is anticipated. Furthermore, this was
not a randomised controlled trial (RCT), so any compar-
ison of effectiveness among different regimens should be
conducted with caution due to the potential presence of
unidentified biases. Second, no antibiograms were per-
formed among the eligible patients, which would have
clarified the status of Helicobacter pylori antibiotic resis-
tance in Switzerland. Nevertheless, the Maastricht VI-Flo-
rence recommendations advise that in countries without
known clarithromycin resistance rates, systematic antimi-
crobial resistance testing should be performed to guide
treatment decisions whenever feasible. However, due to
the practical constraints associated with routine testing in
Switzerland, including the necessity of endoscopic biopsy
for culture, empirical treatment strategies are commonly
employed. Given prior studies indicating clarithromycin
resistance rates exceeding 15% in Western Europe, bis-
muth quadruple therapy remains the preferred first-line op-
tion, aligning with international guidelines. This is sup-
ported by our data, with bismuth-based treatment showing
a markedly higher eradication rate (97%) compared to
standard triple therapy (83-87%). All quadruple rescue
regimens, including those with levofloxacin or tetracy-
cline, achieved 100% cure rates. As this is an interim
analysis, we acknowledge the limitation of the absence of
antibiograms in this dataset and aim to incorporate a larger
cohort with routine antimicrobial resistance testing in a fu-
ture study to provide a more comprehensive assessment of
local resistance patterns.

Swiss Med WKkly. 2025;155:4191

Conclusion

The 10-day single-capsule bismuth quadruple therapy
(containing metronidazole, tetracycline, and bismuth) rep-
resents a reasonable empirical option, yielding >90% ef-
fectiveness when local clarithromycin resistance is un-
known. Proton pump inhibitor dosage did not appear to
substantially influence eradication success. Treatments
were generally well tolerated, and patients from Switzer-
land adhered to therapy. However, the relatively large pro-
portion of patients who did not undergo confirmatory erad-
ication testing is a limitation that warrants caution when
interpreting the results. Further local studies from our reg-
istry are needed to confirm these interim findings.
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