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Abstract

Background Helicobacter pylori (H. pylori) is a Gram-negative bacterium and common cause of gastritis. Antimicrobial
treatment typically involves two agents and is prescribed empirically however therapy can be complicated by drug
allergies or previous, unsuccessful regimens. Recent data from Europe suggests rising resistance to commonly used
agents but contemporary data relevant to UK populations, particularly following the COVID-19 pandemic is limited.
This study aimed to report susceptibility testing results in refractory cases of H. pylori infections to evaluate local
resistance patterns, inform treatment strategies, and compare findings with data from the European Registry on H.
pylori management.

Methods A retrospective multi-centre cohort study was conducted between September 2018 and September
2023 at North West London Pathology (London, UK), a central laboratory operating through a hub and spoke model,
to assess extended antimicrobial susceptibilities in gastric biopsy samples from patients with refractory H. pylori
infection. Antimicrobial susceptibilities were assessed using minimum inhibitory concentration methods as per
contemporaneous European Committee on Antimicrobial Susceptibility Testing guidelines. Results were compared
with European data.

Results A total of 193 individual isolates were identified. Mean resistance rates were low for tetracycline (2.3%)

and amoxicillin (7.3%), moderately low for rifampicin (14.0%), moderate for levofloxacin (27.3%) and high for
metronidazole (82.7%) and clarithromycin (75.5%) across the study period. Levofloxacin had a trend of increasing
susceptibility (p=0.10) and rifampicin of increasing resistance (p=0.31) throughout the study. Resistance rates were
significantly higher for the non-naive North West London cohort compared with the European non-naive cohort for
metronidazole (p <0.001), amoxicillin (p <0.01), and clarithromycin (p=0.02).

Conclusion These findings emphasize the necessity of tailored treatment approaches, informed by regional
susceptibility patterns. As antimicrobial resistance continues to evolve a proactive and adaptive approach to
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treatment strategies remains paramount to effectively treat H. pylori infection and mitigate associated clinical and

financial burdens.
Clinical trial Not applicable.
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Background

Helicobacter pylori (H. pylori) is a Gram-negative bacte-
rium and is the most common infective cause of atrophic
or chronic gastritis and other gastrointestinal diseases,
including peptic ulcers, gastric lymphoma and gastric
carcinoma [1]. H. pylori infects up to 35% of the UK pop-
ulation, causing substantial clinical and financial burden
[2].

Current UK clinical practice, as reflected in the
National Institute for Health and Care Excellence (NICE)
guideline published in 2014, recommends first-line
treatment for H. pylori infection with a 7-day course of
amoxicillin combined with either clarithromycin or met-
ronidazole, alongside a proton pump inhibitor. However,
we recognize that more recent international guidelines,
including the Maastricht VI/Florence consensus report
(2022) recommend longer treatment durations (typi-
cally 14 days) and suggest alternative regimens based on
updated evidence regarding efficacy and resistance pat-
terns [13]. Despite these evolving recommendations, the
7-day triple therapy remains widely prescribed within the
UK healthcare system, and thus forms the basis for much
of the antimicrobial resistance data and clinical practice
evaluated in this study. These antibiotics should be taken
twice daily and should always be prescribed in combina-
tion with a proton-pump inhibitor (PPI). For patients who
are still symptomatic following this initial treatment, a
subsequent 7-day course of a PPI plus amoxicillin and the
alternative of clarithromycin or metronidazole (which-
ever not used first-line) is recommended; further options,
such as regimens including a tetracycline or levofloxacin
may be considered in those with previous exposure to
both clarithromycin and metronidazole [3, 4]. The cur-
rent UK clinical approach suggests that endoscopy and
susceptibility testing should be reserved for patients who
remain H. pylori positive following two courses of antibi-
otics, or who have limited treatment options due to local
high resistance patterns or hypersensitivity [5]. Con-
temporary UK data is limited and European data, uti-
lizing the same European Committee on Antimicrobial
Susceptibility Testing guidelines could therefore be use-
ful if shown to be similar [6]. Recent reporting of a large
European study, but excluding the UK, raises concern for
rising resistance rates [7]. Whether this data is relevant
to UK populations is currently unclear, as is the poten-
tial effect of increased use of broad-spectrum antibiotics
during the COVID-19 pandemic.

Despite most laboratories offering only limited option
susceptibility testing, North West London Pathology,
acting as a centralized diagnostic hub, has introduced
a wider susceptibility testing algorithm in recognition
of rising antibiotic resistance in addition to supporting
the large specialist gastroenterology services available
in the region. We therefore report a 5-year (2018-2023)
retrospective study of regional susceptibility testing of
refractory cases of H. pylori infection to evaluate contem-
porary rates of local resistance and inform testing and
treatment strategies and compare findings with the data
from the European Registry on H. Pylori Management
(Hp-EuReg).

Methods

Setting

A multi-centre retrospective cohort analysis was con-
ducted between September 2018 and September 2023
for all H. pylori culture positive gastric biopsy samples.
Operating through a consolidated hub-and-spoke model,
the central laboratory at North West London Pathol-
ogy provides diagnostic and clinical microbiology ser-
vices to over two million people, seven acute hospital
and approximately 280 primary care healthcare facilities.
Samples taken from spoke sites undergo homogenous
testing for H. pylori in line with UK Standards for Micro-
biology Investigation (UKSMI) [8] and interpretation of
antimicrobial susceptibility testing (AST) by calculation
of minimum inhibitory concentrations (MIC) conducted
with European Committee on Antimicrobial Susceptibil-
ity Testing (EUCAST) breakpoints [6]. The Laboratory
Information Management System (Sunquest, Tuscon,
AZ, USA) was used to identify and extract all H. pylori
culture positive samples and their respective antimicro-
bial susceptibility results.

Laboratory methods

Samples received at the hub laboratory for AST were
managed as per the UKSMI guidelines for identifica-
tion of H. pylori. Samples were cultured on 5% Colum-
bia blood agar, New York City agar and selective H. pylori
agar plates and incubated at 35-37 °C for 10 days in an
atmosphere of 5% oxygen with 5-10% CO,. [8] Helico-
bacter species were confirmed by Matrix Assisted Laser
desorption ionization-time of flight mass spectrome-
try (MALDI-TOF) [8]. For the duration of the study, H.
pylori positive samples were tested by MIC methodology
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using E-test strips for all of amoxicillin, tetracycline,
metronidazole and clarithromycin and on an ad hoc
basis for levofloxacin and/or rifampicin at request of the
responsible clinician. The testing strategy was expanded
to routinely include rifampicin and levofloxacin from
August 2020 onwards. EUCAST breakpoints appropri-
ate for the year in which the sample was tested were used
to interpret susceptibility results (Supplemental Table
1). Susceptibility refers to the ability of an antibiotic to
effectively inhibit or kill H. pylori, while resistance indi-
cates the bacterium’s ability to survive despite antibiotic
treatment.

Statistical analysis

Analysis of resistance rates for each antibiotic was ini-
tially conducted using descriptive statistics (proportion
of isolates that were resistant). A x2 test for trend was
used to assess whether there was a linear trend of resis-
tance to each antibiotic over time (by year) from Sep-
tember 2018 to September 2023. Susceptibility rates
for individual agents (North West London cohort) were
compared by one-way ANOVA with post-hoc Tukey
analysis. Comparison of individual antimicrobial mean
susceptibilities between like-for-like (non-naive) North
West London and available European data was then con-
ducted using Student ¢-tests. Significance was set at 0.05.

Results

A total of 193 H. pylori culture positive samples were
identified between September 2018 and September
2023. Resistance rates were categorized according to
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commonly used thresholds in antimicrobial resistance
surveillance literature, where resistance prevalence below
approximately 15% is generally considered low, 15-30%
moderate, and above 30% high [14, 15].

Tetracycline (range: 0.0% to 7.0%, p=0.73 from test
to trend) and amoxicillin (4.3% to 13.0%, p=0.59) both
exhibited low resistance rates throughout the study
(Fig. 1). Rifampicin showed moderate-low rates of resis-
tance, with a sharp increase in resistance to rifampi-
cin observed between 2022 and 2023 (10.0% to 25.0%,
p=031). In contrast, levofloxacin demonstrated a
marked decrease in resistance between 2021 and 2023
(44.5% to 8.6%,p=0.10). Clarithromycin showed high
resistance rates (82.2% to 67.7%, p=0.50) throughout
the study alongside metronidazole (76.0 to 88%, p =0.48)
(Fig. 1). When compared with metronidazole or clar-
ithromycin, resistance rates for tetracycline (p<0.001),
amoxicillin (p<0.001), rifampicin (p<0.001) and levo-
floxacin (p < 0.001) were all significantly lower.

Comparison of UK with available non-UK European data

Comparison of North West London study data and the
European Registry on H. pylori Management (Hp-EuReg)
[7] shows notable variation. Overall, resistance pattern
for North West London were similar to their HpEuReg
treatment non-naive (previous treatment failure) coun-
terpart groups, except for rifampicin which was not
reported in the European cohort. Across groups, clar-
ithromycin and metronidazole showed the highest resis-
tance rates with the North West London data reporting
the highest rates among the groups (Fig. 2). Resistance
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Fig. 1 Antimicrobial resistance rates for H. pylori between by year between September 2018 and September 2023, North West London, UK. Standard
susceptibility testing of H. pylori positive cultures was conducted for amoxicillin, clarithromycin, metronidazole and tetracycline throughout the study.
Dashed lines represent limited results available from ad hoc testing of rifampicin and levofloxacin on clinician request during that period, switching to

continuous lines when testing was routinely expanded to all isolates
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Fig. 2 Comparison of H. pylori resistance in North West London and the European Registry on H. pylori Management (Hp-EuReg). Rifampicin was not
included in the European study and so was not included. Data from the European registry represents averaged results across measured susceptibility from
2013-2015 and 2017-2020 while the North West London data is more contemporary, but with some overlap (2018-2023)

rates were significantly different for the non-naive North
West London cohort compared with the European naive
cohort for metronidazole (p < 0.001), amoxicillin (p <
0.01), and clarithromycin (p = 0.02) but not levofloxacin
(p = 0.31). There were insufficient tetracycline resistant
samples to compare.

Discussion

Our data raises cause for concern for use of antimicro-
bials as part of both first- and second-line combination
therapy options for treating H. pylori infection. The
study additionally highlights the potential added value of
expanded antimicrobial susceptibility testing strategies
for this population.

In the UK, paired antimicrobials are delivered in com-
bination with a proton pump inhibitor as part of H. pylori
treatment strategies. Both first and second-line choices
involve either clarithromycin or metronidazole with them
being delivered together for patients with a documented
penicillin allergy. For context, recent studies in the UK
have shown up to 15.7% of patients self-report a penicil-
lin allergy, [9] increasing the likelihood of patients being

treated first line with a combination therapy to which we
have found high rates of resistance for both drugs. Fur-
ther UK data in naive patients could help understand this
impact further, yet the HpEuReg data would suggest con-
siderable risk of treatment failure is likely to remain [7].

Tetracycline emerged as the most consistently sus-
ceptible antimicrobial against H. pylori, with resistance
ranging from 0 to 6.98% across the study. This suggests
tetracyclines remain a viable option in those requir-
ing repeated treatments for infection, in keeping with
current UK second-line guidance for those requiring
re-treatment [10]. In this scenario, doxycycline is often
paired with amoxicillin which also demonstrated low
overall resistance rates, supporting the use of this com-
bination in refractory cases of H. pylori infection in our
population. Some variability across the study period
in susceptibility rates however, emphasizes the impor-
tance of periodic reassessment of treatment strategies,
informed by local resistance data, to align with the evolv-
ing landscape of bacterial resistance.

While early results suggested comparatively low resis-
tance rates for rifampicin testing, the study noted a trend
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of rising resistance (10.0% to 25.0%), suggesting the need
for caution and further testing in areas where this agent
may be utilised. Levofloxacin showed the most significant
trend, with decreasing resistance rates (44.5% in 2018 to
8.6% in 2023). During this time antimicrobial steward-
ship programmes have seen reduced fluoroquinolone
prescribing, in line with safety alerts from organisations
such as the Medicines Health Regulation Authority, [11]
alongside increasing susceptibility rates [12]. This inter-
vention may explain in part the considerable downward
trend in resistance rate for levofloxacin.

The European Registry study seeks to provide a scop-
ing situational awareness of H. pylori resistance rates
across Europe, but does not include any UK specific
data. This study constitutes the single largest audit of H.
pylori sensitivities in the UK to date, with our findings
for metronidazole and clarithromycin showing a simi-
lar trend but significantly higher levels of resistance in
treatment non-naive patients. This may be in part due to
differing prescribing practices or potentially due to inclu-
sion of post-COVID-19 data in the North West London
cohort. Regional variations of resistance rates seen across
each participating country highlights the importance
of understanding local resistance rates in order to best
inform treatment options for these populations.

Despite being the largest UK report to date, this study
is limited by its regional focus to the region of North
West London and the findings might not be generalizable
to other UK regions with potentially different antimicro-
bial resistance patterns. Additionally, pairing of results
with community antimicrobial use was not possible, any
conclusions around specific treatment strategy failures.
Understanding resistance rates among naive patients
would have further added value for informing current
antimicrobial guidelines beyond options for those with
refractory infections.

We acknowledge that the comparison between our
North West London dataset (2018-2023) and the Euro-
pean Registry data (2013-2015, 2017-2020) spans differ-
ent time periods, which may limit direct comparability.
However, some temporal overlap exists, and the compari-
son still provides valuable regional insights, particularly
since UK-specific data are lacking in the European regis-
try. Differences in antimicrobial prescribing practices, as
well as potential impacts from the COVID-19 pandemic,
may also contribute to variations in resistance patterns
between cohorts. By clarifying these temporal differ-
ences and contextual factors, we aim to guide readers in
interpreting the comparative findings with appropriate
caution.

Summary
The findings of this study emphasize the necessity of
tailored treatment approaches, informed by regional
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susceptibility patterns, to optimize patient outcomes. As
antibiotic resistance continues to evolve, a proactive and
adaptive approach to treatment strategies (including util-
isation of a broadened antimicrobial susceptibility test-
ing strategy), remains paramount to effectively treat H.
pylori infections, minimise relapses/ multiple-treatment
rounds, and mitigate the associated clinical and financial
burdens.

Abbreviations

AMR Antimicrobial resistance

ANOVA Analysis of Variance

AST Antimicrobial susceptibility testing

AZ Arizona

EUCAST European Committee on Antimicrobial Susceptibility Testing

Hp-EuReg European Registry on H. pylori Management

MALDI-ToF  Matrix Assisted Laser desorption ionization-time of flight mass
spectrometry

MIC Minimum inhibitory concentrations

NHS National Health Service

NICE National Institute for Health and Care Excellence

NWLP North West London Pathology

UK United Kingdom

UK SMI United Kingdom Standards for Microbiology Investigation

USA United States of America

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/512879-025-12236-z.

[ Supplementary Material 1 J

Acknowledgements
LSPM & FD are supported in part by the NIHR Imperial Biomedical Research
Centre.

Author contributions

MP, HN and LSPM designed the study. MP, HN and SJCP extracted and
analysed the data. MP, HN, SJCP and LSPM drafted the initial manuscript. NM,
FD, and SA provided critical reviews and contributed to the manuscript’s
interpretation. MP, HN, SCJP, NM, FD, SAA, LSPM reviewed and approved the
final manuscript.

Funding
There was no funding associated with this project. LSPM & FD are supported
in part by the NIHR Imperial Biomedical Research Centre.

Data availability
Data requests can be made to the corresponding author, as long as data
sharing agreements are in place.

Declarations

Ethical approval

This retrospective analysis using routine collected data was registered with the
Imperial College NHS Healthcare Trust Research & Development department
and deemed a service evaluation; as such inline with institutional policy

and national guidance full ethical approval and/or any need for individual
informed consent was waived (approval date 15-04-2023; number 995). AST
data were pooled and no identifying demographic data were included in the
analysis. The study was conducted in accordance with relevant guidelines and
regulations including the Declaration of Helsinki.

Consent for publication
Not applicable.


https://doi.org/10.1186/s12879-025-12236-z
https://doi.org/10.1186/s12879-025-12236-z

Paroikaki et al. BMC Infectious Diseases (2026) 26:101

Competing interests

LSPM has consulted for or received speaker fees from bioMerieux (2013-2025),
Eumedica (2016-2025), Pfizer (2018-2025), Sumitovant (2021-2023), Shionogi
(2021-2025), Qiagen (2023-2025), BioNTech (2024), Insmed (2024), Advanz
(2024-2025) and Gilead (2024) and received research grants from the National
Institute for Health Research (2013-2025), CW+ Charity (2018-2025), North
West London Pathology (2022-2024), LifeArc (2020-2022), Shionogi (2024-
2025), the Joint Programming Initiative for Antimicrobial Resistance (2023-
2025) and the Healthcare Infection Society (2024-2025). SICP has received
research grants from the Healthcare Infection Society and the Drummond
Foundation not in connection with this work.

Author details

'Imperial College School of Medicine, Imperial College London South
Kensington Campus, London SW7 2AZ, UK

2Clinical Infection Department, Chelsea and Westminster Hospital, 369
Fulham Road, London SW10 9NH, UK

3North West London Pathology, Fulham Palace Rd, London W6 8RF, UK
“National Institute for Health Research Imperial Biomedical Research
Centre, Imperial College London, Hammersmith Campus, Du Cane Road,
London W12 ONN, UK

SLiver, Digestive, and Lifestyle Health Research Section, and Organ
Transplant, Centre of Excellence, King Faisal Specialist Hospital and
Research Centre, Riyadh, Saudi Arabia

SDivision of Gastroenterology and Hepatology, Weill Cornell Medicine,
New York, NY, USA

Received: 14 May 2025 / Accepted: 21 November 2025
Published online: 16 December 2025

References

1. lannone A, Giorgio F, Russo F, Riezzo G, Girardi B, Pricci M, Palmer SC, Barone
M, Principi M, Strippoli GF, Di Leo A, lerardi E. New fecal test for non-invasive
Helicobacter pylori detection: A diagnostic accuracy study. World J Gastroen-
terol. 2018;24(27):3021-9.

2. Hackett RJ, Preston SL. H. pylori infection, part I: clinical burden and diagnosis.

Trends Urol Men’s Health. 2021;12:13.

3. NWL Guidelines for Antimicrobial Prescribing in Clinical Practice. May, 2022.
https://www.nwlondonccg.nhs.uk/application/files/7916/5294/9285/NWL _
antimicrobial_guidelines_for_GP_Practices-_Final_May_2022.pdf (accessed
October 28, 2023).

4. NICE. Gastro-oesophageal reflux disease and dyspepsia in adults: investiga-
tion and management. Sept, 2014. https://www.nice.org.uk/guidance/cg18
4/chapter/Recommendations#helicobacter-pylori-testing-and-eradication
(accessed October 28, 2023).

5.

Page 6 of 6

Public Health England. Test and treat for Helicobacter pylori (HP) in dyspep-
sia. Jul, 2017. https://assets.publishing.service.gov.uk/media/5d6ceea740f0b6
07c946aa65/HP_Quick_Reference_Guide_v18.0_August_2019_change_high
lighted.pdf (accessed Oct 28, 2023).

The European Committee on Antimicrobial Susceptibility Testing. Breakpoint
tables for interpretation of MICs and zone diameters. Version 13.0. 2023.
http://www.eucast.org

Bujanda L, Nyssen OP, Vaira D, Saracino IM, Fiorini G, Lerang F, Georgopoulos
S, Tepes B, Heluwaert F, Gasbarrini A, Gasbarrini A, Rokkas T, Bordin D, Smith S,
Lamy V, Caldas M, Resina E, Mufioz R, Cosme A, Puig I, Megraud F, O'Morain C,
Gisbert JP. The Hp-EuReg Investigators. Antibiotic resistance prevalence and
trends in patients infected with Helicobacter pylori in the period 2013-2020:
results of the European registry on H. pylori management (Hp-EuReg). Anti-
biot (Basel). 2021;10(9):1058. https://doi.org/10.3390/antibiotics10091058.
UK Standards of Microbiology Investigations. ID 26 -3 Identification of Helico-
bacter species. https.//www.rcpath.org/static/03a7f1ed-ef84-497c-af44a9745
ea5a051/uk-smi-id-26i3-identification-of-helicobacter-species-july-2015-pdf.
pdf. 2015, Last accessed 07 April 2025.

Hearsey D, Elkhalifa S, Sandoe J, Wilcock M, Owens R, Gay B, Wildblood C,
Mendonca J, Leigh N, Powell N. Removal of incorrect penicillin allergy labels
in a UK hospital. Clin Microbiol Infect. 2023;29(10):1338. https://doi.org/10.10
16/}.cmi.2023.06.024.

British National Formulary. Helicobacter pylori infection. https://bnf.nice.org
.uk/treatment-summaries/helicobacter-pylori-infection. Accessed 02 March
2024.

GOV.UK. Fluoroquinolone antibiotics: must now only be prescribed when
other commonly recommended antibiotics are inappropriate. 2024. https://
www.gov.uk/drug-safety-update/fluoroquinolone-antibiotics-must-now-onl
y-be-prescribed-when-other-commonly-recommended-antibiotics-are-inap
propriate. Accessed 02 March 2024.

Uda A, Shigemura K, Kitagawa K, Osawa K, Kusuki M, Yan Y, Yano |, Miyara T.
Effect of antimicrobial stewardship on oral quinolone use and resistance pat-
terns over 8 years (2013-2020). Antibiot (Basel). 2021;10(11):1426. https://doi.
org/10.3390/antibiotics10111426.

Malfertheiner P Megraud F, O'Morain CA, Gisbert JP, Kuipers EJ, Axon AT, et
al. Management of Helicobacter pylori infection: the Maastricht VI/Florence
consensus report. Gut. 2023;72(1):172-86.

World Health Organization. Global antimicrobial resistance surveillance
system (GLASS) report: early implementation 2020. Geneva: WHO; 2020.
Centers for Disease Control and Prevention. Antibiotic resistance threats in
the united States, 2019. Atlanta, GA: CDC; 2019.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.nwlondonccg.nhs.uk/application/files/7916/5294/9285/NWL_antimicrobial_guidelines_for_GP_Practices-_Final_May_2022.pdf
https://www.nwlondonccg.nhs.uk/application/files/7916/5294/9285/NWL_antimicrobial_guidelines_for_GP_Practices-_Final_May_2022.pdf
https://www.nwlondonccg.nhs.uk/application/files/7916/5294/9285/NWL_antimicrobial_guidelines_for_GP_Practices-_Final_May_2022.pdf
https://www.nice.org.uk/guidance/cg184/chapter/Recommendations#helicobacter-pylori-testing-and-eradication
https://www.nice.org.uk/guidance/cg184/chapter/Recommendations#helicobacter-pylori-testing-and-eradication
https://assets.publishing.service.gov.uk/media/5d6ceea740f0b607c946aa65/HP_Quick_Reference_Guide_v18.0_August_2019_change_highlighted.pdf
https://assets.publishing.service.gov.uk/media/5d6ceea740f0b607c946aa65/HP_Quick_Reference_Guide_v18.0_August_2019_change_highlighted.pdf
https://assets.publishing.service.gov.uk/media/5d6ceea740f0b607c946aa65/HP_Quick_Reference_Guide_v18.0_August_2019_change_highlighted.pdf
http://www.eucast.org
https://doi.org/10.3390/antibiotics10091058
https://www.rcpath.org/static/03a7f1ed-ef84-497c-af44a9745ea5a051/uk-smi-id-26i3-identification-of-helicobacter-species-july-2015-pdf.pdf
https://www.rcpath.org/static/03a7f1ed-ef84-497c-af44a9745ea5a051/uk-smi-id-26i3-identification-of-helicobacter-species-july-2015-pdf.pdf
https://www.rcpath.org/static/03a7f1ed-ef84-497c-af44a9745ea5a051/uk-smi-id-26i3-identification-of-helicobacter-species-july-2015-pdf.pdf
https://doi.org/10.1016/j.cmi.2023.06.024
https://doi.org/10.1016/j.cmi.2023.06.024
https://bnf.nice.org.uk/treatment-summaries/helicobacter-pylori-infection
https://bnf.nice.org.uk/treatment-summaries/helicobacter-pylori-infection
https://www.gov.uk/drug-safety-update/fluoroquinolone-antibiotics-must-now-only-be-prescribed-when-other-commonly-recommended-antibiotics-are-inappropriate
https://www.gov.uk/drug-safety-update/fluoroquinolone-antibiotics-must-now-only-be-prescribed-when-other-commonly-recommended-antibiotics-are-inappropriate
https://www.gov.uk/drug-safety-update/fluoroquinolone-antibiotics-must-now-only-be-prescribed-when-other-commonly-recommended-antibiotics-are-inappropriate
https://www.gov.uk/drug-safety-update/fluoroquinolone-antibiotics-must-now-only-be-prescribed-when-other-commonly-recommended-antibiotics-are-inappropriate
https://doi.org/10.3390/antibiotics10111426
https://doi.org/10.3390/antibiotics10111426

	﻿Extended susceptibility testing for refractory ﻿Helicobacter pylori﻿ infection: regional testing should guide antimicrobial decision making
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Setting
	﻿Laboratory methods
	﻿Statistical analysis

	﻿Results
	﻿Comparison of UK with available non-UK European data

	﻿Discussion
	﻿Summary

	﻿References


