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Introduction

the V Spanish Consensus Conference (May 2021). Fourteen experts performed a systematic
review of the scientific evidence and developed a series of recommendations that were sub-
jected to an anonymous Delphi process of iterative voting. Scientific evidence and the strength
of the recommendation were classified using GRADE guidelines. An eradication therapy, when
prescribed empirically, is considered acceptable when it reliably achieves, or preferably sur-
pass, 90% cure rates. Currently, only quadruple therapies (with or without bismuth) and
generally lasting 14 days, accomplish this goal in first- and second-line therapies. A non-
bismuth quadruple concomitant regimen (proton pump inhibitor, clarithromycin, amoxicillin,
and metronidazole) or a quadruple bismuth-based combination (proton pump inhibitor, bismuth,
tetracycline, and metronidazole), are recommended as first-line regimens. Rescue therapies
after eradication failure and management of H. pylori infection in peptic ulcer disease were
also reviewed.

© 2021 Elsevier Espana, S.L.U. All rights reserved.

V Conferencia Espafiola de Consenso sobre el tratamiento de la infeccién por
Helicobacter pylori

Resumen La infeccion por Helicobacter pylori es muy frecuente entre la poblacion espanola
y representa la causa fundamental de gastritis cronica, Ulcera péptica y cancer gastrico. Previ-
amente se han llevado a cabo cuatro reuniones de Consenso sobre el manejo de la infeccion por
H. pylori en Espafa, la ultima de ellas en 2016. Los cambios en los esquemas de tratamiento y
la creciente evidencia disponible al respecto han justificado la organizacion de esta V Confer-
encia Espafola de Consenso en mayo de 2021, centrada en el tratamiento de esta infeccion.
Participaron 14 expertos sobre el tema, que realizaron una blsqueda sistematica de la eviden-
cia cientifica y elaboraron una serie de recomendaciones que fueron sometidas a un proceso
de interaccion de votaciones anénimas seriadas mediante metodologia Delphi. Para clasificar
la evidencia cientifica y la fuerza de las recomendaciones, se utilizo el sistema GRADE. Este
consenso establece, como punto de partida, un aumento de la exigencia en la eficacia de los
tratamientos recomendados, que deben alcanzar, o preferiblemente superar, el 90% de curacion
al ser administrados empiricamente. De este modo, tanto en primera como en segunda linea se
recomiendan tratamientos cuadruples con o sin bismuto, generalmente prescritos durante 14
dias. Como tratamiento de primera linea se recomienda una pauta cuadruple concomitante sin
bismuto (inhibidor de la bomba de protones, claritromicina, amoxicilina y metronidazol) o una
combinacion cuadruple con bismuto (inhibidor de la bomba de protones, bismuto, tetraciclina
y metronidazol). En el presente consenso se revisan también con detalle otras alternativas de
tratamiento de rescate.

© 2021 Elsevier Espana, S.L.U. Todos los derechos reservados.

on updating the recommendations on the treatment of H.
pylori infection.

(H. pylori) infection affects around 50% of the world popu-
lation and plays a fundamental role in the development of
various digestive diseases such as chronic gastritis, peptic
ulcer and gastric cancer. Therefore, its proper diagnosis and
effective treatment are crucial in clinical practice. In Spain,
four consensus meetings on H. pylori infection have been
organised to date: in 1999,"? 2004,%“ 2012,° and the last in
2016.° The notable changes that have occurred in treatment
regimens and the growing evidence available on the sub-
ject (especially in our setting) have justified the organisation
of this V Spanish Consensus Conference in May 2021. Since
there have been no significant advances in aspects related
to indications for treatment or diagnostic techniques for the
infection, this consensus conference will focus exclusively

Methodology

Participants in the consensus: Spanish researchers were
invited to participate who had published at least five arti-
cles during the last five years on the treatment of H. pylori
infection, identified by the search strategy "Helicobacter
pylori AND Spain” in PubMed. In all, 14 experts, including
gastroenterologists, primary care physicians, and experts in
scientific methodology and evidence-based medicine, were
invited and all of them accepted. A gastroenterologist (JPG)
acted as coordinator. The recommendations on the eradi-
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cation treatment of H. pylori of this consensus group are
primarily directed and applied to the adult population.
Bibliographic searches: priority was given to identifying
systematic reviews and other documents of critical syn-
thesis of the scientific literature. The following electronic
databases were consulted: TRIP Database, NHS National
Library of Guidelines, National Guideline Clearinghouse,
Cochrane Database of Systematic Reviews (The Cochrane
Library), Database of Abstracts of Reviews of Effects (DARE)
and MEDLINE (access through PubMed). In a second phase,
a search of individual studies, randomised clinical trials and
observational studies was carried out, as well as a review of
the bibliographic references of the documents included.
Classification of scientific evidence and strength
of recommendations: to classify the scientific evi-
dence and the strength of the recommendations,

the Grading of Recommendations Assessment, Devel-
opment and Evaluation (GRADE) system was used
(http://www.gradeworkinggroup.org/). The GRADE

system is a structured and explicit classification that
has been widely adopted internationally, which has the
advantage of overcoming the limitations of previous
systems and standardising the system for formulating
recommendations.” 8

Evaluation of the recommendations by the consensus
group: the recommendations were initially drawn up by
the coordinator. Subsequently, they were subjected to a
process of interaction via a series of votes, using Delphi
methodology.® Two rounds of electronic voting were carried
out.

For each recommendation, the participants rated their
degree of agreement using a 6-point Likert scale (1: totally
disagree; 2: strongly disagree; 3: somewhat disagree; 4:
somewhat agree; 5: strongly agree; 6: totally agree). Any
rating lower than 6 required the evaluators to make sug-
gestions for improvement. After each vote, the coordinator
reviewed the recommendations according to the comments
and votes received, integrating the suggestions to maximise
agreement. A recommendation was approved if more than
75% of the participants agreed (score 4-6 on the Likert
scale).

Ethical aspects: the consensus was adjusted to the
established ethical recommendations.'® Participants made
conflict of interest declarations before and after the Delphi
voting process (see the section Conflicts of interest).

Sponsorships, endorsements and funding: the conference
was scientifically sponsored by the Centro de Investigacion
Biomédica en Red de Enfermedades Hepaticas y Digesti-
vas (CIBEREHD) [Biomedical Research Networking Centre for
Liver and Digestive Diseases]. This consensus document has
been endorsed by the Asociacion Espanola de Gastroen-
terologia [Spanish Association of Gastroenterology] and by
the Sociedad Espaiola de Patologia Digestiva [Spanish Soci-
ety of Digestive Pathology], which have adhered to and
support the consensus recommendations. There has been no
funding from the pharmaceutical industry.

Recommendations

Each recommendation is accompanied by the result of the
vote (percentage of agreement), the grade of recommenda-

tion (GR; strong or weak), the quality of the evidence (QE;
high, moderate, low or very low) and the discussion of the
corresponding evidence.

All the recommendations approved in this Spanish
consensus on the treatment of H. pylori infection are
included in Table 1. The drugs, duration and dose of each of
the components of the recommended guidelines are detailed
in Table 2. Finally, the algorithm for the initial and rescue
treatment for the infection is shown in Fig. 1.

Since the advantage of guiding eradication therapy by
studying the antimicrobial susceptibility of H. pylori com-
pared to the empirical administration of treatment has
not been sufficiently confirmed,”-'* and as this study is
not generally accessible,"'® the comments included in this
consensus document have been based on the assumption
that the individual susceptibility (of the particular patient) is
unknown. Nevertheless, it seems reasonable to recommend
routine susceptibility testing (culture or PCR), even before
prescribing a first-line eradication therapy, in specialised
centres interested in the management of H. pylori infec-
tion. In any case, the scope of application of this consensus
is limited to Spanish territory and to other geographic areas
that present a similar frequency of antibiotic resistance to
the recommended drugs, especially clarithromycin, metron-
idazole and levofloxacin.

Recommendation 1. Currently, it is recommended that
an eradication therapy be considered effective when it is
capable of curing H. pylori infection in close to, or prefer-
ably more than, 90% of patients.

100% agreement; votes: totally agree (85.7%); strongly
agree (14.3%). GR: strong. QE: very low.

The goal of treatment aimed at eliminating any microor-
ganism should be to achieve 100% success, and H. pylori
infection should not be an exception.'” However, in all the
initial European'®-2" and Spanish?“> consensus guidelines, it
was established that a cure rate equal to or greater than 80%
could be considered sufficient. Given that we currently have
antibiotic therapies with cure rates close to or even higher
than 90% for most bacterial infections, it is considered that
this efficacy threshold - albeit arbitrary - should also be
that required for a treatment, both first-line and rescue, to
be considered effective against H. pylori infection (although
it is true that in second-line and successive treatments this
threshold may be more difficult to reach). These eradication
figures (>90%) refer to the intention-to-treat (ITT) analy-
sis, that is, considering the worst scenario (penalised by
the possible incorrect compliance with the treatment by
the patient) and not only taking into account clinical tri-
als but also, and fundamentally, clinical practice studies. To
achieve this goal, all treatments must be optimised in terms
of duration, dose and interval of administration of proton
pump inhibitors (PPIs) and antibiotics?>% (Fig. 1).

Recommendation 2. As first-line treatment for H. pylori
infection, a concomitant non-bismuth quadruple regimen
(PPI, clarithromycin, amoxicillin and metronidazole) or a
quadruple combination with bismuth (PPI, bismuth, tetra-
cycline and metronidazole) is recommended.

100% agreement; votes: totally agree (100%). GR: strong.
QE: moderate.

The choice of first-line treatment for H. pylori infec-
tion will depend primarily on the rate of resistance of
this bacterium to the prescribed antibiotics.?* The classic
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Table 1

Recommendations for the treatment of H. pylori infection.

Recommendation 1. Currently, it is recommended that an eradication therapy be considered effective when it is capable of
curing H. pylori infection in close to, or preferably more than, 90% of patients.

Recommendation 2. As first-line treatment for H. pylori infection, a concomitant non-bismuth quadruple regimen (PPI,
clarithromycin, amoxicillin and metronidazole) or a quadruple combination with bismuth (PPI, bismuth, tetracycline and

metronidazole) is recommended.

Recommendation 3. It is recommended that the duration of concomitant non-bismuth quadruple therapy (PPI,

clarithromycin, amoxicillin and metronidazole) be 14 days.

Recommendation 4. It is recommended that the duration of quadruple therapy with bismuth (PPI, bismuth, tetracycline and

metronidazole) be at least 10 days.

Recommendation 5. In patients allergic to penicillin, a quadruple regimen with bismuth (PPI, bismuth, tetracycline and

metronidazole) is recommended as first-line treatment.

Recommendation 6. It is not recommended to combine probiotics with eradication therapy.

Recommendation 7. After the failure of a first treatment that includes clarithromycin (triple or quadruple), a quadruple
therapy with bismuth (PPI, bismuth, tetracycline and metronidazole) is recommended. Another option is a quadruple
regimen with levofloxacin (PPI, amoxicillin, levofloxacin and bismuth).

Recommendation 8. After the failure of a first treatment with a quadruple therapy with bismuth (PPI, bismuth, tetracycline
and metronidazole), a quadruple regimen with levofloxacin (PPI, amoxicillin, levofloxacin and bismuth) is recommended.

Recommendation 9. rescue treatment in patients allergic to penicillin:

a) After the failure of a first triple treatment (PPI, clarithromycin and metronidazole), it is suggested to use a quadruple
therapy with bismuth (PPI, bismuth, tetracycline and metronidazole).

b) After the failure of a first quadruple therapy with bismuth (PPI, bismuth, tetracycline and metronidazole), a quadruple
therapy with PPI, levofloxacin, clarithromycin and bismuth is suggested.

Recommendation 10. After the failure of a first treatment with clarithromycin and a second treatment with levofloxacin, a
quadruple therapy with bismuth (PPI, bismuth, tetracycline and metronidazole) is recommended.

Recommendation 11. After the failure of a first treatment with clarithromycin and a second-line quadruple therapy with
bismuth (PPI, bismuth, tetracycline and metronidazole), a quadruple therapy with levofloxacin (PPI, amoxicillin,

levofloxacin and bismuth) is recommended.

Recommendation 12. After the failure of a first quadruple therapy with bismuth (PPI, bismuth, tetracycline and
metronidazole) and a second-line treatment with levofloxacin, a concomitant quadruple therapy (PPI, amoxicillin,

clarithromycin and metronidazole) is suggested.

Recommendation 13. After the failure of a third treatment, it is suggested to carefully reevaluate the need to eradicate the
infection and, where appropriate, to indicate a fourth-line treatment with rifabutin.

Recommendation 14. In patients with uncomplicated duodenal ulcer who do not require non-steroidal anti-inflammatory
drugs/aspirin, it is not recommended to continue antisecretory therapy after completing the H. pylori eradication therapy.

Recommendation 15. In patients with gastric ulcers who do not require NSAIDs/aspirin, it is recommended to maintain the
antisecretory therapy for 4—8 weeks after the end of the H. pylori eradication therapy.

Recommendation 16. In patients with gastrointestinal bleeding from peptic ulcer, the eradication of H. pylori eliminates
practically all relapses. Therefore, once eradication is confirmed and if the patient is not taking non-steroidal
anti-inflammatory drugs/aspirin, it is recommended not to administer maintenance treatment with antisecretory drugs.

triple therapy (PPI, clarithromycin and amoxicillin) is not
recommended when the resistance rate to clarithromycin
is greater than 15%,% since the eradication figures are
unacceptably low above this threshold.?” Other factors
that influence the efficacy of eradication therapy are the
patient’s adherence and their previous history of antibiotic
use, which could determine the choice of the first therapeu-
tic option.?22%?7 The available evidence regarding potential
first-line treatment guidelines is reviewed below.

Triple therapy (PPI, clarithromycin and amoxicillin)

The mean efficacy of triple therapy in Spain was 80% and 70%
in two systematic reviews published in 2011 and 2013.28%°
The efficacy of such treatment in the studies published later
in Spain has usually been less than 75%.°°-** The European
Registry on H. pylori Management (Hp-EuReg) provides us

with information of great interest in this regard. More than
300 researchers from 30 countries participate in this reg-
istry, which evaluates how H. pylori infection is managed by
European gastroenterologists.>> When analysing the Spanish
data from this registry, which included approximately 3000
patients from 2013 to 2020, it was found that the eradica-
tion rate achieved with triple treatment with clarithromycin
was only 80%, in the "modified" ITT analysis®® (this analy-
sis aims to obtain a result as close as possible to that of
clinical practice, including all patients who complete follow-
up and in whom a confirmatory test of eradication success
is performed, regardless of treatment compliance; hence-
forth, when the Hp-EuReg results are mentioned, we will
always be referring to this analysis). Despite these poor
results, this treatment continues to be used with some fre-
quency in Spain (and in Europe®’), especially in the primary
care context.3® The use of vonoprazan (a competitive H*/K*
ATPase pump inhibitor), instead of a PPI, is associated with
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Table 2 Drugs, dose and duration of recommended H. pylori eradication treatments.

Treatment Drug Dosage Duration (days)
Non-bismuth quadruple therapy (concomitant) PPI Standard dose*/12 h 14
Amoxicillin 1¢/12h
Clarithromycin 500 mg/12 h
Metronidazole 500 mg/12 h
Quadruple therapy with bismuth (Pylera®) PPI Standard dose/12 h 10
Pylera® 3 capsules/6 h**
Quadruple therapy with levofloxacin and bismuth PPI Standard dose*/12 h 14
Amoxicillin 1¢/12h
Levofloxacin 500 mg/24 h
Bismuth subcitrate 240 mg/12 h
Rifabutin therapy PPI Standard dose/12 h 10-12
Amoxicillin 1g/12 h
Rifabutin 150 mg/12 h
=+ Bismuth subcitrate 240 mg/12 h

PPI: proton pump inhibitor.

" The benefit of administering a latest generation PPl (rabeprazole or esomeprazole) and the use of double PPI doses is not clearly
established, unlike what occurs with standard triple treatment. However, it is possible that these optimisations also add eradicating
benefits to these therapeutic regimens.%®

™ Although this is the dose included in the SmPC, a recent study based on data from the European Registry on Helicobacter pylori
management (Hp-EuReg) suggests that the dose of 4 capsules/8 h could have a similar effectiveness and tolerance.?%

1stline

2nd line

3rd line

4th line

Figure 1

Algorithm for initial and rescue treatment of H. pylori infection.

h: hours; PPI: proton pump inhibitor.
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a marked increase in the efficacy of triple therapy (and even
dual therapy with clarithromycin alone),*°~* but studies are
still scarce and there has been no experience with this drug
in our setting, where it is not yet marketed.

The mean rate of resistance to clarithromycin in Spain
was 14% in 2009 and 17-18% in more updated reviews.?’-?
Arecent Spanish study has shown a clarithromycin resistance
rate of 34% in children,* while in adults the figures pub-
lished in recent studies have been approximately 20%.4->°
Cumulatively, all this evidence points to continuing with
the recommendation not to prescribe triple therapy as first-
line treatment in Spain, especially when there are currently
therapeutic alternatives capable of obtaining significantly
better cure rates.”' These include quadruple therapies with
or without bismuth, which will be reviewed below.

Non-bismuth quadruple therapies (PPI, amoxicillin,
clarithromycin and metronidazole)

The efficacy of non-bismuth quadruple therapies will depend
fundamentally on the rate of dual resistance (at the same
time) to clarithromycin and metronidazole.?? So-called
"concomitant” therapy is the most effective non-bismuth
quadruple therapy in high-resistance situations. It has been
estimated that sequential, hybrid, and concomitant therapy
will achieve cure rates >90% when this double resistance rate
is below 5%, 9%, and 15%, respectively. In our setting, the
dual resistance rate is still below 15%. Various studies carried
out with concomitant therapy in many different countries
have shown an efficacy close to or greater than 90% in the ITT
analysis.’>>* A recent systematic review and meta-analysis
that included 107 studies (55 of them randomised) and
almost 30,000 patients, calculated a mean efficacy of conco-
mitant therapy of approximately 90% (with good results even
in the presence of resistance to clarithromycin or metron-
idazole), with results superior to standard triple treatment
and sequential treatment.>®> However, in certain regions of
Europe and Asia, with much higher rates of resistance to
clarithromycin and metronidazole, the efficacy of concomi-
tant therapy has been suboptimal.®*->° The results obtained
with this concomitant quadruple therapy in various studies
carried out in Spain are summarised in Table 3, with a mean
eradication efficacy of approximately 90%.30:32:33.60-67 When
considering the Spanish studies that prescribe this treat-
ment for 14 days, the eradication rates range between 89%
and 92%, which is significantly higher than those obtained
by classic triple therapy optimised and prolonged up to two
weeks (81%).%° These favourable results have been described
not only when the prescription has been made by gastroen-
terologists but also in the primary care context.®” Finally,
the Hp-EuReg data have confirmed the excellent results of
concomitant therapy, both in Europe in general®®®® and in
Spain in particular,® with eradication rates (by ITT) higher
than 90% in both cases (if the treatment was prescribed
for 14 days, which, as is specified below, is considered the
appropriate duration).

Regarding sequential therapy (PPl together with amox-
icillin during the first 5-7 days, followed by PPI together
with clarithromycin and metronidazole during the last 5-7
days), various studies and meta-analyses have shown that
it is not superior to 14-day triple therapy.”’"’4 Meanwhile,

concomitant therapy is significantly superior to sequential
therapy when both are prescribed for a similar duration.>
Furthermore, suboptimal results have been published with
sequential therapy in our setting.®>7>7¢ Therefore, the use
of sequential therapy is currently discouraged.

In summary, as a first-line treatment for H. pylori infec-
tion in Spain, a concomitant a non-bismuth quadruple
regimen is recommended as one of the options. The dura-
tion and dose of its components (i.e., PPI, clarithromycin,
amoxicillin, and metronidazole) are summarised in Table 2.
For more details about the duration of concomitant therapy,
see recommendation 3.

Quadruple therapy with bismuth (PPI, bismuth,
tetracycline and metronidazole)

Quadruple therapy with bismuth (PPIl, bismuth, tetracy-
cline and metronidazole) represents a valid alternative to
non-bismuth quadruple therapy, since it consists of drugs,
such as bismuth and tetracycline, against which H. pylori
is never or only exceptionally resistant.”” Meanwhile, resis-
tance to metronidazole can be partially compensated by
prolonged use of this antibiotic, at short intervals and with
high doses.”’

Three meta-analyses carried out in the last decade have
coincided in emphasising that quadruple therapy with bis-
muth (mean efficacy: 81%, 78%, 77%) does not offer any
advantage over triple therapy.’”?-%° However, quadruple ther-
apy with bismuth was prescribed for only 7 days in the
studies on which these meta-analyses are based, and these
were also published a decade or more ago, when clar-
ithromycin resistance rates (which reduce the efficacy of
triple therapy) were considerably lower. In fact, a multicen-
tre clinical trial, carried out between 2013 and 2016, in a
geographic area with high resistance to clarithromycin, con-
cluded that quadruple therapy with bismuth administered
for 10 days was superior to the classic 14-day triple therapy
(efficacy of 90% vs. 84%).%!

The experience in Spain and in other countries with con-
ventional bismuth quadruple therapy has been limited by the
lack of availability of tetracycline hydrochloride, and by the
fact that doxycycline (which is marketed here) is associated
with worse results.?” The recent marketing of Pylera® (a cap-
sule containing bismuth, tetracycline and metronidazole),
has once again permitted the prescription of this therapeutic
combination. A European multicentre trial initially demon-
strated good results with Pylera® administered for 10 days,
reaching an efficacy by ITT analysis (based on the result
of a breath test) of 90%, significantly higher than that of
triple therapy.?® Subsequently, numerous studies have been
published, which have been summarised in a recent meta-
analysis, showing that treatment with first-line Pylera® (21
studies included) achieved an eradication efficacy (by ITT)
of 90%.%* These results were obtained regardless of the type
and dose of PPI, and even in patients infected with strains
of H. pylori resistant to clarithromycin or metronidazole.®
In fact, the high efficacy of this first-line treatment regimen
(close to or greater than 90%) has been demonstrated in two
recent studies carried out in China and Thailand,®8 coun-
tries with a very high rate of resistance to clarithromycin
(approximately 50%). The tolerance of this treatment is

397



J.P. Gisbert, J. Alcedo, J. Amador et al.

Table 3 Studies evaluating the efficacy of first-line concomitant non-bismuth quadruple therapy in Spain.

Author and year of publication No. of patients Duration (days) PPI type and dose Eradication
Molina-Infante®, 2012 209 10 PPI standard dose/12 h 86%
Molina-Infante®', 2013 170 14 Omeprazole 40 mg/12 h 92%
McNicholl®?, 2014 168 10 Omeprazole 20 mg/12 h 87%
Molina-Infante®, 2015 375 14 Esomeprazole 40 mg/12 h 90%
Cuadrado-Lavin®°, 2015 120 10 Omeprazole 20 mg/12 h 90%
McNicholl®*, 2015 630 14 Esomeprazole 40 mg/12 h 91%
Cosme®, 2016 118 10 Omeprazole 20 mg/12 h 87%
Campillo®?, 2016 371 10 PPI various doses/12 h 86%
Campillo?, 2016 108 10 Esomeprazole 40 mg/12 h 91%
Campillo®3, 2016 298 10 PPI various doses/12 h 85%
McNicholl®®, 2018 70 10 PPI standard dose/12 h 96%
Olmedo®’, 2020 112 14 Omeprazole 20 mg/12 h 89%

“‘Intention-to-treat’’ eradication rates.
PPI: proton pump inhibitor.

acceptable, although the incidence of adverse effects is rel-
atively high (as is the case with all eradication therapies®’).
Most are mild, and only exceptionally do they oblige the
suspension of treatment. 38488

The results obtained with Pylera® in various studies car-
ried out in Spain are summarised in Table 4, showing a
mean efficacy of approximately 90 %.%°-°4 The Hp-EuReg data
have confirmed these excellent results, both in Europe in
general® and in Spain in particular®® (currently with more
than 2500 patients treated with Pylera®), obtaining eradica-
tion rates above 90%. A very recent update of this registry,
including in this case more than 5000 patients, has once
again confirmed these findings (94% eradication by ITT, as
first-line treatment).®®

Finally, a very recent meta-analysis has summarised the
clinical trials that compared bismuth versus concomitant
quadruple therapy as first-line therapy (10 studies, although
not all used the standard guidelines of these regimens) and
has shown similar efficacy and safety with both therapies.*
In particular, a Spanish prospective (although not ran-
domised) study compared these two regimens (Pylera® for
10 days versus concomitant for 14 days) and has shown
similar eradication rates (94% and 98%, respectively), with
similar tolerance.’” Another more recent Spanish study, also
prospective (although not randomised), has again confirmed
that both therapies (Pylera® and concomitant) are equiva-
lent (eradication rates of 88% and 86%, respectively).**

A variant of quadruple therapy with bismuth consists of
adding this drug to the classic triple therapy (that is, the
combination of a PPI, clarithromycin, amoxicillin and bis-
muth), with which good results have been obtained in some
studies.?> However, experience with this treatment in our
setting is very limited (just one study has been published in
Spain®”) and the results in other countries have not always
been very encouraging.”

In summary, quadruple therapy with bismuth (PPI, bis-
muth, tetracycline and metronidazole), and in particular
using the Pylera® formulation, can now be considered a valid
first-line alternative, together with concomitant therapy.
The duration and dose of its components are summarised in
Table 2. For more details about the duration of treatment,
see recommendation 4.

Recommendation 3. It is recommended that the dura-
tion of concomitant non-bismuth quadruple therapy (PPI,
clarithromycin, amoxicillin and metronidazole) be 14 days.

100% agreement; votes: totally agree (100%). GR: strong.
QE: moderate.

Concomitant non-bismuth quadruple therapy, developed
in the late 1990s, was initially designed to reduce the
duration of eradication therapy.>® In fact, initial studies in
Germany and Japan suggested that a duration of 3-5 days
could be sufficient to achieve acceptable cure rates.’®%
However, more recently, several clinical trials that com-
pared this therapy with different durations have shown
higher cure rates with longer treatments: 3 days (81%) vs. 5
days (89%)'%°; 5 days (87%) vs. 7 days (90%)'°"; 5 days (89%)
vs. 10 days (96%)'%%; 5 days (78%) vs. 14 days (86%)'%*; 10
days (80%) vs. 14 days (96%).'% In a recent non-randomised
Spanish study, a 14-day concomitant therapy (together with
a high PPl dose) was superior to a 10-day treatment (with
a standard PPl dose; 87% vs. 91%, p < 0.01).% Similarly,
the first meta-analysis published on this therapy showed
that the efficacy of concomitant therapy was dependent on
its duration.*? In the Hp-EuReg, concomitant therapy was
administered to 4164 patients, confirming a higher eradica-
tion rate with the 14-day versus 10-day regimens (92% vs.
88%).® Finally, this same trend can be observed in the col-
lective Spanish experience obtained in recent years, where
14-day treatments are the only ones that have consistently
reached (or even exceeded) the 90% efficacy threshold
(Table 3).

In summary, it is currently recommended that the dura-
tion of concomitant quadruple therapy be 14 days.

Recommendation 4. It is recommended that the duration
of quadruple therapy with bismuth (PPI, bismuth, tetracy-
cline and metronidazole) be at least 10 days.

100% agreement; votes: totally agree (100%). GR: strong.
QE: moderate.

It has been suggested that 10-day quadruple therapy with
bismuth would be highly effective against strains sensitive to
metronidazole, but it is possible that a 14-day is more effec-
tive than a 10-day therapy against microorganisms resistant
to this antibiotic.®> However, various studies have suggested
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Table 4 Studies evaluating the efficacy of first-line therapy with Pylera® in Spain.

Author and year of publication No. of patients Duration (days) PPI type and dose Eradication

Gomez Rodriguez®?, 2017 41 10 Omeprazole 20 or 98%
40 mg/12 h

Agudo-Fernandez®®, 2018 107 10 PPI/12 h 78%

Pérez-Arellano®',*, 2018 100 10 Omeprazole 91%
40 mg/12 h

Macias-Garcia®?, 2019 54 10 Omeprazole 94%
20 mg/12 h

Castro-Fernandez®?, 2019 200 10 Omeprazole 20 or 91%
40 mg or
esomeprazole
40 mg/12 h

Alcedo®, 2020 212 10 Omeprazole 88%
20 mg/12 h

“‘Intention-to-treat’’ eradication rates.
PPI: proton pump inhibitor.
" Probiotics combined with treatment.

that a duration of 10 days might be sufficient, as reviewed
below.

In a meta-analysis published in 2004 on different eradica-
tion therapies, it was observed that the efficacy of bismuth
quadruple therapy administered for 1-3, 4, and 7 days was
lower than with a duration of 10-14 days.'® Likewise, it
was found that a duration equal to or greater than 10 days
achieved cure rates higher than 85%, even in regions with a
high prevalence of resistance to metronidazole.'” To date,
there is only one study (including 417 patients) that directly
compares 10-day and 14-day quadruple therapy with bis-
muth, and found no differences between the two regimens
(92% vs. 93%).1¢

Meanwhile, in recent years excellent results have been
obtained with bismuth quadruple therapy being presented
in a single capsule (Pylera®), which is sold in packs/bottles
that imply its prescription for 10 days. Thus, a recent
meta-analysis, that included 30 studies and more than
6000 patients treated with Pylera® for 10 days, confirmed
an efficacy (by ITT) of 90% as first-line treatment.®* In
eight studies, the proportion of patients with resistance
to clarithromycin or metronidazole was estimated, and
Pylera® was highly effective despite the presence of such
resistance.®

Finally, the Hp-EuReg has recently analysed the effec-
tiveness of Pylera® (10 days) in clinical practice in various
European countries (mainly Spain, Italy and Portugal), where
2100 patients were evaluated.® Its efficacy (by ITT) was
95% as first-line, 89% as second-line, and 92% as third- to
sixth-line rescue treatment.® Although a culture was per-
formed only to evaluate antibiotic resistance in 48 cases,
Pylera® was also effective (>90%) in those patients with H.
pylori strains resistant to clarithromycin or metronidazole,
or to both.8 A very recent update of this European registry
included more than 5000 patients treated with this 10-day
bismuth quadruple therapy in a single capsule and confirmed
the excellent eradication rates (by ITT): 94% as first-line
treatment, 90% as second-line, and 86% in subsequent treat-
ment lines.*

Unfortunately, there are no studies that directly compare
the traditional bismuth quadruple therapy (with its com-
ponents administered separately) and Pylera® (in a single
capsule), nor between different durations (10 vs. 14 days)
of the latter presentation. Therefore, comparative studies
evaluating the efficacy, safety and cost of different regi-
mens are necessary to clarify the ideal duration of bismuth
quadruple therapy, especially depending on the pattern of
resistance to metronidazole. In the meantime, it seems pru-
dent to recommend that the duration of this treatment be
at least 10 days.

Recommendation 5. In patients allergic to penicillin, a
quadruple regimen with bismuth (PPI, bismuth, tetracycline
and metronidazole) is recommended as first-line treatment.

100% agreement; votes: totally agree (100%). GR: strong.
QE: moderate.

Amoxicillin is one of the most effective antimicrobial
agents against H. pylori and therefore many of the eradica-
tion therapies include this antibiotic. Until now, experience
with eradication therapy in patients allergic to penicillin
has been limited, although in clinical practice this circum-
stance is relatively common. However, it must be taken into
account that only a minority of patients who report a (theo-
retical) history of allergy to penicillin actually have evidence
of immune-mediated hypersensitivity, and for this reason
reliable confirmation of this is essential.'?’

In patients with allergy to beta-lactams, triple therapy
with PPI, clarithromycin and metronidazole has tradition-
ally been recommended.?’ In a meta-analysis conducted
more than 20 years ago, treatment with PPI, clarithromycin
and nitroimidazole was considered relatively effective, with
mean eradication rates above 80%.'°® However, in a prospec-
tive Spanish study, this regimen was administered for 7 days
to 12 patients allergic to penicillin and an eradication rate
(by ITT) of only 58% was obtained.'® In another subsequent
Spanish study, in this case a multicentre study, eradication
figures as low as 55% were achieved when using this same
treatment in 50 patients."'® The disappointing cure rates
(<60%) in these Spanish studies'®® "% could be due, at least
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in part, to the recent increase in resistance rates to both
clarithromycin and metronidazole.?%*>""!

A few years ago, two groups of researchers evaluated the
efficacy of a regimen with PPI, tetracycline and metronida-
zole for 10 days in 5 and 17 patients, with penicillin allergy,
obtaining eradication rates (by ITT) of 80-85%."'%""3 These
encouraging results suggested that this triple combination
(or better yet, with the addition of bismuth, which would
result in a quadruple regimen) could be a better alternative
for first-line treatment in the presence of penicillin allergy
(mainly in areas with high resistance to metronidazole or
clarithromycin). This would probably be the case because
the negative effect of resistance to metronidazole is over-
come by the co-administration of bismuth''* and because
the efficacy of this regimen is not influenced by resistance
to clarithromycin.®

In this regard, the results of a prospective Spanish mul-
ticentre study have recently been updated, in which 267
patients allergic to penicillin were administered a first-line
treatment of PPI, clarithromycin and metronidazole for 7
days or of PPI, bismuth, tetracycline and metronidazole for
10 days. " The eradication rate (by ITT) with the triple ther-
apy was only 57%, being clearly higher with the quadruple
regimen (74%). Adherence to treatment was 94% and 98%,
respectively. Adverse effects (all mild) were reported in
14% of patients with both regimens. It was therefore con-
cluded that, despite the fact that in areas of low resistance
to clarithromycin, perhaps a triple combination with PPI,
clarithromycin and metronidazole could be prescribed in
patients allergic to penicillin, quadruple therapy with bis-
muth should be preferred in areas, such as Spain, with high
resistance to clarithromycin.

Along the same lines, the results have recently been pub-
lished of a Hp-EuReg study specifically aimed at analysing
the experience of patients (more than 1000) allergic to
penicillin.'® In first-line treatment, the effectiveness of the
combination of a PPI, clarithromycin and metronidazole was
only 69%, while the bismuth quadruple therapy (either in
its traditional format or with the single Pylera® capsule)
reached 91%.

Finally, Liang et al. randomised 109 penicillin-allergic
patients to receive a classic bismuth quadruple therapy
(PPI, bismuth, tetracycline and metronidazole) or a modi-
fied bismuth quadruple regimen (PPI, bismuth, tetracycline
and furazolidone).""” Eradication rates (by ITT) were 88%
and 92%, respectively, supporting the effectiveness of
bismuth-containing quadruple regimens in penicillin-allergic
patients.

In summary, in patients allergic to penicillin, it is rec-
ommended, in our setting, to use a quadruple regimen with
bismuth (PPI, bismuth, tetracycline and metronidazole) as
the first line of treatment.

Recommendation 6. It is not recommended to combine
probiotics with eradication therapy.

100% agreement; votes: totally agree (100%). GR: strong.
QE: low.

Probiotics are live microorganisms that, administered in
adequate amounts, can confer beneficial health effects.
Although there is some evidence in favour of the clinical
usefulness of certain probiotics, the latest Clinical Practice
Guide from the American Gastroenterological Association
only recommends their use in the prevention of diarrhoea

due to Clostridioides difficile and necrotising enterocoli-
tis in preterm newborns."'® However, the heterogeneity in
the methodology of the studies and the variability of the
strains involved, probably grouped inadequately in many
cases, could explain, at least in part, the inconsistent
results obtained. The most commonly used microorganisms
in probiotic formulations in clinical practice are Lactobacil-
lus spp., Bifidobacterium and Saccharomyces, as well as
Bacillus, Streptococcus and Escherichia coli. The poten-
tial beneficial effects include regulation of the intestinal
microbiota, stimulation of the immune system response and
inhibitory activity against H. pylori demonstrated in vitro
and in vivo.""’

Regarding eradication therapy against H. pylori, there
is considerable scientific evidence, summarised in multiple
meta-analyses, on the use of multiple probiotic formula-
tions, which globally point to a reduction in adverse effects
and, to a lesser extent, a possible improvement in eradica-
tion rates with eradication therapies.'?°-'3” However, various
negative results have been published with the use of pro-
biotics in combination with, primarily, triple therapy.'38-142
It is likely that these discordant results are related to
the use of different strains and combinations of these, as
well as different concentrations, doses and durations of
treatment.’'#'** On the other hand, the vast majority of
published studies on probiotics have evaluated their impact
on the classic triple therapy, a relatively well tolerated
treatment, with insufficient efficacy and which is no longer
recommended as a first-line treatment in our setting.? In
this context, a recent meta-analysis including 33 clinical
trials and 4459 patients showed that the therapeutic ben-
efit obtained with probiotics was greater the less effective
the eradication therapy.'”® In fact, probiotic supplemen-
tation did not provide any therapeutic benefit whe