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BACKGROUND AND AIMS: Helicobacter pylori eradication
rates have declined as antibiotic resistance rates have
increased. In addition, adherence to treatment guidelines is
suboptimal. It is therefore important that contemporary, real-
world evidence of diagnostic and treatment patterns is
explored and compared with evidence-based guidelines. The
Study of Acid-Related Disorders investigated unmet needs
among patients with H pylori infection and past or current
dyspepsia. METHODS: Gastroenterologists (GIs) and family
physicians (FPs) or general practitioners (GPs) treating pa-
tients with H pylori infection and past or current dyspepsia
completed a physician survey and invited patients to complete
a patient survey; data were also extracted from the medical
records of enrolled patients. RESULTS: Two hundred fifty-one
physicians and 77 patients were enrolled. A total of 19.5% of
patients were diagnosed by serology, whereas the urea breath
test was used by 6.5% of GIs and 50.0% of FPs or GPs. A total of
68.6% of GIs and 79.8% of FPs or GPs selected clarithromycin,
amoxicillin, and proton pump inhibitor triple therapy as their
ideal first-line treatment. Physicians reported that 52.9% of
patients experienced dyspepsia daily. A total of 46.8% of pa-
tients believed that complete resolution of dyspepsia would
indicate effective treatment. As their treatment goal, 69.3% of
physicians selected improvement in overall symptoms, whereas
92.2% of patients specified improvement in dyspepsia. Only
28.7% of physicians were satisfied with current treatment
options. A total of 59.7% of patients took all of their prescribed
medicine(s). A total of 59.7% of patients would prefer to take
fewer pills; 45.5% would prefer convenience packs. CONCLU-
SION: This study reveals a lack of adherence to current H pylori
guidelines for diagnosis, testing, and treatment. New treatment
options that are more efficacious and simpler for patients to
adhere to are needed.
Copyright © 2022 The Authors. Published by Elsevier Inc. on behalf of the
AGA Institute. This is an open access article under the CC BY-NC-ND
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Background
Helicobacter pylori is a microaerophilic gram-negative

bacterium, with infection spread among humans through
person-to-person contact.1,2 A 2017 systematic review and
meta-analysis estimated that over half the world’s popula-
tion (4.4 billion individuals) is H pylori–seropositive, with
notable differences in prevalence as per race, geographical
location, and socioeconomic status.3 Although most in-
dividuals with H pylori infection are asymptomatic,4 infec-
tion may lead to peptic ulcer disease, gastric
adenocarcinoma, or gastric mucosa-associated lymphoid
tissue lymphoma.5,6 Some individuals with H pylori infection
develop dyspeptic symptoms in the absence of peptic ul-
ceration.7 However, eradication of H pylori infection often
does not lead to resolution of dyspepsia.8,9

The 2017 American College of Gastroenterology (ACG)
guideline recommends that all patients who test positive for
H pylori infection should be offered eradication treatment.
The guideline recommends that triple therapy, comprising a
proton pump inhibitor (PPI) and 2 antibiotics (typically,
clarithromycin with either amoxicillin or metronida-
zole),10,11 should only be used for patients with no prior
macrolide exposure and who come from regions where local
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resistance to clarithromycin is known to be <15%.11

Otherwise, it recommends 14-day bismuth quadruple ther-
apy (PPI, bismuth, metronidazole, and tetracycline) as first-
line treatment.11–13

The ACG guideline also recommends tests of active
infection for diagnosis of H pylori infection. These may be
noninvasive (eg, urea breath test [UBT] and fecal antigen
test) or invasive (biopsy urease testing, histology, and bac-
terial culture). Confirmation of eradication with a noninva-
sive test of active infection is advised after treatment in all
patients10 as the presence or absence of symptoms does not
correlate with H pylori status after treatment.8,9 However,
serological testing is not recommended for either diag-
nosing active infection or confirming eradication in either
the ACG guideline or the Houston Consensus Conference on
testing for H pylori infection in the United States.10,14

Despite different treatment options, H pylori eradication
rates with currently used first-line treatments (especially
those including metronidazole, clarithromycin, or levo-
floxacin) have declined15,16 as antibiotic resistance rates
have increased.17 Factors contributing to failure of eradi-
cation and/or development of resistance include lack of
adherence to treatment regimens,18 use of known inferior
regimens to treat H pylori,18,19 and uncontrolled use of
common antibiotics in the general population.18,19 There-
fore, clinicians should review prior antibiotic exposure
when selecting a treatment regimen.7,10

Previous studies have shown that adherence to H pylori
treatment guidelines is suboptimal among both gastroen-
terologists (GIs) and primary care practitioners.20–22 As per
a 2017 survey, only 84% of GIs offered treatment to ‘every
patient’ with a positive H pylori test, and only 38% asked
about prior antibiotics before prescribing treatment for H
pylori infection.21 In another study, 50% of US primary care
physicians used a suboptimal test to diagnose H pylori
infection, and only 54% used a ‘test and treat’ process for
the management of dyspepsia.22

Despite increasing attention paid to the importance of H
pylori resistance, little is currently known about clinical prac-
tice patterns in North America.15 It is therefore important
that real-world evidence is explored to evaluate testing for
initial diagnosis and for documentation of eradication as well
as treatment patterns and adherence to treatment guidelines
in contemporary practice. Thus, we designed the Study of
Acid-Related Disorders to investigate unmet needs among
patients with H pylori infection and past or current dyspepsia
in terms of initial diagnosis and evaluation, treatment patterns,
symptom burden, treatment satisfaction, and adherence.

Methods
Study Design

A geographically representative sample of physicians
currently treating patients with H pylori infection and past or
current dyspepsia was recruited from community practices
throughout the United States using internet panels and targeted
custom enrollment.
Eligible physicians were asked to complete a survey of their
demographic characteristics and their consulting population.
Enrolled physicians then invited 1 to 4 of their patients with H
pylori infection and past or current dyspepsia to complete a
patient survey. Finally, prespecified medical information was
extracted from the medical records of patients who completed
the survey via an electronic case report form (eCRF). Thus,
patient survey and medical chart data were matched for all
patients.

Survey Populations
GIs and family physicians (FPs) or general practitioners

(GPs) who qualified for the study had 4–40 years’ experience in
clinical practice in the United States. They were eligible if they
were responsible for the management of at least 10 (GIs) or 5
(FPs or GPs) patients per month with previously diagnosed H
pylori infection and past or current dyspepsia. Physicians were
ineligible if they estimated that more than 40% of their patients
were currently included in clinical trials.

Patients were eligible if they were between 18 and 75 years
old at the time of informed consent, could read and understand
English, had a confirmed diagnosis of H pylori infection (In-
ternational Classification of Disease 10 code of B96.81; H pylori
as the cause of diseases classified elsewhere) and a past or
present diagnosis of dyspepsia (pain or discomfort centered in
the upper abdomen lasting at least 2 weeks), and had been
treated (within the past 3 months or currently) with a PPI-
antibiotic combination for H pylori infection. We excluded pa-
tients diagnosed with an untreated psychiatric disorder or
memory problems.

Data Collection
Data were derived from 3 distinct components: (1) physi-

cian survey, (2) patient survey, and (3) eCRF data. The physi-
cian and patient surveys were completed online, and both took
approximately 30 minutes. Data capture from medical charts
via the eCRF took around 15 minutes. Physicians and patients
were remunerated for their time in participating in the study.

The physician survey (Supplementary Information 1)
covered the physician’s demographic characteristics, consulting
population, prescribing habits, treatment satisfaction, and
perception of patient adherence. Responses were rated on a
scale from 1 (strongly disagree) to 7 (strongly agree); “agree-
ment” was indicated by scoring 6 or 7 on the 7-point scale. The
patient survey (Supplementary Information 2) covered de-
mographics, treatment adherence, symptom burden, treatment
patterns, and treatment satisfaction. Responses were rated on a
scale from 1 (not at all) to 7 (extremely); “agreement” was
indicated by scoring 6 or 7 on the 7-point scale. The eCRF
captured information relating to patient demographics, clinical
characteristics, patient management, testing, treatment, and
any hospitalizations and procedures.

Prespecified and exacting quality control measures were
followed at all stages throughout the data collection process to
maximize data quality.

Statistical Analysis
Categorical variables are presented as frequency and per-

centage distributions; ordinal variables are reported as
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frequencies and percentages, as appropriate; continuous vari-
ables (age, time since diagnosis, and questions with numeric
rating scale responses) are presented as mean and standard
deviation (SD).

There was no imputation of missing data or aggregation
across questions.

Ethical Considerations
All data collected were deidentified and aggregated as per

relevant ethical guidelines and laws, including the European
Pharmaceutical Market Research Association23 and Health In-
surance Portability and Accountability Act of 1996.24 The study
protocol was approved by the Western Institutional Review
Board (Puyallup, Washington, US).
Results
Study Population

In total, 251 physicians (102 GIs and 149 FPs or GPs)
completed the survey. Nineteen GIs and 28 FPs or GPs
completed a patient eCRF (47 physicians provided eCRF
data). GIs saw 24.6% of patients in the hospital and 73.4%
in an office setting, compared with 6.3% and 91.7%,
respectively, for FPs or GPs. GIs and FPs or GPs had seen a
mean of 39.8 and 30.1 patients with H pylori infection,
respectively, in the preceding month.

We included data from 77 patients, 31 from GIs and 46
from FPs or GPs. Overall, 34% of patients were male (29%
of GIs and 37% of FPs or GPs). The mean (SD) age of patients
at the time of the survey and at time of H pylori diagnosis
was 45.7 (15.5) and 43.8 (15.3) years, respectively.
The mean (SD) time since diagnosis was 1.7 (2.8) years.
Table 1. Physician Attitudes to Treatment Goals

Statement Ove

Increased eradication rates are the most important need in
Helicobacter pylori management

High eradication rates with fewer pills per day are important
to me

Increasing eradication rates would result in reducing the risk
of gastric cancer

Many Helicobacter pylori patients are undiagnosed

Finding a product that is effective in patients with resistance
to standard treatments is important to me

I desire a more effective treatment option to limit overuse of
antibiotics

Decreasing eradication rates concerns me

Antibiotic resistance limits treatment options

Base: Physicians (251).
aAgreement indicated by scoring 6 or 7 on a 7-point scale wh
Source: Physician Survey: DQ2a. Please rate your agreement
with past/present dyspepsia.
Evaluation and Diagnosis
From the physician survey, 67.6% of GIs and 60.4% of

FPs or GPs agreed that many individuals with H pylori
infection are currently undiagnosed (Table 1). A summary of
tests undergone by patients at diagnosis as per eCRF data is
provided in Figure 1. Fifteen patients (19.5%) were diag-
nosed by serology, all of whom were diagnosed by FPs or
GPs (32.6% of FP or GP patients). The UBT was used by only
6.5% of GIs and 50.0% of FPs or GPs.

From the patient survey, 41.6% of patients considered
that their family members should be tested for H pylori
infection (Table 2).

Treatment Patterns
In total, 65.7% of physicians noted that increased

eradication rates are the most important need in H pylori
management (72.5% GIs and 61.1% FPs or GPs). Physicians
estimated that 29.0% of patients would fail first-line treat-
ment (GIs: 29.9%; FPs or GPs: 28.4%), whereas eCRF data
revealed that 27.3% of patients had received 2 courses of
treatment for H pylori infection, and 9.1% had received 3
courses.

Therapies that typically used first- or second-line treat-
ment for patients newly diagnosed with H pylori infection
are summarized in Figure 2A and B. Overall, 68.6% of GIs
and 79.8% of FPs or GPs selected clarithromycin, amoxi-
cillin, and PPI triple therapy as their ideal first-line treat-
ment. Clarithromycin-based regimens also comprised 50%
of those selected for second-line treatment.

Preferred second-line treatment as per main first-line
preferences is summarized in Figures 2C and D. Twenty-
four percent of physicians would repeat clarithromycin
Agreementa

rall (n ¼ 251)
Gastroenterologist

(n ¼ 102) FP/GP (n ¼ 149)

65.7% 72.5% 61.1%

65.7% 66.7% 65.1%

65.3% 62.7% 67.1%

63.3% 67.6% 60.4%

62.2% 65.7% 59.7%

61.0% 61.8% 60.4%

58.2% 63.7% 54.4%

51.0% 59.8% 45.0%

ere 1 is strongly disagree and 7 is strongly agree.
with the following statements regarding Helicobacter pylori
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Figure 1. Tests undergone among patients diagnosed by gastroenterologists and family or general physicians.
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triple therapy after PrevPac, whereas 43% would follow
nonbranded clarithromycin triple therapy with another
clarithromycin-based therapy (31% clarithromycin, metro-
nidazole, and any PPI and 12% PrevPac).

Reasons given by physicians for their preferred first-line
therapies are summarized in Figure 3A. Among physicians
who selected PrevPac (clarithromycin, amoxicillin, and lan-
soprazole) or clarithromycin/amoxicillin/any PPI as their
first-line preference, familiarity was their primary reason
(52.7% for PrevPac; 62% for clarithromycin, amoxicillin,
and any PPI).
Table 2. Patient Attitudes to Treatment Goals

Statement Agreementa

I desire a product that completely cures my
Helicobacter pylori with 1 course

80.5%

I understand what “antibiotic resistance”
means

58.4%

I understand how antibiotic resistance impacts
treatments

57.1%

I would prefer to limit antibiotic use 50.6%

I understand the implications of Helicobacter
pylori on my long-term health

44.2%

I think that my family should be tested for
Helicobacter pylori

41.6%

I am concerned other people may have
Helicobacter pylori and do not know it

39.0%

I am aware of the issue of “increased
eradication rates”

32.5%

H pylori Patient Survey: C9.
Base: All patients (77).
aAgreement indicated by scoring 6 or 7 on a 7-point scale
where 1 is completely disagree and 7 is completely agree.
Symptom Burden
Despite prescribing eradication treatment for H pylori

infection, physicians reported that 52.9% of patients
continued to experience dyspepsia daily. Both patients and
physicians rated dyspepsia among the most bothersome
symptoms (Figure 3B). Severity of dyspepsia as recorded in
the eCRF was moderate or severe in 23.4% of patients at the
time of the survey and in 96.1% of patients at initiation of
current treatment.
Treatment Goals and Satisfaction
The most important treatment goals recorded by phy-

sicians and patients are summarized in Figure 3C and D,
respectively. Symptomatic improvement of dyspepsia was
the most important treatment goal for both groups (69.3%
of physicians; 62.7% GIs and 73.8% FPs, or GPs). Among
patients, 92.2% specified improvement in dyspepsia as their
treatment goal. The second most important treatment goal
among patients was reducing risk of stomach cancer
(83.1%). However, physicians did not consider gastric can-
cer reduction (41.2% GIs and 26.8% FPs or GPs) to be a top
treatment priority.

Only 53.0% of physicians (43.1% GIs and 59.7% FPs or
GPs) believed that treatment goals were achievable with
current treatments, and 63.7% (62.7% GIs and 64.4% FPs
or GPs) reported a need for effective, dual therapy. Only
28.7% physicians were satisfied with current treatment
options.

Sixty-one percent of physicians desired a more effective
treatment option to limit overuse of antibiotics (Table 3).
Patients were also concerned about antibiotic overuse,
with 50.6% preferring to limit antibiotic use (Table 2).
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Only 36.7% of physicians believed that their patients un-
derstood the link between H pylori and gastric cancer
(Table 3).

Overall, 46.8% of patients considered that complete
cessation of dyspepsia would demonstrate effectiveness of
current or recent treatment, whereas 39.0% believed that
treatment effectiveness would be demonstrated by reduced
dyspepsia severity. A substantial majority of patients
(80.5%) desired a product that would reliably cure H. pylori
infection in one course, but only 51.9% believed that their
current treatment was actually a cure for infection.

Adherence
Only 59.7% of patients reported that they took all pre-

scribed medication. Of the 40.3% of patients who were not
fully adherent, 90.3% forgot to take their medication at least
some of the time, 74.2% failed to complete a course of
therapy, 48.5% often missed a dose at least some of the time
because they did not understand the instructions correctly,
whereas 25.9% decreased dosing and 25.8% increased
dosing independently at least 50% of the time.

The patient survey also showed that patients desired
simpler treatment regimens. For example, 59.7% would
prefer to consume fewer pills daily, and 45.5% indicated
that packaging that grouped medicines by dose and time
would help them remember to take the medicines correctly.

Physician-stated reasons for patients altering their
treatment frequency are summarized in Figure 3E. The most
common reasons were that the treatment was burdensome
and that side effects were not tolerable (reported by 48.6%
of physicians in both cases). In total, 67.3% of physicians
believed that adherence was multifaceted (61.8% GIs and
71.1% FPs or GPs) (Table 3). Furthermore, 57.8% of phy-
sicians felt that simpler treatment regimens would lead to
higher eradication rates, whereas 66.1% believed that con-
venience packs would make daily dosing easier to
remember and would be helpful.
Discussion
A number of measures have been recommended to

improve the management of H pylori infection, including
appropriate diagnosis and testing through greater adher-
ence to current guidelines, pretreatment testing for anti-
biotic resistance by traditional or molecular methods
(currently not easily available throughout much of the
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United States), avoidance of known inferior regimens, re-
view of a patient’s antibiotic history, and addressing
adherence challenges.10,15,16 Current recommendations for
first-line treatment of H pylori infection in the United States
include clarithromycin-based triple therapy (with the limi-
tations outlined previously) and bismuth quadruple ther-
apy.10 However, among patients with dyspepsia, eradication
of H pylori infection often does not lead to symptom
resolution.8,9,25–27

To improve patient outcomes after treatment of H pylori
infection, it is important to have a clear and detailed un-
derstanding of current real-world practices, from the per-
spectives of patients and physicians. This study provides
deep insights into current practices regarding initial evalu-
ation of H pylori infection as well as symptom burden and
treatment patterns, satisfaction, goals, and adherence.

One important finding from this study is that noninva-
sive testing for active H pylori infection is still not consis-
tently used in practice, despite widespread availability. For
example, one-third of patients were inappropriately tested
by FPs or GPs with serology, although—encouragingly—the
use of the UBT by this group was greater than previously
estimated.28 Although the UBT was used by only 7% of GIs,
this presumably reflects their more frequent use of endos-
copy to diagnose H pylori infection. The ongoing use of
serology for diagnosis indicates that some recommenda-
tions from the 2017 ACG guideline10 and Houston
Consensus14 are not being followed in real-world clinical
practice. Interestingly, 68% of GIs and 60% of FPs or GPs
agreed that many individuals with H pylori infection
remained undiagnosed. Encouraging greater compliance
with current guidelines may help to improve patient
outcomes.

Eradication rates may be falling because of antibiotic
resistance, nonadherence, host genetics, other host factors,
and H pylori strain diversity.16,29,30

Suboptimal rates of H pylori eradication are also re-
flected in the present study. In total, 58% of physicians were
concerned that eradication rates are declining, leading to
poorer treatment outcomes. Despite this, use of triple regi-
mens that include a PPI and clarithromycin is still common
practice.

Nineteen percent of GIs and 32% of FPs or GPs selected
clarithromycin-based triple therapy (branded or nonbranded)
as their ideal first-line treatment. Furthermore—and con-
cerningly—many physicians stated that they would select a
clarithromycin-based regimen for second-line treatment
after failure of clarithromycin triple therapy first-line
treatment. Specifically, 24% would repeat clarithromycin
triple therapy for patients already treated with clari-
thromycin, whereas 43% would follow clarithromycin tri-
ple therapy with another clarithromycin-based option.
Despite their apparent confidence in their treatment
choices, physicians estimated that 29% of patients would
fail first-line treatment. This is reflected in eCRF data,
indicating that 27% of patients had received 2 courses of
treatment for H pylori infection and that 9% had received 3
courses.
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Figure 3. Continued.
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Although both physicians and patients cited symp-
tomatic improvement of dyspepsia as their most important
treatment goal, many patients continued to experience
dyspepsia after treatment. Indeed, 47% of patients
believed that resolution of dyspepsia, and 39% that
reduced severity of dyspepsia, would indicate effective
treatment. In practice, however, resolution of dyspepsia
through eradication of H pylori infection is not achieved in
many patients,8,9 reinforcing the importance of setting
realistic treatment expectations for patients. This discon-
nect between the treatment goals of patients and physi-
cians and the realistic potential of current treatment
regimens may explain some of the dissatisfaction with
treatment and may explain why only 53% of physicians
believed that treatment goals were achievable with current
treatments. Indeed, poor treatment satisfaction was re-
ported both in the present study (only 28.7% of physicians
were satisfied with current treatment options) and in
previous studies.25,31 Both physicians (61%) and patients
(51%) also indicated they would also like to reduce anti-
biotic use. This confirms the importance of educating pa-
tients that eradication of H pylori does not guarantee
symptom resolution so that realistic treatment goals may
be established.



Table 3. Physician Attitudes to Treatment Satisfaction

Statement

Agreementa

Overall (n ¼ 251)
Gastroenterologist

(n ¼ 102) FP/GP (n ¼ 149)

Full course completion is critical to HP eradication 76.1% 76.5% 75.8%

Completion of the full course of treatment is essential even if
the patient is improving

75.3% 76.5% 74.5%

It is important that the patient follows up as recommended 69.7% 69.6% 69.8%

High pill burden contributes to decreased adherence 68.9% 69.6% 68.5%

A treatment with fewer pills per day would be preferable 68.1% 63.7% 71.1%

Medication adherence is multifaceted 67.3% 61.8% 71.1%

Convenience packs that make daily dosing easier to
remember are helpful

66.1% 64.7% 67.1%

There is a need for an effective dual therapy regimen that can
lead to greater eradication rates

63.7% 62.7% 64.4%

I desire a more effective treatment option to limit overuse of
antibiotics

61.0% 61.8% 60.4%

Simpler treatment regimens can lead to greater eradication
rates

57.8% 57.8% 57.7%

High pill burden is the largest contributor to low adherence 56.2% 54.9% 57.0%

My patients understand the link between HP and gastric
cancer

36.7% 42.2% 32.9%

I am satisfied with the current treatment options for my HP
patients

28.7% 28.4% 28.9%

Base: Physicians (251).
HP, Helicobacter pylori.
aAgreement indicated by scoring 6 or 7 on a 7-point scale where 1 is completely disagree and 7 is completely agree.
Source: Physician Survey: DQ2aii. Please rate your agreement with the following statements regarding Helicobacter pylori
with past/present dyspepsia.
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In general, patients were concerned with the long-term
health complications of H pylori infection and would like
to reduce their risk of gastric cancer. Health care pro-
fessionals, by contrast, did not consider long-term health
concerns as top treatment priorities, perhaps because they
were focusing on the more short-term management of pa-
tients’ dyspeptic symptoms. Most physicians believed that
their patients did not understand the link between H pylori
infection and gastric cancer. Just over half of the patients
(52%) believed their treatment would cure H. pylori infec-
tion, and 81% expressed a desire for a product that would
reliably cure infection in one course.

Finally, and as reported previously,16,32,33 these data
confirm that adherence is a major issue in the treatment of
H pylori infection. Approximately 40% of patients were not
fully adherent, and 49% did not understand dosing in-
structions properly, whereas 49% of physicians indicated
that patients found treatment burdensome, and 34%
believed that patients found regimens difficult to follow.
There was a strong feeling among physicians and patients
that simpler treatment regimens would improve eradication
rates, with 66% of physicians and 46% of patients believing
that convenience packs would be helpful.
Strengths and Limitations
The major strength of this study is that it reflects real-

world clinical practice in the United States. However, a
number of limitations also need to be acknowledged. For
example, the quality of data collected depends to a large
extent on the accurate reporting of information by physi-
cians and patients, whereas reliance on physicians to recruit
patients who have recently consulted may have led to se-
lection bias. In addition, as the study only included patients
with H pylori infection and past or current dyspepsia, pa-
tients who consult less frequently may have been under-
represented in the sample, whereas individuals with
asymptomatic infection would not have been included.

The cross-sectional design means that information
captured from both the physician and patient surveys rep-
resents a single point in time. However, the eCRF captured
historical data relating to patients’ disease history, allowing
an overview of patients’ disease journey over time.

Finally, although physicians were recruited on the basis
of predefined inclusion and exclusion criteria, physician
inclusion was likely to have been influenced by willingness
to take part and the ability to do so. This may have yielded a
nonrepresentative sample of clinicians.
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Conclusions
These results reveal a lack of adherence to current

guidelines for testing and treatment of H pylori infection and
dissatisfaction among health care professionals concerning
current treatment options. The results also reveal that many
patients and physicians have unrealistic expectations
regarding the efficacy of H pylori eradication in eliminating
dyspeptic symptoms. The concern noted in this study
regarding falling eradication rates suggests the need for new
treatment options that are both more efficacious and
simpler for patients to understand and follow.
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