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Abstract

Helicobacter pylori (H pylori) infection is one of the most common chronic bacterial infections worldwide. Interna-
tional guidelines recommend H pylori eradication in several scenarios: patients with peptic ulcer disease, patients who 
have had endoscopic resection of early gastric cancer, and patients with a gastric mucosa-associated lymphoid tissue 
lymphoma (MALToma). There is variability among the guidelines for other conditions. Treatment options for H pylori 
infection include triple, quadruple, and sequential therapy. Ideally, patients in whom previous eradication attempts failed 
and those suspected to have resistant strains should be considered for antimicrobial sensitivity testing, which requires 
culture of gastric mucosal biopsies; such testing, however, has limited availability in the United States. Resistance rates 
vary by location depending on local antibiotic usage rates. As such, the success rates associated with different regimens 
vary throughout the world. Many patients with H pylori infection are asymptomatic, whereas others are diagnosed 
with the infection during evaluation of dyspeptic symptoms or following a diagnosis of peptic ulcer. Symptoms may not 
be an accurate indicator of treatment success. The American College of Gastroenterology (ACG) endorses the carbon 
13-labeled urea breath test (13C-UBT) as the most reliable test to confirm H pylori eradication. This clinical roundtable 
monograph begins with an overview of H pylori infection and then discusses treatment, antibiotic resistance, manage-
ment of patients with antibiotic resistance, and posttreatment testing, with a focus on the ACG guidelines.
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Overview of Helicobacter pylori
William D. Chey, MD 
Professor of Medicine 
Division of Gastroenterology 
Director, GI Physiology Laboratory  
Co-Director, Michigan Bowel Control Program 
University of Michigan Health System 
Ann Arbor, Michigan

Helicobacter pylori (H pylori) is a common chronic 
bacterial infection that may have originated in 
East Africa approximately 58,000 years ago.1 

The bacterium was originally known as Campylobacter 
pyloridis. In 1984, Marshall and Warren identified a clini-
cal association between infection with H pylori and the 
development of chronic type B gastritis and dyspeptic 
symptoms.2 In 1990, investigators identified an associa-
tion between H pylori and peptic ulcer disease by dem-
onstrating that the eradication of H pylori infection cures 
peptic ulcer disease and prevents recurrence.3

Epidemiology

H pylori is a spiral-shaped, gram-negative bacteria that 
infects approximately half of people throughout the 
world’s population.4,5 This infection tends to be more com-
mon in developing countries than in developed countries. 
The prevalence rate of H pylori infection in the United 
States and Canada is approximately 30%, whereas at least 
70% of adults in Asia, Africa, Central America, and South 
America are infected with H pylori.5 The prevalence of 
infection can vary within developed countries according 
to differences in socioeconomic living conditions (Figure 
1); an increased prevalence of H pylori is associated with 
low socioeconomic status.6 

 Most people with H pylori become infected during 
childhood.6 In developed nations, primary acquisition 
occurs in less than 1% of adults each year.4,6 Although 
infection most often occurs in children, seropositivity 
increases with age. The difference in age-related preva-
lence observed in many developed countries, such as the 
United States, has been attributed to a birth cohort effect. 
In developed countries, the current generation of native-
born young people is less likely to become infected than 
previous generations. In the United States and other 
developed countries, one of the most abundant reservoirs 
of H pylori are immigrants from less-developed countries, 
such as those in Eastern Europe, Africa, parts of Latin 
America, and Southeast Asia.

 
Survival and Transmission

H pylori has developed a unique ecologic niche. It can 
survive within the extremely harsh environment of the 
human stomach, which is highly acidic.4 Once ingested, 
the organism’s flagella allows it to be motile and to move 
quickly to the gastric mucus gel overlying the epithelium. 
H pylori bores into the gastric mucus gel and is thereby 
protected from the harsh acidic environment of the gas-
tric lumen.4 Another feature of H pylori is that it has very 
strong urease activity, which allows it to manipulate the 
surrounding microenvironment to increase survival in the 
human stomach.4 This urease activity can be leveraged for 
the purposes of making a diagnosis.

The best documented route of transmission for H 
pylori is fecal-oral, but there are also reports of gastric-oral 
and oral-oral infection.6,7 For example, there are several 
cases of infected infants and children regurgitating gastric 
contents and infecting other infants and children, giving 
credence to the gastric-oral transmission route.7 Evidence 
for oral-oral transmission comes from several studies 
demonstrating that H pylori has been isolated from saliva, 
subgingival biofilm, and dental plaque.7 This route of 
transmission remains controversial and is unlikely to be 
the principle source of H pylori transmission. 	

There are a number of risk factors for H pylori trans-
mission. The risk of contracting H pylori is increased by 
the presence of infected family members, including sib-
lings.8 As was previously mentioned, low socioeconomic 
status is associated with an increased risk for H pylori 
infection.7 Crowded living conditions, poor sanitation, 
and poor hygiene are also risk factors for transmission.7 

Clinical Consequences of Infection

Environmental factors as well as host- and organism-
specific characteristics will determine the natural history 
of the infection and consequent pathologic and clinical 
sequelae. Most people (>70%) who are infected with H 
pylori are asymptomatic and unaware that they have the 
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infection.7 Approximately 20% of infected patients will 
go on to develop any of a number of different diseases. 
The best characterized manifestations of H pylori infection 
are peptic ulcer disease and gastric neoplasms, including 
adenocarcinoma and mucosa-associated lymphoid tissue 
lymphoma (MALToma).9 It is likely that these diseases 
develop as a result of the chronic inflammation that 
occurs from the interaction between the host, virulence 
factors associated with the particular strain of H pylori, 
and environmental factors, such as medications and diet.

Benefits of Treating H pylori Infection

There are consensus/guideline documents on the man-
agement of H pylori infection from several parts of the 
world. The American College of Gastroenterology (ACG) 
published guidelines in 2007.9 An Asia-Pacific Consensus 
document was published in 2009.10 Recommendations 
from the Maastricht/Florence Consensus conference 
were published in 2012.11 All 3 documents make strong, 
unequivocal recommendations for treating H pylori in 
patients with peptic ulcer disease or gastric MALToma, 
and following endoscopic resection of early gastric cancer. 
The ACG guidelines and the Maastricht/Florence docu-
ment endorse the eradication of H pylori in patients with 
uninvestigated dyspepsia when the background prevalence 
of infection exceeds 20%, whereas the Asia-Pacific Con-
sensus does not.9-11 The guidelines also differ in whether 
they recommend eradication of H pylori in patients with 

functional dyspepsia or patients taking nonsteroidal anti-
inflammatory drugs (NSAIDs) or aspirin, and whether they 
recognize a potential association between H pylori infection 
and iron-deficiency anemia, idiopathic thrombocytopenic 
purpura, and B12 deficiency.9-11 Table 1 outlines the recom-
mendations from the ACG, the Asia-Pacific Consensus, 
and the Maastricht/Florence Consensus. 

In the ACG guidelines, H pylori treatment is recom-
mended in patients after endoscopic resection of early 
gastric cancer, with active peptic ulcer disease (gastric 
or duodenal ulcer), a confirmed history of peptic ulcer 
disease that was not previously treated for H pylori, low-
grade gastric MALToma, or uninvestigated dyspepsia 
(if the prevalence of H pylori is >20%).9 These clinical 
conditions have a well-established association with H 
pylori infection. In addition, there are several scenarios 
in which the diagnosis and treatment of H pylori are 
controversial, such as patients with functional dyspepsia, 
gastroesophageal reflux disease (GERD), or unexplained 
iron-deficiency anemia; those using NSAIDs; and those 
at higher risk of gastric cancer.9

Peptic Ulcer Disease 	
In a study of patients admitted to the hospital with upper 
gastrointestinal bleeding across 22 sites in the United 
States, approximately half of those with peptic ulcer 
disease were infected with H pylori (45.3%-49.6%) and 
approximately half were using NSAIDs or aspirin (52.9%-
57.2%).12 By far, H pylori and NSAIDs are the 2 most 

Figure 1. The prevalence rates of Helicobacter pylori (H pylori) in the United States. Data are based on 78,985 gastric biopsy 
specimens obtained from private, community-based endoscopic centers or multispecialty surgery centers. 
Adapted from Sonnenberg A et al. Gastroenterology. 2010;139(6):1894-1901.37
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common causes of peptic ulcer disease in the United 
States.9 In addition, many of the patients with H pylori 
infection are using NSAIDs or aspirin. Up to 25% of ulcers 
are idiopathic, meaning that patients have no evidence of 
H pylori infection or history of NSAID or aspirin use.13 In 
those patients, the cause of ulcers is unclear. However, a 
subset of idiopathic ulcers are likely related to surreptitious 
or unwitting use of NSAIDs or aspirin.

Given that many duodenal ulcers and gastric ulcers 
are caused by H pylori infection,14 eradication of H pylori 
could impact the natural history of H pylori–associated 
ulcers. A systematic review and economic analysis of 52 
studies by Ford and colleagues convincingly demonstrated 
that patients with peptic ulcer disease—either duodenal 
ulcer or gastric ulcer—who were successfully eradicated of 
their H pylori infection had a substantially reduced risk of 
ulcer relapse compared with patients who were not treated 
or were unsuccessfully treated (Figure 2).15 For duodenal 
ulcers, the relapse rates were 14% with eradication therapy 
vs 60% with an ulcer-healing drug (relative risk [RR] of 
ulcer recurring, 0.73 [95% CI, 0.42-1.25]) or no treatment 
(RR, 0.19 [95% CI, 0.15-0.26]). The number needed to 
treat was 2.5 (95% CI, 2-4). For gastric ulcers, the relapse 

rate was 12% for eradication therapy vs 45% for no treat-
ment (RR, 0.31 [95% CI, 0.19-0.48]), and the number 
needed to treat was 3 (95% CI, 2.3-5).

A more recent study from Spain prospectively col-
lected data from 1000 patients with peptic ulcers who were 
followed for at least 12 months.16 The cohort was 75% 
male, 41% had a history of NSAID use, 69% had a duo-
denal ulcer, 27% had a gastric ulcer, and 4% had a pyloric 
ulcer. The recurrence of bleeding was very low in this study; 
the cumulative incidence of rebleeding was 0.5% (95% 
CI, 0.16%-1.16%), and the incidence rate was 0.15% per 
patient year of follow-up. In this study, H pylori eradication 
virtually eliminated the risk of ulcer rebleeding. 

In summary, H pylori eradication significantly reduces 
the likelihood of duodenal and gastric ulcer recurrence and 
virtually eliminates the risk of ulcer rebleeding. It must be 
acknowledged, however, that a small proportion of patients 
develop ulcers even after H pylori infection is eradicated.

Gastric MALToma
Gastric MALToma is a clear and unequivocal indication for 
the eradication of H pylori infection. High-level evidence 
suggests that eradication of H pylori alters the natural 

Table 1. Indications for the Treatment of Helicobacter pylori

American College of Gastroen-
terology9 (2007)

Maastricht/Florence Consensus Conference11 

(2012)
Asia-Pacific Consensus10 (2009)

Established Indications

Active PUD

Confirmed history of PUD but not 
previously treated for H pylori

Gastric MALT lymphoma

Following endoscopic resection of 
early gastric cancer

Uninvestigated dyspepsia (if H 
pylori prevalence >20%)

Controversial Indications

Functional dyspepsia

GERD

Use of NSAIDs (especially for 
patients with a history of PUD or 
who are initiating NSAID therapy) 

Unexplained iron deficiency

Populations at increased risk for 
gastric cancer

PUD

Gastric MALToma

Following endoscopic resection of early gastric 
cancer

Uninvestigated dyspepsia (if H pylori prevalence 
>20%)

Functional dyspepsia

Prior to use of NSAIDs in patients with a history 
of PUD

Chronic NSAID or low-dose aspirin use

Chronic PPI use (>1 year)

Unexplained iron deficiency, idiopathic 
thrombocytopenic purpura, or B12 deficiency

First-degree relative with gastric cancer

Severe pan-gastritis, corpus-predominant gastritis, 
or severe mucosal atrophy

Chronic gastric inhibition lasting longer than 1 
year

Environmental risk factors for gastric cancer (eg, 
heavy smoking or high exposure to dust, coal, 
quartz, cement, or quarry work)

PUD

MALToma

Atrophic gastritis

Following resection of gastric cancer

First-degree relative with gastric cancer

If desired by the patient (following full 
consultation with the physician)

Functional dyspepsia

NSAID-naive users

Prior to long-term aspirin use in patients 
with a high risk of PUD and PUD-related 
complications

Long-term low-dose aspirin use in patients 
with a history of upper gastrointestinal 
bleeding or perforation

Screening strategy in communities with a 
high incidence of gastric cancer

Unexplained iron deficiency or idiopathic 
thrombocytopenic purpura

GERD, gastroesophageal reflux disease; MALToma, mucosa-associated lymphoid tissue lymphoma; NSAIDs, nonsteroidal anti-inflammatory drugs; PPI, proton pump 
inhibitor; PUD, peptic ulcer disease.
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history of gastric MALToma.9,17 Eradicating H pylori in 
patients with gastric MALToma leads to tumor regression 
in 60% to 90% of successfully treated patients.18 Many 
patients with low-grade MALToma are able to maintain 
their response for many years; the 5-year recurrence rate for 
low-grade MALToma is between 3% to 13%.19 Even for 
high-grade MALToma, there are now data to suggest that 
remission rates as high as 64% might be seen, with very low 
levels of recurrence after successful eradication.20 Therefore, 
both low-grade and high-grade MALToma may benefit 
from eradication of H pylori infection. As in patients with 
peptic ulcers, eradication of H pylori dramatically reduces 
the likelihood of recurrence of MALToma. As such, H 
pylori eradication is recommended in gastric MALToma.9

Dyspepsia 
Patients with uninvestigated dyspepsia are defined as those 
with dyspeptic symptoms seen in primary care who have 
not undergone endoscopic evaluation. For these patients, 
the ACG guidelines recommend a “test and treat” 
approach as well as a trial with proton-pump inhibitor 
(PPI) therapy.21 There is clear evidence to suggest that H 
pylori eradication is at least as good—and perhaps even 
better and more cost effective—than a short course of PPI 
therapy or no therapy at all.21 The ACG and Maastricht/
Florence Consensus guidelines recommend a noninva-

sive test (urea breath test, stool antigen test, or serology 
test) for H pylori infection.11,21 If H pylori is identified 
in patients with uninvestigated dyspepsia, the infection 
should be eradicated with a course of antibiotics.21

Functional dyspepsia is a somewhat more controver-
sial topic. A meta-analysis published by Moayyedi and col-
leagues as part of the Cochrane Collaboration22 evaluated 
17 high-quality randomized controlled trials including 
more than 3500 patients with functional dyspepsia. The 
analysis determined that there is a greater likelihood of 
symptom improvement with H pylori eradication com-
pared with placebo. The therapeutic gain was small (7%), 
but statistically significant. Therefore, when all of the lit-
erature was aggregated, H pylori eradication was better for 
functional dyspepsia than doing nothing, but the majority 
of the patients exposed to this strategy did not improve.

GERD 
GERD remains a complicated topic. Several studies suggest 
that there is an inverse relationship between H pylori infection 
and the prevalence of GERD, erosive esophagitis, and Bar-
rett’s esophagus.9,23 The interplay between H pylori infection 
and GERD is not completely understood.23 Eradication of  
H pylori can be associated with a spectrum of outcomes, 
including worsening of reflux-related symptoms.23 For 
example, in a patient with H pylori–induced gastric atrophy, 

Figure 2. In a meta-analysis, patients with peptic ulcer disease who were successfully eradicated of their Helicobacter 
pylori infection had a substantially reduced risk of ulcer relapse compared with patients who were not treated or were 
unsuccessfully treated. 
NNT, number needed to treat. Adapted from Ford AC et al. Am J Gastroenterol. 2004;99(9):1833-1855.15
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treatment to eradicate the infection might allow for the resti-
tution of the normal gastric epithelium which, in turn, could 
lead to increased gastric acid secretion. As a result, GERD and 
its potential complications may be unmasked. Conversely, 
in a small proportion of GERD patients, eradication of  
H pylori might improve symptoms.23 At present, it is reason-
able to conclude that GERD should not be considered a 
clear indication for testing and treating H pylori. However, 
treatment of H pylori for some other accepted indication 
should not be withheld for fear of worsening GERD.

NSAIDs 
A meta-analysis from Vergara and associates24 examined 
5 studies that evaluated H pylori eradication in patients 
using NSAIDs. Interestingly, 2 of the studies were nega-
tive, and 3 of the studies were positive. In the aggregate 
analysis, 34 of 459 patients (7.4%) developed a peptic 
ulcer in the eradicated group vs 64 of 480 patients (13.3%) 
in the control group (OR, 0.43 [95% CI, 0.20-0.93]).24 
Overall, there appeared to be a benefit to eradicating  
H pylori infection in patients using NSAIDs. 

H pylori and NSAIDs are both independent risk fac-
tors for peptic ulcer disease.9 Patients with a peptic ulcer 
should undergo a diagnostic evaluation for H pylori infec-
tion, even if they are using NSAIDs or aspirin.9 If H pylori 
infection is present, it should be eradicated, regardless of 
whether the patient is taking NSAIDs or aspirin.9

Ulcer risk may be additive, and perhaps synergistic, 
in patients with H pylori infection who are using NSAIDs 
or aspirin.9,25 Curing H pylori may decrease ulcer risk, par-
ticularly in patients starting NSAID therapy for the first 
time.25,26 However, H pylori eradication is not as effective as 
PPI maintenance in preventing recurrent ulcer bleeding.26 
Best practice dictates that all patients with an ulcer should 
be tested for H pylori, regardless of their NSAID status.

Gastric Adenocarcinoma
Compelling evidence suggests that H pylori prevalence 
is higher in patients with early gastric cancer.9 This asso-
ciation was demonstrated in a meta-analysis conducted 
by Wang and colleagues in 2007.27 Among the 2722 
patients with early gastric cancer, H pylori prevalence 
was 87% vs 61% in the control subjects (OR, 3.4 [95% 
CI, 2.15-5.33]; P<.00001). In addition, 2 studies clearly 
demonstrated that eradication of H pylori decreases the 
chance that metachronous gastric cancer will develop 
after endoscopic resection of early gastric cancer.28,29 In 
2008, Fukase and colleagues reported results from a ran-
domized controlled trial showing a significant reduction 
in the development of recurrent or metachronous gastric 
cancers in patients who received prophylactic eradication 
of H pylori after endoscopic resection of early gastric can-
cer (HR, 0.339 [95% CI, 0.157-0.729]; P<.003).28 More 

recently, Bae and colleagues from Korea29 published a 
retrospective analysis of patients who were H pylori–nega-
tive (n=340), H pylori–eradicated (n=485), or H pylori–
uncured or –untreated (n=182).29 Overall, H pylori cure 
after endoscopic resection of early gastric cancer reduced 
metachronous gastric cancer and increased recurrence-
free survival. In a univariate analysis, the noneradicated 
group had a 2.7-fold increased likelihood of developing a 
metachronous gastric cancer when compared with the H 
pylori–negative group (P<.01). This finding held true even 
after correction for potential confounding factors. In addi-
tion, patients in the noneradicated group had a 2.0-fold 
increased likelihood of developing metachronous gastric 
cancer than the eradicated group (P=.01). This study has 
convincingly shown that in patients with endoscopically 
resected early gastric cancer—a fairly common scenario in 
the Far East—eradication of H pylori dramatically reduces 
the likelihood of developing a metachronous lesion. 

Population screening and eradication of H pylori as a 
chemopreventive strategy for gastric cancer is more compli-
cated. Three studies provide some insights.30-32 The first was 
a prospective, randomized, placebo-controlled, population-
based prevention study in China that enrolled more than 
1600 healthy H pylori carriers randomized to either H 
pylori eradication or placebo.30 Throughout the course of 
the 7.5-year follow-up, 18 new cases of gastric cancer were 
identified: 7 in the H pylori eradication treatment group and 
11 in the placebo group (the difference was not statistically 
significant). In the subgroup analysis of patients with no 
precancerous lesions on presentation (absence of atrophy 
or intestinal metaplasia), no patients who received H pylori 
eradication treatment developed gastric cancer as opposed 
to 6 patients in the placebo group. These data suggest that 
there may be a point at which eradication of H pylori may 
not lead to benefits in terms of cancer chemoprevention.

The second study prospectively followed 96 patients 
from Japan who were successfully treated for H pylori 
infection.31 The patients were grouped according to 
whether they had chronic gastritis without gastric intes-
tinal metaplasia, chronic gastritis with gastric intestinal 
metaplasia, or gastric intestinal metaplasia with dysplasia/
cancer in a different location of the stomach. Interestingly, 
intestinal metaplasia scores on histology did not change 
throughout the 4 years of the study.31 

The concept that intestinal metaplasia does not 
appear to regress when H pylori infection is eradicated 
was recently confirmed by a third study of 5000 patients 
from Taiwan who received H pylori therapy to evaluate 
the impact on reducing gastric premalignant lesions.32 
There was a 77.2% (95% CI, 72.3%-81.2%) reduction in 
the incidence of gastric atrophy in the patients who were 
treated for H pylori, but no difference in the reduction 
of intestinal metaplasia. Among patients who received 
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treatment, there was a 25% reduction in the incidence of 
gastric cancer (95% CI, 0.372%-1.524%) and a 67.4% 
reduction (95% CI, 52.2%-77.8%) in the development 
of peptic ulcer disease. After eradication, the prevalence of 
endoscopic esophagitis increased from 13.7% to 27.3% 
(P<.001), which resulted in an annual incidence of 6% 
(95% CI 5.1%- 6.9%) per person-year. In an earlier study 
of patients with esophagitis, eradication of H pylori led 
to significant regression of gastric atrophy and intestinal 
metaplasia during follow-up (P<.05).33 It is important to 
keep in mind that, overall, there has been no definitive 
evidence to support H pylori cure as a chemopreventive 
strategy in the general population.

Iron Deficiency
It has been suggested that H pylori infection may lead 
to alterations in iron absorption and occult blood loss 
through the development of erosive esophagitis or peptic 
ulcer disease.9 It has also been suggested that H pylori may 
utilize iron itself.34 An epidemiologic study in children 
suggested that H pylori infection may be associated with 
iron deficiency (OR, 2.6 [95% CI, 1.5-4.6]).34 However, 
compelling data from clinical trials to prove cause and 
effect are lacking. One trial of children with iron defi-
ciency and H pylori infection compared treatment with 
iron supplementation for 6 weeks (control group) vs iron 
supplementation plus a 2-week course of treatment for H 
pylori infection and another 2-week course of treatment 
if the infection had not resolved at 2 months after treat-
ment initiation (intervention group).34 The study identi-
fied no differences in the likelihood of iron deficiency at  
2 months and 14 months between the groups.35 It appears 
that eradication of H pylori infection does not necessarily 
correlate to a correction of the iron deficiency. 

Idiopathic Thrombocytopenic Purpura
In 2007, Franchini and colleagues36 conducted a 
meta-analysis to determine the effect of H pylori cure on 
idiopathic thrombocytopenic purpura. The investigators 
analyzed the data in several different ways—all treated 
vs not treated, cured vs not treated, cured vs treated but 
not cured—and identified an association between idio-
pathic thrombocytopenic purpura and H pylori infection 
(P<.0001 for each comparison). Both the Maastricht and 
the Asia-Pacific guidelines recommend testing for and 
eradicating H pylori in patients diagnosed with idiopathic 
thrombocytopenic purpura.10,11 

Conclusion

H pylori infection remains one of the most common 
worldwide human infections. The prevalence is higher 
among minorities, immigrants from developing countries, 

and persons in crowded living conditions. Most people are 
infected as children via fecal-oral transmission, but there 
have been suggestions of gastric-oral and oral-oral transmis-
sion as well. The infection leads to no clinical sequelae in 
most cases. Clinical sequelae are a result of the complex 
interactions between host genetics, environmental factors, 
and virulence of the infecting organism.

International treatment guidelines universally endorse 
H pylori eradication in patients with peptic ulcer, follow-
ing resection of early gastric cancer, and in patients with 
MALToma. There is broadening agreement for the treat-
ment of H pylori infection in patients with uninvestigated 
and perhaps functional dyspepsia. H pylori eradication 
may be beneficial in patients initiating NSAID therapy or 
chronically using NSAIDs or aspirin. Epidemiologic studies 
suggest an inverse relationship between H pylori infection 
and erosive esophagitis and Barrett’s esophagus. H pylori 
eradication reduces the incidence of gastric atrophy, but it 
may not influence the regression of intestinal metaplasia or 
change the natural history for the development of gastric 
adenocarcinoma. Patients with unexplained iron-deficiency 
anemia or idiopathic thrombocytopenic purpura might 
benefit from H pylori testing and treatment. 
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Current Use of Antibiotics in Patients With  
H pylori

Limited data are available on the current use of anti-
biotics in patients with H pylori. In 2004, Sharma and 
Howden reported the results of a survey of primary care 
practices in the United States that administered H pylori 
treatment regimens.1 At that time, the most frequently 
reported treatment regimens were combinations of a PPI, 
clarithromycin, and either amoxicillin or metronidazole. 
Since that time, there has been very little additional infor-
mation on the use of antibiotics in patients with H pylori 
in primary care practices in the United States. 

The primary method of tracking the current use of 
antibiotics is by prescription drug usage. In the United 
States, 2 proprietary preparations are available for the 
treatment of H pylori infection: a triple combination con-
sisting of lansoprazole, clarithromycin, and amoxicillin in 
a single capsule2 and a quadruple preparation consisting 
of bismuth subcitrate potassium, metronidazole, and 
tetracycline in a single capsule taken with omeprazole.3 
Triple therapy is still widely used in the United States, 
whereas quadruple therapy, at least with the single pill, is 
prescribed less frequently.4 Sequential therapy, consisting 
of a PPI and amoxicillin for 5 days followed by a PPI, 
clarithromycin, and tinidazole for an additional 5 days, 



C L I N I C A L  R O U N D T A B L E  M O N O G R A P H

10    Gastroenterology & Hepatology  Volume 10, Issue 7, Supplement 3  July 2014

July 2014  05US14EBP1226

may provide an alternative to clarithromycin-based triple 
therapy or bismuth quadruple therapy.5 

It should be noted that prescriptions for the indi-
vidual drugs are common because of the lower cost of 
generic agents as opposed to the proprietary preparations. 
As a result, it becomes almost impossible to track how 
many patients are being treated with which drug com-
bination. However, it appears that in the United States, 
triple therapy with a PPI, amoxicillin, and clarithromycin 
is still widely preferred by primary care doctors.

Treatment in other parts of the world differs depend-
ing on the prevalence of H pylori resistance strains and 
the availability of certain drugs. In Northern Europe, 
Scandinavia, and the Netherlands, triple therapy is still 
the preferred treatment of choice and works well.6 In Ger-
many and Belgium, however, triple therapy is much less 
effective, so quadruple therapy and sequential therapy are 
more often utilized.7-9 In Italy, triple therapy is completely 
unsuccessful.7,10 In some countries, sequential therapy 
is the preferred treatment, and in others, such as Spain, 
quadruple therapy is preferred.11,12 In South Korea, rates 
of resistance are very high; therefore, treatment generally 
starts with either quadruple or sequential therapy and 
then proceeds to other therapies.13,14 Triple therapy and 
quadruple therapy are used in different parts of Japan.15 
In China, triple therapy is still widely utilized.16 

There is no single answer to the question: “What is 
the optimal antibiotic treatment for use in patients with 
H pylori?” Overall, treatment should be dictated by local 
patterns of resistance. However, the local patterns of resis-
tance are not known in some parts of the world, including 
the United States. As a result, empiric testing and personal 
assessments of response rates are used to judge the rates of 
resistance (Table 2).

Antimicrobial Resistance Rates

In the United States, national monitoring studies have been 
limited. A national monitoring study for H pylori resistance 
was run by the Centers for Disease Control and Prevention 
until 2003. The latest data on US prevalence was published 
in 2004 as part of the  Helicobacter pylori  Antimicrobial 
Resistance Monitoring Project (HARP), a prospective, lon-
gitudinal network that monitored antimicrobial resistance 
in H pylori isolates in the United States.17 There were 347 
H pylori isolates collected from 1998 through 2002. At that 
time, the resistance rates were 25.1% for metronidazole, 
12.9% for clarithromycin, and 0.9% for amoxicillin. 
Similar data were reported in studies from the late 1990s. 
For example, in a study by Osato and colleagues,18 resis-
tance rates were 10.6% for clarithromycin, 21.6% for 
metronidazole, and 0.08% for amoxicillin. In multicenter 
trials of esomeprazole conducted in the late 1990s, data 
were collected on H pylori resistance.19 The resistance rates 
were 12% for clarithromycin and 33% for metronidazole; 
H pylori resistance to amoxicillin was not detected.

There has been a remarkable change in the rates of resis-
tance for H pylori throughout the past several years. Systematic 
studies have been performed primarily in Europe, but also in 
Asia. Throughout Europe, there is a wide variation in the prev-
alence rates of clarithromycin resistance, ranging from 23% 
to 27% in Italy, to 15% to 20% in France, to less than 6% 
in some parts of Northern Europe, such as Sweden, Norway, 
and Finland.7,20 Interestingly, studies have shown that varia-
tion in the prevalence rates of resistance was strongly related 
to the use of long-acting clarithromycin and azithromycin, as 
well as levofloxacin for the treatment of other infections.20 For 
example, the Netherlands and Finland have enacted measures 
to prevent the use of clarithromycin and azithromycin to treat 
upper respiratory tract infections; consequently, resistance to 
clarithromycin is uncommon in these countries. In contrast, 
clarithromycin and azithromycin are widely used in Italy for 
various infections, resulting in a very high rate of resistance. 

Similar data have been shown for the fluoroquino-
lones. In Germany, the rate of resistance to levofloxacin/
ciprofloxacin rose from 20.9% in 2006 to 29% in 2011, 
primarily because of the widespread use of levofloxacin to 
treat infections unrelated to H pylori.21 

Wide variability in the rates of resistance is also 
reported in Asia. In Japan, resistance rates are 20% to 
40% for clarithromycin, 14.9% for levofloxacin, and 
14.8% for metronidazole.7 In contrast, metronidazole 
resistance is 49% in Korea.7 The high resistance rate for 
metronidazole reflects the local utilization of the agent 
for non–H pylori infections; in Korea, metronidazole is 
widely used for the treatment of gynecologic infections.

These data show that local use of antimicrobials for 
indications unrelated to H pylori infection is strongly related 

Table 2. Practical Criteria for Aiding in Antibiotic Selection 
for Treatment of Helicobacter pylori Infection 

Primary care providers should ask patients about previous 
antibiotic use

•	 Prior treatment with multiple courses of macrolide 
therapy for any reason precludes triple therapy 

A simple way of assessing resistance rates in the community is to 
test patients after treatment to determine eradication success

•	 Very high rates of success with a particular therapy is a clear 
indication that resistance is not significantly affecting the 
key agent in that treatment 

•	 High rates of failure to a particular therapy provide 
presumptive information that the resistance rates have 
risen and the key ingredient in that regimen may no 
longer be effective

If a patient has failed clarithromycin treatment in the past, 
future treatment regimens should not contain clarithromycin
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to the development of resistance. There are 3 antibiotics that 
rarely develop resistance—bismuth, amoxicillin, and tetracy-
cline—and that may be options for the treatment H pylori. 
Bismuth is similar to an antiseptic agent, acting topically in 
the stomach. Bismuth is one of the few drugs for which no 
resistance to H pylori has been described. In a systematic review 
of studies conducted between 2006 and 2009, resistance to 
tetracycline was less than 3% in all countries except those in 
Africa, where resistance was 43.9%.7 In general, tetracycline 
resistance is rare because it requires that the organism develop 
3 adjacent point mutations at specific locations.22 Therefore, 
tetracycline remains an important component of treatment 
regimens, particularly in populations with higher rates of H 
pylori resistance. Resistance to amoxicillin requires a mutation 
that prevents binding of the drug to the organism.22 Because 
this mutation is rare, amoxicillin remains a key component of 
many forms of treatment. In the HARP study, resistance to 
amoxicillin was less than 1%.17

Risk Factors for Resistance

The most important factor influencing risk of drug resis-
tance is the use of the antimicrobial agent in a particular 
community. There are patient characteristics, however, 
that will also impact risk of resistance. In the SHARP 
(Surveillance of H pylori Antimicrobial Resistance Part-
nership) study from the late 1990s, clarithromycin resis-
tance was significantly associated with geographic region 
(with highest rates in the northeastern and mid-Atlantic 
regions and lowest rates in the southern region; P=.050), 
older age (P<.001), female sex (P<.001), and inactive 

ulcer disease (P<.001).23 Metronidazole resistance was 
significantly associated with female sex (relative risk, 1.7) 
and Asian ethnicity (relative risk, 1.9).23 In a more recent 
study of untreated symptomatic adults from Bulgaria, 
younger age (<65 years) was an independent predictor of 
metronidazole  resistance.24 Respiratory infections were a 
predictor of clarithromycin resistance, and urinary tract 
infections were a predictor of ciprofloxacin  resistance.24 
In addition, coinfections increased the risk of resistance to 
clarithromycin, metronidazole, and ciprofloxacin.24 

In many parts of the world, there are patients who 
are resistant to 2 or 3 drugs, most often clarithromycin, 
levofloxacin, and possibly 1 other agent. Patient-specific 
prognostic indicators of multidrug microbial resistant 
strains include a history of multiple treatments, older age, 
and female sex. In the HARP study, black race was the only 
significant risk factor associated with increased resistance 
to more than 1 antimicrobial agent (HR, 2.1 [95% CI, 
1.1-3.80]).17 Resistance was not associated with the use of 
antibiotics 12 months before upper endoscopy (HR, 1.9 
[95% CI, 0.9-3.7]) or age (HR, 0.6 [95% CI, 0.3-1.1]).17 

Management of Patients Resistant to Antibiotics

When H pylori is not eradicated in a particular patient, drug 
resistance is the most important cause for failure after lack 
of adherence with the treatment regimen has been excluded 
(Figure 3).5,25 According to current estimates, if a patient 
finishes approximately 80% of the treatment regimen, he 
or she will achieve successful eradication if the organism is 
susceptible to the key antibiotics in the regimen.5,25

Figure 3. Eradication rates of Helicobacter pylori reported with triple and quadruple therapy in a meta-analysis. 
Adapted from Venerito M et al. Digestion. 2013;88(1):33-45.29
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Another principle to remember is that every regimen 
contains a key agent, and if the patient is resistant to 
this key agent, then the treatment will fail. For example, 
clarithromycin is the key agent in triple therapies that con-
tain it. In the United States, resistance to clarithromycin 
is perhaps the most important issue to consider when 
patients fail a triple therapy that contains it. Patients who 
fail such triple therapy should proceed to a new regimen 
that uses a different key agent.5 

Sequential therapy is another option.5 Various sequen-
tial strategies have been described in the literature, but the 
original and best-characterized sequential therapy consists 
of a PPI and amoxicillin for 5 days followed by a PPI, 
clarithromycin, and tinidazole (metronidazole) for an addi-
tional 5 days.5,25 The ACG specifies that this sequential regi-
men “. . . may provide an alternative to clarithromycin-based 
triple or bismuth quadruple therapy but requires validation 
within the United States before it can be recommended as 
a first-line therapy.”5 The third lines of treatment consist of 
levofloxacin-based triple therapy5 and/or rifabutin-based 
triple therapy.26,27 The preference at my institution is to use 
rifabutin-based triple therapy because of the high emergence 
of resistance when levofloxacin is widely used in the com-
munity, as has been observed in Germany.21

Optimal management of patients with suspected 
resistance involves obtaining cultures and performing anti-
microbial sensitivity testing.25,28 This approach is difficult to 
implement in the United States because these tests are not 
widely available at commercial laboratories. When possible, 
however, follow-up antimicrobial sensitivity testing should 
be scheduled when the H pylori therapy is prescribed.

New technologies developed in Asia and Europe 
offer polymerase chain reaction (PCR)-based methods for 
testing antimicrobial resistance. These tests use a biopsy 
taken from the stomach to determine whether the organ-
ism is susceptible to certain antibiotics. Unfortunately, 
these techniques are not approved for use in the United 
States and are generally not available.

At the present time, it is difficult to assess antimi-
crobial resistance in the United States because the epide-
miologic data are more than a decade old. It is necessary 
to rely on inferences from European and Asian studies and 
antimicrobial use patterns to estimate rates of resistance. It 
seems likely that rates of resistance to clarithromycin and 
azithromycin are moderate, given how often these agents 
are used. Rates of levofloxacin resistance are likely to be 
moderate to high, and rates of amoxicillin and tetracycline 
resistance are likely to be extremely low. These factors may 
need to be considered when a patient fails initial treatment 
and requires additional rounds of therapy.
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Management of Patients With Helicobacter 
pylori Infection
Colin W. Howden, MD 
Professor of Medicine 
Division of Gastroenterology and Hepatology 
Northwestern University Feinberg School of Medicine 
Chicago, Illinois

Symptoms Are Not a Good Indicator for 
Testing After Treatment

H pylori is a complicated chronic bacterial infection 
whose symptoms are not a reliable indicator of the suc-
cess or failure of treatment. This characteristic is in 
contrast to bacterial infections of the urinary tract or the 
sinopulmonary tract; for these infections, once antibi-
otic treatment is prescribed, symptomatic improvement 
usually correlates very closely with bacterial cure. After 
treatment for H pylori infection, symptoms are not a reli-
able sign of the presence or absence of the infection. In 
a study by Fendrick and colleagues, symptoms persisted 
after confirmed eradication in more than half of patients 
with H pylori–associated peptic ulcer disease.1 Regular 
use of H2 blockers and/or PPIs was reported in 56% of 
patients with confirmed eradication. Many people with 
H pylori infection have essentially no symptoms or very 
trivial symptoms. It is therefore important to know which 
patients to test for the infection and which tests to use.

Treatments for H pylori have limited success. After 
a course of therapy is completed, the question arises of 
whether the patient should undergo re-testing to deter-
mine whether treatment was successful. In my opinion, 
posttreatment testing should be routine. H pylori infec-
tion has potential serious long-term sequelae, and patients 
are interested in knowing whether the infection has been 
cured or not. 

Methods of Testing 

Several tests are available to check for H pylori infection, 
including noninvasive and invasive approaches.2 It is 
important to remember that the sensitivity of tests for 

active H pylori infection may be impaired by the recent 
use of PPIs, bismuth, or antibiotics.2 

Apart from endoscopic testing and serology, the 2 
noninvasive tests of active infection are the fecal antigen 
test and the urea breath test. Both are appropriate and 
approved for detecting the infection and also for assessing 
treatment success or failure.3,4

Fecal Antigen Test
The fecal antigen test can be used to diagnose the infec-
tion and also to determine the success or failure of treat-
ment. A systematic review reported pretreatment and 
posttreatment sensitivity and specificity values exceeding 
90% when using the monoclonal fecal antigen test.4

The fecal antigen test is fairly widely applied, although 
patient compliance is imperfect because of the nature of 
the test. In a mail-in study of fecal occult blood testing 
that included 1940 patients, the overall compliance rate 
was only 17.9%.5

The fecal antigen test has high sensitivity and speci-
ficity.4 However, like the urea breath test, its accuracy is 
impaired by the recent or current use of PPIs or antibiot-
ics.6-9 There is a misperception that PPIs and antibiotics 
negatively influence the urea breath test but not the fecal 
antigen test. In fact, that is not the case. Recent use of 
PPIs or antibiotics can produce a false-negative result 
with both the fecal antigen test and the urea breath test.6-9 
PPIs should be discontinued for at least 2 weeks before 
the fecal antigen test.3 If the patient complies with the 
recommendation to defer use of PPIs or antibiotics for 
the appropriate period of time before the test and collects 
the specimen in the appropriate manner, the fecal antigen 
test is accurate and reliable for detecting H pylori infection 
and for determining posttreatment status.
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Urea Breath Test
The other noninvasive, accurate testing option for H pylori 
infection is the urea breath test, which is also approved for 
use before and after treatment.2,3 The urea breath test and the 
fecal antigen test have excellent positive and negative predic-
tive values regardless of H pylori prevalence.2 The Maastricht 
IV/Florence Consensus considers the 13C urea breath test to 
be the best noninvasive test for H pylori infection.3 Accord-
ing to the ACG guidelines, the urea breath test and the fecal 
antigen test are both reliable methods of identifying active  
H pylori infection before the use of antibiotic therapy.2 The 
ACG guidelines state that the urea breath test is the most 
reliable nonendoscopic test to document eradication of H 
pylori infection.2

Urease is important to the H pylori organism. Nor-
mally, the human stomach has no urease activity in it. 
Therefore, detection of urease activity implies the pres-
ence of H pylori. The urea breath test involves the oral 
administration of carbon 13-labeled urea (Figure 4).2,10 If 
the stomach is infected with H pylori, its urease splits the 
carbon 13-labeled urea to produce ammonia and carbon 
13-labeled CO2 (

13CO2), which is expired in the breath.2,10 
The urea breath test is simple to perform and can be 

administered in the office setting or at regional or national 
laboratories. The test has high levels of sensitivity and 
specificity, typically greater than 90%.2,3,10 

Similar to the fecal antigen test, the urea breath test 
should be administered after the patient has discontin-
ued PPIs for 2 weeks.2,3,11-15 In a study of 13 patients 
with active H pylori infection, lansoprazole treatment 
led to equivocal or false-negative urea breath test results 
in 61%.11 Similar results were observed in studies of 

esomeprazole, pantoprazole, omeprazole, and ranitidine, 
with equivocal or false results occurring in 2% to 40% 
of patients, depending on the study parameters.12-14 In 
addition, concomitant administration of antibiotics or 
bismuth can also contribute to false-negative results.2,6 In 
a study that included 20 patients with H pylori infection, 
treatment with 2 weeks of bismuth subsalicylate resulted 
in 45% to 55% false-negative results.6 The ACG recom-
mends that bismuth and antibiotics be withheld for at 
least 28 days before the urea breath test.2

The US Food and Drug Administration recently 
approved updated labeling for BreathTek UBT.16 If the test 
result is positive in a patient receiving a PPI, then the result 
can be considered a true positive, and appropriate treatment 
for the infection should be offered. If the test result is nega-
tive in a patient receiving a PPI, it should be considered a 
possible false-negative result. The test should be repeated 
once the patient has stopped using PPIs for 2 weeks.

	
Serology
In the United States, the most common means of testing 
is serology because of its simplicity, widespread availabil-
ity, and perceived low cost.2 However, serology is the least 
reliable means of testing for H pylori infection because 
of its relatively low specificity, particularly in areas where 
there is a low background prevalence of the infection, as is 
the case in much of the continental United States.2 Most 
importantly, serology should not be used after the patient 
has been treated for H pylori infection because antibod-
ies to H pylori may remain detectable indefinitely despite 
cure of the infection.2,17,18 Serologic tests cannot distin-
guish active H pylori infection from past infection. Table 

Figure 4. The urea breath test detects urease activity, a marker of Helicobacter pylori (H pylori) infection, through the oral 
administration of carbon 13–labeled urea. If the stomach is infected with H pylori, its urease splits the carbon 13–labeled urea 
to produce ammonia and carbon 13-labeled CO2 (

13CO2), which is expired in the breath.
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3 summarizes the strengths and limitations of currently 
available noninvasive tests for H pylori infection.

Gastric Biopsy
Invasive testing involves upper endoscopy with biopsy.2,3 
This approach adds to the cost of overall management,2 but 
testing for H pylori infection can be incorporated into an 
upper endoscopy if a patient is undergoing the procedure 
for another clinical indication. Biopsy-based tests include 
histology, rapid urease testing, culture, and PCR, all of which 
have excellent specificity.2 Like the fecal antigen test and the 
urea breath test, the upper endoscopy tests are negatively 
impacted by recent use of PPIs, bismuth, or antibiotics.2 

Culture allows for the determination of H pylori 
antibiotic sensitivities. However, as noted above, it is not 
widely available and therefore not often recommended.2 
Histology is more expensive than rapid urease testing. For 
patients who have not received a PPI within 2 weeks or an 
antibiotic or bismuth within 4 weeks, the rapid urease test 
is a good option for detection of H pylori.2 

ACG Guideline Recommendations

The ACG has suggested a move toward tests of active infec-
tion.2 At the present time, the ACG endorses the carbon 
13-labeled urea breath test and the fecal antigen test as 
reliable tests for identifying H pylori infection before treat-
ment.2 The carbon 13-labeled urea breath test is considered 
the most reliable nonendoscopic test to confirm H pylori 
eradication.2 The fecal antigen test may be an alternative 

to the urea breath test, although this assay has not been as 
well validated in the posttreatment setting.2 As was previ-
ously discussed, serology should be avoided posttreatment 
owing to persistence of H pylori–specific antibodies after 
the infection has been cleared.2,17,18 The ACG recommends 
a delay in posttreatment testing for H pylori eradication 
until 4 weeks after the completion of therapy to minimize 
the potential of false-negative results.2

Currently, the ACG practice guidelines indicate that 
posttreatment testing for all patients is “neither practical 
nor cost-effective.”2 Instead, the ACG recommends that 
posttreatment testing be restricted to patients with per-
sistent dyspeptic symptoms or a history of peptic ulcer, 
MALToma, or endoscopic resection of early gastric cancer.2 
Although the most recent version of the ACG guidelines 
stop short of recommending routine posttreatment testing, 
this approach provides valuable information for both the 
patient and the physician. Without this information, there 
is little comprehension of local treatment success rates. 
Table 4 summarizes the current practice recommendations 
from the ACG regarding posttreatment testing.

Test Selection

The noninvasive tests of active infection—the urea breath 
test and the fecal antigen test—are the most appropriate 
tests in most situations. These tests are simple to perform 
and provide highly reliable results when performed under 
optimal circumstances.2,3 

Serologic testing may have a limited role in urban 
environments with a large proportion of immigrants.3 In 
settings with a low prevalence of H pylori infection, serology 
is potentially useful because of its high negative predictive 
value; in such a setting, a negative serologic test result is of 
some benefit for excluding H pylori infection. There may 
also be a limited role for serologic testing in hospitalized 
patients with bleeding peptic ulcer since, in that situation, 
the pretest probability of infection is much higher than in the 
outpatient setting. Some clinicians are reluctant to perform 

Table 3. Noninvasive Tests for Helicobacter pylori

Test Advantages Disadvantages

Serology Widely available

Least expensive 
of available tests

Positive results may reflect previ-
ous rather than current infection

Not recommended for confirm-
ing eradication

Urea 
breath 
test

High negative 
and positive 
predictive values

Useful before and 
after treatment

False-negative results possible 
in the presence of proton pump 
inhibitors or with recent use 
of antibiotics or bismuth 
preparations

Considerable resources  
and personnel required to 
perform test

Stool 
antigen 
test

High negative 
and positive 
predictive values 
with monoclonal 
antibody test

Useful before and 
after treatment

Process of stool collection may 
be distasteful to patient

False-negative results possible in 
the presence of proton-pump 
inhibitors or with recent use 
of antibiotics or bismuth 
preparation

Data from McColl KE. N Engl J Med. 2010;362:1597-1604.19

Table 4. ACG Recommendations for Posttreatment Testing 
for Eradication of Helicobacter pylori

Test of active infection is recommended when endoscopic 
follow-up is unnecessary

Urea breath test is the most reliable nonendoscopic test to 
document eradication

Testing should be performed at least 4 weeks after treatment 
completion

Serologic testing in the posttreatment setting should be avoided

Results can remain positive for years after successful eradication
ACG, American College of Gastroenterology.

Data from Chey WD, Wong BC; Practice Parameters Committee of the American 
College of Gastroenterology. Am J Gastroenterol. 2007;102(8):1808-1825.2
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biopsy-based tests on patients with recent ulcer bleeding, and 
there may be some practical difficulties in ordering the urea 
breath test or fecal antigen test in the inpatient setting. In 
patients from areas of low background prevalence of H pylori 
infection, a positive serologic test might be appropriately fol-
lowed by a urea breath test or fecal antigen test once the acute 
bleeding episode has been controlled.2

Incorporating Testing into the Management 
Plan

There has been some reluctance on the part of primary care 
physicians to incorporate tests of active infection because of 
perceptions that these tests are too difficult, too complicated, 
not routinely available, or not covered by various insurance 
plans. However, there is a good case for moving away from 
serology toward tests of active infection. In addition, post-
treatment testing is important, and I offer it routinely to 
patients whom I have treated for H pylori infection.
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Clinical Rationale for Confirmation Testing After 
Treatment of Helicobacter pylori Infection: Discussion

Q&A

Colin W. Howden, MD Dr Chey, you mentioned a 
number of definite and possible indications for testing 
and treating H pylori infection. An area of confusion 
that I see in clinical practice, particularly among my 
primary care colleagues, centers around the difficult 
term gastritis. How do you explain the phenomenon of 
gastritis to your primary care colleagues, residents, and 
medical students?

William D. Chey, MD I convey the distinction between 
the histologic diagnosis of gastritis, in which all patients 
who develop chronic infection develop gastritis, vs the 
symptom-based diagnosis of dyspepsia, which is entirely 
different. Importantly, the presence of H pylori infection 
does not necessarily indicate that H pylori is the cause of 
the patient’s dyspeptic symptoms. 

Colin W. Howden, MD Dr Vakil, I share your level of 
frustration in trying to obtain cultures and sensitivity 
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testing. It surprises me that so many microbiology labs in 
academic medical centers have not developed this type of 
testing. Has that been your experience also?

Nimish B. Vakil, MD Yes. For a while, we offered this 
service through our Veterans Affairs (VA) hospital in Mil-
waukee to people in other parts of the country. Currently, 
we are not able to offer this as a service to the general 
community. There are many obstacles to obtaining cul-
ture and sensitivity testing, and there are no institutions 
in the United States that offer it as a clinical service.

Colin W. Howden, MD Dr Chey, has that been your 
experience?

William D. Chey, MD We are performing H pylori cul-
tures at the University of Michigan on a selected basis. We 
had to start doing these tests ourselves because we could 
not get them done anywhere else. It is a constant source 
of frustration because reports in the literature indicate the 
necessity of selecting therapy on the basis of antimicrobial 
resistance testing,25,28 and yet we cannot obtain that infor-
mation in the United States.

Colin W. Howden, MD It is a big issue.

Nimish B. Vakil, MD The lack of funding at the national 
level has played a contributing role. For example, since the 
HARP study was terminated in 2003 owing to budgetary 
cuts, we lack a recent snapshot of H pylori infection and 
resistance rates in the United States. If there were large, 
epidemiologic studies ongoing in the United States, we 
could at least make some educated guesses as to how we 
should proceed with regard to antimicrobial resistance. 

William D. Chey, MD It is important to keep in mind 
that follow-up testing can get lost in the transition from 
the inpatient to the outpatient setting. 

Colin W. Howden, MD I agree. Before the patient leaves 
the hospital, a clear plan should be in place for determin-
ing H pylori status. However, such plans are not always 
made. I have seen patients fall through the cracks.

Nimish B. Vakil, MD We have started scheduling the 
H pylori test the day treatment is prescribed. We count a 
month from the end of treatment, and then the discharge 
instructions include an appointment for the urea breath 
test or the fecal antigen test.

Colin W. Howden, MD The urea breath test is used in 
our clinic because of its simplicity and availability. There 
are some data to suggest that patients prefer the urea 
breath test over the fecal antigen test. These data suggest 
that patients do not always follow through with the fecal 
antigen test or complete it properly. However, I have no 
personal experience in using the test. Do either of you 
have experience with the fecal antigen test?

Nimish B. Vakil, MD The fecal antigen test is used at 
my institution because we have some patients with insur-
ance that does not cover the urea breath test. We have not 
seen the difficulties with compliance that were originally 
reported when the fecal antigen test became available. 
Although some patients may be reluctant to obtain stool 
samples, they will do so if they believe the results are 
important and the test is covered by their insurance. 

William D. Chey, MD I have not had much trouble with 
the fecal antigen test either. At my institution, we perform 
both tests, although the urea breath test is more frequently 
used. There are some patients who are squeamish about 
collecting their stool, but when we express the importance 
of the test, they will usually agree to collect the sample. 
If the patient remains squeamish, then we order the urea 
breath test.
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Brief Summary about BreathTek UBT
Intended Use 
The BreathTek® UBT for H. pylori Kit (BreathTek UBT Kit) is intended for use in the qualitative detection of urease 
associated with H. pylori in the human stomach and is indicated as an aid in the initial diagnosis and post-treatment 
monitoring of H. pylori infection in adult patients and pediatric patients 3 to 17 years old. The test may be used for 
monitoring treatment if used at least 4 weeks following completion of therapy. For these purposes, the system utilizes 
an Infrared Spectrophotometer for the measurement of the ratio of 13CO2 to 12CO2 in breath samples, in clinical laboratories 
or point-of-care settings. The Pediatric Urea Hydrolysis Rate Calculation Application (pUHR-CA), provided as a web-based 
calculation program, is required to obtain pediatric test results. 
The BreathTek UBT Kit is for administration by a health care professional, as ordered by a licensed health care practitioner. 

Warnings and Precautions 
•  For in vitro diagnostic use only. The Pranactin®-Citric solution is taken orally as part of the diagnostic procedure and 

contains Phenylalanine (one of the protein components of Aspartame), 84 mg per dosage unit, and should be used 
with caution in diabetic patients. (For reference, 12 ounces of typical diet cola soft drinks contain approximately 
80 mg of Phenylalanine.) 

•  A negative result does not rule out the possibility of H. pylori infection. False negative results do occur with this 
procedure. If clinical signs are suggestive of H. pylori infection, retest with a new sample or an alternate method. 

• False negative test results may be caused by:  
 tluser evitagen a fI .TBU keThtaerB eht gnimrofrep ot roirp skeew 2 nihtiw )sIPP( srotibihni pmup notorp fo noitsegnI  —

is obtained from a patient ingesting a PPI within 2 weeks prior to the BreathTek UBT, it may be a false-negative 
result and the test should be repeated 2 weeks after discontinuing the PPI treatment. A positive result for a 
patient on a PPI could be considered positive and be acted upon.  

— Ingestion of antimicrobials, or bismuth preparations within 2 weeks prior to performing the BreathTek UBT 
— Premature POST-DOSE breath collection time for a patient with a marginally positive BreathTek UBT result 

 eht rof tnemtaert fo noitelpmoc retfa skeew 4 naht ssel TBU keThtaerB eht htiw tnemssessa tnemtaert-tsoP  —
eradication of H. pylori. 

•  False positive test results may be caused by urease associated with other gastric spiral organisms observed in 
humans such as Helicobacter heilmannii or achlorhydria. 

•  If particulate matter is visible in the reconstituted Pranactin-Citric solution after thorough mixing, the solution should 
not be used. 

•  Patients who are hypersensitive to mannitol, citric acid or Aspartame should avoid taking the drug solution as this 
drug solution contains these ingredients. Use with caution in patients with diffi culty swallowing or who may be at 
high risk of aspiration due to medical or physical conditions. 

•  No information is available on use of the Pranactin-Citric solution during pregnancy. 
•  For pediatric test results, the Urea Hydrolysis Rate (UHR) results must be calculated. The Delta over Baseline (DOB) results 

are only used to calculate the UHR metrics to determine H. pylori infection in pediatric patients. DOB results cannot be 
used to determine the infection status of pediatric patients. Use the web-based pUHR-CA (https://BreathTekKids.com) to 
calculate the UHR. 

• Safety and effectiveness has not been established in children below the age of 3 years. 

Adverse Events 
During post-approval use of the BreathTek UBT in adults, the following adverse events have been identifi ed: 
anaphylactic reaction, hypersensitivity, rash, burning sensation in the stomach, tingling in the skin, vomiting and 
diarrhea. Because these reactions are reported voluntarily from a population of uncertain size, it is not always 
possible to establish a causal relationship to drug exposure.  
In two clinical studies conducted in 176 (analyzed) pediatric patients ages 3 to 17 years to determine the initial diagnosis 
and post treatment monitoring of H. pylori, the following adverse events experienced by ≥1% of these patients were: 
vomiting (5.1%), oropharyngeal pain (4.5% to include throat irritation, sore throat, throat burning), nausea (2.3%), 
restlessness (2.3%), stomach ache/belly pain (1.1%), and diarrhea (1.1%). Most of the adverse events were experienced 
by patients within minutes to hours of ingestion of the Pranactin-Citric solution.   
In another clinical study comparing the UBiT®-IR300 and POCone® in pediatric patients ages 3 to 17 years, the following 
adverse events were observed among the 99 subjects enrolled: 2 incidences of headache, and 1 incidence each of cough, 
dry mouth and acute upper respiratory infection. 


