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Abstract

The prevalence of Helicobacter pylori (H. pylori) in-
fection and its complications increase with age. The
majority of infected individuals remain asymptomatic
throughout the life but 10%-20% develops peptic ulcer
disease and 1% gastric malignancies. The incidence
of ulcers and their complications are more common in
the older population resulting in higher hospitalization
and mortality rates. The increased use of medications
causing gastric mucosal damage and the decreased
secretion of protective prostaglandins in elderly are
major factors increasing gastric mucosal sensitivity
to the destructive effects of H. pylori. Due to higher
prevalence of gastrointestinal (GI) malignancies, upper
GI endoscopy is mostly preferred in elderly for the di-
agnosis of infection. Therefore, “endoscopy and treat”
strategy may be more appropriate instead of “test and
treat” strategy for dyspeptic patients in older age. Urea
breath test and stool antigen test can be used for con-
trol of eradication, except for special cases requiring
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follow-up with endoscopy. The indications for treatment
and suggested eradication regimens are similar with
other age groups; however, the eradication failure may
be a more significant problem due to high antibiotic
resistance and low compliance rate in elderly. Multidrug
usage and drug interactions should always be consid-
ered before starting the treatment. This paper reviews
briefly the epidemiology, diagnosis, disease manifesta-
tions, and treatment options of AH. py/ori in the geriatric
population.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Helicobacter pylori (H. pylori) infection is more
common in the older population and may cause signifi-
cant complications with severe morbidity and mortality.
There are similarities but also differences in the diag-
nosis and treatment of infection in elderly population
than non-elderly. Health care providers to the geriatric
population should take into consideration these nuanc-
es in the management of H. pylori infection in the older
patients.

Cizginer S, Ordulu Z, Kadayifci A. Approach to Helicobacter
pylori infection in geriatric population. World J Gastrointest
Pharmacol Ther 2014; 5(3): 139-147 Available from: URL:
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INTRODUCTION

The discovery of Helicobacter pylori (H. pylori) by Mat-
shall and Warren in 1983 resulted in a breakthrough in
the understanding and management of gastric diseases.
Currently, it is well known that H. pylori infection causes
chronic gastritis that may progress into peptic ulcer
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disease (PUD), gastric adenocarcinoma, and mucosa-
associated lymphoid tissue lymphoma (MALTorna)“"ﬂ.
The ability of this bacterium to persist and establish a
low-grade inflammatory state might induce an immu-
nologic response that may influence the occurrence and
progression of local and systemic diseases'”. Indeed, H.
pylori, now one of the best models for the investigation
of infectious diseases, have been widely studied to the
extent of finding its associations with extragastric disor-
ders™. Despite the extensive knowledge on the virulence
factors and immune manipulation mechanisms of H. py-
lori, there has been little success developing a vaccination
for this organism[7]. Instead, eradication therapy is used
for prevention and treatment. Recently, the eradication
rates through the standard proton pump inhibitor (PPI)-
based triple therapy has declined to unsatisfactory levels
of 80% or less, possibly due to antibiotic resistance, poor
compliance, and rapid metabolisms of PPI®"". There-
fore, several novel treatment regimens are emerging“”.
The frequency of H. pylori infection, its manifestations,
and eradication options are variable and depend on many
factors including age. In this review, we discuss the dif-
ferent aspects of H. pylori infection and its eradication in
elderly.

H. PYLORI INFECTION IN GERIATRICS
Epidemiology

H. pylori infection becomes rarer in recent years especially
in young and middle-aged populations due to improve-
ments in the quality of healthcare and effective treatment
optionsm]. However, the rate of H. pylori infection and
its complications are still increasing with age worldwide.
Epidemiologic studies report higher prevalence of H.
pylori infection in elderly with a ratio of over 70% in pa-
tients with gastrointestinal diseases and approximately
60% in asymptomatic patients''". Although the majority
of the infected patients remain asymptomatic through-
out the life, about 10%-20% of the patients will develop
PUD, and 1% will develop gastric cancer and MALToma
in addition to the possible extragastric cornplicationsﬂs’m].
Particularly elderly patients suffer from more serious
complications resulting in higher hospitalization and
mortality rates' ™", This difference in the geriatric popu-
lation can be illustrated by several factors. Firstly, in an
older patient, the presentation of H. pylori infection may
be subtle or atypical, which may delay the diagnosis. With
advanced age, the increased presence of concomitant
diseases and multidrug therapy, especially medications
causing gastric mucosal damage and bleeding (¢g., non-
steroidal anti-inflammatory drugs (NSAID), bisphospho-
nates, antiplatelet drugs, warfarin), can lead to increased
and severe complications of H. pylori infection. In par-
ticular, NSAID and H. pylori are independently the two
most important causes of peptic ulcer in adult popula-
tion”™. A meta-analysis showed that the peptic ulcer risk
in H. pylori infected NSAID takers was 61 times more
compared to H. pylori negative individuals not taking
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NSAID™!. In parallel to this study, H. pylori infection in
elderly NSAID users is also associated with a significantly
increased ulcer risk, which should be a concern consider-
ing the common use of NSAID in elderly population[zm.
Despite the unclear and rather complex synergy between
H. pylori infection and NSAID, it is well known that both
deteriorate mucosal defense mechanisms considerably.
Besides, the decreased secretion of protective prosta-
glandins, as well as gastric acid (possibly due to fundal
atrophic gastritis) with increased age can destruct the
mucosal barrier™*). Clinical studies performed in the
United States have shown that the percentage of H. pylori
screening in hospitalized elderly patients having PUD is
only 40%-56%, with a 50%-73% treatment rate after a
positive test result™. These results indicate that even if
the clinical characteristics and epidemiologic distribution
of H. pylori infection in the elderly have been extensively
reported, the medical attention for the H. pylori infection
in this population remains low.

Diagnosis

H. pylori infection can be diagnosed by noninvasive or in-
vasive methods. The selection of the appropriate test may
vary with the clinical setting[z’zs‘%]. Noninvasive tests in-
clude PC-urea breath test (UBT), stool antigen test (SAT),
and serology. The UBT is a readily available test with an
accuracy rate of > 97.9% in elderly patients regardless
of the cognitive function, comorbidity, and co-treatment
status” ). The SAT is reported to have a sensitivity of
76%-81% and specificity of 80%-93% in hospitalized el-
detly patientsmm, although these numbers may have been
presumably improved with the recent advances in the SAT
method. Currently, the laboratory SAT format (ELISA)
with monoclonal antibodies is recommended rather than
the rapid in-office test due to the significant difference
in the accuracy”. Both UBT and SAT can be used for
infection follow-up after eradication therapy because of
their ability to detect active infection”. The serology test
is a widely used and inexpensive test, but its diagnostic
accuracy is variable™ and only validated IgG tests should
be used™. Positive serology may indicate a past infec-
tion, and thus it cannot be used for infection follow-up
after eradication™, In elderly patients with immunode-
ficiency or protein malnutrition, false negative serology
results may occur due to lack of antibody responsem’m.
However, serology is helpful in patients with low bacterial
load (eg., use of antimicrobial and antisecretorial agents,
bleeding, presence of malignant lesions, e%.) and therefore
remains the only test that is not affected by local changes
in the stomach. Also, for all invasive and noninvasive tests
except for serology, discontinuation of PPI use for two
weeks prior to testing is necessarym.

Invasive techniques requiring an endoscopy are usu-
ally preferred in elderly patients due to the higher preva-
lence of gastrointestinal malignancies, as well as for their
superiority in analyzing the severity of gastritis and de-
tecting premalignant lesions™", H. pylori can be detected
through histological examination or by indirect assess-
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ment of the biopsy specimen with urease test, culture, or
polymerase chain reaction (PCR) analysis™”\. The urease
test provides inexpensive and rapid detection, however it
has lower sensitivity in patients aged 60 years and older™.
Cultures can assess the susceptibility of the strain to anti-
microbial agents, which is important for the management
of the infection"”. Nonetheless, false negative results
might be obtained with cultures due to frequent antibiotic
use in elderly. PCR detection of H. pylori infection offers
sensitive and accurate results rapidly and it is increas-
ingly becoming popular. PCR assays allow simultaneous
detection, quantification, genotyping, and virulence fac-
tor identification, as well as determination of antibiotic
resistant and cancer susceptible strains of H. py/aﬁm’m.
Despite the common statement of histopathology being
the “gold standard” for diagnosis of H. Pylori infection,
its accuracy depends on sampling locations and presence
of atrophic gastritisml‘ In addition, the frequent antibiotic
and PPI use, as well as active and recent bleeding may al-
ter the sensitivity. Therefore, discontinuation of PPIs two
weeks prior to endoscopy, and specimen collection from
both the body and antrum are recommended™. Tn par-
ticular, it has been recently reported that in patients with
extensive gastric atrophy, the corpus greater curvature is
the optimum biopsy site for histopathologic evaluation™,

Although current guidelines recommend a general
“test and treat” strategy for the uninvestigated dyspep-
sia® in populations with higher gastric cancer risk like
elderly patients, “endoscope and treat” strategy is pre-
ferred especially considering the lower acurracy of the
¥ 1In addition, H. pylori
infection in elderly might be asymptomatic or present
with other symptoms than dyspepsia. For example, the

inflammation caused by chronic H. pylori infection may

noninvasive tests in the elderly

result in atrophic gastritis and subsequently vitamin B12
deficiency™. Therefore, a complete work-up for H. pylori
is not only limited to diagnostic tests for detecting the
infection, but also includes the complications and comor-
bidities of the disease.

EFFECTS OF ERADICATION THERAPY
ON H. PYLORI ASSOCIATED DISEASE
MANIFESTATIONS

Peptic ulcer disease and associated bleeding
H. pylori infection and NSAID/aspirin use have inde-
pendent and additive effects on the higher prevalence
of PUD and ulcer bleeding in the elderly™™™. H. Pylori
positive NSAID users have an almost two fold increased
risk of peptic ulcer bleeding compared to NSAID users
without H. py/orzm]. Taken together with the increased
likelihood of bleeding associated with NSAID use in
elderly (approximately 7 times more frequent than young
adults)™] the concomitant presence of NSAID use and
H. pylori infection in elderly should raise a potential con-
cern for PUD and associated bleeding.

The eradication of H. pylori in elderly patients with
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PUD heals ulcers in over 95% of patients”™, improves

symptoms in over 85% of patients”", and dramatically
lowers the recurrence rate from 41.6% to 2.2%". For
prevention of both duodenal ulcer recurrence (RR = 0.19)
and gastric ulcer recurrence (RR = 0.31) H. pylori eradica-
tion is superior to no treatment” .

It is well established that the eradication of H. pylori
ptior to use of NSAID/aspirin is beneficial in prevention
of PUD and associated bleeding[w. However, the influ-
ence of H. pylori eradication in NSAID /aspirin users is
controversial. Based on multiple studies in this regard,
the most recent Maastricht IV/ Florence Consensus Re-
port™ have slightly different recommendations for long
term NSAID and low dose aspirin users. For NSAID us-
ers it is recommended to have continued PPI treatment
in addition to H. pylori eradication. For low dose aspirin
users, H. pylori test should be performed if there is a
history of PUD. After eradication in these patients, the
incidence of gastric bleeding remains low even without
gastroprotective agentsm.

Functional dyspepsia and gastritis

Patients with dyspepsia and H. pylori infection are report-
ed to have functional dyspepsia (FD) rather than PUD,
although the eradication benefit is less evident in FD in
comparison to PUD™. However, the long-term relief of
dyspepsia has been shown in one of 12 patients with H.
pylori and functional dyspepsia after H. pylori eradication,
which is better than any other treatment.

Prolonged H. pylori infection is a well-recognized
cause of different phenotypes of gastritis based on the
topography of the colonization and inflammation in the
stomach, including mild pangastritis, corpus, and antrum
predominant gastritis, each with different clinical out-
comes™. The antrum predominant gastritis, the most
common form of H. pylori mediated gastritis, is usually
associated with a normal to high secretion of gastric
acid and an increased risk of duodenal ulcer disease™.
On the other hand, the corpus predominant gastritis is
usually associated with hypochlorhydria and results in an
increased risk of developing gastric atrophy, intestinal
metaplasia, and ultimately gastric carcinoma™®”, As the
name implies, the patients with mild pangastritis do not
have clinically significant disease. It needs to be noted
that the different phenotypes are not completely separate
entities, and antrum predominant gastritis may progress
into the other types[z’%]. Regarding the effects of advanc-
ing age on gastritis, it has been shown that gastric acid
secretion decreases with age only in H. pylori positive
subjects[zzl. This influence is probably due to the increas-
ing prevalence of fundic atrophic gastritis in elderly™.
Evidence suggests that eradication of H. pylori infection
results 1;1 significant decrease in the activity of gastritis in

5

elderly®™.
Gastric malignancies

e i - f601,
H. pylori eradication may prevent gastric cancer” '; howev-
er, its effects depend on the histological stage and gastric
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localization. The progression of the premalignant lesions
can be prevented with the eradication”'
testinal metaplasia is established the eradication does not

| whereas if in-

completely prevent the gastric cancer, although it might
slow the progression[ﬁz’@]. A meta-analysis has shown that
the eradication significantly improves corpus atrophy, but
not antrum, and not intestinal metaplasiam. Therefore,
the early diagnosis with endoscopy and treatment are im-
portant in elderly patients. For low grade MALTomas, H.
Ppylori eradication is the first line treatment but the patients
need to be followed up after the treatment in case the

lymphoma fails to respond to the eradication®,

Extragastric diseases

H. pylori has been associated not only with diseases of the
gastrointestinal tract but also with extragastric diseases
most of which are commonly seen in elderly popula-
tion'. However, the causal or therapeutic links are stron-
ger in some extragastric diseases than the others. The
eradication is indicated in patients with unexplained iron
deficiency anemia, idiopathic thrombocytopenic purpura,
and vitamin B12 deficiency with significantly clear evi-
dence™™,

Multiple studies reported higher prevalence of H.
pylori infection in patients with type 2 diabetes mellitus
(DM), with one study analyzing the individuals older than
60 year old®™". Some groups even propose an association
between H. pylori infection and the metabolic syndrome,
supported by the synergistic effect of H. pylori infection
and higher body mass index (BMI) in increasing the level
of glycosylated hemoglobinm], the significant association
of H. pylori seropositivity with both DM and insulin use,
as well as the independent association of H. pylori positiv-
ity with microalbuminuria”™. On the other hand, there
are some other groups contesting these associations with
opposite ﬁndings[74’75]. Therefore, for obesity and DM the
evidence is unclear and further studies are warranted.

Some epidemiologic studies suggest the association
of H. pylori infection and neurologic diseases such as
stroke, Parkinson’s and Alzheimer’s diseases™ ™ as well
as ischemic heart disease””. Nonetheless, the evidence is
equivocal for H. pylori eradication and improvement of
these diseases™. Lastly, the bioavailability of thyroxine
and Capitalize I.-dopa improves with H. pylori eradication,
although there is no verification of direct clinical benefit
to the patients[gu’gn.

ERADICATION THERAPY

The triple therapy of PPI, clarithromycin, and amoxicil-
lin (or metronidazole) has been the standard for H. pylori
eradication since 1997 when the first Maastricht confer-
ence report was pubhshedlgzj. However, multiple studies
have reported suboptimal efficacy of this regimen with
cure rates of less than the initial aim of 80%"™'***7,
The decrease in efficacy might be associated with in-
creased resistance to clarithromycin, high bacterial load,
strain types, high gastric acidity, and low comphancem’ssj.
Among these factors, the clarithromycin resistance has
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been identified as the major contributor to the eradication
failure. To improve the efficacy, different combinations
of currently available antibiotics have been assessed”™”".
Triple therapy with PPI, amoxicillin, and metronidazole
has been proposed as an alternative to the standard ther-
apy with cure rates of 82%-94%", Sequential therapy
including a 5-d period with PPI-amoxicillin, followed by a
5-d period with PPI, clarithromycin, metronidazole (or ti-
nidazole) is another regimen that has been studied in dif-
ferent countries. A recent systematic review of 22 trials
revealed that the sequential therapy is more effective than
standard triple therapies, confirming that the sequential
administration of drugs is a successful therapeutic inter-
vention for H. pylori eradication. Whether the use of the
modified sequential therapy with longer duration of se-
quential regimens is actually more advantageous than that
of 10-d sequential therapy requires further studies”"”.
Non-bismuth quadruple therapy, also called “concomitant
therapy”, has been offered as a more convenient regimen
for the patient, which involves all three antibiotics to be
taken simultaneously together with a PPI for a period of
10-14 d. A recent meta-analysis from 19 studies (2070 pa-
tients) on concomitant therapy revealed a mean of 88%
cure rate, superior to standard triple therapy, with a safe
and well-tolerated proﬁlem.

The rate of the clarithromycin resistance is variable
in different regions, with a threshold of 15%-20% preva-
lence to classify low or high clarithromycin resistance™.
The clarithromycin resistance determines the approach
to H. pylori eradication. In regions with low resistance,
the standard triple therapy including clarithromycin is still
recommended as first line regimenm. Different ways of
improving the effectiveness of PPI-clarithromycin-con-
taining regimens have been proposed including increasing
the dosage and timing. Significant evidence from multiple
studies suggests that high-dose PPIs increase in the cure
rates up to 10% in comparison with standard doses™.
Extension of PPI-clarithromycin-containing triple thera-
pies from 7-d to 10-14 d has been shown to increase the
eradication rate by about 5% without significant differ-

p.100] Bismuth-containing

ence in the rate of side effects
quadruple therapy may be either the first line regimen in
a low clarithromycin resistance region or the second line
therapy if PPI-clarithromycin containing triple therapy
fails. An alternative second line treatment in this popula-
tion is levofloxacin-containing triple therapy. After two
treatment failures, third line treatment should be guided
by antimicrobial susceptibility testing[%].

In regions with high clarithromycin resistance, bis-
muth-containing quadruple treatment has been suggested
as the first line regimen[%]. This regimen achieved a sig-
nificantly better eradication rate compared to standard
triple therapy (82% »s 62%) in a population with high
clarithromycin resistance"". Tf the bismuth-containing
quadruple therapy is not available, sequential treatment or
a non-bismuth quadruple therapy is may be administered.
Similar to the low clarithromycin resistance regions, if the
first line treatment fails in a high resistance region, it may
be followed by levofloxacin-containing triple therapy as
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the second line, and antibiotic susceptibility guided treat-
ment as the third line therapy™.

In the light of above-mentioned guidelines for H. py-
lori eradication, there are several issues to be emphasized
in elderly population. Firstly, antibiotic resistance is par-
ticularly important in elderly due to increased prevalence
of drug consumption and lower compliance potential in
this population“oz’103]. The health care providers should be
especially cautious about the emerging levofloxacin resis-
tance primarily in patients with chronic infectious bron-
chopneumopathy as they may have already received fluo-
roquinolones™. Structured patient counseling and follow-
up might improve the patient compliance and efficacy of
the therapy”w
resistance. Secondly, the drug interaction is of significant

and therefore, assist preventing antibiotic

importance in eldetly population in whom polypharmacy
is a common occurrence. Although the choice of PPI in
H. pylori eradication does not affect the treatment suc-
cess when used in standard doses"™”, different PPIs might
have different drug interactions. Omeprazole is the PPI
that is most likely to have drug interactions particularly
with cardiovascular drugs and clopidogrel, both of which
commonly used in elderly. On the other hand, pantopra-
zole is the least likely PPI to interact with clopidogrel[ms].
Similatly, frequently used antibiotics for eradication such
as clarithromycin, amoxicillin, metronidazole, and tetra-
cycline may also have important drug interactions with
commonly used medications in elderly""”., Although it is
not easy to determine the effects of a particular drug’s in-
teraction in the large number of variables, cardiovascular
drugs such as statins, antiarrthythmic drugs, and warfarin
are among the well-established drugs which may interact
with these antibiotics!"™. If the risk of interaction out-
weighs the benefit, the eradication treatment should be
avoided or suspended. In addition, some co-morbidities
in the eldetly might require additional modification in the
treatment plan. For example, while metronidazole can
be used without dosage alteration in patients with renal
failure, amoxicillin and clarithromycin require dose ad-
justment in patients with creatinine clearance less than 30
ml./min. These antibiotics may cause transient and mild
elevation in the liver enzymes, but severe hepatotoxicity is
unusual particularly in short term usage. Dosage adjust-
ments for PPIs are not necessary in eldetly patients or
those with renal failure or mild hepatic impairmentm(’].

Last but not least, as the complications of H. pylori
infection are increased with age, the proper follow-up
testing needs to be conducted after eradication therapy to
prevent further progression of the disease. While patients
with gastric ulcer or gastric MALToma, or severe gastritis
should be evaluated by endoscopy after therapy, the re-
maining situations may be followed-up with noninvasive
methods (UBT or laboratory-based validated monoclonal
SAT) [26,10()].

CONCLUSION

H. pylori infection is a prevalent health problem in the
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older patients due to multiple factors increasing the po-
tential damage of bacteria to gastric mucosa. The comor-
bidities and multidrug therapy can lead to increased and
severe complications of H. pylori infection. The invasive
tests using upper GI endoscopy should be preferred for
the diagnosis of infection. The therapeutic approach
suggested by the Maastricht IV Consensus Report is also
suitable for older patients; however, the eradication fail-
ure may be a more significant problem due to high antibi-
otic resistance and low compliance rate. The expectation
from eradication therapy in these patients should meet
the therapeutic goals and therefore, the health care pro-
viders should take into account the specific characteristics
of geriatric population.
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