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Helicobacter pylori Infection in Nonsteroidal Anti-inflammatory Drug Users
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NSAID-induced upper gastrointestinal (Gl) damage occurs easily in people with a prior history of complicated or uncomplicated
ulcers. Many recent clinical studies have proved the benefit of Helicobacter pylori eradication in NSAID users; however, the
exact pathophysiologic relationship between concomitant H. pylori infection and NSAID use has not yet been fully elucidated.
Testing and eradication of H. pylori are generally recommended in patients who are at a high risk for NSAID-induced Gl damage.
However, in high-risk patients, ulcer prophylaxis with proton pump inhibitor or misoprostol is needed even if H. pylori has
been successfully eradicated. In low-risk patients, it is still questionable whether or not eradication of H. pylori can reduce
upper Gl damage. However, in western countries, due to its cost effectiveness, testing and eradication of H. pylori is recommended
before starting aspirin or NSAID irrespective of the risk level. In regions with a high prevalence of H. pylori infection (>20%),
the usefulness of testing and eradication of H. pylori has not yet been determined. (Korean J Gastroenterol 2014;64:70-75)
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INTRODUCTION

NSAIDs and aspirin are prescribed worldwide. Upper gas-
trointestinal (Gl) damage due to these drugs has been the
main concern and its complication such as bleeding is a
life-threatening condition. The risk of NSAID-induced upper
Gl damage is increased in the elderly, Helicobacter pylori in-
fection, concomitant corticosteroid and anticoagulant use,
and prior history of ulcers.” Detection and treatment of H. py-
lori is recommended in de novo long-term NSAID users be-
cause H. pylori seems to act synergistically with NSAID, caus-
ing upper Gl damage. This report focuses on the pathophysi-
ology, interaction of H. pylori with NSAID in NSAID-induced up-
per Gl damage, cost effectiveness of H. pylori eradication,

and clinical studies on H. pylori eradication in NSAID users,
in order to propose the best therapeutic guidelines for man-
agement of H. pylori infection in NSAID users.

MAIN SUBJECTS

1. Pathophysiology

H. pylori and NSAIDs are the most important risk factors
in the pathogenesis of gastric mucosal damage. Some stud-
ies have shown that the interaction between H. pylori and
NSAIDs in ulcer development may be independent, syner-
gistic, additive, or antagonistic.2 In general, the harmful ef-
fects of NSAIDs are related to the reduction of prostaglandin
synthesis through inhibition of the cyclooxygenase 1 (COX-1)
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Table 1. Recommended Guidelines for Helicobacter pylori Eradication in NSAID or Aspirin Users

High risk for peptic ulcer

Low risk for peptic ulcer

Naive NSAID users
prevalence

Chronic NSAID users
Low-dose aspirin users

H. pylori eradication irrespective of H. pylori

H. pylori eradication and PPl maintenance
H. pylori eradication and/or PPl maintenance

H. pylori eradication in population with a low prevalence
because of cost effectiveness

H. pylori eradication in population with a high prevalence
is controversial

Not recommended

Controversial

PPI, proton pump inhibitor.

pathway or direct topical injury.3 On the other hand, H. pylori
can damage the mucosa by inducing an inflammatory
response. It triggers a substantial inflammatory response in
the mucosa, involving cytokines and neutrophils and lympho-
cyte infiltration.* A variety of virulence factors also appear to
play a role in the pathogenesis of NSAID-induced upper Gl
damage. These include the cytotoxin-associated proteins
(CagA), vacuolating cytotoxin (VacA), urease and motility.4

Thus, NSAID use and H. pylori infection may impair the gas-
tric mucosal defense by different mechanisms: H. pylori in-
fection induces mucosal inflammation, whereas NSAIDs
mainly inhibit synthesis of gastric prostaglandin. Because
these two factors induce gastroduodenal injury through dif-
ferent mechanisms, they may have additive effects in terms
of producing ulcers. Another theory is gastric adaptation,
which is the attenuation of mucosal damage with prolonged
NSAID use. Therefore, H. pylori is thought to impair the adap-
tation of gastric mucosa to repeated administration of
NSAIDs. H. pylori infection and NSAIDs can also induce a syn-
ergistic effect on inflammatory cytokines. Both H. pylori and
NSAIDs induce production of pro-inflammatory cytokines,
such as tumor necrosis factor-o,, interleukin (IL)-1p, IL-8, and
leukotriene B4, which play a critical role in development of
gastroduodenal mucosal injuries, including erosion and
ulceration.® On the other hand, some studies have reported
that the interaction between H. pylori and NSAIDs is
antagonistic.5 Some studies emphasized that H. pylori en-
hances gastric mucosal prostaglandin synthesis, whereas
NSAIDs suppress it.? Although a few studies have demon-
strated the protective effect of H. pylori against NSAID-in-
duced gastric ulceration, the results of many well-designed
clinical trials have strongly demonstrated that H. pylori can
be an aggravating factor for NSAID-induced upper Gl
damage.

In summary, both H. pylori infection and NSAID use sig-

nificantly increase the risk of gastric mucosal damage, and
these two risk factors affect ulcer formation synergistically,
independently, or additively. However, the exact relationship
between H. pylori infection and NSAID use in patients with

gastric mucosal damage has not yet been fully elucidated.

2. Cost effectiveness (Table 1)

The role of H. pylori eradication in prevention of Gl damage
is not well defined, despite the well-established role of proton
pump inhibitor (PPI) in NSAID users. Testing for H. pylori is rec-
ommended only if there is a reasonable option for treatment.
Therefore, a definite consensus on screening and erad-
ication of H. pylori in NSAID users infected with H. pylori ac-
cording to the level of risk should be determined.

Eradication of H. pylori is generally regarded as a cost-ef-
fective method for preventing peptic ulcer disease asso-
ciated with NSAID treatment in Western countries, where the
prevalence of H. pyloriis low (< 20%).1 The American College
of Gastroenterology guidelines recommend H. pylori screen-
ing and treatment with H. pylori eradication therapy for pa-
tients in need of long-term NSAID therapy regardless of the
associated risk factors.® Health technology assessments by
the National Institute for Health and Clinical Excellence have
also demonstrated that H. pylori screening/eradication is the
most cost-effective strategy.7

In Asian countries, which have a higher prevalence of H. py-
lori infection, there is controversy over the general applica-
tion of screening and eradication of H. pylori infection. Some
Asian studies have reported on cost-effectiveness analysis of
H. pylori screening/eradication in NSAID users.®® One
Korean study reported that H. pylori screening/eradication
strategy was found to be less expensive and more effective
compared to the no-screening strategy among patients.8 This
finding was more apparent in younger individuals.® However,

as already known, NSAID-induced toxicity is mainly a concern
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in the elderly. A randomized study conducted in China also
demonstrated that eradication therapy prior to initiation of
long-term NSAID therapy, when compared to no H. pylori
eradication, resulted in lowering the mean cost per patient
and was more effective in prevention of symptomatic ulcers
in H. pylori-infected patients with a history of peptic ulcer.’
This study showed that H. pylori eradication is beneficial only
before starting NSAID treatment, whereas in those who are
already long-term NSAID users there is no clear benefit."

In summary, for high-risk individuals in Western and Asian
countries, eradication of H. pylori is generally regarded as a
cost- effective method for prevention of peptic ulcer disease
associated with NSAID treatment. In western countries,
where the prevalence of H. pylori is low, because of its cost
effectiveness, H. pylori screening/eradication can be recom-
mended in even low-risk patients. However, H. pylori screen-
ing/eradication in low-risk patients is still questionable in re-
gions with high prevalence of H. pylori. H. pylori screen-
ing/eradication in chronic users of NSAIDs is still optional in-
stead of mandatory, although H. pylori eradication can re-
duce the risk of Gl complications in NSAID users.

3. Clinical studies of H. pylori eradication in NSAID
users

There is a difference in the benefits of eradicating H. pylori
between naive users and those receiving chronic long-term
NSAID treatment.

Three randomized trials showed that eradication of H. py-
lori before NSAID therapy reduces the occurrence of NSAID-

. . 11,12
induced peptic ulcers.

One of the studies assessed pa-
tients with a previous history of ulcers.™* Results of this study
showed that the rate of endoscopic ulcers was 12% in the
eradication group and 34.4% (relative risk, 0.65; p=0.0085)
in the placebo group. The incidence of complicated ulcers
was also reduced in the eradication group compared with the
placebo group (4.2% vs. 27.1%; relative risk, 0.85; p=
0.0026). In another randomized study reported by Labenz et
al.,™? patients with no prior history of ulcers also showed a re-
duction in the occurrence of ulcers after H. pylori eradication.
They also reported that both H. pylori eradication and PPI
were equally effective in reducing the risk of ulcer in naive
NSAID users.™ However, this is quite controversial, with con-
flicting results in patients who are already receiving NSAIDs.
The meta-analysis by Vergara et al.”® showed that eradication

seems less effective than treatment with a maintenance PPI
for prevention of NSAID-induced ulcers. They included 385
patients and compared the eradication group vs. the PPI
group; five of 196 (2.6%) patients developed a peptic ulcer
in the eradication group vs. O of 189 (0%) patients in the PPI
group (OR, 7.43; 95% Cl, 1.27-43.6). This result showed that
PPl is more effective than H. pylori eradication alone in pre-
vention of ulcers in patients who are already receiving
NSAIDs. This meta-analysis also showed a significant reduc-
tion of the ulcer risk for NSAID-naive patients (OR, 0.26; 95%
Cl, 0.14-0.49) but not for patients previously treated with
NSAIDs (OR, 0.95; 95% Cl, 0.53-1.72)."

In several randomized trials in chronic NSAID users, H. py-
lori eradication did not reduce the risk of ulcers or ulcer

complications.***’

In one randomized placebo-controlled tri-
al, H. pylori eradication therapy in patients on long-term
NSAID treatment had no beneficial effect on the occurrence
of ulcers, erosions, or dyspepsia.14 On endoscopy, gastro-
duodenal ulcers were diagnosed in six (4%) and eight (5%)
patients in the eradication and placebo groups, respectively
(p =0.65). In addition, no significant differences were found
in development of gastroduodenal erosions, dyspepsia, or in
quality of life.

Another double-blind, placebo-controlled trial showed
that eradication of H. pylori in patients receiving long-term
treatment with NSAIDs did not prevent ulcer development.15
Endoscopy at 12 weeks showed peptic ulcer development in
five (7%; 95% Cl, 2-16) patients among those who received
triple therapy and in six (9%; 95% Cl, 3-18) patients among
those who received placebo (p=1.00). No significant differ-
ence in development of ulcers was observed between these
two groups. However, the common observation in the two pre-
vious studies was that the rate of ulcer development was very
low, although a larger sample size is required in order to con-
firm this finding. Helicobacter eradication for lessen pre-
vention (HELP) NSAID study'® demonstrated that H. pylori
eradication in long-term users of NSAIDs did not affect the
rate of peptic ulcers or dyspepsia over six months. Patients
were randomized to receive eradication therapy or omepra-
zole with placebo antibiotics. Ulcer-free patients continued
NSAIDs but did not receive an anti-ulcer treatment for up to
six months. No difference in the relapse of dyspeptic symp-
toms or ulcers was observed between the two groups.le Chan
etal."” examined the risk of recurrent ulcer bleeding. In this
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study, H. pylori-positive patients received eradication ther-
apy followed by naproxen alone, and naproxen and PPL. In six
months, 18.8% of patients receiving eradication therapy,
compared to 4.4% of patients receiving omeprazole, had re-
current ulcer bleeding (p=0.005), demonstrating that PPI
was superior to eradication therapy in prevention of recurrent
bleeding in patients taking NSAIDs except for aspirin.

In summary, in naive NSAID users, it is clearly beneficial to
eradicate H. pylori. Primary prophylaxis with H. pylori erad-
ication or PPl therapy is equally effective in reducing the risk
of ulcer in naive NSAID users. However, H. pylori eradication
alone does not reduce the incidence of gastroduodenal ul-
cers in patients who are already receiving long-term NSAID
treatment. H. pylori eradication alone is less effective in sec-
ondary prevention of recurrent ulcers and ulcer complica-
tions in chronic NSAID users, and the use of a gastro-
protective agent is mandatory in patients with a history of
peptic ulcers.

4. Clinical studies of H. pylori eradication in aspirin
users

Like NSAIDs, aspirin can also cause upper Gl damage.
Low-dose aspirin (75-325 mg) is widely used for prevention
of cardiovascular or cerebrovascular events in at-risk
patients. Even low-dose aspirin is an important predisposing
factor for peptic ulcer bleeding and intestinal injuries such as
small bowel bleeding.'® Although the mechanism of ulcer-
ation is complex, it appears that reduced production of
COX-generated cytoprotective prostaglandins induces ulcer-
ation. The risk of bleeding is also increased because of plate-
let dysfunction. Low-dose aspirin-induced Gl complications
are sometimes manifested as sudden onset of upper Gl
bleeding, particularly in the elderly. Aspirin itself can directly
damage gastric epithelial cells. However, enteric-coated as-
pirin that escapes local direct toxicity can cause Gl toxicity
due to the systemic effect of reduced production of
prostaglandins. H. pylori infection is associated with an in-
creased risk of uncomplicated and complicated gastro-
duodenal ulcers in low-dose aspirin users. Eradication of H.
pylori reduces the risk of complicated and uncomplicated
gastroduodenal ulcers associated with low-dose aspirin use.

A systematic review of the impact of H. pylori on upper Gl
bleeding risk in aspirin users indicated that the current data
are not sufficient to allow a meta-analysis or to draw firm
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conclusions.™ In a case control study by Lanas et al.,* H. py-
lori infection was found to be an independent risk factor for
ulcer bleeding in patients taking low-dose aspirin (OR, 4.7;
95% Cl, 2.0-10.9). One study showed that eradication of H.
pylori is equivalent to treatment with omeprazole in pre-
vention of recurrent ulcer bleeding in aspirin users."® Among
patients taking aspirin, the probability of recurrent bleeding
during the six-month period was 1.9% for those who received
eradication therapy and 0.9% for those who received ome-
prazole (absolute difference, 1.0%; 95% CI, —1.9-3.9).*®

In a large-scale, long-term, prospective cohort study, the
incidence of ulcer bleeding (per 100 patient-years) in the H.
pylori-eradicated cohort (0.97; 95% Cl, 0.53-1.80) did not dif-
fer significantly from that of the average-risk cohort (0.66;
95% Cl, 0.38-0.99).”* In contrast, the study showed that the
concomitant use of NSAIDs, steroids, anticoagulants, and
other antiplatelet drugs significantly increased the risk of ul-
cer bleeding. These data indicate that the risk of recurrent ul-
cer bleeding with low-dose aspirin use can be decreased af-
ter H. pylori eradication alone.

In summary, although there is no definite relationship be-
tween aspirin use and H. pylori eradication, several studies
reported that H. pylori eradication may prevent the long-term
occurrence of ulcer bleeding.

5. What is the best option for prevention of upper Gl
toxicity in high-risk individuals?

A meta-analysis showed that H. pylori eradication seems
to be less effective than treatment with a maintenance PPI
for prevention of NSAID-associated ulcers. A long-term NSAID
user with a history of complicated ulcers requires continued
PPl treatment as well as eradication treatment, although the
long-term incidence of peptic ulcer complications is low after
eradication even in the absence of gastroprotective treat-
ment. However, in a long-term user of PPI, there are concerns

about its adverse effects and drug interactions.”*>*

PPIs may
increase the risk of Clostridium difficile-associated diarrhea
and fractures. Omeprazole may interfere with the metabo-
lism of clopidogrel, although studies demonstrating that
there is no clinical interaction between PPIs and clopidogrel
in terms of cardiovascular events have been reported.22
Long-term PPl administration may promote the progression
of H. Pylori-related atrophy and precancerous lesion.?*?°

Hence, in long-term PPl users, H. pylori eradication is
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recommended. It would be reasonable to consider co-admin-
istration of PPl and aspirin or NSAID in case the benefit of Gl
protective effect outweighs the potential harm of long-term
PPI use. COX-2 inhibitor and alternative analgesics such as
tramadol and acetaminophen could be used in high-risk

patients.””*®

Other antiplatelet agents such as clopidogrel or
cilostazol can be substituted for aspirin to prevent car-
diovascular or cerebrovascular accidents. However, clopi-
dogrel can also cause upper Gl damage in patients with a his-

tory of peptic ulcer bleeding.?**°

Until now, PPl and low-dose
aspirin has been the best option for prevention of car-
diovascular or cerebrovascular accidents in patients with

complicated peptic ulcers.®

CONCLUSIONS

H. pylori infection and NSAID use are independent risk fac-
tors for development of peptic ulcer disease, and there is an
increased risk when both of these factors are present. There
is a difference in the benefits of testing and eradication of H.
pylori between naive users and those receiving long-term
NSAID treatment. In naive users, it is clearly beneficial to
eradicate H. pylori, whereas in those who are long-term users
there is no clear benefit. In Asian countries, where the preva-
lence of H. pyloriis high, testing and eradication of H. pylori
has been recommended only in high-risk patients, including
those with complicated or uncomplicated peptic ulcers, con-
trary to western countries.
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