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Upon completion of this activity, participants

will be able to:

1. Distinguish common antigens found in

patients with acute anterior uveitis

2. Identify other extra-gastrointestinal condi-

tions associated with infection with H. pylori

3. Evaluate the association between H. pylori

infection and acute anterior uveitis

4. Analyze other chronic infections that might

affect intraocular pressure among patients

with acute anterior uveitis
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Abstract

Purpose We investigated the influence of

H. pylori infection on intraocular pressure

(IOP) in anterior uveitis patients to clarify

whether H. pylori infection is related to

high IOP in anterior uveitis.

Methods In this prospective study, 165

Korean anterior uveitis patients were

examined. All patients underwent serological

analysis to identify the cause of uveitis,

including the presence of H. pylori infection

by enzyme-linked immunosorbent assay.

Serological values were compared between

patients with and without high IOP.

Results Seropositivity for H. pylori was

69.70% of patients with high IOP and 38.38%

of patients with normal IOP (Po0.01).

Conclusion This study suggests that

H. pylori infection is associated with

high IOP in anterior uveitis.
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Introduction

Uveitis may cause elevated or reduced

intraocular pressure (IOP). Anterior uveitis is

the most common form of intraocular

inflammation; it is also the most common cause

of high IOP in uveitis.1 Well-known causes of

increased IOP are herpetic anterior uveitis,

Posner–Schlossman syndrome, sarcoid uveitis,

toxoplasmic retinochoroiditis, listeria

endophthalmitis, syphilitic uveitis,

cytomegalovirus infection, HLA-B27-associated

uveitis, and others.2 Several mechanisms may

be involved in the pathogenesis of increased

IOP in the presence of inflammation, including

obstruction of the trabecular meshwork by

inflammatory cells and proteins by breakdown

of the blood–ocular barrier,3 trabeculitis,4

formation of peripheral anterior synechiae,

posterior synechiae,1 neovascularization,5

anterior displacement of the lens–iris diaphragm,6

and the use of steroids to treat the uveitis.7

Helicobacter pylori (H. pylori) is a common,

curved, spiral, Gram-negative bacteria that has

been associated with various extradigestive

disorders, in addition to its well-known

association with gastrointestinal disorders.8–11

In the past year, several studies have suggested

an association between H. pylori infection and

various extradigestive diseases, including

cardiovascular and immunological disorders.

As the release of large amounts of various

proinflammatory and vasoactive substances,

such as cytokines, eicosanoids, and acute phase

reactant proteins follows gastric colonization

by H. pylori, the bacterium may be involved in

vascular disorders.9–14 Moreover, several

clinical observations suggest a role for H. pylori

infection in various immunological disorders.

There have been reports of resolution of various

autoimmune diseases (such as Henoch–

Schonlein purpura, Sjogren’s syndrome, and

autoimmune thrombocytopenia) after H. pylori

eradication.8–10 Kountouras et al14 reported the

first link between H. pylori infection and

glaucoma. These authors suggested H. pylori

infection may influence the pathophysiology of

glaucoma by releasing various proinflammatory

and vasoactive substances.15

In the current study, we investigated the

association between H. pylori infection and

IOP in Korean anterior uveitis subjects.

Methods

This prospective case–control study included

Korean patients with uveitis seen at Kim’s Eye

Hospital, Konyang University from July 2009 to

April 2010. The study was approved by the

ethics committee of the local institutional
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review board. Participants were enrolled after obtaining

written informed consent.

All cases in our study were newly diagnosed as acute

unilateral anterior uveitis (AAU), which had not received

prior medical treatment and which developed suddenly

with the duration of r3 months. We used the term

‘Anterior uveitis’ according to the Standardization of

Uveitis Nomenclature classification. Anterior uveitis is

thus defined as intraocular inflammation primarily

involving the anterior chamber. The severity of

intraocular inflammation was assessed according to the

recommendations of the Standardization of Uveitis

Nomenclature Working Group.16 At the initial visit, a

detailed ocular and medical history was collected,

including demographic characteristics. All participants

underwent a complete ophthalmic examination,

including funduscopic examination after pupil dilation,

at initial evaluation. All subjects with diabetes mellitus, a

myopic refractive error exceeding � 8 diopters, subjects

who have been diagnosed as or treated for uveitis before,

or any active eye diseases other than uveitis were

excluded. Patients were excluded from this study who

had a history of ocular surgery, including laser surgery,

or treatment for ocular trauma, glaucoma or ocular

hypertension, narrow angle, large peripheral anterior

synechiae (490 degree), or retinal disorders. No patients

received oral medications that could decrease IOP

(eg, carbonic anhydrase inhibitors, systemic beta

blocker).

All subjects underwent routine serologic analysis for

uveitis, including the presence of H. pylori infection.

A total of 165 consecutive anterior uveitis patients from

an outpatient glaucoma clinic and uveitis clinic were

enrolled. The IOPs were measured with a Goldmann

applanation tonometer (Haag-Streit International,

Koeniz, Switzerland), and patients with an IOP greater

than 22mmHg were classified to the anterior uveitis

with high-IOP group. The anterior uveitis with high-IOP

group included 66 patients, while the anterior uveitis

without high-IOP group consisted of 99 patients.

Laboratory tests

Venous samples were obtained from each subject.

Anti-H. pylori immunoglobulin G (IgG) levels were

determined quantitatively with an enzyme-linked

immunosorbent assay (ELISA). Anti-varicella zoster

virus (VZV) IgG, herpes simplex virus (HSV) IgG,

toxoplasma IgG, and rheumatoid factor (RA) levels were

determined in a similar manner. The presence of the

HLA-B27 allele was identified by polymerase chain

reaction. Anti-nuclear antibody (ANA) and HIV levels

were determined by ELISA. Rapid plasma reagin was

also evaluated.

H. pylori serologic analysis

The H. pylori serologic analysis status was determined

using ELISA (Green Cross Medical Science Corp, Seoul,

South Korea); an assay valueo15U/ml was considered

negative, and a value Z15U/ml was considered

positive. The kit in this study used H. pylori antigen

obtained from Korean H. pylori strains, and in Korean

adults had a sensitivity and specificity of 97.8% and

92.0%, respectively.17

Statistical analysis

A chi-square test was carried out to compare various

categorical factors and progression direction among

groups. An independent t-test was used to compare

continuous factors among groups. Logistic regression

analysis was performed for risk factor analysis. Statistical

analysis was carried out using the Statistical Package for

Social Sciences version 17.0 (SPSS Inc., Chicago, IL, USA).

A P-value o0.05 was considered statistically significant.

Results

No age or sex differences were observed between with

high IOP and without high IOP groups (Table 1). Mean

follow-up durations were 34.15±19.75 days in group of

uveitis without high IOP and 37.46±24.11 days in group

of uveitis with high IOP (P¼ 0.128). No patients had a

positive HIVor rapid plasma reagin test. Anterior uveitis

patients with a high IOP had significantly more positive

H. pylori tests than those without high IOP. Anterior

uveitis patients without high IOP had significantly more

positive VZV and HSV tests than did those with high

IOP. The HLA-B27 allele was detected more frequently in

anterior uveitis patients without high IOP. There were no

significant differences in positive results of toxoplasma,

ANA, and RA levels between the two groups (Table 2,

Table 3, Figure 1). To detect the difference between 70%

of H. pylori IgG among uveitis patients with high IOP and

40% of H. pylori IgG among uveitis patients without high

Table 1 Patient demographics

Uveitis with
high IOP

Uveitis
without
high IOP

P-value

Follow-up duration
(days)

37.46±24.11 34.15±19.75 0.124

Age (years) 44.92±14.7 44.38±13.0 0.318
Gender (male: female) 38 : 28 57 : 42 0.101
IOP (mmHg) 34.06 (22–48) 12.93 (5–20) 0.021

Abbreviation: IOP, intraocular pressure.

Independent t-test, Chi-square test.
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IOP, we used a two-sided Fisher exact test with an alpha

level of 0.05. At a power of 95.8%, there will be 46 uveitis

patients with high IOP and 99 without high IOP.

Discussion

In the current study, H. pylori were detected more

frequently in anterior uveitis patients with high IOP.

This suggests that H. pylori infection may have a role in

increasing IOP in anterior uveitis patients, though a

potential causative role for H. pylori in anterior uveitis is

not clear. In anterior uveitis patients without high IOP,

VZV, HSV, and HLA-B27 were detected more frequently.

There were no significant differences in toxoplasma,

ANA, or RA levels between the groups.

Although the cause of AAU is not clearly known, both

genetic and exogenous factors are thought to have an

important role in the development of AAU. In more than

50% of AAU patients, uveitis is associated with the

presence of HLA-B27 antigen.18 In addition, gram-

negative bacteria, such as Klebsiella, Salmonella, Shigella,

Yersinia, and Chlamydia have been suggested to be

involved in the pathophysiology of AAU.19–22

In general, during uveitis, the blood–ocular barrier is

broken down following the influx of immunocompetent

cells, inflammatory materials, and proteins. These

mediators, including cytokines and chemokines, are

thought to have a major impact on secondarily elevating

IOP. However, the acute increase in pressure in the

early stages of uveitis may be due to inflammation

of the trabecular meshwork.23

Previous studies have shown that the effects of

H. pylori infection on glaucoma.14,24–26 Kountouras et al14

noted that patients with glaucoma had a high frequency

of H. pylori infection, and that there was a beneficial effect

of H. pylori eradication upon glaucoma progression,

suggesting a possible causal link between H. pylori and

glaucoma.

Table 2 Distribution of serological results in anterior uveitis patients with/without high IOP

Uveitis with high IOP Uveitis without high IOP Risk factor analysis

Odds ratio 95% CI P-value

H. pylori IgG 46/66 (69.70%) 38/99 (38.38%) 3.753 1.935–7.277 0.004
VZV IgG 33/66 (50.0%) 85/99 (86.56%) 0.163 0.077–0.342 0.002
HSV IgG 23/66 (34.85%) 79/99 (79.80%) 0.134 0.066–0.271 0.007
Toxoplasma IgG 1/66 (1.52%) 6/99 (6.06%) 0.660 0.488–35.281 0.201
HLA-B27 3/66 (4.56%) 24/99 (24.24%) 0.061 0.011–0.316 0.008
ANA 3/66 (4.56%) 3/99 (3.03%) 1.540 0.301–7.870 0.545
RA 5/66 (7.58%) 7/99 (7.07%) 1.089 0.331–3.588 0.764

Abbreviations: HLA, human leukocyte antigen; HSV, herpes simplex virus; IgG, immunoglobulin G; IOP, intraocular pressure; VZV, varicella zoster virus.

Chi-square test, Logistic regression analysis.

Table 3 Multivariate regression analysis of risk factors (adjusted with age, gender, and serological results of Toxoplasma IgG,
ANA, and RA)

Uveitis with high IOP Uveitis without high IOP Risk factor analysis

Odds ratio 95% CI P-value

H. pylori IgG 46/66 (69.70%) 38/99 (38.38%) 3.853 1.968–7.317 0.003
VZV IgG 33/66 (50.0%) 85/99 (86.56%) 0.173 0.079–0.353 0.002
HSV IgG 23/66 (34.85%) 79/99 (79.80%) 0.142 0.061–0.269 0.006
HLA-B27 3/66 (4.56%) 24/99 (24.24%) 0.105 0.010–0.311 0.009

Abbreviations: HLA: Human leukocyte antigen; HSV, herpes simplex virus; IgG, immunoglobulin G; IOP, intraocular pressure; VZV, varicella

zoster virus.

Chi-square test, Binary logistic regression analysis.

Figure 1 Associations between pathogenic etiologies and IOP
in anterior uveitis patients.
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According to their interpretation, if H. pylori exists in

or an immunologic response to H. pylori, or has a harmful

effect on, the trabecular meshwork, a decreased outflow

capacity induced by inflammation may cause ocular

hypertension and glaucoma. Choi et al27 suggested that

one of the causes of high IOP in glaucomatocyclitic crisis

may be H. pylori.

This present study relied on serological analysis

for documentation of H. pylori infection. Serological

testing by ELISA permits detection of prior exposure

by measuring antibody levels and provides excellent

sensitivity and specificity.28 Although ELISA requires

sampling of blood and does not discriminate between

current and prior infection, this method is inexpensive,

quick to perform, and known to be a sensitive and

specific test in most populations;24 thus, we selected

serological analysis as an effective method readily

acceptable to study participants. As serological testing

by ELISA is useful in detecting exposure to chronic

infections, given that most patients remain seropositive

after treatment, if H. pylori exposure or the presence of

H. pylori IgG increase the risk of increased IOP,

serological testing for IgG is more likely to reflect

evidence of a risk factor than other tests specific for acute

infection or prior infections. Possible alternative tests for

diagnosing H. pylori infection include endoscopy and the

urea breath test. Endoscopy is associated with potential

complications, discomfort, and considerable expense.

The urea breath test has sensitivity and specificity

comparable to those of endoscopy29 and is less

expensive; they are also noninvasive and global in

nature. However, the urea breath test is limited in its

ability to detect H. pylori infection. To consider causative

mechanisms, such as immunological reactions, we

regarded serological tests as more appropriate for

use in the current study.

Prevalence of H. pylori infection has been known to

vary by country, ethnicity, place of birth, and by

socioeconomic factors among people living in the same

country.30 In Korea, 56% of the 15 916 population-based

subjects were seropositive for anti-H. pylori IgG in a

study done in 2005, but the prevalence of asymptomatic

subjects was less in a study done in 1998 (59.6% vs

66.9%).31,32

Many possible mechanisms regarding uveitis and

increased IOP related to H. pylori have been proposed.

Antigenic similarities,33 cross mimicry with Lewis X

antigen,34 and autoimmune reactions35 are possible

mechanisms of uveitis caused by H. pylori. As the nature

of H. pylori stimulating reactive oxygen metabolite

production in gastric mucosa,36,37 oxidative stress in

the trabecular meshwork by H. pylori can also induce

decreased outflow capacity and increased IOP. With

regard to potential autoimmune reactions, H. pylori

infection induces humoral and cellular immune

responses following activation of macrophages and

produces proinflammatory cytokines (including a variety

of interleukins).14 These cytokines can be released into

the aqueous humor of patients with anterior uveitis and

may lead to increased IOP.

In the current study, the HLA-B27 allele was present at

a low level in the uveitis with high-IOP group. HLA-B27

and some Gram-negative bacteria share a common cross-

reactive peptide.38–40 Antigen similarities between

bacteria and host can lead to the development of uveitis.

This mechanism may be a cause of anterior uveitis;

however, the relationship between IOP and bacterial

infection in anterior uveitis patients is not clear. To

elucidate whether bacterial infection has a causal role in

increased IOP, further studies are required.

H. pylori is a systemic problem; however, uveitis is a

localized disease. The exact causal mechanism can be

difficult to explain, especially in unilateral cases. H. pylori

itself may cause direct effects on uveitis and increasing

IOP. In this potential mechanism, the route of infection

may be external, often traveling from mouth to hand to

eye.41 Verification of this mechanism is difficult, and may

be not very likely. Secondary effects are more plausible.

H. pylori and/or its antibodies circulate in the blood

and may eventually enter the anterior chamber through

breakdown of the blood–aqueous barrier in eyes affected

by uveitis. Alternately, preexisting H. pylori or its

antibodies can act after triggering uveitis, contributing

to secondary aggravating effects that cause decreased

outflow capacity and increased IOP.

In the current study, HSV was more prevalent in the

low-IOP group, which differs from some reports.42–44 We

selected our subjects from newly diagnosed patients. So

the results could have been different if patients who had

a relapse were selected. Falcon and Williams45 suggested

that the patients in their study had suffered from

recurrent HSV disease before presenting with high IOP,

and the consequences of prior damage to the trabecular

meshwork might be the cause of the increasing IOP.46

Another point is the growth of H. pylori and HSV can

be mitigated by serological interaction between each

organism. However, this was not determined by the

current study. Tsamakidis et al47 showed that there was

an inverse association between HSV-1 and H. pylori

infection in patients with gastrointestinal tract ulcers.

However, Baccaglini et al48 suggested that HSV-1

seropositivity was associated with a higher H. pylori

seroprevalence. Ethnic differences can be also relevant.

Further study is required.

The present study has several limitations. We could

not identify a causal role of H. pylori infection in the

pathogenesis of uveitis and high IOP. Also, we measured

only seropositivity of H. pylori infection. As previously
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mentioned, we believe that serological methods for

detecting H. pylori are sufficient for our study, and we

excluded patients who had undergone eradication

therapy for H. pylori infection. Additionally, we assessed

the nature of the association between H. pylori infection

and uveitis by cross-sectional analysis, which could not

determine a temporal relationship between the two.

Patients who had anti-inflammatory or IOP-lowering

treatment were excluded to avoid inaccurate

comparisons. It should be kept in mind that the exclusion

criteria for patient selection can act to create a bias. Also,

we did not demonstrate proof of the presence of H. pylori

in the trabecular meshwork or aqueous humor. If we

demonstrated proof of H. pylori in human eyes, these

results have more relevance. As this study analyzed only

anterior uveitis patients, our findings may not be

relevant to patients with intermediate or posterior

uveitis. In this study, the patients with narrow angle were

excluded to analysis. We did not analyze the effects of

anterior angle states on increased IOP phase. If we

provided that, it would enhance our study. Finally,

subjects of this study were hospital-based; further

population-based studies are required.

In conclusion, we found an association between

H. pylori infection and increased IOP in anterior uveitis

patients. H. pylori may have a role in uveitis with high

IOP as a secondary contributing factor. To fully elucidate

whether H. pylori has a role in causing increased IOP in

uveitis patients, further studies are required.

Summary

What was known before

K Uveitis may cause elevated or reduced intraocular
pressure (IOP).

K Anterior uveitis is the most common form of intraocular
inflammation; it is also the most common cause of high
IOP in uveitis.

K Well-known causes of increased IOP are herpetic anterior
uveitis, Posner–Schlossman syndrome, sarcoid uveitis,
toxoplasmic retinochoroiditis, listeria endophthalmitis,
syphilitic uveitis, cytomegalovirus) infection, HLA-B27-
associated uveitis and others.

K Several mechanisms may be involved in the pathogenesis
of increased IOP in the presence of inflammation,
including obstruction of the trabecular meshwork,
trabeculitis, formation of peripheral anterior synechiae,
posterior synechiae, neovascularization, anterior
displacement of the lens–iris diaphragm, and the use of
steroids to treat the uveitis.

What this study adds

K We investigated the association between H. pylori
infection and IOP in Korean anterior uveitis subjects.

K This study suggests that H. pylori infection is associated
with high IOP in anterior uveitis.
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