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ABSTRACT

Background: Glaucoma is a progressive optic neuropathy and is one of the leading
causes of blindness worldwide. Different factors have been contributed in the patho-
genesis of glaucoma including H. pylori infection. Objective: To determine the
levels of anti-H. pylori 1gG antibody in the agueous humor of patients with pseudo-
exfoliation and primary open angle glaucoma, in comparison with age and sex
matched cataract patients. M ethods: This study was conducted on 41 cases of glau-
coma (21 with pseudoexfoliation and 20 with primary open angle glaucoma) and 39
cases of cataract as control group. Aqueous humor was aspirated at the beginning of
glaucoma or phacoemulsification cataract surgery in glaucoma and cataract patients,
respectively. Anti-H. pylori 1gG concentration was measured by means of an en-
zyme-linked immunosorbent assay. Results. The aqueous levels of anti-H. pylori 1gG
in primary open angle glaucoma (0.44+0.64 U/ml) had no significant difference with
cataract (0.24+0.52U/ml) and pseudoexfoliation glaucoma group (0.63+0.71U/ml)
(P=0.18 and 0.44, respectively). However, the concentration of this antibody was
higher in the aqueous humor of pseudoexfoliation glaucoma patients compared to
the control group (p=0.03). Conclusion: The results of this study did not support a
relation between H. pylori infection and primary open angle glaucoma. The elevated
concentration of anti-H. pylori 1gG in pseudoexfoliation glaucoma compared to cata
ract patients may be due to the breakdown of blood-aqueous-barrier.
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INTRODUCTION

Glaucoma is a progressive optic neuropathy and one of the leading causes of blind-
ness in the world (1-2). Optic neuropathy is characterized by retinal ganglion cell
death, axon loss and excavated appearance of optic nerve head, and accompanying
loss of visual sensitivity (3). Glaucoma is usually associated with elevated intraocu-
lar pressure (IOP), but a subset of glaucomatous patients has normal |OP, Normal
Tension Glaucoma (3). Beside increased 10P, other risk factors are proposed to play
arole in the pathogenesis of open angle glaucoma. While local ischemia, alteration
of immune system and oxidative stress have been proposed as possible factors in the
development of primary open angle glaucoma (POAG); viral infection is considered
as an etiologic factor in the development of pseudoexfoliative glaucoma (XFG) (4,5).
Another possible factor introduced by Kountouras and co-workers in the pathogene-
sisof POAG and XFG is infection with Helicobacter Pylori (1). They suggested that
H. pylori infection could affect the susceptibility to glaucoma by different mecha-
nisms including promoting platelet and platelet-leukocyte aggregation, induction of
pro-inflammatory cytokines release and influencing the apoptosis process (6). How-
ever, other studies refute this suggestion and bring into question the association be-
tween H. pylori infection and glaucoma (7). Therefore the present study aimed at in-
vestigating the level of anti H .pylori 1gG in the agueous humor of POAG, XFG and
cataract patients as control participants for any possible relation between H. pylori
infection and glaucoma.

MATERIALS AND METHODS

This prospective case-control study was approved by local ethics committee and was
conducted between August 2003 and May 2005. Informed consent was obtained
from all participants who were Iranian, living in Fars province in the south of Iran.
All of them underwent a comprehensive ocular examination prior to enrolment. In-
traocular pressure was measured by a calibrated Goldman applanation tonometer and
the optic nerve head was evaluated by stereoscopic method. The visual field was
checked by Humphery 24-2 sequence only in glaucoma patients. The study was con-
ducted on 41 cases of glaucoma (21 with XFG and 20 with POAG) and 39 cases of
cataract patients as controls. The criteria for POAG were: I0OP > 21 mm-Hg, open
iridocorneal angle in gonioscopy, typical glaucomatous optic nerve head and visual
field changes (8). Inthe XFG group, the exfoliative material deposition on the papil-
lary border and lens was added to these criteria (9). In all cataract patients, the IOP
was less than or equal to 21 mm-Hg and optic nerve head cup was less than or equal
to 0.3 mmwithout any typical glaucomatous change. In all patient groups, the exclu-
sion criteria included: myopic refractive error exceeding -10.00 diopter, ophthalmic
conditions other than glaucoma, history of any intraocular surgery or laser applica-
tion and use of oral antibiotics in the preceding month.

Aqgueous humor samples were obtained prior to entrance to the eye through a limbal
paracentesis site using a 27-gauge needle on a tuberculin syringe. The sample was
stored at -70°C until analysis for 1gG anti-H. pylori antibody. A commercial enzyme-
linked immunosorbent assay (ELISA) kit (IBL, Germany) was used to detect the
level of anti-H. Pylori 1gG in the aqueous humor of the patients. The sensitivity and
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specificity of the test was more than 95%. The procedure was performed following
the manufacturer's instructions.

Age, vertical cupping and anti H. pylori 1gG levels were considered to be continu-
ous variables, while gender and the operated eyes were considered to be discon-
tinuous variables. The discontinuous variables were tested by chi-square and
Fisher's exact tests when appropriate. Continuous variables were compared using
non-parametric Mann-Whitney U test. P value less than 0.05 considered significant
and analysis was carried out with the Statistical Package for the Social Sciences
(SPSS) 11.5 for windows.

RESULTS

Demographic data and the level of IgG anti-H. pylori antibodies in the aqueous hu-
mor are shown in table 1. The glaucoma and control groups were age and sex
matched. Table 2 lists glaucoma medications used in the glaucoma group.

Table 1. Demographic data, vertical cupping and the levels of anti H. pylori
IgG antibodies in the aqueous humor of pseudoexfoliation glaucoma (groupl),
primary open angle glaucoma (group?2), and cataract (group3) patients

Char acteristics Group 1 Group 2 Group 3 P-value

(n=21) (n=20) (n=39) 1vs2 1vs3 2vs3
Age (years) 62.4+8.9 61.1+11.1 65.6+11.3 0.45 0.13 0.07
mean+SD
FemaleMale 7:14 7:13 15:24 0.83 0.91 0.98
Operated eye (Rt:Lt) 12:9 14:6 19:20 0.59 0.72 0.20
Vertical cupping 0.83+0.25 0.82+0.20 0.24+0.06 0.03 0.0001 0.0001
mean+SD
Anti-H pylori 1gG 0.63+0.71 0.44+0.06 0.24+0.52 0.44 0.03 0.18
mean+SD

Table 2. Medications used in the treatment of glaucoma patients

M edications Pseudoexfoliation Glaucoma (n=21) Primary open angle glaucoma (n=20)
Timolol 1(4.8%) 2 (10%)
Timolol + Dorozolamide 10 (47.6%) 9 (45%)
Timolol + Dorozolamide + Latanoprost 3 (14.3%) 2 (10%)
Timolol + Acetazolamide 3(14.3%) 3 (15%)
Other combinations 4 (19.1%) 4 (20%)

The mean concentration of anti H. pylori 1gG antibodies of patients with POAG and
cataract were 0.44 + 0.64 U/ml and 0.24 + 0.52 U/ml (P=0.18), respectively. The
differences between 1gG anti-H. pylori antibodies in POAG and XFG also remained
insignificant (P=0.44). However, the mean concentration of anti H. pylori 1gG anti-
bodies of patients with XFG was significantly higher than the control group (0.63 +
0.71 U/ml vs. 0.24 + 0.52 U/ml, p=0.03).

There was no correlation between aqueous humor levels of anti-H. pylori 1gG anti-
bodies and vertical cupping in the POAG and XFG groups (P=0.98 and P=0.78,

respectively).
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DISCUSSION

Intraocular pressure is an important risk factor for POAG. Other factors such as local
ischemia-hypoxia perhaps due to dysfunction of blood-flow autoregulation, abnor-
malities of axonal or ganglion cell metabolism, disorders of extracellular matrix of
the lamina cribrosa, oxidative stress and formation of free radicals, inflammatory cy-
tokines and alterations in immune system may be contributing factors (3). At present,
the puzzle of the interplay between multiple causes and glaucoma remain unresolved
and the pathophysiology of glaucomatous neurodegeneration is not fully understood.
However, Kountouras et al. (1) reported a relationship between H. pylori infection
and glaucoma. In fact they showed more serum and aqueous levels of 1gG anti-H.
pylori in 26 cases of POAG compared with 31 cases of cataract as control group (2).
They also cited positive influence on glaucoma parameters by eradication of H. py-
lori (10). In contrast to Kountouras studies (1-3), the results of the present study
show no statistically significant difference in the agueous humor levels of 1gG anti-
H. pylori in the POAG compared with the cataract group (0.44 U/ml vs. 0.29 U/ml ;
p=0.8). Galloway et al. was also not able to show any association between infection
with H. pylori and POAG by performing ELISA test on the serum of 38 patients with
POAG, 19 patients with normal tension glaucoma, 16 patients with XFG, and 24 pa-
tients with ocular hypertension (7). Moreover, in another study reported by Jahadi
and his colleagues (11) on 60 cases of POAG and 65 non-glaucomatous cases as con-
trols, no statistically significant differences in the prevalence of H. pylori infection
was detected between groups using ELISA test on the serum and stool (p=0.09 and
p=0.43, respectively). Therefore, the result of the present study is compatible with
Jahadi’s and Galloway’s study, indicating that H. pylori infection plays no important
role in the pathogenesis of POAG.

Pseoudoexfoliative glaucoma is a systemic disorder of the extracellular matrix
characterized by deposition of dandrof-like material at the anterior segment of the
eye and also in various extracellular sites (12-13). The exact pathogenic mechanism
for the development of pseudoexfoliative syndrome remains unclear. However, a
role for a number of genetic and environmental factors (such as UV and viral infec-
tions) has been taken into consideration (14). In addition, Kountouras and col-
leagues (2) were the first to demonstrate higher concentrations of anti H. pylori 1gG
in the serum and aqueous humor of XFG cases compared with controls. However,
this finding was not confirmed by another study conducted by Galloway et a. (7).
They showed that 25% of 16 cases of XFG and 26.3% of 38 cases of POAG were
seropositive and no positive correlation was found between open angle glaucoma
and seropositivity (7). In the present study, there was also no difference in the lev-
els of anti H. pylori IgG antibody between XFG and POAG (0.63 U/ml vs. 0.44
U/ml; p=0.4). However, we found significant higher levels of anti H. pylori IgG in
the agueous humor of patients with XFG compared to the cataract control group
(0.63 U/ml vs. 0.24 U/ml ; p=0.03). Our findings may be explained by more severe
disruption of blood-aqueous barrier in XFG compared to patients with cataract (15-
17). In fact, it has been reported that the agueous humor of these patients contains
larger size proteins (immunoglobulins) compared to POAG or cataract patients
(18). Therefore, the presence of higher 1gG anti-H. pylori antibodies in the aqueous
humor of XFG than those of cataract may be explained by the degree of breakdown
of blood-aqueous barrier compared to controls.
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In conclusion, our results did not support the Kontuoras’s suggestion (1) that H. py-
lori infection is involved in glaucoma development. Therefore, the findings of the
present study do agree with the recent reports (7,11), showing no association be-
tween glaucoma and H. pylori infection. Regarding the lack of agreement among the
results of the present study and those of Kontouras’s study (1), further investigation
on other populations are recommended.
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