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Abstract

Background: Glaucomais one of the most important cause
of irreversible blindnessin the world. Elevated Intraocul ar
Pressure (I0OP) remains the main known risk factor for the
development and progression of the disease. The main thera-
peutic goal isto preserve visual function by reducing the IOP,
which is the key modifiable risk factor.

Aimof Study: Isto compare the effect and safety of
Dorzolamide/Timolol-Fixed Combination (DTFC) and Bri-
monidine/Timolol-Fixed Combination (BTFC), on corneal
endothelium after 3 months.

Patient and Methods: This comparative non-randomized
controlled clinical trial study included 57 eyes of 57 patients
which was conducted in Damietta Eye Hospital. Their age
ranged from 20-70 years old. The study population was divided
into two groups: First group receiving DTFC: Included 27
eyes of 27 patients with open angle glaucoma and second
group receiving BTFC included 30 eyes of 30 patients with
open angle glaucoma.

Result: Show that this adjusted difference between group
1 and group 2 through 3 months follow-up had no statistical
significancein all variables such as |OP (p=0.172), CCT
(p=0.072) and CD (p=0.406).

Conclusion: The patients that received two fixed-
combination (dorzolamide/timolol) and (brimonidine/timolol)
had no statistically significant effect on CCT and ECD after
3 months from using these drugs.

Key Words: Dorzolamide — Brimonidine — Combination —
Glaucoma — Cornea — Endothelium.

Introduction

GLAUCOMA is among the leading causes of
blindness and a major health problem in the devel-
oped world. Elevated Intraocular Pressure (10P)
is the most important known risk factor for the
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progression of visual field loss in patients with
glaucoma. Despite that the substantial specular
microscopy can provide a noninvasive morphologic
analysis of the corneal endothelial cell layer, it can

also provide a measure of the endothelial cell
physiologic reserve from aging, ocular surgical

procedures, pharmaceutical exposure, and general

hedlth of the corneal endothelium [1].

We need to detect corneal endothelial cell af-
fection after treatment with fixed-combinations of
glaucoma medication (dorzolamide/timolol) and
(brimonidine/timolol) after 3 months.

|OP lowering effect possible with monotherapy,
many patients may need to use two or more med-
ications to reach atarget |OP sufficiently low to
halt further visual deterioration [2].

When multiple medications are required, the
use of afixed combination of two |OP-lowering
medications offers several advantages over the
concomitant use of the individual components. In
addition to the convenience of a single bottle,
which may improve patient compliance, fixed
combinations of 1OP-lowering medications also
reduce the likelihood of drug dilution caused by
the ingtillation of multiple eye drops, minimize
ocular exposure to preservatives, and may lead to
adecrease in costs and patient copayments for the
medications [3] . Then in this study the effect and
safety of fixed-combinations on corneal enthelium
will be compared.

Measurement of corneal endothelial cell density
isimportant both for clinical diagnosis aswell as
clinical studies. Since endothelial cell lossis con-
sidered irreversible in humans, even small changes
in endothelial cell density are relevant [4]. Endothe-
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lial cell measurements will be performed with the
Topcon SP3000P.

Specular microscopy of the corneal endothelial
cell layer is an important diagnostic tool in clinical
practice. It isnot only used to assess the health of
the endothelium in patients with corneal diseases,
but is also part of the routine examinations after
corneal transplantation. In addition to its clinical
use, follow-up endothelial cell measurements are
used in clinical trials to assess the corneal safety
of surgical techniques or new materials [4].

Fixed combinations of glaucoma medications,
in most cases, provide similar |OP reduction to
that observed with simultaneous administration of
their individual components, simplify adjunctive
medi cation regimens, reduce the incidence of ad-
verse events, and may improve adherence and long-
term tolerability [5].

Fixed-combination brimonidine-timolol provid-
ed the same or greater |0OP lowering compared
with fixed-combination dorzolamide-timolol [g].
Irreversible corneal decompensation was encoun-
tered in patients treated with topical dorzolamide
[7 . This study is aiming to detect the effect of
brimonidine aso on corneal endothelium.

A more detailed comparison of the effect of
two combinations on corneal endothelium can be
made by recording CCT and measure |OP after a
3 months period.

Patients and M ethods

Patients:

This comparative non-randomized controlled
clinical trial study included 57 eyes of 57 patients
of open angle glaucoma which was conducted in
Damietta Eye Hospital during the period from June
2018 to May 2019. Their age ranged from 20-70
years old. The study population was divided into
two groups:

* First group receiving dorzolamide/timolol fixed-
combination: Included 27 eyes of 27 patients
with open angle glaucoma.

» Second group receiving brimonidine/timol ol
fixed-combination: Included 30 eyes of 30 pa-
tients with open angle glaucoma.

Exclusion criteria:
* Age more than 70 years, or less than 20 years.
* Fuchs Endothelial Dystrophy.

* Closed-angle glaucoma.

* History of ophthalmic disease other than glauco-
ma

*» Sever dry eye.
* Corneal opacity.

* Any known contraindication to beta-blockers,
alpha-agonists, or carbonic anhydraze inhibitors
including clinically significant heart disease,
second or third degree heart block or sinus brady-
cardia and others.

* Previous sensitivity or alergic reaction to brimo-
nidine or dorzolamide.

The corresponding consent form followed the
tenets of the Declaration of Helsinki. A written
informed consent was obtained from each partici-
pant before enrollment. All applicable institutional
regulations concerning the ethical use of human
volunteers were followed during this research.

Methods:

All cases underwent a complete ophthalmic
examination, medical and family history.

Examination included:

» Non-cycloplegic refraction was determined using
an autorefractometer (RM-8900)(Topcon, Japan).

* Anterior segment examination using slit lamp.

» Gonioscopy was done using (Gold man three-
mirror gonioscopic lens).

* Applanation tonometry used to measure |OP as
the patient was seated comfortably at the glit
lamp.

* (SP-1P, specular microscopy) used central method.
Patients were instructed to fixate on the intrinsic
fixation target during the whole process of spec-
ular microscope examination. Auto-focusing and
manual cell selection was applied in the exami-
nation. Images with good quality were chosen
for measurement of parameters. The eight param-
eters of endothelium layer were analyzed by the
built-in software, including Enendothelial Cell
Density (ECD), percent Hexagonality (HG%),
Coefficient of Variability (CV), Central Corneal
Thickness (CCT), size of minimal cell (Smin),
size of maximal cell (Smax), average cells size
(Savg), size standard deviation (Ssd). The image
with the analyzed data was then printed out.
These scans were performed by single experi-
enced doctor.

» These examinations were done for each group
first at base line (Gonioscopy-I OP-specular mi-
croscopy) and then repeated after 3 months (1OP-
specular microscopy) started at June 2018.
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Data management & statistical analysis:

* The data collected was revised, coded, tabul ated
and introduced to a PC using statistical package
for social sciences (IBM SPSS 20.0). Datawas
presented and suitable analysis was done accord-
ing to the type of data obtained for each parameter.

|- Descriptive statistics: Mean, Standard Devi-
ation (+ SD) and range for parametric numerical
data, while median and Interquartile Range (IQR)
for non parametric data.

I1- Analytical statistics: Independent sample t-
test was used to assess the statistical significance
of the difference of a parametric variable between
two independent means of two study groups. Paired
sample t-test was used to assess the statistical
significance of the difference of a parametric var-
iable between two means of one study group before
and after intervention.

Results

This study included 57 eyes of 57 patients, one
eye from each patient. They were divided into two
groups. Group 1 (dorzolamide/timolol) included
27 patients and group 2 (brimonidine/timolol)
included 30 patients. The mean baseline Intraocular
Pressure (10P) was (20+4.31mmHg) and (18.50+
4.16mmHg) in the patients treated with dorzola-
mide/timolol and brimonidine/timolol, respectively
(p=0.187) (no tatistical difference).

The mean baseline of Central Corneal Thickness
(CCT) was (509.22+33.71mm) and (512.52+25.96
mm) in group 1 and group 2, respectively (p=0.676)
(no statistical difference).

The mean baseline of Endothelial Cell Density
(ECD) was (2578.15+418.59 cell sfmm ) and
(2627.48+293.04cellsmm?) in group 1 and group
2, respectively (p=0.602).

These results showed that there was no statis-
tically significant difference between group 1 and

1043

group 2 as regard baseline variables such as |OP,
CCT and CD presented in (Table 1).

The mean |OP after 3 months were (18.67 £3.55
mmHg) in group 1 and (18.97 £4.00mmHg) in
group 2 (p=0.767) presented in (Table 2). The
mean CCT after 3 months were (508.81 +33.44
mm) and (512.47+27.36mm), in group 1 and group
2, respectively (p=0.652) presented in (Table 2).
The mean ECD after 3 months were (2443.44 +
349.33cells/mm?) and (2577.07+328.59cellsmm?)
in group 1 and 2, respectively (p=0.143) presented
in (Table 2). This results shows that there was no
statistically significant difference between group
1 and group 2 after 3 months presented in (Table

2)

Also, there were no significant changesin all
of the studied variables after 3 months as compared
to baselinein Group | (Dorzolamide + Timolal).
In our study mean CCT at baseline was 509.22 +
33.71mm and after 3 months was 508.81+33.44
mm (p=0.827). Also, there were decreased in ECD
after 3 months but not significant. ECD at baseline
in patients treated with dorzolamide/timolol was
2578.15+418.59cells/mm? and after 3 months was
443.44+349.33cellssmm? (p=0.058) presented in
(Table 3).

Also, there were no significant changesin all
of the studied variables after 3 months as compared
to baseline in Group 2 (brimonidine/timolol). CCT
at baseline in patients treated with was 512.52 +
25.96 and after 3 months was 512.47 +27.36mm
(p=0.863). There were decreased in ECD after 3
months but not significant). ECD at baseline was
2627.48+293.04cellsmm? and after 3 months was
2577.07+328.59cellymm? (p=0.546) presented in
(Table 4).

The results show that this adjusted difference
between group 1 and group 2 through 3 months
had no statistically significant in all variables such
as |OP (p=0.172), CCT (p=0.072) and CD (p=
0.406) presented in (Table 5).

Table (1): Comparison between Group | (Dorzolamide + Timolol) & Group Il (Brimonidine
+ Timolol) asregard baseline variables.

Group 1 Group 2
Variables Dorzolamide + Timolol  Brimonidine + Timolol Independent  p-
sample t-test value
Mean +SD Mean +SD
|OP (mmHg) 20.00 431 18.50 416 1.336 0.187
CCT (g 500.22 33.71 512.52 25.96 0420 0676
CD (cells/mmz) 2578.15 418.59 2627.48 293.04 -0.525 0.602

CCT : Central Corneal Thickness.
CD : Cell Density.
IOP : Intraocular Pressure.



1044 Comparative Sudy between the Effect of DTFC & BTFC on Corneal Endothelium

Table (2): Comparison between Group | (Dorzolamide + Timolol) & Group Il (Brimonidine
+ Timolol) asregard all studied variables after 3 months.

Group 1
Dorzolamide + Timolol

Group 2

Brimonidine + Timolol  Independent  p-

Variables sample t-test  vaue
Mean + 8D Mean + 8D

10P (mmHQ) 18.67 3.55 18.97 4.00 -0.298 0.767

CCT ( mma 508.81 33.44 512.47 27.36 -0.453 0.652

CD (cell¥mm?)  2443.44 349.33 2577.07 328.59 -1.488 0.143

Table (3): Changes occurred in al of the studied variables
after 3 months as compared to baseline in Group
| (Dorzolamide + Timolal).

Table (4): Changes occurred in al of the studied variables
after 3 months as compared to baseline in Group
Il (Brimonidine + Timolal).

Timing Timing
. : Paired p- . - Paired p-
Variable Baseline  After 3months ", " "\ 4e Variable Baseline  After 3months "% o\ 7 e
Mean +SD Mean +SD Mean +SD Mean +SD

« CCT (gma509.22 3371 50881 3344 0.220 0.827
«CD 2578.15 418.59 2443.44 349.33 1.984 0.058 «CD
(cellssmm?) (cellsymm?)

« CCT (g 51222 2596 51247 27.36 0.174 0.863
2627.48 293.04 2577.07 328.59 0.611 0.546

Table (5): Comparison between Group | (Dorzolamide + Timolol) & Group Il (Brimonidine
+ Timolol) as regard mean difference of variables.

Group
: . . . - . Independent  p-
Variables Dorzolamide + Timolol  Brimonidine + Timolol sample t-test  value
Mean + 8D Mean + 8D
IOP (mmHg) -1.33 4.62 0.47 3.69 -1.367 0172
CCT (pma -0.41 9.62 —4.50 10.16 —1.800 0.072
CD (cell¥mm?) -211.26 221.30 -161.73 159.51 -0.831 0.406
Discussion Many studies have been conducted to evaluate

Evaluation of corneal endothelium isvery im-
portant in a glaucomatous patient receiving an-
tiglaucoma treatment. The mechanisms leading to
lowering of the cell countsin patients with glau-
coma are not clear. Gangon et a. formulated three
hypotheses: (A) Damage from direct compression
of the corneal endothelium due to higher intraocul ar
pressure, (B) Congenital alteration of both the
corneal endothelial cell layer and the trabecular
meshwork in patients with glaucoma and (C) Glau-
coma medication toxicity [g].

In our patients, topical carbonic anhydrase
inhibitor/beta-blocker combination and a pha-
agonist/beta-blocker combination were used. No
significant complications were found regarding
topical treatment. No significant changes were
observed in corneal thickness or in endothelial cell
density in our patients who were examined after
treatment with dorzolamide/timolol and brimoni-
dine/timolol as, these results could be explained
by the short period of 3 months of the study.

the effect of different antiglaucoma topical medi-
cation on CCT and ECD in adult patientsin agree-
ment with our result in the study of Lass et al.
Timolol, betaxolol, and dorzolamide were found
to be equivalent in terms of corneal endothelial
cell loss and corneal thickness after 1 year of
therapy in 298 adult subjects with ocular hyperten-
sion and open-angle glaucomawith previously
normal corneas. All 3 treatments exhibit good long-
term corneal tolerability in patients with normal
corneas at baseline [9].

Korey et a., found no significant differencein
ECD and CCT between patients with normal 10P,
with untreated OH, with treated OH, and with
primary open-angle glaucoma [10] .

Kaminiski et al., reported that patients treated
with 2% dorzolamide mean corneal thickness was
dlightly increased on day 1 and returned to baseline
measurements at the following visits and endothe-
lial cell count showed no change [11].
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Giasson et al., tried to investigate whether
dorzolamide alters corneal hydration control in
patients with glaucoma or ocular hypertension.
They did not observe significant changesin corneal
thickness or in endothelial cell density in the small
sample of patients who were examined. They con-
cluded that in patients with glaucoma or ocular
hypertension with normal endothelium and without
baseline corneal edema, inhibition of carbonic
anhydrase with dorzolamide does not seem to affect
corneal hydration control [12].

The results of many studies suggest that dor-
zolamide and preservative-free dorzolamide are
not significantly toxic to corneal endothelium under
usual ocular conditions [13].

In other studies by Wierzbowska et a., observed
that CCT was nearly stable in eyes treated with
different type of topical antiglaucoma drugs either
in monotherapy or combined therapy [14].

Topical carbonic anhydrase inhibitors reduce
the corneal pumping function, resulting in increased
corneal water content and corneal thickness. How-
ever, this side effect appeared only in patients with
compromised corneas and a previous history of
corneal pathology [11].

It isin agreement with our results: ECD and
CCT valuesin eyes treated with dorzolamide/
timolol were similar to values of ECD and CCT
in eyes treated with brimonidine/timolol. No sig-
nificant changes of CCT and ECD after 3 months
of treatment for two fixed-combinations (dorzola-
mide/timolol and brimonidine/timol o) were found.

However, in disagreement with our results
Bourne and McL aren observed that among the
available topical drugs, only dorzolamide seems
to have a possible negative effect on the corneal
endothelium [15].

Viswanathan et al., also reported that CCT fell
significantly in 187 eyes treated with topical an-
tiglaucoma medications for at least 3 years: Mean
CCT reduction was 12.29um [16] .

Gangon observed that those subjects receiving
three or four glaucoma medications had lower cell
counts than those receiving one or two medications

[17].

Benzalkonium chloride (BAK) is the most pop-
ular preservative and it is considered to have harm-
ful effect on the ocular surface. It is known that
BAK isalso toxic for corneal endothelial cells and
severdl clinical cases have proved thisfact [18].
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Leeet al., showed that long- term treatment with
BAK containing anti-glaucoma medication appears
to be the main contributor to corneal toxicity.
However, the toxicity of antiglaucoma drugs to
corneal endothelial cellsremains elusive [19].

Avyaki et al., evaluated the toxicity of antiglau-
coma medications to corneal endothelial cellsusing
an in vitro toxicity assay and they observed that it
depends on the presence of BAK. They concluded
that corneal endothelium damage due to antiglau-
coma eye drops may occur only in rare cases [13].

Based on the existing data, it seemsrational to
support the use of benzalkonium-free solutions
whenever possible, especially in young patients
who expected to need multiple and prolonged
topical treatments.

In conclusion, our study confirmed that the
patients receiving two fixed-combinations (dor-
zolamide/timolol and brimonidine/timolol) did not
affect CCT and ECD after 3 months of treatment.
Although the decrease in CD in group 1 were
higher than in group 2 as (p=0.058) and (p=0.546),
respectively but still remain not statistically sig-
nificant. There were no statistically significant
differences between ECD and CCT of eyestreated
with different kinds of topical antiglaucoma med-
ications such as (dorzolamide/timolol and brimo-
nidine/timolol).

For better evaluation the effect of DTFC &
BTFC on corneal endothelium, longer period and
larger sample is recommended.
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