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ABSTRACT

DOI: https://doi.org/10.62276/OphthalmolPak.14.02.83

Methodology: This retrospective cohort study was approved by the Ethical Review Board of College of 
Ophthalmology and Allied vision Sciences (1469/23) and was conducted at Diagnostic clinic Mayo 
Hospital, Lahore from March, 2023 to September, 2023. Sample size was calculated by a formula whose 
level of signicance was 5%, standard deviation  30.9 and test values of population mean was 540. Using 
non-probability convenient sampling method total sample size was 80 patients of age group 30 to 60 which 
divided into normal tension and primary open angle glaucoma of 40 each. Patients with corneal edema, 
diabetes, and allergic to dorzolamide-timolol xed dose combination were excluded. Data was analyzed 
using SPSS version 25.00. Wilcoxon signed ranks test and chi-square test were used for the signicance of 
the study. Data p-value <0.005 considered signicant. All the tests were performed after patient's informed 
consent. Intraocular pressure (IOP) and central corneal thickness (CCT) were measured by Goldmann 
applanation tonometer and ultrasound Pachymeter respectively.
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Purpose: To evaluate the effect of dorzolamide/timolol fixed dose combination on central corneal 
thickness in primary open-angle and normal tension glaucoma.

Results: IOP and CCT in right eye 16.17± 7.05 (p=0.000) and 545.50± 22.2 (p=0.098) respectively and of 
left eye 16.56± 7.00 (p=0.003) and 549.16± 20.0 (p=0.133) respectively. This illustrates signicant 
difference in intraocular pressure after treatment in both eyes but insignicance difference in central 
corneal thickness.

Conclusion: Dorzolamide-Timolol combination successfully reduces IOP as intended and leads to no 
statistically signicant change in central corneal thickness.



This table illustrates age, its maximum and 
minimum range and mean value of this age.

Total patients were 80 and the mean age was 
45.2000.

RESULTS

Table -1: Age Representation

Glaucoma, a progressive optic neuropathy leading 
to visual impairment, with the primary treatment 
being the reduction of intraocular pressure (IOP) to 

1, 2prevent ganglion cell death.  The irreparable 
damage to nerve fibre's necessitates early 

3-5intervention to prevent total visual loss.  
Glaucoma has various types, including primary 
open-angle glaucoma and normal-tension 
glaucoma, resulting from disrupted aqueous 

6,7humour drainage.  Accurate intraocular pressure 
measurement is crucial, traditionally done with 
Goldmann Applanation Tonometry, although 

8
corneal thickness affects its accuracy.  Central 
corneal thickness (CCT) becomes pivotal in 
glaucoma diagnosis, as it influences intraocular 
pressure readings. Factors such as age, gender, and 
ethnicity impact central corneal thickness, and its 
decrease with age can lead to thinner corneas. The 
thin cornea is identified as a major risk factor for 

9
primary open-angle glaucoma development.  There 
is a major significance of corneal biomechanics in 
IOP measurement. The use of antiglaucoma drugs, 
spec i f ica l ly  dorzolamide- t imolo l  f ixed  
combination (DTFC), is common in lowering 

10,11intraocular pressure.  However, the impact of 
these drugs on central corneal thickness is 
conflicting. The study's objective was to investigate 
the effect of dorzolamide-timolol fixed dose 
combination on central corneal thickness in primary 
angle glaucoma and normal-tension glaucoma 
patients. Ultrasound pachymetry is the preferred 
method for measuring central corneal thickness, 
and the study aims to provide clarity on the 
contradictory findings in existing literature 
regarding the effect of antiglaucoma drugs on 
central corneal thickness. The device works by 
timing how long it takes for an ultrasound pulse to 
travel from the end of the Descemet's membrane 
back to the transducer. This measurement is known 

12,13 as the transit time. This emphasizes the 
importance of measuring central corneal thickness 
for clinical diagnosis, accurate intraocular pressure 
estimation, and the detection of corneal cell 
affection post-treatment. It also introduces the first 
USA food and drug administration (FDA) approved 
intraocular pressure lowering fixed combination, 
dorzolamide-timolol f ixed combination,  

comprising timolol and dorzolamide, known for 
14

their effectiveness and tolerability.  Finally, the 
study aims to conduct a meta-analysis and 
systematic review to consolidate existing evidence 
on the long-term impact of dorzolamide-timolol 
fixed dose combination on central corneal thickness 
in glaucoma patients.

METHODOLOGY

INTRODUCTION:

This retrospective cohort study was approved by the 
E th i ca l  Rev iew Board  o f  Co l l ege  o f  
Ophthalmology and Allied vision Sciences 
(1469/23) and was conducted Diagnostic clinic, 
Mayo Hospital, Lahore from March, 2023 to 
September, 2023. Sample size was calculated by a 
formula whose level of significance was 5%, 
standard deviation 30.9 and test values of 
population mean was 540.15 Using non-probability 
convenient sampling method total sample size was 
80 patients of age group 30 to 60, later divided into 
normal tension and primary open angle glaucoma of 
40 each after informed consent. Patients with 
corneal edema, diabetes, and allergic to 
dorzolamide-timolol fixed dose combination were 
excluded. Data was analyzed using SPSS version 
25.00. Wilcoxon signed ranks test and chi-square 
test were used for the significance of the study. Data 
p-value <0.005 considered significant. All the tests 
were performed after patient's informed consent. 
Intraocular pressure and central corneal thickness 
were measured by Goldmann applanation 
tonometer and ultrasound Pachymeter respectively.
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Variable N Minimum Maximum Mean Std. 
deviation 

Age of patient 80 30.00 75.00 45.20 10.72

Valid N 80



This table 5 shows the p-values and mean values of 
central corneal thickness (CCT) and Intraocular 
pressure (IOP) of both right and left eyes in primary 
open angle glaucoma before and after using DTFC 
in duration of 6 and 12 months.

Another study showed the results similar to our 
study and its aim was to estimate the central corneal 
epithelial thickness, central corneal stromal 
thickness and total central corneal thickness in open 
angle glaucoma patients who were using timolol, 

Different drugs induce different changes in central 
corneal thickness. This change is either increase or 
decrease in corneal thickness or no change in 
thickness at all. Some studies show the results 
which were similar to our study. In an article the 
effect of prostaglandin analogues on central corneal 
thickness in patients with glaucoma was 
documented. This research included 879 patients. 
The final findings of the research were the 
significant reduction in CCT by travoprost and 

16
bimatoprost.   All these researches show different 
effects of anti-glaucoma drugs on central corneal 
thickness. Similarly in another research, the effect 
of prostaglandin analogues on central corneal 
thickness was analyzed in open angle glaucoma. 
This included 22 patients and their prospective data 
was analyzed. All of them were over 18 years of age. 
Prostaglandins were used more than 6 months 
duration. The results were statistically significant 

12reduction of central corneal thickness.   The results 
of our study were different from these above 
mentioned studies. Another study was done on the 
open angle patients who were 30 in number. The 
combined effect of two groups of drugs that were 
dorzolamide/timolol and brimonidine/timolol 
combinations. The patients were using them for 3 
months. There was no statistically significant 
change with p-value=0.075 on central corneal 
thickness with both groups of drugs in the 3-month 

17
duration of treatment.   One more article reveals 
the corneal thickness reduction with p-value<0.001 
by using anti-glaucoma medication in glaucoma 
patients. The medication used was beta blocker and 
prostaglandin. The test was performed on 125 

18patients.

Table -2: Comparison Of Normal Tension and 
Open Angle Glaucoma at 6 and 12-months 
Duration in Both Eyes Having Variables Like 
Iop and Cct.

This table shows overall mean and p-values of CCT 
and IOP variables before and after using DTFC in 
both eyes separately. P-values of IOP of right and 
left eyes before and after using DTFC is < 0.005 
showing its statistical significance.

The table 2 illustrates mean and p-values of various 
variables (IOP and CCT) of both eyes (OD and OS) 
before using DTFC and after 6th and 12th month of 
DTFC usage in both primary open angle and normal 
tension glaucoma.

Table -5: Primary Open Angle Glaucoma

Table -4:Variables in Normal Tension Glaucoma

Table -3: Overall Result

DISCUSSION
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Primary Open Angle Glaucoma Normal Tension Glaucoma

Mean Value Mean Value

6 months 12 months
p-value
 (Chi

Square
Test)

 Pre-DTFC_IOP_OD 22.0±7.5 24.6±11.1 0.991 12.9±2.4 13.3±3.5 0.142

Post-DTFC_IOP_OD 16.0±5.0 14.3±4.57 0.437 13.7±2.6 12.5±3.0 0.091

Pre-DTFC_IOP_OS 22.2±7.5 23.6±10.4 0.985 14.0±3.9 13.6±3.9 0.012

16.1±5.0 15.4±4.33 0.381 13.5±2.7 13.7±3.2 0.899

Pre-DTFC_CCT_OD 551.0±37.6 542.3±11.5 0.000 540.2±19.1 543.4±20.0 0.000

527.8±58.0 555.8±36.1 0.975 544.0±22.3 550.4±37.6 0.115

551.2±37.9 544.0±18.2 0.000 543.4±16.9 545.6±13.3 0.000

528.4±55.7 563.4±47.0 0.981 549.8±19.9 556.6±29.8 0.181

p-
value 12 months6 months

Variables

Post-DTFC_IOP_OS

Post-DTFC_CCT_OD

Pre-DTFC_CCT_OS

Post-DTFC_CCT_OS

Sr.  # Variables Mean Values
p-Values 

(Wilcoxon signed ranks test) 

1 Pre/Post-DTFC_IOP_OD 16.17± 7.05 0.000

2 16.56± 7.00 0.003

3 545.50± 22.2 0.098

4 549.16± 20.0 0.133

Pre/Post-DTFC_IOP_OS

Pre/Post-DTFC_CCT_OD

Pre/Post-DTFC_CCT_OS

Sr.  #

1

2

3

4

Parameter N
CCT (mean) IOP (mean)

OS OD OS OD

Pre 40 545.00 ± 14.1 544.06 ± 22.2 13.7 ± 3.8 13.2  ± 3.2 

Post  - 6 40 549.83 ± 19.9 544.08 ± 22.3 13.50 ± 2.7 13.75  ± 2.6

40 556.6 ±  29.8 550.4  ± 37.6 13.7 ± 3.2 12.5  ± 3.0

P Value (Chi 
Square Test) 0.181 0.115 0.899 0.091

Post  - 12

Sr.  #

1

2

3

4

Parameter N
CCT (mean) IOP (mean)

OS OD OS OD

Pre 40 546.75 ± 27.1 545.6 ± 24.6 23.15 ± 9.3 23.6 ± 9.9

Post  - 6 40 528.4 ± 55.5 527.8 ± 58.0 16.1 ± 6.0 16.0 ± 6.0

40 563.4 ± 47.0 555.8 ± 36.1 15.4 ± 4.3 14.3 ± 4.5

P Value 0.975 0.381 0.437 0.437

Post  - 12

0.981
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dorzolamide and brimonidine. This study included 
106 patients and all these corneal changes were 
measured by using anterior segment optical 
coherence tomography. There was no statistically 

4significant difference on central corneal thickness.  Single centre study with retrospective view of 
records were main limitations of study. Authors 
declare no conflict of interest in this research.

The results do not provide convincing support for a 
meaningful change in central corneal thickness 
associated with the use of dorzolamide-timolol in 
the studied population. Authors recommend a 
prospective study to refine the results of this study.
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3. Lim R. The surgical management of glaucoma: 
A review. Clin Exp Ophthalmol. 2022;50 
(2):213-31. doi: 10.1111/j.1442-9071. 2012. 02 
769.x.

In contrary to our results various other research 
articles also show that there is significant decrease 
in central corneal thickness due to prostaglandins 
analogues. This elaborates effect of prostaglandins 
analogues on central corneal thickness in glaucoma 
patients. In this article the aim was estimation of 
change in central corneal thickness after using 
prostaglandin analogues in patients who were using 
this treatment for 3 and 12 months and data was 
taken before and after the treatment and central 
corneal thickness was compared. The results 
showed that there was significant reduction in 
central corneal thickness as the p-value was 

19
<0.005.   Basic purpose of the study was to assess 
the effect of combination of topical carbonic 
anhydrase inhibitor and beta blocker on corneal 
epithelial thickness and central corneal thickness in 
glaucoma patients. This thickness was assessed by 
using optical coherence tomography. Total 80 
patients were assessed. The corneal epithelial 
thickness was significantly reduced after using 
these drugs while corneal thickness was reduced in 

11some sectors with p-value <0.001.   Case-control 
and cross sectional studies were made on 2722 
patients having glaucoma and ocular hypertension. 
The purpose of the study was to evaluate corneal 
thickness changes in 2-year duration by 
prostaglandin analogues. The findings told that 
there was statistically significant thinning of 

20corneal thickness.  In this study the effect of 
isopropyl on central corneal thickness and corneal 
endothelial cells was assessed in normal tension 
glaucoma patients using treatment for more than 6 
months. There was significant change in corneal 
endothelial cells while no statistically significant 

21change in corneal thickness.   There is another 
study which showing no significant changes in 
central corneal thickness just like our study. The 
purpose of this study was to compare corneal 
endothelial changes and central corneal thickness in 
patients with open angle glaucoma. 44 patients 
were assessed in it. Corneal endothelial changes and 
central corneal thickness were measured by indirect 

specular microscope. According to this study there 
was no significant change in central corneal 

22thickness.

CONCLUSION

Ethical Approval: The study was approved by the 
Institutional Review Board / Ethical Review Board 
No. COVAS-1469-23.

Saman Ali: Data Collection, Critical Review
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