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Adjuvant topical dorzolamide or timolol with
intravitreal bevacizumab for diabetic macular
edema: A double-blind randomized controlled trial
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ABSTRACT

Article info: Diabetic macular edema (DME) is a leading cause of visual impairment among diabetic patients,
igzm‘;’: Vi primarily managed with intravitreal anti-VEGF agents such as bevacizumab. However, the
exploration of adjunctive therapies to enhance treatment outcomes remains an area of ongoing
research. This study investigated the effects of adjuvant topical dorzolamide or timolol in
combination with intravitreal Bevacizumab (IVB) injections for treating DME. In this study, 34

Keywords: patients (68 eyes) with bilateral DME were randomized to receive either topical dorzolamide
Diabetic macular edema 2% or timolol 0.5% in one eye, along with IVB injections in both eyes. The contralateral eye
]T):)":;;;);mi de served as a control, receiving only IVB injections. Central macular thickness (CMT) and visual
Bevacizumab acuity (VA) were assessed at baseline and one month after the third injection. Results showed
Intravitreal statistically significant decreases in CMT for all three groups (dorzolamide, timolol, and control)

post-treatment compared to baseline (p < 0.001). Similarly, VA decreased significantly in all
groups (p < 0.001). However, there were no statistically significant differences in CMT or VA
between the dorzolamide or timolol groups and the control group. Our findings suggest that the
addition of topical dorzolamide or timolol to IVB injections does not provide significant
additional benefits in reducing CMT or improving VA in DME patients. Further research with
larger cohorts and extended follow-up periods is needed to fully elucidate the potential role of
adjunctive topical therapy in DME management and to identify patient subgroups that may
benefit from this approach.
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1. Introduction

A significant global public health concern is diabetic
macular edema (DME), which stands as a primary
contributor to vision impairment among working-age
individuals with diabetes [1, 2]. The prevalence of DME
increases with the duration of the disease and the stage
of diabetic retinopathy [3]. The pathogenesis of diabetic
macular edema (DME) involves increased vascular
permeability and overproduction of vascular endothelial
growth factor (VEGF), leading to fluid accumulation in
the macula and subsequent visual impairment [2, 4].

In recent years, intravitreal anti-VEGF agent
injection, particularly Bevacizumab, has become the
primary DME treatment, showing a significant
reduction of macular thickness and improvements in
visual acuity [4, 5]. Bevacizumab, a monoclonal
antibody, has strongly reduced macular edema and
improved visual acuity in clinical trials by inhibiting
VEGF [5]. Researchers are currently investigating
combination therapies to improve treatment outcomes
and potentially alleviate the need for frequent injections
and the risk of edema recurrence. This approach is
aimed at lessening the burden of recurrent interventions
[2, 5]. Topical medications, such as Timolol and
Dorzolamide, traditionally used in  glaucoma
management, have shown promise in addressing the
multifactorial nature of DME when combined with anti-
VEGF therapy [6] The combination of these topical
agents with intravitreal Bevacizumab (IVB) presents an
intriguing approach to DME management, potentially
offering synergistic effects that could enhance treatment
efficacy. Recent studies have shown promise in treating
DME by combining IVB with topical medications such
as Timolol and Dorzolamide. A double-blind,
randomized clinical trial found that combining IVB with
topical Timolol-Dorzolamide eye drops had positive
short-term effects on the anatomical and visual
outcomes of patients with DME [6]. This emerging
evidence suggests that adjunctive topical therapy may
complement the effects of anti-VEGF injections,
potentially leading to more sustained improvements and
a reduced treatment burden for patients.

The present study aims to further elucidate the effects
of Timolol and Dorzolamide drops, individually, as
adjunctive therapies to IVB injections in treating DME.
By assessing visual acuity improvements, changes in
central macular thickness, and the frequency of required
injections, this research seeks to identify potential
synergistic effects that could optimize DME
management strategies.

2. Materials and Methods

2.1 Study design

This randomized clinical trial study was conducted at
Yazd Shahid Sadoghi Ophthalmology Clinic in 2023.
All participants provided written informed consent after
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receiving a detailed explanation of the study procedures.
All patients received standard eye exams, including slit-
lamp examination, best corrected visual acuity (BCVA)
assessment with Snellen chart, and Central Macular
thickness (CMT) measurement by spectral domain
optical coherence tomography (SD-OCT) (Spectralis;
Heidelberg  Engineering, Heidelberg, Germany).
Remember to conduct the same examinations one month
after the third injection to compare the change in visual
acuity and macular thickness pre- and post-treatment.

2.2 Inclusion and exclusion criteria

The inclusion criteria were at least 18-year-old type-2
diabetic patients with bilateral macular edema and non-
proliferative diabetic retinopathy (NPDR). The
exclusion criteria were a medical history systemic
disorders except diabetes mellitus, a medical history of
ocular disease, recent ocular surgery within the past six
months, using anti-glaucoma drugs, history of
glaucoma, a history of using systemic beta-blockers
compounds, presence of tractional tissue or epiretinal
membrane, proliferative diabetic retinopathy (PDR),
Myopia exceeding -6 diopters, and a history of
complications associated with intravitreal injection.
Patients were also excluded with systolic blood pressure
>180 mmHg or diastolic >110 mmHg, or having a
history of cardiovascular disease, dyspnea, and
depression.

2.3 Participants and treatment protocol

Considering a 95% confidence level and 80% power,
considering 0.1 standard deviation for BCVA
(logMAR) and considering the difference of 0.07 in the
mean BCVA score in the group treated with drops and
the control group, the minimum required sample size is
34 patients with bilateral diabetic macular edema. The
patients were divided into two groups: in one group with
diabetic macular edema, Timolol 0.5% drops (one drop
every 12 hours) along with the intravitreal injection of
Bevacizumab (1.25 m1/0.05 mg) and in the other group
with Dorzolamide 2% (every 12 hours one drop)
together with intravitreal injection of Bevacizumab was
prescribed. The other eye of each patient, as a control
group, is only subjected to intravitreal injection of
Avastin

2.4 Data analysis

The study converted Snellen acuities to logarithm of
the minimum angle of resolution (logMAR) equivalent
values and performed data analysis using SPSS software
version 26. The normality of variables was evaluated
using the Shapiro-Wilk test. Variables were expressed
as mean =+ standard deviation (SD), and between-group
and within-group analyses were conducted with paired
T-tests. The P-value for statistical significance was set
at P <0.05.
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3. Results

Thirty-four patients, accounting for a total of 68 eyes,
completed the study per protocol. The average age of the
patients was 53.4 + 5.14 years (range 42—64 years old),
and the study included 19 (55.88%) female patients. The
flowchart of our research is shown in Figure 1.

Table 1 reveals a statistically significant decrease in
CMT in eyes that received either Timolol or
Dorzolamide alongside an intravitreal injection of
Bevacizumab, compared to pre-treatment levels.
Similarly, the control group, receiving only the
intravitreal injection of Bevacizumab, exhibited a
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statistically significant reduction in central macular
thickness. Furthermore, the visual acuity of all three
groups—those receiving Timolol, Dorzolamide, or only
the intravitreal injections of Bevacizumab—decreased
in a statistically significant manner post-treatment
compared to pre-treatment levels.

Figures 2 and 3 indicate the difference in visual acuity
and central macular thickness between the Dorzolamide
and control groups. Also, it shows the difference in
visual acuity and central macular thickness between the
Timolol group and the control group. None of them
were statistically significant

Enrollment

Assessed for eligibility (n=48)

Excluded (n=14)
+ Not meeting inclusion criteria (n=9)

+ Declined to participate (n=>5)
+ Other reasons (n=0)

Randomized (n=34, 68 eyes)

A 4

Allocation
v

Allocated to intervention (n=17)

+ Received allocated intervention (n=17)

+ Did not receive allocated intervention (give
reasons) (n=0)

Allocated to intervention (n=17)

+ Received allocated intervention (n=17)

+ Did not receive allocated intervention (give
reasons) (n=0)

| |

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Discontinued intervention (give reasons) (n=0)

|

Analysed (n=17)
+ Excluded from analysis (give reasons) (n=0)

Analysed (n=17)
+ Excluded from analysis (give reasons) (n=0)

Figure 1. Flowchart of study

Table 1. Comparison of central macular thickness and visual acuity in the Dorzolamide receiving eye, and Timolol receiving eye, and the control group

pre- and post-treatment.

Groups Central Macular Thickness Visual Acuity
Time Mean SD P-value Mean SD P-value

Dorzolamide Baseline 459.23 36.80 <0.001 0.628 0.18 0.001
Post 357.17 31.69 0.314 0.091

Timolol Baseline 459.17 36.49 <0.001 0.628 0.181 0.002
Post 361.70 34.21 0.325 0.089

Control Baseline 460.76 37.11 <0.001 0.651 0.201 0.001
Post 362.76 36.09 0.322 0.102

I
3
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Study name Statistics for each study
Std diff Lower Upper
in means Variance limit limit p-Value

Central Macular Thickness (Tvs C) -0.037 0.118 -0.709 0.635 0.914

Central Macular Thickness (Dvs T) -0.093 0.118 -0.766 0.580 0.786

Central Macular Thickness (Dvs C) -0.081 0.118 -0.753 0.592 0.814
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Std diff in means and 95% CI
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Figure 2. Comparison of central macular thickness between participants receiving Dorzolamide or Timolol along with IVB in one of their eyes and

the control group eyes, which received only IVB

Study name Statistics for each study
Std diff Lower Upper
in means Variance limit limit p-Value

Visual Acuity (T vs C) -0.119 0.118 -0.792 0553 0.728
Visual Acuity (D vs T) -0.055 0.118 -0.727 0.618 0.874

Visual Acuity (D vs C)-0.070 0.118 -0.743 0.602 0.838

Std diff in means and 95% CI

®

-1.00 -0.50 0.00 0.50 1.00

Favours Intervention Favours Control

Figure 3. Comparison of visual acuity between participants receiving Dorzolamide or Timolol along with IVB in one of their eyes and the control g

4. Discussion

DME is a complication of diabetic retinopathy,
stemming from swelling of the macula due to damage to
its blood vessels caused by prolonged high blood sugar
in diabetes. Risk factors for DME include poor blood
sugar management, high blood pressure, abnormal lipid
levels, and the duration of diabetes. Patients with DME
often experience blurred and distorted vision (7).
Diagnosis typically involves examining the back of the
eye and using optical coherence tomography (OCT),
which may be supplemented by fluorescein angiography
(8). Treatment for DME may include laser therapy,
injections of anti-VEGF drugs or steroids into the eye,
and in severe cases, surgical removal of the vitreous (2).
This study investigated the outcome of topical Timolol
or Dorzolamide in combination with IVB in treating
DME. This study found no statistically significant
differences in visual acuity or CMT reductions between
bilateral DME patients receiving IVB with topical
Timolol/Dorzolamide and those receiving IVB
monotherapy. While all groups exhibited significant
CMT reductions (102.06 um Dorzolamide, 97.47 pum
Timolol, 98.00 um control; p <0.001) and visual acuity
improvements (0.314 vs 0.628 logMAR baseline;
p<0.001), adjunctive topical agents provided no additive

benefit (p=0.82—0.91 for intergroup comparisons).

The results of several studies indicate that combining
IVB with topical Timolol or Dorzolamide is more
effective than using IVB alone in reducing CMT and
improving visual outcomes for patients with diabetic
macular edema (DME). This increased effectiveness is
likely a result of the prolonged anti-VEGF effect,
enhanced drug delivery, and the synergistic mechanisms
provided by the combination therapy. According to
Fazel et al., the addition of topical Dorzolamide did not
improve the therapeutic effects of IVB injection [1].
Research conducted by Mirshahi and colleagues
demonstrated that by adding Timolol and Dorzolamide
eye drops to IVB injection, a decrease in CMT and an
improvement in best-corrected visual acuity (BCVA)
will be achieved [9]. In a 2022 study, adding topical
Dorzolamide-Timolol as an adjuvant to intravitreal
injection of ranibizumab did not show significant
benefits based on a prospective cohort analysis [10]. A
study conducted by Byeon et al. examined patients with
retinal vein occlusion who received treatment for
macular edema. The researchers observed that one week
after treatment, both groups—those receiving IVB alone
and those receiving IVB combined with Timolol-
Dorzolamide—experienced a decrease in mean CMT.
However, at the five-week follow-up, the group treated
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with the combination of IVB and Timolol-Dorzolamide
exhibited a comparatively lower mean CMT than the
IVB-only group [11].

The primary mechanism responsible for decreasing
the thickness of the central macula in these instances is
Bevacizumab's ability to inhibit VEGF [12]. The
concurrent use of Timolol or Dorzolamide may offer a
minor additional benefit, but the anti-VEGF effect of
Bevacizumab is likely the primary factor in reducing
macular thickness [13]. The findings suggest that
adjunctive use of Timolol or Dorzolamide did not yield
significant additional benefits beyond the therapeutic
effects of Bevacizumab monotherapy [14]. In some
instances, intravitreal injection of Bevacizumab alone
may be sufficient for treating macular edema, and the
addition of other medications might not result in a
statistically significant further improvement [13]. If
IVB alone is highly effective in reducing CMT, there
may be limited potential for additional improvement
with adjunctive therapies. Glycemic control, as
measured by HbAlc levels, can affect treatment
outcomes. Patients with well-managed diabetes
typically respond better to treatments. Variations in
glycemic control among study participants can
influence the effectiveness of these treatments [6].
Individual patient response to treatments exhibits
significant heterogeneity. Treatment outcomes can be
influenced by various factors, including the severity of
diabetic macular edema, disease duration, and the
presence of comorbidities [15]. The efficacy of
treatment may be influenced by the frequency and
timing of topical Timolol or Dorzolamide
administration after IVB injections. Optimal treatment
protocols for this combination therapy have yet to be
definitively established [1, 16].

This study was powered to detect central macular
thickness (CMT) differences of >50 pm (a = 0.05, p =
0.2) with a sample size of 34 participants; however, it
may have lacked sufficient power to detect smaller
effect sizes. The relatively short follow-up period of
three months limits the ability to evaluate the long-term
efficacy of adjunctive treatments as well as potential
intraocular pressure (IOP)-related adverse effects
associated with prolonged Timolol use. Furthermore,
although participants were required to have glycated
hemoglobin (HbAlc) levels <8.5%, minor glycemic
fluctuations during the study period may have
influenced individual treatment responses.

Our findings suggest that the addition of topical
Dorzolamide or Timolol to IVB injections does not
provide significant additional benefits in reducing CMT
or improving visual acuity in DME patients. Long-term
studies with larger sample sizes and standardized
protocols are needed to determine the impact of
different therapies on visual acuity and central macular
thickness in DME patients. Factors such as age, baseline
visual acuity, glycemic control, and the presence of
proliferative  diabetic retinopathy can influence
treatment outcomes.
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