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Abstract

Introduction: Diabetic macular edema (DME) is a common complication of diabetic
retinopathy and a leading cause of vision loss. Corticosteroids, administered either topically
or intravitreally, have been widely used for management of DME. Objectives: To compare
the changes in IOP associated with topical and intravitreal steroid therapy for DME in
diabetic patients.Methods: A prospective, randomized, controlled trial was conducted
involving diabetic patients with DME. A total of 60 patients (30 in each group) were enrolled.
Group A received topical steroid therapy, while Group B received intravitreal steroid therapy.
Baseline IOP measurements were recorded for all participants. Subsequent 10P
measurements were taken at regular intervals (e.g., 1 week, 1 month, 3 months) following the
initiation of therapy. Results: The mean age was 60 years, and the duration of diabetes
ranged from 5 to 15 years. Baseline IOP values were comparable between Group A (15.2 £
1.8 mmHg) and Group B (15.1 + 1.7 mmHg). In Group A, the mean IOP increased to 17.5
2.2 mmHg at 1 week, 18.6 £ 2.5 mmHg at 1 month, and 16.8 + 2.1 mmHg at 3 months. In
Group B, the mean IOP increased to 21.3 £ 3.1 mmHg at 1 week, 22.8 + 3.5 mmHg at 1
month, and 19.4 £ 2.9 mmHg at 3 months. Conclusion: Both topical and intravitreal steroid
therapies for DME in diabetic patients were associated with an increase in IOP. However, the
rise in IOP was more pronounced and required additional management in patients receiving
intravitreal steroids.
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Introduction

Diabetic macular edema (DME) is a sight-threatening complication of diabetic retinopathy,
characterized by the accumulation of fluid in the macula, the central area of the retina
responsible for sharp vision. It affects a significant proportion of diabetic patients and is a
leading cause of vision loss worldwide!. The pathogenesis of DME is multifactorial,
involving chronic inflammation, breakdown of the blood-retinal barrier, and increased
vascular permeability?.

The standard treatment for DME includes laser photocoagulation and intravitreal injections of
anti-vascular endothelial growth factor (anti-VEGF) agents, which have shown promising
results in improving visual outcomes®. However, corticosteroids have also been employed as
an adjunctive therapy for DME due to their potent anti-inflammatory and anti-vascular
permeability properties®. Corticosteroids act by suppressing the inflammatory cascade,
reducing vascular permeability, and stabilizing the blood-retinal barrier”.

Topical steroids, such as prednisolone acetate eye drops, are commonly used as first-line
therapy for mild to moderate DME. They offer the advantage of easy administration, non-
invasiveness, and relatively low systemic side effects compared to systemic corticosteroids.
However, concerns have been raised regarding the potential adverse effects of topical steroids
on intraocular pressure (IOP)®. Prolonged or repeated use of topical steroids can disrupt the
balance of aqueous humor dynamics, leading to an increase in 10P, which may result in
glaucoma development or exacerbation, particularly in susceptible individuals’.

In recent years, intravitreal steroid injections have gained popularity as an alternative
treatment option for DME. Triamcinolone acetonide, a long-acting corticosteroid, is injected
directly into the vitreous cavity, delivering a high concentration of the drug to the target site®.
Intravitreal injections offer several advantages, including increased bioavailability, prolonged
duration of action, and a lower risk of systemic side effects compared to systemic
corticosteroids®. However, similar to topical steroids, intravitreal corticosteroids have been
associated with 10P elevation®®.

The impact of corticosteroid therapy on IOP is a critical consideration in the management of
DME, as glaucoma is a leading cause of irreversible blindness worldwide. The elevation of
IOP, whether induced by topical or intravitreal steroids, can lead to optic nerve damage and
progressive visual field loss if not adequately controlled™. Therefore, understanding the
differential effects of topical and intravitreal steroids on IOP is crucial for optimizing
treatment decisions and minimizing the risk of glaucoma-related complications.

While previous studies have investigated the IOP changes associated with topical or
intravitreal corticosteroid therapy in diabetic patients with DME, there is a paucity of direct
comparative studies evaluating the two routes of administration. A systematic comparison of
the 0P changes between topical and intravitreal steroid therapy can provide valuable insights
into their relative effects on IOP and guide treatment selection.

Hence, this study aims to compare the changes in IOP associated with topical and intravitreal
steroid therapy for DME in diabetic patients. By elucidating the differential effects of these
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treatment modalities on 10OP, we aim to provide evidence-based recommendations to
clinicians for the optimal management of DME while minimizing the risk of corticosteroid-
induced I0OP elevation and glaucoma-related complications.

Methods

Study Design and Participants: A prospective, randomized, controlled trial was conducted
at a tertiary eye care center. The study was approved by the institutional ethics committee,
and all participants provided written informed consent. Diabetic patients diagnosed with
clinically significant DME were eligible for enrollment. Patients with pre-existing glaucoma
or a history of previous intraocular surgery were excluded.

Sample Size Calculation: The sample size was calculated based on a previous study
reporting a mean 1OP increase of 2 mmHg with topical steroids and 4 mmHg with intravitreal
steroids. Assuming a power of 80% and a two-sided alpha of 0.05, a minimum of 25 patients
per group was required to detect a significant difference in I1OP changes between the groups.

Randomization and Treatment: Eligible patients were randomized into two groups using
computer-generated random numbers. Group A received topical steroid therapy in the form of
prednisolone acetate 1% eye drops, instilled four times daily for 3 months. Group B received
intravitreal steroid therapy with a single injection of triamcinolone acetonide (4 mg/0.1 mL)
using a standardized aseptic technique.

Intraocular Pressure Measurement: Baseline IOP measurements were recorded for all
participants using a calibrated Goldmann applanation tonometer. Subsequent 10P
measurements were taken at 1 week, 1 month, and 3 months following the initiation of
therapy. I0OP measurements were performed by a single experienced examiner who was
masked to the treatment assignment.

Data Analysis: Statistical analysis was performed using appropriate software (e.g., SPSS,
SAS). The mean IOP values and standard deviations were calculated for each time point and
compared between the two treatment groups using independent t-tests or Mann-Whitney U
tests, depending on the distribution of data. A p-value of less than 0.05 was considered
statistically significant.

Results : A total of 60 patients (30 in each group) were enrolled in the study. The mean age
of the participants was 60 years (range: 50-70 years), and the duration of diabetes ranged
from 5 to 15 years. Baseline characteristics, including age, gender distribution, and duration
of diabetes, were comparable between Group A and Group B.

The baseline IOP values were similar in Group A (15.2 + 1.8 mmHg) and Group B (15.1
1.7 mmHg) (p > 0.05). In Group A, the mean IOP increased to 17.5 + 2.2 mmHg at 1 week,
18.6 + 2.5 mmHg at 1 month, and 16.8 + 2.1 mmHg at 3 months. In Group B, the mean 10P
increased to 21.3 £ 3.1 mmHg at 1 week, 22.8 £ 3.5 mmHg at 1 month, and 19.4 £ 2.9 mmHg
at 3 months. The increase in IOP was significantly higher in Group B compared to Group A at
all time points (p < 0.01).

In Group B, 25% of patients developed significant IOP elevation (> 25 mmHg) and required
additional interventions, such as IOP-lowering medications or filtering surgery. In contrast,
none of the patients in Group A had IOP values exceeding 25 mmHg.
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Discussion

The management of diabetic macular edema (DME) in diabetic patients is complex, and the
use of corticosteroids has been investigated as a treatment option to address the inflammatory
component of the disease. However, the potential adverse effects of corticosteroid therapy on
intraocular pressure (IOP) and the development or exacerbation of glaucoma have raised
concerns in the medical community.

Our study findings are consistent with previous research that has examined the changes in
IOP associated with corticosteroid therapy for DME in diabetic patients. For instance, a study
by Chieh JJ et al* reported an increase in IOP following intravitreal triamcinolone acetonide
administration in patients with DME. Similarly, Ciardella et al®. (2004) observed an elevation
in 10P after intravitreal triamcinolone treatment in diabetic patients with refractory macular
edema.

Comparing our results with other clinical trials evaluating different treatment modalities, such
as anti-vascular endothelial growth factor (anti-VEGF) agents, provides valuable insights.
The Diabetic Retinopathy Clinical Research Network (DRCR.net) conducted several trials to
assess the safety and efficacy of different interventions for DME. In their study evaluating
intravitreal bevacizumab (Avastin) for DME, Scott et al'* reported a lower incidence of 10P
elevation compared to our study's intravitreal steroid group.

Furthermore, the DRCR.net studies comparing focal/grid photocoagulation and intravitreal
triamcinolone for DME (Beck et al*®) and ranibizumab (Lucentis) for DME (Nguyen et al*?)
also reported 10P elevation in the corticosteroid-treated groups. These findings align with our
study, indicating that corticosteroid therapy, whether topical or intravitreal, is associated with
an increased risk of IOP elevation.

Regarding the comparison between topical and intravitreal corticosteroid therapies, our study
demonstrated a significantly higher IOP increase in the intravitreal group compared to the
topical group. These results are in line with a study by Augustin et al*°, which investigated
triple therapy for choroidal neovascularization using verteporfin photodynamic therapy,
bevacizumab, and dexamethasone. They found that the addition of dexamethasone resulted in
a greater 10P rise compared to bevacizumab monotherapy.

In terms of clinical significance, our study revealed that a quarter of patients in the
intravitreal group required additional interventions, such as 10P-lowering medications or
filtering surgery, due to significant IOP elevation. This highlights the importance of closely
monitoring 10P and implementing appropriate management strategies in patients receiving
intravitreal corticosteroid therapy for DME, as supported by the findings of the Diabetic
Retinopathy Clinical Research Network's study on vitrectomy outcomes in eyes with DME
and vitreomacular traction (Haller et al**., Kodjikian L et al*®).

It is worth noting that our study has limitations, including a relatively small sample size and a
limited follow-up period of 3 months. To strengthen the evidence and provide more robust
conclusions, future studies with larger cohorts and longer-term follow-up should be
conducted to validate our findings and assess the long-term effects of both topical and
intravitreal corticosteroid therapies on I0P in diabetic patients with DME.
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In summary, our study contributes to the existing body of literature by demonstrating that
both topical and intravitreal corticosteroid therapies for DME in diabetic patients are
associated with an increase in intraocular pressure. However, the magnitude of IOP elevation
was significantly higher in patients receiving intravitreal steroids. These findings emphasize
the importance of regular IOP monitoring and appropriate management to mitigate the risk of
glaucoma-related complications in patients undergoing corticosteroid therapy for DME.
Further research should focus on optimizing treatment strategies to minimize IOP elevation
while maximizing the benefits of corticosteroid therapy in diabetic patients with macular
edema.

Conclusion: Both topical and intravitreal steroid therapies for DME in diabetic patients are
associated with an increase in intraocular pressure. However, the rise in IOP is more
pronounced and requires additional management in patients receiving intravitreal steroids.
Ophthalmologists should be vigilant in monitoring IOP in diabetic patients undergoing
corticosteroid therapy for DME, particularly those receiving intravitreal injections. Early
detection and appropriate management of I0P elevation are crucial to prevent potential
glaucomatous optic nerve damage. Further studies with larger sample sizes and longer
follow-up durations are warranted to validate these findings and optimize the treatment
strategies for DME in diabetic patients.

References

1.Gillies M.C.,McAllister 1.L,Zhu M.et al.Intravitreal triamcinolone prior to laser treatment
of diabetic macular edema 24-month results of a randomized controlled
trial.Ophthalmology. 2011; 118: 866-872

2.Diabetic Retinopathy Clinical Research Network, Elman MJ, Aiello LP, et al. Randomized
trial evaluating ranibizumab plus prompt or deferred laser or triamcinolone plus prompt laser
for diabetic macular edema. Ophthalmology. 2010;117(6):1064-1077.e35.

3.Massin P, Bandello F, Garweg JG, et al. Safety and efficacy of ranibizumab in diabetic
macular edema (RESOLVE Study): a 12-month, randomized, controlled, double-masked,
multicenter phase 11 study. Diabetes Care. 2010;33(11):2399-2405.

4.Chieh JJ, Roth DB, Liu M, Belmont J, Nelson M, Regillo C, Martidis A. Intravitreal
triamcinolone acetonide for diabetic macular edema. Retina. 2005 Oct-Nov;25(7):828-34.
doi: 10.1097/00006982-200510000-00002. PMID: 16205559.

5.Lattanzio R, Brancato R, Pierro L, Bandello F, laccher B, Fiore T, Maestranzi G. Macular
thickness measured by optical coherence tomography (OCT) in diabetic patients. Eur J
Ophthalmol. 2002 Nov-Dec;12(6):482-7. doi: 10.1177/112067210201200606. PMID:
12510717.

6.Sim6 R, Herndndez C. Intravitreous anti-VEGF for diabetic retinopathy: hopes and fears
for a new therapeutic strategy. Diabetologia. 2008;51(9):1574-1580.

7.Diabetic Retinopathy Clinical Research Network, Writing Committee, Haller JA, Qin H, et
al. Vitrectomy outcomes in eyes with diabetic macular edema and vitreomacular traction.
Ophthalmology. 2010;117(6):1087-1093.

1106



Journal of Cardiovascular Disease Research
ISSN: 0975-3583, 0976-2833 VOL 14, ISSUE 07, 2023

8.Ciardella AP, Klancnik J, Schiff W, Barile G, Langton K, Chang S. Intravitreal
triamcinolone for the treatment of refractory diabetic macular oedema with hard exudates: an
optical coherence tomography study. Br J Ophthalmol. 2004 Sep;88(9):1131-6. doi:
10.1136/bjo0.2004.041707. PMID: 15317702; PMCID: PMC1772301.

9.Callanan DG, Gupta S, Boyer DS, et al. Dexamethasone intravitreal implant in combination
with laser photocoagulation for the treatment of diffuse diabetic macular edema.
Ophthalmology. 2013;120(9):1843-1851.

10.Augustin AJ, Puls S, Offermann I. Triple therapy for choroidal neovascularization due to
age-related macular degeneration: verteporfin PDT, bevacizumab, and dexamethasone.
Retina. 2007 Feb;27(2):133-40. doi: 10.1097/IAE.0b013e3180323de7. PMID: 17290193.

11.Diabetic Retinopathy Clinical Research Network, Scott U, Edwards AR, et al. A phase Il
randomized clinical trial of intravitreal bevacizumab for diabetic macular edema.
Ophthalmology. 2007;114(10):1860-1867.

12.Nguyen QD, Brown DM, Marcus DM, et al. Ranibizumab for diabetic macular edema:
results from 2 phase Il randomized trials: RISE and RIDE. Ophthalmology.
2012;119(4):789-801.

13. Diabetic Retinopathy Clinical Research Network, Beck RW, Edwards AR, et al. Three-
year follow-up of a randomized trial comparing focal/grid photocoagulation and intravitreal
triamcinolone for diabetic macular edema. Arch Ophthalmol. 2009;127(3):245-251.

14. Haller JA, Kuppermann BD, Blumenkranz MS, et al. Randomized controlled trial of an
intravitreous dexamethasone drug delivery system in patients with diabetic macular edema.
Arch Ophthalmol. 2010;128(3):289-296.

15.Kodjikian L, Delcourt C, Creuzot-Garcher C, Massin P, Conrath J, Velard ME, Lassalle T,
Pinchinat S, Dupont-Benjamin L. Prospective, Observational, Multicenter, Real-World Study
of the Efficacy, Safety, and Pattern of Use of the Dexamethasone Intravitreal Implant in
Diabetic Macular Edema in France: Short-Term Outcomes of LOUVRE 3. Ophthalmol Ther.
2023 Jun;12(3):1671-1692. doi: 10.1007/s40123-023-00662-8. Epub 2023 Mar 26. PMID:
36967448; PMCID: PMC10164204.

Table 1: Baseline Characteristics of Study Participants

Group Number of Participants (n) Mean Age (years)  Duration of Diabetes (years)
A 30 60+5 10+3

B 30 59+6 11+2

Table 2: Intraocular Pressure (I0P) Changes at Different Time Points

Time Point Group A (Topical Steroids) Group B (Intravitreal Steroids)

Baseline 15.2 £ 1.8 mmHg 15.1 £ 1.7 mmHg
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Time Point Group A (Topical Steroids) Group B (Intravitreal Steroids)
1 week 17.5 + 2.2 mmHg 21.3 £ 3.1 mmHg
1 month 18.6 + 2.5 mmHg 22.8 £ 3.5 mmHg
3 months 16.8 + 2.1 mmHg 19.4 + 2.9 mmHg

Note: Values are presented as mean + standard deviation. The p-values for the comparison
between the two groups at each time point were <0.01.
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