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Abstract

Objective: To compare the effectiveness and ocular safety of intravitreal bevacizumab and
triamcinolone acetonide in refractory diabetic macular edema. Methods: This retrospective
comparative study at Tripoli Eye Hospital, Libya, included 50 patients with an insufficient
response to three previous bevacizumab injections. Twenty-five received three monthly
bevacizumab injections (1.25 mg/0.05 mL), and 25 received one triamcinolone injection (4
mg/0.1 mL). Central macular thickness (CMT), best-corrected visual acuity (BCVA), and
ocular complications were assessed over six months. Results: At three months, mean CMT
decreased from 418 to 315 um with bevacizumab and from 420 to 255 pum with
triamcinolone; mean BCVA increased from 0.15 to 0.25 and 0.50, respectively. Between-
group differences favored triamcinolone at one and three months. At six months, CMT was
285 versus 275 um (p = 0.47), and BCVA was 0.40 in both groups (p = 1.00). Intraocular
pressure elevation and cataract occurred in 32% and 24% with triamcinolone versus 8% and
4% with bevacizumab. Conclusion: Triamcinolone provided greater early improvement, but
no significant between-group differences remained at six months. Its higher frequency of
ocular complications warrants careful monitoring.

Key Words: Diabetic macular edema; Bevacizumab; Triamcinolone; Macular thickness;
Visual acuity.
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INTRODUCTION:

Diabetes mellitus is a chronic disease that affects 415 million people worldwide, despite
treatment advances diabetic eye disease remains a major cause of vision loss worldwide.

Diabetic macular edema (DME) is a retinal manifestation of diabetes characterized by
accumulation of fluid within the macula as a consequence of disruption of the blood-retinal
barrier. It is a major cause of visual impairment in people with diabetic retinopathy.(1) (2)

Chronic hyperglycemia induces biochemical and cellular abnormalities, including pericyte
loss, endothelial dysfunction, oxidative stress, retinal ischemia, and disruption of endothelial
tight junctions. These changes increase vascular permeability and permit plasma fluid and
proteins to enter the retinal extracellular space, producing retinal thickening and cystoid
changes on optical coherence tomography (OCT).(3,4) (2)

The pathogenesis of DME is multifactorial rather than being driven by a single mediator.
Vascular endothelial growth factor (VEGF) has a central role because hypoxia, ischemia,
and inflammatory signaling increase VEGF expression, which promotes vascular leakage
and breakdown of the blood-retinal barrier.(2,5)

At the same time, DME has an important inflammatory component. Cytokines and
chemokines, leukocyte activation, and dysfunction of the retinal neurovascular unit can
sustain vascular leakage and edema. VEGF and inflammation interact with each other,
which helps explain why suppression of VEGF alone does not completely resolve edema in
every patient. (2)

Treatment of center-involving DME has evolved from focal/grid laser photocoagulation to
intravitreal pharmacologic therapy. Anti-VEGF treatment is currently the principal first-line
therapy for center-involving DME because randomized trials have demonstrated superior
visual outcomes compared with laser alone.(1) (5)

Common anti-VEGF agents used in DME include bevacizumab, ranibizumab, and
aflibercept.

Bevacizumab (Avastin) is a full-size humanized recombinant monoclonal immunoglobulin
G antibody that inactivates all VEGF isoforms .(7)

It 1s widely used as a first-line anti-VEGF option in clinical practice because it has
demonstrated efficacy and has a substantially lower treatment cost than several licensed
alternatives. In the DRCR.net Protocol T trial, bevacizumab, ranibizumab, and aflibercept
all improved visual acuity; the relative advantage of aflibercept was mainly seen in eyes
with worse baseline vision. Thus, bevacizumab remains a practical first-line option in many
resource-limited settings when cost and access are important considerations.(8) (6)

Not all eyes achieve complete resolution of DME with anti-VEGF therapy. Persistent or
refractory DME is not uniformly defined, but many studies describe it as edema that
remains despite an adequate course of anti-VEGF treatment.(5)

Expert consensus definition based on diabetic retinopathy clinical research network
(DRCR.met) was persistent center-involving DME after three consecutive monthly
intravitreal anti-VEGF injections with a visual acuity improvement of < 5 ETDRS letters
and < 10% reduction in central foveal thickness from baseline as assessed by OCT .(9)

Persistent edema may be related to chronic inflammation inflammatory mediators and
cytokines including interleukin-6, tumor necrosis and monocyte chemoattractant protein
have been implicated in disruption of blood retinal barrier, also structural retinal damage,(
disorganization of the retinal inner layer Drill, ellipsoid zone disruption photoreceptor
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damage, chronic intraretinal cysts, disruption of the outer retinal layers) inadequate
treatment exposure, or mechanisms that are not exclusively VEGF-dependent.(4)

The number of anti-VEGF injections required before judging response is also variable. A
three-injection monthly loading phase is commonly used, but some treatment

strategies extend the loading phase to six monthly injections when edema persists.(10)

Evidence from Protocol T post-hoc analyses showed that some eyes that remained
edematous after the initial 12-week period continued to improve through week 24,
supporting the concept that DME may require a longer period of anti-VEGF therapy.(11)

When edema persists despite adequate anti-VEGF therapy, switching to another anti-VEGF
agent, using a corticosteroid, combination therapy, laser in selected situations.

Corticosteroids are particularly relevant because they target inflammatory pathways as well
as vascular permeability. Triamcinolone acetonide (Kenacort) is a potent

Corticosteroid that suppresses inflammatory mediators and reduces vascular permeability,
thereby decreasing retinal fluid and thickness. This mechanism is clinically relevant because
inflammation is an important component of DME, especially in chronic or treatment-
resistant disease.

However, intravitreal triamcinolone has important limitations. Its effect is temporary, and
repeated exposure may cause intraocular pressure elevation and cataract progression.(12)

These adverse effects must be balanced against the potential for a rapid anatomical
response in selected refractory eyes. Comparative studies, including the IBEME study by
Paccola et al. and the randomized trial by Rodrigues et al., have evaluated bevacizumab and
triamcinolone in persistent or refractory DME and provide a clinical basis for comparing
their anatomical, functional, and safety profiles.

2. LITERATURE REVIEW

Paccola et al. (IBEME study) (2008) conducted a randomized study in 28 eyes comparing a
single intravitreal injection of triamcinolone acetonide( 4mg) with bevacizumab( 1.5mg) in
refractory diffuse DME. The study reported significantly greater reduction in CMT with
triamcinolone at weeks 4, 8, 12, 24. However, the significant improvement in BCVA with
triamcinolone was observed only at weeks 8, 12, with no significant difference between the
groups at week 24.(13)

Azad et al. (2012) conducted a prospective randomized study in 60 eyes compared
intravitreal bevacizumab, intravitreal triamcinolone acetonide, and macular grid
augmentation in refractory diffuse DME. At 6 months both bevacizumab and triamcinolone
acetonide groups showed significant improvement in visual acuity and central macular
thickness which is nearly the same in both groups, but the laser group showed only
marginal improvement in visual acuity. VT associated with side effects such as IOP rise and
cataract formation.(14)

Shimura et al.(2008) A prospective comparative study in 30 eyes compared bevacizumab
and triamcinolone acetonide in persistent diffuse DME and reported IVT showed better
results in reducing DME and improvement of VA than of bevacizumab in early follow-up
suggesting that the pathogenesis of DME is not only attributed to VEGF-dependency but
also attributed to other inflammatory mechanism suppressed by corticosteroid. And both
groups showed the recurrence of macular edema at 24 week but triamcinolone acetonide
kept better results than bevacizumab. (15)
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Rodrigues et al (2020) conducted a randomized clinical trial in 100 eyes comparing
continued treatment with prn-IVB with a switch to Prn-IVT in eyes with persistent diabetic
macular edema after bevacizumab treatment. At week 48, there was no statistically
significant difference between the two groups in central macular thickness or BCVA
However triamcinolone treatment was associated with a higher risk of intraocular pressure
elevation .(16)

Mohanty et al. (2019) conducted a prospective randomized clinical trial comparing
intravitreal bevacizumab with intravitreal triamcinolone acetoinde in 52 eyes with
recalcitrant diabetic macular edema, both treatment groups produced comparable visual
improvement at 24 week with triamcinolone was associated with higher risk of intraocular
pressure elevation. (17)

3. AIM OF THE STUDY
1. To compare the anatomical and functional outcomes between the two treatment groups.

2. To assess ocular complications of intravitreal bevacizumab versus intravitreal
triamcinolone acetonide in patients with refractory diabetic macular edema.

4. OBJECTIVES

e To compare changes in central macular thickness (CMT) between the
two treatment groups.

e To compare changes in best-corrected visual acuity (BCVA) between
the two treatment groups.

e To assess clinically relevant ocular adverse effects, particularly
intraocular pressure elevation and cataract progression.

5. MATERIALS AND METHODS:
5.1 Study Design

A retrospective comparative study.
5.2 Study Setting

Tripoli Eye Hospital, Libya.

5.3 Study Population

Fifty adult patients with refractory diabetic macular edema were included: 25 patients
treated with Avastin (bevacizumab) and 25 patients treated with Kenacort (triamcinolone
acetonide).

5.4 Inclusion Criteria
1] Age > 18 years.
2] Type 1 or type 2 diabetes mellitus.
[3] Diabetic macular edema confirmed clinically and by OCT.
[4] Baseline CMT > 300 um.

[5] Persistent/refractory edema despite previous at least 3 injections of anti-VEGF
therapy.

(6] Adequate baseline and follow-up data.
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5.5 Exclusion Criteria

1 Other significant ocular disease affecting visual outcome, such as age-related macular
degeneration or retinal vein occlusion.

2 Previous vitrectomy.
3 Active ocular infection or intraocular inflammation.
4 Significant media opacity affecting OCT or visual assessment.
5 Advanced or uncontrolled glaucoma.
6 Incomplete clinical or follow-up data.

5.6 Data Collection

Age and sex.

Duration of diabetes and HbAlc.

Previous anti-VEGF treatment.

BCVA and CMT.

IOP.

Cataract.

Endophthalmitis.

® 2Nk

Retinal detachment.
5.7 Treatment Protocol

Avastin group: intravitreal bevacizumab 1.25 mg/0.05 mL, administered as three injections
at one-month intervals. Kenacort group: intravitreal triamcinolone acetonide 4 mg/0.1 mL,
administered as a single intravitreal injection.

5.8 Outcome Measures

The primary outcomes were changes in CMT and BCVA. IOP elevation, cataract
progression, endophthalmitis, and retinal detachment were assessed as safety outcomes.

5.9 Statistical analysis:
Data were analyzed using SPSS.
6. RESULTS:

Table 1. Baseline demographic and clinical characteristics:

Variable Avastin (n=25) Kenacort (n=25)
Mean age (years) 60.2 + 8.1 60.7+ 7.8

Male 12 (48%) 15 (60%)

Female 13 (52%) 10 (40%)

Mean Duration of diabetes (years) | 12.1+5.0 12.7+5.1

Mean HbAlc (%) 7.5+0.9 7.6+0.8
Previous anti-VEGF injections 3 3

Mean Baseline IOP (mmHg) 15.7+£2.4 159+£25

The baseline demographic and clinical characteristics were comparable between the two
treatment groups.
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6.2 Best corrected visual acuity

Table 2. Mean central macular thickness during follow-up

Follow-up a‘;ﬁ;tm Lhilt Kenacort CMT (um) | P value
Baseline 418 £ 57 420 + 49 0.89

1 month 345 + 48 305 +£41 0.003

3 months 315+40 255+ 39 <0.001
6 months 285+ 45 275 £ 50 0.47

Mean CMT decreased in both groups. In the Avastin group, CMT decreased from

418 £ 57 um at baseline to 345 + 48 um at 1 month and 315 + 40 pm at 3 months, reaching
285 + 45 um at 6 months. In the Kenacort group, CMT decreased from 420 + 49 um at
baseline to 305 + 41 pm at 1 month and 255 + 39 um at 3 months, followed by an increase
to 275 £ 50 um at 6 months. The between-group difference was statistically significant at 1
month (p = 0.003) and 3 months (p < 0.001), with no significant difference between the
groups at 6 month.

Table 3. Mean best-corrected visual acuity during follow-up

Follow-up Avastin BCVA Kenacort BCVA P value
Baseline 0.15+£0.025 0.15+0.05 0.9

1 month 0.20+0.10 0.30 + 0.05 <0.001
3 months 0.25+£0.10 0.50 +0.025 <0.001
6 months 0.40 +£0.025 0.4+£0.05 1.00

6.3 Safety Outcomes

Table 4. Ocular complications during follow-up

Outcome Avastin (n=25) Kenacort (n=25)
IOP elevation 2 (8%) 8 (32%)

Cataract 1 (4%) 6 (24%)
Endophthalmitis 0 0

Retinal detachment 0 0

BCVA improved in both groups during follow-up. In the Avastin group, mean BCVA
increased from 0.15 + 0.025 at baseline to 0.20 = 0.10 at 1 month, 0.25 £+ 0.10 at 3 months,
and 0.40 = 0.025 at 6 months. In the Kenacort group, BCVA increased from 0.15 £+ 0.05 at
baseline to 0.30 = 0.05 at 1 month and 0.50 + 0.025 at 3 months, followed by a decrease to
0.4 £ 0.05 at 6 months. The between-group differences were statistically significant at 1
month (p < 0.001), 3 months (p < 0.001). With no significant difference between the groups
at 6 month.

IOP elevation and cataract were more frequent in the Kenacort group (32% and 24%,
respectively) than in the Avastin (8%, 4% respectively), no cases of endophthalmitis or
retinal detachment were recorded.

6.4 figures
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Figures 1 and 2. Changes in central macular thickness (CMT) and best-corrected visual acuity
(BCVA) over 6 months.
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Ocular Complications by Treatment Group
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Figure 3. Frequency of intraocular pressure (IOP) elevation and cataract by treatment group.
7. DISCUSSION:

The preset compare the effects of intravitreal bevacizumab (avastin) and intravitreal
triamcinolone acetonide (kenacort) in patients with refractory diabetic macular edema. In
our study kenacort produced a significantly greater improvement in visual acuity and
significantly improvement in reduction of central macular thickness (CMT) at the first and
third months compared with avastin. At 6 months, however, the difference between the two
groups was no longer statistically significant.

The anatomical response in the kenacort group showed an important pattern during follow-
up. CMT decreased markedly during the first three months, followed by rebound increase at
six months, despite this rebound the CMT at six months remained numerically lower in the
kenacort group than in the avastin group this may indicate that the early anatomical effect of
kenacort was stronger, but its effect decreased with time after a single injection.

Our findings are in agreement with paccola et al. who studied refractory DME and found a
significantly greater reduction in CMT with triamcinolone at weeks 8 and 12, while the
difference between the two groups was no longer significant at week 24.

The results of Azad et al. also support the anatomical findings of our study .AT 6 months
both treatments significantly improved visual acuity and reduced CMT, with greater
numerical reduction in CMT in the triamcinolone group compared with bevacizumab group.

Shimura et al. similarly reported a stronger effect of triamcinolone on macular edema and
visual acuity , both treatment initially reduced the edema , but recurrence occurred with time
while the triamcinolone treated eyes maintained a better anatomical and visual result during
follow-up.

In contrast Mohanty et al. found that bevacizumab and triamcinolone were similarly
effective in improving visual acuity and reduced CMT in refractory DME their findings
agree with our six month results, when the difference between the two groups was no longer
statistically significant.

Rodrigues al. also reported no significant difference between continued bevacizumab and
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switching to triamcinolone in patients with refractory DME after previous bevacizumab
treatment. At 48 weeks, there was no significant difference in either CMT or visual acuity
between the two groups.

The stronger early advantage of the kenacort observed in our study may be related to its
broader anti-inflammatory effect in addition to reducing vascular permeability, in refractory
DME inflammatory mechanisms may contribute to persist retinal thickening despite anti-
VEGEF treatment. The rebound in CMT at six months suggests that the effect of a single
triamcinolone injection may decrease with time.

Overall, our results suggest that kenacort produced a stronger early anatomical and
functional response than avastin in refractory DME, particularly during the first three
months. By the six months, this difference was no longer statistically significant, although
CMT remained numerically lower in kenacort group, these findings are generally consistent
with previous studies showing a stronger early response to triamcinolone followed by a
reduction of the treatment difference during longer follow-up. Also the use of kenacort
should be considered carefully because of its potential ocular complication, in our study
elevation of intraocular pressure and cataract progression was more frequent in kenacort
group, these findings are consistent with the known ocular side effect of intravitreal
corticosteroids, therefore kenacort may be in selected cases in refractory diabetic macular
edema

Limitation:

This study has some limitations, including retrospective design relatively small sample size
and short follow-up period.

8. CONCLUSION

Triamcinolone acetonide demonstrated greater early improvement in both visual acuity and
central macular thickness compared with bevacizumab .However, a rebound in central
macular thickness was observed at the final follow-up, resulting in comparable visual and
anatomical outcomes between the two groups .although CMT remained numerically lower
in the triamcinolone group at 6 months but the difference was not statistically significant.

Recommendation:

Intravitreal triamcinolone acetonide may be considered as an alternative treatment option in

selected patients with refractory diabetic macular edema, particularly in cases with persistent

edema despite previous anti-VEGF therapy. However, its use should be accompanied by
careful monitoring of intraocular pressure and cataract development. Further prospective

studies with larger sample size and longer follow-up are recommended to confirm these

findings and to better define the patients who may benefit most from corticosteroid therapy.
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