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Comparison between Suprachoroidal Triamcinolone
and Intravitreal Triamcinolone Acetonide in patients
of resistant Diabetic Macular Edema
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ABSTRACT

Purpose: To compare the effectiveness and safety of suprachoroidal versus intravitreal Triamcinolone Acetonide
in cases of resistant diabetic macular edema.

Study Design: Quasi experimental study.

Place and Duration of Study: This research was executed at Retina Department of Al-lbrahim Eye Hospital,
Karachi, Pakistan, from January 2022 to June 2022.

Methods: Thirty-four patients with resistant diabetic macular edema were selected through convenient sampling
and divided equally into two groups. All patients underwent ocular examination. Group | was given single
Intravitreal injection (IVI) of 0.1 mL Triamcinolone Acetonide at 4 mg per 0.1 mL concentration. Group Il received
same dosage of drug via Suprachoroidal injection (SCI). After 24 hours, they were assessed for side effects. After
6 weeks, second dose of same drug was administered. Patients were followed at 3 and 6 months.

Results: No serious side effect was observed in any patient within 24 hours. At 1 month follow-up period,
comparison between the two groups for BCVA, CMT and IOP was not significant (p > 0.05). When the two groups
were compared at 3 months, both routes were equally effective but IOP remained more stable via SCI route. At 6
months, IOP remained elevated in group | but decreased in group Il (p = 0.003).

Conclusion: Triamcinolone Acetonide was effective by both routes in resistant diabetic macular edema in terms
of improved BCVA and CMT but SCI was better in terms of IOP and cataract progression.
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developed. Initially, laser photocoagulation was
recommended.> However, it was associated with
ocular complications. Nowadays, anti-VEGF therapy
is widely used. Most of the patients respond very well
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INTRODUCTION

Diabetic retinopathy is one of the grave ocular
complication of Diabetes mellitus (DM) that can lead
to blindness.! Macular edema accompanying diabetic
retinopathy can cause severe decrease in vision of
patients.” Many treatment modalities have been

but few of them show poor or no response even after
multiple doses of anti VEGF, we label them as
resistant or refractory diabetic macular edema.” In such
cases, some ophthalmologists recommend
Triamcinolone Acetonide (TA), either alone or in
combination with laser. Intravitreal administration of
steroids decreases inflammation and vascular growth
in eye. It also inhibits expression of many factors such
as VEGF and TNF-a.°
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Suprachoroidal injection (SCI) is another route for
ocular drug delivery.” It has numerous projected
benefits over the conventional local and systemic
routes.? The suprachoroidal space (SCS) is located
between sclera and choroid.® This route is predicted to
deliver rich amount of drugs to the posterior segment
of eye without any direct contact to the structures in
anterior segment.’®'* Human studies have confirmed
that suprachoroidal administration of TA achieves
considerable amount of drug in retina, choroid, and
sclera, while little amount is noticed in the anterior
chamber, lens, and vitreous of eye.'*** Animal studies
have established that TA is one of the best
preparations for SCS transport because of its less
solubility and sustained-release.>** Many studies
conducted in animals reported more concentration of
drug in the retina and the SCS whereas lesser
concentration were found in the anterior segment by
the suprachoroidal route. Thus, development of
glaucoma and cataract would be much less by
Triamcinolone.”

Current study was specially planned to compare
the two routes of drug delivery systems that are VI
and SCI in patients of resistant diabetic macular edema
(DME) related to their efficacy and possible side
effects.

METHODS

This quasi experimental study was conducted at the
Department of Retina, Al-lIbrahim Eye Hospital,
Karachi after taking ethical approval from the institute.
The study subjects were chosen from patients coming
at retina outpatient department from January 2022 to
June 2022. PASS program was utilized to calculate
sample size for research (with alpha error 50%, power
at 80%). All the methods were executed in accordance
to World Medical Association Declaration of Helsinki
for human based study. Informed consent was taken
from patients. Patients, 40-70 years of age, either sex,
with type | or type Il DM and Central macular
thickness (CMT) of > 300 um checked by spectral-
domain optical coherence tomography (SD-OCT) were
included. All patients had resistant DME.

Persistent DME despite at least four anti VEGF
(Bevacizumab) injections within 6 months was
considered as resistant DME or no improvement in
CMT after at least 3 anti VEGF (Bevacizumab)
injections within 6 months.

Patients with any other retinal disease,

Proliferative diabetic retinopathy, Glaucoma or IOP
> 21 mmHg, any intraocular procedure performed
within 6 months and patients with poor resolution of
OCT images were excluded.

All cases were randomly allocated into 2 equal
groups: Group | received a single Intravitreal injection
(V1) of 0.1 mL TA (Kenakort A by GlaxoSmithKline)
at 4 mg per 0.1 mL concentration. Group |l received
the same dose of drug via a single Suprachoroidal
injection  (SCI).  Prior to intraocular drug
administration, detailed history and ophthalmological
examination was performed and recorded as base line
findings. Eye examination included BCVA (Best
Corrected Visual Acuity), anterior and posterior
segment inspection by Nidek Slit Lamp (Nidek SL
250, Japan), cataract grading by LOCS |1l method and
IOP (Intraocular Pressure) assessment by Goldmann
Applanation Tonometry. Mydriacyl® (tropicamide
ophthalmic solution, USP) drops were used for
dilatation of pupils. VX-20 Kowa fundus camera,
Japan was used for fundus photographs. OCT images
were taken by Retina scan RS 3000 advance, Nidek co.
Itd, Gamagori, Japan. Diabetic retinopathy was
classified according to ETDRS, and the CMT was
considered as central 1mm area. The procedure was
executed under sterile settings in the operation theater.
In group I, IVI was administered in superior temporal
guadrant of eye with the help of 30 gauge needle at 3.5
mm distance from the limbus in pseudophakic eyes,
and at 4 mm distance in phakic eyes. In Group Il
patients, SCI was administered by customized 30
gauge needle (Imm of needle was only exposed) to
avoid infiltration of the needle into vitreous cavity.
After injection, pressure was applied at the injection
site. 1OP was measured immediately after the
procedure, and local antibiotic Ofloxacin eye drops
were advised to patients for seven days. All patients
were examined after 24 hours for any complication
like raised IOP or any infection. Patients were
examined after 1 month and if showed improvement,
second dose of the same drug was administered at 6
weeks. At 3 and 6 months, full ophthalmological
checkup was done and OCT images were taken again.
Data was analyzed by SPSS version 23. Qualitative
data was presented as numbers and percentages. Chi-
square test was used for group comparisons, while
quantitative data was presented as mean and standard
deviations. BCVA was measured by Snellen chart and
the values were converted to LogMAR scale. Man-
Whitney U test of significance was used for
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comparison. Follow-up of the readings in each group
was executed by Repeated Measures ANOVA test.
The confidence interval was set at 95%, and the
margin of error at 5%. P-value was taken significant at
< 0.05.

RESULTS

Mean age of patients for group 1 and Il was 55.34 +
1.4 and 55.23 + 2.1 respectively. There was no
significant difference in any measured parameter
(BCVA, CMT, IOP) between the two groups at the
time of presentation. No serious side effect was
observed within first 24 hours after injection.
However, three patients from Group | reported
floaters.

At 6 weeks follow up, BCVA was improved and
CMT was decreased as compared to baseline in both
groups. 10P was slightly raised (Table 2). At 1 month
follow-up, comparison between the two groups
showed no significant difference between the two
groups (Table 3).

D ( 14/50 ) Fine Retinal Intensity +5

Fig. 1: Patient from group Il. Above: Macular edema; Below:
Improvement in macular edema after 6 weeks.

Table 1: Comparison between the Baseline findings of patients of the two groups (N = 34).

Parameter Group | Group Il P-Value Sig
Age (years)
Range 44-70 4670 0.510 NS
Mean + S.D 5534+14 55.23+2.1
Gender 17 17
Male 11 9 0.613 NS
Female 6 8
Duration of Diabetes (years)
Range 8-18 10-20 0.834 NS
Mean + S.D 13.00 £1.7 14+19
BCVA
Range 02-13 03-17 0.323 NS
Mean + S.D 0.61 £0.23 0.69 + 0.29
Lens status
(NS) Nuclear Sclerosis 10 11
NS | 0 0
NS 11 0 0
NS 11 0 0 0.217 NS
NS IV 0 0
Pseudophakia 7 6
Aphakia 0 0
10P (mmHg)
Range 13-20 12-19 0.214 NS
Mean + S.D 16.13+15 15.97+2.4
CMT
Range 319 - 667 321745 0.314 NS
Mean + S.D 447.23 + 110 489.76 + 139.24

BCVA (Best Corrected Visual Acuity); NS (Nuclear Sclerosis); I0P (Intraocular Pressure); Central macular thickness

(CMT); NS (Non-significant); S.D (Standard Deviation)

16

Pak J Ophthalmol. 2023, Vol. 39 (1): 14-19



Comparison between Suprachoroidal Triamcinolone and Intravitreal Triamcinolone Acetonide in patients of resistant Diabetic Macular Edema

Table 2: Follow-up of the two groups at different time intervals.

Parameters

Mean + SD At Presentation At 1 Month At 3 Month At 6 Month P-value Sig
BCVA Group 1 0.61 +£0.23 0.59 +0.34 0.55 +0.23 0.51+0.31 0.002 HS
Group 11 0.67 £0.29 0.63+0.20 0.61 £0.90 0.56 +£0.73 0.001 HS
CMT Group | 447.23 +110.91 363.00 £ 51.66 260.01 £53.23 251.34 £43.11 0.004 HS
Group 11 489.76 + 139.24 371.32 £00.45 253.07 £ 06.67 244.66 +13.09 0.002 HS
I0P (mmHg) Group | 16.13+1.5 17.23+1.41 20.53 +1.56 2056 +1.4 0.001 HS
Group Il 1597 +2.4 16.34 +1.90 17.23 +.123 16.23 +0.34 0.04 S
BCVA (Best corrected visual acuity); Central macular thickness (CMT); HS (highly- significant); S (significant)
Table 3: Comparison between the two groups at different time intervals
':Aag::]fg; Group | Group 11 P —value Sig
At presentation 0.61+0.23 0.67 £0.29 0.345 NS
BCVA At 1 month 0.59+0.34 0.63£0.20 0.325 NS
At 3 month 0.55 +0.23 0.61 £0.90 0.323 NS
At 6 month 0.51+0.31 0.56 £0.73 0.432 NS
At presentation 447.23 £110.91 489.76 + 139.24 0.542 NS
CMT At 1 month 363.00 +51.66 371.32 +00.45 0.535 NS
At 3 month 260.01 +53.23 253.07 + 06.67 0.432 NS
At 6 month 251.34 +43.11 244.66 +13.09 0.448 NS
At presentation 16.13+15 1597+24 0.612 NS
|OP H At 1month 17.23+1.41 16.34 +£1.90 0.450 NS
(mmHg) At 3 month 20.53 + 1.56 17.23+1.23 0.003 HS
At 6 month 2056 +1.4 16.23 +0.34 0.003 HS

BCVA (Best corrected visual acuity); Central macular thickness (CMT); HS (highly- significant); S (significant)

At 3 and 6 months follow-up time, IOP was
significantly raised (20.53 = 1.56**) in group 1 as
compared to group Il. Thus, both routes were equally
effective but the effect on IOP remained more
favorable by SCS route. When patients of both groups
were followed for cataract progression, it was found
that cataract progression was slow in patients of group
Il in comparison to group |.

DISCUSSION

The results of our study showed improvement in
resistant macular edema with the use of IVI and SCI of
TA. It is said that drugs should ideally be administered
near to the pathology for rapid therapeutic effect. 1VI
and SCI both provide good access to macula.
However, it usually requires multiple injections and
can lead to several complications.® Findings of the
present study showed that both ocular routes were
equal in terms of efficacy but the SCI route was
associated with lesser side effects. IOP remained more
stable throughout the follow-up period by SCI route.
Frequency of cataract progression was also slow in
patients of group Il in comparison to group 1.

One of the very recent study conducted in Egypt
also showed that SCI of TA was effective to cure
DME and almost equivalent to IVI of TA in efficacy
and has longer duration of action."’

Rise of IOP with IVI and SCI was also reported by
other researchers but IVI resulted in higher rise as
compared to SCI.* Recurrence of diabetic macular
edema was also reported by both the routes, when
DME was associated with epi-retinal membrane.*®

Another study evaluated the effectiveness of
suprachoroidal TA injectable suspension (CLS-TA)
along with IV aflibercept in comparison to IV
aflibercept alone." Visual benefit was similar in both
groups. The group of patients, who received
combination therapy showed more decrease in CMT.*

Hulk study was one of the first trials to examine
the efficacy and safety of TA alone or in combination
with Aflbercept. It was noticed that single drug group
showed more reduction in CMT in contrast to
combination drug group but more gain in the ETDRS
letters was observed in the combination group.?

One of the common side effects by TA injection is
the increase in IOP. In our study progressive elevation
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in IOP was observed in group | patients throughout the
6 month follow up period. IOP remained elevated at 6
months duration. Whereas in group Il patients, 10P
was slightly raised till 3 months but decreased
significantly at 6 month duration. Effect on IOP was
found to be more favorable in group II. This could be
due to longer availability of the drug in the SCS.

Studies conducted on eyes of pigs and monkeys
found that drug administered by suprachoroidal route
stays in ocular tissues for at least 120 days.*

Hulk study reported IOP increase of 10 mmHg or
more in 10% of cases.”” Contrary to that, Tayyab
et al,? reported insignificant increase in 10P after SCI
of TA in one case only. Massin et al,”® reported
increase in IOP in 6 patients after IVTA on 4 mg
dosage.

Zakaria et al, observed cataract progression in
30% of cases in VI group, 33.34% in SCI group (4mg
dosage) and 25% in the SCI group(2 mg dosage)."’

Local data also support that supra-choroidal drug
administration as a safe and effective route of TA
injection in cases of resistant diabetic macular
edema.**

Limitations of present study are small sample size
and shorter duration of follow-up. Further studies are
obligatory to explore the longstanding effectiveness of
SCI of TA in cases of resistant DME.

CONCLUSION

Both intravitreal and Suprachoroidal routes of
Triamcinolone Acetonide injection are equally
effective but the side effects are comparatively less
with SCI. The effect on IOP remained more favorable
by SCS route.

Conflict of Interest: Authors declared no conflict
of interest.
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