Intravitreal Triamcinolone Acetonide for the Treatment
of Diabetic Macular Edema

Diabetik Makula Odemi Tedavisinde intravitreal Triamsinolon Asetonid

Fatih OZCURA', Sema ORUC DUNDAR?, Erkin KIR?, Sayime AYDIN'. Turgay AKTUNG?

Original Article

Klinik Calisma

ABSTRACT

oz

Purpose: The purpose of this study is to evaluate the effective-
ness and complications of intravitreal triamcinolone ace-
tonide (IVTA) injection in the treatment of diabetic macular
edema (DME).

Materials and Methods: Twenty-eight eyes of 26 DME pa-
tients who were resistant to laser photocoagulation treat-
ment were enrolled in the study. Triamcinolone acetonide
(TA) was injected intravitreally under topical anesthesia. The
patients were evaluated at the first week, and the first, third
and sixth months, in terms of visual acuity (VA), intraocular
pressure (IOP), presence of TA crystals in vitreous, and reg-
ression of macular edema and hard exudates in the fundus
photographs and fundus fluorescein angiography.

Results: The VA of the patients were 1.31+0.44 LogMAR unit
before injection and improved significantly at the first week
and the first and third months while there was no differen-
ce the sixth month (1.15+0.46, 1.01+0.51, 1.01+0.50,
and 1.07+0.56 LogMAR units respectively). The IOP of
the patients were 14.25+3.35 mmHg before injection
and increased significantly at the first week and the first
and third months while there was no difference the sixth
month (16.07x4.27, 16.82+3.73, 17.32+6.08, and
15.35+3.15 mmHg respectively). Regression of macular
edema in fundus fluorescein angiography detected in 22
(79%), 16 (57%), and 8 (31%) eyes the first, third, and sixth
months respectively. TA crystals were observed in the vitre-
ous in 26 (93%), 11 (39%), and 2 (8%) eyes the first, third
and sixth months respectively. The hard exudates were reg-
ressed in 15 of 19 eyes (79%) end of the six months. One
eye exhibited cataract progression.

Conclusion: IVTA injection in the treatment of refractory DME
was found to be effective especially for 3 months.

Key Words: Diabetic macular edema, hard exudate, triamci-
nolone acetonide.

Amag: Bu calismada diabetik makula sdemi (DMO) tedavisinde
intravitreal triamsinolon asetonid (IVTA) enjeksiyonunun
etkinligini  ve  komplikasyonlarini  degerlendirmek
amagland.

Gere¢ ve Yéntemler: Calismaya lazer fotokoagilasyon
tedavisine direncli DMO olan 26 hastanin 28 géz0
alindi. Triamsinolon asetonid (TA) topikal anestezi altinda
intravitreal olarak enjekte edildi. Olgular birinci hafta,
birinci, U¢inct ve altinc ayda gérme keskinligi, géz ici
basinai (GIB), vitreusta TA kristallerinin varligi ve fundus
fotograflari ile fundus fléresein anjiografide makula édemi
ile sert eksudalarin gerilemesi acisindan degerlendirildi.

Bulgular: Hastalarin  enjeksiyon éncesi gérme keskinligi
1.3120.44 LogMAR unite olup birinci hafta, birinci ve
UgUnct ayda anlamli olarak artarken altinc ayda anlamli
farkhlik yoktu (1.15+0.46, 1.01=0.51, 1.01%0.50,
1.07+0.56 LogMAR Unite). Hastalarin enjeksiyon éncesi
GIB'i 14.25+3.35 mmHg olup birinci hafta, birinci ve
UgUnct ayda anlamli olarak artarken altinc ayda anlamli
farkhlik yoktu (16.07+4.27, 16.82+3.73, 17.32+6.08,
15.35+3.15 mmHg). Fundus fléresein anjiografide birinci,
Ugunct ve altincl ayda sirasiyla 22 (%79), 16 (%57) ve 8
(%31) gézde makula 8deminde gerileme saptandi. Birinci,
Ugunci ve altincl ayda sirasiyla 26 (%93), 11 (%39) ve 2
(%8) gdzde vitreusta TA kristalleri izlendi. Enjeksiyon dncesi
sert eksuda olan 19 gézin, alti ay sonunda 15’inde (%79)
sert eksudalarin geriledigi goérildi. Bir gézde katarakt
ilerlemesi goroldu.

Sonug: Lazer fotokoagilasyonuna direngli DMO tedavisinde
IVTA enjeksiyonunun &zellikle ilk 3 ay igin etkili oldugu
bulunmustur.

Anahtar Kelimeler: Diabetik makula édemi, sert eksuda,
triamsinolon asetonid.
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INTRODUCTION

Macular edema is the most important reason of vi-
sual disturbance in diabetes mellitus patients.” Today,
the acknowledged treatment of diabetic macular edema
(DME) is focal or grid laser photocoagulation. “Early Tre-
atment Diabetic Retinopathy Study” (ETDRS) group has
reported that the risk of vision loss in DME is reduced by
laser photocoagulation.

ETDRS has compared clinically significant macular
edema (CSME) patients who were under the treatment
of laser photocoagulation for three years with those who
did not receive this treatment. They have found out that
the risk of moderate vision loss (the vision loss is declined

half in the two consecutive check-ups done 4 months af-
ter one another) after three years of laser treatment, has
declined 50%. While moderate vision loss was 15% in the
treatment group, it was 30% in the control group.??

Today, itis known that laser photocoagulation causes
a permanent damage in macula, and negative effects on
patient’s central vision area and color vision. Therefore,
pharmacological ways of treatment that would not cau-
se any damage on tissues are trying to be developed.??
With this purpose in mind, there are some ways of treat-
ment that are worked on, such as protein kinase, aldose
reductase, advanced glycosylation inhibitors, and intra-
vitreal injection of triamcinolone acetonide (TA), vascular
endothelial growth factor (VEGF) inhibitors.*

Figure 1: Late phase fluorescein angiography of a 54 year old man with clinically significant macular edema. (A) Before injection,
(B) complete resolution, (C) complete resolution, and (D) recurrence of macular edema the 1, 3, and 6 months respectively after

intravitreal triamcinolone acetonide injection.
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Table 1: Visual acuity change after intravitreal triamcinolone acetonide injection.

Time Number of eye Mean visual acuity (LogMAR unit) P Value
Before injection 28 1.31+0.44 (0.70-2.10)
1 week 28 1.15+0.46 (0.40-2.10) 0.002*
1 month 28 1.01+0.51 (0.30-2.10) <0.001*
3 months 28 1.01+0.50 (0.22-2.10) 0.001*
6 months 26 1.07+0.56 (0.22-2.10) 0.059
*Statistically significant (p<0.01)

Table 2: Intraocular pressure (IOP) change after intravitreal triamcinolone acetonide injection.
Time Number of eye Mean IOP (mmHg) P Value
Before injection 28 14.25+3.35 (6-20)
1 week 28 16.07+4.27 (9-29) 0.001*
1 month 28 16.82+3.73 (10-26) 0.001*
3 months 28 17.32+6.08 (11-42) 0.005*
6 months 26 15.35+3.15 (10-21) 0.258

* Statistically significant (p<0.01)

TA is a corticosteroid that has been used in periocu-
lar injection for uveitis and postoperative cystoid macular
edema.® Positive effect of intravitreal TA (IVTA) injection
on intraocular proliferation was firstly shown by Mache-
mer et al. and then IVTA injection was initiated in experi-
mental and clinical studies.® There are studies indicating
that IVTA has been used in the treatment of proliferative
vitreoretinopathy, retinal neovascularization, exudative
age related macular degeneration, macular edema due
to central retinal vein and branch retinal vein occlusion,
postoperative cystoid macular edema, DME, uveitis, and
proliferative diabetic retinopathy (DR).7'

In this study, our aim is to evaluate the effectiveness
and complications of IVTA injection in eyes with DME
which were resistant to laser photocoagulation treat-
ment.

MATERIALS AND METHODS

In this study, 28 eyes of 26 DME patients who were
resistant to focal or grid laser photocoagulation were
reviewed retrospectively. The patients were treated with
at least two session of focal or grid laser photocoagu-
lation and DME duration was at least one year. Before
the intravitreal injection, patients underwent a detailed
ophthalmic examination including the visual acuity (VA),
intraocular pressure (IOP) measurement with Goldmann
applanation tonometer, anterior segment and fundus
examination with a slit-lamp biomicroscope. VA was me-
asured by Snellen and converted LogMAR equivalences
in the statistical analysis. After the routine ophthalmic
examinations, fundus photographs and fundus fluores-
cein angiography (FFA) were taken.

Apraclonidine HCL (lopidine®) and ofloxacin 0.3%
(Exocin®) were dropped 30 minutes before the injection,
and ocular massage was performed 5 minutes before the
injection. Proparacaine HCL 0.5% (Alcaine®) was used
for the topical anesthesia. Eye circle was cleaned with
10% of povidone-iodine and eye surface was cleaned
with 5% of povidone-iodine. Four mg TA (Kenacort-A®
40 mg/ml, 0.1ml) was injected into the eye from the in-
ferotemporal quadrant. The injection was performed 3.5
and 3 mm behind the limbus in phakic and pseudopha-
kic patients respectively. After the injection, the patients
applied one drop of ofloxacin 0.3% (Exocin®) four times
a day for a week.

Patients were controlled on the first day, at the first
week, and the first, third and sixth months. In the control
examinations VA, IOP, and whether any TA crystals rema-
ined in the vitreous, were followed. Regression of macu-
lar edema was evaluated by FFA the first, third, and the
sixth months. Patients whose IOP exceed 21 mmHg, were
treated with topical antiglaucomatous medication. Hard
exudates were evaluated on fundus photographs end of
the sixth month whether there was a regression or not.
Cataract progression of the patients after the injection
was graded according to Lens Opacities Classification
System 1lI.

The comparisons of the dependent groups were
performed with Friedman and Wilcoxon tests. The sig-
nificance was evaluated after the Bonferroni correction
(p<0.01).
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Figure 2: Fundus photographs of a 69 year old woman with hard exudates. (A) Before injection. (B), (C), (D) Progressive regression
of the hard exudates the 1, 3, and 6 months after intravitreal triamcinolone acetonide injection.

RESULTS

Fifteen (57.7%) patients were female and 11 (42.3%)
were male, and their mean age was 63.77+10.01 (ran-
ging 34 to 82) years. All patients were followed for 6
months but only 2 patients did not come to the sixth
month control examination.

Before IVTA injection, mean VA was 1.31+0.44
(ranging 0.70 to 2.10) logMAR units and the mean |IOP
was 14.25+3.35 (ranging 6 to 20) mmHg. Nine of the
eyes were pseudophakic and 19 of them were phakic.
Before the injection, fundus photographs and FFA were
taken, and CSME were detected in all eyes. Nineteen of
them had hard exudates. The VA and IOP of the patients
increased significantly at the first week, and the first and

third months compared to the baseline values (p<0.01).
However, there were no significant differences between
the sixth month and baseline values (Table 1 and 2).
In all examinations, IOP was 21 mmHg or below in 21
eyes. On the other hand, |IOP exceed 21 mmHg in 7
(25%) eyes. IOP elevation occurred in one patient at the
first week, in 2 patients the first month, and in 4 patients
the third month.

Those who had IOP elevation were treated with topi-
cal antiglaucomatous medication (timolol, dorzolamide,
and brimonidine) and normotensive levels were achieved
in all patients within one to three months. Antiglauco-
matous medication was discontinued after one month
when the IOP was normal. There were no patients who
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had refractory IOP elevation or who had to use chronic
antiglaucomatous medication. In the FFA examination,
there was a regression of macular edema in 22 (79%),
16 (57%), and 8 (31%) eyes the first, third, and the sixth
months respectively. There was no change in macular
edema in 6 patients. A patients FFA samples were given
in Figure 1. In the fundus examinations, TA crystals were
observed in the vitreous of all eyes at the first week. TA
crystals were observed in 26 (93%), 11 (39%), and 2 (8%)
eyes the first, third, and the sixth months respectively.

In the fundus photographs, progressive regression
of the hard exudates was noted in 15 (79%) of 19 eyes
when compared to the state before the injection (Figure
2). Hard exudates locations were extrafoveal in 9 eyes,
foveal in 1 eye and combined in 9 eyes. There was no
change in the size of hard exudates in 4 eyes (21%) and
those hard exudates were combined in 3 eyes and foveal
in 1 eye. All extrafoveal hard exudates were regressed.

Five of the 19 phakic eyes developed cataract prog-
ression end of the sixth month. Four of these patients
had the same rate of cataract progression in both eyes,
although one of the eyes was treated with IVTA injection.
When we take this into consideration, we can say that
rapid cataract progression was developed only in 1 (5%)
of the eyes that applied IVTA injection. None of the pati-
ents developed complications, such as endophthalmitis,
vitreous hemorrhage and retinal detachment.

DISCUSSION

DME is the most important cause of vision loss in di-
abetic patients. Pathogenesis cannot be clarified; there-
fore deterioration occurs in inner blood-retinal barrier.
ETDRS has reported the benefits of laser photocoagula-
tion in CSME patients; however laser photocoagulation
treatment may have some adverse effects, such as foveal
burn, choroidal neovascularization, retinal hemorrhage,
subretinal fibrosis, formation of scotoma in the visual fi-
eld, and anomaly of color vision.?? In the study of Lee
et al. only 14.5% of the patients were able to preser-
ve the gain of vision in the long term after grid laser
photocoagulation.’

Laser photocoagulation treatment is used widely
because it has more advantages than disadvantages.
However, there is still research on alternative treatment
methods. IVTA injection has been used in the treatment
of DME patients since 2001 and has been carried out
successfully.'

Although there were benefits of corticosteroids in the
treatment of DME, its influences have not been clarified
yet. By inhibiting arachidonic acid metabolism, corticos-
teroids decrease the formation of prostaglandin and also
inhibit the production of VEGF. The most common opini-
on in DME pathogenesis is that there is an increase in the
vascular permeability due to the blood-retinal barrier de-
terioration. Experimental and clinical studies have shown
that improvement of blood-retinal barrier deterioration is
in accordance with IVTA injection.!”1

Martidis et al. reported that the mean VA of the pa-
tients increased 2.4 Snellen line the first and the third
months, and 1.3 Snellen line increased the sixth month
in laser resistant CSME patients with IVTA injection.’ We
treated similar patients with IVTA and we detected an
increase in the VA for the first 3 months. VA was higher
compared to the baseline values; however there was no
statistically significant difference end of the sixth month.
Jonas et al. reported that VA improved significantly, from
0.12=0.08 at baseline to a maximum of 0.19+0.14 du-
ring six months and Sutter et al. reported that 18 of 33
eyes (55%) treated with triamcinolone gained 5 or more
ETDRS letters compared with 5 of 32 eyes (16%) treated
with placebo end of the third month in DME.20.2!

It was reported that as the mean VA increased, the
fluorescein leakage decreased which was observed in the
FFA before the injection. Jonas et al. also reported that
there was a significant decline in the fluorescein leakage
as a result of the IVTA injection.?® We have detected that
regression of macular edema was noted in 22 (79%),
16 (57%), and 8 (31%) eyes the first, third, and the sixth
months respectively in the FFA but there was no change in
macular edema in 6 patients. Those had worse baseline
VA and possible poor systemic factors such as glycemic
control, blood pressure, and nephropathy. These factors
may affect macular thickness. We could not consider into
systemic factors initiation of the study because of retros-
pective nature of the study.

Ciardella et al. reported that progressive reduction
in the number and size of the hard exudates was noted
after IVTA in all patients with DME.?2 Avci and Kaderli
reported that intravitreal TA appears to be a valuable
treatment in DME with severe foveal hard exudates. In
all eyes in this study the hard exudates were completely
resolved or decreased after IVTA.Z In our study, prog-
ressive regression of the hard exudates was noted in 15
(79%) of 19 eyes when compared to the state before the
injection.

The fact that the effect is temporary and the observa-
tion of recurrence is related to the elimination of TA from
the vitreous is confirmed by the positive results achieved
from repeated injections.'??* Audren et al. reported that
the average maximum effect time was 140 days with 4
mg IVTA injection.?> Another important point is that as
the elimination of TA increased, the effect time decreased
in patients who were treated with vitrectomy.?¢ Kogure et
al. reported that 4 mg intravitreal TA retention time was
115 days in DME patients, and patient age and retention
time were negatively correlated. Kogure et al. concluded
that biomicroscopic examination of intravitreal TA is use-
ful for evaluation of its efficacy.?” In our study, we clini-
cally observed whether there were TA crystals in vitreous.
At the first week, all the eyes had TA crystals. TA crystals
were observed in 26 (93%), 11 (39%), and 2 (8%) eyes
the first, third, and the sixth months respectively. On the
other hand, Jonas reported that the duration of the effect
of a single IVTA is dosage dependent (about 6 - 9 months
with 20 mg, and about 2-4 months with 4 mg).2®



202

Intravitreal Triamcinolone Acetonide for the Treatment of Diabetic Macular Edema

There was no record of retinal toxicity related to IVTA
injection in the experimental and clinical studies.'?2%?
On the other hand, complications can be attributed to
the injection procedure or to the corticosteroid suspen-
sion. Potential injection-related complications inclu-
de endophthalmitis, vitreous hemorrhage, and retinal
detachment.?* No such complications were experienced
in our study group. Eight (0.87%) acute endophthalmi-
tis cases were recorded after 922 IVTA injections in the
multi-central, retrospective studies of Moshfeghi et al.°

The major ocular side effects attributed to corticos-
teroids include IOP elevation, and cataract progression.
In the recent studies, IOP elevation rate is detected 28 to
78% after IVTA injection. Almost all of the IOP elevations
can be controlled with topical antiglaucomatous medi-
cation without any optic nerve damage; however there
may be some refractory IOP elevation that require trabe-
culectomy, though very rare.?'? Vasconcelos-Santos et
al. reported that 4 mg IVTA injection was associated with
secondary ocular hypertension in 32% of eyes. The risk of
IOP elevation was higher in eyes with previous glaucoma
and higher baseline IOP.3 In our study, the mean IOP
for 3 months after the injection were significantly higher
compared to the baseline IOP and IOP exceed 21 mmHg
in 25% of eyes.

Gillies et al. reported that there was 24.2% cataract
progression with IVTA after two years.?* In the studies du-
ring 3 to 6 months of period, Martidis et. al., Sutter et al.,
and Ciardella et al. reported that there were 1/8 (13%),
1/27 (4%), and 2/30 (15%) cataract progression respec-
tively; however, Massin et al. reported that there was no
cataract progression.'?212235 |n our study, we detected
cataract progression in only 1 patient (5%). It should be
taken into consideration that, with a longer period of fol-
lowing, these ratios may increase likewise in the studies
of Gillies et al.34

As a conclusion, current approach for the treatment
of DME and DR is to prevent and stop the pathogenetic
process, but a medicine that prevent and stop the patho-
genetic process cannot be found yet. IVTA injection can
be an alternative treatment to especially laser photoco-
agulation resistant DME. In this study, 4 mg IVTA injec-
tion in the treatment of refractory DME was found to be
effective especially for the 3 months. Nonetheless, a long
term, prospective, randomised, and controlled studies
are needed in order to find out the effects and side effects
of the IVTA injection.
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