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The effects and safety of intravitreal triamcinolone injections
in the treatment of diabetic macular edema
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Abstract

Background. Diabetic macular edema (DME) is responsible for three-quarters of vision-loss cases in dia-
betic eye disease. In most cases, early treatment by laser photocoaqulation can only stabilize vision. Gluco-
corticoids have been used as a local pharmacological treatment in DME when the inflammation seems to
have a pathological background.

Objectives. The aim of the study was to establish the effectiveness and safety of intravitreal triamcinolone
injections in the treatment of DME.

Material and methods. Twenty mg intravitreal injections of triamcinole acetonide (IVTA) were applied
to 110 DME patients after ineffective laserphotocoaqulation or as an initial treatment. Best corrected visual
acuity (BCVA) for distant and near vision, central retinal thickness and intraocular pressure (I0P) were ana-
lyzed before and after the treatment at intervals of T week, T month, 3 months and 6 months. The measure-
ments were continued in cases of repeated [VTA.

Results. Statistically significant improvements were observed in BCVA in near and distant vision, as well as
a decrease in central retinal thickness after all time-intervals following IVTA. BCVA in distant vision was not
significantly improved after repeated [VTA. I0P increases were observed 1 week, Tand 3 months after IVTA,
but not at 6 months after IVTA. No sight-threatening side effects of IVTA were observed.

Conclusions. IVTA is useful in stabilizing DME progression, although its therapeutic effect may be time-
limited.
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Diabetic macular edema (DME) caused by microvascu-
lar damage of the retinal center is responsible for three-
quarters of vision-loss cases in diabetic eye disease.!
Due to the increasing incidence of type II diabetes in the
working-age population, DME has become a major public
health problem.? The Wisconsin Epidemiologic Study of
Diabetic Retinopathy (WESDR) has shown that reduced
central vision decreases the quality of life.> The current
common standard of DME treatment still relies on fo-
cal laser coagulation of leakage in defined retinal areas
according to guidelines set out by the Early Treatment
Diabetic Retinopathy Study (ETDRS).* In most cases,
early treatment by laser photocoagulation can only sta-
bilize vision. According to the ETDRS study, 15% of the
treated patients, and as many as 25% with diffused edema,
showed decreased visual acuity (a loss of > 15 ETDRS let-
ters) after a 3-year follow-up interval.* Grid laser treat-
ment covering the whole macular region with a grid of
laser spots is mostly ineffective in diffuse DME. Therefore
therapeutic strategies involve combating systemic risk
factors (intensive glycemic and blood pressure control),
using pharmacological therapies and even surgical treat-
ment in refractory cases.

Due to their anti-inflammatory effect, glucocorticoids
have been used as a local pharmacological treatment in
DME when the inflammation seems to have a pathologi-
cal background. Intravitreal triamcinolone injections of
different doses (1, 4, 8, 12, 16 and 20 mg) have been found
effective in reducing macular edema and improving vi-
sion in refractory DME following laser treatment, or even
as an initial treatment.>® The bigger the dose of triam-
cinolone given intravitreally the longer the drug remains
active, which means that larger doses can reduce the risk
of endophthalmitis, as fewer injections are subsequently
required.’

Steroid-related adverse events, e.g. cataract and elevat-
ed intraocular pressure (IOP), should be weighed against
the benefits of the treatment.!%!!

The aim of this prospective study was to report anatom-
ic changes and best corrected visual acuity (BCVA) for
distant and near vision in response to intravitreal 20 mg
triamcinolone acetonide injections in patients with DME.
Side effects of the intraocular steroid — cataract progres-
sion and increases in IOP — were also analyzed.

Table 1. The study group with DME

Type Il diabetes
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Material and methods

This prospective interventional study was conducted
on a series of eyes with DME that had not been responsive
to laserphotocoagulation, and eyes with DME being treat-
ed for the first time with intravitreal triamcinolone ace-
tonide injections between December 2006 and December
2009 (Table 1). The Wroclaw Medical University Ethics
Committee approved the study protocol. All the patients
were informed of all possible side effects of the proposed
treatment and consented to the therapy.

Each patient underwent BCVA measurements based on
ETDRS charts for distant vision and on Radner charts for
near vision. Each patient was examined using slit-lamp
biomicroscopy, which included Goldmann tonometry
IOP measurement, gonioscopy and fundus ophthalmos-
copy. The retinal thickness of the central 1 mm part of the
retina was obtained using optical coherence tomography
(OCT) mapping software (Stratus OCT III, Carl Zeiss,
Dublin, USA). The eye was prepared using Oftaquix drops
(Santen Oy, Tampere, Finland) 4 times a day for 3 days
before the procedure, and was treated in a standard pre-
operative fashion with alcaine drops for local anesthesia
and 5% povidone/iodine. An eyelid speculum was used to
stabilize the eyelids, and an injection of 20 mg (0.1 mL) of
triamcinolone acetonide was performed with a 30-gauge
needle 3.5-4.0 mm posterior to the limbus, through the
inferotemporal pars plana.

Two different pharmaceutical triamcinolone acetonide
products were used, depending on availability: preserva-
tive-free Aurocort (Aurolab, Veerapanjan, India), intend-
ed for intravitreal use; or Kenalog (Bristol-Myers Squibb,
Anagni, Italy), used off label. In both cases, the drug vol-
ume was minimized by eliminating the solvent after di-
viding the ampule in half and centrifuging the drug.

After the injection, the IOP was checked and paracente-
sis was performed if needed. The patients were instructed
to administer Oftaquix for the next three days. The pa-
tients were examined the day after the injection, 1 week
later, and 1, 3 and 6 months after the initial injection. Re-
injections were performed in cases of recurrent edema.
Reevaluations were carried out at the same time intervals.

In cases complicated by the development of cataracts,
phacoemulsification with intraocular artificial lens im-
plantation was carried out with an intravireal triamcino-
lone acetonide injection if recurrent DME was also pres-
ent. Recurrence was defined as a decrease in BCVA along
with an increase in intraretinal fluid due to macular

Duration of diabetes

Patients Type | diabetes
Women 58 (62) 6
Men 52 (51) 3

Totally 110(113) 9

(years)
52 63.7+108
49 632+9.0
101 635+10 1-39 years
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edema on OCT, following partial or complete resolution
in previous follow-up visits. The main assessments for
the study included changes in distant and near BCVA,
OCT measurements of central retinal thickness and IOP.
Interval data were analyzed during follow-ups 1 week,
1 month, 3 months and 6 months after the procedure.

Statistical analysis

The results were statistically verified using Epi Info
v. 3.4.3. software (Centers for Disease Control and Pre-
vention, Atlanta, USA). Mean values and standard devia-
tions were calculated for normally distributed variables
(parametric tests). Median tests were used for other
variables (non-parametric tests). The %2 test was used
to compare categorical values and Student’s t-test or the
Mann-Whitney U test were used to compare numerical
variables. Student’s t-test was used to compare the mean
values of the examined parameters, and the Wilcoxon test
was used for the medians. A p value of less than 0.05 was
considered statistically significant.

Results

BCVA for distance was found to be significantly better
1 week, 1 month, 3 and 6 months after the first IVTA in-
jection in comparison to the initial BCVA (Fig. 1). After
repeated (2 and 3) IVTA injections, no significant im-
provement in distant BCVA was observed at any of the
follow-up intervals. Therefore the difference between the
initial and final distant BCVA among the patients who
received repeated injections was not statistically signifi-
cant. BCVA for reading was significantly better at all of
the follow-up time points after the first injection (Fig. 2).
After each of the repeated IVTA injections, the difference
between the initial and observed BCVA for reading was
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Fig. 1. Best corrected visual acuity (BCVA) for distance vision on the
LogMar scale in the follow-ups in comparison to the initial distance BCVA.
SE — standard error; SD - standard deviation

47
0° P Z0s000
— p<0.00001 p <0.00005
p <0.005

0.4 =
a
<C
[a
g
= 03 .
g [ =] )
el
N
8 02
s
]
[=a] e —r

0.1

P = mean
+SE
00 0 1 month >6 months % )
1 week 3 months -

Fig. 2. Best corrected visual acuity (BCVA) for reading on the LogMar scale
in the follow-ups in comparison to the initial reading BCVA. SE — standard
error; SD — standard deviation
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Fig. 3. Central macular thickness (um) in the follow-ups in comparison
to the initial central macular thickness (um). SE - standard error;
SD - standard deviation

significantly better, with the exception of the measure-
ments 1 month and 6 months after the third additional
injection. The final difference between the initial and im-
proved BCVA for reading over the whole investigated pe-
riod was statistically significant (p < 0.05).

In the study group, a decrease was observed in central
retinal thickness, which was statistically significant in
comparison to the initial value at all of the follow-up time
points after the first injection (Fig. 3).

Significant improvements were observed in the OCT
measurements after all of the repeated injections, with
the exception of the 6-month follow-up after the third in-
jection in 13 patients.

Increases in IOP values were noted at the 1-week,
1-month and 3-month follow-up periods in comparison
to the initial measurements. The difference in IOP was
no longer statistically significant 6 months after the first
injection (p = 0.279, Fig. 4). The difference between the
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Fig. 4. Intraocular pressure (T, mm Hg) in the follow-ups in comparison to
the initial intraocular pressure. SE — standard error; SD — standard deviation

initial and final IOP measurements in the observed group
was not statistically significant either.

Trabeculectomies were necessary in two patients to
lower their IOP to a safe level. Pharmacological treatment
was sufficient in the other cases of increased IOP. Endo-
phthalmitis was not observed in the study group.

Discussion

Due to the frequent ineffectiveness of laser treatment
in DME patients, treatment with intravitreally triam-
cinolone injections was recently proposed. Crystalline
triamcinolone in intravitreal injections turned out to be
effective in limiting diabetic inflammatory reactions in
the microcirculation.® Machemer suggested using a de-
pot form of steroids due to the intravitreal absorption
time of 2-5 months.!> 13 In the present study the decision
was made to inject 20 mg of triamcinolone acetonide to
achieve an extended activity time, knowing that a dose of
4 mg triamcinolone acetonide could be effective no lon-
ger than 3 months.!* In making this decision it was im-
portant that increases in intraocular pressure induced by
triamcinolone acetonide are reported not to be markedly
dependent on the dosage used.'® Furthermore, in research
on rat retinas, the potential retinal toxicity of triamcino-
lone acetonide administered in high doses was not evi-
dent, in contrast to the effects of other steroids.'

Apart from a decrease in central retinal thickness, the
patients in the current treatment group showed signifi-
cant improvements in BCVA for distant and near vision
after IVTA.

The improvement in distance BCVA was no longer sta-
tistically significant in the examined group after repeated
injections. Due to recurrent DME, IVTA injections were
repeated in 53 eyes twice, in 17 eyes three times, in 6 eyes
4 times, and in 1 eye 5 times. Repeated BCVA improve-
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ment was achieved in the treated eyes at most of the
follow-up observation time points. Four patients had to
undergo both a second IVTA and cataract extraction due
to observed cataract progression.

After a 6-month observation period, 6 patients were
diagnosed with DME of a mostly tractional character.
In these patients only a minimal effect was observed after
IVTA, so pars plana (PP) vitrectomies were performed,
combined with phacoemulsification. In 17 other patients,
IVTA was repeated after 6 months due to recurrent DME;
5 of these developed cataracts and the IVTA was com-
bined with phacoemulsification. In 6 patients IVTA was
repeated 4 times, and in 1 patient 5 times. In patients with
recurrent DME after repeated IVTA, fluorescein angiog-
raphy was carried out and compared with pretreatment
images. In 5 such patients avascular zones, which were
not covered by laser spots, were found in the periphery
of the retina. This observation supports some suggestions
from other authors that macular edema is caused by vas-
cular endothelial growth factor (VEGF) from ischemia in
the peripheral retina.!” The ETDRS guidelines do not rec-
ommend panretinal photocoagulation (PRP) for the treat-
ment of DME; it is believed to provoke DME progression
and an irreversible loss of visual acuity. However, it seems
to the present authors that combining IVTA with PRP
may make it possible to stabilize vision in some diabetic
patients.

At the end of the present study’s observation period,
nine patients had been treated by pp vitrectomy and an-
other three were prepared for it. The effects of the sur-
gical treatment were not evaluated over an extended pe-
riod of time and will be presented in a future publication.
The authors’ experience seems to suggest that the vitreo-
retinal interface changes in the course of diabetes and its
treatment.

After IVTA and local and/or panretinal phocoagulation
stabilization of the blood-retinal barrier can be achieved.
Recurrent or remaining DME could be caused by trac-
tion of altered vitreo-retinal interface. Mechanical stress
or stretch can also provoke leakage. There are no clear
indications for treating DME by pp vitrectomy, and the
decision to undertake it has to be made after careful ob-
servation.

The best balance for the patient should be ascertained
at each examination.

Each diabetic patient needs a tailor-made decision.
Although the recently completed Diabetic Retinopathy
Clinical Research Network (DRCRnet) trial comparing
photocoagulation and IVTA of 2 dosages (1 mg or 4 mg)
favored laser treatment in cases of changes in vision and
central retinal thickening over time!®, IVTA should still
be considered in DME cases resistant to photocoagula-
tion. IVTA may still be the only longer-acting treatment
option for DME cases recurring shortly after anti-VEGF
injections, which nowadays are commonly used in DME
treatment. Even dexamethasone steroid implants (Ozur-
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dex), currently being introduced in DME treatment, may
not have a longer duration than triamcinolone acetonide
injections.!” Fluocinolone acetonide intravitreal implants
(Iluvien) should be effective up to 36 months after intra-
vitreal injection, but, like Ozurdex, will not be available in
the near future for most diabetic patients due to its cost,
which is not reimbursed by national health insurance in
many countries.?

As there was no control group in the present study, it
cannot conclusively be stated that the remission of dia-
betic edema was in each case the effect of the therapy;
there is a chance that it might have occurred in the natu-
ral course of the disease. Moreover, the potential effects
of glycemic levels or other systemic parameters that can
influence the course of DME were not taken into account.

Conclusions

IVTA is useful in stabilizing the progression of DME,
although its therapeutic effect can be time-limited.
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