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Abstract

Purpose To compare sub-tenon steroid plus anti-
VEGF injection with anti-VEGF injection solely in the
treatment of resistant diabetic macular edema (DME).
Method Patients who exhibited insufficient ana-
tomic [over 350 um central macular thickness
(CMT)] and less than 3 lines of visual gain at least
six anti-VEGF injections, were randomly divided into
two groups. In group I, the anti-VEGF injection was
performed 10 days after the sub-tenon steroid injec-
tion [Triamcinolone acetonide (Sinakort-A®)]. And
anti-VEGF was performed when needed during the
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follow-up period. In group II, treatment was continued
with anti-VEGF only. All patients’ visual acuity and
CMT were followed up for 6 months.

Results The baseline BCVA in group I and group II
was 0.51 + 0.667 logMAR and 0.47 + 0.60 log-
MAR, respectively (p = 0.52). In group I and II, at the
end of 6-month follow-up, BCVA improved to
0.38 £ 0.60 logMAR (p < 0.001) and 0.43 £ 0.60
logMAR (p = 0.20), respectively. The baseline CMT
in group I and group II was 494 £ 118.32 and
438.20 £ 90.99 pm, respectively (p = 0.029). In
group I and II, at the end of 6 months, CMT decreased
to 302.57 £ 69.89 pm (p < 0.001) and
439.20 £+ 107.6 pm (p = 0.96), respectively.
Conclusion Adding steroid to routine anti-VEGF
treatment is an effective way of treatment method for
resistant DME.

Keywords Resistant macular edema - Steroid -
Ranibizumab - Diabetic - Combined treatment

Introduction

Diabetic retinopathy (DR) is the most common cause
of vision loss in the 20-74 age-group in developed
countries [1]. The risk of blindness is 29 times higher
in diabetic patients compared to non-diabetic ones [2].
Diabetic macular edema is the most common cause of
visual loss in patients diagnosed with diabetic
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retinopathy [1]. The Wisconsin Epidemiologic Study
of Diabetic Retinopathy which was one of the largest
and the most comprehensive one showed that 20.1% of
type 1 diabetics and 25.4% of type 2 insulin-dependent
diabetic patients had the visual loss within 10 years
[3-5]. In addition, the Early Treatment Diabetic
Retinopathy Study (ETDRS) showed that diabetic
macular edema caused 24 and 6.4% moderate and
severe visual loss, respectively [6]. Although the
pathogenesis of diabetic macular edema (DME) is not
clear, it is thought to be a result of some changes such
as leakages related to retinal vessel abnormalities,
localized ischemia, chronic inflammation, and vascu-
lar cell degeneration and necrosis [7]. Studies have
shown that released cytokines such as vascular
endothelial growth factor (anti-VEGF), TNF-alpha,
intercellular adhesion molecule-1, IL-1, IL-6, and
fibroblast growth factor-2 might play a role in this
process [8, 9]. Therefore, corticosteroids and anti-
VEGF treatments, which were active on cytokines,
were used in the treatment. The corticosteroids, anti-
VEGF, anti-TNF-alpha medications have been shown
to inhibit the release of mediators that led to leukocyte
migration and inflammation. That also showed to
reduce the release of molecules such as intercellular
adhesion molecule-1 [10], which is responsible for
vascular endothelial cell activity and therefore be
effective in the DME [11, 12]. Clinical trials have
tested anti-VEGF treatments and demonstrated that
the inhibitors of vascular endothelial growth factor
(VEGF) have been shown to have significant efficacy
in the DME treatment. Therefore, anti-VEGF has
become the gold standard for the treatment of DME
[13—15]. However, the majority of the eyes responded
well to anti-VEGF therapy with signs of disappearing
edema and visual enhancement, no optimal edema
control can be ensured in some eyes, and this group
was called as refractory or persistent macular edema.
Some studies have shown that the prevalence is over
50% [16]. The refractor-persistent DME causes per-
manent disturbance for the retinal architecture that can
led to permanent loss of vision due to chronic tissue
stress and photoreceptor cell loss [17]. Therefore, its
treatment is extremely important and various combi-
nation therapies have been tried for this purpose. In
this study, the combination of anti-VEGF and sub-
tenon steroid treatment was tried for this purpose. The
present study aims to show whether combined anti-
VEGF therapy with sub-tenon steroid therapy is
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superior to solely anti-VEGF therapy in the treatment
of resistant DME.

Materials and methods

In this retrospective case—control series, we reviewed
the medical records of patients who had been
diagnosed with resistant DME between January 2014
and June 2017. We included patients who received at
least three anti-VEGF injections (0.5 mg ranibizu-
mab) within 6 months for DME at Istanbul Beyoglu
Eye Education and Research Hospital. The patients
were evaluated retrospectively. Patients who exhibited
insufficient anatomic (over 350 um with spectral
optical coherence) and visual responses (visual
gain < 3 lines) to at least six anti-VEGF treatments
were randomly divided into two groups. In group I, the
anti-VEGEF injection was performed 10 days after the
sub-tenon steroid injection [Triamcinolone acetonide
(Sinakort-A®)]. And anti-VEGF was performed when
needed during the follow-up period. In group II,
treatment was continued with anti-VEGF only. The
local ethical committee approved the study, which was
conducted in accordance with the Declaration of
Helsinki. All patients were informed about the poten-
tial side effects, and their consents were taken before
the procedure.

Patients with additional systemic disease aside
from diabetes and those who had previous eye surgery,
trauma history, ischemia shown in the fluorescein
angiography, glaucoma and retinal disease (epiretinal
membrane, vitreoretinal traction, retinal dystrophy,
etc.) were not included in the study. The DME
diagnosis, defined as a clinically significant macular
edema, was made based on the criteria developed by
the ETDRS [6]. All patients underwent a detailed
ophthalmologic examination before the treatment. The
ophthalmological exam includes best corrected visual
acuity (BCVA), slit-lamp examination and intraocular
pressure measurement with Goldmann applanation
tonometry, detailed fundus examination, and macular
imaging with optical coherence tomography using the
Heidelberg Spectralis® system (Heidelberg Engineer-
ing, Heidelberg Germany) by an expert retinal
specialist (E.E). All the examinations and measure-
ments were repeated after the treatment. All patients
were followed up for 6 months.
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Results

Seventy-two eyes of 72 patients were evaluated
retrospectively. Group I and group II had 38 and 34
patients, respectively. The mean age of the patients
was 58.94 + 7.79 and 63.94 + 8.47 in the group I and
group II, respectively (p = 0.011). The average num-
bers of injections were 5.60 £ 1.26 in group I and
5.08 £ 0.28 in group II prior to the study. The mean
injection numbers were 3.15 + 0.88 and 4.61 + 0.88
in the group I and group II, respectively (p < 0.001).
The mean intraocular pressures were 17.71 + 2.68
and 17.11 £ 1.22 in the group I and in the group II,
respectively (p = 0.241).

The baseline BCVA in group I and group II was
0.51 £ 0.667 logMAR and 0.47 + 0.60 logMAR,
respectively (p = 0.52). In group I, at the end of 1- and
6-month follow-up BCVA improved to 0.33 + 0.67
logMAR (p < 0.001) and 0.38 + 0.60 logMAR
(p < 0.001), respectively. In group II, at the end of
1- and 6-month follow-up BCVA improved to
0.346 £ 0.29 logMAR (p = 0.21) and 0.43 £ 0.60
logMAR (p = 0.20), respectively (Fig. 1). The base-
line central macular thickness (CMT) in group I and
group II was 494 + 118.32 and 438.20 + 90.99 pm,
respectively (p = 0.029). In group I, at the end of 1-
and 6-month follow-up, CMT decreased to
292.68 £ 48.31 um (»p < 0.001) and
302.57 £ 69.89 ym (p < 0.001), respectively. In
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Fig. 1 LogMAR vision in pretreatment and posttreatment
period (1 and 6 months after the initiation of the study). (*)
statistically significant

group II, at the end of 1- and 6-month follow-up,
CMT decreased to 422.26 & 74.5 pm (p = 0.05) and
439.20 £+ 107.6 pm (p = 0.96), respectively (Fig. 2).
The mean BCVA change in group I and group II was
0.98 + 0.92 logMAR and 1.55 £+ 0.92 logMAR,
respectively (p = 0.013). The mean CMT change in
group I and group II was 191.52 £ 122.70 and
0 £ 113.68 pm, respectively (p < 0.001).

Discussion

Diabetic macular edema (DME) is the main cause of
gradual vision loss in diabetic retinopathy patients.
Various agents are used in the treatment of DME,
including nonsteroid (anti-VEGF) and steroid (triam-
cinolone, dexamethasone implant, etc.) injections
[18-21]. While the VEGEF release is considered to be
the main culprit in DME etiology, it is thought that
various pro-inflammatory cytokines may be responsi-
ble for DME cases that do not respond to the serial
anti-VEGF treatments and this led us to a focus on
steroid therapy. The corticosteroid injections reduced
macular edema via inhibiting the release of leuko-
cytes, VEGF, prostaglandins, and other pro-inflam-
matory cytokines and providing capillary wall
stabilization [22].

In the present study, we found that combination
treatment  improved BCVA  from  baseline
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Fig. 2 CMT (um) in pretreatment and posttreatment period (1
and 6 months after the initiation of the study). (*) statistically
significant
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0.51 £ 0.667 logMAR to 0.38 £ 0.60 logMAR
(» <0.001) and decreased CMT from baseline
494 £+ 118.32 to 302.57 4+ 69.89 um (p < 0.001).
When we compare combination treatment with solely
anti-VEGF treatment, recovery of BCVA and CMT
was statistically significant (p = 0.013 and p < 0.001,
respectively).

Increasing IOP and cataract formation are the most
common complications that were seen in the group of
patients that steroids were used in terms of treatment
DME [12, 23]. In the present study, there was no
significant difference between the two groups in terms
of IOP increase. However, dexamethasone implant is
frequently used as a steroid agent in our daily routine.
In a randomized study, 0.7 mg dexamethasone
implant and anti-VEGF agent (bevacizumab) were
compared in patients with diabetic macular edema. An
increase of 10 letters or more was observed in 40% of
the patients in the bevacizumab group and in 40% of
the patients in the dexamethasone group. In addition,
there was no reduction in visual acuity in any of the
patients in the bevacizumab group, whereas in the
dexamethasone group there was a reduction in vision
due to cataract formation in 11% of the patients [24].
In that study, the incidence of cataracts in dexametha-
sone implant group was 70.3%. In the present study, a
single sub-tenon steroid was administered in group I
and no cataract formation was observed in any of our
patient cohort. The improvement in BCVA was
significantly noticed in group I, whereas there was
no statistically significant increase noted in group II
(» < 0.001, p = 0.20, respectively).

In the BEVORDEX study, the mean number of
injections over the 12-month period was 8.6 in the
bevacizumab group and 2.7 in the dexamethasone
implant group [24]. In the present study, this number
was 4.6 in the solely anti-VEGF group and 3.1 in the
combination group, and this difference was found to
be statistically significant (p < 0.001).

In RISE and RIDE studies, the presence of
decreased BCVA in 40% of patients has shown that
repeated injections were needed for an adequate
therapy [25]. In the present study, however, significant
changes were observed in BCVA and CMT in the sub-
tenon steroid administered combination group, while
there was no significant change in BCVA and CMT
with anti-VEGF injection solely.

In the study by Elman et al., the patients were
divided into the following four groups: group I sham

@ Springer

injection + prompt laser, group II intravitreal ranibi-
zumab (IVR) + prompt laser, group III intravitreal
ranibizumab (IVR) + deferred laser, and group IV
4 mgIVTA + prompt laser. In a 1-year follow-up, the
increase in BCVA was found significantly higher in
the IVR + prompt laser group and IVR + deferred
laser group compared to the IVTA and laser-only
groups [26]. In addition, 55% of patients in the IVTA
group needed cataract surgery, while this was needed
in 12% of the patients in the IVR group. In the present
study, a significant increase in BCVA was seen in the
combination group compared to the solely anti-VEGF
injection group. There was no intraocular pressure rise
or development of cataract that required treatment in
the two groups during the 6 months follow up period.
In addition, changes in intraocular pressure in this
study were close to each other among the groups
(p = 0.241). However, in the study by Elman et al., a
significant IOP increase was seen in 38% of the
patients in the IVTA group, while this was seen only in
5% of the patients in the IVR group [26].

In recent years, intravitreal steroid (dexametha-
sone) implants are frequently used in diabetic macular
edema which was resistant to anti-VEGF treatment. In
a study by Dutra Medeiros et al. [27], it was found that
maximum efficacy was seen in the third month during
the 6-month follow-up period, and there was a
decrease in CMT in 37% with a single injection and
a mean improvement of 0.44 £ 0.27 logMAR in
BCVA. That study assessed only the effect of steroids,
but not the combined effect as in this study. Further-
more, in the present study it was determined that,
besides its functional advantages, the anti-VEGF
treatment combined with sub-tenon steroid injection
reduced the number of recurrent injections when
compared with anti-VEGF treatment alone. This
allows patients to be treated more effectively and
cheaper.

Again in another study, patients with resistant
diabetic macular edema were divided into two groups,
one group was treated only with intravitreal ranibizu-
mab and the other group was treated with intravitreal
ranibizumab plus dexamethasone implant. After the
6-month follow-up, an increase of 2.7 £ 9.8 letters
was seen with ETDRS in the combination group and
3.0 £ 7.1 letters in the ranibizumab group, but no
significant difference was found between the two
groups (p = 0.73). The decrease in CMT was signif-
icantly noted in the combination group when
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compared with the ranibizumab group (p < 0.001)
[28]. In the present study, BCVA significantly
increased in the group of ranibizumab with sub-tenon
compared to the group treated with ranibizumab only
(p = 0.013). The change in CMT was found to be
decreased significantly in the combination group
compared to the ranibizumab group (p < 0.001). This
was considered to be due to the fact that there was no
complication that reduced sight due to cataract after a
single sub-tenon steroid injection.

The main limitation of this study is related to its
retrospective design. Also, as this was a case—control
study, we could not randomize the patients for two
drugs. However, there are some strengths in our study,
such as the large sample size and the fact that it is a
single-center study. Accordingly, all patients under-
went the same procedures by the same physicians.

To conclude, in our study, we can say that steroid
and anti-VEGF combination treatment is beneficial in
resistant diabetic macular edema. Further, long-term
studies should be done to see the long-term effects of
this treatment modality.
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