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Abstract

Introduction: This study aimed to compare the response to ranibizumab therapy in naive diabetic macular edema (DME)
patients with and without an epiretinal membrane (ERM).

Methods: A retrospective chart review was performed on 71 eyes in 71 DME patients. The patients were divided into a DME
without ERM [ERM ()] group (n=34) and DME with ERM [ERM (+)] group (n=37). Best-corrected visual acuity (BCVA), central
macular thickness (CMT) and subfoveal choroidal thickness (SFCT) were evaluated.

Results: There were no significant differences in age or gender distribution between the patients in the ERM (-) and ERM (+)
groups (p=0.052, p=0.96, respectively). In both groups, CMT showed a significant decrease during the first, second and third
months (p<0.01 for each in both groups). Therefore, BCVA increased in both groups and made significant gains from the sec-
ond month (p=0.044 in the ERM (-) group and p=0.006 in the ERM (+) group). CMT and BCVA values did not differ significantly
between the ERM (-) and ERM (+) groups in the baseline, first month, second month or third month. In the ERM (-) group,
SFCT values decreased significantly as compared to baseline in the first month, second month and third month (p=0.001,
p<0.001, p<0.001, respectively). In the ERM (+) group, the first month SFCT value did not change significantly (p=0.389), but
it decreased significantly in the second month and third month as compared to baseline (p<0.001, p<0.001, respectively).
Discussion and Conclusion: Based on studying patients for three months, we determined that a series of three monthly
injections of ranibizumab ensured a statistically significant improvement in visual acuity and a decrease in CMT and SFCT in
diabetic patients with or without ERM.
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Diabetic retinopathy and diabetic macular edema (DME)
are the most common causes of visual deterioration
in diabetic patients. Until the discovery of anti-vascular
endothelial growth factor drugs (anti-VEGFs), laser pho-
tocoagulation was the standard treatment('l. Today, the
application of intravitreal anti-VEGFs is the most common
and most effective first-choice treatment modality[2-3,
Many studies have shown that monthly intravitreal injec-
tions of ranibizumab (IVR, Lucentis; Genentech, Inc., South
San Francisco, CA, USA) ensure a decrease in central foveal
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thickness and an increase in visual acuity in most of the pa-
tients with DME. However, some patients may show a poor
response to anti-VEGFs, or in others, intravitreal anti-VEGF
therapy alone may be insufficient in controlling DME[6-13],
According to some studies, the presence of epiretinal mem-
brane (ERM), which is a disorder of the vitreomacular inter-
face characterized by symptoms of decreased visual acuity
and metamorphopsia, is one condition that affects the re-
sponse to anti-VEGFs!19-14]_ |t should be noted that there
is a higher prevalence of vitreomacular interface abnor-
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malities, including ERM, in diabetic patients, and thanks to
the development of optical coherence tomography (OCT),
these abnormalities can now be detected very easily!'3-181,

The present study aims to investigate the effects of ERM
on visual acuity, central macular thickness (CMT) and sub-
foveal choroidal thickness (SFCT) changes in DME patients
receiving intravitreal ranibizumab (IVR) therapy.

Materials and Methods

This work a retrospective comparative study that included
patients who had undergone IVR therapy as a treatment for
newly diagnosed DME at the Selcuk University Department
of Ophthalmology between July 2017 and January 2019.
Approval for the data collection and analysis was obtained
from the ethics committee of the university (Protocol No:
2019/265), and all patients provided informed consent. The
methodology of the study was conducted in accordance
with the tenets of the Helsinki Declaration.

A retrospective comparative chart review was performed
on 71 eyes in 71 patients. The patients were divided into
a control group with only DME (n=34) and a study group
with DME and ERM (n=37). Patients who received a series of
three consecutive monthly doses of ranibizumab and were
followed up for four months were included in this study.
The inclusion criteria for the study was the presence of clin-
ically significant DME based on a fundus examination, the
presence of angiographically confirmed DME, the presence
of DME and ERM documented by OCT and ultrasonogra-
phy and a CMT >300 pm on OCT. Clinically significant DME
was defined as the following: thickening of the retina at or
within 500 um of the center of the macula, hard exudates
at or within 500 um of the center of the macula if associ-
ated with thickening of the adjacent retina (not including
residual hard exudates remaining after the disappearance
of retinal thickening) or any zone(s) of retinal thickening 1
disc area or larger of which any part is within 1 disc diameter
of the center of the maculal'?]. Patients who had previously
undergone vitreoretinal surgery or cataract surgery, had a
loss of vision from causes other than DME and ERM, had
prior intravitreal injections of bevacizumab, ranibizumab
or steroids and/or laser treatments or a follow-up dura-
tion <3 months were excluded. All patients underwent a
complete eye examination that included best-corrected
visual acuity (BCVA) measurements (ETDRS chart), slit-lamp
biomicroscopy, indirect ophthalmoscopy, IOP measure-
ment using a Topcon model CT-800 (Topcon Corporation,
Tokyo, Japan), fluorescein angiography (Visucam500, Carl
Zeiss Meditec, Jena, Germany) and spectral-domain OCT

(Spectralis®, Heidelberg Engineering, Heidelberg, Ger-
many). The ERMs were recognizable as thin, hyperreflective
bands anterior to the retina on OCT. The primary outcome
measures were changes in CMT, SFCT, and BCVA.

Injection Technique

Allinjections were conducted under sterile conditions in an
operating room. Eyes were anesthetized with topical 0.5%
proparacaine hydrochloride, and 5% povidone-iodine was
used for endophthalmitis prophylaxis. Subsequently, a
0.5-mg IVR injection (Lucentis; Novartis Pharma AG, Basel,
Switzerland and Genentech, Inc., South San Francisco, CA,
USA) was administered at the superotemporal pars plana (4
mm posterior to the limbus) using a 30-gauge needle. Topi-
cal 0.5% moxifloxacin eye drops were prescribed for use
four times daily for one week after the injection. Follow-
up examinations were scheduled for the first day, the first
week and first, second and third months postoperatively.
BCVA and OCT examinations were performed in the first-,
second-, third- and fourth-month follow-ups.

Statistical Analysis

Statistical analysis was performed using SPSS version 15.0
(SPSS Inc., Chicago, IL, USA). A p-value of less than 0.05
was considered to be statistically significant. Mean, stan-
dard deviation, median, minimum and maximum value
frequency and percentage were used as descriptive sta-
tistics. The distribution of the variables was checked using
a Kolmogorov-Smirnov test. Mann-Whitney U tests were
used for the comparison of the quantitative data. Wilcoxon
tests were used for repeated measurement analysis. A Chi-
square test was used for the comparison of the qualitative
data.

Results

There were no significant differences in the age or gen-
der distribution between the ERM (-) and ERM (+) groups.
Hypertension ratio, proliferative diabetic retinopathy ratio
and diabetes mellitus duration were significantly higher
in the ERM (+) group than in the ERM (-) group (p=0.039,
p=0.034, p=0.001, respectively) (Table 1).

In both groups, CMT showed a significant decrease in the
first, second and third months. Again, BCVA increased in
both groups and made significant gains from the second
month. When the two groups were compared, CMT and
BCVA values did not differ significantly between the ERM
(-) and ERM (+) groups at the baseling, first month, second
month or third month (Table 2). Initial SFCT was signifi-
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Table 1. Demographic and characteristic data of the ERM (-) group and ERM (+) group

ERM (-) ERM (+)
MeanzSD n (%) Median MeanzSD n (%) Median P

Age (years) 62.4+9.1 61.0 66.5£7.0 67.5 0.052M
Gender

Male 18 58.1 23 57.5 0.962%*

Female 13 419 17 42.5
HT

) 29 93,5 30 75.0 0.039¢>

(+) 2 6.5 10 25.0
NPDR 21 67.7 17 425 0.034%>
PDR 10 323 23 57.5
Duration of DM (year) 14.2+4.9 14.0 18.8+5.9 18.0 0.001™M

mMann-Whitney U test, XzChi—square test, ERM: Epiretinal membrane, HT: Hypertension, NPDR: Non-proliferative diabetic retinopathy, PDR: Proliferative
diabetic retinopathy, DM: Diabetes mellitus, SD: Standard deviation

Table 2. Comparison of the parameter changes in the ERM (-) group and ERM (+) group

ERM (-) ERM (+)
MeantSD Median MeantSD Median P

Central macular thickness (um)
Baseline 458.1£131.9 421.0 458.8+112.2 452.0 0.681M
First month 375.6+£104.1 364.0 373.1£106.6 3420 0.785M
Intra group difference 0.000%V 0.000%
Second month 340.1£90.0 317.0 321.9+80.7 301.0 0.427M
Intra group difference 0.000%V 0.000%
Third month 320.2+87.4 280.0 308.6+81.1 290.5 0.790M
Intra group difference 0.000%V 0.000%
Subfoveal choroidal thickness (um)
Baseline 270.5+514 263.0 247.3+40.0 246.0 0.046™M
First month 265.1£51.4 258.0 246.9+39.4 244.5 0.130M
Intra group difference 0.001v 0.389%
Second month 252.9+50.0 250.0 237.0+42.2 229.5 0.217M
Intra group difference 0.000% 0.000%
Third month 245.2+49.6 239.0 229.5+38.7 231.5 0.271M
Intra group difference 0.000% 0.000%
BCVA (LogMAR)
Baseline 0.54+0.27 0.40 0.63%0.36 0.52 0.388™
First month 0.51+0.26 0.40 0.61+0.36 0.40 0.441M
Intra group difference 0.190% 0.193%
Second month 0.46+0.28 0.40 0.54+0.29 0.46 0.178™M
Intra group difference 0.044% 0.006%
Third month 0.44+0.32 0.40 0.54+0.36 0.40 0.152m
Intra group difference 0.030% 0.006%

MMann-Whitney U test, WWilcoxon test, DME: Diabetic macular edema, ERM: Epiretinal membrane, BCVA: Best-corrected visual acuity

cantly higher in the ERM (+) group thanin the ERM (-) group  second month and third month. In the ERM (+) group, the
(p=0.046). In the ERM (-) group, SFCT values decreased sig-  SFCT value did not change significantly in the first month
nificantly (p<0.05) compared to baseline at the first month,  (p=0.389), but it did decrease significantly in the second



218 Karakgtk et al., Intravitreal Ranibizumab on the Treatment of Diabetic Macular Edema with Epiretinal Membrane / doi: 10.14744/hnhj.2019.09226

500

450 “

400 N

300

Basaline First Month Second Month Third Month

Central macular thickness (um)

-<--ERM()  ——ERM (+)

300
290

280

270 Qe

260

20 .\I\
240
230 \.\.

220
210
200
Basaline First Month Second Month  Third Month
Subfoveal choroidal thickness (um)
--<0--ERM() ——ERM (+)
0.80
0.75
0.70
0.65
0.60 .\l
—n

0.55 ‘\’\
> \0\
045

0.40
0.35
0.30
Basaline First Month Second Month Third Month

BCVA (LogMAR)
-<0--ERM()  —— ERM (+)

Figure 1. Graphs showing the changes in CMT (um), SFCT (um) and
BCVA (LogMAR) during the 3-month follow up.

ERM: Epiretinal membrane, BCVA: Best-corrected visual acuity, SFCT: Subfoveal
choroidal thickness

month and third month as compared to baseline (p<0.01,
p<0.01, respectively) (Table 2). Figure 1 shows the changes
in CMT, SFCT and BCVA during the three months.

Discussion

DME is the most common cause of visual impairment in
diabetic patients. Today, the application of intravitreal an-
ti-VEGFs is the first-choice and gold standard treatment
modality. In this study, we determined that diabetic pa-
tients who had DME with ERM had a similar response to
IVR concerning BCVA, CMT and SFCT as diabetic patients
without ERM. ERM is one vitreomacular interface abnor-
mality that may cause permanent visual loss by causing
progressive retinal distortion2%], ERM is more common in
diabetic patients['!: 21231 Kawasaki et al.[?3! found that
older age and the presence of diabetes were the only two
factors associated with ERM. Although the study and con-
trol groups in the current study were similar concerning
age and gender, the values for hypertension and prolif-
erative diabetic retinopathy were higher in the ERM (+)
group, and the duration of diabetes was longer as well.
This suggests that concomitant hypertension, diabetic
retinopathy or the duration of diabetes mellitus may con-
tribute to the formation of ERM. Whether the presence of
ERM potentially affects the response to intravitreal anti-
VEGF treatments in DME patients is an important topic of
this study.

Wong et al.l''l compared the effects of IVR injection over
a 1-year in diabetic patients with and without vitreoretinal
interface abnormalities. They found significantly worse fi-
nal central retinal thickness (CRT) in their ERM group after a
mean of seven IVR injections.

Yoon et al.['?! investigated the effects of the presence of
vitreomacular interface abnormalities in patients with DME
after three intravitreal anti-VEGF injections (either 0.3 mg
ranibizumab or 1.25 mg bevacizumab). They found that di-
minished CRT and total macular volume were not statisti-
cally different between groups. They also determined that
the highest increase in BCVA was in diabetic patients with
a normal vitreomacular interface. This outcome shows that
the presence of vitreomacular interface abnormalities has
a negative effect on a visual prognosis. That the number of
patients was so limited (15 eyes of 11 patients) and that all
patients did not all receive the same anti-VEGF were ma-
jor limitations of their study. There may be several reasons
why the anti-VEGF response is poor in diabetic patients
with ERM. The first hypothesis is that the additional struc-
tural damage to the photoreceptors arises from ERM may
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limit visual acuity improvements. The second is that ERM
may decrease the effects of anti-VEGFs by preventing their
penetration. In support of this second hypothesis, Namba
et al.l?4 found reduced antibody permeability through an
in vitro ERM model. In addition, the reason for the increase
in retinal thickening in diabetic patients with ERM is related
not only to rising vascular endothelial growth factor levels
but also to anteroposterior or tangential traction. In sup-
port of this hypothesis, visual acuity significantly improves
after surgical vitrectomy in diabetic patients with ERM[20],

Kulikov et al.l3] compared the effects of 0.3 mg IVR in dia-
betic patients with normal and abnormal vitreoretinal in-
terfaces. They found that CRT decreases to be statistically
insignificant in all of their abnormal vitreoretinal interface
subgroups (retinal wrinkling associated with eccentric
ERM, ERM involving the macular center, vitreomacular ad-
hesion and vitreomacular traction), whereas CRT showed a
statistically significant decrease in patients with a normal
vitreoretinal interface after a mean of 1.5 injections. In our
study, we used three monthly ranibizumab 0.5 mg injec-
tions and did not divide the patients with ERM into groups.

Maryam et al.”) reported different outcomes that contra-
dict other studies. They compared the effects of a single-
dose 2.5 mg/0.1 ml intravitreal bevacizumab injection in
diabetic patients with and without ERM. They found that
the patients with ERM had a statistically significant im-
provement in visual acuity, while they also had a statisti-
cally insignificant decrease in CMT. Interestingly, in diabetic
patients without ERM, the improvement in visual acuity
was statistically insignificant and the decrease in CMT was
statistically significant. In their study, baseline CMT was
statistically similar between the groups, while baseline vis-
ual acuity in patients without ERM was statistically signifi-
cantly better than in patients with ERM. The administration
of a two-fold dose of intravitreal bevacizumab, a relatively
short follow-up time (only 1 month) and having different
baseline visual acuity values in the groups were important
limitations of their study. In the present study, baseline val-
ues were similar concerning CMT and BCVA. CMT started
to decrease in both groups from the first month, while the
increase in BCVA was seen in both groups after the second
injection. BCVA and CMT changes in the first three months
were not statistically different in either group.

In the current study, SFCT began to decrease from the first
month in both the ERM group and the non-ERM group,
and the decrease continued after the third injection. The
decrease in SFCT after three injections was not statistically
significant when both groups were compared. In a previous

study conducted by Cakir et al., 32 eyes in 27 patients with
classic choroidal neovascularization who had undergone
intravitreal 0.5 mg ranibizumab injections with a minimum
of a 2-year follow up were enrolled as the study group. They
reported that long-term IVR treatment was associated with
significant reductions in the ganglion cell layer and inter-
nal plexiform layer thicknesses[?%]. In another study, SFCT
seemed to decrease after intravitreal bevacizumab injec-
tions in eyes with neovascular age-related macular degen-
eration as compared to untreated eyes with the same con-
dition[26]. Furthermore, SFCT decreased significantly within
a short time in response to a single IVR injection in patients
with branch and central retinal vein occlusion!2]. Differ-
ences in baseline values between the two groups concern-
ing SFCT are among the limitations of our study.

The other limitations of the present study are that it was a
retrospective study, the follow-up time was relatively short
and the sample size was small. In addition, we did not di-
vide the ERM cases into sub-groups.

In conclusion, our findings suggest that three consecutive
monthly injections of ranibizumab ensured a statistically
significant improvement in visual acuity and decreases in
CMT and SFCT in diabetic patients either with or without
ERM. Thus, ERM does not seem to affect the response of
ranibizumab in patients with DME. Further studies that are
randomized, controlled and prospective with a larger sam-
ple size are needed to confirm the results of our study.
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