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ABSTRACT
Introduction: Diabetic macular edema (DME) is a leading cause of central vision
impairment among patients with DR. Intravitreal injection of anti-VEGF agents has
become the frst-line treatment for patients with DME. However, some studies have shown
that there are still some patients who respond poorly to anti-VEGF therapies even afer 3
or more injections of anti-VEGF agents.
Purpose: to identify the factors which infuence the visual and anatomic outcome after
intravitreal bevacizumab treatment in patients with persistent DME
Methods: This was a retrospective study which data was obtained from the patient’s
medical records who had persistent diabetic macular edema at Cicendo National Eye
Hospital between January until October 2019. The patients were performed complete
ophthalmology examination, laboratory, and OCT macula.
Results: Total 10 eyes of 7 patients were evaluated. The mean age (SD) of the patients
was 55.17 (6.06) years. All of the patient had DM type 2 with most patient were
diagnosed as moderate NPDR and PDR. All of the patients had HbA1c above 6,5%.
Patient with baseline UCVA >6/18 had better percentage of CMT reduction with median
(range) 7.38 (-6.03 to 11.7). Patients with duration of diabetes >10 years had lesser
reduction of CMT with median 5.94 (-0.7 to 18.4).
Conclusion: Shorter duration of diabetes and better UCVA at baseline seems that had a
greater reduction of CMT. It seems that HbA1C level, other systemic conditions, and
PDR had no influence to anatomical outcome of patient with persistent diabetic macular
edema.
Keyword: persistent diabetic macular edema, central macular thickness, anti-VEGF

INTRODUCTION
Diabetic macular edema (DME) is

a leading cause of central vision
impairment among patients with DR.
The risk for developing DME is
associated with longer duration of
diabetes and elevated levels of
glycosylated hemoglobin (HbA1c).
In many cases, diabetes leads to
diabetic retinopathy (DR) approxi-
mately 10 years after disease onset
and this can lead to DME. The global
prevalence of DME is estimated to

be 7.5% and is responsible for 12 %
of new cases of blindness each year.
As the prevalence of diabetes is
steadily increasing and expected to
rise by more than 50% globally from
2000 to 2030, with the number of
diabetes cases estimated to reach 366
million worldwide by 2030, DME
will therefore causes a tremendous
medical burden globally.1-3

Although the pathogenesis of
DME has not yet been completely
clarifed, it has been linked to the



breakdown of blood retinal barrier
induced by oxidative stress from
sustained hyperglycemia and
accumulation of inflammatory
cytokines as well as vascular
endothelial growth factors (VEGF).
In addition, intravitreal anti-VEGF
therapy has shown the promising
results for treating DME in several
large randomized clinical trials
recently. Intravitreal injection of
anti-VEGF agents has become the
frst-line treatment for patients with
DME. However, some studies have
shown that there are still some
patients who respond poorly to anti-
VEGF therapies even afer 3 or more
injections of anti-VEGF agents. A
few studies have revealed some
factors infuencing the clinical
outcomes of DME treating by anti-
VEGF agents, whereas the results are
inconsistent among these studies and
might not be reliably used in clinical
practice. Thus, the purpose of this
study is to identify the factors which
infuence the visual and anatomic
outcome after intravitreal bevaci-
zumab treatment in patients with
persistent DME.2-4

MATERIALS AND METHODS
This is a retrospective study of

patient with persistent diabetic
macular edema from Vitreoretinal
Unit at Cicendo National Eye
Hospital between January until
October 2019. Data was obtained from
the patient’s medical records. Patient
with DME were enrolled if they met
the inclusion criteria. Inclusion
criteria included the following: (1)
patients above 18 years old; (2)
spectral domain optical coherence
tomography (SD-OCT) with a signal-
to noise ratio of 0.6 or greater; (3)

central macular thickness (CMT) ≥
250µm measured by SD-OCT and
less than 25% reduction of CMT
after at least three monthly
intravitreal injection (IVI) of 1.25 mg
Bevacizumab; (4) All intravitreal
injection were done at Cicendo
National Eye Hospital.

Exclusion criteria included the
following: (1) history of intraocular
surgery within the last 6 months; (2)
history of used chronic corticosteroid
within the last 3 months; (3) presence
of any retinal disease other than DR
(e.g., macular degeneration, retinal
vascular occlusions); (4) co-existing
vitreomacular traction or epiretinal
membrane as determined by SD-
OCT. Patient‘s baseline charac-
teristics were recorded including age,
sex, duration of diabetes,
glycosylated haemoglobin A1C level
(HbA1c), other systemic problems,
baseline uncorrected visual acuity
(UCVA), final UCVA, baseline
CMT, final CMT, and number of
intravitreal injection. All patient
underwent a complete ophthalmic
examination including UCVA
(Snellen), intraocular pressure (IOP)
using noncontact tonometry, slitlamp
biomicroscopy and dilated fundus
examination. Central macular
thickness measurement was
performed with Carl Zeiss Meditec
OCT fast macular cube 512x128.

RESULT
Total 10 eyes of 7 patients met all

the eligibility criteria. Clinical
characteristics of the patients are
shown in table 1. The mean age (SD)
of the patients was 55.17 (6.06) years.
In table 1 we can see that younger
patients (< 60 years old) had better
final UCVA. Table 2 show that all of



the patient have type 2 diabetes and
most of patients were diagnosed as
moderate NPDR and PDR, had
duration of diabetes <10 years,
baseline UCVA 4/60-6/18, HbA1C
level <9%, and had four times of IVI.

Table 2. Characteristic of Patient
Characteristics n (%)
Sex
Male
Female

5 (50%)
5 (50%)

Age (years)
<40
40-60
>60

0 (0%)
7 (70%)
3 (30%)

Type of Diabetes
Type 1
Type 2

0 (0%)
10 (100%)

Duration of diabetes
<5 years
5-10 years
>10 years

0 (0%)
6 (60%)
4 (40%)

Classification of DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR

0 (0%)
4 (40%)
2 (20%)
4 (40%)

Baseline UCVA
≤3/60
4/60-6/18
>6/18

2 (20%)
5 (50%)
3 (30%)

HbA1C (%)
<7
7-9
>9

0 (0%)
6 (60%)
4 (40%)

Number of IVI
3x
4x

4 (40%)
6 (60%)

Total eyes 12 (100%)

Table 3 show that patient with
baseline UCVA >6/18 had better
percentage of CMT reduction than
others with median (range) 7.38 (-
6.03 to 11.7). Patients with duration
of diabetes >10 years had lesser
reduction of CMT than patients < 10
years with median 5.94 (-0.7 to 18.4).
Table 3 also show that patient with
<60 years old, severe NPDR, HbA1C

<9% had lesser percentage of CMT
reduction than other groups with
median (range) are -0.70 (-24.6 to
18.4), -3.80 (-24.6 to 17), and -3.37
(-24.6 to 17).

Table 3. Percentage of CMT
reduction to other variables
Variable Percentage of CMT

reduction (Median;
Range)

Age (years)
<40
40-60
>60

0
-0.70 (-24.6 to 18.4)
11.7 (-9.29 to 17)

Duration of diabetes
<5 years
5-10 years
>10 years

0
7.66 (-24.6 to 17)
5.94 (-0.7 to 18.4)

Classification of DR
Mild NPDR
Moderate NPDR
Severe NPDR
PDR

0
-0.77 (-11.07 to 18.4)
-3.80 (-24.6 to 17)
3.34 (-9.29 to 11.7)

Baseline UCVA
≤3/60
4/60-6/18
>6/18

-3.80 (-24.6 to 17)
-0.70 (-11.07 to
18.40)
7.38 (-6.03 to 11.7)

HbA1C (%)
<7
7-9
>9

0
-3.37 (-24.6 to 17)
8.10 (-9.29 to 18.4)

DISCUSSION
Diabetic macular edema is the

largest cause of visual acuity loss in
diabetic retinopathy. It is the amount
and type of edema that determines
the modality of treatment employed
and prognosis of the visual outcome.
This explains the emergence of OCT
as a key investigation in the
diagnosis and management of
diabetic macular edema. In the early
course of DME, vascular endothelial
growth factor (VEGF) plays major



Table 1. Data of Patient

DR: diabetic retinopathy
NPDR: non proliferative diabetic retinopathy
PDR: proliferative diabetic retinopathy
HBA1C: glycosylated haemoglobin A1C
UCVA: uncorrected visual acuity
CMT : central macular thickness
IVI : intravitreal injection

No Sex Age Duration
of DR
(years)

Classification
of DR

HbA1c Dyslipidemia Hypertension Baseline
UCVA

Final
UCVA

Baseline
CMT

Final
CMT

Total
number
of IVI

Percentage
of CMT
reduction

1 M 62 10 Severe NPDR 9 Yes Yes 1/60 1/60 338 279 3 17 %
2 M 47 12 Moderate

NPDR
10 Yes Yes 0.05 0.4 331 316 3 4.5 %

3 M 47 12 Moderate
NPDR

10 Yes Yes 0.08 0.5 407 332 4 18.4 %

4 F 49 9 Moderate
NPDR

8.5 No Yes 0.5 0.4 381 404 4 -6.03 %

5 F 61 7 PDR 9.2 No Yes 0.25 0.32 538 588 4 -9.29 %
6 F 61 7 PDR 9.2 No Yes 0.63 0.2 641 566 4 11.7 %
7 F 55 5 Moderate

NPDR
7.3 No No 0.1 0.16 298 331 3 -11.07 %

8 F 59 5 Severe NPDR 8.4 Yes No 1/300 1/60 629 784 4 -24.6 %
9 M 54 13 PDR 8.9 No No 0.63 0.63 298 276 3 7.38 %
10 M 54 13 PDR 8.9 No No 0.2 0.32 285 287 4 -0.7 %

Mean±SD
55.17±6.06

Mean±SD
8.83±2.21

Mean±SD
8.70±0.97

Median
(range)
359.5
(285 to
641)

Median
(range)
331,5
(276 to
784)

Mean±SD
3.50±
0.00

Median
(range)

1% (-24.6%
to 18.4%)



role in the pathogenesis of DME,
along with inflammatory cytokines,
but in the chronic course,
inflammatory cytokines govern the
process of pathogenesis and VEGF
may not have a significant role.
Dabir et al have also reported the
expression of IL8 is much higher in
non-responder cases and suggest that
infammation may have a major role
in distinguishing the responder and
non-responder groups.5-8

Marashi A said that usually
response to Anti-VEGF treatment is
poor when OCT fails to show
reduction of retinal thickness of less
than 10% or/and BCVA
improvement after six injections.
Another studies said that refractory
or persistent DME was defined as
CMT >300 mm despite glycemic
control (HbA1C of 7.0% or lower)
after at least two monthly intravitreal
injection of 1.25 mg bevacizumab
(IVB) with at least one simultaneous
intravitreal injection of 1 mg
triamcinolone acetonide (IVT).
Based on RISE and RIDE clinical
trial data, a 40% reduction in CMT
was seen at 3 months on average.
Shah et al and Koyanagi et al defined
the “responders” as those with more
than 25% decrease in CMT at 3
months after treatment. Thus, for the
definition of persistent DME, we
used criteria of persistent CMT of
250 μm or greater and less than 25%
reduction of CMT after at least three
monthly intravitreal injection (IVI)
of 1.25mg Bevacizumab. It seems
that there is no consensus on the
definition of persistent or refractory
DME and this should be considered
when comparing outcomes of various
studies.9-13

Matsuda and colleagues
demonstrated a greater reduction in
CMT in patients with glycemic
control of 7.0% or less with
bevacizumab, and Ozturk et al
showed similar results using IVI
ranibizumab to treat DME. An other
investigation with either IVI
ranibizumab or bevacizumab
confirmed these results of marked
reduction in CSMT in patients with
HbA1c less than 7.0% as well.
Athough adequate glycemic control
remains essential in the management
of patients with diabetes, including
those with ocular complications, our
study result show that HbA1C >9%
has greater reduction of CMT. This
result is seems that similar to
VIVID/VISTA and phase 3 RIDE
and RISE studies. They found that
there was no significant difference in
best-corrected visual acuity (BCVA)
gains or central foveal thickness
(CFT) reduction in patients with
HbA1c levels of more than 7%
compared with those with HbA1c
levels of 7% or less.14-17

In our study result seems that
duration of diabetes < 10 years,
baseline UCVA >6/18 and PDR
group have a greater reduction of
CMT. It was different with previous
study that explained the presence of
PDR had a negative influence on
both the visual and anatomic
outcomes in the non-responder cases.
Previous studies have also shown
that eyes with PDR or prior PRP had
less visual acuity benefits after anti-
VEGF treatment. These fndings
suggested that eyes with more severe
DR may be more likely to have
ischemic damage to retina, especially
the macula, which precluded greater



improvement in the visual
outcome.5,6,12,18

In our study, we found that there
is seems no correlation other
systemic diorders with anatomical
and visual outcome of patients. We
also found that younger age has
better final UCVA but lesser
percetage of CMT reduction.
Consistent with our findings, a
Diabetic Retinopathy Clinical
Research Network analysis of 361
eyes of patients with DME treated
using ranibizumab with prompt or
deferred laser photocoagulation
found no association of changes in
BCVA or central subfield thickness
for HbA1c, hypertension, or renal
disease, whereas younger age (<60
years vs. 60 years) was found to be
associated with greater
improvements in BCVA. Singh et al
also found no compelling evidence
that systemic factors such as
glycemic control, blood chemistry, or
renal function were associated with
BCVA outcomes in response to
ranibizumab treatment.19-21

Limitations of the current study
include its retrospective nature, the
relatively short follow-up time,
inhomogenous total sample in each
group, small number of sample,
limited information on duration of
DME and the possible fuctuation of
HbA1C level during the treatment.
To better identify the factors which
infuence the visual and anatomic
outcome after intravitreal
ranibizumab treatment in patients
with persistent DME, further
prospectively designed studies with
larger sample size are needed, which
can also include fundus fluorescein
angiography and electroretinogram
for functional analysis.

CONCLUSION
This study show that shorter

duration of diabetes and better
UCVA at baseline seems that had a
greater reduction of CMT. It seems
that HbA1C level, other systemic
conditions, and PDR had no
influence to anatomical outcome of
patient with persistent diabetic
macular edema. Further study with
larger sample, longer duration of
follow up, and also include fundus
fluorescein angiography and
electroretinogram for functional
analysis are needed.
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