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Introduction

Diabetic

According to the result of the early treatment
diabetic retinopathy study (ETDRS) group, the golden

retinopathy, which considers as
the leading cause of blindness in adults at the age of
working is one of the inevitable sequels of diabetes [1].
The main reason of the decrease in vision in patients
with diabetes is (diabetic macular edema), in which
there will be an accumulation of fluid in the macula
which lead to loss of central vision, consequently, will
affect the patient ability for reading, recognition of face
and driving [2]. The prevalence of (diabetic macular
edema) is affected markedly by the duration of diabetes,
where it is found to affect about 3% of those who are
recently diagnosed with diabetes, on the other hand, its
prevalence increase to affect up to 29% in those with
diabetes for more than 20 years [3].

Abstract

BACKGROUND: Clinically significant macular edema consider as one of the most critical complications of poorly
controlled diabetes and its the main reason of decreased vision in that kind of patients.

AIM: We try in this article to find the relation between glycosylated hemoglobin (HbA1C) level and the response to
bevacizumab injections in people with macular edema.

MATERIALS AND METHODS: Ninety-five patients (55 male: 40 female) were recruited in this study, all of them had
diabetes type 2, age of the participants ranging from 42 to 70 years old, Complete ophthalmic examination was done
for all the participants including (best-corrected visual acuity [VA]), (intraocular pressure) checking, fundus evaluation,
and central macular thickness measurement, serum HbA1C was also measured, Patients were given 0.05 ml
(1.25 mg) of bevacizumab (Avastin) intravitreally for 3 successive months, Follow up visit was at 4, 8, 12 week
post-injection. On each follow-up detailed examination was done including The (best-corrected VA) examination,
(Intraocular pressure), both fundus examination, and optical coherence tomography (OCT) of the macula.

RESULTS: This study included 111 patients who had type 2 diabetes mellitus who were classified according to HbA1c into
two sub-groups, HbA1c <7% (n = 45) and HbA1c >7% (n = 66) we found no significant difference in mean age and frequency
distribution according to gender between study groups (p > 0.05), but, there was a highly significant difference in mean HbA1c %
(p <0.001). when we compare mean OCT and mean VA before and after the intervention in patients who had diabetes mellitus
classified according to HbA1c into (HbA1c <7% and HbA1c¢ >7%) we found that before the intervention, there was no significant
difference in mean OCT between study groups (p > 0.05), but after the intervention, there was a reduction in mean OCT and the
reduction was more pronounced in the group of HbA1c of <7% (p < 0.001). About VA, we found no significant difference before
the intervention and after the intervention the changes were comparable between both study groups (p > 0.05).

CONCLUSION: Intra-vitreal injections of bevacizumab result in anatomical (macular thickness) and functional
(vision) improvement in those patients who had diabetic macular edema and strict glycemic control affecting the
outcome of the treatment where strict regulation of glucose level have yield maximum benefit from the given therapy.

option for the treatment of diabetic macular edema)
was laser photocoagulation either focal or grid. After
3 years of follow-up, there was deterioration in visual
acuity (VA) with loss of 14 ETDRS letters in about 11%
of eyes that receive laser treatment [4].

With the innovation of anti-vascular
endothelial growth factor (VEGF) therapy, there was
a revolutionary development in the management of
(diabetic macular edema) [5]. Recently, anti-VEGF
consider the standard care for the management of
(diabetic macular edema).

Different clinical studies had approved the
efficacy of VEGF inhibitors as treatment for diabetic
macular edema including: RIDE/RISE [6], Diabetics
retinopathy clinical research network protocol [7],
Resolve [8], Restore [9], Vivid and Vista [10].

Researchers had found that anti-VEGF
results in both anatomical and functional improvement
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in patients with diabetic macular edema [6], [11], [12].
The presence and progression of diabetic macular
edema are affected by several local and systemic
variables e.g. blood pressure level, presence of
nephropathy, duration of diabetes, serum lipid, and
glycosylated hemoglobin (HbA1C) level. Periodic
assessment of HbA1C can be used as a marker for
the control of the glycemic status. The strict control of
the blood sugar level had been proved to be a limiting
factor for the development and progression of diabetic
retinopathy [13].

Since diabetic retinopathy and diabetic macular
edema consider as a microvascular complications
of diabetes, it is important to assess the effect of
metabolic control on the outcome with intravitreal anti-
VEGEF injections. In a retrospective study, Ozturk et al.
had reported a reduction in macular edema with anti-
VEGF therapy was negatively associated with HbA1C
level [14].

Matsuda et al. had found that “in patients with
HbA1C levels of more than seven there was less anti-
VEGF mediated improvement in (best-corrected VA)
and central thickness of the macula than in patients with
HbA1C of <7” [15]. This study aims to evaluate the role
of glycaemic control on eyes treated with intravitreal
bevacizumab injections for patients complaining of
macular edema.

Materials and Methods

This is prospective clinical study was done
at Al-Diwanyia teaching hospital in the period from
January 2020 till April 2021. Ninety-five patients
(55 male: 40 female) were recruited in this study, all of
them had diabetes type 2.

The age of the participants ranging from 42 to
70 years old and all the patients were asked to sign an
informed consent. All research procedures followed the
tenets of The Helsinki declaration. Complete ophthalmic
examination was done for all the participants including
best-corrected VA (converted to logmar), intraocular
pressure checking (using Goldmann applanation
tonometer), fundus evaluation, and central macular
thickness measurement (by optical coherence
tomography [OCT] spectral domain from optivue).
Serum HbA1C was measured.

Any patient with prior vitreo-retinal surgery,
laser photocoagulation either (focal, grid, or pan-retinal
photocoagulation), anti-VEGF therapy, visual loss, or
macular edema due to reasons apart from diabetes
was excluded from this study. Based on baseline
HbA1C, participants were divided into two subgroups:
those with HbA1C equal or above 7, another group
with HbA1C below 7 depending on (American diabetes

association) statement on the generally accepted
threshold of diabetes control treatment.

Patients were given 0.05 ml (1.25 mg) of
bevacizumab (Avastin) intravitreally for 3 successive
months. The procedure was done in the theatre under
aspetic circumstances, Bevacizumab (Avastin: Roche,
Germany) was delivered to the vitreous cavity using a
30 gauge needle through pars plana approach, 3.5 mm
behind the limbus in pseudo-phakic patients or 4 mm
behind the limbus in the phakic patients.

Follow-up visits were at 4, 8, and 12 weeks
post-injection. On each follow-up detailed examination
was done including The best-corrected VA measurment,
Intraocular pressure, both fundus examination, and
OCT of the macula.

Results

We use the Social Science Statistical Package
16 edition and Microsoft Office Excel 2007 to analyze
the data. The current study included 111 patients
who had type 2 diabetes mellitus who were classified
according to HbA1c into two sub-groups, HbA1c
<7% (n = 45) and HbA1c >7% (n = 66). Comparison
of mean age, frequency distribution according to
gender, and mean HbA1c between study groups is
shown in Table 1. We found no significant difference
in mean age and frequency distribution according
to gender between study groups (p > 0.05), but, we
found a highly significant difference in mean HbA1c %
(p < 0.001).

Table 1: The comparison of mean age, frequency distribution
according to gender and mean HbA1c between study groups

Characteristic HbA1c<7%, n = 45 HbA1¢>7%, n = 66 p-value

Age (years)
Mean + SD 62.93+8.19 59.27 +7.98 0.184 |
Range 47-75 38-69 NS
Gender
Male, n (%) 36 (80.0) 33 (50.0) 0.065C
Female, n (%) 9 (20.0) 33 (50.0) NS
HbA1c
Mean + SD 6.59 +0.31 8.61+1.50 <0.001 1
Range 5.9-7 7.1-12 NS

n: Number of cases, SD: Standard deviation, I: Independent samples t-test, C: Chi-square test,
NS: Not significant at P > 0.05, HbA1c: Glycosylated hemoglobin.

Comparison of mean OCT and mean
vascular access (VA) before and after the intervention
in patients who had diabetes mellitus classified
according to HbA1c (HbA1c <7% and HbA1c >7%) is
shown in Table 2. Before the intervention, we found
no significant difference in mean OCT between study
groups (p > 0.05), but after the intervention, there was
a reduction in mean OCT, and the reduction was more
pronounced in the group of HbA1c of <7% (p < 0.001).
About VA, we found no significant difference before
the intervention and after the intervention, the
changes were comparable between both study groups
(p > 0.05).
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Table 2: The Comparison of mean OCT and mean VA before and
after intervention in patients with diabetes mellitus classified
according to HbA1c into (HbA1c<7% and HbA1c>7%)

Characteristic HbA1c<7%, n = 45 HbA1c>7%, n = 66 p
OCT Pre
Mean + SD 380.33 +£49.13 409.68 + 51.63 0.092 |
Range 280-480 290-500 NS
OCT Post
Mean + SD 265.33 £ 19.24 348.41+73.24 <0.0011
Range 240-306 250-475 HS
VA Pre
Mean + SD 0.74+0.20 0.88+0.23 0.067 |
Range 0.3-1 0.48-1.3 NS
VA Post
Mean + SD 0.49+0.20 0.62 £0.22 0.076 |
Range 0.1-0.78 0.3-1 NS
n: Number of cases, SD: Standard deviation, I: Independent samples t-test, NS: Not significant at P > 0.05,
HS: Highly significant at P < 0.01, OCT: Optical coherence tomography, VA: Visual acuity.
Discussion

In the past decade, the anti-VEGF therapy had
become the gold standard treatment for patients with
(diabetic macular edema), however, poor visual and
anatomical outcomes had been noticed in many patients
using anti-VEGF therapy. This could be in part due to
variable systemic factors, for example., diabetic control,
hypertension, and nephropathy, which play an significant
role in the initiation and progression of (diabetic
retinopathy) as well as its response to therapy [16].

In this study, we examine the role of glycemic
control (depending on the level of HbA1C) on the
response to (intravitreal bevacizumab) injections in
those patients who had (diabetic macular edema). In
our study, patients with good control of diabetes (in
those groups with HbA1C below 7) had an improvement
in the logMAR VA of 0.4 after 6 months. On the other
hand, those with less optimal control of diabetes show
less improvement (about 0.25 logMAR) in their VA. We
found no statistically significant difference in the final
best-corrected VA in both groups (p = 0.76).

Regarding the anatomical changes in the retinal
thickness, we had noticed a significant reduction in
central retinal thickness (165.5 microns) in the group with
HbA1C <7 while in the other group (those with HbA1C
above 7), the reduction was less (about 105.3 microns).

The difference was statistically significant
(p <0.0011). This suggests that strict control of glucose
level during the period of therapy with intravitreal
Avastin injections is essential for good clinical outcome
in patients with (diabetic macular edema). Consistent
with our results, Ozturek et al. found in retrospective
case series composed of 65 eyes that after single
intra-vitreal injection of ranibizumab lower HbA1C level
was associated with more reduction in central macular
thickness [14].

In a prospective analysis on 95 eyes, Warid
et al. had found that poor glycemic control (HbA1C
above 7) was associated with poor visual outcome and
less improvement in the central macular thickness after
3 months of (intravitreal bevacizumab) injections in
patients with persistent macular edema [16].

Another retrospective study on 124 patients
given bevacizumab for (diabetic macular edema)
over 1-year duration had demonstrated that patients
with baseline HbA1C <7 had better VA at 1 year in
comparison with those with poorly controlled diabetes
(HbA1C above 7) but there was no significant difference
in the final central macular thickness after 1 year
between the two groups [17].

In a similar study, Sharma et alhad found patients
with HbA1C <7 (53 mmol/L) had a significant reduction
in central macular thickness in comparison to those with
HbA1C above 7, but both groups showing improvement
in VA logmar which was not statistically significant [18].

In this study, we had found a disparity between
improvement in the central macular thickness and VA
after 6 months of the follow-up as patients had good
improvement in the macular edema (in both groups) but
the visual outcome not improved significantly, especially
in those with HbA1C above 7.

The disparity between the functional and
anatomical outcomes in this study may be related to
various factors such as macular ischemia, (chronic
macular edema), and others. Evaluation of the macular
thickness using OCT had crucial clinical importance but
macular thickness is just one of the different variables
which affecting (VA) such as macular ischemia, epi-
retinal membrane, and the chronic nature of the edema.

Despite treatment, macular ischemia had
a poor visual outcomes, in this study the information
regarding the status of macular perfusion was limited
as flourscen angiography was not done in all cases.
Chronic macular edema might induce irreversible
photoreceptors damage which considers important
factor in the discordance between anatomical and
visual improvement, i.e., reduction in central macular
thickness will not contribute to improvement in
vision [19].

There are several limiting factors in this study
including sample size was small, duration was short
for the follow-up and we assess only the influence of
one factor which is the HbA1c and as it is known that
diabetic macular edema is a complex problem and
the improvement and deterioration of this condition
is affected by several local and systemic factors
such as obesity, hypertension, and renal function
impairment [20]. In summary, intravitreal injections of
bevacizumab result in anatomical (macular thickness)
and functional (VA) improvement in patients with
(diabetic macular edema).

Glycemic control affecting the outcome of the
treatment where strict regulation of glucose level have
yield maximum benefit from the given therapy. There
is a relationship between macular thickness and visual
sharpness but the differences in thickness alone do not
clarify the final visual outcomes particularly in patients
with bad diabetic control who may endure from (chronic
macular edema).
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Conclusion

Intra-vitreal injections of bevacizumab result in
anatomical (macular thickness) and functional (vision)
improvement in those patients who had diabetic
macular edema and strict glycemic control affecting
the outcome of the treatment where strict regulation
of glucose level have yield maximum benefit from the
given therapy.
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