s’ ™%’s THE EUROPEAN SOCIETY OF MEDICINE

o *  Medical Research Archives, Volume 12 Issue 12

Real-world management and long-term outcomes of high-risk

diabetic macular edema
Maya G Pandova", Khaled Khudadah?, Maya Mitkova?®

'Ophthalmology Department, New
Ahmadi Hospital, Kuwait Oil Company
?Head, Family Medicine Department,
Ahmadi Hospital, Kuwait Oil Company
3Assistant Professor, Head of Math
& Natural Science Department,
College of Arts & Sciences Gulf
University for Science and Technology

‘mayapandova@gmail.com

a OPEN ACCESS

PUBLISHED
31 December 2024

CITATION

Pandova, MG., Khudadah, K., etal.,
2024. Real-world management and
long-term outcomes of high-risk
diabetic macular edema. Medical
Research Archives, [online] 12(12).
https://doi.org/10.18103/mra.v12
i12.6071

COPYRIGHT

© 2024 Eurcpean Society of
Medicine. This is an open- access
article distributed under the
terms of the Creative Commons
Attribution License, which permits
unrestricted use, distribution, and
reproduction in any medium,
provided the original author and
source are credited.

DOI
https://doi.org/10.18103/mra.v12
i12.6071

ISSN
2375-1924

ABSTRACT

Purpose: Visual outcome and long-term stability of Kuwaiti diabetic
patients at high risk of poor visual prognosis due to diabetic macular
edema (DME), in response to early intravitreal treatment initiation and
multidisciplinary management.

Methods: Longitudinal observational study of 152 eyes of 81 patients
with type 2 diabetes and DME treated and monitored for 6 to 13 years.

Results: High risk of incomplete or unstable response to treatment and
low final vision were associated with age over 65 years at presentation,
female gender, poor metabolic control, nephropathy, baseline best-
corrected visual acuity (BCVA) less than 20/40 , chronicity of the edema
and atrophic changes in outer retinal layers of the macula.

Incomplete and unstable response to treatment had 80% of the eyes.
Recurrences were associated with cardiac and renal complications and
had severe impact on eyes with lower baseline vision .Eyes with higher
baseline vision had small vision fluctuations during recurrences of the
edema and recovered after treatment.

The cohort had improvement in vision after the first year of treatment, but
only 25% of the eyes with lower baseline BCVA could retain it. 81% of the
eyes with baseline BCVA over 20/30 maintained it for at least 6 years
despite frequent recurrences.

Mean annual number of injections in the whole cohort was in the range

of 1.6 = 2.2 and was not associated with response of the edema and final
BCVA.

Conclusions: Early initiation and long-term strategy of multidisciplinary
management is more effective for Kuwaiti patients with high-risk diabetic
maculopathy compared to observation and delay until the visual acuity

deteriorates.
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Introduction

The introduction of intravitreal pharmacotherapy
dramatically improved the visual prognosis of the
patients with diabetic macular edema (DME).
However, the pivotal randomized clinical trials
(RCT’s) demonstrated that a sizable proportion of
the eyes remained with deteriorated visual acuity
despite intensive treatment and vigorous
monitoring — 20.6% of the eyes in Protocol T had
visual acuity 20/50 to 20/160 and further 2.1% saw
less than 20/200 at the end of the second year'.
Moreover, after transition to standard clinical care
for the next three years , the visual acuity worsened
even in patients with significant vision gain®. Real-
world studies on DME management from Europe,
USA, Japan and Australia revealed visual outcomes
that were meaningfully inferior to those achieved in
RCT’s and that result was attributed mainly to

insufficient number of intravitreal injections®4>¢78,

These data suggest that many patients with DME
remain at high risk for profound and irreversible
vision deterioration if treatment was initiated
following the current standards of care. Advanced
age, low visual acuity, clinical signs of chronicity
and severe non-proliferative and  active
proliferative retinopathy at baseline have been
associated with less vision gain, persistent edema
and worse visual prognosis in DRCR.net Protocol
T'273, The hypothesis whether earlier intervention
could reduce the risk of poor visual outcome was
investigated in DRCR.net Protocol V. Prospective
assessment on the decision making for eyes with
center-involving DME and visual acuity better than
20/32 indicated that observation until vision
worsens appears to be a reasonable approach’.
The level of metabolic control and the systemic
complications of diabetes were evaluated in the
RCT's at baseline only, and there are still
controversies regarding their impact on the
severity of DME and its response to treatment.
Moreover, in real practice the patients differ from
the participants in RCT’s where good systemic
control and high motivation are key requirements

for enrolment011:1213

In comparison to real-life studies and particularly
RCT's done in Europe and the USA, the diabetic
patients with macular edema from the Middle East
have substantial differences in the response to
treatment and functional outcome. Moreover, a
recent review of the global prevalence of diabetic
retinopathy has reported one of the highest odds
prevalence of DM vision-threatening diabetic
retinopathy and diabetic macular edema in the
Middle East and North Africa region, particularly

among Arabs from the Gulf?24

The aim of this longitudinal observational study
was: 1. to outline the key features of Kuwaiti
diabetic patients at high risk of poor visual
prognosis due to DME; 2. estimate the visual
outcome after early treatment initiation whenever
possible, combined with flexible strategy and
multidisciplinary management ; and 3. To evaluate
the long- term stability of the edema in response

to this approach.

Methods

PATIENTS SELECTION

The medical records of 220 patients diagnosed
with DME who were treated at Ahmadi Kuwait Oil
Company Hospital between 2007 to 2020 were
reviewed. The facility is providing comprehensive
general medical care, including ophthalmic and
family medicine services , without charges. Only
eyes with DME confirmed on spectral-domain or
swept-source optical coherence tomography
(OCT) imaging at initial diagnosis and at least 6
years of follow up with OCT were included in
further analysis. Eyes with a history of ocular
conditions such as significant corneal opacities,
age-related macular degeneration, retinal vein -
and artery occlusion, end-stage glaucoma,
vitreomacular traction (VMT), myopic maculopathy
.non-arteriritic anterior ischemic optic neuropathy
or retinopathies unrelated to diabetes were
excluded. Eyes with medically controlled
glaucoma, posterior vitreous detachment, early to
moderate cataract and vitreomacular adhesion or

epiretinal membranes without VMT were not
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excluded. Ethical approval to conduct research was
granted by the Institutional Review Board of
Ahmadi KOC Hospital and the study was
completed in accordance with the tenets of the

Declaration of Helsinki.

FOLLOW-UP

Lapses in follow up and treatment are rather
common in the Middle East ,in some cases related
to admissions and management of cardiovascular,
renal ,oncological and other serious medical
conditions, and in other cases due to travelling and
staying abroad .The patients were considered to
have a short lapse in care despite substantial effort
by the department staff to facilitate timely completion
of examinations and treatment if they missed
appointments for 3 to 6 months, a long lapse was
lasting 7 months to 2 years ; a dropout was recorded
if the patient failed to present after 3 years or the
death of the patient was reported by the relatives.

METABOLIC CONTROL

Poor metabolic control was defined following the
recommendations of the American Diabetes
Association (ADA): poor glycemic control (HbA1c
> 7% (53 mmol/mol)), poorly controlled blood
pressure (BP = 140/90 mmHg), and poor controlled
LDL-cholesterol (LDL = 100 mg/dL)*. Cardiovascular
risk factors and/or diseases included elevated
arterial blood pressure, dyslipidemia, coronary
artery disease, myocardial infarction and stroke
prior or in the course of the observation period.
Diabetic nephropathy was defined in patients with
albuminuria (>300 mg/d or >200
ug/min) that is confirmed on at least 2 occasions 3-

persistent

6 months apart ,progressive decline in the
glomerular filtration rate (GFR) and arterial
hypertension ( ADA’s “Standards of Medical Care
in Diabetes-2021")". Random plasma glucose was
measured prior to each intravitreal injection and
HbAlc was measured at the retina clinic at
diagnosis of DME and repeated during recurrences
of the edema throughout the observation period.
Patients with poor control and deteriorating non-
ocular diabetic complications were referred for

further management to the treating physician.

OPHTHALMIC EXAMINATIONS

Ophthalmic findings included BCVA, cataract types
and grades and severity of diabetic retinopathy.
Data were collected from follow-up visits until the
most recent available annual visit, up to a total of 6
to 13 years. Snellen readings for BCVA were
converted to a logarithm of the minimal angle of
resolution (logMAR) or decimal scale for statistical
analyses. Cataract types and grades were classified
on a lens opacity scale of 0-3 for nuclear, cortical,
and posterior subscapsular cataracts. Pseudophakic
eyes at baseline and eyes that underwent cataract
surgery in the course of the study period were
recorded accordingly. Glaucoma prior to inclusion
or in the course of the study period was also
recorded. Severity of diabetic retinopathy was
non-proliferative  diabetic
retinopathy (NPDR), moderate NPDR, severe
NPDR, diabetic
retinopathy (PDR), and high-risk PDR and presence

classified as mild

non-high-risk  proliferative
of ischemic areas was noted at each visit. OCT was
performed using Cirrus HD-OCT (Carl Zeiss
Meditec) with activated tracker registration and the
accuracy of grid centration and retinal layer
segmentation was evaluated prior to comparisons
and data collection .Description of the OCT
findings included type and location of the edema,
presence of hyperreflective foci and hard exudates,
and integrity of the inner and outer retinal layers.

OCULAR TREATMENTS

The number and type of intravitreal injections and
laser treatments were cumulated separately at
yearly follow-up visits. Laser treatments included
focal and panretinal procedures performed with
Argon blue-green laser (70% blue (488 nm) and
30% green (514nm)), Frequency-doubled Nd-YAG
Laser (532 nm) or Diode laser (805-810 nm). Types
of intraocular injections included 0.5mg
ranibizumab, 2mg aflibercept, 0.7mg intravitreal
dexamethasone and 190 micrograms fluocinolone

acetonide intravitreal implants.

Treatment was initiated if there was: 1. a decrease
in the BCVA since the previous visit associated with

any amount of intraretinal and/or subretinal fluid;
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2. central foveolar subfield thickness exceeding
300 micrometers on OCT; 3.
intraretinal or subretinal fluid collections progressing

perimacular

towards the macula. The loading dose consisted of
3 to 5 intravitreal injections followed by
observation and repeated injections on as—needed
basis. Dexamethasone and fluocinolone acetonide
intravitreal implants were used in eyes with 1.
severe edema with signs of chronicity; 2.
incomplete or unstable response to anti-VEGF
treatment; 3. prior to cataract surgery; 4. frail and
disabled elderly patients with multiple comorbidities

as maintenance treatment; 5. pregnancy.

STATISTICAL ANALYSIS

For descriptive analysis, categorical data are
presented as frequency and percentage ( %);
continuous data are shown as means with standard
deviations (SD). Pearson’s chi2 test and Mann—
Whitney test were applied to test for differences
between independent groups. Spearman’s Rho
was used for correlation analysis. For variance
analysis, the Friedman test was applied to test for

differences of continuous parameters across
follow-up time points. The age at diagnosis of
DME, gender, systemic factors, key elements of the
ophthalmic status, annual number of injections,
response and stability were included in multiple
logistic regression models through stepwise selection
to find the best model consisting of optimal
combination variables. Statistical analysis was
performed in IBM SPSS Statistics software version
27.0 (IBM Corp., Armonk, NY, USA); two-sided

p<0.05 was considered as statistically significant.

Results

DEMOGRAPHICS AND BASELINE CHARACTERISTICS
A total of 152 eyes of 81 patients with type 2
diabetes and DME were qualified to be included in
the analysis ( male -56% and female - 44% ) and
mean age at presentation (+ SD) was 60.09 = 7.8
years.( Table 1). The rest of the patients included
in the review did not complete a follow up of at
least 6 years or died.

Table 1. Age, gender and systemic comorbidities at baseline.

Patients with final | Patients with final .
Difference
BCVA 20/40 and | BCVA 20/50 and
(p)
better less
o 60.63 65.39
Mean age ( SD - standard deviation ) P=0.003
SD-7.71 SD 7.23
Male , % 59.6 47 .3 0.3447
Poor metabolic control , % 85.93 94.73 0.4463
Cardio-vascular complications , % 90.32 89.47 0.914
Nephropathy , % 29.03 52.63 P=0.0005
Foot ulcer, % 6.45 10.52 0.404
Cardiovascular complications + poor
] 79.68 94.73 P=0.1270
metabolic control , %
Hemodialysis , % 6.45 10.52 P =0.5558

For further comparisons, the eyes were divided in
two groups by their final BCVA after monitoring for
at least six years — 20/40 to 20/20 — 124 eyes of 62
subjects ( Group A) and 20/50 and less — 28 eyes
of 19 subjects ( Group B).

The distribution by sex was similar in both groups (
p = 0.3447), however female gender was significantly
associated with lower final BCVA (p =0 .004)

Age of the patients at baseline had significant
negative association with the final BCVA ( p< 0.001
).The mean age at presentation was 60.63% 7.71
among the patients in group A compared to 65.39
+7.23in group B and the difference was significant
(p =0.003). The odds ratio of achieving higher final
BCVA was 1.595 (95 % Cl: 0.6410 to 3.9722) for
patients below the age of 65 years at baseline.

© 2024 European Society of Medicine 4



FOLLOW-UP

All patients had lapses in their care starting from
the first year, however the proportion of longer
lapses and death throughout the study period was
significantly higher in the group with lower final
BCVA (p < 0.0001 and p = 0.0131 , respectively).
The number of patients under care decreased after

the fourth year in both groups in a similar pattern .

METABOLIC CONTROL

Poor metabolic control had a significant negative
association with the final BCVA ( p=0.028 ). The
mean level of HbA1c at baseline was 9.17% + 1.83
without significant differences between the groups.
It had substantial variations through the study period
and at the time of the final assessment was 8.68%
* 1.98 in a similar pattern for the whole cohort.

A large proportion of patients in both groups had

combined  poor metabolic  control, high
cardiovascular risk and frank cardiovascular
comorbidities in the range of 79.68% to 94.73%

without differences. Diabetic nephropathy was

Table 2. Ophthalmic findings at baseline

affecting significantly higher proportion of patients
in group B - 52% vs. 29% ( p=0.0005) and had
significant negative association with final BCVA ( p
= 0.002) , however the proportion of patients on
- 4% vs.10% ( p =
0.5558).The multiple regression model combining

hemodialysis was similar

age, gender, metabolic control ,cardiac
complication, nephropathy and being on
hemodialysis had R?2 = 0.302 and predictive

negative association with final BCVA (p = 0.02).

OPHTHALMIC OUTCOMES

Mean baseline BCVA of the total cohort was 0.1760
+£0.5622 logMAR ( Snellen equivalent 20/30 ).
Baseline BCVA had significant positive association
with final BCVA ( p <0.001) . The eyes in group A
had significantly higher mean baseline BCVA
compared to those in group B —0.1139 + 0.0413
logMAR ( Snellen equivalent 20/26 ) vs. 0.3521 =
0.5797 logMAR ( Snellen equivalent 20/45) ( p =
0.001)(Table 2).

Eyes with final BCVA | Eyes with final BCVA Difference
20/40 and better 20/50 and less (p)
Mean BCVA
o 0.7651 SD 0.878 0.4442 SD 0.2601 0.001
( Standard deviation )
PDR, % 53.96 65.38 0.2730
NPDR, % 44.44 34.65 0.3457
Macular edema , % 61.11 75 0.1710
Perimacular edema , % 39.68 25 0.1494
Atrophic changes in the
3.17 19.23 0.0014
macula , %
Epiretinal membrane , % 16.66 26.92 0.2086
Cataract , % 33.33 42.30 0.3703
Glaucoma , % 19.35 32.14 0.1210
Pseudophakia , % 16.12 17.85 0.8971

Cataracts, pseudophakia and glaucoma affected
both groups of eyes without significant difference.

At baseline, the majority of the eyes had severe
NPDR ( 44% - 34%) , high-risk PDR ( 53% - 65% )

and ischemic changes were noted in 92% |,

affecting both groups without significant difference
and no association with the final BCVA. The edema
was located in the macula in 61% in group A and
75% in group B, or in the perimacular area ( 39% -
25% ). Symptoms of chronicity were negatively
associated with final BCVA ( p = 0.053) . Atrophic

© 2024 European Society of Medicine 5



changes in the central outer retinal layers with
barely detectable, interrupted or non-detectable
ellipsoid zone or disorganized inner retinal layers
were noted in a larger proportion of the eyes in
group B - 19% vs. 3% ( p=0.0014) and were
chronic persistent edema

mild

vitreomacular traction were seen in 16% to 26% of

associated with

Asymptomatic epiretinal membranes or

the eyes.

MANAGEMENT OF DME

Throughout the whole study period, the mean

annual cumulative number of intravitreal injections

Mean number of injections A

25
15 — —

0.5

Year 1 Year 2 Year3 Year 4 Year 5 Year 6

e Eyes with Final BCVA 20/40+ Eyes with Final BCVA 20/50-

Proportion of eyes on Ozurdex or lluvien B
[%]

45
40 =
35 =

20 -
15
10 -—

Year 1 Year 2 Year 3 Year 4 Year 5 Year 6

== Eyes with Final BCVA 20/40 + == Eyes with Final BCVA 20/50 -

was in the range of 1.46 = 1.41 to 2.38 + 1.745,
and had measurable association with the final
BCVA in a multiple regression model only for the
first year ( p = 0.024) . The annual number of
injections was less in the eyes in group A, however

the difference reached significance only in Year 6.
( Fig.1)

Proportion of eyes with 4 and more injections annually C
[%]

Year1 Year 2 Year3 Year4 Year 5 Yearé

=== Eyes with final BCVA 20/40+ Eyes with final BCVA 20/50-

Fig. 1. A .Mean annual cumulative number of intravitreal injections in groups A and B - no significant difference between the groups

(p from 1.00 to 0.087)

B. Proportion of eyes receiving steroid implants - significant difference between the groups ( p from <0.001 to 0.0307 ) .

C. Proportion of eyes with 4 and more injections annually - no significant difference between the groups (p from 0.1397 to 0.7208)

The proportion of eyes receiving steroid implants
was significantly higher among the eyes in group B
totally and through each of the study years,
reaching 37.5% vs. 4.25% in Year 6.

All patients treated with steroid implants had mild
elevation of the intraocular pressure (IOP) to 26 -
28 mm Hg that responded favorably to antiglaucoma
eye drops ; none of the patients required a laser

procedure or surgery for uncontrollable IOP.

Approximately 25% of the eyes in group A had no

injections during the first year, followed by a

decrease to 7% in the second and 11% in the third,
and gradual increase to 31.9% in Year 6.

The proportion of eyes in group B without
intravitreal injections started increasing after year 3
and by Year 6 the difference between the two

groups was insignificant.

The proportion of eyes with 3 or less injections per
year was similar in both groups .There was no
significant differences between both groups in the
proportion of eyes where 4 or more injections were

done per year.

© 2024 European Society of Medicine 6



Focal perimacular laser treatment and panretinal
photocoagulation was done in 90% of the eyes in
group A and in all eyes in group B.

VISUAL OUTCOME OF DME TREATMENT

By the end of the first year, BCVA of the total
cohort had a mean improvement by one line (p =
0.0009 ), followed by gradual decrease by 1.9% -
2.5% annually that did not reach statistical
significance and ended up with logMAR 0.17 (
Snellen equivalent 20/30.6 ).

The eyes in group A had insignificant improvement
in their vision after the first year from logMAR 0.11
( Snellen equivalent 20/26 ) to logMAR 0.09 (
Snellen equivalent 20/25 ) that remained stable in
the next three years , decreased by 1% annually
and in Year 6 was around logMAR 0.13 ( Snellen
equivalent 20/27 ).

At the end of the first year, the eyes in group B had

equivalent 20/ 45 ) to logMAR 0.27 ( Snellen
equivalent 20/38 ), followed by gradual decline to
logMAR 0.44 ( Snellen equivalent 20/ 56 ) ,
however these changes did not reach statistical

significance.

The difference in the mean annual BCVA in both
groups throughout the whole observation period

was statistically significant (p < 0.001 to p = 0.066).
The proportion of eyes with BCVA 20/40 and

better in each study year was in the range of 72%
to 88% in group A . Among the eyes in group B ,
this proportion increased significantly from 34% at
baseline to 59% after the first year (p = 0.0676),
followed by gradual decrease in the next three
years and sharp decline to 25% by the end of
observation. ( Fig.2)

an improvement from 0.35 logMAR ( Snellen
Proportion of eyes with annual BCVA 20/40 + [ % ] A
100
80 —— /xf‘«_“‘“eq

Year 0 Yearl Year 2

s Eyes with Final BCVA 20/40 +

Year4 Year5 Year 6

Eyes with Final BCVA 20/50-

Proportion of eyes with annual BCVA 20/50 to 20/100 [ % ] B

60
50
a0 -
30
20
10 R

Eyes with Final BCVA 20/40 +

—

B ——

Year 4 Year 5 Year 6

«Eyes with Final BCVA 20/50 -

Proportion of eyes with annual BCVA 20/150 and less [ % ] C

5 —

—

o Ser—

Year O Year 1 Year 2

Eyes with Final BCVA 20/40 +

Year 4 Year 5 Year 6

=~ Eyes with Final BCVA 20/50

Fig 2. A. Proportion of eyes with BCVA 20/40 and better in each study year by groups. While it was in the range of 72% to 88% in group

A ,in group B, this proportion increased significantly from 34% at baseline to 59% after the first year (p = 0.0676 ), followed by gradual

decrease in the next three years and sharp decline to 25% by the end of observation.

B. Proportion of eyes with annual BCVA between 20/50 and 20/100 - through the whole study period was much larger in group B - 28%

to 44% vs. 7% to 17%.

C. Proportion of eyes with BCVA 20/150 and less - in group A decreased from 4.8% to 0, however the differences did not reach significance.

During the first year, the percentage of these eyes in group B dropped from 23% to 10% and through the next years increased to 33%.
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The proportion of eyes with annual BCVA between
20/50 and 20/100, fluctuated substantially through
the whole study period, and was much larger in
group B —28% to 44% vs. 7% to 17% in group A .

The proportion of eyes with BCVA 20/150 and less
gradually decreased from 4.8% to 0 in group A,
however the differences did not reach significance.
During the first year, the percentage of these eyes
in group B dropped from 23% to 10% and through
the next years increased to 33%.

MORPHOLOGICAL OUTCOME OF DME
TREATMENT

Persistent macular edema was evident at the last
visit in 25% of the eyes in group A and in 35% in
group B without significant differences.

Persistent edema in the perimacular area at the
final visit was recorded in 29% of the eyes in group
Avs. 14% in group B (p = 0.070).

No macular or perimacular edema at their final visit
was seen in 24% in group A and 39% in group B.

The proportion of eyes with atrophic changes in
the outer retinal layers with barely detectable,
interrupted or non-detectable ellipsoid zone or
disorganized inner retinal layers remained
unchanged in group A - 3.22% at baseline vs.
4.03% at final visit (p = 0.733). The percentage of
these defects in group B increased from 19% at

baseline to 39% at the final visit ( p = 0.00786 ).

RESPONSE AND STABILITY

A substantial number of eyes had incomplete
response to intravitreal treatment and presented
with residual intra- and subretinal fluid throughout
the study period, however group B was more
affected — 85% compared to 60% in group A (p =
0.0117).

The proportion of eyes with recurrent and unstable
macular edema was large, affecting 73% in group
A and 96% in group B (p = 0.0085). Most
recurrences were related to deteriorating
metabolic control, decompensating coronary
artery disease and progressing renal failure.

Approximately 60% of the patients in both groups

needed referral for specialized management of

these complications.

Discussion

The prevalence of diabetes in Kuwait is among
the top 10 in the world and in 2019 it reached
19.1%, a 2.5-fold increase from the 7.6% crude
diabetes prevalence reported in 1996 , thus
affecting 64.8% of the adults aged 60 years or
more'. Diabetic retinopathy and maculopathy
became the leading cause of registered legal
blindness among adults over the age of 60 years in
the last decade despite the availability of qualified
care , medications , clear guidelines from the
randomized clinical trials and high standards of life
7. These unfavorable results have been attributed
to various causes such as: late detection of DME ,
inadequate treatment or lack of compliance on
behalf of the patients.

Increased risk of low vision , incomplete or unstable
response to treatment for DME among the patients
in this cohort was associated with age over 65 years
at onset of treatment, female gender, poor
metabolic control, especially in combination with
diabetic nephropathy, baseline BCVA less than
20/40 , signs of chronicity and atrophic changes in
the macula at baseline. Intensive management of
the metabolic control and the complications was
required throughout the whole study period as
most of the patients were in an advanced stage of

their diabetes .

Early initiation of intravitreal treatment was
associated with a significantly higher proportion of
eyes with better BCVA through the study years.
The whole cohort had notable improvement in
vision after the first year of treatment, however few
of the eyes with lower baseline BCVA were able to
retain it. The eyes with baseline BCVA over 20/30
gradually increased in our practice and as a result,
BCVA of 20/40 or better was maintained in 81% of
the eyes for at least 6 years despite the high risk of

recurrences.

A large proportion of the eyes had incomplete and
unstable response to the treatment and persistent

© 2024 European Society of Medicine 8



macular or perimacular edema, often associated
with deterioration of the cardiac and renal
complications. Such periods had significant
negative impact on the eyes with lower baseline
vision, however the eyes with higher baseline vision
had minor functional fluctuations during such
periods and recovered well afterwards.

The mean annual number of injections in the whole
cohort was relative low and was not associated with
significant differences in the response and final
BCVA. Early switch to intravitreal steroid implants
resulted in improved control in the eyes with
chronic DME and lower baseline BCVA, however
the functional outcome was negatively affected by
the disorganization and atrophy in the macula.

An exploratory analysis of DRCR.net Protocol T, in
which participants were randomized to receive
bevacizumab, ranibizumab, or aflibercept, found
that the magnitude of vision improvement after
anti-VEGF treatment decreased by 1 letter for each
1% increase in HbA1c levels at baseline’. More
recently, lower HbA1c levels at baseline (7% or
less) were significantly associated with greater
reduction in central macular subfield thickness at
one month after injection of bevacizumab or
ranibizumab , however the change in BCVA after
treatment did not have any correlation with the
glycemic control™ . Chen et al reported that after
one year of treatment on ranibizumab, only in the
responder group the baseline level of HbA1c was
significantly associated with the changes in BCVA
and the final BCVA™. The common methodological
issue with these trials and cohorts under
observation is the estimate of glycemic control —
HbA1c at baseline, only. There is a significant
variability in the glucose plasma levels in diabetic
patients. Its impact on microvascular complications
in type 2 diabetes was investigated in a post-hoc
analysis of 12 042 participants in both Action to
Control Cardiovascular Risk in Diabetes and the
Veteran Affairs Diabetes Trial that were observed
for 84 to 87 months. Variability measures included
coefficient of variation and average real variability

for fasting glucose. Both indices were associated

with development of future microvascular outcomes
even after adjusting for other risk factors, including
measures of average glycemic control (i.e., cumulative
average of HbA1c). Meta-analyses of these trials
confirmed these findings and indicated fasting
plasma glucose variations may be more harmful in

those with less intensive glucose control™ .

At baseline, our patients presented with advanced
complications of their diabetes ; their metabolic
control was unsatisfactory and unstable throughout
the whole observation period to a level
considerably higher than the reported in real-life
studies - 9.17% vs. 7.33% - 7.5% in Europe’® or
8.76% in an USA cohort''. Moreover, in the course
of these 6 to 13 years, our patients developed
heart complications that required multiple
interventions, had strokes, renal failure, gangrene
and needed amputations, and many died. The
edema often regressed after induction to dialysis ,
however the final BCVA improved only in eyes with
high baseline BCVA , consistent with the findings

of Takamura Y et al.?".

Age at baseline is well known predictive factor
affecting the visual outcome of DME
management'?"3. The mean age of this Kuwaiti
cohort at baseline was 60.83 years, considerably
younger than the patients from the reports of Van
Aken E. et al.> — 66 years, Stefanickova J et al.’” -
64.1 years, or the series of Luu KY et al.’® with
higher baseline BCVA from the US - 62.1 years.
Onset of clinical diabetes among Kuwaiti patients
is early and by the age of 20-29 years, 5.4% of
the local citizens are on treatment, from 30 to 44
years - 14.2% ,from 45 to 59 years - 38.7% and it
is preceded by metabolic syndrome in 14.8% of the
men and 11.5% of the women ' . This long
duration of diabetes combined with poor
metabolic control and multiple complications is
precipitating the development of retinopathy and
macular edema at younger age - 48% of our
patients were 59 years or less at baseline. Late
diagnosis and initiation of treatment at 65 years of
age or more was associated with less visual gain

and lower final BCVA .

© 2024 European Society of Medicine 9



The findings in our study are strengthened by the
extent of the follow-up, the consistent diagnostic
and therapeutic approach, and constant
interdisciplinary collaboration. Some limitations of
this analysis merit consideration. This was single-
center retrospective search over a time period
dating back to 2007 during which the diagnosis,
classification and criteria for DME management
evolved considerably. The clinical circumstances
for treatment decisions, frequency of treatments,
injection  strategy and switching between
medications reflected the accumulated knowledge
from the pivotal RCTs and experience with patients
from the Middle East. Intravitreal treatment was
accepted in stages by the local diabetic patients
and in the earlier years the eyes with more severe
disease were likely to be over-represented. The
drugs for intravitreal use were registered in the
Middle East at different time points and we can not
conclude that a different initial drug or earlier
transition to steroids would have improved the
outcomes of eyes with delayed treatment. The data
were extracted from the electronic medical records
of the patients and relayed on the physicians’
documentation of the clinical findings. Visual acuity
and BCVA were measured using Snellen rather
than EDTRS charts and thus fine nuances and

differences might have been missed.

Nevertheless, consistent with studies where early

intervention has improved the visual outcome in

eyes Wlth DME1,2,11,12,18,19,22
the concept that timely detection of the macular

our findings support

edema in eyes with higher vision at a younger age,
prompt and sufficient intravitreal treatment , and
intensive management of the metabolic control
and systemic complications is more effective for
Kuwaiti patients with high-risk DME compared to
observation and delay until the BCVA deteriorates.
More clinical research is needed on diabetic
patients from the Middle East to estimate the effect
of such approach in reducing the enormous burden

of avoidable blindness due to diabetes.
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