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Purpose: To determine the visual outcome of laser treatment and intra-vitreal
Avastin (Bevacizumab) injection as mono-therapy or combined, in patients with
Vision Threatening Diabetic Retinopathy (VTDR).

Study Design: Quasi Experimental study with non-probability convenient
sampling.

Place & Duration of Study: Isra Postgraduate Institute of Ophthalmology, Al-
Ibrahim Eye Hospital, Karachi from January 2016 to December 2017.

Material & Methods: Patients with Diabetic retinopathy (DR) were graded
according to International clinical diabetic retinopathy & macular edema disease
severity scale. Patients with VTDR were offered Laser therapy, intra-vitreal
Avastin injection or both.

Results: VTDR was witnessed in 586 patients out of 1988 patients with DR. Out
of which 108 had Proliferative Diabetic Retinopathy (PDR), 382 had clinically
significant macular edema (CSME) and 96 had Advanced Diabetic Eye Disease
(ADED). Laser was done in 78 eyes, intravitreal Avastin was given in 340 eyes
and combined laser and Avastin were given in 35 eyes. When visual outcome
was correlated with treatment modalities, improvement was found in 248 eyes,
deterioration in 34 eyes and stabilization in 58 eyes of Avastin group, whereas
improvement was seen in 45 eyes, deterioration in 15 eyes and stabilization in
18 eyes of laser group. In combined treatment group, improvement was
witnessed in 23 eyes, deterioration in 4 eyes and stabilization in 8 eyes.

Conclusions: Visual outcome of Avastin alone or combined with laser was
found to be better than laser treatment alone in stabilizing the visual acuity in
patients with vision threatening diabetic retinopathy.
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iabetic retinopathy (DR) is an important
D complication of diabetes and is a global cause

of blindness. It is classified into non
proliferative diabetic retinopathy (NPDR),
proliferative retinopathy (PDR) and diabetic macular
edema (DME). Involvement or threatening of the
center of the macula is termed clinically significant
macular edema (CSME) by the Early Treatment
diabetic Retinopathy Study (ETDRS)'. In clinical

situation, CSME has become synonymous with DME.
Worldwide, there are approximately 93 million people
with DR, Out of which 17 million have PDR and 21
million have DME2?. In Pakistan, based on National
Survey of blindness carried out in 20073, it was
estimated that there were at least 90,000 to 100,000
adults with vision threatening diabetic retinopathy
(VIDR) requiring immediate eye care*. Several
national studies since then have shown that
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prevalence of diabetes is 7.5% to 11% and that of DR
and VIDR is 2743% and 8.73% respectively in
Pakistan>¢. Clinical based evidence shows that control
over modifiable factors like hyperglycaemia’,
hypertension’, and hyperlipidemia®1® effectively
prevent the development and progression of DR and
DME. However this control is not possible in the
developing countries making them more venerable to
complications of diabetes. Early detection and timely
treatment of diabetes and DR is necessary to prevent
visual impairment. Focal/grid laser photocoagulation
for CSME and Pan retinal photocoagulation (PRP) for
PDR has remained the gold standard for last 30 years
after monumental work of Early Treatment Diabetic
Retinopathy Study (ETDRS). Recently anti-VEGF
drugs have become the first line of treatment for
CSME!" and Laser therapy remains an adjuvant
therapy to save the frequent visits, whereas PRP is still
the first line of treatment for PDR2. Anti-VEGF before
or along with PRP are of added benefit in high risk
cases of PDR3,

This study was designed to show the visual
outcome of various treatment modalities like laser
application and intravitreal Avastin (Bevacizumab)
injection as monotherapy or combined in patients with
VTDR in our setup where follow up is poorl4.

MATERIAL & METHODS

This was a Quasi Experimental study with non-
probability convenient sampling carried out at
Diabetes eye clinic of Al Ibrahim Eye Hospital (AIEH),
Isra Postgraduate Institute of Ophthalmology, Karachi
from January 2016 to December 2017. All the patients
with diabetes mellitus type 2 attending diabetic eye
clinic of AIEH were included in this study. Those with
cataract, glaucoma and advanced diabetic eye disease
(ADED) were excluded. Every patient had best
corrected visual acuity (BCVA) recorded along with
bio-microscopic examination of anterior segments and
intraocular pressure using Goldman tonometer. They
were all screened with Non Mydriatic Fundus Camera
(NMEFC) taking one view of the posterior pole. The
patients without DR were examined by a general
ophthalmologist and diabetologist. Patients with any
DR or un-readable fundus photograph had dilated
pupil examination with 90 D fundus lens. DR was
graded according to International clinical diabetic
retinopathy & macular edema disease severity scale.’>
Patients with Non vision threatening diabetic
retinopathy (NVIDR) were given a follow up date as
per directions of Royal college of ophthalmologist. ¢

Patients with VIDR (PDR and DME) were all
considered for intervention. Intervention advised was
either monotherapy laser or intra-vitreal Avastin
injection at monthly interval, or both. Patients with
CSME or vitreous hemorrhage (PDR) were given
intra-vitreal Avastin at monthly interval till the
macular edema and hemorrhage were absorbed. It
was then followed by modified grid laser for CSME
and PRP for PDR. In DME patients with macular
edema away from the fovea, patients were preferably
treated with laser before anti VEGF. Follow up routine
was according to the recommendations of Royal
Collage of Ophthalmologist.’®  Accordingly the
patients receiving only laser application were advised
three to four monthly follow-ups, whereas patients
having intra-vitreal Avastin injections alone or with
laser were advised monthly follow-up, at least in the
first year. On each follow-up visit, BCVA on Log Mar,
blood sugar level, lipids and BP were checked.

Hbaic was done in individuals with labile
glycaemia. Optical coherence tomography (OCT) and
Fundus Fluorescein Angiography (FFA) were carried
out on all patients requiring treatment. In the present
study, the criteria for labeling improved, stable or
worse visual outcome were single line improvement,
no change or decrease on log Mar chart.

Statistical analysis was done through Statistical
Package for social sciences (SPSS) version 23.0. For
continuous variable mean + Standard deviation were
presented. Qualitative variables were shown in
frequency and percentages. To see the significance
between treatment and visual acuity (Improved, stable
or worse) Chi-square test was applied. The
significance of Pre & Post visual outcome (Log Mar)
was compared through Paired sample t-test. The cut
off value of p < 0.05 considered to be statistically
significant.

RESULTS

From January 2016 to December 2017, a total number
of 11,027 patients with diabetes were registered in
diabetic clinic. On screening these patient, 1988 were
found to have DR (18.02%) and 586 had VTIDR (5.3%).
Amongst the patients with VIDR, 108 (18.3%) had
PDR, 382 (65.2%) had CSME and 96 (16.3%) had
ADED. (Table 1) Patients with PDR and CSME (490)
were advised intervention which was accepted by 380
patients with 453 eyes. Laser was done in 78 (17.2%)
eyes, Avastin injection was given in 340 (75.1%) eyes
and combined treatments of intra-vitreal Avastin and
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Argon laser were given in 35 (7.7%) eyes. Over all
BCVA improved in 316 (69.8%) eyes, remained stable
in 84 (18.5%) eyes and worsened in 53 (11.7%) eyes.
(Table - II). Pre and post treatment BCVA was noted in
Laser, Avastin injection and combined treatment
group. It was observed that laser group showed
improvement in BCVA from Log Mar 0.35 £ 0.23 to
0.24 + 0.21. In Avastin injection group improvement
was from Log Mar 0.40 + 0.24 to 0.23 + 0.20. While in
combined treatment, visual improvement was
recorded from Log Mar 0.40 + 0.24 to 0.20 = 0.14.
Figure 1).

When BCVA was correlated with treatment
modalities separately, Laser group showed visual
improvement in 45 (57.7%) eyes, stable in 18 (23.1%)
eyes and worsened in 15 (19.2%) eyes. The Avastin
injection group showed visual improvement in 248
(72.9%) eyes, stable in 58 (17.1%) eyes and decrease in
34 (10%) eyes. While the group given combined
treatment showed visual improvement in 23 (65.7%)
eyes, stable in 8 (22.9%) eyes and worsened in 4
(11.4%) eyes with P-value < 0.0001 (Table 3).

Table 1: Patients attended AIEH during the study period January 2016 to December 2017.

Description Number Percentage

Total eye patients in OPD of

AIEH 225603

Patient with diabetes 11027 4.80%

DR detected 1988 18%

VTDR in all diabetics 586 5.30% 5.3% in people with diabetes

0.979% in people with diabetes, (1.65%
[v)

PDR, alone 108 4% of DR hen PDR with CSME s included)
382 (79 CSME were o o s g

CSME associated with PDR) 19.2% of DR 3.464% in people with diabetes

ADED 96 16.30% 0.87% in people with diabetes

intervention advised 96 +110 = 206 out of 586  100%

Treatment accepted 380 persons (64.8) with 64.80%
453 eyes

Table 2: Overall outcome of the treatment.

BCVA Log Mar (n =453 eyes) N (%)
Improved 316 (69.8)
Stable 84 (18.5%)
Worse 53 (11.7%)
Total 453

*Best corrected visual acuity (BCVA)

Table 3: Association beteween Diagnosis, treatment and Visual outcome.

BCVA Condition
Treatment Total
Improved Stable Worse

4 4 2 10
CSME 40.0% 40.0% 20.0% 100.0%

. 14 1 5 20
CSME with NPDR 70.0% 5.0% 25.0% 100.0%

LASER 5 o o 5
CSME with PDR 100.0% 0.0% 0.0% 100.0%

2 13 8 43
PDR 51.2% 30.2% 18.6% 100.0%

Total 45 18 15 78
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57.7% 231% 19.2% 100.0%
40 13 8 61
CSME 65.6% 21.3% 13.1% 100.0%
. 133 26 12 171
CSME with NPDR 77.8% 15.2% 7.0% 100.0%
Injection . 34 15 10 59
CSME with PDR 57.6% 25.4% 16.9% 100.0%
4 4 4 49
PDR 83.7% 8.2% 8.2% 100.0%
Total 248 58 34 340
72.9% 17.1% 10.0% 100.0%
. 7 0 2 9
CSME with NPDR 77.8% 0.0% 22.2% 100.0%
. 12 3 0 15
L CSME with PDR 80.0% 20.0% 0.0% 100.0%
Both Laser and Injection
PDR 4 5 2 11
36.4% 45.5% 18.2% 100.0%
Total 23 8 4 35
ot 65.7% 22.9% 11.4% 100.0%
44 17 10 71
CSME 62.0% 23.9% 14.1% 100.0%
. 154 27 19 200
CSME with NPDR 77.0% 135% 9.5% 100.0%
. 51 18 10 79
Total CSME with PDR 64.6% 22.8% 12.7% 100.0%
67 2 14 103
PDR 65.0% 21.4% 13.6% 100.0%
Total 316 84 53 453
69.8% 18.5% 11.7% 100.0%
Table 4: Comparison of Visual Acuity with different treatments.
Treatments Pre Visual Acuity Post Visual Acuity P-value
Laser 0.35 + 0.23 024 +0.21 <0.001
Injection 0.40 +0.24 0.23 +0.20 <0.001
Both 0.40 +0.24 0.20 +0.14 <0.001

*Data Presented in Mean + SD, Visual acuity was noticed on Log Mar chart.

*Paired sample t-test was applied

DISCUSSION

This study showed that BCVA in the laser group
improved by one line or 5 letters (from 0.35+0.23 to
0.24 £ 0.21). Avastin group showed improvement in
BCVA by two lines or 10 letters on Log Mar (from 0.40
+ 0.24 to 0.23 £ 0.20). Visual acuity in combined group
improved from 0.40 £ 0.24 to 0.20 £ 0.14 (2 lines or ten
letters) same as monotherapy with anti-VEGF group.
The present study is in accordance with many studies
in favor of anti-VEGF. Brucker et al'” and Elman et al'8
reported that results of anti VEGF vs. PRP in diabetic
retinopathy have better visual acuity, less visual field
loss and fewer surgical interventions in injection
groups. Adam et al’® and Sivaparsad S et al® has

shown the superiority of anti VEGF as the more
effective treatment for preserving visual function
associated with DR. Present study differs from the
international studies in loss of patients to follow up.
Adam & Sivaparsad et al (The CLARITY trial)1920
quoted 9% loss to follow up at 1 year. In the present
study 69% were lost to follow up and only 31%
individuals returned for follow-ups. Out of those who
attended, 43.7% attended once, 42.65% attended twice,
4.5% attended thrice, 6.8% attended four times while
21% came five times. This raises the question of
cautious use of anti VEGF alone as primary treatment.
Anti-VEGF treatment needs multiple injections at
monthly interval. At least three monthly injections and
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then monthly follow up for assessing need of repeat
injection or laser is indicated?’. Low follow up
compliance mainly due to unawareness, affordability
and accessibility in developing countries?2-24, makes
monitoring of anti-VEGF difficult. In Pakistan, health
service uptake is not more than 25%14.

The ultimate result of anti-VEGF may be better
than Laser alone; but it is only possible when patient
can afford multiple injections and visits. In the light of
this study the anti-VEGF combined with laser will be
better management of CSME as well as PDR. With
these considerations laser can be considered as first
line of treatment in PDR without macular edema; but
if the patient has CSME alone or with PDR anti VEGF
can be the first line of treatment followed by laser.

Visual outcomes of VTDR after treatment with
intra-vitreal Avastin (Bevacizumab) is superior to PRP
alone. Keeping in view the loss to follow ups, we can
suggest PRP in PDR and 1-2 injections of anti-VEGF
followed by laser application in CSME. However
larger prospective studies are required to further
evaluate the long term effects of these
recommendation in halting the disease progression
and extended improved visual outcomes. However
regardless of whatever treatment is offered to the
patient, it is mandatory to educate and adequately
address the importance of regular follow-ups and
medical compliance at patient’s end. It is important
that the physician should keep in mind the cost-
affectivity and affordability of the patient without
compromising the outcome of the treatment.

CONCLUSIONS

Visual outcome of Avastin alone or combined with
laser was found to be better than laser treatment alone
in stabilizing the visual acuity in patients with vision
threatening diabetic retinopathy.
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