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ABSTRACT

Objective: The aim of this study was to study the effect of intravitreal anti-vascular endothelial growth factor (VEGF) on the visual acuity (VA) using
logMAR charts and the contrast sensitivity (CS) using the pelli-robson chart in patients of advanced diabetic retinopathy.

We performed a retrospective study to assess the change in CS and VA in diabetic retinopathy (DR) with or without proliferative DR patients
receiving intra-vitreal anti VEGE.

Methods: The study was done at our institution where 40 patients of DR were included in the study, 20 cases (20 eyes) and 20 controls (20 eyes).
Moreover, it comes under the criteria of low vision and above 18 years of age and VA >6/60. VA and CS were compared before injection and after
injection at 14 days, 30 days, and 90 days, respectively.

Results: On comparing the mean of CS change before injections and after injections at 14 days (p=0.036), 30 days (p=0.012), and 90 days (p=0.012),
respectively, showed a significant association between change in CS change within group but on comparing with control group at 14 days (p=0.195),
30 days (p=0.247), 90 days (p=0.247), respectively, showed no significant association. Another comparison of mean VA before injection and after
injection in the case group at 14 days, 30 days, and 90 days, respectively, (p=0.329) remains the same. Which is insignificant but on comparison with

the control group (p=0.02) showed a significant association.

Conclusion: Whatever VA and CS are achieved with anti-VEGF was completed at 14 days of injection.
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INTRODUCTION

Diabetic retinopathy (DR) is the leading cause of blindness in developed
countries. Increased blood glucose levels and the metabolic pathways
directly related to hyperglycemia, along with Inflammation, alteration
of retinal blood flow autoregulation, and hemorheological factors play
an important role in the pathogenesis of DR [1] India is emerging as the
diabetic capital of the world. According to the WHO, 31.7 million people
were affected by diabetic mellitus in India in the year 2000. This figure
is estimated to rise to 79.4 million by 2030. Almost two-third of all
Type 2 and almost all Type 1 diabetics are expected to develop DR over a
period of time [2-4]. Although there are significant advancements being
made in the early diagnosis and treatment of patients, unfortunately, the
number of patients at risk for the development of blindness due to DR is
still thought to be increasing since the worldwide incidence of diabetes
is on an increasing trend. This increasing incidence of diabetes mellitus
is mainly the result of changing dietary habits in developing countries as
well as increasing obesity in developed country. In the coming year 2050,
there will be 50 million or more diagnosed and undiagnosed diabetic
patients in the United States, of whom as many as half or 25 million
may have DR unless major changes in nutritional status and disease
prevalence occur [5,6]. The prevalence of adult diabetes worldwide is
expected to rise from 4.0% in 1995 to 5.4% by 2025 [7]. Due to this
increasing prevalence, it is expected that DR and diabetic macular
edema are an important cause of visual impairment. DR is the leading
cause of legal and functional blindness in the working population [8].

The most commonly used psychophysical test is visual acuity (VA) but it
has many drawbacks as it evaluates only optotypes with high degrees of

contrast while in the reality objects have different degrees of variability
in contrast and spatial frequency [9]. Contrast sensitivity (CS) testing
allows measurement of the patient’s ability to see low contrast patterns
and provides more information on visual function than VA [10]. As a
result, CS testing in clinical trial protocols may provide a more complete
picture of the effect of treatment on visual function. All retinal layers
are characteristically involved in DR and consequently affect both VA
and CS [11].

CSis avery useful tool, along with VA in patients with DR as it correlates
with the subjective visual disability better than high contrast VA in
Snellen’s charts. Therefore, the literature recommends measurement
of CS in all patients of DR. Hence, we have undertaken the study with
the aim to assess the change in VA and CS in patients of advanced DR
receiving intravitreal anti-vascular endothelial growth factor (VEGF).

Aims and objectives

The aim of this study was to study the effect of intravitreal anti-VEGF on
the VA using logMAR charts and the CS using the pelli-robson chart in
patients of advanced DR.

METHODS

The study was done in the regional institute of Ophthalmology, Banaras
Hindu University. Forty patients of DR were included in the study, and
all were on medication for glycemic control and their blood glucose
level was in the normal range. Out of 40 patients 20 cases (20 eyes) and
20 controls (20 eyes). All patients underwent a complete ophthalmic
check-up including a VA on Snellen and logMAR chart, a detailed fundus
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evaluation with direct and indirect ophthalmoscope after which all
were evaluated with 78D slit lamp biomicroscopy and I0P measure
with applanation tonometry.

This study included both male and female having DR with and without
Proliferative diabetic retinopathy (PDR) and come under the criteria
of low vision and above 18 yrs of age and VA >6/60. Furthermore, it
excluded patients receiving multiple anti-VEGE, pre-treatment for
DR along with any other associated ocular disease (uveitis), systemic
disease (stroke, HTN), and any other major surgery within the last
month of recruitment. All the patients were evaluated for 3 months.

Data were collected and statistically analyzed using a Student’s t-test
paired for comparison within the study group and a Student’s t-test two
samples assuming equal variance for comparison between the study
group and control group.

Inclusion criteria

The following criteria were included in the study:

e Patients consent.

e Both male and female having DR and falling in criteria of low vision
and above 18 years of age and VA >6/60 were included in the study.

e Patients have been recruited from eye and endocrinology OPD SSH
BHU.

e Subjectsare 40 consecutive Type 2 DM patients with or without PDR.

e Patients selected for anti-VEGF intravitreal injection bevacizumab
were included in the study.

Exclusion criteria

The following criteria were excluded from the study:

e Patients with multiple injections of anti-VEGF were excluded from
the study.

e Patients with any other associated ocular disease, for example,
uveitis, corneal disorder, congenital anomalies, active external eye
infection, etc.

e Patients with any other associated systemic disease, for example,
connective tissue disorder, thyroid disease, MI, stroke, hypertensive,
etc.

e Pre-treatment for DR, pre-retinal hemorrhage presence of change in
the vitreous-retinal interface such as epiretinal membrane, macular
hole, vitreoretinal traction syndrome, previous systemic anti-VEGF,
chronic renal failure, and any other major surgery within past months
of recruitment.

OBSERVATION AND RESULTS

Majority patients in the case group were in the age group of 50-
65 years whereas in the control group, patients were in the age group of
40-60 years. However, in the present study, first of all, CS change within
the case group was compared and the mean of CS in the case group
before receiving anti-VEGF were 0.64 (Standard Deviation [SD] 0.0487)
and after receiving anti-VEGF, mean of CS in the case group were 0.79
(SD+0.519) on day 14 follow-up. Showing significantly higher change
in CS (paired Student’s t-test, p=0.036) and after follow-up at 30 days
mean of CS was 0.822 (SD+0.491) showing an increase in CS (p=0.012).
Further, after 90 days, the mean of CS was 0.822 (SD+0.49) showing
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an increase in CS (p=0.012). Above analysis showed that there is an
association between changes in CS within the case group (Table 1).

However, on comparing the mean of change in CS on 14 days (=0.79
[SD+0.519]) to the mean of change in CS on 30 days (=0.822 [SD+0.491])
p-value was found to be 0.258 which is non-significant, showing no
association with each other. Similarly, when the mean of change in CS
on 30 days (=0.822 [SD+0.491]) were compared with a mean of change
in CS on 90 days (=0.822 [SD+0.491]), no p-value was found as both the
data were same.

Another comparison was made in this study between case groups
receiving anti-VEGF versus control group not receiving anti-VEGE
When the case group was compared with the control group, the mean
of CS in the case group was 0.64 (SD+0.487), and the mean of CS in the
control group was 1.0075 (SD+0.599) and showed significantly higher
CS in the case group. Similarly, mean CS of the case group was 0.7925
(SD+0.519) as compared to the control group-mean 1.0225(SD+0.58)
on 14 days showed no statistical association. Similarly, in the case
group mean of 0.8225 (SD+0.49) and the control group mean of 1.0225
(SD+0.58) on day 30 and the study group mean of 0.822 (SD+0.491)
and the control group mean of 1.022 (SD+0.58) on day 90 reflected no
statistical association (Table 2).

Another comparison was made between mean VA in logMAR in DR
patients receiving anti-VEGF in the case group and not receiving in
the control group: Moreover, comparison was made before injection
and 14 days after injection, 30 days after injection and then 90 days
after injection. This showed that after giving intravitreal anti-VEGF in
DR patients there was a significant improvement in logMAR VA after
14 days of follow-up and thereafter, it remained stable or deteriorated
(Table 3).

Comparison of mean of logMAR VA within the case group before
injection and after injection is 0.66 (SD 0.25) and 0.64 (SD 0.25),
respectively, with p=0.329 which is insignificant. Moreover, again on
compare the mean of logMAR VA on day 14 to the mean of logMAR
VA on day 30 remain insignificant because there was no p-value and
again there was no p-value when compare 30 days mean logMAR VA to
60 days mean logMAR VA (Table 4).

Only a few patients benefited by low vision aid in the case group after
90 days of follow-up by handheld magnifier and telescope.

DISCUSSION

In this study, cases with or without DR having low vision and CS with
pre-defined inclusion and exclusion criteria were included in the case
group. Remaining cases who visited the outpatient department having
normal or altered CS were included in the study as a control group.
The discussion of analysis on observed data on various parameters is
presented here as under.

Comparison of CS
On comparison of CS in our study, first of all CS changes within the
case group were compared. Moreover, found that there is a constant

Table 1: Comparison of mean contrast sensitivity within case group before injection and after injection

Day Mean+SD p-value
Pre-injection Contrast Sensitivity 0.64+0.487 0 day versus 14 days 0 day versus 30 days 0 day versus 90 days
0.036 (Significant) 0.012 (Significant) 0.012 (Significant)
Post-injection Contrast Sensitivity at 14 days 0.79+0.519 14 days versus 30 days 14 days versus 90 days
0.258 0.258 (Non-significant)
(Non-significant)
Post-injection Contrast Sensitivity at 30 days 0.822+0.491 30 days versus 90 days
0 (Non-significant)
Post-injection Contrast Sensitivity at 90 days 0.822+0.491
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Table 2: Comparison of mean contrast sensitivity between study
group versus control group before injection and after injection

Day Case Group  Control Group p-value

Mean+SD Mean+SD
Pre-injection 0.64+0.487 1.0075£0.599  0.03  Significant
14 0.7925+0.519 1.0225+0.5813 0.195 Not Significant
30 0.8225+0.491 1.02281+0.581 0.247 Not Significant
90 0.822+0.491 1.0225+0.581 0.247 Not Significant

Table 3: Comparison of mean VA in logMAR between case group
versus control group before injection and after injection

Day Case Control p-value
Pre-injection Mean 0.6625 Mean 0.485 0.06

SD 0.251 SD 0.3248 Not significant
14 Mean 0.6425 Mean 0.42 0.02

SD 0.256 SD 0.3286 significant
30 Mean 0.6425 Mean 0.42 0

SD 0.256 SD 0.328
90 Mean 0.6425 Mean 0.42 0

SD 0.256 SD 0.328

Table 4: Comparison of mean visual acuity in logMAR within the
case group before injection and after injection

Day Mean+SD p-value
Pre-injection Mean 0.662  Pre-injection versus 14 days=0.32,
SD 0.251 pre-injection versus 30 days=0.32,
pre-injection versus 90 days=0.32
14 Mean 0.642 14 days versus 30 days=0, 14 days
SD 0.256 versus 90 days=0
30 Mean 0.642 30 days versus 90 days=0
SD 0.256
90 Mean 0.642 0
SD 0.256

association between changes in CS in the case group when CS was
compared with pre-injection versus days 14, pre-injection versus days
30, and pre-injection versus days 90.

However, on comparing the mean of change in CS on day 14 (= 0.79
[SD+0.519]) to the mean of change in CS on day 30 (=0.822 [SD+0.491]),
p-value was found to be 0.258 (non-significant). This means CS was not
improved. Similarly, when the mean of change in CS on day 30 (=0.822
[SD 0.491]) was compared with the mean of change in CS on day 90
(=0.822 [SD 0.491]), no p-value was found as both the data were same.
This means that there was no significant change in the case group. This
clearly shows that there is a significant improvement in the change in
CS in diabetic patients post-anti-VEGF up to day 14. However, it beyond
that no major improvements were noted.

Another comparison was made between the case group and the control
group and we find the mean of CS of the case group and the mean of CS
of the control group on day 14 are 0.79 (SD 0.519) and 1.02 (SD 0.581),
respectively, and did not show any improvement or significant change.
Similarly, it did not show any significant change on days 14, 30, and 60.

Comparison of VA

On comparing the mean of pre-injection logMAR VA between the
case group and control group are 0.66 (SD 0.25) and 0.48 (SD 0.32),
respectively, with the mean of post-injection logMAR VA between case
and control group are 0.64 (SD 0.25) and 0.42 (SD 0.32), respectively, on
day 14, there was statistical significance with p-value 0.02. This showed
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significant improvement in logMAR VA because the p-value (0.02) was
significant. Thisindicates there was a definitive improvementin VA post-
injection. Further, on comparing post-injection logMAR VA between the
case and control group on days 14 with either days 30 p-value (0.02) or
days 60 p-value (0.02) there was no significant difference this clearly
indicates that whatever improvement in VA was noted post-injection on
day 14 remains constant throughout follow-up.

Another comparison of the mean of logMAR VA within the case group
before injection and after injection is 0.66 (SD 0.25) and 0.64 (SD 0.25),
respectively, had a p-value of 0.329 which is insignificant and again on
comparing the mean of logMAR VA on day 14 to mean of logMAR VA
on day 30 remained insignificant because there was no p-value. There
was no p-value on comparing 30 days mean logMAR VA to 60 days
mean logMAR VA. This indicates that with passage of time, there was no
significant improvement of VA within the case group.

In 1982, Sharon et al in their study “CS in diabetic with retinopathy
and cataract” found a systematic decrease in CS with increase in
retinopathy grading with frequency attenuation almost parallel over all
frequencies [12,13]. In our study on the use of anti-VEGF in DR patients,
CS improved and became sustained.

On comparing our study with that of Preti et al study, the mean logMAR
VA in our study was 0.64 in the case group and 0.42 in the control group
whereas in preti et al study mean LogMAR VA 0.28 in the case group and
0.24 in the control group. This showed that clearly, our patients were
having slightly good vision as compared to their study.

Similar to Preti et al., the CS p-value of our study was not statistically
significant, just as the p-value of Preti et al. study which was also not
statistically significant. However, when results were compared within
the case group, our study showed a significant association whereas
Preti et al. showed that injection bevacizumab does not deteriorate the
CS rather maintains the CS in the study group.

Our study showed significant improvement in CS in the case group after
giving anti-VEGF on day 14 and then remaining constant till follow-up.
Similarly, Preti et al., study also showed significant improvement in CS
on day 30 at spatial frequency three cpd. As in our study, it was shown
on day 14.

In comparison with Preti et al. study, we can see that there is not
much difference in terms of improvement in VA and CS in patients of
DR receiving anti-VEGF treatment alone in our study, as compared to
patients receiving anti-VEGF with PRP in their study. Our study gives
the benefit to our understanding that whatever VA and CS are achieved
with anti-VEGF was completed at 14 days of injection. Both the studies
showed no significant difference between groups.

Limitations of the study

Main limitation of our study is the sample size, which is relatively small,
single-centered and most of the patients enrolled in our study are
illiterate.

CONCLUSION

Our study gives the benefit to our understanding that whatever VA and
CS are achieved with anti-VEGF was completed at 14 days of injection.
Moreover, the assessment of the status of low vision and the use of
various low vision aids elevates the low vision in these patients.

CONFLICTS OF INTEREST
There are no conflicts of interest.

REFERENCES

1. Wong TY, Cheung CM, Larsen M, Sharma S, Sim6 R. Diabetic
retinopathy. Nat Rev Dis Primers 2016;2:16012. doi: 10.1038/
nrdp.2016.12, PMID 27159554

225



Yadav et al.

Wild S, Roglic G, Green A, Sicree R, King H. Global prevalence of
diabetes: Estimates for the year 2000 and projections for 2030. Diabetes
Care 2004;27:1047-53. doi: 10.2337/diacare.27.5.1047, PMID
15111519

Prevention of blindness from diabetic retinopathy. Report of a WHO
consultation. Geneva: WHO; 2005.

Guidelines for the Comprehensive Management of Diabetic Retinopathy
in India. A Vision 2020 the Right to Sight India Publication; 2008.
Kempen JH, O’Colmain BJ, Leske MC, Haffner SM, Klein R,
MossSE, et al. The prevalence of diabetic retinopathy among adults
in the United States. Arch Ophthalmol 2004;122:552-63. doi: 10.1001/
archopht.122.4.552, PMID 15078674

Narayan KM, Boyle JP, Geiss LS, Saaddine JB, Thompson TJ. Impact
of recent increase in incidence on future diabetes burden: U.S., 2005-
2050. Diabetes Care 2006;29:2114-6.

King H, Aubert RE, Herman WH. Global burden of diabetes, 1995-
2025: Prevalence, numerical estimates, and projections. Diabetes Care
1998;21:1414-31.

Zhang X, Saaddine JB, Chou CF, Cotch MF, Cheng YJ, Geiss LS, ef al.

10.

11.

12.

13.

Asian ] Pharm Clin Res, Vol 16, Issue 12, 2023, 223-226

Prevalence of diabetic retinopathy in the United States, 2005-2008.
JAMA 2010;304:649-56. doi: 10.1001/jama.2010.1111, PMID 20699456
Marmor MF. Contrast sensitivity versus visual acuity in retinal disease.
Br J Ophthalmol 1986;70:553-9. doi: 10.1136/bjo.70.7.553, PMID
3487345

Arden GB. The importance of measuring contrast sensitivity in cases
of visual disturbance. Br J Ophthalmol 1978;62:198-209. doi: 10.1136/
bjo.62.4.198, PMID 348230

Sokol S, Moskowitz A, Skarf B, Evans R, Molitch M, Senior B.
Contrast sensitivity in diabetics with and without Background
retinopathy. Arch Ophthalmol 1985;103:51-4. doi: 10.1001/
archopht.1985.01050010055018, PMID 3977675

Howes SC, Caelli T, Mitchell P. Contrast sensitivity in diabetics with
retinopathy and cataract. Aust J Ophthalmol 1982;10;173-8.

Preti RC, Ramirez LMV, Monteiro MLR, Carra MK, Pelayes DE,
Takahashi WY. Contrast sensitivity evaluation in high risk proliferative
diabetic retinopathy treated with panretinal photocoagulation associated
or not with intravitreal bevacizumab injections: A randomised clinical
trial. Br J Ophthalmol 2013;97:885-9.

226



