www.jmscr.igmpublication.org

Index Copernicus Value: 79.54

ISSN (e)-2347-176x ISSN (p) 2455-0450

crossref DOI: https://dx.doi.org/10.18535/jmscr/v7i5.151

@ Journal Of Medical Science And Clinical Research

1G M Publication An Official Publication OF 1GM Publication

Effect of Pioglitazone therapy on Early Non Proliferative Diabetic
Retinopathy

Authors

Swati Agarwall, Shikha Agarwal®’, Sanjiv Gupta®, Navendu Rai*
Consultant Eye Surgeon, Lucknow Eye Hospital, Lucknow
?Assistant Professor, Ophthalmology, Mayo Institute Of Medical Sciences, Barabanki,
$professor, Department of Ophthalmology, king George Medical University, Lucknow
*Consultant Eye Surgeon, Dr. navendu eye care centre. Deoria, India
Name and address of Institute where study had been done: Lucknow Eye Hospital, Lucknow, India
*Corresponding Author
Dr Shikha Agarwal
10/403, Malhar Deluxe, Sahara Grace Apartment, Jankipuram, Lucknow, Uttar Pradesh, India, 226021

Abstract

Background: Thiazolidinediones are oral hypoglycemic drugs that have been recently used for patients
of Type 2 diabetes. Their side effect of systemic fluid retention aggravates diabetic macular edema. This
research work was designed to study the change in macular thickness in diabetic patients are
Pioglitazone.

Method: A prospective study was undertaken. Metabolically stable Type 2 diabetes were taken up for
study and followed for three months who fulfilled the inclusion criteria. Group | included patients with no
diabetic retinopathy. Group Il included patient with mild / moderate retinopathy without macular edema.
Two groups were further randomized into subgroups ‘A’ & ‘B’. ‘A’ received standard systemic medical
therapy for diabetes and second subgroup received 30mg pioglitazone in addition to standard treatment.
Spectral domain Optical Coherence Tomography was used to measure central foveal thickness at
baseline, 6 weeks and 12 weeks.

Result: 66 cases were included. The increase in central foveal thickness (baseline-1200) in groups on
pioglitazone (18-9.00£5.41u, 2B-9.29+3.18u) was statistically higher than without pioglitazone (1A-
0.39+2.861,2A-1.56+4.2711) (P<0.001).

Conclusion: Pioglitazone therapy is related to statistically significant increase in macular thickness at
three month follow up. Optical Coherence Tomography (OCT) is an important tool for picking up
subclinical changes in macular thickness that do not reflect in visual acuity.

Keywords: Non proliferative diabetic retinopathy, Diabetic retinopathy, Piogliazone, Macular thickness.

Background impairment in diabetic retinopathy (DR) is
At least 171 million people worldwide suffer from because of macular edema.

diabetes and this is estimated to be doubled by Optical Coherence Tomography (OCT) is a new
2030 (WHO?%! Most common cause visual investigative  tool  for  quantification and
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classifying macular edema.”® By measuring
thickness it aids in early detection of macular
edema and also in serial follow ups of patients on
treatment. The mean macular thickness is large in
all regions for eyes with Non proliferative diabetic
retinopathy (NPDR) or proliferative Diabetic
Retinopathy (PDR) compared with the normal
eyes. This difference is most significant in
average and central foveal thickness.’

The therapy for diabetes mellitus (DM) mainly
includes Diet, exercise, life style and
pharmacological management.

Rosiglitazone and Piogliazone have been
evaluated in clinical trial in patients of type -2
(DM). Both these drugs have a beneficiary role in
diabetic  retinopathy (DR) (by reducing
hyperglycemia it tends to lower the progression of
DR) is in contradiction to what its side effect of
systemic fluid retention may have [systemic fluid
retention can aggravate diabetic macular edema
(DME)]. Review of literature provided instances
of aggravation of DME attributed to use of this
class of medicine.>®"#910,

Method

A prospective study was conducted between
November 2017 to march 19 on 122 consecutive
eyes of 66 patients to access the effect of
pioglitazone therapy on early NPDR. Aim of
study was to look for change in macular thickness
in diabetic patients on Pioglitazone. Diabetic
patients who fulfilled the inclusion & exclusion
criteria were enrolled. Exclusion criteria was
patients with Type 2 DM without DR or with mild
/ moderate NPDR without DME and those who
completed their 3 months follow up. Exclusion
Criteria were:- (1) Patients receiving glitazones
before enrolment into the study. (2) Any
Intraocular surgery or recent pseudophakia (<3
months). (3) Any ocular disease (except early
cataract). (4) Hazy ocular media that occluded
Fundus imaging. (5) Hypertension with poor
control,(6) Hypoproteinemia. (7) Patient on any
drugs known to cause macular edema -
Meglitinides, Niacin, Echothiophate iodide,

Zidavodine, Leflunomide, Tamoxifin and diuretic
drugs Pedal edema at the time of presentation. (8)
Any debilitating systemic illness. (9) Any history
of coronary artery disease, Renal disease (Serum
Creatinine > 1.6mg/dl 24 hours urinary protein >
500 mg) and congestive heart failure. Patients
were enrolled after giving a written consent and
divided into two groups based on Early Treatment
Diabetic  Retinopathy ~ Study  (EDTRS)™
classification. Group one included patients of type
2 DM with no DR, Group two included patients of
Type 2 DM with mild/ moderate NPDR without
macular edema. The two groups were further
randomized into two subgroups. First subgroup
(Subgroup A) received the standard systemic
medical therapy for diabetes. The second
subgroup (Subgroup B) received 30mg of
pioglitazone in addition to standard treatment. A
detailed history of all patients was taken. Ocular
examination included Best Corrected Visual
Activity (BCVA) on ETDRS Chart. Anterior
segment examination by Slit lamp biomicroscope
and applanation tonometry was done. Fundus
examination by 90 D lens and central 50° fundus
photograph were taken. Fundus Fluorescein
Angiography (FFA) was done if required. Macular
thickness was studied by OCT using Cirrus HD —
OCT (Carl Zeiss Meditee, Dubling CA) scanning
protocol was 512 x 128 combo, and the retinal
thickness was measured in microns (p). Retinal
maps were analysed for all patients and average
cube thickness and central foveal retinal thickness
was measured. Weight was measured. Patients
were examined for pedal edema, facial puffiness
and chest crepitation. All patients were subjected
to following baseline investigations:- Blood
Pressure recording, Blood glycosylated
Haemoglobin, Blood Haemoglobin level, Blood
Urea, Serum Creatinine and Protein level. Fasting
Lipid Profile, 24 hours urinary protein and ECG.
All subjects were followed up at 6 and 12 weeks
of therapy. All subjects underwent complete
ocular & systemic examination including OCT on
both visits.
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The statistical analysis was done using Statistical
Package for Social Sciences (SPSS) version 150
statistical Analysis Software.

Result

There were total of 66 patients (29 females and 37
males) with a mean age of 55.98+ 7.88 years.
Group wise distribution of all patients is given in
Table 1.

The four groups did not differ significantly in all
of the biochemical parameters, weight and both
systolic and diastolic blood pressure at base line.
In measuring retinal thickness of macula, at
baseline average cube thickness ranged from
260.78+15.29 to 2667.39+£8.30um. At 6 week
interval the average cube thickness in different
groups ranged from 260.70£15.70 to 267.55+8.74.
At 3 months the average cube thickness ranged
from 261.33+14.94 to 269.96+10.47. At 3 months
there was a statistical significant difference among

Table 1: Group wise distribution of all patients

the groups. At 6 weeks, maximum change in
foveal thickness was seen in group 1B (Table 2).
At Dbaseline mean central foveal thickness of
macula was found to be maximum in Group 1B
(254.83+22.57) while the minimum was observed
in Group 1A (235.92+18.22) showing a
statistically ~ difference among the groups
(P=0.0008) at 6 weeks and 3 months too, the trend
did not change.(Table -3)

At baseline the central foveal thickness in NPDR
group was significantly higher as compared to No
DR group (p=0.001), however, there was no
significant difference in change in central
thickness in two groups at the end of 3 months
(p=0.430) (Table-4).

Mean change in visual activity were not found to
be significant statistically in different groups
between baseline to 6 weeks and baseline to 3
months. (as shown in Table-5).

Group Group IA Group IB Group IIA Group 1B
No. of Subjects 19 18 15 14
No. of Eyes 38 33 27 24

Table 2: Change in average cube thickness in different groups at different time intervals

SN | Group Baseline vs 6 weeks Baseline Vs 3 months 6 weeks vs 3 months
Mean | SD “t “p” |Mean | SD “t” “p” Mean | SD “t “p”
- (nI:38) 0.18 |1.23 |0.925 |0.361 |0.68 | 2.16 | 1.955 | 0.058 | 0.50 [1.67 |1.843 0.073
> (nI:?BB) 170 [3.10 |3.147 |0.004 |4.39 3.18 | 7934 |<0.001 | 270 |[2.20 |7.040 <0.001
> (nll§7) 0.07 |1.33 [0.290 |0.774 |0.56 241 | 1199 0.241 0.63 |3.07 |1.067 0.296
* (nI:IZB4) 0.92 |2.36 |[1.905 |0.069 |4.33 158 |13.446 |<0.001 | 3.42 |1.98 |8.469 <0.001
Table 3: Mean Change in Central Foveal Thickness in different groups at different time intervals
SN | Group Baseline vs 6 weeks Baseline Vs 3 months 6 weeks vs 3 months
Mean | SD “t “p” |Mean | SD “” “p” Mean | SD “t “p”
. (nl=§8) 047 |181 [1.612 |0.116 |0.32 2.86 | 0.681 0.500 -0.16 [2.21 |0.440 0.662
i (nI=23) 3.06 |4.96 |3.548 |0.001 |9.00 | 541 | 9549 |[<0.001 | 594 [4.38 |7.790 | <0.001
> (nlzlg) 0.41 |3.57 [0.594 |0.558 |1.56 427 | 1.892 0.070 1.15 |3.19 |1.867 0.073
* (nI:IZB4) 3.00 |4.35 [3.376 |0.003 |9.29 3.18 |14.303 |<0.001 | 6.29 |[3.71 |8.303 <0.001
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Table 4: Comparison of Central Thickness in NPDR and No DR Groups

S.No. Variable No DR (n=71) NPDR (n=51) “t” “p’
Mean SD Mean SD

1 Central thickness at baseline 237.35 18.50 | 250.98 27.41 3.279 0.001

2 Changes in central thickness 4.35 6.06 4.35 6.06 0.792 0.430

Table 5: Mean Visual Acuity in different groups at different time intervals

SN | Group At Baseline

At 6 wks At 3 months

Mean SD Min | Max | Mean

SD Min | Max Mean SD | Min |Max

1. 1A
(n=38) | 0.15 0.13 0 0.4 0.15

0.13 0 0.4 0.17 0.12 0 0.4

2. 1B
(n=33) | 0.13 0.13 0 0.4 0.13

0.13 0 0.4 0.13 0.13 0 0.4

3. A
(=27) | 019 | 018 | 0 | 06 | 0.19

0.17 0 0.6 0.18 0.17 0 0.6

4, 1B
(n=24) | 013 | 013 | 0 | 06 | 013

0.13 0 0.6 0.13 0.13 0 0.6

ANOVA 1.233 1.112 1.343
“F” 0.301 0.347 0.264
Conclusion the visual acuity, fovea having the most densely

This study was aimed at evaluating pioglitazone
as a risk factor for increase in macular thickness
on OCT. It comprised of four groups (two
experimental and two central groups) which were
matched for age and sex. They were also
comparable for biochemical parameters and
duration of diabetes. All the four groups were
matched for most of the confounding factors that
could independently affect macular edema.

OCT is a new investigative tool for in vivo
imaging of the human retina which gives cross
sectional  information  concerning  retinal
topography and tissue structure with a
longitudinal resolution of less than 10 microns and
is used clinically for quantification and
classification of macular edema.'* None of the
previous studies (except few case reports) used
OCT for measuring macular thickness. In this
study Spectral domain OCT was used to record
baseline average cube thickness and central retinal
thickness. Similar measurements were repeated at
six weeks follow up and three months follow up
for all subjects.

In the macular thickness assessment, central
foveal thickness is found to be the most important
parameter'* because of its higher reproducibility
and correlation with other measurements of the
central macula. Also it is more directly related to

clustered cones. Next in line is the average
macular thickness.

In this study there was a statistically significant
increase in central foveal thickness and average
cube thickness in both the groups on Pioglitazone
30mg (Groups IB and 1IB). Group IB showed
statistically significant difference even at 6 weeks
of starting Pioglitazone. The increase in macular
thickness detected in our study by OCT was
subclinical which could be observed only on very
sensitive tool like OCT.

Some of the previous studies have also
glitazone®®"® induced fluid retention with
worsening of Diabetic Macular edema and its
spontaneous improvement on withdrawal of this
group of drugs. There was some contradiction in
the scientific literature®. In a large multicentre
study (ACCORD)* no association was observed
between use of pioglitazone & DME in type - 2
DM in this study.

Our study also had its limitations. Most important
being small number of patient short follow up
period of three months to study the full effect of
the drug. Secondly we did not take subjects with
advanced DR or those with macula edema who
may have different response as compared to the
selected population.
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On the basis of our observation and analysis, we
came to following conclusions: Pioglitazone
therapy is related to a statistically significant
increase in macular thickness at three months of
follow up, although this increase is subclinical in
terms of visual acuity. The average cube thickness
& central foveal thickness was found to be
significantly higher in the early non proliferative
diabetic retinopathy group at baseline, implying
that the ongoing diabetic retinopathy has an effect
on retinal thickness. OCT is an important tool in
direct visualization of retina and picking up
subclinical changes in macular thickness that do
not reflect in visual acuity. Although the number
of patients and length of follow-up in this
preliminary study were limited, it has
demonstrated a significantly greater risk of
developing increased macular thickness in patients
of type 2 diabetes mellitus on Pioglitazone
therapy, with and without early diabetic
retinopathy. So, patients on Pioglitazone therapy
must be wunder regular supervision of an
ophthalmologist to observe changes in macular
thickness (macular edema).
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