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The risk of having microvascular complication is high among Type 2 Diabetes Mellitus (T2DM) patients.
However, factors associated with the glycemic control and progression of diabetic retinopathy (DR) in
T2DM patients is limited. This study aims to determine association between anti-diabetic agents, glycemic
control and progression of diabetic retinopathy in a Malaysian population. A retrospective study conducted
in a tertiary teaching hospital in Malaysia, from January 2009 until March 2014. This study enrolled 104
patients aged 40-84 years, with a mean age 63.12 + 9.18 years. patients had non-proliferative diabetic
retinopathy (NPDR, 77%) and 35% had proliferative diabetic retinopathy (PDR). Diabetic macula
edema (DME) was present in 20% of NPDR patients, compared with 7% in PDR. Alpha-glucosidase
inhibitor (p=0.012), age (p=0.014) and number of antidiabetic agents used (p=0.015) were significantly
associated with stages of diabetic retinopathy. Family history of T2DM (p=0.039) was associated with
DME. Identifying factors influencing the progression of diabetic retinopathy may aid in optimizing the
therapeutic effects of anti-diabetic agents in T2DM patients.
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INTRODUCTION

Diabetes mellitus is a chronic disorder that may
cause acute or chronic long-term complications if it is
not well controlled. One of the most common chronic
microvascular complications is diabetic retinopathy
(DR) (Priya, SrinivasaRao, Sharma, 2013). Diabetic
retinopathy is classified into four stages, which are mild
non-proliferative (NPDR), moderate NPDR, severe
NPDR, and proliferative diabetic retinopathy (PDR).
Most of Type 1 Diabetes Mellitus (T1DM) and Type 2
Diabetes Mellitus (T2DM) patients will develop DR after
20 years (Fong et al., 2004). The Malaysian Diabetes
Eye Registry in 2007 reported 37% prevalence of DR in
Malaysia (Goh, Ismail, Hussein, 2008; Ministry of Health
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Malaysia, 2008). Factors associated with the progression
of diabetic retinopathy in T2DM patients includes A1C
level, co-morbidities, duration of DM diagnosed, age and
gender (Chatziralli e al., 2010). In another study involving
Chinese patients with DR and T2DM, positive correlations
were found between DR and duration of diabetes, systolic
blood pressure (SBP), diastolic blood pressure, glycated
hemoglobin, glycated albumin, 24 hurinary albumin
excretion, peripheral atherosclerosis (PA), diabetes
nephropathy (DN), diabetic peripheral neuropathy and
anemia (Bin-Bin et a/, 2012).

Good glycemic control is associated in risk reduction
in the progression of diabetic retinopathy. A1C is a
useful monitoring tool to evaluate the effectiveness of
a therapeutic management plan for diabetes patients
(Kahlon, Pathak, 2011). Study showed intensive glycemic
control with A1C value <6.5% has significantly (p<0.003)
reduced the progression of retinopathy. In a meta-analysis
study, an intensive glycemic control reduced the risks of
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retinal photocoagulation or vitrectomy (OR 0.86; 95 % CI
0.75-0.98), macular edema (OR 0.65; 95 % CI1 0.43-0.99)
and progression of retinopathy (OR 0.69; 95 % CI 0.55-
0.87) (Zhang et al., 2015). Thus, good glycemic control
has proven to retard the progression of diabetic retinopathy
in T2DM patients.

Although numerous studies have been found to
assess the factors associated to DR in diabetes patients,
none have addressed the potential association of the use
of antidiabetics on DR progression in T2DM patients. In
short, studies on association between different antidiabetic
agents in T2DM patients with diabetic retinopathy and
glycemic control are sparse and limited. Nevertheless,
antidiabetic agents such as thiazolidinedione with good
glycemic control have been proven to reduce the onset
and risk of progression of retinopathy by 31% in a
study (Ministry of Health Malaysia, 2008; Tschope et
al., 2013). A study by Chung et al. (2016) reported that
treatment with DPP4 inhibitors was the independent
protective factor against the progression of DR, aside
from improving glycemic control. Besides,, the intensive
diabetes management of using three or more daily insulin
injections or a continuous subcutaneous insulin infusion
for minimal to moderate NPDR has shown to reduce
the risk of progression by 54% (95% CI 39-66) by three
years compare to conventional treatment with one or two
injections of insulin (Fong et al., 2004).

The association between glycemic control,
antidiabetic agents and severity of diabetic retinopathy
has not been well investigated (Stratton et al., 2000).
Therefore, the aims of this study are (i) to investigate the
association between glycemic control in T2DM patient
at different stages of DR, (ii) to investigate the factors
that may be associated with glycemic control and DR in
T2DM patients.

MATERIAL AND METHODS
Study population and sampling frame

The study population involved was Type 2 Diabetes
Mellitus (T2DM) patients with diabetic retinopathy at
University of Malaya Medical Center (UMMC). This
observational, retrospective study was conducted from 1st
January 2009 until 1 April 2014. Based on the calculation
of Epi Info Program Version 7.0 (CDC, Clifton Rd.
Atlanta, USA), the expected sample size for this study was
97 patients. If, the expected proportion of T2DM patients
with DR was 60% and the confidence limit was 5%. To
obtain this sample size, the significant, a, was set as 0.05
and the desired power of the study, 1-p3, was 80%.
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Study design and procedures

This study was conducted in University of Malaya
Medical Centre (UMMC), which is one of the largest
teaching hospitals in Malaysia with 1200 beds. This
study was conducted in accordance with the Declaration
of Helsinki and was approved by the UMMC Medical
Ethics Committee (reference number 1031.5). The sample
populations, which fulfilled the requirement of E11.0
until E11.8 in International Classification of Disease
Tenth Revision (ICD-10), were identified via Hospital
Information System (HIS). Subsequently, the medical
records of patients were retrieved from Medical Records
Office based on the inclusion and exclusion criteria.
Convenient sampling technique was carried out to select
the sample of population.

Inclusion criteria:

(1) Age 18 years and older.

(2) T2DM with DR.

(3) Patients that had A1C value.

Exclusion criteria:
(1) T2DM patients with diabetic retinopathy (DR) who
were not prescribed with any antidiabetic agents.

A data collection form was used to record patients’
information such as (1) demographics data i.e. age, gender,
family history, stages of diabetic retinopathy, (2) history on
the use of antidiabetic agents and concurrent medications
for chronic illnesses (medications that are being used
for more than 6 months) (3) co-morbidities (4) glycemic
control (A1C and fasting blood glucose) — taken at least 3
months from the commencement of antidiabetic agents (5)
laboratory results such as low density lipoprotein (LDL),
triglyceride (TG), total cholesterol (TC), high density
lipoprotein (HDL) and serum creatinine levels (Table I).
The flowchart of methodology is shown in Figure 1.

Statistical technique

All the data collected were pooled and analyzed using
IBM SPSS Statistics Version 22.0 (Armonk, New York,
USA). Continuous data were expressed as mean + standard
deviation while categorical data were expressed in term of
percentage. Associations between independent categorical
variables were examined using Pearson Chi-square test
with Continuity Correction or Fisher Exact’s test. The
independent t-test was used to evaluate the different in mean
between groups of continuous data. In this study, p-value
of less than 0.05 was indicated as statistical significant.
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(Reference Number: 1031.51)
¥

\ Identified the registration number of all Type 2 Diabetes Mellitus patient with DR that

[ Research Approved by Medical Ethics Committee of UMMC ]

fulfilled ICD-10 code (E11.0 — E11.8) from 1% January of 2009 to 1% March 2014 using
Hospital Information System (HIS).
(988 Patients)

¥

Patients’ medical records that was retrieved through convenient sampling
(585 patients)

[ Patients’ medical records that was successfully retrieved ]

—

2

Patients’ medical
records that could not
be retrieved
(90 patients)

(495 patients)

[ All patients were screened J

1

Patients that were fulfilled inclusion criteria
(104 patients)

Data collection

v

Data Analysis

FIGURE 1 - Overview of methodology.

Patients that were
fulfilled exclusion

criteria and were
excluded
(391 patients)

TABLE | - Definitions used in the study

Terms Definition
Patients with advanced micovascular
Targeted complications and extensive comorbid

Glycemic Control conditions who achieved targeted goal of

glycated haemoglobin, HbA1C < 8%.

Chronic co-existing medical conditions
as listed in (Chronic Disease List) and

Comorbidities common medical conditions that may
present along with the T2DM patients
with DR
Microvascular complication of diabetes

Diabetic melhtug, which is a progressive dlgease

retinopath that will cause blindness and visual

DR pathy, disability due to vessel damage at the

retina. In this study, the diagnosis of DR
was obtained from patient medical record.

A less severe stage in DR that shown in

Non-proliferative fundoscopy of the presence of micro-

diabetic aneurysms with or without intraretinal
retinopathy, haemorrhages or definite venous beading
NPDR or intraretinal microvascular abnormalities
(Australian Diabetes Society, 2008)
. . A severe stage in DR that shown in
Proliferative
. R fundoscopy the presence of neovascu-
diabetic . . . .

. larization with or without vitreous and/
retinopathy, . .
PDR or preretinal haemorrhage (Australian

Diabetes Society, 2008)

Presence of retinal thickening or hard
Diabetic Macula  exudates in posterior pole, near to center or
Edema, DME distant from macula (Australian Diabetes

Society, 2008)
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The normality of data was assessed using the Shapiro-Wilk
and Kolmogorov-Smirnov test. The data was normally
distributed if both tests was not significant, p>0.05.

RESULTS

104 T2DM patients with diabetic retinopathy were
included in this study (Table II). The mean age of the
patients was 63.12 = 9.18 years, ranging from 40 to 84 years.
The data on duration of T2DM was known in 96 patients
(92.3%), of which most were longer than 20 years. The
median duration of T2DM was in the range of 16-20 years.

TABLE Il - Demographic characteristics of patient (N=104)

Demographic Number of patient
Characteristics (Percentage %)
Gender
Male 52(50.0)
Age (years)
18-64 56(53.8)
>64 48(46.2)
Ethnicity
Malay 52(50.0)
Chinese 27(26.0)
Indian 24(23.1)
Others 1(1.0)
Duration of T2DM (years)
<1 0(0.0)
1-5 4(3.8)
6-10 12(11.5)
11-15 24(23.1)
16-20 23(22.1)
>20 33(31.7)
Unknown 8(7.7)
Family History of T2DM
Yes 21(20.2)
No 28(26.9)
Unknown 55(52.9)
BMI*
Underweight(<18.5) 1(1.0)
Normal (18.5-24.9) 8(7.7)
Overweight (25-29.9) 8(7.7)
Obese (>30) 2(1.9)
Unknown 85(81.7)

Notes: Body Mass Index=Weight(kg)+[Height x Height(m?)]
Clinical characteristics

Patients’ clinical characteristics are detailed in Table
II1. There were only four patients with DME alone while

most coexisted with other stages of diabetic retinopathy
(DR). The mean of A1C was 8.09 + 1.78% and Fasting
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Blood Glucose (FBG) was 7.52 £ 4.17 mmol/L. The range
of A1C value was 4.8% - 13.4%. Majority of the patients
achieved the targeted A1C below 8% (52.9%). Uncommon
comorbidities reported were hearing impairment, breast
cancer, bipolar disorder, major depressive disorder, erectile
dysfunction, and osteoporosis; whereas other concurrent
medications listed were ketosteril, alendronate, tacrolimus,
mycophenolate sodium, allopurinol and valproic acid.

Profile of antidiabetic agents used in T2DM
patients with DR

Class of antidiabetic agents

Figure 2 shows the combination of antidiabetic
agents and the common classes of antidiabetic used in
the patients.

TABLE Il - Clinical characteristic of patient (N=104)

H. Z. Huri, C. C. Huey, N. Mustafa, N. F. Mohamad, T. A. Kamalden

Insulin preparation and oral antidiabetic agents
Figure 3-6 illustrated the types of insulin agents used
and the dosing agents of antidiabetics.

Association of glycemic control with stages of DR
and DME in T2DM patients

The FBG mean was found to be statistically
significant lower in T2DM patients with PDR (t=2.017,
df=102, p=0.046). On the other hand, the other stages
of DR and DME did not show any significant different
in mean FBG levels (Table 1V). Table V showed no
statistically significant association between A1C and the
severity of DR as well as DME.

Clinical Characteristics N N(li’lg?ceel;l(t)iflng’;:;l t Clinical Characteristics N N&I:fcee:lgigp:;:;l t
Number of Antidiabetic PComorbidities 276

Agents used 104 Hypertension 100(96.2)
One 48(46.2) THD 24(23.1)
Two 39(37.5) Strolfe. . 19(18.3)
More than two 17(16.3) a}ésll;pldemla 6?)%25702)
AlC 104 Asthma 4(3.8)
Achieve targeted A1C 55(52.9) Gout 2(1.9)
(<8%) Thyrotoxicosis 2(1.9)
Not achieve target A1C 49 (47.1) BPH 2(1.9)
(>8%) Atrial F ibrillation 2(1.9)
“Stages of DR and DME 152 Sleep disorder 1(1.0)

. Obesity 1(1.0)
Mild NPDR 30(28.8) Others 7(6.7)
Moderate NPDR 30(28.8) Concurrent Medications
Severe NPDR 20(19.2) used 367
PDR 36(34.6) Antihypertensive 100(96.2)
DME 36(34.6) Antihyperlipidemia 92(88.5)
BClass of antidiabetic Antithrombolytic agent 60(57.7)
agents used 177 Diu'retic 43(41.3)
Biguanide 49(47.1) Q“Qdep,ressam 140(39'86)
Sulphonylurea 4139-4) Tl?}tllri:(gillr;?oduct 3((2.9))
DPP4 inhibitor 43.8) Proton pump inhibitor 2(1.9)
Alpha-glucosidase 11(10.6) Hematinic 14(13.5)
TZD 1(1.0) Supplement 26(25)
Insulin 71(68.3) Others 13(12.5)

Notes: *One patient may has more than one stage of diabetic retinopathy (DR) with or without diabetic macular edema (DME), or
may have DME alone; #One patient may has more than one comorbidities and antidiabetic agents.

Abbreviations: A1C, glycated haemoglobin concentration; CKD, Chronic Kidney Disease; DPP4 inhibitor, Dipeptidyl peptidase-4
enzyme inhibitors; IHD, Ischemic Heart Disease; NPDR, nonproliferative DR; PDR, proliferative DR; TZD, Thiazolidinediones;

DME, diabetic macular edema.
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Antidiabetic Regimen
Insulin 36.5
BG + Insulin 21.2
BG+SU s 11.5
SU meessss— 7.7
SU + Insulin s 3.8
BG +SU +Insulin s 3.8
BG+SU+Alpha+insulin s 3.8
BG +SU +alpha mmsm 29
BG +DPP4 +SU mmmm 2.9
BG mm 19
SU +alpha + Insulin ™ 1.0
SU +Alpha m 1.0
BG+SU+TZD m 1.0
SU+DPPS$+Alpha ™ 1.0

0.0 10.0 20.0 30.0 40.0
Percentage %

FIGURE 2 - Antidiabetic agents used in T2DM patient with DR
(N=104); Alpha, alpha glucosidase; BG — biguanide; DPP4,
Dipeptidyl peptidase-4 enzyme inhibitors; SU, sulphonylurea.
peptidase-4 enzyme inhibitors; TZD, Thiazolidinediones.

Insulin Preparation
actrapid + insulatard ;— 36.5
mixtard A— 10.6
insulatard — 9.6
novorapid + lantus _ 5.8
actrapid + lantus - 2.9
humalog + lantus I 1.0
actrapid AI 1.0
lantus AI 1.0
.0 10.0 20.0 30.0 40.0
Percentage %

FIGURE 3 - Insulin preparation used for T2DM patient with
DR (N=104).

Percentage %

30.0 26.0
25.0 -
20.0 -
15.0 -

10.0

6.7 77
J 2.9 29
0.0 — , . —

1700/850mg 850mg TDS 1000mg BD 850mgBD 500mgBD 850mgOD  250mg BD

Dosing regimen of Biguanide

FIGURE 4 - Biguanide dosing agents for T2DM patient with
DR (N=104); BD, twice daily; OD, once daily; TDS, three
times daily.

Antidiabetic agents

Association of stages of DR and class of antidiabetic
agents

Table VI showed association of class of antidiabetics
with the stages of DR and DME. The result showed
that alpha-glucosidase inhibitor was the only class of
antidiabetic agents that was statistically significant
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Dosing Regimen of Sulphonylurea

gliclazide 60mg OD »— 135
gliclazide 120mg OD I 8.7

gliclazide 60mg BD __ 3.8

gliclazide 90mg OD NN 3.3

gliclazide 30mg OD _— 29

glipizide 5Smg BD [ 2.9

gliclazide 40mg BD 7- 1.0

glipizide 2.5mg OD 1.0

glimepiride 2mg OD 7- 1.0

.0 510 10.0 1_‘;.0
Percentage %

FIGURE 5 - Sulphonylurea dosing agents for T2DM patient with
DR; BD, twice daily; OD, once daily; TDS, three times daily.

1

acarbose 100mg TDS 4.8
acarbose 100mg OD 1.9
acarbose 100mg BD 1.9
acarbose 50mg BD 1
acarbose 50mg TDS 1
rosiglitazone 4mg OD 1
sitagliptin 50mg OD E 1
saxagliptin 100mg OD 1
sitagliptin 50mg BD +— 1
sitagliptin 25mg OD +‘— 1
0 1 2 3 4 5 6

Percentage %

FIGURE 6 - Dosing agents for alpha-glucosidase, DPP4 and
Thiazolidinediones; BD, twice daily; OD, once daily; TDS,
three times daily.

associated with moderate NPDR, p=0.012.

Association of patients’ demographic and clinical
characteristics with glycemic control, stages of
DR and DME

Factors Associated with Glycemic Control

Referring to Table VII, ethnicity was statistically
significant associated with glycemic control (}*=14.419,
df=3, p=0.002).

Factors associated with stages of DR and DME

Table VIII showed all the demographic and clinical
characteristic factors that had statistically significant
association with severity of DR and diabetic macular
edema. As shown in table 8, there was only one factor
associated with each stage of DR and DME. Test
revealed that, age was statistically significant associated
with mild NPDR, (y*=6.026, df=1, p=0.014), number
of antidiabetic agents used by patient was statistically
significant associated with moderate NPDR, (x> =7.572,
df=2, p=0.023) and lastly family history of T2DM was
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TABLE IV - Association of FBG with severity of diabetic retinopathy (DR) and diabetic macular edema (DME) (N=104)

“Stages of DR Mean of FBG Standard deviation p-value
Mild NPDR

yes 7.333 3.7211 0.776
no 7.592 4.3625

Moderate NPDR

yes 8.553 4.5521 0.107
no 7.097 3.9623

Severe NPDR

yes 8.700 4.1294 0.159
no 7.236 4.1561

PDR

yes 6.400 3.7535 *0.046
no 8.109 4.2937

DME

yes 7.778 4.1978

no 7.379 4.1820 0.645

Notes: *One patient may has more than one stage of DR with or without DME, or may have DME alone. Mild NPDR (n=30),
moderate NPDR (n=30), severe NPDR (n=20), PDR (n=36), DME (n=36), *Statistically significant level set at p<0.05.

TABLE V - Association of A1C with severity of diabetic retinopathy (DR) and diabetic macular edema (DME)

L)

PStages of DR Py AIC % >3 p=value
Mild NPDR

yes 18 (17.3%) 12(11.5%)

no 37(53.6%) 37(35.6%) 0.478
Moderate NPDR

yes 13(12.5%) 17(16.3%)

no 42(40.4%) 32(30.8%) 0.305¢
Severe NPDR

yes 7(6.7%) 13(12.5%)

no 48(46.2%) 36(34.6%) 0.125%
PDR

yes 22(21.2%) 36(34.6%)

no 33(31.7%) 68(65.4%) 0.309:
DME

yes 19(18.3%) 17(16.3%)

no 36(34.6%) 32(30.8%) 1.000?

Notes: * Computed using Continuity Correction; POne patient may has more than one stage of DR with or without DME, or may
have DME alone. Mild NPDR (n=30), moderate NPDR (n=30), severe NPDR (n=20), PDR (n=36), DME (n=36)

significantly associated with diabetic macular edema, (>

=6.477, df=2, p=0.039).

DISCUSSION

Association of glycemic control with stages of DR

and DME

Poor glycemic control is one of the important risk
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factors causing the onset and progression of diabetic
retinopathy (DR). Severity of diabetic retinopathy was
found to be significantly associated with A1C levels with
p=0.001 (Chatziralli ef al., 2010). A decrease in A1C is
associated with a 25% lower risk of DR progression of DR
in Type 2 Diabetic Mellitus (T2DM) patient (Mohamed,
Gillies, Wong, 2007). A landmark study looking at
complications of T2DM (UKPDS) showed that the risk of
onset and progression of any stages of diabetic retinopathy
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TABLE VI - Association of stages of diabetic retinopathy (DR) with class of antidiabetic agents

Class of antidiabetic agents Moderate NPDR p-value
yes no

Insulin

yes 22(21.2%) 8(7.7%)

no 49(47.1%) 25(24.0%) 0.636*
Biguanide

yes 16(15.4%) 33(31.7%)

no 14(13.5%) 41(39.4%) 0.554*
Sulphonylurea

yes 14(13.5%) 27(26.0%)

no 16(15.4%) 47(45.2%) 0.4592
Alpha-glucosidase inhibitor

yes 7(6.7%) 4(3.8%)

no 23(22.1%) 70(67.3%) *0.012°
DPP4 inhibitor

yes 1(1.0%) 3(2.9%)

no 29(27.9%) 71(68.3%) 0.636*

Notes: * Computed using Continuity Correction; ® Computed using Fisher’s Exact Test.
Abbreviations: DPP4 inhibitor, Dipeptidyl peptidase-4 enzyme inhibitors; NPDR, non-proliferative DR

was strongly and significantly associated with glycemic
control of A1C more than 7.5% (Stratton ez al., 2001). There
is a study which showed that a mean of targeted glycemic
control <8.5% was significantly associated with reduction
of risk of progression in DR (Brinchmann-Hansen et al.,
1992), although there was no significantly association
between glycemic control, A1C with the severity of DR and
DME shown in this study. However, the result of this study
shows that, majority of T2DM patients with DR did not
achieved targeted glycemic control except for mild NPDR.
Thus, there might be some benefits of good glycemic control
in reducing the risk of onset and progression of DR.

The mean fasting blood glucose was lower in the
PDR compared to others stages of diabetic retinopathy and
DME. This result contradicts a previous study by Teuscher
et al which showed that the incidence of PDR was higher
in patients with FBG of more than 14.5mmol/L, as well as
NPDR (Teuscher, Schnell, Wilson, 1988). Besides that, a
study conducted in United Kingdom reported that, mean
fasting blood glucose, 8.5 lmmol/L with intensive therapy
that decreased the mean of FBG around 1.2mmol/L was
associated with reduction in the progression of DR (Patel
et al., 2008). Fasting blood glucose is different from
glycated haemoglobin concentration as it can be varied,
affected by diet taken and fasting state before the test
done. Therefore, the discrepancy might be because there
was variation in the way of data collection. Moreover, the
data for study conducted by Teuscher, Schnell and Wilson
(1998) and Patel ef al. (2008) was based on the baseline

Braz. J. Pharm. Sci. 2018;54(2):e17484

FBG before and after the onset or progression of diabetic
retinopathy.

Antidiabetic agents

Association of stages of DR and class of antidiabetic
agents

Class of antidiabetic agents alpha-glucosidase
inhibitor, acarbose was significantly associated with the
moderate non-proliferative diabetic retinopathy (NPDR).
Acarbose used was strongly and significantly associated
with presence of moderate NPDR as shown in study.
Animal study showed that, acarbose use might lessen
the effect on the development of retinopathy in Zucker
Diabetic Fatty rats (Yang et al., 2000). On the other hand,
a study showed, acarbose was associated with positive
effect of postprandial hyperglycemia (Derosa, Maffioli,
2012). Moreover, two cohort studies agreed that, increase
in postprandial plasma glucose was associated with
increasing risk of progression of diabetic retinopathy
(DR) (Mannucci et al., 2012). Therefore, acarbose
might possibly indirectly cause reduction in the risk of
progression of DR due to its efficacy proven in reduction
of postprandial plasma glucose. However, the result of
this study was varied from the finding in those studies.
This was probably due to small sample size and the results
cannot be generalized as there was only 10.6% of patients
took alpha-glucosidase inhibitor antidiabetic agents as
combination therapy.
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TABLE VII - Association between A1C with demographic and clinical characteristics

Demographic and Clinical

A1C %

Characteristic <8 >8 p-value
Age

elderly (>64) 28(26.9%) 20(19.2%)

non-elderly (18-64) 27(26%) 29(27.9%) 0.405*
Gender

Male 31(29.8%) 21(20.2%)

Female 24(23.1%) 28(26.9%) 0.239°
Ethnicity

Malay 24(23.1%) 28(26.9%)

Chinese 22(21.2%) 5(4.8%)

Indian 9(8.7%) 15(14.4%)

Others 0(0.0%) 1(1.0%) *0.002°
BMI

underweight 1(1.0%) 0(0.0%0

normal 3(2.9%) 5(4.8%)

overweight 6(5.8%) 2(1.9%)

obese 2(1.9%) 0(0.0%)

unknown 43(41.3%) 42(40.4%) 0.170°
Duration of T2DM

1-5 1(1.0%) 3(3.1%)

6-10 5(5.2%) 7(7.3%)

11-15 10(10.4%) 14(14.6%)

16-20 12(12.5%) 11(11.5%)

>20 23(24.0%) 10(10.4%) 0.137°
Family History of T2DM

yes 10(9.6%) 11(10.6%)

no 12(11.5%) 16(15.4%)

unknown 33(31.7%) 22(21.2%) 0.289¢
Number of antidiabetic
agents 31(29.8%) 17(16.3%)

1 17(16.3%) 22(21.2%)

2 7(6.7%) 10(9.6%) 0.085¢

>2

Notes: * Computed by using Continuity Correction; ® Likelihood Ratio; ¢ Pearson Chi-square; *Statistically significant (p<0.05)
Abbreviations: BMI, Body Mass Index; T2DM, type 2 diabetes mellitus

Association of demographic and clinical
characteristics factors with glycemic control,
stages of DR and DME

Factors associated with glycemic control

Ethnicity was the only demographic characteristics
that resulted in significantly associated with the glycemic
control. Moreover, it was found that the Indian ethnic
group was strongly and significantly associated with not
achieved the targeted glycemic control compared with
other ethnic groups. This concurs with a study done by
Sazlina et al. (2015) that found Malay (OR 1.53, 95%
CI 1.41-1.66) and Indian (OR 1.32, 95% CI 1.19-1.46)
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ethnicities were predictors of poor glycemic control
owing to their greater insulin resistance state (Khoo et
al., 2011). Higher state of insulin resistance poses the
risk of patients getting chronic complications of T2DM
as shown in this study in which all patients had DR. Thus,
a more comprehensive approach targeting the lifestyle
intervention such as diet and exercise should be focused
to achieve a better glycemic control.

Factors associated with stages of diabetic retinopathy
and diabetic macular edema

This study found out that, age was the factors
that significantly associated with mild non-proliferative
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TABLE VIII - Factors of demographic and clinical characteristic that significantly associated with stages of diabetic retinopathy

(DR) and diabetic macular edema (DME)

b hic and Clinical PStages of DR and DME
emographic and Clinica . :
Characteristic Mild NPDR p-value
yes no
Age
Elderly 20(19.2%) 28(26.9%)
Non-elderly 10(9.6%) 46(44.2%) *0.014°
Moderate NPDR
yes no
Number of antidiabetic agents
1 12(11.5%) 36(34.6%)
2 8(7.7%) 31(29.8%)
>2 10(9.6%) 7(6.7%) *0.015¢
DME
yes no
Family History of T2DM
yes 11(10.6%) 10(9.6%)
no 5(4.8%) 23(22.1%)
unknown 20(19.2%) 35(33.7%) *0.039°

Notes: * Computed by using Continuity Correction; ® Pearson Chi Square; © Likelihood Ratio; *Statistically significant (p<0.05);

POne patients may have more than one stages of DR and DME.

Abbreviations: antiD, antidiabetic agents; DME, diabetic macular edema, NPDR, non-proliferative DR; T2DM, type 2 diabetes

mellitus.

DR (NPDR). More specifically, elderly was found to
be strongly significant associated with the presence of
mild NPDR. This finding was agreed by an India study
conducted at urban which showed that, the risk of having
diabetic retinopathy was significantly associated with
group of patients aged more than 50 years compared with
aged 30-49, with odd ratio of 7.78, (95% Cl 2.92-20.73)
(Dandona et al., 1999). A large study from UKPDS 50 also
suggested that older age was significantly associated with
progression of DR (Stratton ef al., 2001). Therefore, the
risk of onset of DR in elderly would be high might also
due to the long duration since diagnosed Diabetes Mellitus
(DM) compared with those with shorter duration of DM
(Leske et al., 2005).

The number of antidiabetic agents taken appeared
to be another factor that was significantly associated with
stages of DR, which was moderate non-proliferative
Diabetic Retinopathy (NPDR). The finding showed that,
more than two antidiabetic agents taken was strongly and
significantly associated with the presence of moderate
NPDR. To date, medication adherence is always the
concern for diabetes mellitus patients (Hutchins ez al.,
2011). Thus, studies reported that, fixed dose combinations
antidiabetic agents had better medication adherence

Braz. J. Pharm. Sci. 2018;54(2):e17484

and glycemic control compared with co-administered
dual therapy of antidiabetic agents (Han et al., 2012).
Furthermore, there were no studies that specifically
discuss about the number of antidiabetic agents with
onset and progression of NPDR. But, the explanation for
the finding in this study might be due to the uncontrolled
glycemic control caused by medication non-compliance.
A study showed that, number of antidiabetic agents
was significantly associated with glycemic control
(Guillausseau, 2005). Then, it might indirectly cause the
deterioration of DR. Moreover, there was no data recorded
regarding the medication compliance condition for the
patients.

Apart from that, family history of T2DM was found
to be significantly associated with diabetic macular edema
(DME). In addition, the presence of family history of
T2DM was strongly and significantly associated with
the presence of DME. This finding was aligned with a
multicenter prospective descriptive study which reported
that, there was as high as 86% of study subjects with
family history of diabetes mellitus diagnosed with macular
pattern dystrophy while only 8% of the patients being
diagnosed with diabetic retinopathy (Guillausseau et al.,
2001). Therefore, genetic disposition might cause the
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development of macular dystrophy. However, the results
could not be generalized as there were more than half of
the patients who did not have their family history illness
recorded.

CONCLUSION

Most of the patients with diabetic retinopathy did
not achieved targeted glycemic control, A1C <8% except
for mild non-proliferative Diabetic Retinopathy (NPDR).
No significant association was found between glycemic
control and stages of Diabetic retinopathy. Acarbose was
found to be associated with moderate NPDR.

Elderly and number of antidiabetic agents taken
were being identified as factors associated with the stages
of DR. Identifying factors influencing the progression of
diabetic retinopathy may aid in optimizing the therapeutic
effects of anti-diabetic agents in T2DM patients.
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