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ABSTRACT

Defects in insulin secretion or its metabolic functionality results in increased levels of glucose causing metabolic disorders.
Aims: To check the Co- relation of HbA1c level with diabetic retinopathy on fundoscopy in patients suffering from Type II DM for

more than 10 years duration.
Study Design: Cross sectional study.

Methodology: Patients (n=61) who were diagnosed cases of diabetes mellitus type Il according to American diabetes
association guidelines for the past 10 years were included into the study. HbAlc was assessed on autoanalyzer from Roche
and NGSP certified using turbidimetric inhibition immunoassay (TINIA) method of hemolyzed blood samples. Eye examination
of patients were carried out by expert ophthalmologist after proper pupillary dialatation was carried out. After proper fundoscopy
patients were classified into four stages of diabetic retinopathy based on ETDRS levels.

Statistical analysis: Data was analyzed using SPSS version 26. Results were presented as frequency and percentage. Age
was presented as meant SD.

Results: Out of 61 patients 38 (62.3%) were male and 23 (37.7%) were female. HbAlc levels and diabetic retinopathy showed
a statistically significant association when assessed using chi square test (p=0.001). Comparison of HbAlc levels among
various groups based on diabetic retinopathy grading revealed a statistically significant difference (p=0.001).

Conclusion: It was concluded that HbAlc levels and diabetic retinopathy were significantly associated. Higher levels of HbAlc

which reflected the poor glycemic control that can be used as a predictor for the severity of developing retinopathy.
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INTRODUCTION

Defects in insulin secretion or its metabolic functionality results in
increased levels of glucose causing a group of metabolic disorders
termed as diabetes mellitus. It is one of the wide spread chronic
problem affecting all age groups, all areas whether urban or rural.
The prevalence of type Il diabetes is as high as 11.7% in
Pakistan®. It is more prevalent in males as compared to females.
Area wise distribution suggests a common occurance in urban
areas as compared to rural areas. Many health care programs
have been developed to decrease the global burden of this
disease?.

Type |l diabetes mellitus is usually diagnosed with HbAlc
levels which is basically the levels of glycated haemoglobin®. It
reveals the average blood sugar levels for past two to three
months. Diabetes mellitus constitutes a myriad of complications
which occur solely or in combination with other systemic disorders.
These complications include cardiovascular problems neuropathy,
hearing impairment and many microvascular complications such
as retinopathy and nephropathy®. The most commonly occurring
microvascular complication among all these is the diabetic
retinopathy.

Diabetic retinopathy is caused by an underlying increased
levels of blood glucose for prolonged duration causing a damage
to the retina. If left untreated it may lead to blindness®. Retinal
images obtained on fundoscopy mainly aid in diagnosing this
condition. For disease staging and categorization colour fundus
photography is used. For treatment planning and to visualize the
extent of disease fluorescein angiography is utilized®. As the
burden of diabetes is increasing with time so are the complications
associated with it as many of them remain undiagnosed and
present later with greater severity’. Due to its increasing
prevalence and debilitating effect on the quality of life of the
patients, we designed this study. Thus it will help the clinicians to
categorize the patients who are more prone to developing this
complication based on the levels of HbAlc and it can also be used
as a tool for risk assessment.

Objectives: To check the Co- relation of HbAlc level with diabetic
retinopathy on fundoscopy in patients suffering from Type 1l DM for
more than 10 years duration.

METHODOLOGY

Present study was a descriptive cross sectional study. Informed
consent was taken from the patients or guardians prior to enrolling
the patients into the study. A Sample size of 61 was calculated
considering the correlation coefficient of 0.354 between mean
HbAlc levels and development of retinopathy in children with type
| diabetes taken from a study conducted by Rebecka et al®.

Non-probability consecutive sampling technique was used.
Patients who were diagnosed cases of diabetes mellitus type Il
according to American diabetes association guidelines (with fasting
plasma glucose levels <126 mg/dl or random plasma glucose level
< 200mg/dl) for the past 10 years were included into the study.
Patients with other associated comorbid conditions like renal
failure (acute or chronic), secondary diabetes (due to cushing
syndrome or acromegaly) and ocular disorders which would likely
interfere with diagnosis of retinopathy like cataract were excluded
from the study. Also patients with active signs of infection/
inflammation, hypertension, cardiac failure were also excluded in
the study.

Patients whose samples were collected and analysed had
an Informed consent signed prior to starting the study. 3-4 ml of
venous sample was obtained in EDTA vials under aseptic
conditions. HbAlc was assessed on autoanalyzer from Roche and
NGSP certified using turbidimetric inhibition immunoassay (TINIA)
method of hemolyzed blood samples. Patients were divided into
three groups based on the HbA1c levels. Very good control group
(HbAlc <7), good control group (HbAlc between 7-8) and poor
control group (HbAlc >8).

Eye examination of patients were carried out by expert
ophthalmologist after proper pupillary dialatation was carried out.
After proper fundoscopy patients were classified into four stages of
diabetic retinopathy based on ETDRS levels. Mild non proliferative
diabetic retinopathy (NPDR), moderate NPDR, severe NPDR and
proliferative diabetic retinopathy (PDR). BMI was also recorded.
Statistical Analysis: Data was analyzed using SPSS version
26.0. Mean and SD will be calculated for variables such as Age
and HbA1c levels. Percentage and Frequency was calculated for
variables (categorical) such as gender and patients falling in
different categories of diabetic retinopathy and HbAlc levels. Data
Normality was assessed using Shapiro wilk test, which showed a
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parametric distribution of data. Chi square test was used for
assessing association between HbAlc level and diabetic
retinopathy. Pearson correlation was used for assessing
correlation between HbAlc levels and BMI. Difference in HbAlc
level and BMI between genders was assessed by independent
samples T test. One way ANOVA was used to compare HbAlc
levels among 4 groups based on diabetic retinopathy grading. p
value of £0.05 was considered to be significant.

RESULTS

Out of 61 patients 38 (62.3%) were male and 23 (37.7%) were
female. Mean age of patients was 65.7 years with a range of 47 to
84 years. Mean HbAlc levels were 7.46% with a range of 4.30-
10.60%. BMI falls in the range of 23-39 kg/m? with a mean value of
29.21 kg/m2. Patient distribution based on HbAlc levels and
diabetic retinopathy grading was shown in figure-1 & 2.
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Figure-1: patient distribution based on HbAlc levels

Table-1: Association of Diabetic retinopathy and HbAlc levels.

Figure-2: Patient distribution based on diabetic retinopathy grading

HbAlc levels and diabetic retinopathy showed a statistically
significant association when assessed using chi square test
(p=0.001) as shown in Table-1

Diabetic retinopathy group
Groups Mild NPDR Moderate NPDR | Severe NPDR PDR Total
Very good control (<7) 6 8 0 0 14 P value
Good control (7-8) 0 4 20 2 26
HbAIc level Poor_control (>8) 0 0 4 17 21 0.001*
Total 6 12 24 19 61

*Statistically significant

When HbAlc levels and BMI were compared among male
and female patients a statistically insignificant difference was
observed in HbAlc levels among these two groups (p=0.7). BMI
levels however showed statistically significant increase in female
group as compared to male patients (p=0.005) as shown in Table-
2.

Table-2: Comparison of BMI and HbAlc levels among male and female

patients.
Parameter Male ( n=38) Female (n=23) p Value
HbAlc level (%) 7.19+1.25 7.93+1.48 0.7
BMI (kg/m?) 28.3+25 30.60 + 4.03 0.005*

*Statistically significant

Comparison of HbAlc levels among various groups based
on diabetic retinopathy grading revealed a statistically significant
difference (p=0.001) as shown in Table-3.

Table-3: Comparison of HbAlc levels among various diabetic retinopathy

rades.
Diabetic retinopathy group HbAlc levels p value
Mild NPDR (n=6) 4.73 +0.42
Moderate NPDR (n=12) 6.37 +0.91
Severe NPDR (n=24) 7.66 +0.35 0.001*
PDR (n=19) 8.79 *0.69

*Statistically significant

DISCUSSION

Hyper glycemia in type |l diabetic patients lead to dilatation of

blood vessels and changes in the blood flow leading to a change in
retinal metabolism. One of the hallmark of early establishment of
Diabetic retinopathy is the loss of pericytes. These cells are
important for providing structural support to the capillaries. Thus
when they are destroyed the capillary wall outpouching starts
leading to formation of microaneurysm®.

Our study revealed that as the HbAlc levels increased the
severity of diabetic retinopathy also increased as depicted by the
results. As the control of diabetes became poor the severity of
diabetic retinopathy progressed from non proliferative to the
proliferative lesions. A study conducted on Japanese men
suggested similar findings with higher levels of HbAlc correlating
with increased prevalance of diabetic retinopathy®. They further
suggested that in order to prevent diabetic retinopathy the HbAlc
levels should remain in range which donot cause hyperglycemia.
Another study conducted by Xin et al suggested that prevalence of
diabetic retinopathy increased as the HbALlc levels increased from
6.4%",

When we compared the HbAlc levels among various
diabetic retinopathy grades, it was revealed that as the HbAlc
levels increased grade of retinopathy also increased. The highest
HbAlc levels were observed in proliferative retinopathy group.
Similar findings were documented by Song et al in their sudy.
Mean level of HbAlc was higher in the patients with progressive
diabetic retinopathy (7.30 = 1.05) as compared to those in which
the disease was controlled and did not progress (7.52 + 1.03)*2.
Patients with poor glycemic control had greater incidence of severe

PJMHS Vol 16, No. 04, APR 2022 789




Co-Relation of HBA1C Level with Diabetic Retinopathy on Fundoscopy in Patients Suffering from Type-ll DM for more than 10 years Duration

NPDR and PDR. Similar results were revealed by Long et al. He
concluded that diabetes of greater duration and with poor glycemic
control attributed to higher HbAlc levels were positively associated
with greater severity in the retinopathy grading and progression
(Odds ratio=3.522, P=2.00E-5)*3.

The underlying cellular as well as molecular processes are
effected by the poor glycemic control reflected by increased HbAlc
levels, this can inturn cause vascular complications including
ischemic episodes, changes in level of vascular endothelial growth
factor and inflammatory changes. A study conducted by Hammes
et al suggested that HbAlc levels >8%, BMI>35 kg/m? and male
gender were significantly associated with development of diabetic
retinopathy*. Univariate analysis in a study conducted by
Chatziralli et al revealed a positive association between diabetic
retinopathy and HbAlc levels (rho=0.6315, p<0.001)*°. Garg et al
gave similar results, in his study that patients having very good
glycemic control with HbAlc levels <7.0% had lower prevalence of
diabetic retinopathy as compared to those with good control
(HbAlc Ivels 7-8%) and poor control (HbAlc levels >8%). In the
poor glycemic control group the most prevalent retinopathy was
the proliferative diabetic retinopathy which has the poorest
prognosis of all*é.

Manaviat et al concluded in his study BMI and diabetic
retinopathy had an inverse correlation with diabetic retinopathy and
Patients with Proliferative diabetic retinopathy presented with
increased HbAlc levels as compared to those with no
retinopathy®’. Bagzai et al in their study supported the findings of
our study and revealed a significant association between HbAlc
levels and severity of retinopathy. Also the prevalence of DR is
lesser (23.5%) in cases with good glycemic control as compared to
those having fair (79.04%) or poor control(98.6%)8.

The most frequently encountered cause of blindness in
patients before the age of 50 years is the development of diabetic
retinopathy. To decrease the visual disabilities occurring because
of diabetic retinopathy it is prudent to identify the disease at
earliest stage and intervene accordingly. Ideally retinal
examination of patients who have greater risk factors like greater
duration of diabetes, increasing BMI and poor glycemic control
should be done regularly in order to avoid vascular complications
and permanent eye damage'®. Many treatment modalities have
been established for the treatment of diabetic retinopathy however
pharmacotherapy remains the primary treatment modality. Trends
of Laser therapy has been increasing in the past decade with
promising results.

Limitations: Our study had limitations like financial constraints,
lack of resources, genetic workup and short duration of study.

CONCLUSION

It was concluded that HbAlc levels and diabetic retinopathy were
significantly associated. Higher levels of HbAlc which reflected the
poor glycemic control can be used as a predictor for the severity of
developing retinopathy.
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