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ABSTRACT 

Objective: To look for association of uric acid levels, erythrocyte sedimentation rate, LDL-cholesterol and microalbuminuria 
with presence of retinopathy among patients managed with Type-II Diabetes  
Study Design: Comparative cross-sectional study 
Place and Duration of Study: Department of Medicine, Combined Military Hospital Skardu from November 2021 to June 2022 
Subjects and Methods: The sample population comprised of 120 type II diabetes patients managed either with oral 
hypoglycemic agents or insulin. Diabetic retinopathy was diagnosed by consultant ophthalmologist of our own hospital. 
Patients underwent all baseline investigations including biochemical markers included in the study. Association of uric acid 
levels, erythrocyte sedimentation rate, LDL-cholesterol and microalbuminuria was established with presence of diabetic 
retinopathy among the study participants. 
Results:  Out of 120 patients of type-II diabetes mellitus included in the study, 76(63.3%) were male while 44(36.7%) were 
female. Mean age of the patients was 44.59±6.175 years. Mean duration of type-II Diabetes Mellitus in the study participants 
was 4.23±4.56 years. Out of 120 patients, 75(62.5%) patients had no diabetic retinopathy while 45(37.5%) patients had 
retinopathy. Statistical analysis revealed that hyperuricemia and microalbuminuria had statistically significant association 
with presence of diabetic retinopathy in study participants (p-value<0.05). 
Conclusion: Considerable number of patients with type-II diabetes mellitus had diabetic retinopathy in our data set. Patients 
with raised serum uric acid levels and presence of microalbuminuria were found more at risk of having diabetic retinopathy 
as compared to those patients who did not have these biochemical abnormalities.  
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INTRODUCTION 

Metabolic disorders including diabetes make a 
big chunk of all the multisystem disorders which are 
managed in outpatients and wards of health care 
facilities.1,2 Number of complications ranging from 
minor to life threatening may occur in patients 
suffering from diabetes mellitus during the course of 
illness.3 Number of methods and assessment 
procedures have been in practice to look for glycemic 
control and complications in these patients.4 

Diabetic retinopathy is one of the most common 
and debilitating complication which occur during the 
course of diabetes. Even patients with good glycemic 
control have been found to be high risk for this 
complication.5 Usually clinical exams are part of 

routine protocol in western countries to pick the 
complications early. In our part of the world with 
limited health resources we need to identify high risk 
cases with basic examination and baselines 
investigations to prevent complications.6   

Studies have been done in recent past regarding 
association of various biochemical abnormalities with 
presence of diabetic retinopathy. Guo et al. in 2022 
published a systemic review and meta-analysis 
regrading relationship of uric acid abnormalities with 
diabetic retinopathy. It was concluded that in patients 
with advanced DM, uric acid levels were found 
deranged in most of the patients with diabetic 
retinopathy.7A Swedish study studied children of 
Type-I DM regarding LDL-cholesterol derangements 
in patients with diabetic retinopathy. It was revealed 
that high levels of LDL cholesterol was a risk factor for 
retinopathy and neuropathy among children suffering 
from Type-I DM.8 Dash et al. studied correlation of 

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by-nc/4.0/), which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

Original Article  Open Access 

 

Correspondence: Dr Syed Ali Ghawas, Department of Medicine, 
Combined Military Hospital Skardu Pakistan 
Received: 05 Jul 2022; revision received: 25 Jul 2022; accepted: 26 Jul 2022  
alighawas11@gmail.com 

mailto:alighawas11@gmail.com


Association of Biochemical Markers 

Pak Armed Forces Med J 2025; 75(SUPPL-6): S900 

microalbuminuria with presence of diabetic 
retinopathy. They came up with the findings that 
severe diabetic retinopathy was significantly 
associated with microalbuminuria in their study 
participants.9 

Burden of diabetes mellitus is enormous in our 
part of the world. If disease is controlled in early phase 
and complications could be prevented, it is a huge 
success of treating team. A recent local article 
summarized that statistical data about diabetic 
retinopathy in Pakistan. They revealed a high 
prevalence of this complication in Pakistani 
population.10 Limited local data has been available 
regarding role of biochemical markers in predicting 
various complications of DM including diabetic 
retinopathy. We therefore planned this study with the 
rationale to look for association of various biochemical 
markers with presence of retinopathy among patients 
managed with Type-II Diabetes at our hospital in 
Gilgit/Baltistan. 

METHODOLOGY 

This comparative cross-sectional study was 
conducted at Medicine department of Combined 
Military Hospital Skardu between November 2021 to 
June 2022. Non-probability consecutive sampling 
technique was used to gather the sample for the study. 
Sample size was calculated by using the WHO sample 
size calculator by using population prevalence of 
diabetic retinopathy in type II diabetes patients as 
24.8%11and keeping margin of error as 10%. 

Inclusion Criteria: Sample was drawn from the type II 
diabetic patients between age 25 and 60 years with 
duration of DM more than one year, managed either 
by oral hypoglycemic or insulin at our hospital.  

Exclusion Criteria: Patients with type I diabetes or 
those having diabetic ketoacidosis or coma with in last 
three months. Patients with uncontrolled comorbid 
HTN, IHD, RA, autoimmune illnesses, bleeding 
disorders, or malignant conditions were also not 
recruited. Patients having history of retinopathy or 
any retinal disease prior to onset of diabetes were 
excluded from study. Those taking any medications 
which could interfere with retinal vascular bed in any 
capacity were also not included in the study.  

After IREB approval via letter number A/07 
dated 29Jun 22, study commenced in CMH Skardu 
and patients of type II DM were enrolled after 
informed consent. Detailed history was taken by one 
of the members of research team to exclude all the 

confounding variables. All patients underwent 
detailed examination by consultant ophthalmologist 
and diabetic retinopathy was diagnosed on the basis 
of retinal findings picked by ophthalmologist.12 
Patients also underwent baseline blood investigations 
including those which were made part of the study. 
Ranges for normal serum uric acid,13 serum LDL-
cholesterol,14 microalbuminuria,15 and erythrocyte 
sedimentation rate,16 were used as per international 
standards. Chemical pathology department of 
laboratory of our own hospital was taken on board for 
this study. All the socio-demographic, clinical and 
laboratory parameters were noted on a personalized 
proforma for each patient designed by researchers 
before the start of study.  

All statistical analysis was performed using 
Statistics Package for Social Sciences version 24.0. 
Frequency and percentage was calculated for the 
gender of the patients participating in the study and 
patients with and without retinopathy and 
biochemical derangements. Mean and standard 
deviation was calculated for age of the patients and 
duration of diabetes mellitus Chi-square test was used 
to look for biochemical derangements associated with 
diabetic retinopathy. The p-values were considered 
significant if less than or equal to 0.05. 

RESULTS 

Out of 120 patients of type-II diabetes mellitus 
included in the study, 76(63.3%) were male while 
44(36.7%) were female. Mean age of the patients was 
44.59±6.175 years. Table-I showed characteristic of 
type-II DM patients included in the study. Mean 
duration of type-II Diabetes Mellitus in the study 
participants was 4.23±4.56 years. Out of 120 patients, 
75(62.5%) patients had no diabetic retinopathy while 
45(37.5%) patients had retinopathy as shown in 
Figure-I.  
 

 
Figure-I: Percentage of patients having diabetic retinopathy 
(n=120) 
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56(46.6%) patients had BMI within normal range 
while 64(53.4%) were overweight or obese. Out of total 
120 patients, 54(45%) patients were managed with oral 
hypoglycaemic agents while 66(55%) were managed 
with different regimes of insulin. 

Table-II summarized the results of Statistical 
analysis. It was revealed that hyperuricemia (p-value-
0.006) and microalbuminuria (p-value-0.003) had 
statistically significant association with presence of 
diabetic retinopathy in study participants while ldl-
cholesterol (p-value-0.056) and erythrocyte 
sedimentation rate (p-value-0.258) had no significant 
association with diabetic retinopathy in our data set.  
 

Table-I: Characteristics of Study Participants (n=120) 

Study parameters  n(%)  

Age (years)   

Mean + SD  
 Range (min-max) 

44.59±6.175 years 
25 years - 59 years 

Gender 

Male 
Female 

76(63.3%) 
44(36.7%) 

Duration of Diabetes 
mellitus 

4.23±4.56 years 
 

Body mass index 

Normal 
Obese and over 
weight 

 
56(46.6%) 
64 (53.4%) 

Type of treatment  

Oral hypoglycemic  
Insulin  

54(45%) 
66(55%) 

 

 
Table-II: Association of Various Biochemical Factors with 
Presence of Diabetic Retinopathy  (n=120) 
 
Factors   

No diabetic 
retinopathy 

Diabetic 
retinopathy 

p-value 

Uric acid levels  
Normal  
Deranged   

 
68(90.7%) 
07(9.3%) 

 
32(71.1%) 
13 (28.9%) 

 
0.006 

Microalbuminuria  
No   
Yes  

 
67(89.3%) 
08(10.7%) 

30(66.6%) 
15(33.4%) 

 
0.003 

LDL-Cholesterol  
Normal  
Deranged   

 
53(70.7%) 
22(29.3%) 

 

24(53.3%) 
21(46.7%) 

 
0.056 

Erythrocyte 
sedimentation rate  
Normal  
Raised   

 
55(73.3%) 
20(26.7%) 

 
37(82.2%) 
08(17.8%) 

 
0.258 

 

DISCUSSION 

Biochemical abnormalities like albuminuria and 
hyperuricemia were associated with diabetic 

retinopathy in our study participants. Multisystem 
abnormalities have been reported commonly by 
patients suffering from diabetes. Association of these 
abnormalities with each other and underlying 
glycemic control had always been an area of interest 
from clinical researchers. As it is a multisystem 
disorder therefore treating team has to cater for all 
aspects of management especially in those patients 
who have long duration of illness, poorly controlled 
illness or disease related complications. Usually 
compilations are directly related to main underlying 
abnormality in these patients i-e. glycemic control but 
a lot of other factors may also contribute. This study 
was conducted to look for association of various 
biochemical markers with presence of retinopathy 
among patients managed with Type-II Diabetes at our 
hospital in Gilgit/Baltistan. 

Chawla et al. in 2021 published a study with an 
objective to look for relationship of microalbuminuria 
and other risk factors with diabetic retinopathy among 
patients managed for Type-II DM.17 They revealed 
that HbA1c, BMI, duration of diabetes, 
microalbuminuria and peripheral neuropathy were 
significantly associated with diabetic retinopathy. Our 
results were also similar and microalbuminuria had 
statistically significant association with presence of 
diabetic retinopathy in our study participants. 

A recent study published in China evaluated role 
of uric acid levels in predicting complications of DM. 
they concluded that high levels of uric acid were 
associated with chronic complication of DM including 
retinopathy.18 Our results showed that considerable 
number of patients with type-II diabetes mellitus had 
diabetic retinopathy in our data set. Patients with 
raised serum uric acid levels and presence of 
microalbuminuria were found more at risk of having 
diabetic retinopathy as compared to those patients 
who did not have these biochemical abnormalities. 

A case control study was published by Liu et al. 
in 2022 regarding association between increased 
parameters of lipid profile and presence of diabetic 
retinopathy among patients suffering from diabetes 
mellitus.19 They revealed that deranged lipid profile 
parameters were predictors of diabetic retinopathy in 
their study participants. Our results were slightly 
different as uric acid derangement and 
microalbuminuria were associated with diabetic 
retinopathy in our study participants but LDL 
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cholesterol levels did not have such association in our 
study participants. Small sample size and other 
limitations may be responsible for this finding.  

Another study published by Hu et al. in 2021 
concluded that hyperuricemia was an independent 
risk factor for fatty liver disease in patients suffering 
from DM.20 Diabteic retinopathy was found around 
1/3rd of our study participants and raised uric acid 
levels significantly predicted presence of diabetic 
neuropathy.   

LIMITATION OF STUDY 

One hospital of Gilgit/Baltiistan was targeted so 
burden of diabetes or diabetic retinopathy could not be 
assessed for whole population of this area. Moreover, no 
information of status of these biochemical markers was 
available prior to diagnosis of diabetes or diabetic 
retinopathy so it cannot be concluded that diabetic 
retinopathy was secondary to these biochemical 
abnormalities. The study was cross-sectional which provides 
a weak evidence with many confounding variables that can 
lead to bias. Multicentre studies are needed on a large cohort 
of diabetics to further elucidate the role of biochemical 
markers in the prediction of DR. 

CONCLUSION 

Considerable number of patients with type-II diabetes 
mellitus had diabetic retinopathy in our data set. Patients 
with raised serum uric acid levels and presence of 
microalbuminuria were found more at risk of having 
diabetic retinopathy as compared to those patients who did 
not have these biochemical abnormalities.  
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