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ABSTRACT 
Aim: To compare the levels of HbA1c and lipid profile in type 2 diabetic patients with and without diabetic complications. 
Study design: A case-control study 
Place and Duration: This study was conducted at Bilawal Medical College for Boys at LUMHS Jamshoro Pakistan from  
September 2020 and September 2021 
Methodology: The study sample size was n=140 type 2 diabetic patients. Thirty patients with DM 2 were used as controls, 
while 110 diabetic patients with problems such as neuropathy, retinopathy, and hypertension were used as cases. Clinicians 
diagnose based on the patient’s history, clinical examinations, and relevant investigations. The HbA1c level and lipid profile of 
diabetes individuals with problems were compared to diabetic patients without complications. 
Results: In this study, n=140 people with DM 2 were included. Males made up 55 % of the total, while females made up 45%. 
Furthermore, 65.4 % were under the age of 50 years. The average age was 45.544 ± 12.23 years. In this study, HbA1c was 
higher in DM 2 patients with chronic problems than diabetic patients without complications. Furthermore, the lipid profile of 
complicated patients was shown to be abnormal compared to the control group. 
Conclusion: In diabetic individuals, HbA1c levels should be kept within normal limits to avoid long-term consequences. It can 
also benefit diabetic patients who have an abnormal lipid profile 
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INTRODUCTION 
Diabetes Mellitus Type 2 (DM 2) is one of the most common 
metabolic illnesses, causing micro-and macrovascular problems in 
people all over the world. (1) Sedentary lifestyle changes, 
increasing urbanization, and acceptance of an industrialized food 
culture, which contributes to obesity and insulin resistance, are all 
key factors in Asians having a higher incidence than Caucasians. 
(2) The risk of micro and macrovascular diabetes problems 
increases as blood sugar levels rise. When blood sugar levels are 
consistently high, the risk of vascular consequences such as heart 
attack and failure, neuropathy, and blindness increases over time. 
(3) 
 DM 2 is a fast-rising public health concern that considerably 
influences people’s health, quality of life, and countries’ healthcare 
systems. According to the International Diabetes Federation (IDF), 
(4) 415 million adults worldwide have diabetes, with that number 
anticipated to rise to 642 million by 2040, implying that every 11th 
person would be diagnosed with DM 2. In most nations, the 
number of people with DM 2 is rising. The disease affects about 
80% of persons in low- and middle-income nations. (5)  
 Glycated hemoglobin (HbA1c) is a popular blood glucose 
level biomarker in diabetics. It indicates the average plasma 
glucose level during the past 8-10 weeks. Along with indicating the 
mean blood glucose level, the HbA1c serves to predict the 
likelihood of developing a variety of diabetic problems. (6) A large 
increase in HbA1c is thought to be an independent risk factor for 
lipid abnormalities that can contribute to coronary heart disease 
and stroke in adults with and without diabetes. (7, 8) An 
international expert committee endorsed in a study issued in 2009 
that HbA1c levels of more than 6.5 % can be used to diagnose 
diabetes. (9) 
 Diabetes retinopathy (DR) is one of the most frequent 
microvascular problems, affecting 80 % of diabetic people over 20 
years of age. (10) Atherogenic lipoproteins such as cholesterol, 
LDL, oxidized LDL and triglycerides are linked to the progression 
of retinopathy, proliferative retinopathy, and the formation of 
macular oedema. (11)  
 Diabetic peripheral neuropathies (DPN) affect several 
regions of the nervous system and have a variety of clinical 

symptoms. (12) Nearly half of diabetes people are affected. (13) 
DPN was observed in n=61 DM 2 patients, a research conducted 
by Yacoub G. Babou, compared to 49 patients with HbA1c <8, 
indicating a strong involvement of diabetes management in the 
prevalence of DPN.(14) 
 People with diabetes are considerably more likely  to 
develop hypertension (HTN), and around 70% of people with 
diabetes are hypertensive. (15) This study aimed to compare the 
levels of HbA1c and lipid profile in DM 2 patients with or without 
diabetic complications. 
 

METHODOLOGY 
This case-control study comprised DM 2 patients. The total study 
sample size was n=140, where n=30 patients without problems 
were used as controls, while 30 diabetic patients had DR, 40 
patients had DPN, and 40 patients had HTN. Clinicians diagnose 
based on the patient’s history, clinical examinations, and relevant 
investigations. The HbA1c level and lipid profile of diabetes 
individuals with problems were compared to diabetic patients 
without complications. The permission was taken from the ethical 
review committee of the institute. 
 There were total 110   Patients with comorbidities of DM 2, 
such as retinopathy, neuropathy, and hypertension. There were 30 
patients with DM 2 who did not have any problems included in this 
study. Exclusion criteria are patients suffering from thyroid 
problems, Diabetic nephropathy, pregnancy and patients with long-
term illnesses and diabetic patients with type 1 diabetes. Fasting 
blood samples were taken to determine the lipid profile and HbA1c 
level. 
 SPSS version 21 software was utilized for statistical 
analysis, and results were represented as mean and SD.  
 

RESULTS 
In this study, n=140 people with DM 2 met the conditions for 
inclusion. Males made up 55 % of the total, while females made up 
45%. Furthermore, 65.4 % were under the age of 50 years. The 
average age was 45.544 ± 12.23 years. In this study, the HbA1c 
and LP levels in DM 2 patients having complications and healthy 
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people were compared. The HbA1c level in our study was 5.3 ± 
1.0 in controls, 7.1± 0.4 in patients with HTN, 9.2 ± 1.5 in patients 
with DPN, and 10.3 ± 3.0 in patients with DR. (As shown in 
Figure 1). 
 

 
Figure 1: The mean HbA1c levels in diabetes complications compared with 
the control group. 

 

 The level of TC in control was 164.0 ± 5.6, but it was 220.3 ± 
23.6 in patients with HTN, 225 ± 24.6 in patients with DPN, and 
235.4 ± 45.6 in patients with DR. TGL levels were 125± 11.2 in the 
control group, 185.5 ± 43.3 in patients with HTN, 172.4± 34 in 
patients with DPN, and 196.9 ± 65.4 in patients with DR. The level 
of HDL in the control group was 42.2 ± 34.6, while it was 43.4 ± 5.6 
in patients with HTN, 44.2 ± 11.4 in patients with DPN, and 44.6± 
7.6 in patients with DR. The level of LDL in the control group was 
93.72 ± 22.4, while it was 140± 23.2 in patients with HTN, 140.3 ± 
11.5 in patients with DPN, and 153 ± 24.6 in patients with DR. The 
VLDL level in the control group was 22.3 ± 32.1, while it was 34.5± 
12.4 in patients with HTN, 32.34 ± 5.6 in patients with DPN, and 
36.89 ± 17.5 in patients with DR. (As shown in Table 1) 
 
 
 
 
 
 

 
Table 1: In comparison to control, mean lipid profile levels in diabetes complications. 

Parameter Patients with 

diabetes (control) hypertension  diabetic peripheral neuropathy  diabetic retinopathy  

TC 164.0 ± 5.6 220.3 ± 23.6 225 ± 24.6 235.4 ± 45.6. 

TGL  125 ± 11.2 185.5 ± 43.3 172.4 ± 34 196.9 ± 65.4 

HDL  42.2 ± 34.6 43.4 ± 5.6 44.2 ± 11.4 44.6 ± 7.6 

LDL  93.72 ± 22.4 140 ± 23.2 140.3 ± 11.5 153 ± 24.6 

VLDL  22.3 ± 32.1 34.5 ± 12.4 32.34 ± 5.6 36.89 ± 17.5 

 

DISCUSSION 
Diabetes causes retinopathy, neuropathy, cardiovascular disease, 
nephropathy, and other microvascular consequences. In diabetic 
complications, we looked at lipid profiles and HbA1c levels. In our 
study, the HbA1c level was higher in DM2 patients with 
complications than diabetic patients without complications. 
Furthermore, the LP of complicated patients was shown to be 
abnormal when compared to the control group. 
 Our results are consistent with results from another study 
conducted in Pakistan. Hussain A, et al., demonstrated that HbA1c 
can be used as a predictor of dyslipidemia and a valid glycemic 
index, and its early diagnosis engaged as a deterrent method for 
the expansion of CVD in patients with DM 2. It was clear that there 
was a link between high triglycerides and HbA1c and preventing 
macro-and microvascular problems. (16) 
 HbA1c is a direct sign of high TG and indirectly beneficial in 
determining the risk of macro-and microvascular issues, according 
to the findings of this and other investigations. (16-18) Insulin 
resistance is thought to be the cause of dyslipidemia in DM 2. Due 
to increasing substrate levels for TG synthesis, insufficient insulin 
secretion or function promotes increased hepatic production of 
very low-density lipoprotein (VLDL) and late clearance of TG-rich 
lipoproteins in DM 2 patients. (19) 
 According to Asha Khubchandani et al., HbA1c readings in 
60 diabetes patients were originated to be greater than in controls, 
which is consistent with our findings. It was higher in those with 
diabetes than in people who didn’t have any problems. HbA1c and 
fasting blood glucose levels had a positive association, according 
to this study. (20) In diabetics, high levels of HbA1c raise the risk 
of microangiopathy and macroangiopathy. Ishrat Kareem et al. 
observed that diabetics with retinopathy had higher mean HbA1c 
levels than diabetics without retinopathy, which was statistically 
significant (p<0.001). (21) The study by Dornan et al. (1982) found 
a relation between LDL, cholesterol and retinopathy. (22) In a 
study conducted by Ucguna et al., cholesterol and LDL levels were 
found to be higher in individuals with macular oedema and hard 
exudates. (23) The study’s strength is that we had all of the 
patients’ biochemical data. The current investigation had several 

limitations, including the small sample size and the that patients’ 
food habits and physical activity duration were unknown. 
 

CONCLUSION 
This study found that HbA1c levels in individuals with chronic 
diabetes problems were considerably higher than in patients 
without complications. In addition, the lipid profile of patients with 
diabetic problems was considerably altered. To avoid chronic 
diabetes problems and lipid profile derangement in individuals with 
diabetic complications, appropriate glycemic control should be 
maintained by keeping HbA1c below 6.5 %. 
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