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ABSTRACT 
Objective: The purpose of this research was to examine the effectiveness of HbA1c as a predictor of dyslipidemia in patients 
with Type-2 Diabetes Mellitus. 
Study Design: Cross-sectional 
Place and Duration: Department of Pathology; Women Medical & Dental College Abbottabad in collaboration with Jinnah 
International Hospital, Abbottabad; April 2022 – September 2022 
Methods: After obtaining their agreement, a total of 110 people with Type-2 diabetes mellitus were included in the research. 
Statistics and background information were recorded. Fasting lipid profile (cholesterol, triglycerides, high-density lipoprotein, 
low-density lipoprotein, and cholesterol/HDL), HbA1c, creatinine, and electrocardiogram were conducted as part of the 
comprehensive systemic examination to detect the presence of complications or co-morbidities. Mean, frequency, and 
correlation analyses are performed in SPSS 22.0. When doing a correlation analysis, the Pearson Chi-square test was typically 
utilized. 
Results: Twenty-two patients (20%) had an HbA1c below 7%, whereas eighty-eight patients (80%) had a HbA1c beyond 7%. 
Dyslipidemia was seen in 62 individuals (56.4%). Direct connections were found between HbA1c and BMI, cholesterol, 
triglycerides, and low-density lipoprotein (LDL), while an inverse correlation was found between HbA1c and high-density 
lipoprotein (HDL). When comparing female and male patients, females were shown to have considerably greater TG levels. 
HbA1c levels were also significantly correlated with the presence of metabolic syndrome, particularly among women (P0.003). 
Conclusion: According to the findings of our research, HbA1c is not only useful as a biomarker of long-term glycaemic control, 
but it is also an excellent predictor of lipid profile. 
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INTRODUCTION 
One of the pandemics that have emerged in recent times is 
diabetes mellitus type 2 (Type 2 Diabetes). It is anticipated that 
220 million individuals would be affected by the time the year 2020 
rolls around. Today, diabetes is regarded as one of the most 
significant diseases in the field of medicine and is a primary focus 
of research in the area of chronic medicine. It is one of those 
illnesses that cannot be treated but can only be managed in order 
to avoid the long-term microvascular and macrovascular 
consequences that are associated with it1. 
 Patients who have type 2 diabetes are more likely to 
experience certain complications, and new evidence has surfaced 
to support the benefits of glycemic control in addition to the control 
of blood pressure and lipid levels in the prevention or delay of the 
onset and severity of complications caused by diabetes. The 
degree to which one is able to keep their blood glucose level under 
control might predict the likelihood of developing a variety of 
issues1-3. 
 The glycosylated haemoglobin, often known as the HbA1c 
test, is used to evaluate how well glucose levels have been 
managed over the course of the past three months. Therefore, in 
comparison to fasting blood glucose and postprandial blood 
glucose, which both only represent the immediate control, it is a 
more accurate indication of blood glucose. Dyslipidemia is present 
in around half of all type 2 diabetes individuals. If you have type 2 
diabetes, you are more likely to have lipid problems than if you 
have type 1 diabetes. Dyslipidemia is a frequent secondary cause 
of type 2 diabetes, especially if glycemic control is inadequate, 
which is itself a significant risk factor for atherosclerosis and 
coronary heart disease1-3. 
 Type 2 diabetes is a growing public health problem in 
countries across the world, with serious consequences for 
individuals' health as well as their societies' healthcare 
infrastructures and citizens' standard of living. There are 415 
million persons with diabetes mellitus, according to the latest data 
from the International Diabetes Federation (IDF) (DM). In most 
countries, the percentage of persons with type 2 diabetes mellitus 

is rising, and by 2040 the number of people with the disease is 
projected to reach 642 million, or one in eleven people.3. About 
80% of the world's population with the illness lives in nations with 
median or lower incomes4. 
 The Israeli Security Forces now include Pakistan and 
Afghanistan in its definition of "Middle East and North Africa." Type 
2 diabetes affects about 9.7% of the Middle Eastern and North 
African population, or about 37 million people5. Due to the 
country's political unrest, however, data on the disease's 
prevalence, complications, and mortality rates in Afghanistan is 
scarce. Following a worldwide demographic adjustment, experts 
predict that 9.9% of the world's adults will have diabetes mellitus 
by 2030, up from an estimated 8.6% in 2010.1,6 
 In 2015, diabetes mellitus was the cause of death for 
342,000 people among this part of the world.4,5 Approximately 
51.3% of all deaths in people under the age of 60 were attributable 
to diabetes mellitus. Multiple factors may contribute to these 
avoidable deaths, including the rapid transformation of the local 
environment and way of life, the difficulty of making an accurate 
diagnosis, and the inadequacy of the local healthcare system to 
effectively treat the growing number of people who suffer from 
diabetes.8 
 To put it simply, diabetes mellitus is a metabolic disorder that 
has far-reaching effects on many bodily processes. As a result, this 
factor adds to the already substantial morbidity associated with the 
illness. Atherosclerosis is a direct result of diabetes mellitus and 
greatly increases the risk of cardiovascular disease (CVD) in 
comparison to those who do not have DM. Illnesses come in a 
wide variety of forms, and cardiovascular disease (CVD) is only 
one of them. In addition to being the top cause of mortality among 
people with type 2 diabetes, cardiovascular disease is also more 
likely to affect those who already have the condition.4 
 Diabetes mellitus increases the chances of hypertension, 
and dyslipidemia, all of which are already significant contributors to 
cardiovascular disease.10 
 Glycemic control is often evaluated using haemoglobin A1c, 
which was deemed the gold standard after being used in the 
Diabetes Control and Complications Trial (DCCT).11,12 It is 
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regarded to be the gold standard marker and has showed 
substantial connection with lipid profile of Type 2 diabetes patients 
in various research investigations. There is a lack of local 
published data on HbA1c and diabetic dyslipidemia to rule out the 
possibility of a linear or inverse linear link between the two. This 
research is warranted by the fact that the phenotypic and 
genotypic variations in this area differ from those in other Asian, 
European, and Western locations. The purpose of this research 
was to ascertain whether a causal connection of this kind exists. If 
this association holds, it could aid in the early and aggressive 
treatment modalities of the specific patient, decreasing the 
morbidity and mortality and the heavy cost that must be allowed to 
exist afterward to satisfy the demands of managing 
cardiorespiratory fitness, ischaemic stroke, and other micro or 
microvascular complications or problems. 
 

MATERIALS AND METHODS 
This cross-sectional study was conducted at Department of 
Pathology Women Medical & Dental College Abbottabad in 
collaboration with Jinnah International Hospital, Abbottabad and 
comprised of 110 patients with type-2 diabetes mellitus. After 
obtaining informed written consent detailed demographics of 
enrolled cases including age, sex and BMI were recorded. Patients 
who were pregnant, as well as those who had serious health 
conditions like heart failure, kidney failure, unmanaged or 
refractory hypertension, or severe concomitant disease, were not 
allowed to participate in the trial. 
 The ages of the patients in the research varied from 30 to 
60. Serum samples were tested using commercially available kits 
for glucose (both fasting and non-fasting), total cholesterol, 
triglycerides, LDL and HDL cholesterol, urea, and creatinine. A 
transabdominal ultrasonography examination at 24-hour intervals 
to measure kidney size; Urine protein and creatinine clearance 
were taken into account with the ECG to identify the presence of 
chronic renal illness and ischemic heart disease. To determine 
HbA1c levels, a Boronate affinity test was performed. 
 Diabetic patients were divided into two groups according to 
their glycemic indices: those with haemoglobin (HbA1c) of less 
than 7.0% (indicating good control) and those with an A1c of 
greater than 7.0%. (representing poor control). The Asian modified 
National Cholesterol Education Program Patients Over the age 
Panel (NCEP ATP III) defines hypercholesterolemia as the 
following: total cholesterol >200 mg/dl, high low density 
lipoproteins cholesterol (LDL-C) once value >100 mg/dl, 
hypertriglyceridemia as triglyceride >150 mg/dl, and low High-
density lipoproteins cholesterol (HDL-C) when value 40 mg/dl. 
Dyslipidemia is clinically diagnosed when more than one of the 
aforementioned abnormalities in blood lipid content is present. 
Similarly, the diagnosis of Metabolic Syndrome requires the 
presence of three or more of the following symptoms. 
 1.A Waist Circumference that is greater than 90 centimeters 
for men and 80 centimeters for women. 2. Triglyceride (TG) 
concentration in the blood at than 150 mg/dL (1.69 mmol/L). 3. 
HDL-C levels below 40 mg/dL (1.04 mmol/L) in men and 50 mg/dL 
(1.29 mmol/L) in women. 4. Fasting serum glucose level of at least 
110 mg/dL (6.05 mmol/L); Blood pressure of at least 130/85 mm 
Hg. 
 The data is presented as a mean + standard deviation of the 
mean. t-tests for independent samples were used for statistical 
analysis. If the probability level was less than 0.05, the findings 
were considered to be significant. In order to determine if there is a 
relationship between the independent variables (age, gender, 
duration of diabetes, body mass index, and haemoglobin A1c and 
the dependent variable (serum lipid profile), the Pearson chi 
square test was performed. In order to conduct statistical tests, 
SPSS version 22 is utilized. 
 

RESULTS 
Among all patients, females were higher in numbers 72 (65.5%) as 
compared to males 38 (34.5%). Mean age of the patients was 

51.4±8.43 years and had mean BMI 27.16±13.37 kg/m2. Mean 
duration of diabetes was 6.3±4.21 years. There were 63 (57.3%) 
cases had rural residency and 47 (42.7%) patients had urban 
residency.(table-1) 
 
Table-1: Demographically details of enrolled case 

Variables Frequency Percentage 

Gender   

Male  38  34.5 

Female  72  65.5 

Mean age (years)  51.4±8.43   

Mean BMI (kg/m2)  27.16±13.37   

Mean Duration of DM (years)  6.3±4.21   

Residency   

Rural  63   57.3 

Urban  47   42.7 

 

Twenty-two patients (20%) had a HbA1c below 7%, whereas 
eighty-eight patients (80%) had a HbA1c beyond 7%.(table 2) 
 
Table-2: Level of HbA1c among all cases 

Variables Frequency Percentage 

HbA1c   

<7%  22 20 

>7%  88 80 

 

Dyslipidemia was seen in 62 individuals (56.4%) while 48 (43.6%) 
cases had no dyslipidemia. (figure 1) 
 
Figure-1: Association of dyslipidemia among all cases 

 
 

Direct connections were found between HbA1c and BMI, 
cholesterol, triglycerides, and low-density lipoprotein (LDL), while 
an inverse correlation was found between HbA1c and high-density 
lipoprotein (HDL).(table 2) 
 
Table-2: The relationship between HbA1c, BMI and lipids, as measured by Pearson's 
correlation 

Variables Pearson Correlation, 1 Sig. (2-tailed) 

HbA1c (1) 

BMI  0.234(**),0.003 

cholesterol  0.187(*),0.030 

 low-density lipoprotein (LDL)  0.158(*),0.039 

 Triglycerides  0.269(**),0.003 

 Cholesterol/ HDL  -0.050, 0.639 

 high-density lipoprotein (HDL  -0.220(**)0.008 

 

When comparing female and male patients, females were shown 
to have considerably greater TG levels. HbA1c levels were also 
significantly correlated with the presence of metabolic 
syndrome.(table 3) 
 
Table-3: Body Mass Index, Hemoglobin A1c, and Lipid Profile Data for Males and 
Females 

Variables Male Female 

BMI 26.11±3.98  26.63±3.26 

CHO 171.12±21.97  179.0±37.9  

 TGs  160.12±19.80  166.14±41.18  

LDL 100.6±21.53  107.7±40.17  

HDL  43.19±21.17  37.8±10.19 

CHO/HDL  4.7±8.63  5.8±4.67 

HbA1c 8.99±6.18  8.45±7.37  

56.4%
43.6%

Dyslipidemia

Yes No
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DISCUSSION 
If a subject has dyslipidemia and an increased HbA1c, they are 
now regarded to have an independent risk factor for cardiovascular 
disease. This is the case even if the subject does not have 
diabetes. The estimated risk of cardiovascular disease rises by 
18% among diabetics for every 1% increase in absolute HbA1c 
levels in the diabetic population. In non-diabetic individuals, a 
favorable link between HbA1c and CVD has been established 
even when the HbA1c levels are within the normal range. [13] 
 There is accumulating evidence that fat cells that are 
resistant to insulin create more free fatty acids, which suggests 
that insulin resistance plays a substantial role in the pathogenesis 
of diabetic dyslipidemia. The buildup of free fatty acids in the liver 
is the root cause of fatty liver disease. This accumulation 
encourages the production of triglycerides as well as the release of 
apolipoprotein B and very low density lipoprotein cholesterol. The 
fact that high levels of circulating insulin are also linked to low HDL 
levels [14] suggests that this may be a shared factor in the present 
study; although we did not measure insulin to confirm this 
hypothesis, the presence of metabolic syndrome and a higher 
body mass index both lend credence to the idea that insulin 
resistance is a contributing factor to rising HbA1c levels. 
 In current 110 patients of type-2 diabetes were presented. 
Among all patients, females were higher in numbers 72 (65.5%) as 
compared to males 38 (34.5%). Mean age of the patients was 
51.4±8.43 years and had mean BMI 27.16±13.37 kg/m2. Mean 
duration of diabetes was 6.3±4.21 years. There were 63 (57.3%) 
cases had rural residency and 47 (42.7%) patients had urban 
residency. These findings were comparable to the previous 
studies.[15,16] In our study, twenty-two patients (20%) had a 
HbA1c below 7%, whereas eighty-eight patients (80%) had a 
HbA1c beyond 7%. Dyslipidemia was seen in 62 individuals 
(56.4%).Results were comparable to the previous study.[17] Direct 
connections were found between HbA1c and BMI, cholesterol, 
triglycerides, and low-density lipoprotein (LDL), while an inverse 
correlation was found between HbA1c and high-density lipoprotein 
(HDL). These findings were in line with the previous study.[18] 
When comparing female and male patients, females were shown 
to have considerably greater TG levels. HbA1c levels were also 
significantly correlated with the presence of metabolic 
syndrome.[19] 
 Our findings show that hypertension is the single most 
important risk factor for developing Type 2 DM. A total of 46% of 
our male patients and 58% of our female participants were found 
to have hypertension in addition to Type 2 diabetes. Our results 
are consistent with those of a previous research by Lastra, which 
found that 50% of their type 2 diabetic participants also suffered 
from hypertension. Hyperinsulinemia, a characteristic of insulin 
resistance in type 2 diabetes, causes vascular smooth muscle cell 
proliferation, which in turn raises vascular stiffness [20]. 
Vasodilation is also impaired, oxidative stress is raised, and the 
inflammatory process in the vascular wall is initiated. The 
cumulative impact is a loss of the body's natural ability to maintain 
a healthy vascular tone, which shows itself as an increase in 
vascular resistance and a subsequent rise in blood pressure (BP). 
The antinatriuretic effects of insulin contribute to the renal retention 
of salt and, hence, to the development of hypertension.[21] 
 

CONCLUSION 
According to the findings of our research, HbA1c is not only useful 
as a biomarker of long-term glycemic control, but it is also an 
excellent predictor of lipid profile. 
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