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Abstract: 

Aim: To investigate dyslipidemia pattern in patients with type 2 diabetes and to determine the correlation of 

increasing age and duration of the disease with dyslipidemia, insulin level and insulin resistance in diabetic 

patients. 

Methods: A cross-sectional study was held in the Medicine department of Mayo Hospital Lahore for six months 

duration from October 2019 to March 2020 among 112 selected patients Triglycerides, Serum total cholesterol, 

high density lipoproteins, low density lipoproteins, and insulin levels in both cases and control. Insulin resistance 

was calculated using a homeostatic model to assess insulin resistance. The correlation between the increase in 

age and duration of disease was determined using biochemical parameters. SPSS 17 was used for statistical 

analysis. 

Results: Of the 112 participants in the study, 72 (64%) were patients and 40 (36%) were healthy controls. Of 

these cases, 44 (61%) patients had hypertriglyceridemia followed by low density hypertriglyceridemia 36 (50%). 

Among the controls, 20 (50%) patients had low density hypertriglyceridemia followed by 17 (42.5%) 

hypertriglyceridemia. The duration of the disease was not correlated with dyslipidemia or insulin resistance (p> 

0.05). The duration of the disease had a strong negative correlation with serum insulin levels (p = 0.03). 

Regression analysis showed no significant correlation with age dyslipidemia, serum insulin levels, or insulin 

resistance (each p> 0.05). 

Conclusion: Hypertriglyceridemia is the most common dyslipidemia in type diabetes, whereas 

hypertriglyceridemia is a risk factor in healthy people. In addition, disease duration was in reverse correlated 

with serum insulin levels and positively correlated with dyslipidemia. 
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INTRODUCTION: 

The universal pervasiveness of diabetes is projected 

at 171 million in 2000, and is projected to rise to 366 

million by 2030. In Pakistan, the national incidence 

of diabetes is 6.76% and the comparative incidence 

of diabetes is 7.90%. Obesity is strongly associated 

with type 2 diabetes (DM2). Dyslipidemia, insulin 

levels and insulin resistance usually get worse as the 

disease progresses and as they get older1-2. 

Dyslipidemia occurs in metabolic syndrome, and 

international and national studies have shown 

different models of dyslipidemia in T2DM and 

obesity. In the Pakistani population, most studies 

have shown high-levels of triglycerides (TG), total 

cholesterol (TC) and low-density lipoproteins 

(LDL), while few studies have only reported high 

density lipoproteins (HDL). DM2. Very few studies 

have shown normal HDL levels in DM3-4. 

Dyslipidemia worsens with the duration of the 

disease and is the cause of diabetic complications. 

International studies report that increasing age and 

disease progression is a risk factor for dyslipidemia, 

decreased insulin levels, and increased insulin 

resistance in T2DM5. While some studies have so far 

reported on the effect of age on biochemical 

parameters in DM2, no study in Pakistan highlighted 

the impact of disease duration on biochemical 

parameters in Pakistani individuals. 

 

No study in Pakistan has associated the increased 

age and duration of illness with dyslipidemia, 

insulin levels and insulin resistance, but 

dyslipidemia patterns have been reported in many 

studies6. This study shows not only the dyslipidemia 

pattern in DM2 patients and healthy people, but also 

dyslipidemia a, insulin levels and insulin. 

 

PATIENTS AND METHODS: 

This cross-sectional study was held in the Medicine 

department of Mayo Hospital Lahore for six months 

duration from October 2019 to March 2020. Using 

an incredible fitness sampling technique, DM2 

patients were selected according to World Health 

Organization (WHO) criteria with history of T2DM 

for at least one year with fasting blood glucose 

>7mmol/L and >11.1mmol/L 2 hours after 

breakfast. Patients with type 1 DM (T1DM), co-

existent endocrine disease, chronic renal failure, 

already on insulin or lipid-lowering drugs, smokers 

and those suffering from acute or chronic 

inflammatory disease were excluded. Exclusion 

criteria was ensured on the basis of history, physical 

examination and laboratory investigations, 

including blood complete picture (CP), erythrocyte 

sedimentation rate (ESR) after one hour by 

Westergren's method, 16 and renal function tests. 

All subjects were advised not to use or change their 

eating habits for at least two weeks prior to blood 

sampling. Informed written consent was obtained 

from each participant. 

 

Then, 10 ml of venous blood sample was taken from 

the vein of the elbow with a clean vein under aseptic 

conditions in a disposable syringe from each person. 

Blood was allowed to clot for 30 minutes at room 

temperature. After removing the clot, the serum was 

separated by centrifugation at 3000 rpm for 15 

minutes. The serum was then transferred to small 

sterile tubes and stored at -20 ° C before biochemical 

analysis. Blood CP was performed on an automatic 

Sysmex analyzer, ESR was determined by 

Westergren method, glucose oxidase serum 16 

method, CT serum immunohydridization method, 

triglycerides (TG), serum by calorimetric method, 

serum LDL by immunological inhibition, HDL 

serum by Freidewald's formula and insulin serum by 

enzyme-dependent immunosorbent analysis 

(ELISA). Insulin resistance was calculated using the 

Homeostatic Insulin Resistance Assessment Model. 

Statistical analysis was performed using SPSS17. 

 

The mean ± standard deviation (SD) of patient age, 

disease duration, serum CT, TG, HDL, LDL, insulin 

and insulin resistance was determined using 

HOMA-IR. A Spearman correlation analysis was 

performed to assess the relationship among 

dyslipidemia, insulin levels and insulin resistance 

with age and duration of disease. P <0.05 was 

considered statistically significant. Of these cases, 

44 (61%) patients had hypertriglyceridemia 

followed by low density lipoprotein 

hypercholesterolemia in 36 patients (50%). Of the 

control patients, 20 (50%) had low density 

hypercholesterolemia, followed by 17 with 

hypertriglyceridemia (42.5%). 

 

RESULTS: 

Of the 112 study participants, 72 (64%) were 

patients and 40 (36%) were healthy controls. Forty 

(55.5%) cases are men and 32 (45.5%) women. 27 

(67.5%) controls were male and 13 (32.5%) female. 

Average values of age, disease duration, BMI, 

serum CT, TG, LDL, HDL, insulin and insulin 

resistance were recorded for both the test and control 

groups (Table 1). 
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Table-1: Demographic & biochemical parameters in Type 2 diabetes mellitus patients and healthy 

controls. 

S. 

No. 
Parameter 

Study group Mean ± SD 

(Range) n = 72 

Control group Mean± SD 

(Range) n = 40 
P value 

1 Mean age (years) 42.92 ± 3.09 36.65 ± 4.54 0.6 
 Range (30-50) (30-50)  

2 Male n (%) 40 (55.5%) 27 (67.5%) - 
 Female n (%) 32 (45.5%) 13 (32.5%)  

3 
Mean duration 

(years) 
4.3 ± 4.27 - - 

 Range (1-18)   

4 BMI 27.29 ± 4.12 24.78 ± 5.16 0.006 
 Kg/m2 (19.23 – 38.4) (15.69 – 35.6)  

5 Mean S.TC (mg/dl) 182.13 ± 37.12 167.82 ± 35.96 0.04 
 Range (113.68-261.79) (85.84-242.45)  

6 Mean S.TG (mg/dl) 200±102.65 148.67±90.27 0.008 
 Range (69.03-525.66) (43.36-472.57)  

7 
Mean S.LDL-C 

(mg/dl) 
100.54±28.61 104.4±27.6 0.47 

 Range (23.2-178.65) (42.54-163.95)  

8 
Mean S.HDL-C 

(mg/dl) 
42.53±9.66 39.44±8.12 0.04 

 Range (18.94-90.48) (29-63.8)  

9 
Mean S. insulin 

(mIU/ml) 
13.2 ±6.93 13.47 ± 5.12 0.83 

 Range (4.9-43.1) (7.1-26.98)  

10 HOMA-IR 4.78 ± 2.61 3.14 ± 1.2 0.001 

    (1.45-18.8) (1.58-6.28)   

The average duration of the disease was 4.3 ± 4.27 

years. The patients BMI was 27.29 ± 4.12 kg / m2), 

and the control BMI was 24.78 ± 5.16 kg / m2 (p = 

0.006). CT, serum TG, insulin resistance (IR) were 

significantly higher in DM2 (p <0.05) than healthy 

controls, and HDL was lower, while serum LDL and 

insulin levels were similar in both groups (p> 0.05). 

In both groups of patients were divided into obese 

and non-obese individuals with 

hypercholesterolemia, hypertriglyceridemia, LDL 

hypercholesterolemia and low HDL. The cut-off 

value for BMI was> 25 kg / m2 for obesity,> 200 mg 

/ dl for CT,> 150 mg / dl for TG,> 100 mg / dl for 

LDL and <40 mg / dl for HDL. The cut-off value for 

normal insulin was 10 µIU / L and 2.5 for HOMA-

IR and insulin resistance. 

 

46 (63.8%) cases were not obese and 26 (36.2%) 

were not obese. Among the controls, 20 (50%) were 

obese and 20 (50%) were not obese. 

Hypercholesterolemia in 22 (30.5%) cases, 7 

(17.5%) controls, 44 (61%) cases of 

hypertriglyceridemia and 17 (42.5%) controls, 36 

(50%) cases of LDL hypercholesterolemia (24 

(50%) controls and 10 (13.8%) low HDL values and 

12 (30%) controls were compared (Table 2). 

Table-2: Comparison of dyslipidemia, insulin levels and insulin resistance between study and control group. 

Parameters T2DM Healthy 

Obesity n (%) 46 (63.8%) 20 (50%) 

Hypercholesterolemia-total n (%) 22 (30.5%) 7 (17.5%) 

Hypertriglyceridemia n (%) 44 (61%) 17 (42.5%) 

Hypercholesterolemia-LDL n (%) 36 (50%) 24 (60%) 

Low HDL n (%) 10 (13.8%) 12 (30%) 

Hyperinsulinism n (%) 50 (70%) 08 (20%) 

Insulin resistance n (%) 74 (88.8%) *23 (59%) 

*In obese persons only T2DM: Type 2 diabetes mellitus HDL: High-density lipoprotein. 
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Two years after the disease there was a clear increase in the percentage of patients with serum TG above 150 mg 

/ dL from 23.6% to 5 years after 37.5%. Similarly, in patients with hypercholesterolemia, LDL increased from 

18% after 2 years to 32% after 5 years. There was no clear increase in TC and HDL in serum with DM duration. 

In Spearman's correlation analysis, disease duration was not associated with dyslipidemia or insulin resistance, 

but disease duration had a weak negative correlation with serum insulin levels (p <0.03; R = -0.247) (Table-3; 

Figure- 1). 

Table-3: Correlation between serum insulin with duration of disease and insulin resistance. 

Spearman's Correlation p value R coefficient R2coefficient 

Duration vs. serum insulin 0.03 -0.247 0.057 

Serum insulin vs. HOMA-IR 0.0001 0.864 0.775 

 
Figure-1: Correlation of serum insulin levels with duration of the disease in type 2 diabetes mellitus. 

In statistical analysis, age dyslipidemia did not show a significant correlation with serum insulin levels or insulin 

resistance. 

 

Hyperinsulinemia was detected in 50 patients (70%) 

and insulin resistance in 64 patients (88.8%). In the 

study group, 42 (58%) had severe resistance and 30 

(42%) had mild insulin resistance. In obese but 

otherwise healthy people, 11 (59%) had mild insulin 

resistance compared to the HOMA-IR index, 

indicating the risk of T2DM in obese people. In the 

Spearman correlation analysis, serum insulin in 

DM2 patients showed a strong positive correlation 

with insulin resistance (p <0.0001; coefficient R = 

0.864) (Fig. 2). 
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Figure-2: Correlation of serum insulin levels with insulin resistance in type 2 diabetes mellitus. 

 

DISCUSSION: 

This study is the first to report dyslipidemia, insulin 

levels, and increased age and duration of disease in 

Pakistani T2DM patients. The types and frequencies 

of dyslipidemia are described in the literature on 

T2DM and in many international and national 

studies on healthy obese and non-obese individuals. 

No study in patients in Pakistan has shown that 

disease duration correlates with dyslipidemia, 

insulin levels, and insulin resistance. 

In our study, hypertriglyceridemia (61%) was 

accompanied by LDL hypercholesterolemia (50%), 

hypercholesterolemia (30.5%) and low HDL 

(13.8%) in patients with diabetes. This finding is 

consistent with many other national studies in which 

Pakistani patients with DM2 have shown that 

hypertriglyceridemia is the most common 

dyslipidemia. One study found hypertriglyceridemia 

followed by LDL hypercholesterolemia, male 

hypercholesterolemia followed by LDL 

hypercholesterolemia. The most common 

dyslipidemia in patients with Pakistan DM2. In 

another study, S.TG was higher in patients with DM, 

and as in our case after LDL, the percentage of 

patients with dyslipidemia was higher in another 

study7. Contrary to our results, some studies 

reported low HDL levels as the most common 

dyslipidemia in patients with DM, while others 

reported hypercholesterolemia as the most common 

finding in patients with Pakistani DM28. In one 

study, unlike our results, none of the DM patients 

had low HDL levels. A study in Karachi has shown 

that the most common finding is a combination of 

high LDL and low HDL. Another study showed that 

high DML was more common in patients with 

Pakistani DM2 than in high CT9. Different 

dyslipidemia patterns in patients with T2DM 

diabetes may depend on the variable sample size, 

variable disease duration, and BMI of the samples 

tested10. After analyzing the misleading factors, a 

large-scale mass cohort should be investigated to 

draw a final conclusion on the most common 

dyslipidemia pattern in the Pakistani population. 

International studies also show different results 

regarding the dyslipidemia pattern in DM211. 

Chinese patients with DM2 had the most common 

hypertriglyceridemia followed by high CT followed 

by LDL as in our study. Dyslipidemia was more 

pronounced in women. The most common 

dyslipidemia in healthy obese and non-obese people 

in our study is LDL hypercholesterolemia (60%) 

followed by hypertriglyceridemia (42.5%), low 

HDL (30%) and total hypercholesterolemia 

(17.5%). In some studies, high serum TG and low 

HDL serum were the most common dyslipidemia in 

healthy controls12. 
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Our study found a clear worsening of dyslipidemia 

as the disease progressed, but the correlation was not 

significant in the statistical analysis. We found a 

weak negative correlation between disease duration 

and serum insulin levels (p> 0.003; R-factor: -0.247) 

(Fig. 1). Other studies have shown a positive 

relationship between dyslipidemia and the duration 

of the disease13. One study found that TC, HDL and 

LDL in the serum were absent, but serum TG and 

very low-density lipoprotein (VLDL) showed a 

positive correlation with DM time. Although serum 

TC, TG, HDL and VLDL correlated with age 

increase in the same study, this was not the case in 

our study14. Another study showed that dyslipidemia 

worsens with increasing age in the Iranian 

population. In our study, the duration of the disease 

was not correlated with insulin resistance. 

International data show that with age and longer 

duration of DM2 insulin resistance decreases and 

insulin resistance increases15. 

 

In our study, the hyperinsulinism and insulin 

resistance found in most patients with DM2 are 

consistent with other studies. In our study there was 

a strong positive correlation among insulin 

resistance and serum insulin levels (p <0.0001; R 

ratio: 0.864) in DM2 (Fig. 2). Among healthy 

controls, insulin resistance was found in obese 

people, but not in weak people. Future large-scale 

studies may highlight the occurrence of 

dyslipidemia and insulin resistance in the healthy 

population of Pakistan. Our study showed that 

serum insulin levels decreased in DM2 and 

dyslipidemia worsened with the duration of the 

disease. Dyslipidemia and hyperglycemia instead of 

hyperglycemia alone are the cause of diabetic 

complications. Dyslipidemia tends to increase and 

should be managed with blood sugar control in 

patients with T2DM. The limitation of our study was 

the small sample size. In addition, BMI-based 

subgroups were not studied. External validity can be 

verified by repeating the test in a larger sample. 

Generalization of the target population in relation to 

the study population cannot be performed due to the 

small sample size, and the study can be obtained by 

multiplying with a larger sample size. 

 

CONCLUSION: 

While hypertriglyceridemia is the most common 

dyslipidemia in DM2, hypercholesterolemia is a risk 

factor in healthy people. The duration of the disease 

is inversely correlated with serum insulin levels and 

positively correlated with dyslipidemia in DM2. 
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