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Abstract 
Introduction: Patients with type-2 diabetes have an increased prevalence of dyslipidemia, which contributes to 
their high risk of cardiovascular diseases. The mortality and morbidity are increased if there is poor glycemic 
control. Diabetic dyslipidemia is characterized by elevated TG levels, decreased HDL-C levels and increased 
levels of LDL-C. The aim of this study was to evaluate serum triglyceride and TG/HDL-cholesterol ratio in good 
and poor control type-2 diabetes mellitus. Materials and Methods: The present study was carried out in 
departments of Biochemistry, Medicine and Endocrinology of Sir Salimullah Medical College and Mitford 
Hospital, Dhaka, Bangladesh between the periods of July 2020 to June 2021. By convenient sampling, a total of 
50 subjects aged between 30-59 years were enrolled in this study. Study subjects were divided into 2 groups. 
Group-A included subjects with good glycemic control (n=25) and group-B included subjects with poor glycemic 
control (n=25). Results: The mean HbA1c level was significantly higher in poor glycemic group than good 
glycemic group (10.9±12.02% vs. 5.98±0.95%). The mean TG was 173.16±36.9 mg/dl in good glycemic control 
group and 219.4±70.32 mg/dl in poor glycemic group. There was significant difference in TG/HDL-C ratio in 2 
groups. Serum triglyceride and TG/HDL-C ratio had positive correlation with HbA1c but was not significant. 
Conclusion: Poor glycemic control is associated with dyslipidemia in Type-2 Diabetes Mellitus. 
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Introduction       
Diabetes mellitus (DM) is characterized by chronic 
hyperglycemia and impaired carbohydrates, lipids 
and proteins metabolism caused by complete or 
partial insufficiency of insulin secretion and/or 
insulin action1. There are two primary forms of 
diabetes, insulin-dependent diabetes mellitus (type-
1 diabetes mellitus, T1DM) and non-insulin-
dependent diabetes mellitus (type-2 diabetes 
mellitus, T2DM)1-2. T2DM is the most common 
form of DM, which accounts for 90% to 95% of all 
diabetic patients. The prevalence of T2DM 
worldwide has increased dramatically in recent 
decades and is expected to increase to 300 million 
by the year 20253. 
 
Dyslipidemia in individuals with type-2 diabetes is 
very common, with a prevalence of 72-85%. This 
phenomenon is associated with a significantly 
increased risk of coronary artery disease relative to 
individuals without diabetes4. Characteristic 

abnormalities of lipids in type-2 diabetes include 
elevated TG levels, decreased atheroprotective 
HDL-C levels and increased levels of LDL-C5. A 
few factors may contribute to the alterations in lipid 
metabolism observed in patients with diabetes, 
including insulin deficiency or resistance, 
adipocytokines and hyperglycemia6. This 
lipoprotein pattern is present even before the onset 
of diabetes and is strongly associated with insulin 
resistance7. 
 
Hypertriglyceridemia is considered the dominant 
lipid abnormality in insulin resistance and plays a 
pivotal role in determining the characteristic lipid 
profile of diabetic dyslipidemia8. Elevated 
triglyceride levels are the result of increased 
production and decreased clearance of triglyceride-
rich lipoproteins in both fasting and non-fasting 
states. Increased production of very low-density 
lipoprotein (VLDL), the main transporter of fasting 
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triglycerides, is a prominent feature of insulin 
resistance8. The decrease level of HDL-C 
concentration in patients with type-2 diabetes is due 
to increased catabolism of HDL which is 
demonstrated in different Kinetic studies using 
radioisotopes and stable isotopes9. 
Hypertriglyceridemia is said to be a major 
contributing factor to the accelerated HDL 
catabolism observed in type-2 diabetes mellitus10. 
 
Glycosylated hemoglobin (HbA1c) is an absolute 
indicator of long-term blood glucose control and is 
a gold standard of glycemic control in subjects with 
type-2 diabetes mellitus11. In accordance with its 
function as an indicator for the mean blood glucose 
level, HbA1c predicts the risk for the development 
of diabetic complications in diabetes patients.  
 
The aim of this study was to evaluate serum 
triglyceride and TG/HDL-cholesterol ratio in good 
and poor control type-2 diabetes mellitus.  
 
Materials and Methods 
The study was conducted from July 2020 to June 
2021 at Sir Salimullah Medical College (SSMC) and 
Mitford Hospital, Dhaka, Bangladesh. Ethical 
permission was taken from the Institutional Review 
Board of Sir Salimullah Medical College (SSMC). 
By convenient sampling, a total of 50 subjects of age 
between 30-59 years attending in Biochemistry 
department and department of Medicine and 
Endocrinology of SSMC, were enrolled in this 
study. The subjects with type-1 diabetes mellitus, 
liver disease, gastrointestinal disease, thyroid 
disease, underweight or morbid obese, taking 
medications like corticosteroids, antiepileptic, 
methotrexate, amiodarone, tamoxifen or other 
hepatotoxic drugs were excluded from this study. 
 
After enrollment, they were grouped based on 
glycemic control. Among them (group-A), 25 were 
diabetic with good glycemic control (T2DM 
subjects having duration of ≤8 years and HbA1c 
level ≤7%) and (group-B), 25 were diabetic with 
poor glycemic control (T2DM subjects 
havingduration of >8 years and HbA1c level >7%). 
Informed written consents were taken and with 
allaseptic precaution fasting blood samples were 
collected from each study subject. Initial evaluation 
of the study subjects by history and clinical 
examination was performed and were 
recorded in the preformed data collection sheet. 
Demographic profile and pulse, blood pressure, 
height, weight, WC etc. were measured. HbA1c was 
measured using immunoflurescence method. 
Fasting serum TG and HDL were measured by 
enzymatic method. The statistical analysis was 
carried out using SPSS version 23. Categorical 
variables were expressed as frequency and 
percentage. Continuous variables were expressed as 

mean and standard deviation. An unpaired t-test was 
performed to compare good glycemic control and 
poor glycemic control. To determine the linear 
relation between continuous variables, Pearson’s 
correlation coefficient was done. A p-value of <0.05 
was considered statistically significant. 
 
Results 
Distribution of study subjects according to age was 
shown in table-I which shows that almost half (44%) 
patients belonged to age 30-39 years in group-A and 
16% in group-B. The mean age was 42.04±9.14 
years in group-A and 47.8±7.88 years in group-B. 
Figure-1 shows that more than half (56%) patients 
were male in group-A and 72% in group-B. 
 
The mean FPG was 5.45±0.88 mmol/l in group-A 
and 10.8±5.62 mmol/l in group-B. The mean HbA1C 
was 5.98±0.95% in group-A and 10.9±12.02% in 
group-B.  The difference was statistically significant 
(p<0.05) between two groups (Table-II). 
 
Table-III shows the mean TG was 173.16±36.9 
mg/dl in group-A and 219.4±70.32 mg/dl in group-
B. The mean High-density lipoprotein (HDL-C) was 
41.92±2.96 mg/dl in group-A and 39.32±4.23 mg/dl 
in group-B. The mean TG/HDL-C ratio was 
4.19±1.11 in group-A and 5.8±2.4 in group-B. The 
difference was statistically significant (p=0.001) 
between the two groups. 
 
Table-I: Distribution of the respondents 
according to age (n=50) 
 

Age (in years) 
Group A 

(n=25) 
Group B 
(n=25) 

n % n % 

30-39 11 44.0 4 16.0 

40-49 7 28.0 7 28.0 

50-59 7 28.0 14 56.0 

Mean ± SD 42.04±9.14 47.8±7.88 
 

 
Figure-1: Distribution of the gender in the study 
cases (n=50) 
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Table-II: Glycemic status of the study subjects (n=50) 
 

Glycemic profile 
Group A (n=25) Group B (n=25) 

p-value 
Mean±SD (Range) Mean±SD (Range) 

FPG (mmol/l) 5.45±0.88 (4.8-8) 10.8±5.62 (3.8-25.2) 0.001* 

HbA1C (%) 5.98±0.95 (5.5-6.4) 10.9±12.02 (7.6-10.4) 0.035* 
* = significant, p-value reached from Unpaired t-test
 
Table-III: Comparison of serum Triglyceride, HDL-Cholesterol and TG/HDL-Cholesterol ratio in between 
two study groups (n=50) 
 

Serum TG, HDL-C and 
TG/HDL-C ratio 

Group A (n=25) Group B (n=25) 
p-value 

Mean±SD (Range) Mean±SD (Range) 

TG (mg/dl) 173.16±36.9 (114-242) 219.4±70.32 (114-383) 0.001s 

HDL-C (mg/dl) 41.92±2.96 (36-48) 39.32±4.23 (30-46) 0.001s 

TG/HDL-C ratio 4.19±1.11 (2.5-6.72) 5.8±2.4 (2.48-10.53) 0.001s 
s = significant, p-value reached from Unpaired t-test 
 
Table-IV: Distribution of the respondents 
according to TG/HDL-C ratio (n=50) 
 

TG/HDL-C ratio 
Group A 

(n=25) 
Group B 
(n=25) 

n % n % 

≤2 0 0.0 0 0.0 

>2 25 100.0 25 100.0 
 

 
Figure-2: Scatterplot graph showing that the 
triglyceride had positive correlation with HbA1c 
which was not significant (r=0.192; p=0.182) 
 

 
Figure-3: Scatterplot graph showing that the 
TG/HDL-C had positive correlation with HbA1c 
which was not significant (r=0.234; p=0.102). 
 

Table-IV shows the distribution of the respondents 
according to TG/HDL-C ratio. It was observed that 
all (100%) patients of group-A and group-B 
belonged to TG/HDL-C ratio >2. Fig-2 and Fig-3 
shows that triglyceride and TG/HDL-C ratio had 
positive correlation with HbA1c but were not 
statistically significant. 
 
Discussion 
Diabetes mellitus is a common secondary cause of 
dyslilipidemia12. Dyslipidemia makes diabetic 
patients more susceptible to coronary artery disease 
which is the major cause of increased mortality and 
morbidity in these13. This study showed that almost 
half (44%) patients were aged 30-39 years in group-
A and 16% in group-B. The mean age was 
42.04±9.14 years in group-A and 47.8±7.88 years in 
group-B. In this study there were more males than 
females with type-2 diabetes mellitus in both 
groups. The high proportion of females in this study 
may be due to the nature of population admitting to 
this hospital. Aamir et al.14 and Saleh et al.15 also 
reported similar age distribution of diabetes mellitus 
subjects.  
 
The Diabetes complications and control trial 
(DCCT) established HbA1c as the gold standard of 
glycemic control16. Increased HbA1c is now 
considered as an independent risk factor for 
cardiovascular disease17. The level of HbA1c value 
<7.0% was said to be appropriate for reducing the 
risk of cardiovascular complications16. The current 
study showed mean HbA1c were significantly 
higher (p<0.05) in T2DM with poor glycemic 
control when compared to good glycemic control 
group. This observation was consistent with the 
findings of Tabazzum R, et al18. 
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Hypertriglyceridemia is considered the dominant 
lipid abnormality in insulin resistance and plays a 
pivotal role in determining the characteristic lipid 
profile of diabetic dyslipidemia8. In this study serum 
TG level was significantly higher in poor glycemic 
control group than good glycemic control group 
(219.4±70.32 vs 173.16±36.9, p=0.001). The 
significantly lower value of the ratio TG/HDL-
cholesterol was found in the group of patients with 
good glycemic control. (p=0.001) The mean value 
of the ratio TG/HDL-cholesterol in a group of 
patients with good glycemic control was 4.19±1.11 
and in the group of patients with poor glycemic 
control was 25.8±2.4. Similar findings were 
observed in other studies19,20. 
 
In the current study, we studied the correlations 
among HbA1c with serum triglyceride and 
TG/HDL-C ratio and found a positive correlation 
but were not statistically significant. In a study by 
Panjeta E, et al19 showed the positive significant 
correlation between HbA1c and serum TG. Khan 
HA, et al21 in their study showed the impact of 
glycaemic control on various lipid parameters in 
which severity of dyslipidemia increases in patients 
with higher HbA1c value. 
 
Conclusion 
This study showed a relationship between HbA1c 
and TG, as well as HbA1c and TAG/HDL-
cholesterol ratio, indicating that HbA1c is associated 
with dyslipidemia in patients with type-2 diabetes 
mellitus in addition to as glycemic control 
parameter. So, proper monitoring with good 
glycemic control of diabetes mellitus improves the 
serum lipid profile and thus might play an important 
role in reducing the risk of cardiovascular diseases 
in these patients.   
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