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ABSTRACT 
Background: Type 2 diabetes mellitus (T2DM), is characterized by progressively increasing blood glucose levels due to insulin resistance and eventual 
insulin deficiency caused by loss of Beta cell function. To start with only postprandial (PPG) levels are raised and later on fasting plasma glucose 
(FBG) is also increased. It is noted that hypertension, dyslipidemias, weight gain and CVD are more prevalent among diabetics. Anti-diabetic agents 
used for control of diabetes mellitus must be able to improve blood glucose, blood pressure, lipid levels and body weight. Insulin and OHGs, both are 
effective treatment regimens in controlling hyperglycemic events. Objective: (1) To determine mean triglyceride, HDL and LDL levels in controlled 
type II diabetes mellitus patients. To compare mean triglyceride, HDL and LDL levels in controlled type II diabetes mellitus patients using oral 
hypoglycemic drugs with patient using insulin. Settings: Department of Medicine, Allied/DHQ hospital, Faisalabad. Duration: 6 months from 01-03-
2018 to 31-08-2018. Study Design: Cross-sectional Study. Methodology: Patients coming through OPD, fulfilling the inclusion criteria were enrolled 
and informed consent was taken from them. History regarding the treatment plan as taking insulin or oral hypoglycemic drugs was recorded. For 
assessing the triglyceride, LDL and HDL levels blood sample was sent to the hospital pathology laboratory and it was reported by pathologist. All the 
information was recorded on the proforma. Results: In our study, out of 225 cases, mean age was calculated as 50.27+7.76 years, 52%(n=117) were 
male whereas 48%(n=108) were females, on comparison of mean triglyceride levels in controlled type II diabetes mellitus patients using insulin or oral 
hypoglycemic drugs was recorded as 2.32+0.20  in patient on Oral Hypoglycemic drugs and 2.13+0.25 in patient on insulin therapy, p value was 
0.0001. LDL in oral hypoglycemic control was 3.05+0.32 and 2.44+0.24 in insulin therapy, p value was 0.002 whereas HDL readings were 1.02+0.13 
in patient on oral hypoglycemic drugs and 1.33+0.20 in patient on insulin therapy, p value was 0.0001. Conclusion: We concluded that mean 
triglyceride, HDL and LDL levels in controlled type II diabetes mellitus patients using insulin had better results as compared with patients using oral 
hypoglycemic drugs. 
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INTRODUCTION 
Diabetes is an increasing global health problem and the 
proportion of people with type 2 diabetes has increased in a 
much shorter time, throughout Asia.1 Type-II diabetes mellitus 
is prevalent in both developing and developed countries.2 As a 
matter of fact rates of diabetes is increasing worldwide. 
According to IDF number of diabetics is expected to increase 
from 366million in 2011 to 552 million in 2030.3   Pakistan is 
among the top 10 countries where number of patients with 
diabetes mellitus. The SEARCH study has shown that the 
prevalence of diabetes mellitus also depends upon racial and 
ethnic factors.4 Insulin resistance has been considered to play 
an integral role in the pathogenesis of the disease.5 Consequent 
Chronic hyperinsulinemia inhibits both insulin secretion and 
action, along with this hyperglycemia can impair both the insulin 
secretory response to glucose as well as cellular insulin 
sensitivity,6 various factors such as physical inactivity, 
inheritance. Bad eating habits, alcoholism etc. all are involved 
in the development of T2DM.7   

Micro and macro vascular complications occur due to chronic 
uncontrolled hyperglycemia in diabetes8,9. The complications of 
T2DM are mainly associated with diabetic vasculopathy, which 
are commonly grouped into two categories, viz., microvascular 
(retinopathy, neuropathy and nephropathy) and macrovascular 
(which puts the diabetic patients at increased risk of 
cardiovascular, cerebrovascular, peripheral vascular disease).10 
Diabetes Mellitus causes depression in large number of 
patients.11 Diabetes mellitus, initially considered a carbohydrate 
metabolic disease, is now described as a disorder of multiple 
etiologies with disturbances of carbohydrate, lipid as well as 
protein metabolism.12 Diabetes and dyslipidemia often occur 
simultaneously, both of which increase the risk of cardiovascular 
diseases. Abnormal lipid levels are more common in diabetes 
mellitus because various key enzymes and path ways in the 
metabolism of Lipids are effected by deficiency and insulin 
resistance 13-14 T2DM is accompanied by low levels of HDL-C 
and high TG.1 Diabetes patients with dyslipidemia have 
increased mortality.15 
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A multidisciplinary approach is needed for optimal glycemic 
control. In this various life style modification including diet and 
exercise are first line of management this followed by oral 
hypoglycemic agent (OHG) and / or insulin therapy. Although 
OHGs are the mainstay of treatment for achieving optimal 
control of blood glucose levels along with reduction of 
cardiovascular disease, the majority of patient ultimately may 
need insulin as a superior treatment modality for good glycemic 
control in T2DM.16 
Worldwide, a number of clinical studies have been conducted to 
provide evidence that intensive therapy reduces microvascular 
and macrovascular complications by controlling the lipids.17 
However, literature stated that the influence of oral 
hypoglycemic drugs on lipid were inconclusive In a study, 
triglycerides (TG) in controlled T2DM was 2.01±1.19 mmol/L, 
LDL-C was 2.89±1.12 mmol/L and HDL was 1.12±0.38mmol/L. 
In insulin users, triglycerides (TG) in controlled T2DM was 
2.01±1.42 mmol/L, LDL-C was 2.35±0.83 mmol/L and HDL was 
1.23±0.59mmol/L and with OHG, triglycerides (TG) in controlled 
T2DM was 2.11±1.15 mmol/L, LDL-C was 3.27±1.1 mmol/L and 
HDL was 1.09±0.28mmol/L. 
Abnormal lipid profile is a common problem in T2DM patients. 
As insulin and OHGs, both are effective treatment regimens in 
controlling hyperglycemic events. If either of these two 
treatment modalities proves to be more effective in controlling 
lipid profile in T2DM patients, then it will be helpful in modifying 
the future management plan to control glycemia as well as lipids 
in terms of triglyceride, HDL and LDL to reduce the diabetic 
associated morbidities. Patient care will be improved and it will 
also minimize the additional use of lipid lowering drugs with 
insulin resistance treatment.  
 
OPERATIONAL DEFINITIONS 
Type II diabetes mellitus: Diagnosed patients of diabetes 
mellitus (BSF>126mg/dl and BSR>200mg/dl on two different 
occasions) suffered from more than 1 year. 
Controlled diabetes: Patients having HbA1c < 7 was said to 
have controlled diabetes. 
Triglyceride, HDL and LDL level: These were measured in 
mmol/L by taking patient’s blood sample at time of enrollment. 
 

METHODOLOGY 
Study Design: Cross-sectional study. 
Settings: Department of Medicine, Allied/DHQ Hospital, 
Faisalabad-Pakistan. 
Duration: 6 months from 01-03-2018 to 31-08-2018 
Sampling Technique: Non probability consecutive sampling. 
Inclusion Criteria: 
Patient of both genders having age ranging from 30 to 65 years. 
Patients having controlled type II diabetes mellitus (as per 
operational definition) suffering from > 1 year. 
Exclusion Criteria: 
Patients on the same treatment regimens for < 6 months. 
Pregnant females. 
Patients with deranged clotting profile (INR>2). 
Patients with the history of chronic liver disease. 

Patients with renal insufficiency (serum creatinine>1.5mg/dl) or 
on hemodialysis. 
The patients who already had history of CAD or cerebrovascular 
accident (CVA) or were diagnosed as having CAD or CVA on 
enrolment and patients already taking lipid-lowering drugs. 
Data Collection Procedure: Patients coming through Medical 
OPD, who fulfill the inclusion criteria were enrolled and informed 
consent was taken from them. History regarding the glycemic 
control and treatment plan as taking insulin or oral hypoglycemic 
drugs was recorded. For assessing the triglyceride, LDL and 
HDL levels blood sample was sent to the hospital pathology 
laboratory and it was reported by pathologist.  
Data Analysis: All the data was entered and analyzed by using 
SPSS V-20. Descriptive statistics were calculated for all the 
variables. Mean and standard deviation was calculated for all 
the quantitative variables like age, duration of disease, 
triglyceride, LDL and HDL levels. 
 

RESULTS 
A total of 225 cases according to the inclusion/exclusion criteria 
were enrolled to determine mean triglyceride, HDL and LDL 
levels in controlled type II diabetes mellitus patients and to 
compare mean triglyceride, HDL and LDL levels in controlled 
type II diabetes mellitus patients using oral hypoglycemic drugs 
with those using insulin. 
Age distribution of the patients was done, it shows that 
58.67%(n=132) were between 20-50 years of age whereas 
41.33%(n=93) were between 51-65 years of age, mean+sd was 
calculated as 50.27+7.76 years. Table 1 
 
Table 1: Age distribution (n=225) 

Age (in years) Number of Patients % 

20-50 132 58.67 

51-65 93 41.33 

Total 225 100 

Mean+SD 50.27+7.76 

 
Gender distribution shows that52%(n=117) were male whereas 
48%(n=108) were females. Table 2 
 
Table 2: Gender distribution (n=225) 

Gender Number of patients % 

Male 117 52 

Female 108 48 

Total 225 100 

 
Mean duration of disease was recorded as 3.6+1.79 yeas.     
Table 3 
 
Table 3: Mean duration of disease (n=225) 

Duration of Disease (years) 
Mean SD 

3.6 1.79 

 
Mean lipid profile of the patients was recorded as 2.24+0.24 for 
triglycerides, 2.79+0.42 for LDL and 1.15+0.22 for HDL. Table 4 
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Table 4: Mean lipid profile of the patients (n=225) 

Lipid profile Mean SD 

Triglyceride 2.24 0.24 

LDL 2.79 0.42 

HDL 1.15 0.22 
 

Frequency of treatment plan shows that 57.33%(n=129) were 
on oral hypoglycemic drug while 42.67%(n=96) were on insulin 
therapy. (Table No. 5) 
 

Table 5: Frequency of treatment plan (n=225) 

Treatment plan No. of patients % 

Oral Hypoglycemic Drug 129 57.33 

Insulin therapy 96 42.67 

Total 225 100 
 

Comparison of mean triglyceride, levels in controlled type II 
diabetes mellitus patients using insulin with patient using oral 
hypoglycemic drugs was recorded as 2.32+0.20 in in Oral 
Hypoglycemic drugs and 2.13+0.25 in insulin therapy. P value 
was 0.0001, LDL in oral hypoglycemic control was 3.05+0.32 
and 2.44+0.24 in insulin therapy, p value was 0.002 whereas 
HDL readings were 1.02+0.13 in oral hypoglycemic drugs and 
1.33+0.20 in insulin therapy, p value was 0.0001. (Table No. 6). 
 

Table 6: Comparison of mean triglyceride, HDL and LDL 
levels in controlled type ii diabetes mellitus patients using 
insulin with patient using oral hypoglycemic drugs (n=225) 

Lipid 
profile 

Oral Hypoglycemic 
Drug 

Insulin 
therapy 

P 
value 

Mean SD Mean SD 

Triglyceride 2.32 0.20 2.13 0.25 0.0001 

LDL 3.05 0.32 2.44 0.24 0.001 

HDL 1.02 0.13 1.33 0.20 0.0001 

 

DISCUSSION 
Type 2 diabetes mellitus (T2DM), is characterized by 
progressively increasing blood glucose levels due to insulin 
resistance and eventual insulin deficiency caused by loss of 
Beta cell function. Initially PPG increases followed by raise in 
FPG. various risk factors like hypertension, dyslipidemias and 
obesity are also associated with diabetes mellitus specially 
those having poor control of blood glucose levels. Anti-diabetic 
agents used for control of diabetes mellitus must be able to improve 
blood glucose, blood pressure, lipid levels and body weight.  
Antibiotic agents especially Metformin and Glitazones have 
good effect on lipid metabolism by reducing insulin resistance. 
Improvements in glycemic control during sulfonylurea therapy 
have been associated with decreases in plasma total 
cholesterol, total triglyceride, very-low-density lipoprotein 
(VLDL) cholesterol and low-density lipoprotein (LDL) cholesterol 
levels, and either an increase or no change in HDL cholesterol 
levels. Pathways for the consumption of carbohydrates and fats 
are closely associated with each other so insulin which has a 
profound effect on carbohydrates metabolism also has an 
important effect on lipid metabolism.18 

As insulin and OHGs, both are effective treatment regimens in 
controlling hyperglycemic events this study was planned to 
compare mean triglyceride, HDL and LDL levels in controlled 
type II diabetes mellitus patients using insulin with those 
patients using oral hypoglycemic drugs. If either of these two 
treatment modalities proves to be effective in controlling lipid 
profile in T2DM patients, then it may be helpful in modifying the 
future management plan to control glycemia as well as lipids in 
terms of triglyceride, HDL and LDL to reduce the diabetes 
associated morbidities. Patient care may be improved by 
minimizing the additional use of lipid lowering drugs along with 
insulin resistance treatment.  
In our study, out of 225 cases, mean age was calculated as 
50.27+7.76 years,52%(n=117) were male whereas 48%(n=108) 
were females. A study by Meo et al shows that overall 
prevalence of T2DM in males is higher than female and this is 
also noted in our study.19 On comparison of mean triglyceride, 
HDL and LDL levels in controlled type II diabetes mellitus 
patients using insulin with oral hypoglycemic drugs was 
recorded as 2.32+0.20 in Oral Hypoglycemic drugs and 
2.13+0.25 in insulin therapy for triglycerides, p value was 
0.0001, LDL in oral hypoglycemic control was 3.05+0.32 and 
2.44+0.24 in insulin therapy, p value was 0.002 whereas HDL 
readings were 1.02+0.13 in oral hypoglycemic drugs and 
1.33+0.20 in insulin therapy, p value was 0.0001. 
A previous study reveals that triglycerides (TG) in controlled 
T2DM were 2.01±1.19 mmol/L, LDL-C was 2.89±1.12 mmol/L 
and HDL was 1.12±0.38mmol/L. While in insulin users, 
triglycerides (TG) in controlled T2DM was 2.01±1.42 mmol/L, 
LDL-C was 2.35±0.83 mmol/L and HDL was 1.23±0.59mmol/L 
and with OHG, triglycerides (TG) in controlled T2DM was 
2.11±1.15 mmol/L, LDL-C was 3.27±1.1 mmol/L and HDL was 
1.09±0.28mmol/L.16 These findings collaborate with our findings.  

Various studies show that metformin reduces total cholesterol 
levels20 while some others say that both total cholesterol and 
triglycerides are reduce while HDL C is increased21 and this 
effect is seen even in individual who does not have diabetes 
mellitus. On the other hand, there are some studies which nullify 
this beneficial effect of Metformin on lipids.22 
A previous meta-analysis covering 41 studies on the effects of 
metformin on BP and lipid profile showed that only TC reduction 
was significant.   
We found very limited data to compared with national or 
international studies on the same issue evaluated in our study. 
Though, our findings reveal that insulin therapy cases had 
significantly better lipid profile as compared to oral 
hyperglycemic control drugs but it needs to be verified through 
more multicenter studies in our local population. 
 

CONCLUSION 
We concluded that mean triglyceride, HDL and LDL levels in 
controlled type II diabetes mellitus patients using insulin had 
better results when compared with oral hypoglycemic drugs. 
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