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Background: Diabetes mellitus increases the risk of atherosclerotic vascular disease because of associated
dyslipidaemia. Many studies advocate aggressive management of lipid disorders in Type 2 Diabetes to
decrease these complications. This study was carried out to know the frequency of dyslipidaemia in our
patients and also to determine that whether patients with good glycaemic control (HbA1c≤8%) are having
better lipid profile than poorly controlled group. Cross-sectional survey was conducted in Medical OPD
and Medical ‘B’ Ward of Ayub Teaching Hospital, Abbottabad between March 2006 to March 2007.
Methods: Patients with Type 2 Diabetes mellitus coming to Medical OPD as well as among those
admitted in Medical ‘B’ Ward fulfilling the inclusion criteria were selected. Blood was taken in the fasting
state for lipid profile, fasting blood glucose and glycosylated haemoglobin determination. Results:
Among 100 patients with Type 2 Diabetes, 78 were found to have hypertriglyceridaemia, while, 92 had
LDL-Cholesterol in borderline cardiovascular risk status. Out of 78 patients with hypertriglyceridaemia 46
(59%) were poorly controlled diabetics (HbA1c>8%) emphasizing the importance of good glycaemic
control. However none of our patients had a low HDL-Cholesterol as found in some other studies.
Conclusion: Hypertriglyceridaemia along with impaired LDL-Cholesterol is present in majority of our
patients. Good glycaemic control does affect the lipid profile in Type 2 Diabetes mellitus. However to
provide the benefits of lipid lowering therapy to our patients, as confirmed in many studies, we need more
awareness and placebo controlled double blind studies.
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INTRODUCTION
Type 2 Diabetes Mellitus is a heterogeneous
condition characterized by the presence of both
impaired insulin secretion and insulin resistance.1 It
has, unfortunately, reached epidemic proportions
now-a-days.2 Diabetes care is complex and requires
that many issues, beyond glycaemic control, be
addressed.3 It is a chronic disease and usually
irreversible.4 Therefore the patients with diabetes
often have to consult health-care providers for the
remainder of their lives. They are prone to certain
complications and evidence emerged in the 1990s
supporting the benefits of glycaemic control as well
as control of blood pressure and lipid levels in the
prevention or delay in onset & severity of diabetes
complications.5–7 Diabetes mellitus is a common
secondary cause of hyperlipidaemia, particularly, if
glycaemic control is poor8–11, which in-turn is an
important risk factor for atherosclerosis and coronary
heart disease. While the management of
hyperglycaemia,the hallmark metabolic abnormality
associated with diabetes, has historically had centre
stage in the treatment of diabetes, therapies directed
at other coincident features such asdyslipidaemia,
hypertension, hypercoagulability, obesity and insulin
resistance have also been a major focus of research
and therapy.3 Intensive treatment strategies have been
demonstrated to reduce complications in diabetics.5–
7,12

Patients with diabetes can have a reasonably
normal life-style if they are well educated and

motivated concerning the disease. However, most of
our patients belong to low or middle socioeconomic
class and are less educated. As a result, dietary
control and compliance with treatment is not up to
standards. This study was conducted to see whether
they are having dyslipidaemia consistent with other
studies and at increased risk of coronary artery
disease & other diabetes related complications.8–
10,13,14,24,25
The study also aims to compare lipid levels
of patients with good glycaemic control to those with
poor glycaemic status.

MATERIALS AND METHODS
Type 2 Diabetic patients coming to Medical OPD as
well as those admitted in Medical ‘B’ Ward during
March, 2006 to March, 2007 fulfilling the inclusion
criteria were selected. Hundred patients were enrolled
in the study who were≥40 years and no
clinical/electrocardiographic evidence of coronary
artery disease and not suffering from other causes of
secondary hyperlipidaemia. Incidentally, 50% of the
patients were females. Blood samples were taken
from the patients in the fasting state for lipid
estimation. In addition, patients’ FBG (fasting blood
glucose) and HbA1c (Glycosylated haemoglobin)
were also estimated to know about the glycaemic
control of patients. Any previous records of blood
sugars with the patients were also noted. ECG
(electrocardiogram) of all patients was taken and
routine investigations done. Lipid levels of patients
were compared against the recommendations for
adults with diabetes.15,16 In addition a comparison
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was also made of the lipid levels in patients with
good control of diabetes (HbA1c≤8% )17 with those
having poor glycaemic control (HbA1c>8%).The
data was collected on a questionnaire and entered
into computer using SPSS-10. Continuous variables
were described in terms of Mean±SD and categorical
variables in terms of frequencies and percentages.

Table-5: Cardiovascular risk status according to
the lipid levels & glycaemic status
HbA1c

≤8%

RESULTS
The results of our study are given in Table-1 to 5 and
Figure-1.
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Figure-1: Percentage of patients with hypertriglyceridaemia according to their glycaemic status
Table-1: Lipid levels of Patients
Lipids
LDL-Cholesterol
Triglycerides
HDL-Cholesterol

Recommended level for
adults with Diabetes
<2.6 mmol/l (<100 mg/dl)
<1.7 mmol/l (<150 mg/dl)
>1.0 mmol/l (>40 mg/dl)

of patients as per
recommendations
None
22
100

Table-2: Cardiovascular risk status of Patients
according to their lipid levels
Lipids
LDL-Cholesterol

Triglycerides

HDL-Cholesterol

Plasma
Concentration
>3.4 mmol/l
2.6–3.4 mmol/l
<2.6 mmol/l
>4.5 mmol/l
2.2–4.5 mmol/l
<2.2 mmol/l
<0.9 mmol/l
1.2–0.9 mmol/l
>1.2 mmol/l

Cardiovascular
Risk Status
High
Borderline
Low
High
Borderline
Low
High
Borderline
Low

No. of
Patients
6
94
0
0
16
84
0
10
90

Table-3: Glycaemic status of Patients
HbA1c
Glycaemic Status
No. Of Patients
≤ 8%*
Good
50
> 8%
Poor
50
*Referenced to a non-diabetic range of 4.4-6.7 using Bio-Systems based assay

Table-4: Lipid levels of patients according to their
glycaemic status
HbA1c

Lipids

≤ 8%

LDL-Cholesterol
Triglycerides
HDL-Cholesterol
LDL-Cholesterol
Triglycerides
HDL-Cholesterol

52

Plasma
Cardiovascular No. of
Concentration Risk Status Patients
>3.4 mmol/l
High
0
LDL2.6–3.4 mmol/l Borderline
50
Cholesterol
<2.6 mmol/l
Low
0
>4.5 mmol/l
High
0
Triglycerides 2.2–4.5 mmol/l Borderline
0
<2.2 mmol/l
Low
50
<0.9 mmol/l
High
0
HDL1.2–0.9 mmol/l Borderline
4
Cholesterol
>1.2 mmol/l
Low
46
>3.4 mmol/l
High
6
LDL2.6–3.4 mmol/l Borderline
44
Cholesterol
<2.6 mmol/l
Low
0
>4.5 mmol/l
High
0
Triglycerides 2.2–4.5 mmol/l Borderline
16
<2.2 mmol/l
Low
34
<0.9 mmol/l
High
0
HDL1.2–0.9 mmol/l Borderline
6
Cholesterol
>1.2 mmol/l
Low
44

20
10
1

> 8%

Lipids

Recommended level for
adults with Diabetes
<2.6 mmol/l
<1.7 mmol/l
>1.0 mmol/l
<2.6 mmol/l
<1.7 mmol/l
>1.0 mmol/l

No. of
Patients
0
18
50
0
4
50

DISCUSSION
Diabetes mellitus increases the risk for atherosclerotic
vascular disease. The risk is greatest in people who have
other known risk factors, such as, dyslipidaemia,
hypertension, smoking and obesity. There is a twofold
to fourfold excess risk of coronary artery disease in type
2 diabetes mellitus compared with non-diabetic
patients.18,19 Indeed, 75–80% of adult diabetic patients
die of coronary artery disease, cerebrovascular disease,
peripheral vascular disease or a combination of these
conditions.20,21 Patients with type 2 diabetes can have
many
lipid
abnormalities,
including
hyperchylomicronaemia, elevated levels of very low-density
lipoprotein cholesterol (VLDL-C),low-density lipoprotein
cholesterol (LDL-C) and triglycerides; and low levels of
high-density lipoprotein cholesterol (HDL-C).22 Lipid
abnormalities may be the result of the unbalanced
metabolic state of diabetes (i.e., hyperglycaemia and
insulin resistance) and improved control of
hyperglycaemia does moderate diabetes-associated
dyslipidaemia.23,24 In type 2 diabetes the major
disturbances in lipoprotein metabolism are reflected by
an increase in plasma triglyceride and a low HDLCholesterol with normal or near normal LDLCholesterol levels. However in diabetics this LDL
fraction contains a greater proportion of small, dense
LDL particles which are believed to be more
atherogenic.25,26 In our patients none was found to have
LDL-Cholesterol meeting the recommended level
while Triglycerides were as per recommendations in
only 22% of patients (Table-1).
HDL-Cholesterol level was, however, meeting
the recommendations in all of our patients (Table-1). In
patients with good glycaemic control (HbA1c≤8%) 64%
of patients had triglycerides above the recommended
level compared with 92% of patients with poor
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glycaemic control (HbA1c>8%) (Table-4 and 6).
Moreover as far as cardiovascular risk status is
concerned, all the patients with HbA1c≤8% were in low
risk category while among patients with HbA1c>8%, 16
(32%) were having borderline cardiovascular risk status
(Table-5). LDL-Cholesterol levels did not meet the
recommendations in both groups of patients while
HDL-Cholesterol was above required levels in all
patients (Table-4).
Longitudinal epidemiology has pointed to the
importance of raised plasma triglycerides and low HDLCholesterol as a risk factor for coronary disease in
diabetic subjects24,26 and there is supportive evidence for
aggressive management of lipid disorders in type 2
diabetes.27–30 Majority of our patients have
hypertriglyceridaemia, i.e., 78% of patients (Table-1)
and LDL-Cholesterol in borderline cardiovascular
status, i.e., 94% of patients (Table-2) which is consistent
with other studies.9,10,24,25,29 However none of our
patients had a low HDL-Cholesterol compared with
other studies13,14,24, which, is also a modifiable risk
factor for coronary vascular disease. Although evidence
has been provided for new treatment guidelines
regarding dyslipidaemia in diabetes15,16 and one local
study has shown that one out of every three patients
with Acute Myocardial Infarction was found to have
Diabetes Mellitus, emphasizing its deleterious effects on
the body.31 However to apply these guidelines to our
patients we need more controlled studies. As far as
glycaemic status and lipid disorders are concerned
hypertriglyceridaemia was found in 64% of patients
with good glycaemic control compared with 92% of
patients in poorly controlled group, i.e., p<0.05 (Table-4
and Figure-1). This is statistically quite significant and
needs to be evaluated on a larger scale as there are
studies showing that improved control of
hyperglycaemia
do modify diabetes associated
dyslipidaemia.23,24 LDL-Cholesterol and HDLCholesterol,on the other hand, revealed the same pattern
in both groups of patients (Table-4).
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