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Background: This project was aimed to study the prevalence of desirable and high risk levels of
lipid profiles in Saudi type 2 diabetics according to ATP III guidelines. Methods: This cross
sectional study was conducted at College of Medicine of King Saud University, Riyadh, Saudi
Arabia. A total of 507 Saudi type 2 diabetic patients were randomly selected. Selection criteria
include Saudi National of any sex aged more than 25 years. No exclusion criteria except those
patients who did not complete the investigations needed for this study. Fasting blood samples were
analyzed for total cholesterol (TC), triglycerides (TG), low density lipoprotein cholesterol (LDLC), high density lipoprotein cholesterol (HDL-C), glucose and glycosylated hemoglobin (HbA1c).
We assessed the percentage of patients falling into desirable, borderline and high risk categories
according to the criteria laid down by Adult Treatment Panel III of American Medical
Association. Results: It was found that 56.6, 23.6, 77.1 and 48.9 percent of diabetic subjects had
borderline to high risk levels of TC, TG, LDL-C and HDL-C respectively. Conclusions: It is
concluded that type 2 diabetic patients have a high frequency of atherogenic dyslipidemia
especially for TC, LDL-C and HDL-C. It is suggested that along with glycemic control physicians
should focus more on lipid profiles also.
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INTRODUCTION
The major clinical objective in the management of
DM is to control hyperglycaemia and the long term
objective is to prevent microvascular and
macrovascular
complications.1
Atherogenic
dyslipidemia is characterized by 3 lipoprotein
abnormalities: elevated very-low-density lipoproteins
(VLDL), small dense LDL particles, and low highdensity-lipoprotein (HDL) cholesterol. The lipid triad
occurs frequently in patients with premature CHD
and appears to be an atherogenic lipoprotein
phenotype independent of elevated LDL cholesterol
(LDL-C).2,3 Most patients with atherogenic
dyslipidemia are insulin resistant.4,5 Atherogenic
dyslipidemia in diabetic patients often is called
diabetic
dyslipidemia. Many
patients
with
atherogenic dyslipidemia also have an elevated serum
total apolipoprotein B.6 Although there is evidence
that each component of the lipid triad low HDL,
small
LDL,
and
remnant
lipoproteins—is
individually atherogenic, yet it is not possible to
determine the relative quantitative contribution of
each component. For this reason, the lipid triad is
viewed as a whole a “risk factor.”
An elevated concentration of serum LDL
cholesterol is a major risk factor for CHD.7 In fact,
some elevation of LDL cholesterol appears to be
necessary for the initiation and progression of
atherosclerosis. In populations having very low LDL
cholesterol levels, clinical CHD is relatively rare,
even when other risk factors hypertension, cigarette
smoking, and diabetes are common.8 In contrast,
severe elevations in LDL cholesterol can produce
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full-blown atherosclerosis and premature CHD in the
complete absence of other risk factors.9
Most patients with diabetes do not have
marked elevations of LDL cholesterol, but these
patients do carry high enough levels to that may lead
to atherosclerosis .10 The Scandinavian Simvastatin
Survival Study11 the Cholesterol and Recurrent
Events (CARE) trial,12 and the Long-Term
Intervention with Pravastatin in Ischemic Disease
(LIPID)13 showed a positive role of aggressive LDLlowering therapy on recurrent CHD events in
diabetics.
Syndrome X, the association of raised
concentrations of glucose, insulin, and triglyceride,
decreased concentrations of high density lipoprotein
cholesterol, and increased blood pressure, describes a
combination of previously reported risk factors for
coronary artery disease.14 Increased concentrations of
low density lipoprotein cholesterol may be more
pathogenic in patients with type 2 diabetes mellitus
than in non-diabetic patients because of the presence
of small dense low density lipoprotein cholesterol
particles 15 and oxidation of glycated low density
lipoprotein cholesterol.16
The 1.57 increased risk for an increment of
1 mmol/l in low density lipoprotein cholesterol
concentration equates to a 36% risk reduction for a
decrement of 1 mmol/l, similar to the 31% risk
reduction
achieved
with
a
3-hydroxy -3methylglutaryl coenzyme A reductase inhibitor in
men with hypercholesterolaemia.17
According to ATP III guidelines Diabetes
Mellitus is considered to be a coronary heart disease
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(CHD) equivalent. From cardiovascular medicine
aspect, it may be appropriate to say that "diabetes is a
cardiovascular disease." Diabetics have a very high
prevalence of cardiovascular disease morbidity and
mortality.7
Therefore, we aimed to study the frequency of
desirable and high risk levels of lipid profiles in a
cohort of Saudi type 2 diabetic patients according to
ATP III guidelines.

characteristics and lipid profile of the study patients
were calculated as Mean ± SD (Standard Deviation)
for continuous variables and as percentages for
categorical variables.

RESULTS
Descriptive characteristics and lipid profile of
diabetic patients including sex, age, BMI, duration of
diabetes, SBP, DBP, HbA1c, fasting glucose and
lipid profile are summarized in Table 1.
We
analyzed
the
prevalence
of
dyslipidemias according to ATP III guidelines (Table
2).7 The patients were categorized into Optimal,
borderline and high risk (Table3). It was found that
56.6, 23.6, 77.1 and 48.9 percent of diabetic subjects
had borderline to high risk levels of TC, TG, LDL-C
and HDL-C respectively.

MATERIAL AND METHODS

This cross sectional study was conducted at College
of Medicine, King Saud University, Riyadh, Saudi
Arabia. A total of 507 Saudi type 2 diabetic patients
were randomly studied. Selection criteria included
Saudi National of any sex and aged more than 25
years. No exclusion criteria except those patients who
did not complete the investigations needed for this
Table 1: Clinical characteristics and lipid profile
study.
in diabetic population (n=507)
Fasting blood samples were analyzed for
total cholesterol (TC), triglycerides (TG), low density
Variable
Values
lipoprotein cholesterol (LDL-C), high density
(Mean±SD)
lipoprotein cholesterol (HDL-C), glucose and
Age (years)
53.12 ±10.29
glycosylated hemoglobin (HbA1c). We assessed the
BMI (kg/m)
30.36 ± 4.46
percentage of patients falling into desirable,
FBS (mmol/l)
10.3 ± 4.0
borderline and high risk categories according to the
2 hour post prandial (mmol/l)
13.85 ± 5.42
criteria laid down by Adult Treatment Panel III of
HbA1c %
8.9 ± 2.4
American Medical Association 7
Duration (Years)
11.50 ± 7.02
The data was analyzed by computer
Systolic BP mmHg
138.32 ± 23.41
software program Statistical Package for Social
Diastolic BP mmHg
82.39 ±10.01
Sciences
(SPSS
Version
10).
Descriptive
Table 2: ATP III Classification of Categories of risk based on lipoprotein levels in adults
Risk
Total Cholesterol
LDL
Categories Mg/dl
mmol/l
mg/dl
mmol/l
mg/dl
High
= 240
= 6.2
= 130
= 3.4
< 35
Borderline 200-239
5.2-6.1
100-129
2.6-3.3
35-45
Optimal
< 200
< 5.2
< 100
< 2.6
> 45
For woman values of HDL Cholesterol should be increased by 10 mg/dl

HDL
mmol/l
< 0.9
0.9-1.0
> 1.0

Triglyceride
mg/dl
mmol/l
= 400
= 4.5
200-399
2.3-4.4
< 200
< 2.3

Table 3: Percentage distribution of desirable, moderate risk and high risk levels in DM patients according to
criteria by ATP III. (N = 507)
Lipid Types
Serum total cholesterol
Serum triglycerides
Serum LDL cholesterol
Serum HDL cholesterol

Desirable
220
387
116
259

(43.4
(76.3
(22.9
(51.1

%)
%)
%)
%)

Moderate risk

High risk

171 (33.7%)
101 (19.9 %)
149 (29.4%)
154 (30.4 %)

116 (22.9 %)
19 (3.7%)
242 (47.7 %)
94 (18.5 %)
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Fig-1: Frequency distribution of Optimal and
Risk (Moderate plus High Risk) levels of TC, TG,
LDL and HDL in diabetic subjects.

DISCUSSION
Patients with Diabetes Mellitus have a high
prevalence of coronary artery disease (CAD).18 The
major risk factors in DM are hyperglycemia,
dyslipidemias
and
hypertension.
Diabetic
dyslipidemia is characterized by elevated levels of
very low density lipoproteins cholesterol (VLDL-C),
low density lipoprotein cholesterol (LDL-C) and
lower levels of high density lipoproteins cholesterol
(HDL-C), often referred to as the lipid triad.19 Lipid
abnormalities in diabetic patients are likely to play an
important role in the development of atherogenesis
and so are called atherogenic dyslipidemia.20 An
issue of considerable interest is the relative
contribution of each component of atherogenic
dyslipidemia to CAD risk. Growing evidence
suggests that all the components of lipid triad are
independently atherogenic.21 The major risk factors
in DM are glycaemic status, dyslipidemia and
hypertension. The present study was an effort to
provide an insight into some of the ris k factors in
DM. In this study we observed that a high percentage
of type 2 diabetic patients have moderate to high risk
levels of TC, TG, LDL-C, HDL-C. This percentage is
quite higher for TC and LDL-C. According to NCEP
guidelines LDL-C is the main target of CVD
prevention.
In a study on Indian type 2 diabetic patients,
high prevalence of atherogenic dyslipidemias has
been reported.22 The prevalence of dyslipidemias is
also very high in Kuwait and it is reported that
diabetic patients with mixed hyperlipidaemia benefit
from tight glycaemic control, appropriate advice on
diet and exercise with regular reinforcement by
continuing contact with professional dietitians and
regular availability of drugs prescribed.23 It has been
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suggested that inspite of ethnic and cultural
differeneces diabetics have significantly higher
prevalence of dyslipidemias.24 In terms of benefit for
cardiovascular
protection,
treatment
of
hyperlipidemia has been reported to be more
beneficial than blood pressure or glycemic
control.25,2 6 In a similar study a higher prevalence of
undesirable levels of LDL-C has been reported in
Pakistani diabetic subjects.27
It is concluded that type 2 diabetic patients
have a high frequency of atherogenic dyslipidemia
especially for TC and LDL-C. It is suggested that
along with glycemic control physicians should focus
more on lipid profiles also.
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