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Abstract

Cardiovascular disease (CVD) is the major cause of death in diabetic patient. In order to decrease CVD,

management of dyslipidemia is very important. American diabetes association (ADA) recommended that plasma

LDL cholesterol should be <100 mg/dl. Cunently (2005), ADA recommended more aggressive LDL target. Diabetic

patients with plasma cholesterol >135 mg/dl must be treated except for the patients <40 years old. Plasma cholesterol

must be lower by 30-40% with LDL <100 mg/dl for primary and 70 mgldL for secondary CVD prevention.

Undentanding about current dyslipidemia status in people with diabetes is very important milestone for CVD Prevention

diabetics. Objectives: To demonstrate a current status of dyslipidemia in type 2 diabetes mellitus, to demonstrate the

associated factors of good lipid control, to demonstrate the association of lipid levels and the vascular complications

and to demonstrate the pattems of lipid lowering therapy in Maharat Nakhon Ratchasima hospital. Material and

Methods: One thousand type 2 diabetic patients who attended at least one year at diabetic clinics in Maharat Nakhon

Ratchasima hospital from April to December 2003 were recruited. Individual demographic data including education,

socioeconomic status, diabetic complications and plasma lipid concentration and other metabolic parameters within six

months were recorded based on the ADA guideline. Results: There were 1,000 type 2 diabetes (Age 59.4+6.8 years,

M:F 27 .3Yo:72|7%) from I ,066 diabetic patients. In this group, mean fasting plasma glucose was 151.9+54.2 mgldL

while HbAlc was 7.9+2.1 mg/dl. Seventy-five percent had hypertension, 6.lolo had a history of coronary artery

disease and 3.6% had a history of cerebrovascular disease. Plasma lipid profiles were mean total cholesterol of 203.8!47 .2

mg/dl,meanLDL-Cof I 15.2+38.1mgldl, meantriglyceride of 164.7+106;7 mg/dl andmeanHDL-Cof 55.9+16.0
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mgldL.Only34.4%tooklipidloweringagents,2T.3%withstatin only,5.9o/owithfibrateonlyand l.4Yowitha

combination. More than half of diabetic patients (65.6%) did not take lipid lowering agents, even ones who had LDL-

C >100 mg/dl. Conclusion: Elevated LDL cholesterol was the most important dyslipidemia in diabetes. But only

about 35% took lipid-lowering agents. The association between vascular complication and level of lipid control was

demonstrated however correlation between cardiovascular disease and lipid level control was not identified.
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Introduction

Cardiovascular disease (CVD) is the most com-

mon cause of death in diabetic subjects. Three-fourths

of diabetic patients dies of CVD. Coronary artery dis-

ease is the most common CVD in diabetic subjects. Dia-

betic subjects have risk of CVD equivalent to the sub-

jects with history of coron ary artery disease('). The sub-

jects who have both diabetes and history of coronary

artery disease have much worse fate. Lipid lowering is

one of the important strategies in reducing CVD('). As

coronary risk categorizedby NCEP III the target of

LDL-c level in diabetic subjects must be low as in sub-

jects with history of coronary afiery disease(t). Recent

studies showed more aggressive target of lipid lowering

might add more benefits(o 
t). 

The Heart Protection Study

(HPS) demonstrated that diabetic patients over the age

of 40 years with a total cholesterol >135 mg/dl, LDL

reduction about30%o frombaseline with simvastatin was

associated with 25Yo reduction in the first episode of

major coronary artery events independent of baseline

LDL, preexisting vascular disease, type or duration of

diabetes or adequacy of glycemic control. Similarly in

the Collaborative Atorvastatin Diabetes Study

(CARDS), patients with type 2 diabetes randomized to

atorvastatin l0 mg daily had a significant reduction in

cardiovascular events including stroke. Recent clinical

trials in high-risk patients, such as those with acute coro-

nary syndromes or previous cardiovascular events(68),

have demonstrated that more aggressive therapy with

high doses of statins to achieve an LDL less than 70 mg/

dL led to a significant reduction in further events. Thus,

American Diabetic Association recommended(') that

serum lipid target for diabetic subjects are LDl-choles-

terol less than 100 mgldl-, triglyceride less than 150 mg/

dL and HDl-cholesterol more than 40 (male), 50 (fe-

male) mg/dl. According to HPS information, ADA rec-

ommended more aggressive lipid strategy. The diabetic

subjects who are more than 40 years old with serum

total cholesterol more than 135 mg/dl should receive

lipid lowering agent in order to decrease serum choles-

terol by 30-40% and LDl-cholesterol to less than 100

(for the subjects without previous CVD history), 70 (for

the subjects withprevious CVD history) mgldL.
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Understanding about current dyslipidemia status

in people with diabetes is very important for making

appropriate recommendation in management of

coronary risk in diabetic population. Objectives of this

study are to demonstrate a current status of dyslipidemia

in patients with type 2 diabetes mellitus, to demonstrate

the associated factors of good lipid control, to demon-

strate the association of lipid levels and the vascular

complications, and to demonstrate the pattems of lipid

lowering therapy in Maharat Nakhon Ratchasima

Hospital.

Research Design and Methods

Setting and Subjects

This is a part of the Diabetic Registry Project in

Maharat Nakhon Ratchasima Hospital, a cross-sectional

study, which was carried out from April to December

2003. It was conducted in the diabetic clinic of Maharat

Nakhon Ratchasima Hospital which is a tertiary care

centers in Thailand. The subjects of this study were

diabetic patients treated in our diabetic clinic and needed

to accept to be participants in this registry. The diagnosis

ofdiabetes mellitus was made according to the American

Diabetes Association criteria 1997""'.The total number

of diabetic patients who were registered at Maharat

Nakhon Ratchasima hospital was 1,066. From those, 66

patients were type 1 diabetes and 1,000 patients were

type 2 diabetes and only type 2 diabetic patients were

included in the analysis.

Methods and Meusurements

The registry data were recorded in the case record

form by interviewing and examining the patients and

reviewing their medical records which composed of

demographic data, pertinent physical examination, labo-

ratory examinations performed during the last 12

months of recruitment, specific medications including

insulin, oral hypoglycemic agents, antihypertensive

agents, lipid lowering agents and aspirin and diabetic

complications. All of them were verified by physician's

repons.

Blood pressure was measured at right arm, after

S-minute rest, twice for 30 seconds apart, by using an

automated blood pressure machines (OMRON T4).

Hypertension was defined as systolic blood pressure 2

140 mmHg and/or diastolic blood pressure > 90 mmHg,

or was considered to be present if the patient was being

treated with antihypertensive drugs. Height and weight

were measured in light clothing and body mass index

was calculated as weight (kg) / height (m):. Information

on alcohol consumption, smoking, medication and

history of diabetes were obtainedby interview.

Eye examinations within one year from registry

day emphasizing on retinal examinations, visual acuity

and cataract findings were performed. The retinal

examinations were evaluated by the opthalmologists

from each center with direct opthalmoscopy after full

dilatation ofpupils. Levels ofretinopathy were classified

into non-proliferative diabetic retinopathy (NPDR) and

proliferative diabetic retinopathy (PDR) categories(' ' 
).

NPDR was defined and characterized by an increase in

vascular permeability or vascular closure; such as

microaneurysms, dot and blot hemorrhage and

exudates. PDR was defined ifthere was vasoproliferation

of new vessels on or within the retina including its

complications such as vitreous hemorrhage orpre-retinal

hemorrhage. Severity of retinopathy was based on the
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gmding ofthe worse eye. Visual acuity was assessed by

using the Snellen's chart. Legal blindness was defined as

visual acuity of less than 6/60 in the better eye with best

possible correction.

Nephropathy was and defined as the followings:

positive microalbuminuria was defined if two ofthree

tests were positive within one year, proteinuria was

defined if urine dipstick test for protein was at least l+

level, and renal insufficiency was defined when serum

creatinine>2 mgldL.

History of ischemic heart disease (IHD) was

classified into two categories according to a clinical

diagnosis; definite IHD in cases ofpositive and cardiac

catheterization, cardiac stress test or history of myo-

cardial infarction and possible IHD in cases of a history

of angina or using medications for IHD without definite

IHD. A history of stroke was classified into three

categories; ischemic stroke, hemorrhagic stroke and

unknown.

We defined smoking status into three categories;

current smoking was one who continued smoking until

the day ofexamination or who quitted smoking less than

one year before the day of examination, ex-smoker was

one who quitted smoking at least one year before the

day of examination and non-smoking was one who had

never smoked.

We defined alcoholic drinking status into three

categories; current drinking was one who continued

drinking until the day of examination, abstinence was

one who quitted alcoholic drinking at least one year

before the day ofexamination, andnon-alcoholic drinking

was one who had never drunk alcohol or drank less than

2 times per month.

Fasting plasma glucose, serum total cholesterol, HDL

cholesterol (HDL-C) and triglyceride levels were

determined by the enzymatic methods. LDL cholesterol

(LDL-C) was calculated using the Friedewald's formula

(LDL : total cholesterol-HDl-TG/5). Glycosylated

hemoglobin (HbAlc), plasma creatinine, and urine

microalbumin levels were determined by the central

laboratory of each hospital using standard methods with

local quality control. Urine analysis was performed by

using a urine specimen in the morning.

The study was approved by the ethic committee

of the Endocrine Society of Thailand and by the ethic

committee of each hospital. Informed consent for the

sfudy was obtained from all participants.

Stutistical methods

Descriptive statistics was used to describe the

studied subjects. Proportions of studied variables were

compared with Chi-square and Fisher's exact tests.

Differences in mean values of studied variables were

compared by using t-test and Mann-Whitney U test. The

crude odds ratio was calculated to define a univariate

association between a lipid profile level and an occurrence

of each vascular complication. Statistical analyses were

performed with STATA version 8.0 (Stata Coropera-

tion, College Station TX, U.S.). If p- values were < 0.05,

they would be considered statistically significant.

Results

From 1,066 diabetic patients, I,000 subjects who

were diagnosed as type II diabetes were recruited for

the analysis. There were 727 females and 273 males.

Patients' age ranged from 33 to 83 years with a mean

age of 59.4!6.8 years and the duration of diabetes varied
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from newly diagnosed to 30 years. Mean fasting plasma

glucose was I 5 1.915 4.2 mgl dL and mean HbAlc was

7 .9 t-2. 1 mgl dL. In this group, 7 0 . soh had hypertension,

6.lo/ohad a history of coronary artery disease and3.6oh

had a history of cerebrovascular disease. Plasma lipid

profiles were mean total cholesterol of 203.8147.2

mgldL, mean LDL-C of 115.2+38.1 mg/dl-, mean

triglyceride of 164.7t106.7 mg/dl and mean HDL-C of

55.9t16.0 mg/dl. The percentages ofpatients with type

2 diabetes mellitus according to the levels of lipid control

were demonstrated in Table l. According to the

recommen-dations for adults with diabetes mellitus from

the American Diabetes Association (ADA)''), 35.8o/o of

the patients had LDL-C less than 100 mg/dl, 56.9ohhad

triglyceride less than 150 mg/dl and66.2o/ohadHDl-C

level more than4}mgldL inmale and more than 50 mg/

dL in female.

Table I Percentage of patients with types 2 diabetes

according to the levels of lipid control

Levels of lipid control Percentage

Clinical characteristics associated with good LDL-

C level (less than 100 mgldl.), according to the ADA

recommendation(t), were demonstrated in Table 2, ie.

systolic BP, diastolic BP, bodymass index (BMI), gender

(less female), smoking status and hypertension status.

The group ofpatients with good LDL-C levels had lower

means of systolic BP, diastolic BP and BMI, lower

percentages offemale gender and hypertension but a

higher percentage of current smoking than those with

higher LDL-C levels. Nevertheless, age of patients,

duration of diabetes, fasting plasma glucose, HbAlc,

serum creatinine, triglyceride, HDL-C and alcoholic

drinking status were not significantly associated with a

goodLDL-Clevel.

Clinical characteristics associated with a good

triglyceride level (less than 150 mg/dl-), according to

the ADA recommendation, were shown in Table 3, ie.

diastolic BP, fasting plasma glucose, total cholesterol,

LDL-C, BMI and hypertension status. The group of

patients with a good triglyceride level had lower means

of diastolic BP, fasting plasma glucose, HbAlc, total

cholesterol, LDL-C, HDL-C level, BMI and a lower

percentage ofhypertension. The following factors were

not significantly associated with a good triglyceride level

ie. gender, age ofpatients, duration ofdiabetes, systolic

BP, serum creatinine, smoking and alcoholic drinking

status.

Clinical characteristics associated with good HDL-

C level (>40 mg/dl in male and >50 mgldL in female),

according to the ADA recommendation, were demon-

strated in Table 4, ie. total cholesterol, triglyceride,

gender, status of smoking and alcoholic drinking. The

group of patients with a good HDL-C level had a lower

LDL (mg/dl)

< 100

100 - <130

130 - <160

< 160

Triglyceride (mg/dl)

< 150

t50-<400

< 400

HDL (mg/dl-)

male>40&female>50

male<40&female<50

35.8

31.6

2t.0

I 1.6

56.9

39.4

3.7

66.2

33.8
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Table 2 Clinical characteristics according to LDL-C levels in type 2 diabetes

Parameters* LDL{<100mg/dl LDL{<100mg/dl P-value

Age (years)

Duration of DM (years)

Systolic BP (mmHg)

Diastolic BP (mmHg)

FBS (mg/dl)

HbAlc (%)

Creatinine (mg/dl)

Total cholesterol (mg/dl)

Triglyceride (mg/dl)

HDL-C (mg/dl)

I-DL-C (me/dl-)

BMI (kg/m2)

Female (%)

Smoking (%)

Non-smoking

Ex-smokers

Current smoking

Alcohol (%)

Non-drinking

Abstinence

Current drinking

Hypertension (%)

59.8+11.1

8.4+'7.1

138.0124.0

76.5+l 1.5

l5l.l+57.7
'7.8!2.0

1.5+1.2

167.0!29.r

166.1+l15.8

54.8+17.5

77.5+16.9

24.4!4.4

67.8

77.9

13.8

8.4

72.0

t4.3

13.7

66.4

59.2+10.7

8.1+6.6

t43.7+23.9

78.5+12.4

152.3+52.3

8.0+2.2

1.4+1.0

224.3!42.7

I 63.9+ 101 .3

56.6+15.0

136.3+30.6

2s.s!4.6

75.4

84.9

9.9

5.3

72.0

15.6

12.4

72.8

0.400

0.449

<0.001

0.010

0.754

0.225

0.669

<0.001

0.764

0.105

<0.001

<0.001

0.009

0.018

0.764

0.034

* Data are presented as mean * standard deviation (SD) and percentages.

mean of triglyceride level and lower percentages of fe-

male patients and alcoholic drinking than a group with

lower HDL-C levels. Nevertheless, the group of good

HDL-C level had higher total cholesterol and LDL-C and

also higherpercentages ofcurrent smoking and current

alcoholic drinking. Moreover, other factors which were

not significantly associated with a good HDL-C level

included age ofpatients, duration ofdiabetes, systolic

BP and DBP, fasting plasma glucose, HbA1c, serum

creatinine, BMI and hypertension status.

Table 5, 6 and 7 demonstrated the univariate

associations between vascular complications of type 2

diabetic patients and the levels of LDL-C, triglyceride

and HDL-C respectively. AS compared with a group of

diabetic patients withLDL-C <100 mg/dl, a group with

LDL-C of I 30-< 160 mg/dl had a significant association

with an occulrence of hypertension with an odds ratio

(OR) (95% confidential interval) of l.l4 (1.02-1.21).

Whereas a group with LDL-C of >160 mg/dl had

significant associations with an occurrence of hyper-
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tension with OR of l.l8 (1.04-1.33), with DR (both

NPDR andPDR) withORof 1.86 (1.15-3.01) and also

with PDR with oR of 2. 1 6 (t.n -4.20).

AS compared with a group of diabetic patients

with a triglyceride level <150 mgldL, a group with

triglyceride level 150-<400 mg/dl had significant

associations with an occurrence of hypertension with

OR of I .09 ( I .00- 1 . I 8) and with positive proteinuria with

OR of 1.33 (1.06-1.65). Moreover, a group with

triglyceride level >400 mg/dl had also significant

associations with a history of peripheral vascular disease

(PVD) with OR of 4.88 (2.23-10.69) and with positive

proteinuria with OR of 1.87 (1.21-2.81), as compared

with the group oftriglyceride <150 mg/dl.

As compared with a group of diabetic patients

with HDL-C >60 mg/dl, a group of HDL-C <40 m{dL

had significant associations with an occurrence of

blindness (both DM-related and non-DM related) with

OR of 3.28 (1.02-10.55), with a history of foot ulcer

with OR of 2.06 ( I .06-3.98), with positive proteinuria

Table 3 Clinical characteristics according to triglyceride (TG) levels in type 2 diabetes

Parameters* TG < 150 mg/dl TG > 150 mg/dl P- value

Age (years)

Duration of DM (years)

Sytolic BP (mmHg)

Diastolic BP (mmHg)

FBS (mg/dl-)

HbAlc (%)

Creatinine (mg/dl-)

Total cholesterol (mg/dl)

Triglyceride (mg/dl)

HDL-C (mg/dl)

LDL-C (mg/dl)

BMI (keim2)

Female (%)

Smoking (%)

Non-smoking

Ex-smokers

Current smoking

Alcohol (%)

Non-drinking

Abstinence

Current drinking

Hypertension

59.7+1 1.0

8.4+7.1

141.2+24.1

76.9+12.4

146.6+48.4

7.8+2.1

1.43+1.07

192.6+40.3

102.0+27.6

59.3+16.2

112.8+35.9

24.8L4.5

70.8

81 .3

12.7

6.0

70.6

16.7

12.7

67.8

59.1+10.7

8.0!6.2

142.2+24.2

78.9+1 1.6

158.8+60.4

8.1+2.12

L5+1.1

218.6+51.4

247.4tr15.6

51.6+14.6

1 18.3140.7

25.s!4.6

75.2

83.8

9.3

6.9

73.8

13.0

|.t-z

74.1

0.343

0.386

0.505

0.01I

<0.001

0.017

0.785

<0.001

<0.001

<0.001

0.029

0.014

0.1t7

0.2t3

0.258

* Data are presented as mean + standard deviation (SD) and percentages.

0.031
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with OR of 1.59 (1.17-2.18) and with renal insufficiency

(Cr >2 mg/dl) with OR of 2.57 (1.51-4.35). Never-

theless, there was no significant association between the

lipid levels and the vascular complications such as

histories of amputation, ischemic heart disease (both

definite and possible IHD) and cerebrovascular disease.

Moreover, our study could not demonstrate an asso-

ciation between lipid level and a presentation of micro-

albuminuria due to adequate data.

Table 4 Clinical characteristics according to HDL-C levels in type 2 diabetes

About lipid lowering agents in ourpatients,34.6o/o

were taking them,33 .2o/o with single agent (27 .3o/o with

statin only and5.9oh with fibrate only) and |.4Yowith

both. More than half of the patients (65.4%) did not

take lipid lowering agents. In a group of LDL-C >100

mgldL, only 34.3Yo had lipid lowering agents (28.2%

statin only, 4.7Yofibrate only and 1.4%both). Therefore,

according to the ADA recommendation,65.T0 ofthose

with high LDL-C levels did not take lipid lowering agents

Parameters HDL-C >40 mg/dl in male

and >50 mg/dl in female

IDL{540 mg/dl in male

and <50 mg/dl in female

P- value

Age (years)

Duration of DM (years)

Systolic BP (mmHg)

Diastolic BP (mmHg)

FBS (me/dl-)

Hbalc (%)

Creatinine (mg/dl)

Total cholesterol (mg/dl)

Triglyceride (mg/dl)

HDL-C(mddL)

LDL-C (me/dl-)

BMI(kg/m2)

Female (%)

Smoking (%)

Non-smoking

Ex-smokers

Current smoking

Alcohol(%)

Non-drinking

Abstinence

Current drinking

Hypertension

59.1+ 10.7

8.0 + 6.6

t42.0 + 24.2

78.0 + 12.1

152.t + 5t.7

8.0 t 2.1

1.4 + 1.1

209.4 + 47 .8

t44.7 +79.6

63.3 + 14.3

tt8.2 + 39.2

25.3 + 4.6

446(67.3)

79.0

13.6

1.4

68.8

15.8

15.4

69.4

60.0+1 1.2

8.7 + 7.1

141.0 + 24.0

77.4 + 12.2

151.5+59.1

7.8 + 2.1

1.5 + 1.0

193.0 + 44.2

204.2 + 137.9

41.6 + 6.3

109.3 + 37.0

24.8 + 4.3

281(83.4)

89.0

6.5

4.5

78.3

13.7

8.0

'72.'7

0.234

0.114

0.537

0.472

0.869

0.172

0.637

<0.001

<0.001

<0.001

<0.001

0.1 03

<0.001

<0.001

0.002

* Data are presented as mean -1- standard deviation (SD) and percentages'

0.277
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Table 5 Univariate analysis between vascular complications and LDL-C levels in type 2 diabetes

Parameters LDL1fiF<130mgdl,

Odds Ratio (95%CI)*
LDLl3F<160mg/dl

Odds Ratio (95%CD*

LDL>160mg/dl

Odds Ratio (95o Cl)*

Hypertension 1.03 (0.93-1.15)

NPDR + PDR 0.91 (0.57-1.45)

Only NPDR 0.95 (0.47-1.91)

Only PDR 0.87 (0.45-1.68)

Blindness l.S7 (0.62-5.65)

History of Foot ulcer 0.96 (0.51-1.81)

History ofAmputation 2.27 (0.42-12.29)

Absence of dorsalis pedis pulse 0.88 (0.45-1.74)

Historyof IHDI r.00(0.57-1.73)

History of Any Stroke 1.36 (0.60-3.10)

Only Ischemic Stroke 1.62(0.62-4.19)

Only Hemorrhagic Stroke l.l4(0.07-18.221

Positive Proteinuria 0.86 (0.66- l. 13)

Renal insufficiency (Cr>2 mg/dl) 0.91 (0.55-1.51)

1.r4 (r.02-1.27)

1.20 (0.75- 1.93)

1.02(0.46-2.23)

t.38(0.73-2.62)

l.o3 (0.25-4.28)

r.62(0.89-2.97)

4.27 \0.84-2r.82)

1.04 (0.s0-2.17)

0.61{0.2e-1.28)

l .88 (0.81-4.35)

1.96(0.72-s.34)

l .7s (0.1 t-27 .8r)

0.88(0.6s-1.19)

r . l6 (0.68- r .96)

1 .l8 (1.04-1.33)

1.86 (1.15-3.01)

r.76(0.72-4.33)

2.t6(l.lr-4.20)

1.94 (0.47-8.00)

1.ss (0.7 s-3.22)

4.66(0.79-27.s2)

0.69(0.24-2.00)

0.62(0.24-r.58)

0.93(0.26-3.3r)

1.32(0.3s-s.02)

0

l .23 (0.89- l .69)

1.30 (0.71-2.40)

t
Crude odd ratio with 95% confidential interval when compare with a group of LDL-C level of less than 100 mg/dl
Ischemic heart disease which composes of definite IHD and possible IHD

Table 6 Univariate analysis between vascular complications and triglyceride levels inrype2 diabetes

Parameters TG1flF39mg/dl

Odds Ratio (95%CD*

TG>400 mg/dl

Odds Ratio (95%CD*

Hypertension

NPDR + PDR

OnIyNPDR

Only PDR

Blindness

History of Foot ulcer

History of Amputation

Absence of dorsalis pedis pulse

HistoryofIHDt

History of Any Stroke

Positive Proteinuria

Renal insufficiency (Cr > 2 mgldL)

l .09 ( I .004- 1.18)

0.98 (0.68-1.40)

0.78 (0.43-1.38)

1.1610.7 r-1.92)

1.46 (0.5e-3.6s)

r.44(0.90-2.3r)

0.s(1.99-2.07)

l.2s(0.68-2.27)

0.91(0.54-1.52)

0.72(0.36-t.42)

1.33 (1.06-1.65)

1.ls (0.77-r.7r)

1.16 (0.97-1.38)

1.04(0.4s-2.37)

0.214 (0.06-3.10)

r.s7 (0.60-4.12)

1.70(0.22-13.06)

0.96 (0.24-3.85)

0

4.88(2.23-10.69)

1.75 (0.66-4.6s)

0

1.87 (t.21-2.87)

0.94(0.31-2.87)

Crude odd rati o with 95o/o confidential interval when compare with a group of triglyceride level of less than I 50 mg/dl
Ischemic heart disease which composes of definite IHD and possible IHD
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Table 7 Univariate analysis between vascular complications and HDL-C levels in type 2 diabetes

Parameters IIDL>40-<60mg/dl
Odds Ratio (95'hcl\*

HDL < 40 mg/dl

Odds Ratio (gso/ocl)*

Hypertension

NPDR+ PDR

OnIyNPDR

OnlyPDR

Blindness

History of Footulcer

History ofAmputation

Absence of dorsalis pedis pulse

HistoryofIHD t
History of Any Stroke

Only Ischemic Stroke

Positive Proteinuria

Renal insufficiency (Cr > 2 mg/dl)

1.03 (0.95-1.13)

0.97 (0.65-1.43)

r.33(0.70-2.s2)

0.76(0.44-r.30)

r.r2(0.37-3.39)

1 .18 (0.68-2.04)

r.39(0.42-4.60)

1.38(0.74-2.60)

0.86 (0.50-r.48)

t.60(0.77-3.33)

2.20 (0.89-5.45)

l.8l (0.92-1.51)

r.20 (0.7s-1.e3)

1.06 (0.93-r.02)

t.4r (0.86-2.32)

r.70(0.74-3.93)

1.33 (0.68-2.60)

3.28 (1.02-10.55)

2.06 (1.06-3.98)

r.39 (0.26-7.s2)

r.67 (0.7s-3.73)

r.s4(0.79-3.02)

0.56(0.r2-2.5r)

0.92 (0.19-4.50)

1.59 (1. l7-2.18)

2.s7 (1.s1-4.3s)

* Crude odd ratio with95% confidential interval when compare with a group of HDL-C level of more or equal to 60 mg/dl

t Ischemic heart disease which composes of defrnite IHD and possible IHD

in spite oftheir need. The percentages of lipid lowering

agents used in type 2 diabetic patients according to LDL-

C, triglyceride and HDL-C levels were demonstrated in

table 8.

Table 8 Lipid lowering agents (LLA) used intype2 diabetes mellitus according to levels of lipid profiles

Levels oflipid control Statin only

(%)
Fibrate only

(%)
Combination

(%)
No LLA

(%)
Total

(%)

LDL-C (mg/dl) (n:996)

< 100

100 - <130

130 - <160

5 160

Triglyceride (mg/dl) (n:999)

< 150

15G<400

> 400

HDL-C (mg/dl)(n=997)

male>40&female>50

male < 40 & female 150

2'.7.3

25.8

18.7

29.7

51.3

27.3

26.4

28.4

29.7

27.3

28.8

24.3

5.8

7.8

3.8

4.8

7.0

5.9

2.8

8.9

21.6

5.9

3.9

9.8

1.3

l.l
0.3

1.9

3.5

1.4

l.l
1.3

8.1

1.4

1.8

0.6

65.4

65.3

77.r

63.6

38.3

65.4

69.7

61.4

40.5

65.4

65.5

65.3

100

100

100

100

100

100

100

100

100

100

100

100
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Discussim

Typ2 diab€tes is an important cardiovascular

risk factor- A significantcomponentoftherisk inrype 2

diabetes is troraht to be its characteristic abnonnal lipid

pofle ie- nised tow-Oensity tipoproteia low high.density

lipryotein md elevmeddglycerides- Lipidmaragem€nt

aimed at lowering LDL{, raising HDL{ and lowering

triglycerides has be€n shown to reduce macrovascular

dis€ase md motrtality in t)"e 2 diabetes- Trials ofstatins

and fibrates in numbers ofpatients with diabetes have

indicated that zuch ag€nts can reduce cardiovascular

corylications in these patients. We demonstrated the

curr€nt status of dyslipidemi4 its association with

vasculr cmplicatim md current usage oflipid lowering

ag€nts in fpe 2 diabetes- According to the ADA

recommendation for adult with diabetes and

dyslipidemia, ahft36yo, 57%o and 66o/oof our diabetic

patienb had achieved the goal ofLDL{<100 mg/dl-,

figlyceride <l 50 mgldl. md HDL{ >40 mg/dl in rnale

and >50 mfldl- in female respectively.

Cadiovascrrlr disease is not only the major cause

of mortality in diabetes but also a major contributor to

morbidity- Type 2diabetes and its common coexisting

and dJrslipid€rni4 are the major

inOeemAent risk factors for vascular complication. We

&monsrated a grorp of diabetes who achieved LDL{
<Ifi) mg/dl had lower means of systolic and diastolic

blood pressure, a group of diabetes who achieved

triglyceride <150 mfldl- had a better diabetic control

with mean FBS of 146-6mgldL and mean HbAlc of

7-8%. We also fomd that both grorps of diabetes had a

lower percentags ofhypertension. With the univariate

analysis" we could identifo an association between

vascular complication of type 2 diabetes and the lipid

lwel inchding LDL{, tiglyceride md HDL{, we ould

also demonstrate the correlation between dyslipidemia

in type 2 diabetes and microvascular complications

including diabetic retinopagr, blindness, positive

proteinuria and renal insufficiency, and also the

correlation between dyslipidemia and macrovascular

complications in cases with a history of peripheral

vascular disease (foot ulcer and amputation). Never-

theless, our study couldnot demonstrate an association

of lipid lwel and cardiovascular complication.

Type 2 diabetes is associatedwith a zubstantially

increased risk of cardiovascular disease, three-fourths of

diabetes dies of cardiovascular disease and NCEP III

hadcategorized diabetes as coronaryrisl therefore its

LDL{ must be lower to the same target as in coronary

artery disease subjects. Many studies(t'o't)had clearly

showed thebenefit of lipid lowering therapy with statin

for both primary and secondary preventions of

cardiovascular disease in diabetic patients. ln our study,

only 34-4%6 of ow patients with type 2 diabetes took

lipid lowering agents which composed of 27-3%owith

statin only, 5.9% with fibrate only and 1.4%o with a

combination. More than half of our diabetic patients

(65.7%) did not take any lipid lowering agent, even in

patients who had LDL{ >100 mgldl.. According to

ADA recommendation, most of diabetic patients

especially whose ages were >40 years oldneeded lipid

loweringagents.

Limitation of this study

Because it is cross-sectional study, it can

demonstrate only the association betwe€n the risk factors
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and lipid levels wiftout i&ntiffing any causation Some

vascular complications such as histories of IHD or CVA

may be underestimated because sometimes we gaftered

data only by asking them without seeing any widence, it

canbe a recallbias.

Conclusions

Elevated LDL cholesterol was the most iryortant

dyslipidemia in diabetes. But only about 35olo of our

patients took lipid lowering agents. More than half of

the patients even who had LDL{ > 100 mgldL in spite

of necessity, did p1 teke lipid lowering drugs, according

to ADA recommendation. We also demonstrated the

association between vascularcomplication and level of

lipid conhol brf we could not identify correlation between

cardiovascular disease and lipid level contnol.
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