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ABSTRACT

Background: PAD-SEARCH (Peripheral Arterial Disease - Screening and Evaluation of diabetic patients in
Asian Regions Characterized by High risk factors) is the first international study to investigate the prevalence

of peripheral arterial disease (PAD) in Asian type 2 diabetic patients and to demonstrate the relationships
between the putative risk factors and PAD in this population.

Methods: A total of 6,625 type 2 diabetic patients (2,873 males and 3,752 females aged 50 and older) were

enrolled in PAD-SEARCH in Korea, China, Taiwan, Hong Kong, Indonesia, Thailand and Philippines from
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October 2003 to March 2004. The Fukuda vascular profile VS-1000™ was used to determine the ankle-brachial
index (ABI) and the brachial-ankle pulse wave velocity (baPWYV).

Results: The mean patient age was 63.7 + 8.2 years and the mean duration of diabetes was 10.3 + 8.0 years.
1,172 (17.7%) subjects were diagnosed as PAD by the ABI (< 0.9). Subjects with PAD had a significantly

longer duration of diabetes or hypertension, a higher HbAlc level and a significantly lower mean BMI than did

the non-PAD subjects. In terms of the lipid profiles, triglyceride was the only significant variable. Notably, the

mean ABI and baPWYV in the females were significantly poorer than the age matched males for the in subjects

with a normal ABI. However, the mean ABI and baPWV in males were significantly poorer than those of the

age matched females for the subjects with PAD. On the multivariate analysis, gender, age, BMI, smoking

status, duration of diabetes and a previous history of cerebrovascular disease were identified as the independent

risk factors of PAD.

Conclusion: These findings suggest that PAD is a common complication in Asian type 2 diabetic patients.

Therefore, PAD screening and treatment should be emphasized for Asian diabetic patients with high risk

factors. (J Kor Soc Endocrinol 21:290~301, 2006)

Key words: Asia, Diabetes complications, Diabetes mellitus, Epidemiology, Peripheral vascular diseases, Risk

factors
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Table 1. Inclusion and exclusion criteria of the PAD-SEARCH study subjects

Inclusion criteria

Type 2 diabetic patients with age 50 and older

The patients with 1 or more of the following risk factors

1. Smoking (on smoking or history of smoking)

- > 10 pack-year consumption
- Life time total number of pack-years

= packs per day X number of years of smoking (20 cigarette = 1 pack)

- Current smoker > 10 pack-year tobacco use

- Ex-smoker > 10 pack-year tobacco used
2. Hypertension

- Systolic blood pressure > 140 mmHg and/or diastolic blood pressure

- Currently on antihypertensive medication
3. Dyslipidemia

- Most recent (< 6 months) blood test results
6.2 mmol/L (240 mg/dL) or
2.3 mmol/L (200 mg/dL) or

Total cholesterol value >
Triglyceride value >

> 90 mmHg

- Currently on lipid lowering medications for dyslipidemia

Exclusion criteria
Leg amputee
CVA or MI within 1 month
On dialysis or kidney implantation

CVA, cerebrovascular accident; MI, myocardial infarction.
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Table 4. Comparison of subjects according to the presence and severity of PAD

Normal ABI PAD P One side PAD Both side PAD P

Sex (Male/Female) 2386/3067 487/685 0.166 224/336 263/349 0.302
Age (years) 629 =+ 79 67.7 + 8.8 < 0.001 66.7 £ 8.6 68.6 + 8.8 < 0.001
Height (cm) 159.3 + 84 158.7 + 8.7 0.036 158.8 + 8.8 158.7 + 8.6 0.755
Weight (kg) 63.6 = 10.8 61.6 + 11.2 < 0.001 62.6 = 11.1 60.6 + 11.2 0.003
BMI (kg/m’) 250 + 3.6 244 + 38 < 0.001 248 + 3.8 240 + 3.8 0.001
Duration of DM (years) 99 £ 7.6 124 £ 9.0 < 0.001 11.7 £ 85 13.1 £ 94 0.010
Frequency of HTN (n, %) 4087 (749%) 920 (78.5%) < 0.001 443 (79.1%) 477 (77.9%) 0.050
Fasting Glucose (mmol/L) 8.25 + 3.31 8.74 + 3.58 0.073 8.74 + 3.82 8.72 + 3.35 0.934
HbAlc (%) 7.78 £ 1.9 794 + 2.0 0.012 793 + 19 794 + 20 0.871
Total cholesterol (mmol/L) 5.07 = 1.19 5.15 + 140 0.056 5.18 + 1.46 5.13 + 1.34 0.501
Triglyceride (mmol/L) 1.75 = 1.27 1.87 + 1.60 0.022 1.93 £ 1.94 1.81 = 1.19 0.208
HDL cholesterol (mmol/L) 1.32 + 0.68 1.28 = 0.46 0.084 1.27 + 0.37 1.30 = 0.59 0.296
LDL cholesterol (mmol/L) 3.10 = 1.26 3.14 £ 1.11 0.399 3.10 = 1.03 3.17 + 1.18 0.346
ABI

Right 1.09 = 0.08 0.82 £ 0.16 < 0.001 091 + 0.11 0.74 + 0.14 < 0.001

Left 1.09 + 0.08 0.81 + 0.16 < 0.001 090 + 0.14 0.73 + 0.14 < 0.001
baPWV (m/s)

Right 16.92 + 320 16.53 + 4.39 0.004 17.15 + 391 1595 + 471 < 0.001

Left 16.86 + 439 1643 + 4.68 0.003 17.18 + 4.45 1573 + 477 < 0.001
Current Smoker 25.4%/2.2% 32.9%/3.8% 0.001 25.4%/(3.6% 39.2%/4.0% 0.001

(%, Male/Female)
Amount of smoking (pack-year) 35.1 £ 0.7 379 £ 13 0.038 382 £ 2.0 37.7 £ 1.8 0.691

Mean *+ SD.

DM, diabetes mellitus; HTN, hypertension; HDL, high density lipoprotein; LDL, low density lipoprotein; ABI, ankle-brachial

index; baPWYV, brachial-ankle pulse wave velocity.
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Table 5. Comparison of subjects by age

A. Subjects with normal ABI (0.9 < ABI < 1.3)

Male
Age 60" decade 70" decade 80™ decade Over 90" decade P
n = 917 n = 938 n = 490 n = 41
Right ABI 1.11 £ 0.08 1.10 £ 0.09 1.09 £ 0.09 1.07 £ 0.10 < 0.001
baPWV (m/s) 1533 + 2.77 16.86 + 3.11 18.22 + 3.31 18.83 = 3.14 < 0.001
Left ABI 1.11 £ 0.08 1.10 £ 0.09 1.09 £ 0.09 1.07 £ 0.09 < 0.001
baPWV (m/s) 15.24 + 3.30 16.71 + 3.16 18.03 + 3.38 18.95 + 3.56 < 0.001
Female
n = 1,119 n = 1,284 n = 607 n =57
Right ABI 1.08 = 0.08 1.07 £ 0.08 1.06 £ 0.08 1.05 £ 0.08 < 0.001
baPWV (m/s) 16.19 = 2.94 17.36 = 3.12 18.38 = 3.10 20.12 + 3.78 < 0.001
Left ABI 1.08 = 0.08 1.07 £ 0.08 1.06 £ 0.08 1.05 £ 0.07 < 0.001
baPWV (m/s) 16.04 = 2.92 17.38 + 3.31 18.53 = 3.30 20.33 + 4.31 < 0.001
Mean + SD.
ABI, ankle-brachial index; baPWYV, brachial-ankle pulse wave velocity.
B. Subjects with abnormal ABI (ABI < 0.9)
Male
Age 60" decade 70" decade 80™ decade Over 90" decade P
n = 90 n = 175 n = 180 n = 42
Right ABI 0.77 + 0.13 0.74 + 0.15 0.73 + 0.16 0.73 + 0.14 0.241
baPWV (m/s) 14.27 * 4.14 15.04 + 4.17 15.52 + 495 18.63 £ 5.46 < 0.001
Left ABI 0.77 £ 0.13 0.74 £ 0.14 0.73 £ 0.15 0.69 £ 0.16 0.024
baPWV (m/s) 14.27 + 445 15.60 + 4.76 16.07 = 4.85 16.53 + 5.11 0.051
Female
n = 143 n = 241 n = 242 n =59
Right ABI 0.82 £ 0.10 0.78 £ 0.11 0.77 £ 0.13 0.66 £ 0.17 < 0.001
baPWV (m/s) 15.70 £ 3.55 16.60 = 4.34 17.54 = 4.62 16.02 = 4.92 0.006
Left ABI 0.88 = 0.13 0.84 = 0.14 0.84 = 0.16 0.67 £ 0.19 < 0.001
baPWV (m/s) 15.52 + 347 16.71 = 4.25 18.00 = 4.40 16.10 = 4.92 < 0.001
Mean + SD.

ABI, ankle-brachial index; baPWYV, brachial-ankle pulse wave velocity.
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Table 6. Adjusted odds ratio of PAD for the different independent indicators

One side PAD

Both side PAD

Characteristics
OR 95% CI P OR 95% CI P

Gender

Female 1.00 - 1.00 -

Male 0.75 0.60~0.93 0.010 0.68 0.54~0.85 0.001
Age

60" decade 1.00 - 1.00 -

70" decade 1.31 1.03~1.65 0.025 1.82 1.42~2.33 < 0.001

80™ decade 2.68 2.10~3.39 0.000 3.37 2.61~4.34 < 0.001

90" decade 3.84 2.41~6.14 0.000 11.38 7.76~16.66 < 0.001
BMI

< 25 kg/m’ 1.00 - 1.00 -

> 25 kg/m2 0.97 0.81~1.16 0.719 0.68 0.57~0.82 < 0.001
Smoking Status

Non-smoker 1.00 - 1.00 -

Ex-smoker 1.14 0.84~1.54 0.398 1.38 1.02~1.85 0.035

Current smoker 1.30 0.95~1.76 0.098 2.39 1.81~3.15 < 0.001
Medical History

CVD 191 1.47~2.48 0.001 2.17 1.70~2.77 < 0.001

IHD 1.10 0.78~1.55 0.560 1.42 1.04~1.94 0.026
Duration of DM

< 10 yrs 1.00 - 1.00 -

> 10 yrs 1.30 1.08~1.57 0.005 1.36 1.13~1.64 0.001
DM management

Diet 1.00 - 1.00 -

OHA 0.74 0.57~0.95 0.018 0.58 0.46~0.74 < 0.001

Insulin + OHA 0.73 0.53~1.01 0.054 0.65 0.48~0.88 0.006

Insulin 0.74 0.39~1.41 0.357 0.79 0.44~1.41 0.423

CVD, cerebrovascular disease; DM, diabetes mellitus; IHD, ischemic heart disease; OHA, oral hypoglycemic agent; PAD,

peripheral arterial disease.
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The OIAA Co., Ltd. (Otsuka International Asia, Arab
Division at Korea Otsuka Pharmaceutical Company) will
give the expenses for study. Fukuda Densi Co., Ltd. will
be in charge of import and transportation of VaSera
VS-1000™.
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