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First Author

(year) Study Sample

Forms of variables

Relevant outcomes

Result (Odds ratio)

Blacher
(1999) 17

241 patients with ESRF,
follow up 72 £41 month

aoPWV, Age, Sex, Past
histories and family histo-
ries, Smoking, TC, HDL-
C, LDL-C, TG,
Parathyroid hormone,
Plasma albumin, FBS,
Creatinine, Hb, SBP,
DBP, PP, Heart period,
LV mass, Times of dialy-
sis, Diabetes, Walist-to-
hip ratio, BMI, Smoking,
Hypertension

Logistic regression

cardiovascular mortality

5.9 (95%CI: 2.3-15.5) compared
PWV <9.4m/s with PWV >12.0
m/s

Laurent

(2001)'®

483 outpatient with hyper-
tension, 40-58 y/o, follow
up 9.3 years

aoPWV, BMI, SBP,
MBP, DBP, PP, HR,
Smoking, Diabetes,
Hypercholesterolemia,
Previous CVD

Multivariate analysis

all-cause mortality

1.34 (95%CI: 1.04-1.74, P=0.02)

for an increase of 5 m/s

cardiovascular mortality

1.51 (95%CI: 1.08-2.11, P=0.03)

for an increase of 5 m/s

Meaume

(2001)19

141 subjects, 87.1£6.6
y/o, follow up 30-month

aoPWV, SBP, MBP,
History of CVD, Creati-
nine clearance, Autonomy
in movement, C-reactive
protein, FBS, Nitrate Ad-
ministration, Antihyper-
tensive drug therapy
(ADT)

Stepwise logistic analysis

cerdiovascular mortality

1.19 (95%CI: 1.03-1.37, P=0.016)

for an increase of 1 m/s

Guerin

(2001)20)

150 patients with ESRF,
51£16 y/o

aoPWV, Duration of dial-
ysis at inclusion, Previous
cardiovascular events,
Smoking, TC, HDL-C,
LDL-C, TG, Parathyroid
hormone, Serum albu-
min, Hb, LV mass, LV
shotening, SBP, MBP,
DBP, HR, ADT

Proportional Hazard ragression analysis

all-cause mortality

Positive APWV v.s Negative APWV:
2.59 (95%CI: 1.51-4.43, P<0.001)

cardiovascular disease

Positive APWV v.s Negative APWV:
2.35 (95%CI: 1.23-4.51, P=0.01)

¥APWYV = (PWV at inclusion)
— (PWV at target BP)

London

(2001)2V

180 patients with ESRF,
54+16 y/o, follow up 59
=+ 36 months

aoPWV, Body weight,
Body height, SBP, DBP,
MBP, PP, Heart period,
LVET, Stroke volume,
Hb, TC, HDL-C, TG,
Serum phosphate,
Parathyroid hormone, Se-
rum albumin, Smoking

Stepwise logistic analysis

all-cause mortality

1.16 (95%CI: 1.06-1.90, P=0.001)

for an increase of 1 m/s

cardiovascular mortality

1.14 (95%CI: 1.02-1.26, P=0.01)

for an increase of 1 m/s

1045 patients with hyper-
tension: 674 men, 371 wo-
men, mean age 51 y/o,
folow up 5.7 y/o

Boutouyrie

(2002)%

cfPWV, BMI, SBP,
MBP, DBP, PP, HR,
Smoking, Diabetes,
ADT, TC, LDL-C,
HDL-C, FBS

Stepwise logistic analysis

coronary events

1.42 (95%CI: 1.10-1.82 ) for an in-

crease of 3.5 m/s

all cardiovascular events

1.41 (95%CI: 1.17-1.79) for an in-

crease of 3.5 m/s

* LVH: Left ventricular hypertrophy, HR: Heart rate, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-
density lipoprotein cholesterol, TG: triglycerides, UA; uric acid, SBP: Systolic blood pressure, PP: pulse pressure, HR: heart rate, FBS:

fasting blood glucouse, IMT: intima-media thickness, LV mass: left ventricular mass, Hb: Hemoglobin, LVET: left ventricular ejection

time, ESRF: End Stage Renal Failure
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First Author

Study Sample

Forms of variables

objective

Result

(year)
Yamashina 41 consecutive patients, 36-76 y/o baPWV, aoPWV To assess the validity =~ BaPWV correlated significantly
(2002)% of baPWV with 20PWV (r=0.87, P<0.01)
32 subjects, 24-80 y/o baPWYV measured by To assess interobserver r=0.98, P<0.01
2 observers and intraobserver
reproducibility
55 subjects, 24-81 y/o baPWYV twice meas- r=0.87, P<0.01
ured by 1 observer
3 group—Group 1 (G1): 172 patients baPWV To assess the baPWV ~ Ba PWV was significantly higher
with CAD; 131 men, 41 wo- in ptients with corona- in patients with CAD (G1) than
men, 42-77 y/o ry artery disease in non-((}A]? patients with risk
factors (G2) for both genders
Group 2 (G2): 655 age- (P<0.01). Ba PWY was sig.
matched subjects without . . X <
CAD but with one or more nificantly blgh@r m non-GAD
3 X patients with risk factors (G2)
coronary risk factors; 485 han i N hed subi
men, 170 women, 45-75 y/o than n age-matched subject
’ ’ ¥ without risk factors (G3) for both
Group 3 (G3): 595 age- genders (P<0.01).
matched healthy subject
without any cardiovascular
risk factors: 373 men, 222
women, 45-75 y/o
Tomiyama 12517 subjects, 25-87 y/o baPWV, total To examine the rela-  Stepwise multiple regression anal-
(2003)12) cholesterol, HDL, tion between baPWV  ysis: both genders, age, BP, BMI,
TG, UA, FBS, BP, and other arteriosclero- UA, FBS were significantly as-
PP, BMI, Smoke sis risk factor. sociated with baPWV. (P=0.01,
respectively)
Ohnishi 232 subjects crassified three groups by baPWV, SBP, DBP, To come over whether IFG groups had a significantly in-
(2003)'% plasma glucose level; Normal, IFG, Di- BMI, FBS, HbAlc, baPWYV is an indicator creased baPWV values compared
abetic group, mean 65.2+9.5 y/o TC, TG, HDL of early-stage atheros-  with normal group. (P=0.01)
clerosis in impaired
fasting glucose (IFG).
Ichihara 22 haemodialysis patients with type 2~ baPWV, TC, TG, To examine whether Fluvastatin group had a sig-
(2002) 15) diabetes mellitus was divided into two PL, FFA, HDL-C, fluvastatin prevents de- nificantly reduced PWV com-
group; the flavastatin use group and the LDL-C, CRP, SBP, velopment of arterial ~ pared with those in the placebo
placebo group. DBP, BMI, HbAlc stifiness. group (P<0.05)
Nakamura 97 patients: 54 men, 43 women, mean baPWV, AAC To examine the corre- Crude: baPWV correlated sig-
(2003)16) 62.3+£1.3 y/o length, Smoking, lation between baPWV  nificantly with AAC length (R?=

Obesity, BMI, SBP,
DBP, FBS, TC,
HDL-C, LDL-C,
TG

and Abdominal Aortic
Calcification (AAC).

0.599, P<0.0001). Multiple
regression analysis: age, SBP and
AAC length had significantly as-
sociated with baPWV (P<0.0001
respectively) .

* TC: total cholesterol, PL: phospholipids, FFA: free fatty acid, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density
lipoprotein cholesterol, TG: plasma level of triglycerides, UA; plasma levels of uric acid, SBP: Systolic blood pressure, CAD: coronary ar-

tery disease, baPWV: brachial-ankle pulse wave velocity, aoPWV: aortic pulse wave velocity
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A REVIEW OF EPIDEMIOLOGICAL STUDIES ABOUT PULSE WAVE
VELOCITY FOR PREVENTION OF CARDIOVASCULAR DISEASE

Megumi UTSUGI*, Yasuaki SA[JO*, and Reiko KISHI*

Key words : cardiovascular disease, arteriosclerosis, PWV (pulse wave velocity), risk factor

Early arteriosclerosis can be prevented by medication and life style changes. However, late
cardiac disease, called cardiovascular disease, could be fatal or have severe sequelae. Therefore, it is im-
portant to develop a method for early diagnosis. Since no symptoms become evident until endothelial /vas-
cular dysfunction, a simple and sensitive diagnostic method using a biological parameter needs to be deve-
loped for prevention and medical treatment.

Pulse wave velocity (PWV) is a noninvasive and simple measure for evaluating arterial wall stiff-
ness and several studies have indicated this is a good marker for vascular damage, although not all results
were consistent.

This review concerns the following three aspects:

1. PWYV as a marker of vascular damage

2. PWYV as a prognostic predictor

3. Brachial-ankle PWV (baPWV)

Blood pressure is strongly related with PWV, along with BMI, fasting blood glucose, and
cholesterol. However, no relation was rated cigarette smoking. While many reports have shown that rise of
PWYV can serve as a prognostic predictor of disease, the situation with baPWV remains unclear.

It is to be expected that improvements in methods for PWV will greatly contribute to primary and

secondary prevention in the future.
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School of Medicine, Hokkaido



