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Cerebral White Matter Lesions and Hypertesion Type: the Ansan
Study

Moon Ho Park, M.D., Min Kyu Park, M.D.*, Kun Woo Park, M.D.*,
Chol Shin, M.D.T, FCCP., Dae Hie Lee, M.D.*
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Health Center?, College of Medicine, Korea University, Seoul, Korea

Background : It is known that white matter lesions (WMLs) may be related to hypertension.
The relationship of WMLs to hypertension subtypes, however, remains uncertain. Very few stud-
ies have been performed regarding WMLs in Korean people. We investigated the association
beween the presence and the severity of WMLs with hypertension, its subtypes, and its con-
trol status among Koreans. Methods : A population-based sample of the people aged older
than 60 years in Ansan Cohort Study was selected, yielding 108 men and 115 women. Their
blood pressure was measured using a highly standardized protocol. Hypertension was defined
according to 1999 WHO-ISH guidelines and its subtypes were subclassified. Hypertensives
were selected and they were subclassified as hypertensives, isolated systolic hypertensives,
and isolated diastolic hypertensives. The subjects were further divided into antihypertensive
medication and no medication groups. WMLs were rated into 5 subgroups in terms of the pres-
ence and the severity by 2 raters using 1.5T MRI scan images. The correlation between WMLs
and hypertension subtypes were made. Results : WMLs were related to hypertension. For hyper-
tension subtypes, systolic blood pressure was more related to WMLs. Among no medication
groups with hypertension, isolated systolic hypertensives (odds ratio [OR]=2.66; 95% Cl=1.08-
6.57; p<0.05) and hypertensives (OR=2.55; Cl=1.19-5.46; p<0.05) were related to more exten-
sive WMLs by multiple regression analysis. Among antihypertensive medication groups, uncon-
trolled hypertension (OR=6.07; Cl=2.08-17.78; p<0.01) was significantly related to WMLs com-
pared to normotensives. Conclusions : Hypertension is a strong independent risk factor of
WMLs among Koreans. Regular and tight control of hypertension appears to be of great impor-
tance in preventing WMLs in hypertensives.
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Table 1. Baseline information of subjects by grade of WMLs
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) Grade of WMLs
Variables
0-1(n=51) 2(n=72) 3(n=36) 4 (n=46) 56 (n=18)

Age'” (years) 65.8+4.0 67.2+49 68.4+t54 70.0£55 718156
Gender? (men), % 49.0 417 444 58.7 55.6
Education?,

(=9 years), % 255 333 27.8 349 333
Household income2 (US$/month), %

<850 63.3 63.8 61.1 60.9 70.6

850-1,700 224 275 27.8 304 17.6

>1700 14.3 8.7 111 8.7 1.8
Smoking habit*?, %

Never 70.6 70.8 66.7 58.7 55.6

Current 196 153 16.7 19.6 16.7

Former 9.8 139 16.7 21.7 27.8
Alcohol intake?, %

non-drinker 76.5 79.2 63.9 7.7 66.7

grade 1 21.6 18.0 194 21.8 22.2

grade 2 19 2.8 16.7 6.5 111
BMI2, %

low 60.8 67.1 66.7 50.0 61.1

high 39.2 329 333 50.0 389
Blood pressure’ (mmHg)

Systolic’ 122.0+15.9 129.3+20.1 133.3+21.0 141.6+209 137.9+20.4

Diastolic* 76.0+116 79.4+134 829+147 85.8+16.5 80.3+4.3
Complication group?2, %

Heart disease 20 28 28 22 16.7

DM 59 11.1 139 174 16.7

Silent infarction’ 11.8 20.8 36.1 370 66.7

Values are represented as percentage (%) or mean+SD. BMI indicates body mass index; BP, blood pressure; DM, diabetes meliitus. *p<0.05, 'p<0.0001.

1. ANOVA, 2. Mantel-Haenszel trend test.
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Table 2. Distribution of normotensive and hypertensive by
grade of WMLs

) Grade of WMLs
Hypertension status

0-1 2 3 4 5-6

Normotensive (n=115)  33.9 348 15.7 10.4 5.2
Hypertensive (n=108) 11.1 29.6 167 315 111
Without Medication

IDH(-) (n=12) 16.7 25.0 16.7 250 167

ISH(-) (n=20) 15.0 20.0 15.0 300 200

HTN(-) (n=32) 6.3 34.4 18.8 375 3.1
With Medication

Controlled (n=20) 10.0 40.0 15.0 250 100

IDH(+) or ISH(+) (n=11) 18.2 36.4 18.2 18.2 9.1

HTN(+) (n=13) 7.7 154 154 462 154

Values are represented as percentage(%).

IDH(-) indicates isolated diastolic hypertension without medication;
ISH(-), isolated systolic hypertension without medication; HTN(-),
hypertension without medication; Controlled, normotensive hyperten-
sion with medication; IDH(+), isolated diastolic hypertension with medi-
cation; ISH(+), isolated systolic hypertension with medication; HTN(+),
uncontrolled hypertension with medication.

Mantel-Haenszel mean score test showed a significant difference in
the grade of WMLs among the subjects classified by hypertension sta-
tus (p<0.05).

Mantel-Haenszel mean score testol] 2Jabd T8 3l
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=

Table 3. Odds ratios of related factors for WMLs

Variables Odds ratio (95% Cl) Adjusted odds ratio (95% CI)
Age 1.83 (1.44-2.31)* 1.76 (1.38-2.25)
Gender (Men) 1.31(0.82-2.09) 0.72(0.40-1.29)
Complication (Yes)  3.50 (2.11-5.80)" 3.19(1.83-5.58)"
Smoking (Pack-year) 1.07 (1.01-1.13)* 1.10(1.03-1.18)"
Blood pressure’

IDH() 3.49 (1.19-10.19)° 2.64 (0.89-7.88)
ISH(-) 482 (2.02-11.51) 2.66 (1.08-6.57)*
HTN(-) 3.36 (1.64-6.87)' 255 (1.19-5.46)*
Controlled HTN 2.80(1.18-6.58)* 1.47 (0.569-3.72)
IDH(+) or ISH(+)  2.04(0.67-6.20) 1.31(0.42-4.11)
HTN(+) 6.80 (2.37-19.54) 6.07 (2.08-17.78)

Cl indicates confidence interval; IDH(-), isolated diastolic hypertension
without medication; ISH(-), isolated systolic hypertension without medi-
cation; HTN(-), hypertension without medication; Controlled HTN, nor-
motensive hypertension with medication; IDH(+), isolated diastolic
hypertension with medication; ISH(+), isolated systolic hypertension
with medication; HTN(+), uncontrolled hypertension with medication.
'Reference groups are normotensives.

Multiple ordinal logistic regression analysis showed the relationship
between WMLs and related factors (*p<0.0001, *p<0.01, ® p<0.05).

m more than 4 m 2 or 3 grade 0 less then 1 grade

grade of WMLs of WMLs of WMLs
100% [
15.6
e 35.0 273
7506 F 50.0 40.6
61.6
50.5
50% [
54.6
a7 0
| 53.2
25% -
33.9] L |
o 16.7 15.0 ; 100 18.2 77
0

Normotensive IDH(-) ISH(-) HTN(-) Controlled  IDH(+)  HTN(+)

or ISH(+)

Fig. 1. Distribution of the grade of WMLs by hypertension status.
Values are represented as percentage (%).

IDH(-) indicates isolated diastolic hypertension without medica-
tion; ISH(-), isolated systolic hypertension without medication;
HTN(-), hypertension without medication; Controlled HTN, nor-
motensive hypertension with medication; IDH(+), isolated dias-
tolic hypertension with medication; ISH(+), isolated systolic
hypertension with medication; HTN(+), uncontrolled hypertension
with medication.
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