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Abstract

The authors evaluated whether stroke was associated with the metabolic syndrome (MetS) and C-reactive protein (CRP) levels in an
ethnic Chinese population, and whether these 2 factors add to traditional risk factors in predicting stroke risk. This study identified 65
subjects who had a stroke for the first time and 109 subjects in the control group free of stroke from a community cohort in a 10-year follow-
up period until 2005. Metabolic syndrome, CRP levels, and traditional risk factors were measured in 1994-1995. The multivariate logistic
regression adjusted stroke odds ratio was 2.55 (95% confidence interval, 1.05-6:23) for subjects in the top tertile CRP levels compared with
the bottom tertile levels in the controls. The risk was not attenuated after further adjustment for MetS. The risk for stroke associated with
MetS was eliminated after including hypertension and diabetes in the model. The area under receiver operating characteristic curves for
traditional risk factors (0.676) improved little by adding CRP (0.691), MetS (0.688), or the combination of these 2 variables (0.702). In
conclusion, both CRP and MetS are independent factors associated with stroke among ethnic Chinese.

© 2009 Published by Elsevier Inc.

1. Introduction

An elevated level of C-reactive protein (CRP), measured
using a high-sensitivity assay, teflects a low-grade inflam-
mation that plays a role in the atherosclerotic process [1]. A
meta-analysis of 22 prospective studies has associated CRP
with a moderate risk for coronary heart disease [2]. Several
studies have also associated incident strokes with elevated
CRP [3-6], but this association was not confirmed by other
studies [7,8].

C-reactive protein is a prevalent element in persons with
metabolic syndrome (MetS) and has been recommended as
an additional measure in the management of MetS associated
with cardiovascular risk [9-11]. Two population-based
studies have linked the combined effect of CRP and MetS
to predict incident cardiovascular events [9,12]. One study

* Corresponding author. Tel.: +886 2 2356 2830; fax: +886 2 2395 9922.
E-mail address: ytlee@ntu.edu.tw (Y.-T. Lee).

0026-0495/$ — see front matter © 2009 Published by Elsevier Inc.
doi:10.1016/j.metabol.2009.01.006

showed that CRP has an additive effect for those with 4 or 5 39
MetS characteristics on cardiovascular disease [9]. The other 40
study found that using both MetS and CRP does not increase 41
the ability to discriminate cardiovascular events rather than 42
using either one alone [12]. 43

Recently, investigators emphasized the importance of 44
CRP predictive utility and performance in the risk for 45
cardiovascular disease [8,13,14]. The positive association 46
between CRP and cardiovascular disease, independent of the 47
traditional risk factors, has not yet been concluded for use in 48
screening, particularly for cardiovascular disease subtypes 49
[13,14]. To our knowledge, only the Rotterdam Study 50
reported relevant data for the general population that focused 51
only on stroke and suggested a limited improvement in risk 52
assessment [8]. Whether combining CRP with MetS 53
improves risk prediction for stroke as a specific end point 54
remains unexplored. 55

We undertook a study to determine the risk for stroke in 56
relation to CRP levels and MetS among ethnic Chinese in 57


mailto:ytlee@ntu.edu.tw
http://dx.doi.org/10.1016/j.metabol.2009.01.006
Administrator
插入號
,d

Administrator
刪劃線

Administrator
刪劃線

Administrator
取代文字
Internal

Administrator
刪劃線

Administrator
取代文字
Hospital


59
60

61

62

63
64
65
66
67
68
69
70
71
72
3
74
75
76
s
78
79
80
81
82
83

84

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109

2 P-C. Chen et al. / Metabolism Clinical and Experimental xx (2009) xxx—xxx

Taiwan. We investigated whether CRP, MetS, or the
combination adds to the ability to discriminate stroke risk
from the traditional risk factors.

2. Methods
2.1. Subjects

The Chin-Shan Community Cardiovascular Cohort study
is a community-based prospective study initiated in 1990 in a
suburban township outside of Taipei City, Taiwan. The
detailed study design and data collection have been reported
elsewhere [15]. Residents in the community aged at least
35 years identified by household visits (excluding those at
institutions) were invited to the baseline survey in 1990 (N =
4349). A total of 3602 participants who consented to
complete the structured questionnaire interview conducted
by trained medical students formed the original cohort. They
were able to come to the clinic by themselves for a health
checkup conducted by cardiologists. The health checkup
included laboratory tests and biochemical examinations of
urine and blood samples. The study team subsequently
conducted follow-up visits approximately every other year in
the same manner, monitored health status, and provided care
or consultation for the participants. By the year 2005, the
response rate to follow-up was generally 86% or higher for
the study population that remained in the cohort. The
Institutional Review Board at National Taiwan University
Hospital has approved this study.

2.2. Stroke cases and controls

The follow-up and verification for events and deaths have
been detailed elsewhere [15,16]. In brief, cardiologists in the
study team reviewed the information collected from medical
records, annual questionnaires, official death certificates, and
household visits to verify the causes of deaths and events.
Stroke was defined as a sudden neurologic deficit of vascular
origin persisting for more than 24 hours that was supported
by data from imaging studies. All types of stroke including
subarachnoid hemorrhages were included in this study.

The study subjects‘included in the present nested case-
control study were individuals-who participated in the
follow-up examination in=1994-1995 because the data on
MetS components had been documented. Among 2897
participants free of coronary heart disease and stroke in the
1994-1995 examination, 124 of the subjects experienced
their first stroke during the 10-year follow-up period until
2005. Of these, 75 subjects provided sufficient blood
samples for CRP measurements in the 1994-1995 checkup.
After excluding stroke cases with the log-transformed CRP
level higher than 3 standard deviations (SDs) of the control
distribution (>13.9 mg/L, n = 2) or incomplete information
on MetS (n = 8), 65 cases were available with completed data
for analysis in this study. The 2 subjects with extreme CRP
levels were excluded because they may present an acute or
active inflammatory status [1]. We randomly selected

210 individuals from subjects with no history of stroke and 110
coronary heart disease during the follow-up period as 111
controls. A total of 109 controls with available data were 112
eligible for data analyses. Demographic and clinical 113
characteristics, including sex, age, education, lifestyle, 114
body mass index, waist circumference, and blood pressure, 115
were not significantly different between individuals selected 116
for this study and individuals not selected, for either stroke 117
group or control group. 118

2.3. CRP and biochemical variables 119

The overnight fast venous blood samples obtained from 120
the participants were immediately refrigerated and trans- 121
ported within 6 hours to National Taiwan University 122
Hospital and stored at =70°C until analysis for measure- 123
ments. Blood samples were thawed, and CRP levels in the 124
plasma were determined using a high-sensitivity immuno- 125
turbidimetric’ assay (Denka Seiken, Tokyo, Japan) on a 126
Hitachi 911 analyzer (Roche Diagnostics, Indianapolis, IN) 127
[17]. Baseline serum levels of lipids and fasting glucose were 128
determined as described elsewhere [15,16]. All measure- 129
ments were performed in a central laboratory blinded to the 130
case status at the hospital. 131

2.4: MetS and risk factors 132

We defined MetS using the criteria from the US National 133
Cholesterol Education Program Adult Treatment Panel III 134
[18], with modified waist circumference cutoff points for 135
Asians [11,19]. The MetS was determined for individuals 136
with 3 or more of the components of triglycerides of at 137
least 150 mg/dL (1.7 mmol/L), systolic blood pressure of at 138
least 130 mm Hg or diastolic blood pressure of at least 139
85 mm Hg or taking antihypertensive drugs, high-density 140
lipoprotein (HDL) cholesterol less than 40 mg/dL 141
(1.0 mmol/L) in men or less than 50 mg/dL (1.3 mmol/ 142
L) in women, fasting glucose of at least 110 mg/dL (6.1 143
mmol/L), and waist circumference of at least 90 cm in men 144
or at least 80 cm in women. Hypertension was defined as 145
systolic blood pressure higher than 140 mm Hg and/or 146
diastolic blood pressure higher than 90 mm Hg and/or 147
taking antihypertensive medication. Diabetes mellitus was 148
defined as a fasting serum glucose level greater than 149
126 mg/dL (7.0 mmol/L) and/or a history of using 150
hypoglycemic agents or insulin injections. The waist 151
circumference was measured by using a tape positioned 152
midway between the lowest rib and the iliac crest in all of 153
the participants in minimal respiration status. 154

2.5. Statistical analysis 155

Baseline clinical characteristics were compared between 156
stroke cases and controls using Student ¢ test for continuous 157
variables and y” test for categorical variables. Because of 158
the skewed CRP distribution, the difference in medians 159
between the 2 groups was examined using the Wilcoxon 160
rank sum test. 161
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We used 4 multiple logistic regression models to estimate
the odds ratios (ORs) and 95% confidence intervals (Cls) for
assessing the effects of CRP and MetS on the stroke risk.
Model 1 evaluated CRP effect based on tertile distribution of
controls (<0.7, >0.7-1.3, >1.3 mg/L). Model 2 assessed
MetS effect classified as groups of 0 to 1, 2, and 3 to 5
components. Models 3 and 4 were exclusively adjusted
models that included both CRP and MetS categories in the
analyses. All the regression models were adjusted for age
(continuous variable), sex, waist circumference, total
cholesterol (continuous variables for both), and history of
hypertension and diabetes mellitus (yes vs no), except that
hypertension and diabetes were excluded in model 3 to
evaluate their impact on the associations of CRP and MetS
with stroke. These covariates selected were those significant
at a P value of less than .2 in the univariate analyses. The
linear trends across CRP and MetS categories were
examined by defining a median CRP value in each tertile
and a continuous MetS variable. These 4 models examined
the significance of CRP and MetS categories incorporated
into the models with traditional risk factors, that is, all
selected covariates, using the likelihood ratio test with 2
degrees of freedom. The adequacy for goodness of fit for all
models was determined using Hosmer and Lemeshow [20]
statistics. These models were also performed using Cox
proportional hazard regression analysis to account for time
of follow-up.

The joint effect of CRP and MetS on stroke risk was also
evaluated by combining them into 4 categories (CRP < top
tertile with no MetS, CRP < top tertile with MetS, CRP >top

tertile with no MetS, CRP > top tertile with MetS) in multiple 192
logistic regression models. We used 3 models to adjust 193
covariates illustrating the effects of the covariates. Age and 194
sex were adjusted in model A. In model B, waist 195
circumference and total cholesterol were also included. 196
Model C contained the history of diabetes mellitus and 197
hypertension as well as the variables of model B. 198

To compare the discriminative ability of these models in 199
stroke prediction, we calculated areas under the receiver 200
operating characteristic (ROC) curves for models with 201
traditional risk factors alone and for models including CRP 202
and/or MetS variables. The area under the ROC curve 203
explains the probability of a model to generate a higher 204
estimated value for a randomly selected diseased person than 205
for a nondiseased one [13]. The difference between the 2 206
areas under correlated ROC curves was compared using the 207
nonparametric method [21]. A two-sided P less than .05 was 208
considered statistically significant. All analyses were 209
performed using SAS 9.1 (SAS Institute, Cary, NC). 210

3. Results 211

The follow-up periods to the occurrence of stroke among 212
cases ranged from 0.3 to 10.5 years, with a median of 5.3 213
years. Table 1 shows that cases were older than controls at 214
the time of collecting specimens for CRP measurement. 215
Cases also had a higher prevalence of hypertension, diabetes, 216
and MetS, and had a higher median level of CRP than 217
controls (1.5 vs 1.0 mg/L, P = .007). 218

Table 1
Baseline characteristics for incident stroke cases and control subjects
Cases (n = 65) Controls (n = 109) P
Mean (SD) Mean (SD)
Sex, men, % 64.6 61.5 .68
Age, y 68.0 9.2) 65.1 9.7) .047
Body mass index, kg/m2 24.2 (3.2) 24.0 (3.6) .60
Waist circumference, cm 86.6 (8.9) 84.5 (10.6) .19
Current smoking, % 339 343 95
Current drinking, % 32.8 26.2 .35
Family history of CVD, % 322 24.0 .26
History of hypertension, % 58.5 36.7 .005
History of diabetes, % 29.2 18.4 .096
Systolic blood pressure, mm Hg 138.2 (20.0) 128.6 (18.6) .002
Diastolic blood pressure, mm Hg 79.6 (11.1) 75.7 (10.7) .023
Total cholesterol, mmol/L 53 (1.2) 5.4 (1.0) .57
HDL cholesterol, mmol/L 1.02 (0.27) 1.04 (0.32) .64
Triglycerides, mmol/L* 1.08 (0.89-1.59) 1.07 (0.76-1.71) .63
MetS, % 58.5 422 .038
High waist circumference, % 523 459 A4l
Elevated blood pressure, % 81.5 532 <.001
Impaired fasting glucose, % 53.9 385 .049
Lower HDL cholesterol, % 63.1 65.1 78
Elevated triglycerides, % 20.0 25.7 .39
CRP, mg/L* 1.5 (0.7-2.9) 1.0 (0.6-1.5) .007

Values are mean and SD unless indicated. CVD indicates cardiovascular disease.
? Data are medians (interquartile ranges).
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The multivariate logistic regression models in Table 2
shows that stroke was significantly associated with hyperten-
sion (OR = 2.12; 95% CI, 1.09-4.12) and individuals in the
top CRP tertile compared with the bottom tertile of control
subjects (OR = 2.55; 95% CI, 1.05-6.23; P for trend = .038)
after controlling for covariates (model 1). Metabolic
syndrome was not a significant independent factor associated
with stroke if hypertension was in the model (model 2). The
OR associated with the top CRP increased slightly if
hypertension and diabetics status were excluded from the
regression analysis, whereas MetS became a significant
factor associated with stroke (model 3). The OR for stroke
associated with the top CRP tertile decreased slightly to 2.63
(95% CI, 1.06-6.53) by including the MetS categories and
hypertension in the regression analysis (model 4), and the OR
for hypertension decreased to a moderate significant level.

The CRP contribution for the model fit improvement was
greater than that for MetS (likelihood ratio tests [Pprr]
P values were .10 for CRP in model 1 and .44 for MetS in
model 2). The P gt for CRP remained smaller than that for
MetS in the analyses simultancously assessing CRP and
MetS as stroke predictors (models 3 and 4). The estimated
risks were weaker but remained significant in the Cox
regression analyses, except that the likelihood ratio statistics
were significant, for both CRP and MetS, in the model
without controlling for hypertension (data not shown).

Fig. 1 shows the adjusted joint effects for stroke
associated with the top tertile CRP levels and the presence
of MetS in the multivariate analyses. Compared with the
subjects with low CRP levels and non-MetS, subjects with
high CRP levels and MetS had a high risk for stroke after
controlling for only age and sex (model A), or for waist
circumference and total cholesterol (model B; OR. = 3.17;
95% CI, 1.26-7.97). Only individuals with high CRP levels
and free of MetS were at a significant risk of having stroke

Model A

Model B

Model C

Qdds ratio

CRP >top tertile
CRP<=top tertile

Metabolic syndrome

Fig. 1. Odds ratios of incident stroke in 10-year follow-up associated with
baseline CRP levels and MetS, the Chin-Shan Community Cardiovascular
Cohort Study, Taiwan, 1994-2005. The top tertile value of CRP was 1.3 mg/
L. Metabolic syndrome (+) presence; (—) absence. Model A: adjusted for age
and sex. Model B: adjusted for age, sex, waist circumference, and total
cholesterol. Model C: adjusted further by adding history of diabetes mellitus
and hypertension. *P'<.05. **P'<.01.

(OR =2.95;95% CI, 1.07-8.15) if hypertension and diabetes 268
were also included in the regression (model C). 273

The area under the ROC curves was 0.676 for the model 274
with only traditional risk factors (95% CI, 0.594-0.759) 275
(Table 3). The ability to discriminate was not significantly 276
mcreased after adding CRP (0.691, P = .53), MetS (0.688, 277
P = 43), or the combination of CRP and MetS (0.702, P = 278
.29) to the model. However, areas under the ROC curves 279
were also not sufficiently different when adding hyperten- 280
sion (0.654), MetS (0.652), CRP (0.639), or joint effect of 2s1
CRP and MetS (0.669) to the age- and sex-adjusted models. 282

4. Discussion 283

This study is the first prospective validation of the 254
association between baseline CRP levels and stroke for a 235

Table 2
Odds ratios (95% Cls) of incident stroke associated with CRP levels and MetS
Cases/controls, n Model 1 Model 2 Model 3 Model 4
OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI
CRP tertiles, mg/L
<0.7 11/34 1.00 Referent 1.00 Referent 1.00 Referent
>0.7-1.3 20/39 1.57 0.63, 3.90 1.78 0.71, 4.45 1.70 0.67, 4.30
>1.3 34/36 2.55 1.05, 6.23 2.79 1.13, 6.86 2.63 1.06, 6.53
P for trend® 0.038 0.031 0.043
Pirt® 0.10 0.070 0.099
Hypertension 2.12 1.09, 4.12
MetS, no. of components
0-1 11/36 1.00 Referent 1.00 Referent 1.00 Referent
2 16/27 1.77 0.66, 4.78 2.32 0.86, 6.26 1.91 0.69, 5.29
3-5 38/46 1.88 0.66, 5.37 2.66 1.03, 6.89 1.75 0.60, 5.13
P for trend® 0.30 0.056 0.36
Pipr’ 0.44 0.11 0.44
Hypertension 2.01 1.02, 3.98 1.92 0.96, 3.84

These models were adjusted for age, sex, waist circumference, total cholesterol, and history of hypertension and diabetes mellitus, except that hypertension and

diabetes were excluded in model 3.
@ Test for trend across CRP tertiles and categories of MetS.

® Likelihood ratio %> test compares models with the components and without the components with 2 degrees of freedom.
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Table 3
The ROC curve models with traditional risk factors, CRP, and MetS

ROC area® 95% CI

b
P ROC area

Traditional risk factors 0.676 0.594, 0.759
+CRP 0.691 0.611, 0.771 .53
+MetS 0.688 0.607, 0.769 .43
+Combination of CRP and MetS® 0.702 0.623, 0.782 .29

Age and sex 0.591 0.503, 0.678
+Hypertension 0.654 0.570, 0.738 .10
+CRP 0.639 0.554,0.724 21
+MetS 0.652 0.568, 0.735 .12

+Combination of CRP and MetS® 0.669 0.585,0.752  .054

Both CRP and MetS were included as 2 dummy variables. Traditional risk
factors include age, sex, waist circumference, total cholesterol, diabetes
mellitus, and hypertension.

? The area under ROC curves.

® Each P value compared the difference between ROC area of
traditional risk factors alone and the area of adding each corresponding
CRP and/or MetS variable.

¢ C-reaetive—proteiy and MetS were combined into the following 4
categories: CRP less than or equal to top tertile with no MetS, CRP less
than or equal to top tertile with MetS, CRP greater than top tertile with no
MetS, and CRP greater than top tertile with MetS.

Chinese community cohort with a 10-year follow-up. This
study further extended the observation of previous studies
[3-8] to depict the influence of MetS on the association. The
Healthy American Women Study [9] and Framingham
Offspring Cohort [12] have dealt with this issue but focused
on multiple forms of cardiovascular events instead of stroke
alone as a unique end point. Our study showed that elevated
CRP is a risk factor of stroke independent of the traditional
risk factors and MetS.

Based on 498 first-ever strokes, the Rotterdam Study
found that high CRP levels were significantly associated
with incident stroke assessed with Cox proportional hazards
models [8]. They also showed that CRP improved little on
traditional risk factors in overall stroke risk prediction.
Another large study, the Prospective Study of Pravastatin in
the Elderly at Risk, with 865 cases of cardiovascular events,
obtained similar findings: The CRP levels were higher in
subjects with these events, but the CRP added limited risk
prediction value [14]. Our study confirmed the findings of
both studies. Furthermore; thisstudy showed that CRP and
MetS together .do mnot ‘significantly improve stroke risk
prediction beyond the extent obtained by traditional risk
factors. The analysis combining CRP and MetS showed
significant associations between high CRP levels and the
stroke risk regardless of the presence of MetS. It may not be
valuable to use both CRP and MetS in stroke prediction
when information on traditional risk factors is known.

Including MetS, hypertension, and diabetes as indepen-
dent variables in the same regression model may cause
overadjustment because hypertension and diabetes are
components of MetS. However, rather than measuring the
MetS-stroke relationship alone, this study evaluated the
ability of MetS in risk discrimination in addition to
the traditional risk factors. Furthermore, subjects with

MetS had a much higher prevalence of hypertension than 320
those with no MetS (56.5% vs 22.2%) in this study. We used 321
4 models to measure the strength of MetS counts in the 322
association with stroke other than the traditional risk factors. 323
Previous studies that dealt with this issue did not make 324
adjustments for hypertension, although high blood pressure 325
was prevalent in their study populations (38.5% to 78.5%) 326
[22,23]. The Framingham Offspring Cohort considered the 327
influence of hypertension and showed a positive association 328
between MetS and stroke after adjusting for the systolic 329
blood pressure and treatment of hypertension [24]. Our 330
findings revealed that the risk of stroke associated with MetS 331
was removed by adding diabetes and hypertensive status in 332
the model, whereas hypertension remained a significant risk 333
factor for stroke. This observation can be supported by a 334
Japanese cross-sectional study, which showed that, in people 335
without hypertension, MetS was not associated with carotid 336
atherosclerosis after adjusting for traditional risk factors 337
[25]. Our observation suggests that hypertension seems to 333
play a more important role than MetS does in the stroke risk 339
in this study population. The role of hypertension in the 340
MetS-stroke. association may need to be considered in 341
further studies. 342

Evidence has shown ethnic differences in levels of 343
cardiovascular risk factors. Compared with the US and 344
European population, the Chinese population has a higher 345
stroke incidence, with lower lipid levels and smaller body 346
mass indexes, but more prevalent hypertension [26]. Race 347
differences in the CRP levels may be also attributable to the 348
multiethnic disparities for the stroke risk [27-29]. Compared 349
with the US ethnic groups, the median CRP level was the 350
lowest in Asians [27]. The disparity was also observed in 351
people of Asian ethnic origins, among whom the mean CRP 352
level is lower in the Chinese population than in the South 353
Asian population [28]. Using a uniform CRP cut point to 354
distinguish the high-risk group from the low-risk groups of 355
cardiovascular disease in various races has been questioned 356
[13]. We indeed found a lower CRP level associated with 357
increased risk for stroke in our population than in whites 358
[3,4], and the level is similar to that observed in Japanese [6] 359
and American Japanese [5]. Our further analysis using ROC 360
curves also revealed a lower discriminating ability with the 361
US Centers for Disease Control and Prevention—recom- 362
mended categories (<1, 1-3, and >3 mg/L) than with tertile 363
of CRP. 364

This study had some limitations. First, our study did not 365
separate stroke types because a few cases were lacking in 366
data on imaging studies. After extensive inquiry, 30% of 367
stroke cases were still unclassified because of lack of 368
adequate medical documentation, particularly for the sudden 369
deaths with the unspecified stroke cases. However, our 370
additional analysis, with 10 hemorrhagic stroke cases 371
excluded, showed no change in the findings. Second, about 372
half of the selected cases and controls were excluded from 373
data analysis in this study because of insufficient quantity of 374
blood samples and incomplete information on MetS 375


Administrator
刪劃線

Administrator
取代文字
CRP


401
402
403
404
405
406
407
408

409

410
411
412

413

414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430

6 P-C. Chen et al. / Metabolism Clinical and Experimental xx (2009) xxx—xxx

components. However, we further compared the baseline
data between subjects included in this study and those not
included, for cases and controls separately. Results showed
no significant differences in both demographic and clinical
characteristics, including lipid and fasting glucose levels.
Additional analysis using Cox regression model to compare
all stroke cases with original cohort showed the risks
associated with MetS in hazard ratios to be similar to the
present study, indicating no selection bias. This study
revealed an apparent significant finding in the CRP and
stroke association in cooperating with MetS, regardless of a
relatively small sample size. Third, because only 3 stroke
cases and 2 control subjects had atrial fibrillation at baseline,
we did not make adjustment using atrial fibrillation to avoid
unstable estimates and broad CI. However, the results
showed that the model fit was improved (data not shown).
Finally, the participants with extreme CRP values were
excluded because of suspected conditions of acute or active
inflammation; but analyses including these subjects made no
difference in the results.

In conclusion, our findings suggest that MetS and the
elevated CRP level are important factors that may increase
the stroke risk in the study population. This population
may be at a higher risk even if the CRP levels are not as
high as those found in whites. However, CRP, MetS, or
the combination of these 2 measurements adds limited
utility in the risk screening to the traditional risk factors
because of economic consideration. The management of
established risk factors, particularly hypertension, for the
patients at an elevated risk remains as important-as that of
CRP and MetS in the primary stroke prevention. The
blood pressure measurement is noninvasive. and easy
to conduct.
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