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Correlation between cerebrovascular hemodynamic index
accumulative score and subclinical arteriosclerosis indicators
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ABSTRACT Objective: To explore the correlation between cerebrovascular hemodynamic index (CVHI)
accumulative score and subclinical arteriosclerosis indicators.
Methods: A total of 27 184 cases were collected from the Health Management Center, the Third
Xiangya Hospital, Central South University. Linear regression analysis was carried out to confirm

the correlations between CVHI accumulative score and the modified Framingham stroke profile
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(FSP), as well as between CVHI accumulative score and cerebrovascular diseases (ICVD)
scale. The correlation between CVHI accumulative score and brachial-ankle pulse wave velocity
(baPWV), carotid plaque orcarotid intima-media thickness (CIMT) was analyzed by multifactor
logistic regression model in 11 580 cases. Moreover, the correlation between CVHI accumulative
score and microalbuminuria or serum cystatin C was performed by multifactor logistic regression
model in 9 860 cases.

Results: In this study, the people whose CVHI accumulative score was less than 75 accounted
for 12.98%. The CVHI accumulative score was negatively related with the modified FSP score
(r=-0.484, P<0.01) or ICVD score (r=—0.455, P<0.01). The multifactor logistic regression model
found that the baPWYV, carotid plaque, microalbuminuria and serum cystatin C were independent
predictors for CVHI accumulative score.

Conclusion: The CVHI accumulative score is correlated with the modified FSP score, ICVD
score and indexes of subclinical arteriosclerosis (baPWYV, carotid plaque, microalbuminuria and
serum cystatin C). The CVHI accumulative score could be used as a tool for zero-level and primary

prevention of cerebral stroke.

cerebrovascular hemodynamic index; subclinical arteriosclerosis; serum cystain C;

microalbuminuria
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Table 1 Comparison of clinical information in our cohort

P/ (51 (9%) ]

205 n g/ % i % WA R/ [191(%))
CVHIRME <7553 41 3529 61.81£0.22 2.500(70.84) 1029(29.16) 720(20.40)
CVHIBMA = 755141 23655 50.61£0.07* 16 166(68.34)** 7 489(31.66)** 6 609(27.94)**

2057 B s/ [1(%)] e LT S /[ 5](%)] WEBRAEI S/ [11(9)] O I S0 S / (461 (96 )]
CVHIB/ME <7554 1097(31.09) 1470(41.65) 500(14.17) 314(8.90)
CVHIBUME = 755741 8 511(35.98)* 3062(12.94)* 1040(4.40)** 2559(10.82)**

5 CVHI BUMHE <75 ZHIE#, **P<0.01
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Figure 1 Scatter and line plot of correlation between CVHI

accumulative score and modified FSP score
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Figure 2 Scatter and line plot of correlation between CVHI

accumulative score and ICVD score



R AL 0 3 3 3 2 BB S M IR PR S R BEAL R bR RS X%, 45

201

% 2 B & M sh 1 F RS ES Wik K EhBKE L EHRE 2 E 3 logistic [2]J3 5347

Table 2 Multifactor logistic regression analysis of CVHI accumulative score and subclinical arteriosclerosis indexes

(5 B SE Wald i P OR(95% CI)

baPWV 0.785 0.090 76.124 <0.001 2.193(1.838~2.616)
B IkBEH 0.372 0.070 28.419 <0.001 1.451(1.265~1.664)
CIMT 0.062 0.073 0.715 0.398 1.064(0.922~1.228)
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Table 3 Correlation analysis of CVHI accumulative score and subclinical arteriosclerosis biomarkers

= B SE Wald i P OR(95% CI)
PRI R 0.001 0.000 10.484 0.001 1.001(1.000~1.001)
iRl ES® 0.267 0.088 9.202 0.002 1.307(1.099~1.553)
CIMT 0.062 0.073 0.715 0.398 1.064(0.922~1.228)
31 it Sy, R KU R o A A ST A DG R R

PG, LA s TR R A — A
K. 404 DL AHE R R 2°02.06% , EVRAEIG K
R HN8.3% . HETHIZIATBOS AT A A, H
BIRFAGIERE—HEE AT, St SRRk
TUTHEMNAT AL, B 2 E R
FEJFEHS ) I, KR AREIET GRS R 2
KePEAL , Jnsi fis 2 v i 22 RN — 28 0 Bl S i D 0
T AR A it

HAT, fi2e XU PP A 2 0 B oh iz 2
o B MRESPAIE AICVD R M RN R
P R A o A RS T T A — 5 B B, iFgE Y
T BT PEAL XU 45 T2 PR XU, HICVD R R
SRR U B L 95 5 A L T I A A R R
EAEN . CVHIRSME R S i 145 D g () To ) M4
bR, ML 8 127 0U% 5 s kB 1R 1) 56 2R B 2
o E B . CVHIBME RTVE A B 25 b &
AR IS N R T, AR CVHIBUME 5 i R
JRESPHIICVD f /M H A A T PFA, 5 SRR
CVHIFME 5 M K RESPAIICVD 1 43 44 5 1 A
X, HPCVHIFUMEMAL, MR RFSPHIICVD I FKIT

ANEr, HARMFREEEAR K, ATUCH A A —E
I PR S 33X AR S R Sk CVHIER (8 70000 ik 27
rh XU B A e, B A 1 2 o B BA B A
GRS

AWFFEE— T T CVHIBVME S Ik 26 HoA,
fEF R AR OCHE . 722 I RKlogistic MIH B AL,
baPWV ., FihfkEEH . M. . ZHERE .
IR S OB PR R L IR E AR R, W R . T
g A2 I RS CVHIFBUME B A0 G, $R DA T
N ZEJECVHIBUMEM HEESZ M N E . Hdr, Hialfg
5 Al 2 baPW VIS PRI 351 80 KBS AT ORE B 1, $7
Z I R CVHIER ZME 52 M i K . baPWVEE R
FN B K EEHIE B Bk A0 i LR IR, HbaPWVE
N DB B AT SE e R 22—, e AT A e AR
AT RS W R O A B VR RS M AR T g
I 25 AR B —AN 8 A bR, fEARE T CIMT S
CVHIBME A G 22 7 T geit2- 2 L, AT REAY 5
PRI CIMT A 2 kA Ak i) e S G2 AN A2 DA Sz e i 48
IR k2 . BARCIMT S CVHIFRSME T WA
Kk, AHEAE TG A AR 2R, 1E40%
A AR i 2 rf — 7 b e DR



202

HIEG R AR (27 ), 2018,43(2)  http://www.csumed.org

MLV A 22 CRIPR i 11 2 112 S i R0 Y 1) g
PHFE R P IR RS bR, HoA A IR RN
AR, #F5E R BN K C T fE 2 5 S sh koK Rt
T AT i B A B R, L5 A =1 =2 [
AEFER ST AR G o PR AR 11 8 P02 A8 P 2 ) g e
TR E ST AR R, AT LTS Sh ok o A B A AH G Y 0
MAEHE, IR EL ZRVY . Ak L0
W R AR IR L DR R CIR 220 IR i A
I fER R A G, WEis . B BERRAS . i
. CRNEEN . SRR, allkiEibny
FARM, AW A TE DI CRIR M [
M35 CVHIBVMEFA DG, IRIERH I e 25 CFiR
e AR AT s A v 1) ) Jk ok A B A R I A PN R
R R R VEEHERE40% DL A TERY O A
I35 BEA 2R CRIPR G AR K, IR HAE A ik 2
FRAE RS 532 B U R - 2 — ¢

HAT, CVHIFZME T A A Hh RS e i 1 pF
FROFERIL . B, B4R ERT . PR AR
X NTEFRHEAT,  H S 1 DX R Al i 3 L X i fe =
KEEAR M RTREERF IR SAE, Rk, CVHIFZME
ik 2 RUBSE AT R 22 s L REAS A i RS M ff 5 i —
HNLARR RS> I ML 3h 12 SR S sh kA
K. RIRAEBVINCR, J&MhzEh 9 iR
— T A A A e bR . A ST & BN I 3 3
2w 5 A i A v s 6 R 3R 2 R S LR R K
£ BEAEE, HrhLlbaPWVHSP K 35 50 ik B S ot
CVHIFR B B M e i 2%, AR Il 3R 3l ) 5 5
5 ML e R R TR R IR S 3B A DG .
PRTIG 86 i i 8 39 77 27 A A A i 2 v 715 15 4 J2 1
T PR A — 2 R E, AR I I A
2G5 T B AN — 2 T By ) i A B, (H AR SRR
SR REE— 20 Ik

S Sk

[1] Guan T, Ma J, Li M, et al. Rapid transitions in the epidemiology of
stroke and its risk factors in China from 2002 to 2013[J]. Neurology,
2017, 89 (1): 53-61.

[2] Hu Z, Liu J, Song Z, et al. Variants in the atherogenic ALOXSAP,
THBD, and KNG1 genes potentiate the risk of ischemic stroke
via a genetic main effect and epistatic interactions in a Chinese
population[ J].J Stroke Cerebrovasc Dis, 2015, 24(9): 2060-2068.

(3] B, FAENS, W2, 5 A R N 2R S IR L 138 5 7
SRS EARI]]. S BT 545, 2006, 14(5):
307-310.

HUANG Jiuyi, WANG Guiqing, CAO Yifeng, et al. A study on

[10]

(11]

interaction between risk factors of stroke and cerebrovascular
hemodynamics[ J]. Chinese Journal of Prevention and Control of
Chronic Diseases, 2006, 14(5): 307-310.

B, ERAE, VRIRGDE, A5 5 0 30 5 0 A P A
BRI AN [ 7). FhARIRA T2 44, 2002, 23(5): 383-386.
HUANG Jiuyi, GUO Zuo, SHEN Fengying, et al. Study on a test
of screening to predict stroke-using cerebral vascular hemodynamic
indexes[J]. Chinese Journal of Epidemiology, 2002, 23(5): 383-386.
AN, LA, PR, 45 0L Rl ) 2 A S A h
DR B BRSIBIETE ], AT~ 2%, 2003, 24(2): 89-93.
HUANG Jiuyi, WANG Guiqing, SHEN Fengying, et al. A cohort
study on cerebral vascular hemodynamics accumulative score and
risks of stroke[ J]. Chinese Journal of Epidemiology, 2003, 24(2): 89-
93.

SR, BN, PO, 45 WML 8 )2 s S 2 h R
KA BRFIBFTE[]]. rh BB BE 2 4%, 2013, 47(4): 323-327.
GUO Jiping, HUANG Jiuyi, GUAN Yangtai, et al. A cohort study on
the relationship between cerebrovascular hemodynamic changing
and risk of stroke[ J]. Chinese Journal of Preventive Medicine, 2013,
47(4): 323-327.

KM, EHERE, B, A (A AR o 5 D RE R (B2 1 B
R KR ST )]. AR A A2, 2017, 11(5): 408-
414,

ZHU Xiaoling, WANG Yaqin, HE Xue, et al. Changes of
cerebrovascular hemodynamic accumulative scores in health checkup
population and their influencing factors[J]. Chinese Journal of
Health Management, 2017, 11(5): 408-414.

AR N RIEANE AR, Ch R EET DA ) A
[J]. T ESEH £ R A2, 2013, 20(4): 1-5.

Ministry of Health of the People's Republic of China. White paper
"Medical and health undertakings in China"[J]. Chinese Practical
Journal of Rural Doctor, 2013, 20(4): 1-5.

Wil fh, wiEdR, XU 4, 45 CR R MmAD R A2018 ) #EZE
(). h ARSI, 2016, 31(6): 521-528.

CHEN Weiwei, GAO Runlin, LIU Lisheng, et al. Outline of
cardiovascular disease report in China in 2015[J]. Chinese
Circulation Journal, 2016, 31(6): 521-528.

AL, BT, F5 T, A5 TR I W DUA o RS A
TR A g RS [, T 1008 2%, 2013,
10(5): 228-232.

HUANG Jiuyi, CAO Yifeng, GUO Jiping, et al. Modified
Framingham stroke profile in the prediction of the risk of stroke
among Chinese[ J]. Chinese Journal of Cerebrovascular Diseases,
2013, 10(5): 228-232.

Chiu JJ, Chien S. Effects of disturbed flow on vascular endothelium:
pathophysiological basis and clinical perspectives[J]. Physiol Reyv,
2011,91(1): 327-387.



R AL 0 3 3 3 2 BB S M IR PR S R BEAL R bR RS X%, 45

203

(12]

(14]

(15]

(17]

(18]

KU, FRAE, AT, . P A e 2 LR K -t ek
J 5 S8 DR BEHOIE B AR CHEDTE[]]. th AR AR R or i,
2016, 35(6): §77-580.

LIU Aoya, ZHANG Chun, ZHU Yongfang, et al. Correlation
between brachial-ankle pulse wave velocity and carotid artery plaque
formation in middle-aged and elderly patients with hypertension[J].
Chinese Journal of Geriatrics, 2016, 35(6): 577-580.

2R, AU, DA, 4. BBl A B 2 5L B Sl L
By SRR ARG E BT SE[]]. hARilm AR B I 2% 35 (.
F), 2013, 7(2): 538-541.

LI Min, DU Fengqi, GAO Qingchun, et al. A study on carotid intima-
media thickness and cerebral haemodynamics and their correlation
to stroke[ J]. Chinese Journal of Clinicians. Electronic Edition, 2013,
7(2): 538-541.

TR, VPO, B AR C . DRI 2 e A B s Ik
ArblE B DR R PRI, b BR 2GR
2016, 14(13): 86-87.

HUANG Hua, XU Fangjie, ZHAO Hong. Analysis of serum cystain
C and urinary microprotein in early nephropathy with diabetes of
stroke[ J]. Guide of China Medicine, 2016, 14(13): 86-87.

Arpegard ], Ostergren J, de Faire U, et al. Cystatin C—a marker of
peripheral atherosclerotic disease?[ J]. Atherosclerosis, 2008, 199(2):
397-401.

Ni L, Lu J, Hou LB, et al. Cystatin C, associated with hemorrhagic
and ischemic stroke, is a strong predictor of the risk of cardiovascular
events and death in Chinese[ J]. Stroke, 2007, 38(12): 3287-3288.
Ovbiagele B. Microalbuminuria: risk factor and potential therapeutic
target for stroke?[ J]. ] Neurol Sci, 2008, 271(1/2): 21-28.

Cao JJ, Barzilay JI, Peterson D, et al. The association of
microalbuminuria with clinical cardiovascular disease and subclinical

atherosclerosis in the elderly: the cardiovascular health study[J].

ARSI XV, EAES, Wi, e, B, w2, EHGE,
RS o A L 30 20 3 2 AU 5 I R PR Sl R A F A F AH
FKNE[T). H R R AR (BE2E2R), 2018, 43(2): 198-203. DOI:10.11817/
j.issn.1672-7347.2018.02.016

Cite this article as: LIU Lei, WANG Yaqin, HU Zhongyang,
YANG Pinting, CAO Xia, YUAN Ting, WANG Guilian, CHEN Zhiheng.

Correlation between cerebrovascular hemodynamic index accumulative

score and subclinical arteriosclerosis indicators[ J]. Journal of Central

South University. Medical Science, 2018, 43(2): 198-203. DOI:10.11817/

j.issn.1672-7347.2018.02.016

(20]

(21]

[22]

Atherosclerosis, 2006, 187(2): 372-377.

Mk, 5, 5. SRR KA R I 3 C S Bl kol
TEALIYSE R[], AR AR L B 2%, 2013, 15(10): 1021-
1023.

YANG Song, JIANG Ying, WU Jian. Relation between cystatin C
and carotid atherosclerosis in ischemic stroke patients[ J]. Chinese
Journal of Geriatric Heart Brain and Vessel Diseases, 2013, 15(10):
1021-1023.

XU PEHE, SR, BRSO 1 3 5 BRIP4 h R R AE
PR YA CPENEE [J]. e BE 45 40 Il LRI 2%, 2012,
10(12): 1459-1461.

LIU Qingping, WU Yanfeng. Correlation analysis between urinary
microalbumin and ischemic stroke and its risk factors[ J]. Chinese
Journal of Integrative Medicine on Cardio/Cerebrovascular Disease,
2012, 10(12): 1459-1461.

EH, BN, IR, AFL b AR AR DA A P R
BABUAIE SRk I8 A BT /3T (1], AR RATIN =24, 2007,
28(12): 1171-1174.

WANG Yan, HUANG Jiuyi, CAO Yifeng, et al. Baseline study and
analysis on a stroke risk factor-related cohort in Fengxian county of
Shanghai J]. Chinese Journal of Epidemiology, 2007, 28(12): 1171-
1174.

SR, A, TRRE, A5 LI 3 0 27 S i A T i
AU () 2 2R [T, WP 1 P T3 7 5 45 11, 2008, 16(3): 225-227.
GUO Jiping, HUANG Jiuyi, ZHANG Fengying, et al. The
relationship between cerebrovascular hemodynamics and risk of
ischemic stroke[J]. Chinese Journal of Prevention and Control of

Chronic Diseases, 2008, 16(3): 225-227.

(R4t G4 X)



