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[ Abstract ]
(CSVD) total burden and 10-year stroke risk. Methods A total of 376 subjects who participated in the cadaver donation cohort

Objective To investigate the relationship between H-type hypertension and cerebral small vessel disease

study from May 2017 to May 2021 in the Peking Union Medical College Hospital were retrospectively selected and divided into
H-type hypertension group (50 cases) , isolated hyperhomocysteinemia (HHcy) group (58 cases) , isolated hypertension group
(143 cases) and control group (125 cases) according to whether combined with hypertension and/or HHcy. The clinical data and
imaging examination indexes were collected. CSVD total burden was assessed by MRI, and 10-year stroke risk was assessed
by the modified Framingham Stroke Profile (mFSP) . The clinical data, imaging examination indexes, the proportion of severe
CSVD total burden and 10-year stroke risk were compared among the four groups. Univariate and multivariate Logistic regression
analysis were used to explore the influencing factors of CSVD total burden, and multiple linear regression analysis was used to
explore the influencing factors of 10—year stroke risk. Results There were significant differences in age, the proportion of male,
smoking history, drinking history, diabetes history and atrial fibrillation history, systolic blood pressure (SBP) , diastolic blood
pressure (DBP) , TC, HDL-C, homocysteine (Hey) , vitamin By,, the proportion of lateral ventricle white matter hyperintensities
(WMHs) Fazekas Scale score=3, the proportion of deep brain WMHs Fazekas Scale score > 2, detection rate of medium and severe
WMHs, the proportion of perivascular spaces (PVSs) > 10, detection rate of lacunae focuses, the proportion of severe CSVD total
burden and 10—year stroke risk among the four groups (P < 0.05) . Univariate Logistic regression analysis showed that age, gender,
smoking history, SBP and H-type hypertension were the influencing factors of CSVD total burden (P < 0.05) . Multivariate Logistic
regression analysis showed that age, smoking history and H-type hypertension were the independent influencing factors of CSVD
total burden (P < 0.05) . Multiple linear regression analysis showed that age, gender, smoking history, drinking history, diabetes
history, atrial fibrillation history, cardiovascular history, left ventricular hypertrophy history and combined with hypertension and/
or HHcy were the independent influencing factors of 10—year stroke risk (P < 0.05) . Conclusion The detection rates of abnormal
imaging examination indexes, CSVD total burden and 10-year stroke risk are increased in patients with H-type hypertension.
H-type hypertension is an independent influencing factor of CSVD total burden and 10-year stroke risk.

[ Key words]  H-type hypertension; Cerebral small vessel diseases; Hyperhomocysteinemia; Root cause analysis
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Table 1 Comparison of clinical data among the four groups
T o AR (M (P, Fk WAt ey BEmL CpEgE O0ERE ZOELEL SBP (M (P,
Pys), %) (%)) ()] ()] (e ] (2] (a (%)) (n (%)) Pys) , mmHg)

POpEHl 125 67(64, 72)  33(264) 5(120) 15 (12.0) 4(112) 0 2(176) 0 128 (124, 132)
BATIRA 143 70 (65, 76) 45 (315) 2(154)"  25(175)  40(280)" 0 39(273) 3(21) 161 (157, 168) *
HaliHHeyl 58 70 (66, 78)  35(60.3)"  18(31.0)"  11(190) 5(86)" 0 9(155) 2(34) 132 (127, 136) "
HAEE ISl 50 (66, 80)" 41(820)™ 20(400)" 18(360)" 10(20.0) 2(40)™  11(220) 1(20) 170 (163, 176) ™
X°(H) i 10.257° 60.123 23.407 14.386 19.454 6.483 4994 4234 289.209"

Pl 0.017 <0.001 <0.001 0.016 0.003 0017 0171 0.195 <0.001

. DBP (M (P, TC (M (Py, TG (M (Py, HDL-C (M (P,  LDL-C (M (P,  FBG (M (Py,  Hey (M (Pys, HHZEB, (M (P,

Pys), mmHg)  Ps), mmol/L)  Py), mmol/L)  Py), mmolL)  Py), mmolL)  Py), mmolL) Pys), wmolL)  Py), ngL)

XA 74 (66, 80)  4.80 (430, 546) 119 (081, 1.67) 146 (119, 175) 272(224, 330) 53(49,58)  12(11, 14) 384 (288, 576)
MANESINRAL 78 (69, 87)° 482 (412, 558) 131095, 172) 133 (LI5, 157)° 287 (225, 347) 54 (50, 63)  13(12, 14) 415 (307, 677)
MgiHHey4l 76 (67, 81)  5.34 (458, 595) 1.12(0.83, 1.88) 138 (126, 1.63) 3.07 (232, 3.58) 53 (74, 106) 16 (15, 19) ™ 280 (199, 385) "
HALESILEAL 90 (75, 95) ™ 536 (445, 6.05)* 1.19(0.99, 1.72) 115 (093, 135)* 2.94 (243, 348) 54 (50, 62)  18(16, 20) " 276 (180, 400) *
X (H) 35.265" 14.688" 2.756" 34454 4617° 4.826" 228.428" 51,058

Pl <0.001 0.002 0431 <0.001 0.202 0.185 <0.001 <0.001

e SBP=USHHE, DBP=EF5KIE, FBG=25MEILHE, Hey=[RMEM&E, HHey=m MM ; “FR 54 A, P<0.05; "#m

HEpaiE RIS, P<0.05; ‘FoRGHLiHHey L ILE, P<0.05; ‘FoRHE

R2 ARG CSVDE SR HLRE# o H S 0FFEAS A MU L 4
Table 2 Comparison of imaging examination indexes, the proportion of severe CSVD total burden and the 10—year stroke risk among the four groups
mul {25 55 WMHs Fa7ekasgﬂ_ IR WMHs Fayekasﬁ% BERFEWMHs  PVSs>101  CMBs Wpeit CSVDAMGIAE 1064 RA i
- NG (n (%) ) =220 (%) ) (@) ) (w(%) ) (a(%) ) (n(%) ] FEln(®) ] (M (Pys Py), %)
XA 125 23 (184) 24(19.2) 34(272) 51(408) 21(168) 36(288) 21 (168) 5(4,8)
MEEIEAL 143 33(23.1) 41(28.7) 47 (329) 87 (60.8) " 38(266) 47(329) 31(21.7) 13(8,20)"
AHHeydl 58 17 (293) 17(293) 21 (36.2) 24 (414)  17(293) 16 (276) 12(207) 9(s, 11)*
HELEMIRA 50 25 (500) * 24 (480) 31(620) ™ 38(760) 17(340) 26(520)"  26(520)™ 20 (13, 30)
¥’ (H) 19.655 14735 19.570 24765 7.445 9.884 25.861 122.416'
Pl <0.001 0.002 <0.001 <0.001 0.059 0.020 <0.001 <0.001
T WMHs=I B 5, PVSs=IiLE AR, CMBs=RKHUT ML, CSVD=IRi/NILE R ; Fom5xHIRALILES, P<0.05; "Fun 5 Malifii
JRALEE, P<0.05; “FoRFHAHHey4H LE, P<0.05; “FoRHIE
(M) . TC (SME) . TG (M) . LDL-C  A=1) . LIRS (R =0, H=1) . /0%
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(SEQUAE ) . TC (SEifE ) . TG (SEifl ) . LDL-C
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i, IBP<0.050EA . P>0.109& &0, ##H7£5C
RMERIE T, S5, AR MRS M L Pl
LSRN 37 NI 74 1) L NN 1| G 7 Nl INE 4 ) LS
S KA 5 v AR FTH Hey 17 e 2 104525 Hh 29 XGRS fr) Al
SCEMAE (P<0.05) , W4,
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A IFm IR M Hey=0, H4fi&ii k=1, HaiHHcy=2,
HAE I =3 ) N HA &, iﬁﬁfi?[@gistic@”ﬂﬁj\
Mr, ZESR WK, R, P WA . SBPATH &
M FEZCSVD R MmN R (P<0.05) . ZHE
Logistic M EsE R Won, ARy . WO s ATH AL S IR
JECSVD A S 2 N 2 (P<0.05) , W33,
2.4 104ERH RIS B R R T LA10AEA &
AR R PR AR i (SEE ), DAAEWS (2 ) | PR

(SEMfE ) |
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|3 CSVDEART N A R Y HL K 2 % 22 P R Logistic Bl 2347

Table 3 Univariate and multivariate Logistic regression analysis of influencing factors of CSVD total burden
B ¥R & Logistic M7 %K & Logistic M 47
B SE Waldyf Pl ORfE 95%CI B SE Wadxfi P ORfH 95%CI
A 0119 0018 45144 <0001 1126  (1.088, 1.166) 0.126 0.019 43149 <0001 1135 (1.093, 1.178)
el 0965 0247 15203 <0001 2624 (1616, 4.261) - - - - - -
WA 0700 0281 6198 0013 2014 (1161, 3.49) 0813 0.331 6.022 0.014 2254 (1.178, 4313)
SBP 0014 0006 5625 0018 1014  (1.002, 1.026) - - - - . -
B (UAAIFEILERHHey h 5% )
Al I 0315 0314 1010 0315 1371 (0741, 2.535) 0.032 0.342 0.009 0.925 1033 (0.528, 2.018)
B4 HHey 0256 0403 0404 0525 1292 (0587, 2.846) -0.228 0438 0.270 0.603 0.796 (0.337, 1.880)
HASE IR 1680 0371 20545  <0.001 5365 (2595, 11.093) 1302 0.410 10.090 0.001 3.675 (1.646, 8.204)
FE: ORI
HoFBEshh#F . SBP, DBP, TC. HeyJhi, T 10FA PR KR [ 2R 4 22 T2k P I 437

HDL-C. 4E4=FE B MG, M=% WMHs Fazekastt
RV N3E G L. IIRTRWMHs Fazekastm 215
=250 5. hEEWMHsK 2 PVSs> 1013
o, BEBRAAS % CSVD R A EEE HH . 104E
A g RS B i 5 TR AR AR | R R s RN H 8 g ot
CSVD S fay A S 52 N 2, BRmFSPALS I H AN, H
TR I 2 LOAFE AR v 22 9 RS 18 2 7 S i PR 25

AERS MR L I L ORERRS L e AL R L R
HECSVDIIEG AN E 1 L XM, CSVD
HHey/ K TRHRAL, WA B, IE B
21 R B S A Hoey ACSE T i 0 . K4 T Toast
Ay R HABIE AL, CSVDA I (RS AAME %4 Hey
AR TS, HHey/KF-FH55 5 CSVD R ST FASE
(e E AR AR O 1) {HCMBs & A= % S5 Hey K EFH 5 T6
PRXEER D, FHPHGEPVSs SHey K ERI K F
N 2 T RESZ 64 ] fiE S HH ey 3 B0 /N L3 301473 A% O HL
il : Heym 7K R H06 — AL A G 5 A F A
B EREALR T (R ERIEALOAE (ALHRR Sk
R HRN-m 2 el ) |, dFim 80N B T Re e ns
FANMIIR T . 20 A R B 2 3 e T AR P g P (P
fEBECSVDIY & A FIgE i 20, (AR BF 58 A 45 i HHey
5 CSVDA M EERZE R L CSVD AR T BRAE
A AR IR B . AR SR B, HAL S IR
HCSVDE M A EHEEH KL, HAE I ESECSVD
MRS R N R, 2GRS EI R T AR
S5 PVSs T Z2 LAY T PR A A g o e 452495 P9 B2 2 e
SECNSREEE SN, AR R Az B 2
HEH BEfig, MM SFEMRIAT WP KA PVSs. ARFFT4Y
RE/R, HaiHHeydl 55 BAIPVSs> 10713 Hb Heds
Teeit 25, GLI% 7RSS B8, MR A
ATRE S LIS 7 BEFE R G N A % M HH ey 7E— ik 2
AN “RIESOR" RESH L.

Table 4 Multiple linear regression analysis of influencing factors of 10—

year predicted risk of stroke

AR E B 95%CI SE B’ (fii Pl
G314 0.664 (0593, 0.734) 0036 0460 18530 <0.001
51 2608 (1280, 3975) 0685 0.118 3835 <0001
WA 7132 (5591, 8672) 0783 0258  9.105 <0.001
eliEd 1.824 (0310, 3338) 0770 0.065 2369 0018
FIRA 8030 (6712, 9349) 0671 0283 11974 <0.001
DB EE Y 27.159 (20065, 34253) 3608 0180 7528 <0.001
LERL 7408 (6141, 8675)  0.644 0278 11497 <0.001
FEOEMES 17212 (13156, 21.269) 2063 0.197 8344 <0.001
fo 'f?iﬁm}i N 1444 (0892, 1.996) 0284  0.132 5146  <0.001

AL R R, HA S I T J& CSVD S 57 fif (1) 7
SRR, M Hey/KF M $ialiHHey 5 CSVD SV i G
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