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Value of systolic blood pressure,blood glucose,neutrophil count and lymphocyte count in pre-

dicting hypertensive intracerebral hemorrhage
LIANG Cuidan',LUO Qiening',WANG Weitong',WU Guobin®™ LINYue *,LI Daoqin®,0U-YANG Fanxian"*
Author Affiliations:' The School of Public Health of Hainan Medical University, Haikou,Hainan 571199, China;

2a

Department of Medical Records and Statistics Room,” Department of Nosocomial Infection
Management and Infectious Disease Prevention and Control,the Second Affiliated Hospital of
Hainan Medical University, Haikou,Hainan 570311,China

Abstract: Objective To explore the risk factors and predictors of hypertensive intracerebral hemorrhage (HICH), so as to provide
reference for the prevention and treatment of HICH.Methods A total of 587 patients with hypertension who were hospitalized in the
Second Affiliated Hospital of Hainan Medical University from January 2013 to June 2020 were selected, among which 226 patients with
HICH were enrolled as the observation group, and 361 patients with hypertension without HICH were designated as the control group.
Their blood pressure, blood lipid, serum cystatin (CysC) were collected from medical records. The indicators of HICH patients before
the occurrence of HICH were also collected. The differences between the two groups and before and after the onset of the HICH were
analyzed by t test, Chi-square test and willcox test. Multivariate logistic regression analysis and ROC curve were used to analyze its cor-
relation with HICH and its predictive effect.Results Univariate analysis showed that the systolic blood pressure [SBP,171(150,194)
mmHg min vs.141(129,157)mmHg], diastolic blood pressure[SDP,95(86,105) mmHg vs. 80(73,90) mmHg], elucose [GLU, 7.44 (5.94,
9.73) mmol/L vs. 5.42 (4.84,6.65) mmol/L],neutrophil count [NEUT,8.64(5.87,12.02)x10’mmol/L vs. 4.07(3.09,5.49)x10” mmol/L], white
blood cell count (WBC), apolipoprotein A1 (ApoAl),and high-density lipoprotein cholesterol (HDL-C) in the HICH group were higher
than those in the control group (P<0.05).There was no difference in low-density lipoprotein cholesterol (LDL-C) and lipoprotein a (Lpa)

between the two groups (P>0.05). Multivariate logistic regression analysis indicated that history of cerebral infarction, the course of hy-
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pertension, SBP, GLU, total cholesterol (TC), and NEUT increased, while lymphocyte count (LYM) decreased, which might increase the
risk of HICH (P<0.05). The results of ROC curves of NEUT, SBP, GLU and LYM for prediction of HICH showed that AUC were 0.822,
0.799, 0.742 and 0.710, respectively. According to the principle of Youden index, the cut-off value of NEUT, SBP, GLU and LYM to
predict the occurrence risk of HICH were 5.64x10°’mmol/L,161 mmHg, 6.35 mmol/L and 1.23x10°’mmol/L.Conclusion History of ce-
rebral infarction, course of hypertension, SBP, GLU, TC,NEUT and LYM are associated with the risk of HICH. NEUT, SBP, GLU and

LYM may predict the occurrence of HICH.
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GLU/(mmol/L)
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LDL-C/(mmol/L)
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<1.07=1,>1.07=2

<3.37=1(Z ) ,3.37 ~ 4.13=2,>4.14=3

<1.04=1(ZM),1.04 ~ 1.54=2,>1.55=3

TC/(mmol/L) <5.18=1(Z ) ,5.18 ~ 6.19=2,>6.20=3
TG/(mmol/T.) <1.70=1(Z M) ,1.70 ~ 2.25=2,>2.26=3
ApoAl/(g/L) <1=1(ZI8),1 ~2.05=2,>2.06=3
ApoB100/(g/L) <1.20=1,>1.20=2
Lpa/(mg/L) <301=1,>301=2

WBC/(Xx10°’mmol/L)
NEUT/(x10°mmol/L)
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<7.01=1,27.01=2

LYM/(x10’mmol/L) <0.8=1,20.8=2
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T2 OGS IR FEA S DL UL

JiH XtHIR4L (n=361) WAL (n=226) X (O[Z]fE PiE
PERNMF) (%) 0.02 0.880
5 231(64.0) 146(64.6)
kY 130(36) 80(35.4)
R L4 (%) 0.55 0.459
J 313(86.7) 191(84.5)
A 48(13.3) 35(15.5)
IRAEAE S /45 (%) 25.73 <0.001
x 177(49.0) 63(27.9)
A 184(51.0) 163(72.1)
Sk Lo S (%) 2.72 0.099
J 280(77.6) 188(83.2)
A 81(22.4) 38(16.8)
o 8 2 190 (% ) 0.17 0.677
7 351(97.2) 221(97.8)
A 10(2.8) 5(2.2)
FR(F xxs) 66.08+9.97 67.83+12.27 (1.80) 0.073
SRR/ 4 M (P, P, ] 6(3,10) 5(2,10) [-2.44] 0.015
SBP/[ mmHg, M(P,,,P,,) ] 141(129,157) 171(150,194) [-12.22] <0.001
SDP/[mmHg, M(P,,,P,,) ] 80(73,90) 95(86,105) [-10.54] <0.001
GLU/[ mmol/L,M(P,,.P,) ] 5.42(4.84,6.65) 7.44(5.94,9.73) [-9.88] <0.001
CysC/[mg/L,M(P,,,P,)] 0.88(0.69,1.12) 0.86(0.66,1.18) [-0.74] 0.461
LDL-C/[mmol/L, M(P,,,P,,) ] 2.92(2.30,3.56) 3.01(2.37,3.83) [-1.35] 0.177
HDL-C/[ mmol/L,M(P,;,P..)] 1.37(1.09,1.49) 1.43(1.19,1.74) [-4.94] <0.001
TC/[mmol/L.,M(P,,,P,.)] 4.73(4.08,5.44) 5.06(4.25,5.92) [-3.48] <0.001
TG/[mmol/L,M(P,,P,)] 1.18(0.83,1.67) 1.07(0.69,1.70) [-2.16] 0.031
ApoAl/[g/L,M(P,,,P,)] 1.33(1.15,1.54) 1.50(1.27,1.77) [-5.00] <0.001
ApoB100/[ ¢/L,M(P,,.P,,) ] 0.97(0.80,1.19) 1.02(0.83,1.26) [-2.22] 0.027
Lpa/[mg/L,M(P,,.P,,)] 168(80,311) 177(88,308) [-0.04] 0.970
WBC/[x10° mmol/L,M(P,,P,,) ] 6.63(5.51,6.18) 10.59(8.12,13.92) [-11.90] <0.001
NEUT/[x10° mmol/L,M(P,,,P,,) ] 4.07(3.09,5.49) 8.64(5.87,12.02) [-13.15] <0.001
LYM/[x10” mmol/L,M(P,;.P,)] 1.67(1.30,2.05) 1.11(0.79,1.64) [-8.57] <0.001

T :SBP Wi i, SDP &7 5K i , GLU S LB , CysC 4 L HEIN 2, TC S B [ A, TG S = BEH Il , LDL-C (0% B 1% 4K 11 I [ 85, HDL-
C v 2% B NG 26 P[RS, ApoA 1 N#R B 11 A1, Lpa MG 1 a, ApoB100 H# 5 4E 11 B100, WBC 4 1404k, NEUT Sy ik 40 i 1%k,

LYM Sy bk 2 4 -4
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PTG 2 20 8 ok BE B 1) 7 7 75 B PR 22, 1 TC L LDL-C
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NG EE A, i LDLASUR A5 2 11 B100 437 M ) 4%
JIR 2 M (a) 4 A%, ] B J8) 422 35 1 42 52 i 45 b )
A H R IR AR SEFE AR 5 R IR OC R i
Wit — AT .

FEAF AR A 5E 20 % LA ) HICH
2H CysC/KV-BH I i3 T Fali 5 IR 24, S A 9T 45
ANIF . 3 AT RESE BT ASAIR ST (0 X B2 B AF i 24 7E 40
UL b, A — % ) e IR s R T R e i

AESE CysC 3 &, [ CysC ZE W 4L 0] 22 5% L4 it

A5 NEUT . LYM #E A T logistic [ 5 45 £l
(OR=6.52,0.34, P<0.05) o fii tH I RS R AE 5 b
b A AL T Y i RS T AT R
i, S PR X0 145 P B2 AT — 2 DR AP AR DRI
NEUT 3 55 (27.01x10° mmol/L ) , 4k [ 40 Jf i1 %
(<0.8%10” mmol/L) #2334 il HICH XU . H ROC Hh
2 25 1 /R NEUT . SBP ,GLU ,LYM A AUC>0.7 (P<
0.05) , B A 84 1y 30 4 {5 . NEUT>5.64x10°
mmol/L., SBP>161 mmHg. GLU>6.35 mmol/L, LYM<
1.23x10° mmol/L 1}, %& 4= HICH By HEFR K . {H [E 4k
A 5T 3 B 5 I IR AS B AN 38 20 A R
FEF A AR A8 >4 A A & I | i A S I AT
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o5 L P I CHICH)ARZS R 5 % A4 HICH R LA (n=226)

EiLan HICHIRZS %1 HICH Rif Z()MH PIH

SBP/[mmHg, M(P,,.P,)] 169(148,188) 143(132,162) -4.93 <0.001
SDP/(mmHg, % < 5) 92.409+13.537 83.341x13.589 (-4.93) <0.001
GLU/[mmol/L,, M(P,.P,))] 6.76(5.35,9.25) 5.73(4.92,7.40) -1.60 0.110
CysC/[mg/L, M(P,.,P,) ] 0.93(0.72,1.30) 0.91(0.72,1.29) 0.00 1.000
LDL-C/[mmol/L., M(P,.,P,))] 3.09(2.56,4.09) 3.3(2.41,4.17) -0.43 0.668
HDL-C/[mmol/L, M(P,.,P,)] 1.47(1.22,1.78) 1.27(0.98,1.62) -4.64 <0.001
TC/(mmol/L, % £ ) 5.397+1.450 5.057+1.161 (2.32) 0.023
TG/[mmol/L, M(P,,.P,)] 1.03(0.73,1.82) 1.26(0.82,2.01) -2.14 0.032
ApoAl/Lg/L, M(P,,.P,)] 1.45(1.24,1.77) 1.3(1.08,1.54) -3.65 <0.001
ApoB100/[g/L, M(P,;.P,)] 1.07(0.83,1.30) 1.01(0.86,1.31) 0.56 0.575
Lpa/lmg/L, M(P,,.P,)] 151(72,276) 113(44,225) -3.25 0.001

WBC/[X10°mmol/L, M(P,..P,.)] 9.45(7.25,12.63) 7.19(5.91,9.94) -3.73 <0.001
NEUT/[x10°mmol/L, M(P,..P,.) ] 7.38(5.45,11.02) 4.85(3.47,7.34) -4.37 <0.001
LYM/[x10°mmol/L., M(P,,,P,,)] 1.3(0.88,1.83) 1.52(1.13,2.03) -1.39 0.166

1 SBP WU 4 i, SDP &5k T, GLU S MW , CysC R MLIEHEIN 2, TC S BRI , TG =BEH I, LDL-C Jo %% B2 1% 25 11 I8 [/, HDL-
C BB NG R & B, ApoAl H#ENEHE 14 AL, Lpa B 1 a, ApoB100 N 2 5 & 11 B100, WBC Jy (40 i 50, NEUT Sy v ks 2 it 1%,
LYM ikt 4t 314

F4 FEIMEME ML (HICH) 2 K 2 logistic 1713 43-#r

7R BE SE{H Wald x* {5 P ORTY OR1195%CI
o I S (<5 4 S R 18.45 0.005

R MR (5 ~ 94F) -0.50 0.30 2.81 0.093 0.61 (0.34,1.09)

e MR (10 ~ 144F) -0.80 0.34 5.55 0.018 0.45 (0.23,0.87)

R (15 ~ 194F) -0.21 0.69 0.09 0.759 0.81 (0.21,3.12)

T LR (20 ~ 24 4F) -0.48 0.70 0.47 0.493 0.62 (0.16,2.44)

TIPSR (25 ~ 294F) 1.29 0.83 2.44 0.118 3.64 (0.72,18.35)
o IR R (=30 4F) 2.83 1.08 6.93 0.008 16.96 (2.06,139.57)
P AL s 1.31 0.27 24.27 <0.001 3.69 (2.19,6.20)

SBP(<140 mmHg A2 ) 36.06 <0.001

SBP(140 ~ 159 mmHg) 0.63 0.33 3.59 0.058 1.87 (0.98,3.58)

SBP(160 ~ 179 mmHg) 1.48 0.38 15.33 <0.001 4.40 (2.10,9.24)

SBP(>180 mmHg) 2.67 0.46 33.37 <0.001 14.49 (5.85,35.88)
SDP(<90 mmHg 1) 7.71 0.052

SDP(90 ~ 99 mmHg) 0.70 0.31 5.03 0.025 2.02 (1.09,3.72)

SDP(100 ~ 109 mmHg) 0.91 0.42 472 0.030 2.49 (1.09,5.66)

SDP(>110 mmHg) 0.29 0.50 0.32 0.570 1.33 (0.50,3.56)

GLU(mmol/L) 0.98 0.26 14.37 <0.001 2.66 (1.61,4.42)

TC(<5.18 mmol/L. K2 ) 10.50 0.005

TC(5.18 ~ 6.19 mmol/L) -0.24 0.32 0.56 0.453 0.79 (0.42,1.47)

TC(>6.20 mmol/L) 1.05 0.36 8.62 0.003 2.85 (1.42,5.72)

NEUT(x10° mmol/L) 1.88 0.28 46.39 <0.001 6.52 (3.80,11.18)
LYM(x10° mmol/L) -1.08 0.39 7.80 0.005 0.34 (0.16,0.73)

WAL -4.47 1.01 19.64 <0.001 0.01

T1:: SBP Ui I, SDP W &F 5K I, GLU Sy LA, TC S SUIH 5, NEUT Sy rp PR 20 M4, LY M A ik L 4 45

BEIOC LA AS B PF A XURS , RIS s ) BE RS2 Rl RE AP AR — s i S AR, HOW HICH &A=
PRI N AR A AARES TR A =&AL M PRI A Rt — 2ot

PRI R N 5 A AR BOE P IR A v s IXUBS: ¥ (HR MR o TS A S I AR A R
=5.07,P<0.001)"" . PIHCILE (IR B A e X AR A — o AR DG (AT R 5
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R5 ELERFE SBP .GLU  TC NEUT . LYM %} HICH T i
Tetn AUC SE# PiH 95% CI R EED Rigs ERid
NEUT/(x10° mmol/L) 0.82 0.02 <0.001 (0.79,0.86) 5.64 0.80 0.77
SBP/(mmHg) 0.80 0.02 <0.001 (0.76,0.84) 1.61 0.65 0.82
GLU/(mmol/L) 0.74 0.02 <0.001 (0.70,0.78) 6.35 0.70 0.72
LYM/(x10° mmol/L) 0.71 0.02 <0.001 (0.67,0.76) 1.23 0.58 0.78
TC/(mmol/L) 0.59 0.02 <0.001 (0.54,0.63)
o I g A /4T 0.56 0.03 0.015 (0.51,0.61)

1 SBP W4, GLU M IR , TC Dy BUIH [ B, NEUT by AP EAr 40 i 3155, LY M R itk B 40 345

X LRI PR N R A AE—E YR IE . ASBFTEREA IR
AN AFE—E B o A S ABETE T AR SEYT R AR
e PUALBEITI7 vk 0 R I g AR R A i PR A
AT AR ST

25 TR AL s e LR A2 L SBP .GLU |

TC.NEUT ¥4 & , LYM i ik /& HICH #9156 A 25 .
NEUT.SBP.GLU .LYM *f HICH A — & 4 # i A/ E .
PR PRBEXTRIRT HICH i B & X,
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