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[Abstract] Objective To investigate and analyze the clinical characteristics and prognosis of brain-heart
interaction (BHI) in patients with acute severe stroke. Methods The patients with acute severe stroke admitted to
Neurointensive Care Unit of Xuanwu Hospital, Capital Medical University from January 1st, 2015 to December 31st,
2017 were enrolled. The clinical data, indicators related to BHI and prognosis were collected. Patients were divided
into BHI group and non-BHI group according to the presence or absence of BHI. The differences of each index were
compared between two groups. The independent risk factors of BHI were analyzed using multivariate Logistic regression
analysis. In addition, subgroup analysis was performed for patients in the BHI group based on the presence or absence
of Takotsubo syndrome (TTS), and multivariate Logistic regression was used to analyze independent risk factors for
TTS. Results 119 patients with acute severe stroke were analyzed, BHI occurred in 91 cases (76.5%), and 17 cases
(14.3%) TTS were included in the BHI group. Compared with non-BHI group, BHI group had lower rates of
cerebrovascular disease history (20.9% vs. 42.9%, P = 0.020), lower smoking history (25.3% vs. 50.0%, P = 0.013),
lower statin use (16.5% vs. 50.0%, P = 0.000), lower total cholesterol [TC (mmol/L): 3.97 £1.05 vs. 4.43+0.88, P =
0.039], and lower low density lipoprotein [LDL (mmol/L): 2.30 £0.76 vs. 3.00+0.84, P = 0.000]. Multivariate Logistic
regression showed that the use of statins [odds ratio (OR) = 0.222, 95% confidence interval (95%CI) = 0.075-0.658, P =
0.007] and the history of cerebrovascular diseases (OR = 0.321, 95%CI = 0.113-0.912, P = 0.033) were protective factors
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of BHI. Compared with non-TTS subgroup, TTS subgroup had a lower percentage of diabetes history (0% vs. 37.8%,
P = 0.002), lower glycated hemoglobin [HbAlc: 0.055 (0.050, 0.056) vs. 0.064 (0.056, 0.075), P = 0.000], higher TC
(mmol/L: 4.70 £ 1.16 vs. 3.80£0.95, P = 0.001), first day mean arterial pressure [MAP (mmHg, 1 mmHg = 0.133 kPa):
114 (98, 122) vs. 103 (94, 108), P = 0.042], third day diastolic blood pressure [DBP (mmHg): 82 (77, 94) vs. 67 (59, 86),
P = 0.002], and third day MAP [mmHg: 106 (95, 114) vs. 94 (80, 106), P = 0.015]. Multivariate Logistic regression
analysis showed that increased MAP on the third day of admission was an independent risk factor for TTS (OR = 11.833,
95%CI = 1.113-125.779, P = 0.040), increased HbA 1c was protective factor of TTS (OR = 0.022, 95%CI = 0.001-0.345,
P =0.006). The rate of poor outcome at discharge of all the BHI patients were higher than those of the non-BHI patients
(34.1% vs. 143%, P = 0.045). Conclusions Acute severe stroke patients with high incidence of acquiring BHI and
having BHI is associated with poor outcome after discharge. Using statins, ischemic preconditioning and control blood

pressure, the occurrence of BHI can be reduced and might be beneficial to patients.
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- BHI 41 JE BHI 41 xlil P TTS W4 4k TTS 41 x/tl P
(n=91) (n=28) A (n=17) (n=74) VA
B (%)) 51(56.0) 20(71.4) 2.106 0.147 13(76.5) 38(51.4) 3.541  0.060
R (P, v ts) 654+13.3 61.3+9.0 1.520 0.131 63.9+14.0 65.7+133  -0.513 0.609
WEA: s (451 (%))
fe LR AR 69(75.8) 18(64.3) 1.450 0.229 15(88.2) 54(73.0) 1.023 0312
WP s 28(30.8) 12(42.9) 1.402 0.236 0(0 ) 28(37.8) 9.291 0.002
I i A7 B 19(20.9) 12(42.9) 5.369 0.020 1(59) 18(24.3) 1.839 0.175
AR 23(25.3) 14(50.0) 6.110 0.013 5(29.4) 18(24.3) 0.016 0.900
ARG 12(13.2) 2(7.1) 0.284 0.594 2(11.8) 10(13.5) 0.000 1.000
GCS (43, M(Qy, Q)] 7(5,9) 8(5,9) -0.297 0.766 7(4,11) 7(6,9) —-0.474 0.635
NIHSS [ 43, M(Q,, Qy)) 22(18,31) 20(17,32) -1.107 0.268 21(18,32) 22(18,31) -0.276 0.782
1L (mmol/L, x +5)
TC 3.97+1.05 4.43+0.88 -2.085 0.039 470+1.16 3.80+0.95 3.396 0.001
TG 1.52+226 1.20£0.55 0.749 0.455 2.92+4.96 1.21+0.58 1422 0.174
LDL 2.30+0.76 3.00+0.84 -4.058 0.000 2.37+0.70 2.29+0.78 0.415 0.679
LA 9.13(6.90,13.09)  7.90(6.12,12.43) -1.504 0.133  7.90(6.65,10.94)  9.93(7.22,13.74) -1.375 0.169
[mmn]/L,M(QL,QU)]
HblAce (M(Q., Qu)) 0.062 (0.055, 0.073) 0.061 (0.058,0.078) —0.376 0.707 0.055(0.050, 0.056) 0.064 (0.056,0.075) —3.546 0.000
ml}ji[mmHg’M(QL’Qlf)]
%5 1 KX SBP 150(126, 166) 154(126,165) -0.646 0.518 160(137, 180) 147(126,159) -1.905 0.057
%5 1 K DBP 81(68,90) 81(74,83)  —0.025 0.980 88(78,100) 79(66,88) —-1.905 0.057
5 1K MAP 104 (94, 115) 103(98,111)  -0.069 0.945 114(98, 122) 103(94,108) -2.038 0.042
% 2 K SBP 149 (135, 160) 143(140,154)  -0.451 0.652 158(130, 163) 148(135,159) -1.263 0.206
%5 2 X DBP 76(67, 86) 74(69, 89) -0.602 0.547 83(73,101) 76(67,85) -1.947 0.052
25 2 K MAP 99(93,113) 101(94,109) -0.094 0.925 109(92, 120) 98(93,108) -1.580 0.114
% 3 K SBP 140(125,159) 144(133,158) -0.952 0.341 152(130, 157) 139(124,159) -0.782 0.434
% 3 KX DBP 73 (60, 88) 76(67,83) -0.313 0.754 82(77,94) 67(59,86) =3.097 0.002
% 3 K MAP 95(82,107) 98(92,104) -0.878 0.380 106(95, 114) 94(80,106) -2.432 0.015
Jl A2 (45 (% ) )
fiki A 4E. 73(80.2) 18(64.3) 3.021 0.820 13(76.5) 60(81.1) 0.009 0.926
i H i 12(13.2) 6(21.4) 0.582 0.446 4(23.5) 8(10.8) 1.000 0.317
FEAEAY: H i 6( 6.6) 4(14.3) 0.798 0.372 0(0 ) 6( 8.1) 0.453  0.501
B A s (5 (%))
it 48(52.7) 16(57.1) 0.166 0.683 8(47.1) 40(54.1) 0.271 0.602
Tint: 36(39.6) 10(35.7) 0.134 0.715 8(47.1) 28(37.8) 0492 0.483
it 42(46.2) 18(64.3) 2.816 0.093 8(47.1) 34(459) 0.007 0.934
KLt 19(20.9) 8(28.6) 0.722 0.395 3(17.6) 16(21.6) 0.001 0.974
B 26(28.6) 8(28.6) 0.000 1.000 8(47.1) 18(24.3) 2476 0.116
I 14(15.4) 4(14.3) 0.000 1.000 4(23.5) 10(13.5) 0.435 0.510
LT 33(36.3) 12(42.9) 0.369 0.529 7(41.2) 26(35.1) 0.218 0.640
N 16(17.6) 2(7.1) 1.095 0.295 4(23.5) 12(16.2) 0.130 0.718
i 21(23.1) 10(35.7) 1.775 0.183 5(29.4) 16(21.6) 0.136  0.713
g 5(55) 4(14.3) 1.277 0.259 3(17.6) 2(27) 3.416 0.078
JER 6( 6.6) 2(.7.1) 0.000 1.000 2(11.8) 4( 5.4) 0.169 0.681
12254 (51 (%)) 15(16.5) 14(50.0) 13.050 0.000 3(17.6) 12(16.2) 0.000 1.000
BT (] (%)) 18(19.8) 2( 7.1) 1.625 0.202 2(11.8) 16(21.6) 0.339  0.560
e AR (] (%)) 31(34.1) 4(14.3) 4.035 0.045 7(41.2) 24(32.4) 0471 0.493

1 : BHI 0 A HING, TTS 4 Takotsubo 3G 1IE, GCS SAMSRLITEF Btk 143, NIHSS 3 [ [ 3y TAEBFFEBe A P iR 3R, TC Sy IR [,
TG JH M =FE, LDL MRZ AR E T, HbA e R LML 1, SBP Ui K, DBP AEFIKIE , MAP -8k E 5 | mmHg=0.133 kPa

Fx2 AMEERZEHRES BHI BEREZERN #x3 [AUEERHRZEHRESE TTS BREZREH
%A= Logistic BlJ345> 47 % [F 2 Logistic B)3 437
At OR & 95%CI P By OR fH 95%CI P1H
i 722454 0.222 0.075 ~ 0.658 0.007 55 3 K MAP 11.833 1.113 ~ 125.779 0.040
I AL B 0.321 0.113~0.912 0.033 HbAlc 0.022 0.001 ~ 0.345 0.006
H BHI MO B EGE, OR R H Lk, 95%CI 1 95% ml {5 7« TTS A Takotsubo ZEA1E , MAP MSF35h K%, HbA e Jgifi

X [7] FRIMZLEE H , OR AL, 95%CI 2 95% Al {5 X [A]
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17 5] TTS H 3 b0 = BE 32 3 X s Q-T [ 4E K: 17(18.7) 1( 59) 16(21.6)

S 1) (5.9%), 55 H 5 13 4]

(76.5%), "1 ¥ 5 5 4 51 (23.5%), > CK-MB (pg/L)
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