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Relationship between blood pressure variability and prognosis in acute ischemic stroke patients receiving

intravenous thrombolysis

JIANG Yi, ZHANG Yong-wei, WU Tao, DENG Ben-giang "
Stroke Center, Changhai Hospital, Second Military Medical University, Shanghai 200433, China

[Abstract] Objective To observe the relation between blood pressure fluctuation and prognosis of patients with acute
ischemic stroke during intravenous thrombolysis, so as to guide the blood pressure management during super early stage of acute
ischemic stroke and to improve the prognosis after intravenous thrombolysis with recombinant tissue plasminogen activator
(rt-PA). Methods A total of 198 acute ischemic stroke patients,who received rt-PA intravenous thrombolysis during the time
window between Sep. 2013 to Dec. 2015 in our stroke center, were included in this study, and the patients included 125 males
and 73 females, aged (67. 612, 8) years old, ranging 22-91 years. NIHSS score was used to evaluate the function of the
nervous system and modified Rankin Scale (mRS) score was used for evaluating the prognosis of patients. The blood pressure
variation during the entire process of intravenous thrombolysis, which included the mean, maximum (max), minimum (min),
range (max—min), standard deviation (SD), and successive variation(SV), were monitored. After baseline data correction,
multiple logistic regression analysis was used to evaluate the influence of blood pressure on the long-term prognosis of patients.
Results We found that the initial NIHSS score, time from onset to thrombolysis, average initial systolic blood pressure, and
average initial pulse pressure, the maximum systolic/diastolic blood pressure during thrombolysis, SV of systolic/diastolic blood
pressure during thrombolysis, and SV of the maximum systolic/diastolic blood pressure during thrombolysis, were the factors
affecting the clinical outcomes of patients (P<C0. 05, P<Z0. 01). The multiple logistic regression analysis showed that low initial

NIHSS score, shorter time from onset to thrombolysis, low average initial systolic blood pressure, and low SV of systolic blood
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pressure and diastolic pressure were the independent predicting factors for good prognosis of acute ischemic stroke patients

receiving rt-PA intravenous thrombolysis. Conclusion The prognosis of acute ischemic stroke is associated with the systolic

blood pressure at beginning of thrombolysis, pulse pressure and pressure variability during thrombolysis. Great blood pressure

fluctuation is associated with poor outcome of acute ischemic stroke, so efforts should be made to maintain stable blood pressure

in the patients.
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Tab 1 Clinical features of patients in intracranial hemorrhage and non-hemorrhage groups, and good and poor prognosis groups

Hemorrhage or not

Total N=198

30 d prognosis

Factor

Non-hemorrhage Hemorrhage Good (mRS 0-2) Poor (mRS 3-6)
N=189 N=9 N=123 N=175

Age (year), 7=+ 67.64+12.8 66.14+11.8 72.3%+14.1 65.14+12.9 70.1+13.9
Male (%) 125(63. 1) 121(64. 0) 444, 4) 81(65.9) 44(58.7)
Glucose ¢p/(mmol « L™ 1), 75 7.6+£2.9 7.5+2.1 7.2+£1.9 7.2+1.9 7.94£3.4
Hypertension 7( %) 124(62. 6) 120(63.5) 4(44. 4) 49(39. 8) 75(100. 0)
Diabetes n( %) 57(28.8) 55(29. 1) 2(22.2) 19(15. 4 37(49. 3)
Atrial fibrillation 2( %) 39(19.7) 34(18. 0) 5(55.6) % % 16(13.0) 23(30.7)
With previous history of TIA n(%) 24(12. D 23(12.2) 1(11. D 10¢8. 1) 14(18.7)
Smoking (%) 64(32.3) 62(32.8) 2(22.2) 22(17.9) 42(56.0)
NIHSS before treatment r=+s 6.244.1 5.94+4.9 8.9£7.2"~ 5.545.2 6. 747,204
GCS before treatment 7+ 14.2+1.9 14.242.0 13.9+3.5 14.7+1.7 13.5+3.3
TTT t/min, x=%s 150. 5460. 2 149.5461. 3 171. 1456, 3* * 134, 2458.7 164, 2473, 844
DNT ¢/min, z=%s 46.2%17.5 45.5%16.7 60. 1416.5 42.6£17.6 50.6+18.2

TIA: Transient ischemic attack; NIHSS: U. S. National Institutes of Health Stroke Scale; GCS: Glasgow Coma Scale; TTT: Time from
onset to treatment; DNT: Door-to-needle time; mRS; Modified Rankin Scale. ** P<C0. 01 vs non-hemorrhage group; &4 P<C0. 01 vs good

prognosis (mRS 0-2) group
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Tab 2 Parameters of blood pressure of patients in intracranial hemorrhage and

non-hemorrhage groups, and good and poor prognosis groups

p/mmHg, x=£s

Hemorrhage or not

30 d prognosis

Factor

Non-hemorrhage N=189 Hemorrhage N=9 Good (mRS 0-2) N=123 Poor (mRS 3-6) N=75
N 155.5425. 4 167.3+27.6* 154.5+26.9 157, 3+23. 64
Shnean 144.3+16.1 153.5F17.1 144, 5+16.9 143.5+17.9
Stnax 176.5423. 2 189.5+25. 2 177.5424.9 187. 5424. 22
Stoin 120.3%17.5 118.7£17. 2 121.3418.1 119.74+18. 4
Ssp 12.145.2 19.5+£6.5 12.3+£6.1 18.5+£6.6
Ssv 16, 144.7 14.843. 8* 16.3+4.9 13.84£3. 8~
Ssvimax 42.1+13. 8 62. 1425, 1%~ 36.3+12.9 56. 8+22, 844
Do 88.6+15.2 89.4+15.3 88.9416.2 86.4414.8
Dinean 80.1413.7 98.3+13.5 80.1415.7 94, 3+11.5
Dinax 102. 7£14. 3 117. 5415, 7* 103.7+14. 3 115. 7£15. 94
Duin 70.0+13.7 86.7+19.5 70.1416.7 83.6+19.0
Dsp 9.8+4.1 15.1+4.8 9.8+4.1 13.1+3.8
Dsv 12.4+4.0 13.9+£6.2* 12.4+4.0 13.845. 14
Dsvimax 29.4+13.6 51. 8420. 3* 28.4+12.6 49, 7£26. 35
PO 65.2415. 8 58.2415.7 64. 974-20. 1 66.5+19, 14

SO Initial systolic blood pressure; Spem: Mean value of systolic blood pressure; Spin: Minimum value of systolic blood pressure; Spay:

Maximum value of systolic blood pressure; Ssp: Standard deviation of systolic blood pressure; Ssy: Continuous variability of systolic blood

pressure; Ssymax: Maximum value of continuous variability of systolic blood pressure; DO Initial diastolic blood pressure; Dpean : Mean value of

diastolic blood pressure; Dyax: Maximum value of diastolic blood pressure; Dpy,: Minimum value of diastolic blood pressure; Dsp: Standard

deviation of diastolic blood pressure; Dsy: Continuous variability of diastolic blood pressure; Dsyvmax: Maximum value of continuous variability of

diastolic blood pressure; PO: Average initial pulse pressure; mRS: Modified Rankin Scale. 1 mmHg=0. 133 kPa. * P<C0. 05, ** P<C0. 01 vs

non-hemorrhage group; & P<C0. 05, &4 P<C0. 01 vs good prognosis (mRS 0-2) group

*3 PR S EE logistic B35 17
Tab 3 Multiple logistic regression analysis of factors

affecting prognosis of acute cerebral infarction

Variable OR(95%CD P value
TTT 0. 39(0. 25,0. 74) <<0. 01
NIHSS 0. 66(0. 54,0. 84) <0.01
SO 1.63(1.15,2.01) <0. 001
Ssv 1. 85(1. 25,2.70) <<0. 001
Ssvimax 2.22(1.23,4.13) <C0. 001
Dsv 2.51(1.82,4.01) 0. 001
Dsvimax 3.10(1. 25,5.70) <0. 001

TTT: Time from onset to treatment; NIHSS: U. S. National
Institutes of Health Stroke Scale; SO: Initial systolic blood pressure;
Ssv: Continuous variability of systolic blood pressure; Ssvimax:
Maximum value of continuous variability of systolic blood pressure;
Dsv: Continuous variability of diastolic blood pressure; Dsvmax:

Maximum value of continuous variability of diastolic blood pressure
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