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[Abstract] Objective To evaluate the efficacy and safety of intensive blood pressure control for
patients with intracerebral hemorrhage (ICH). Methods Retrieve relevant randomized controlled trials
(RCTs) from online databases (January 1, 1980-September 30, 2015) as PubMed, EBMASE/SCOPUS and
Cochrane Library with key words: intracerebral hemorrhage, ICH, blood pressure, intensive, and acute.
Selection of studies was performed according to pre-designed inclusion and exclusion criteria. Quality of
studies was evaluated by using Jadad Scale. All data were pooled by RevMan 5.3 software for Meta -
analysis. Results The research enrolled 3322 articles, from which 4 articles with Jadad score = 4 were
chosen after excluding duplicates and those not meeting the inclusion criteria. A total of 3360 ICH patients
were included. Meta-analysis showed intensive blood pressure control did not decrease the incidence of
hematoma enlargement > 1/3 from baseline to 24 h (RR = 0.910, 95% Cl: 0.750-1.090; P = 0.310), neither
associated with a favorable possibility on modified Rankin Scale (mRS) score < 2 at 90 d of treatment (RR =
1.070, 95% CI: 0.990-1.150; P = 0.090). Intensive blood pressure control did not increase National
Institutes of Health Stroke Scale (NIHSS) score significantly (RR =0.950, 95%Cl: 0.800-1.120; P = 0.530),
nor increase the occurrence of adverse events in circulatory system (RR =0.910, 95%CI: 0.610-1.370; P =
0.660) or severe hypotension (RR = 0.840, 95% CI: 0.370-1.940; P = 0.690). Conclusions Though
intensive blood pressure control is unlikely to stop the enlargement of hematoma in a short term, it is likely
to improve long-tem prognosis and reduce the rate of morbidity and mortality. Intensive blood pressure

control is safe as it neither increase the symptoms of nervous system damage, nor the occurrence rate of
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circulatory system adverse events or severe hypotension.
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Figure 1 Flow diagram of screening articles.
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(2013)
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Table 1. Baseline materials and quality assessment results of 4 included studies
Study N Method Blood pressure target Intervention Primary outcome ({ii?g) Risk of bias
Koch, et al"! 42 RCT  Guideline 2010: Multiple medications Neurological 4 Random sequence generation: unknown risk
(2008)* MAP 110-130 mm Hg and route of deterioration in 48 h Allocation concealment: low risk
Intensive: administrations Blinding of participants and personnel: unknown risk
MAP <110 mm Hg Incomplete outcome data: low risk
Selective reporting: high risk
ICH ADAPT™ 75 RCT  Guideline 2010: Multiple medications Relative 5 Random sequence generation: low risk
(2013) SP< 180 mm Hg and route of perihematoma Allocation concealment: low risk
Intensive: administrations Blinding of participants and personnel: low risk
SP< 150 mm Hg Incomplete outcome data: low risk
Selective reporting: high risk
INTERACT'™ 404 RCT  Guideline 2010: Multiple medications Proportional 5 Random sequence generation: low risk
(2008) SP< 180 mm Hg and route of change in Allocation concealment: low risk
Intensive: administrations hematoma volume Blinding of participants and personnel: low risk
SP< 140 mm Hg at 24 h Incomplete outcome data: high risk
Selective reporting: high risk
INTERACT2'™ 2839 RCT  Guideline 2010: Multiple medications Death or major 5 Random sequence generation: low risk

Allocation concealment: low risk

Intensive: administrations

SP< 140 mm Hg

Blinding of participants and personnel: low risk
Incomplete outcome data: high risk
Selective reporting: high risk

*this trial targeted on MAP, however, its outcome reached the criteria as SP < 140 mm Hg in intensive group, basically qualifying the requirements
of intensive blood pressure control, %W 58 B LLF- 45 8y Jik H o 5 v | B fie 24 45 5302 5 Ak 42 ) il R 28 00206 1R < 140 mm Hig, BEAS A5 5 5 Ak 4
il 1fi. FE 223K . ICH ADAPT, Intracerebral Hemorrhage Acutely Decreasing Arterial Pressure Trial , i t Ifil £ 4 B I 20 ik /530 56  INTERACT,
Intensive Blood Pressure Reduction in Acute Cerebral Hemorrhage Trial, PR s A R JE 356 ;s RCT, randomized controlled trial , i HL X B8
IR 5 ; MAP, mean arterial pressure, -3 8l K ; SP, systolic pressure , 14
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Intensive
Events Total

Guideline 2010 Weight

Study or subgroup Fvents Total (%)

M-H, Fixed, 95%ClI

RR RR
M-H, Fixed, 95%CI

INTERACT ™ (2008) 26 174 40 172 23.200
INTERACT2"* (2013) 128 491 125 473 73.400
Koch, et al """ (2008) 6 21 6 21 3.500
Total (95%CI) 686 666 100.000
Total events 160 171

Heterogeneity: x’=2.930, df=2 (P =0.230); I’=32.000%
Test for overall effect: Z=1.020 (P =0.310)

INTERACT, Intensive Blood Pressure Reduction in Acute Cerebral Hemorrhage Trial, 201 i A 1L 58 Ak B 38 . The same for Figure 3
B2 s Ab il A 5 o BE L AR R 24 h P I BRI > 173 955 191 50 HL A 1 AR AR

Figure 2 Comparison of hematoma volume enlargement > 1/3 within 24 h of onset between 2 groups.
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: : : :
0.010 0.100 1.000 10.000  100.000

M-H, Fixed, 95%CI

u

Favors (intensive) Favors (guideline 2010)

RR RR
M-H, Fixed, 95%Cl

INTERACT "™ (2008) 108 203 106 201 14.500 1.010[0.840, 1.210]
INTERACT2" (2013) 663 1399 627 1430  84.200 1.080[1.000, 1.170]
Koch, et al """ (2008) 8 21 10 21 1.400  0.800[0.390, 1.620] —_—
Total (95%CI) 1623 1652 100.000 1.070[0.990, 1.150] )
Total events 779 743 . . . ,
r T T 1
Heterogeneity: x*=1.090, df =2 (P =0.580); I’=0.000% 0.010 0.100 1.000 10.000  100.000

Test for overall effect: Z=1.720 (P =0.090)

B3 Al il i s 2 5 X B AR E RS 90 d I mRS 4> HU LAY AR AR

Figure 3 Comparison of mRS score at 90 d of treatment between 2 groups.

Intensive
Events Total

Guideline 2010 Weight

Study or subgroup Events Total (%)

M-H, Fixed, 95%CI

Favors (intensive) Favors (guideline 2010)

RR RR
M-H, Fixed, 95%CIl

ICH ADAPT ™ (2013) 3 37 2 36 0.800

INTERACT ™ (2008) 23 203 28 201 11.700
INTERACT2"* (2013) 198 1369 211 1395  87.000
Koch, et al """ (2008) 2 21 1 21 0.400
Total (95%CI) 1630 1653 100.000
Total events 226 242

Heterogeneity: x’=0.980, df=3 (P=0.810); I’=0.000%
Test for overall effect: Z=0.620 (P =0.530)

ICH ADAPT, Intracerebral Hemorrhage Acutely Decreasing Arterial Pressure Trial, fii i Il 51 B AR 20 ik R 30 56
INTERACT, Intensive Blood Pressure Reduction in Acute Cerebral Hemorrhage Trial, & 1 i i il
SRALEE R IR K . The same for figures below

4 5 Ak g i R 4 6 B4 R 20 24 ~ 72 h NTHSS #F- 43 FL A 19 AR bk &

Figure 4 Comparison of NIHSS score within 24-72 h of onset between 2 groups.
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Study or suberon Intensive Guideline 2010 Weight RR RR

Y sroup Events Total ~ Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI
INTERACT '™ (2008) 5 203 6 201 12.400  0.830[0.260, 2.660]

INTERACT2"* (2013) 39 1399 43 1430 87.600  0.930[0.600, 1.420]

Total (95%CI) 1602 1631 100.000 0.910[0.610, 1.370]
Total events 44 49 | \ \ |

I T T T 1
Heterogeneity: x*=0.030, df=1 (P =0.850); I’=0.000% 0.010 0.100 1.000 10.000  100.000

Test for overall effect: Z=0.440 (P =0.660) Favors (intensive) Favors (guideline 2010)

BS oAb g il o I 25 X B LR TR PR R GEAS R R A R A ) AR AR A

Figure 5 Comparison of the incidence rate of adverse events in circulatory system between 2 groups.

Intensive

Events Total

Guideline 2010 Weight RR RR

Study or subgroup Events Total (%) M-H, Fixed, 95%CI M-H, Fixed, 95%CI

INTERACT "' (2008) 3 203 4 201 33.700  0.740[0.170, 3.280]
INTERACT2"' (2013) 7 1399 8 1430  66.300 0.890[0.330, 2.460]
Total (95%CI) 1602 1631 100.000  0.840[0.370, 1.940]
Total events 10 12
1 1 ] ]
Heterogeneity: x*=0.040, df =1 (P =0.840); I'=0.000% 0.010 0.100 1.000 10.000  100.000

Test for overall effect: Z=0.400 (P =0.690)

Favors (intensive) Favors (guideline 2010)

6 S AL I 2 X R 2 AR ™ AR PR R AR R L AR bR

Figure 6 Comparison of the incidence rate of severe hypotension between 2 groups.

T2 O AR L 5 RST80T
Table 2. Sensitive analysis of interconversion bewteen fixed effects model and random effects model, and exchange of
statistical values

Switch model Exchange statistical value

ftem RR value RR 95%C1 P value OR value  OR 95%CI P value
Patients with hematoma volume enlargement > 1/3 within 24 h 0.870 0.650-1.170 0.360 0.880 0.690-1.130 0.310
Patients with mRS score < 2 at 90 d of treatment 1.070 0.990-1.150 0.090 1.130 0.980-1.290 0.090
Early neurological deterioration 0.950 0.800-1.120 0.530 0.940 0.770-1.140 0.530
Adverse events in circulatory system 0.910 0.610-1.370 0.660 0.910 0.610-1.380 0.660
Severe hypotension 0.840 0.370-1.950 0.690 0.840 0.360-1.960 0.690

mRS, modified Rankin Scale, ™ B Rankin & ¢
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