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Rapid blood-pressure lowering in patients
with acute intracerebral hemorrhage
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ABSTRACT

BACKGROUND .
Whether rapid lowering of elevated blood pressure would improve the outcome in
patients with intracerebral hemorrhage is not known.

METHODS

We randomly assigned 2839 patients who had had a spontaneous intracerebral
hemorrhage within the previous 6 hours and who had elevated systolic blood pressure
to receive intensive treatment to lower their blood pressure (with a target systolic
level of <140 mm Hg within 1 hout) or guideline-recommended treatment (with 2
target systolic level of <180 mm Hg) with the use of agents of the physician’s choosing.
The primary outcome was death or major disability, which was defined as a score
of 3 to 6 on the modified Rankin scale (in which a score of 0 indicates no symptomms,
a score of 5 indicates severe disability, and a score of 6 indicates death) at 90 days.
A prespecified ordinal analysis of the modified Rankin score was also performed.
The rate of serious adverse events was compared between the two groups.

RESULTS

Among the 2794 participants for whom the primary outcome could be determined,
719 of 1382 participants (52.0%) receiving intensive treatment, as compared with
785 of 1412 (55.6%) receiving guideline-recommended treatment, had a primary
outcome event (odds ratio with intensive treatment, 0.87; 95% confidence interval
[CI], 0.75 to 1.01; P=0.06). The ordinal analysis showed significantly lower modi-
fied Rankin scores with intensive treatment (odds ratio for greater disability, 0.87;
95% CI, 0.77 to 1.00; P=0.04). Mortality was 11.9% in the group receiving intensive
treatment and 12.0% in the group receiving guideline-recommended treatment.
Nonfatal serious adverse events occurred in 23.3% and 23.6% of the patients in the
two groups, respectively.

CONCLUSIONS

In patients with intracerebral hemorrhage, intensive lowering of blood pressure
did not result in a significant reduction in the rate of the primary outcome of
death or severe disability. An ordinal analysis of modified Rankin scores indi-
cated improved functional outcomes with intensive lowering of blood pressure.
(Funded by the National Health and Medical Research Council of Australia;
INTERACT?2 ClinicalTrials.gov number, NCT00716079.)
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Table 3. Primary, Secondary, and Safety Outcomes at 90 Days.*
Guideline-
Intensive Recommended ,
Blood-Pressure  Blood-Pressure -
Lowering Lowering Odds Ratio
Variable {N=1395) {N=1430) {95%Cl) P Value
Primary outcome: death or major disability — no./total no. (%) 719/1382 (52.0)  785/1412(55.6)  0.87 (0.75-1.01) '0.06_
Secondary outcomes
Score on the modified Rankin scale — no./total no. {%)3 0.87 (0.77-1.00) 0.04 .
0: No symptoms at alt 112/1382 (8.1) 107{1412 (7.6) ‘
1: No substantive disability despite symptoms 292/1382 (21.])  254/1412 (18.0) i!
2: Slight disability 259/1382 (18.7)  266/1412 (13.8) :
3: Moderate disability requiring some help 220/1382 (15.9)  234/1412 (16.6) i
4 N;I‘o!inegrate—severe disability requiring assistance with daily ~ 250/1382 (18.1)  268/1412 (19.0} ‘ :
ivi
5: Severe disability, bed-bound and incontinent 8371382 (6.0) 11371412 (3.0} }
6: Death by 90 days 166/1382 {12.0)  170/1412 {12.0) l
Death — no./total no. {%) 166/1394 {11.9)  170/1421 {12.0) 0.99 (0.79-1.25) 096 ;
Health-refated quality of life§ : !
Problems with mobility — no./total na. (%) 767/1203 (63.8)  821/1231(66.7) 0.88(074-104) 013 |
Problems with self-care — no.ftotal no. {%} 563/1202 (46.8)  635/1230 (51.6}  0.83 {0.70-0.97) 0.02
Problems with usual activities — no_/total no. (9%) 73171203 (60.8)  814/1231 (66.1) 0.79 (0.67-0:94) 0.006 J
Problems with pain or discomfort — no.ftota! no. (%) 4771197 (39.8) 5521227 (45.0}  0.81 {0.69-0.95) 0.01 l
Problems with anxiety or depreésion - no.ftotal no. (%) 406/1192 (34.2)  463/1220 (38.0)  0.84 (0.72-1.00) 0.05 {
Overall health utility score 0.60+0.39 0.550.40 0.002 1
Living in residential care facility — no. ftotal no. (%) 108/1222 (8.8)  114/1248 (9.1) 096 {0.73-127) 080 \
Duration of initial hospitalization — days _y-}__ !
Median 20 19 F
Interquartile range 12-35 11-33 ! :




Table 3. (Continued.}
Guideline-
Intensive Recommended
Blood-Pressure  Blood-Pressure
Lowering Lowering Odds Ratio
Variable {(N=1399) {N=1430) (95% CI) P Value
Safety outcomes — no.ftotal no. (%)
Neurologic deterioration in first 24 hrf 19871369 (14.5)  211/1395 (15.1)  0.95 (0.77-1.17) 0.62
Nonfatal serious adverse events} 326/1399 (23.3)  338/1430 (23.6) 0.92
Any neurologic deterioration from intracerebral 47/1399 (3.4} 55/1430 (3.8) 0.49
hemorrhage**
Recurrent intracerebral hemorrhage 4/1399 (0.3) 471430 {0.3)
Ischemic or undifferentiated stroke 8/1399 (0.6) 8/1430 (0.6)
Acute coronary event 5/1399 (0.4) 5/1430 (0.3)
Other cardiovascular disease 22/1399 (1.6} 26/1430 (1.8)
Noncardiovascular disease 160/1399 (11.4)  152/1430 (10.6) 0.49
. Severe hypotension{ 7/139% {0.5) 811430 {0.6)

Plus~minus values are means =5D. All odds ratios are unadjusted.

7 The modified Rankin scale evaluates global disability and functioning; scores range from 0 {no symptoms} to 6 (death); the primary out-

come of death or major disability was assessed as a score on the modified Rankin scale of 3 o 6 at 90 days.

% The difference between the groups in scores across all seven levels of the modified Rankin scale was determined with the use of a logistic-

regression analysis of the ordinal data.

Possible responses in each domain were “no problems,
P p

Kingdom.

% Neurologic deterioration was defined as an increase from baseline to 24 hours of 4 or more points on the National institutes of Health

Stroke Scale or 2 decline of 2 or more points on the Glasgow Coma Scale.

moderate problems,” or “extreme problems”; for these analyses, the latter two
levels were combined as “any problems.” The overall health utility score was calculated with the use of population norms from the United

1

Nonfatal serious adverse events included those that were life-threatening, required inpatient hospitalization or prolongation of an existing
hospitalization, or resulted in disability or a medical or surgical intervention; a patient could have more than one event.

** This category includes clinician-reporied neurologic deterioration in a patient with cerebral mass effect or extension of the hematoma. )
TT Severe hypotension was defined as hypotension with clinical consequences (including acute renal failure} that required corrective therapy
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with intravenous fluids, vasopressors, or hemodialysis.
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