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ABSTRACT

Introduction Current guidelines recommend blood
pressure (BP) lowering in patients after acute intracerebral
haemorrhage (ICH) without guidance on initial choice of
antihypertensive class. This study sought to determine if
initial antihypertensive class differentially effects acute BP
lowering in a large multiethnic ICH cohort.

Methods Subjects enrolled in the Ethnic/Racial Variations
in ICH study between August 2010 and August 2017

with elevated admission BP and who received labetalol,
nicardipine or hydralazine monotherapy as initial
antihypertensive were analysed. Primary outcomes were
systolic and diastolic BP changes from baseline to first

BP measurement after initial antihypertensive treatment.
Secondary outcomes included haematoma expansion (HE),
hospital length of stay (LOS) and modified Rankin Score
(mRS) up to 12 months after ICH. Exploratory outcomes
assessed effects of race/ethnicity. Linear and logistic
regression analyses, adjusted for relevant covariates, were
performed to determine associations of antihypertensive
class with outcomes.

Results In total, 1156 cases were used in analyses.
Antihypertensive class was associated with diastolic

BP change (p=0.003), but not systolic BP change
(p=0.419). Initial dosing with nicardipine lowered acute
diastolic BP than labetalol (least square mean difference
(labetalol-nicardipine)=5.47 (2.37, 8.57), p<0.001). Initial
antihypertensive class was also found to be associated
with LOS (p=0.028), but not with HE (p=0.406), mortality
(p=0.118), discharge disposition (p=0.083) or mRS score
at discharge, 3, 6 and 12 months follow-up (p=0.262,
0.276, 0.152 and 0.36, respectively). Race/ethnicity
variably affected multivariable models.

Conclusion In this large acute ICH cohort, initial
antihypertensive class was associated with acute diastolic,
but not systolic, BP-lowering suggesting differential effects
of antihypertensive agents.

Trial registration number NCT01202864.

INTRODUCTION

Spontaneous, non-traumatic intracerebral
haemorrhage (ICH) is a devastating neuro-
logical disease with no proven treatment,
accounting only for 10%-15% of all strokes,
but 50% of stroke-related mortality.' > ICH

,'2 Lee A Gilkerson,? Carl D Langefeld,® Tyler Paul Behymer,®

Key message

What is already known on this topic

= For patients suffering from acute intracerebral
haemorrhage (ICH) with initial systolic blood pres-
sure greater than 150 mm Hg, the American Heart
Association/American Stroke Association recom-
mends reduction to below 140 mm Hg. However, no
available data indicate which antihypertensive class
might be most efficacious.

What this study adds

= Initial choice of antihypertensive agent differentially
effects immediate diastolic, but not systolic, blood
pressure reduction in patients presenting with acute
ICH, with nicardipine appearing to be more effica-
cious than labetalol.

How this study might affect research, practice or

policy

= While this study cannot advise on longer-term ef-
fects of initial antihypertensive choice after ICH,
these results suggest that optimisation of patient-
specific blood pressure therapy may be warranted
through future real-world evidence or prospective
clinical trials.

prognosis remains poor with high mortality
at 30 days’ and 16-year cumulative survival
of around 3% for men and 10% for women.*
An effective treatment of ICH continues to
be an important area of active research with
promise for future successful therapeutic
interventions.

For ICH patients with an initial systolic
blood pressure (SBP) of 150-220mm Hg,
and without other contraindications to SBP
lowering, the American Heart Association/
American Stroke Association (AHA/ASA)
guideline recommends that acute reduction
of SBP to below 140mm Hg.” High SBP is
associated with early neurological deteriora-
tion, greater haematoma expansion (HE),
worse clinical outcome, acute kidney injury6
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and death.” The degree and speed of BP reduction may
depend on antihypertensive class. However, no available
data indicate which antihypertensive class might be most
efficacious in treating acute ICH patients.

This study seeks to address this question using a large,
multiethnic cohort of ICH patients. Our hypothesis was
that class of antihypertensive agent differentially affects
immediate BP reduction after acute ICH in a large, multi-
ethnic cohort. The primary aim was to identify associations
between antihypertensive medication class and differen-
tial immediate BP response after acute ICH. Secondary
aims were to determine associations of antihypertensive
class with clinical outcomes, including HE, survival and
neurological recovery. Exploratory aims examined associ-
ations of antihypertensive class with outcomes in different
race/ethnicity groups.

MATERIALS AND METHODS

Study population

Subjects were previously enrolled as part of the ERICH
Study,' "' a multicentre, prospectively recruited ICH

case—control study that enrolled 3000 ICH cases between
August 2010 and August 2017. For this study, inclusion
criteria included diagnosis of spontaneous, primary ICH
and aged 18 years or older. Warfarin-associated ICH and
peripartum ICH were included, but secondary aetiologies
such as trauma, transformation of cerebral infarction,
tumour-associated, dural venous sinus thrombosis, aneu-
rysm, vascular malformation and malignancies leading
to coagulopathy were excluded. Due to frequent use of
labetalol, nicardipine and hydralazine as first-line intra-
venous agents in the ERICH study, individuals treated
with other antihypertensive agents, treated with multiple
antihypertensive agents, or with missing dose documen-
tation were excluded. Only patients admitted through
the enrolling hospital’s emergency departments were
included, thereby avoiding variability instilled by outside
hospital transfers. Finally, all patients undergoing surgical
procedure for haematoma evacuation or hemicraniec-
tomy were excluded. Finally, the study did not proscribe
an intervention strategy, so each site practised according
to contemporary medical practice, following AHA guide-
lines at the time. Of the 3000 participants recruited into
the original ERICH study, 1156 participants (figure 1)
were identified who were administered an antihyperten-
sive agent of interest in the emergency department with
available premedication and post medication administra-
tion BP readings.

Collected variables

Demographic and baseline data from each subject were
obtained via chart abstraction, including age, body mass
index (BMI) at admission, sex, race/ethnicity, medical
history and substance abuse (table 1). Heavy alcohol use
was defined as consumption of more than 2 servings of
alcohol per day. Information on previous cocaine use
was obtained from subject/family interview. Clinical data

253 without
emergency
department (ED) data
(EXCLUDED)

3000 ICH patients

recruited

962 not given
antihypertensives/
unknown status
(EXCLUDED)

2747 with ED data

142 given other
antihypertensives
(EXCLUDED)

1785 given
antinypertensives

95 given hydralazine
578 given labetalol

13 missing initial systolic blood pressure
18 missing initial diastolic blood pressure

897 given 71 unknown antihypertensive dose
nicardipine 118 missing start time of drug administration
Total: 1570 181 missing follow-up systolic blood pressure

185 missing follow-up diastolic blood pressure
208 missing follow-up time
151 time of follow-up BP is > 60 minutes after start time
Total: 414
(EXCLUDED)

1156 with sufficient

data

Figure 1 CONSORT diagram. CONSORT, Consolidated
Standards of Reporting Trials; ICH, intracerebral
haemorrhage.

related to the ICH event, namely, haematoma location,
name and dose of first antihypertensive agent adminis-
tered, BP immediately prior to and within an hour of anti-
hypertensive administration, and time between antihyper-
tensive administration and BP measurement. Following
contemporary ICH guidelines and best practice, BP meas-
urements were taken approximately 15 min after antihy-
pertensive administration with automated entry into the
electronic medical record.

Antihypertensive exposure

Labetalol, nicardipine and hydralazine were selected for
analyses as the three the most common used intravenous
agents in our sample population. The focus was on intra-
venous monotherapy because clinicians must choose a
single intravenous agent to initiate BP reduction in the
acute ICH setting; analyses of monotherapy provided
clearly interpretable results; and cohorts of patients
exposed to other antihypertensives or overlapping ther-
apies became quite small. Antihypertensive agents were
administered via intravenous bolus immediately after
measurement of baseline BP. Cumulative dose of anti-
hypertensive administered was calculated until the first
subsequent BP reading after initial dosing.

Outcomes
The primary aim was to identify associations between anti-
hypertensive medication class and differential immediate
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Table 1 Subject demographics and baseline characteristics compared among three antihypertensive groups
Hydralazine Labetalol Nicardipine
Characteristics (N=71) (N=415) (N=670) P value
Age (years), median (Q1, Q) 59.0 (51, 76) 58.0 (50, 70) 58.0 (50, 69) 0.542
BMI, median (Q1, Q3) 28.3 (23.8, 34.0) 29.3 (24.7, 34.4) 28.3 (24.7, 32.9) 0.359
Dose (mg), median (Q1, Q3) 10.0 (10.0, 10.0) 17.5 (10.0, 20.0) 20(0.7,5 -
Latency between antihypertensive 13.0 (8.0, 25.0) 13.0 (6.0, 25.0) 18.0 (5.0, 25.0) 0.555
administration and blood pressure
measurement (minutes), median (Q1, Q3)
Female gender, n (%) 24 (33.8) 171 (41.2) 283 (42.2) 0.389
Pre-ICH mRS >3, n (%) 0 (0) 7(1.7) 17 (2.6) 0.281
History of stroke, n (%) 12 (16.9) 75 (18.3) 101 (15.2) 0.411
History of hypertension, n (%) 63 (88.7) 354 (86.1) 580 (87.5) 0.742
History of diabetes, n (%) 27 (38.6) 107 (26.4) 174 (26.4) 0.087
Cigarette use ever, n (%) 36 (54.5) 180 (47.8) 264 (45.1) 0.296
Heavy alcohol use, n (%) 15 (23.1) 64 (16.4) 97 (15.3) 0.265
Cocaine/crack use, n (%) 3 (4.4) 37 (9.9) 56 (9.1) 0.340
Race/ethnicity, n (%) 20 (28.2) 168 (40.5) 270 (40.3) 0.117
» Black 26 (36.6) 129 (31.1) 235 (35.1)
» Hispanic 25 (35.2) 118 (28.4) 165 (24.6)
» White
Lobar location, n (%) 21 (29.6) 107 (26.0) 155 (23.4) 0.382
Haematoma volume (mL) median (Q1, Q3) 17.8 (2.8, 32.8) 20.9 (6.2, 35.6) 15.3 (8.5, 27.1) 0.451
Prior antihypertensive use, n (%) 41 (57.8) 225 (54.2) 329 (49.1) 0.144
Initial SBP (mm Hg), mdian (Q1, Q3) 197.0 (181.0,222.0) 200.0 (181.0,222.0) 200.5 (178.0, 222.0) 0.730
Initial DBP (mm Hg), median (Q1, Q3) 105.0 (91.0, 120.0) 109.0 (94.0, 124.0) 108.0 (93.0, 125.0)  0.552

P value: Kruskal-Wallis test for continuous variables, y? test for categorical variables with significance set to <0.05. Antihypertensive doses
were not compared and are provided as a reference for amounts used in this cohort.
BMI, body mass index; DBP, diastolic blood pressure; ICH, intracerebral haemorrhage; mRS, modified Rankin Scale; Q1, lower quartile; Q3,

upper quartile; SBP, systolic blood pressure.

BP response after acute ICH. The primary outcomes were
change in SBP and diastolic BP (DBP) between initial BP
measurement on hospital admission and first subsequent
BP reading after initial administration of one of the
three selected antihypertensive medication. Secondary
outcomes included HE and 6 month mortality. Secondary
aims were to determine associations of antihypertensive
class with clinical outcomes, including HE, survival and
neurological recovery. Secondary outcomes included
hospital length of stay (LOS), modified Rankin Scale
(mRS) at hospital discharge, 3, 6 and 12months post-ICH
and discharge disposition. Discharge disposition and mRS
at discharge were obtained from discharge summaries.
Surviving subjects were contacted at follow-up intervals
by study personnel certified for administering outcome
scales.'” mRS was dichotomised for analyses, with mRS <3
representing favourable outcome and mRS >3 repre-
senting unfavourable outcome. Subject disposition was
classified as discharge home (ie, to own home, care of
relative or friend, or rehabilitation centre) or discharge
to facility (ie, to skilled nursing home, assisted living,
hospital or acute setting). Exploratory aims examined

associations of antihypertensive class with primary and
secondary outcomes in different race/ethnicity groups.

Imaging

The initial CT images for each subject was reviewed to
confirm diagnosis of spontaneous ICH by site investigator
and central imaging core neuroradiologist. Planimetric
analysis using Alice software (Parexel, Waltham, Massa-
chusetts, USA) was employed to measure haematoma
volumes, previously reported to have exceptional inter-
rater reliability.”” HE was defined as >33% increase in
haematoma volume from diagnostic CT to next subse-
quent CT imaging within 72 hours after ICH onset.
Haematoma location was dichotomised into lobar and
non-lobar.

Statistical analyses

Subjects were divided into three groups according to
the initial antihypertensive agent administered on pres-
entation to the emergency department. For comparisons
of cohorts grouped by antihypertensive class without
adjustment for covariates, Kruskal-Wallis test was used
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to compare continuous variables and y” test for the cate-
gorical variables. To estimate association of antihyperten-
sives with outcomes, multivariable linear regression was
performed for continuous outcomes (SBP, DBP, HE and
LOS), while multiple logistic regression was performed
for binary outcomes (mortality, mRS at specific time
points, and disposition). Covariates adjusted in the above
multiple linear/logistic regression models include race/
ethnicity, age, BMI, dose of the first antihypertensive agent
given, time difference between antihypertensive agent
administration and measurement of BP, sex, prior history
of stroke, hypertension, diabetes mellitus, cigarette use,
heavy alcohol use or cocaine use, premorbid mRS, history
of antihypertensive use and volume and location of ICH.
To examine associations of outcomes and antihyperten-
sive class depending on race/ethnicity, multiple linear/
logistic regression models stratified by race/ethnicity was
conducted in order to examine the associations of the
outcomes and the antihypertensive class separately in
each race/ethnicity group. For sensitivity analysis, we also
fit the multiple linear/logistic regression models adjusted
for the above set of covariates plus interaction term of
antihypertensive class and race/ethnicity. Analyses for
this study were performed using the SAS software V.9.4.

RESULTS

The antihypertensive agent administered acutely after
ICH was hydralazine in 71 subjects (6.14%), labetalol in
415 subjects (35.90%), and nicardipine in 670 subjects
(57.96%). Demographic characteristics of the study
subjects are summarised in table 1, and crude outcomes,
categorised by antihypertensive agent, are summarised in
table 2. Time from ICH onset to administration of first
antihypertensive agent was less than 6 hours in 72.75% of
the cohort with 81.46% in total receiving initial antihy-
pertensive therapy within 12 hours. The mean time differ-
ence between antihypertensive agent administration

and BP measurement was 17.4+14.5min across all three
antihypertensive groups. The baseline characteristics of
subjects in all three groups of antihypertensive agents
were similar. SBP change was not different among three
antihypertensive groups (p=0.730), but DBP change was
significantly different (p=0.002). Secondary and explora-
tory outcomes were also not different among three anti-
hypertensive groups except for LOS (p=0.004).

Linear regression models adjusted for covariates found
no significant difference in antihypertensive medication
class for the primary outcome of change in SBP. However,
significant difference in DBP change (table 3) among anti-
hypertensive medication classes was found, particularly
between labetalol and nicardipine, where nicardipine
could lower initial DBP to a greater extent than labetalol
(figure 2). A sensitivity analysis for SBP and DBP using
a cohort that excluded infratentorial haemorrhage cases
was performed and did not alter the findings. Antihyper-
tensive class was also found to be differentially associated
with LOS (p=0.028; online supplemental table 1), partic-
ularly between labetalol and nicardipine (p=0.008; least
square mean difference (labetalol-nicardipine)=-3.39
(-5.87, -0.90)), with nicardipine associated with shorter
LOS. No association was found between antihyperten-
sive class and other secondary outcomes including HE
(p=0.406), mortality (p=0.118), mRS at time of discharge,
3, 6 and 12months follow ups (p=0.262, 0.276, 0.152 and
0.36, respectively), or discharge disposition (p=0.083;
online supplemental table 1).

The ERICH study was specifically designed to study
racial/ethnic differences in ICH. In regression models
for primary and secondary outcomes race/ethnicity was
included as a covariate. Race/ethnicity had a statistically
significant effect on SBP (p<0.001) and DBP (p=0.036)
changes (table 4) but no associations with secondary
outcomes. In exploratory analyses, regression models
were stratified by race/ethnicity. In stratified models,

Table 2 Outcomes compared across three antihypertensive groups

Outcome Hydralazine Labetalol Nicardipine P value
SBP change, mm Hg, median (Q1, Q3) -13 (=34, 0) -18 (-36 to -5) -19.5 (-41,-3) 0.353
DBP change, mm Hg, Median (Q1, Q3) -9 (-25, 0) -9 (=20, 0) -12.5 (=27, 0) 0.002
HE, mL, median (Q1, Q3) 0.15 (-0.32, 2.83) 0.04 (-0.88, 1.37) 0.05 (-0.89, 1.55) 0.552
6 month mortality, n (%) 9(13.9) 81 (22.7) 149 (26.4) 0.056
Length of stay, days, median (Q1, Q3) 8 (5, 16) 8 (4, 17.5) 0 (6, 18) 0.004
Discharge mRS=0-3, n (%) (41.8) 153 (40.7) 210 (36.3) 0.322
90-day mRS=0-3, n (%) 34 (58.6) 186 (65.3) 272 (61.7) 0.494
6 month mRS=0-3, n (%) 5 (62.5) 200 (71.5) 272 (65.5) 0.109
12month mRS=0-3, n (%) 3 (70.2) 183 (73.2) 262 (67.4) 0.291
Discharge to facility, n (%) 3(21.3) 68 (18.8) 141 (25.4) 0.068

P value: Kruskal-Wallis test for continuous variables, x2 test for categorical variables with significance set at <0.05. Discharge to facility
defined as discharge to skilled nursing home, assisted living, outside hospital or acute care setting.
DBP, diastolic blood pressure; HE, haematoma expansion; mRS, modified Rankin Scale; Q1, lower quartile; Q3, upper quartile; SBP, systolic

blood pressure.
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Table 3 Multiple linear regression models of primary outcomes of mean change in systolic or diastolic blood pressure (SBP/
DBP) from antihypertensive administration to first subsequent blood pressure measurement, adjusted

Outcome Predictor Mean (95% CI) P value

SBP change (mm Hg) Antihypertensive used 0.419
Hydralazine versus labetalol 4.50 (-4.46 to 13.46) 0.324
Hydralazine versus nicardipine 5.71 (-2.97 to 14.39) 0.197
Labetalol versus nicardipine 1.21 (-3.32 t0 5.78) 0.601

DBP change (mm Hg) Antihypertensive used 0.003
Hydralazine versus labetalol -3.41 (-9.54 t0 2.72) 0.275
Hydralazine versus nicardipine 2.06 (-3.88 to 8.00) 0.496
Labetalol versus nicardipine 5.47 (2.37 to 8.57) <0.001

P value, significance set to <0.05.

antihypertensive class was associated with DBP change in
blacks (p=0.046), but not Hispanics (p=0.134) or whites
(p=0.550), particularly between labetalol and nicardipine
(p=0.013; least square mean difference (labetalol-
nicardipine)=7.54 (1.58, 13.50)), where nicardipine
lowered DBP more than labetalol. Associations were also
found between antihypertensive class and LOS, disposi-
tion, 6-month mortality and mRS when stratified by race/
ethnicity (online supplemental table 2). However, sensi-
tivity analyses, using regression models with interaction
term of antihypertensive class and race/ethnicity, found
no association between the interaction term and any
outcome.

DISCUSSION

In this large, multiethnic cohort, initial antihypertensive
agent class is not associated with differences in initial
SBP reduction after acute ICH or with subsequent clin-
ical outcomes, but it is associated with initial DBP reduc-
tion. Physiologically, lowering BP may ameliorate acute
ICH pathophysiology such as HE and perihaematomal
oedema formation. AHA/ASA guidelines currently
recommend SBP lowering to below 140 mm Hg.5 Lack of

LSM for diastolic blood pressure change within 1 hour

T T T
LABFTALOL NICARDIPINE

Initial antihypertensive administered

Figure 2 Least square means (LSM) diastolic blood
pressure change within 1 hour of antihypertensive use,
adjusted for covariates.

association with antihypertensive class and SBP reduction
in acute ICH is consistent with these guidelines in which
no specific antihypertensive agent is recommended. At
present, antihypertensive medication after acute ICH
should be selected by considering pharmacological
profile, potential side effects, cost and practicability.

Clinical ICH trials have targeted SBP for treatment
based on the evidence in the literature suggesting an
association between SBP and HE."*'® However, our results
demonstrated that the choice of initial antihypertensive
agent was associated with a significant difference in DBP,
not SBP. Effects on clinical outcome post-ICH for BP
parameters other than SBP, such as DBP, pulse pressure
and heart rate, remain mostly unstudied. Elevated DBP
has been related to end-organ damage'® and implicated
as a strong predictor of cardiovascular disease in people
under 50 years of age.17 Recent research by Chang et al'®
found that widened pulse pressure, that is, the difference
between SBP and DBP, was an independent predictor of
increased mortality in ICH. Small vessels in the brain may
be damaged by the elevated pressure pulse-wave, leading
to cerebrovascular morbidity and mortality." 0 Failure
of acute BP lowering to improve clinical outcome in
ICH may be related to oversimplification of SBP as the
primary variable of interest. As such, given the present
investigation and related findings as discussed above,
studies regarding the implication of DBP control after
ICH might be considered.

The ERICH study was specifically designed to address
racial/ethnic disparities and differences in ICH. Racial/
ethnic differences in hypertension and the chronic
effects of antihypertensive medications are well known.”'
However, differential antihypertensive effects after acute
ICH have not been described. Thus, this study sought
to explore possible associations between common anti-
hypertensive agents, race/ethnicity and early effects
after acute ICH. In this study, race/ethnicity affected
associations between antihypertensive agents with SBP
and DBP change but lacked associations with secondary
clinical outcomes. To evaluate possible effects of race/
ethnicity on antihypertensive therapy after acute 1CH,
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Table 4 Multiple linear regression models of different race/ethnicities for primary outcomes of mean change in systolic or
diastolic blood pressure (SBP/DBP) from antihypertensive administration to first subsequent blood pressure measurement,

adjusted for covariates

Outcome Predictor Mean (95% CI) P value

SBP change (mm Hg) Race/ethnicity <0.001
Black versus Hispanic 9.90 (4.91 to 14.89) <0.001
Black versus white 2.10 (-3.81 to 8.01) 0.486
Hispanic versus white —-7.80 (-13.60 to 2.00) 0.008

DBP change (mm Hg) Race/ethnicity 0.036
Black versus Hispanic 3.60 (0.18 to 7.02) 0.039
Black versus white —-0.97 (-5.01 to 3.07) 0.638
Hispanic versus white —-4.57 (-8.53 t0 0.61) 0.024

P value, significance set to <0.05. Bolded items highlight significant p-values.

not only was race-ethnicity included in multiple regres-
sion models, but also examined interaction effects of
race-ethnicity and antihypertensive agent were examined,
multiple regression models stratified by race-ethnicity
were explored. Notably, associations of antihypertensive
class and DBP was found in blacks, especially for labetalol
versus nicardipine. Several other potentially significant
associations were discovered, but these findings were
highly exploratory and true relationships remain unclear,
especially given the lack of significant interaction effect
of race/ethnicity and antihypertensive agent for primary
and secondary outcomes. Overall, race/ethnicity may be
an important covariate for antihypertensive effects after
acute ICH, but further research is required to evaluate
these associations more fully.

As one of the largest acute ICH samples (N=1156),
this study has adequate power to detect differences in
HE among the antihypertensive agents, especially for
nicardipine (N=670) and labetalol (N=415). Few missing
data for secondary and exploratory outcomes and low
lost to follow-up for mRS and survival-mortality provide
further reassurance of validity of findings and avoid-
ance of bias. However, the study cannot address effects
of subsequent antihypertensive taken during and after
hospitalisation® or changes in potentially relevant vari-
ables, such as creatinine or other serological profiles over
time. Patient recruitment was similar across each race/
ethnicity for the three antihypertensive agents allowing
for exploratory analyses. However, route and dosing
regimen of administration of antihypertensive medica-
tions across all subjects could not be standardised, which
affects pharmacokinetics.” Thus, comparison of doses
across subjects cannot be considered 1:1 equivalent.**
Initial antihypertensive agents were analysed without
including subsequent other antihypertensive agents, and
despite the large sample, testing interactions beyond the
three classes of agents was not possible. In particular, the
sample size of subjects on hydralazine was relatively small,
and clevidipine use was not in widespread use when this
cohort was assembled. Further, initial National Institutes

of Health Stroke Scale scores were not captured in the
parent ERICH study and not available for inclusion in
models. Thus, parsing out which specific antihypertensive
class is most efficacious in each race/ethnicity or other
patient-specific factors™ is beyond the limits of this study,
and would require a much larger sample from a prospec-
tively collected cohort or specific clinical trial. Treatment
of patients in this cohort with other antihypertensives in
the prehospital setting remains a possible confounder.
The baseline CT and initial dose of antihypertensive
treatment was more than 3hours after symptoms onset
for some patients, but maximal HE may occur as early
as the first 3hours after ICH onset.? Also, HE was iden-
tified using imaging within the following 72 hours after
ICH onset, though substantive clot retraction is unlikely
during that time period. Finally, the present analyses may
be confounded by BP changes that would naturally occur
in the acute ICH setting.

CONCLUSION

Initial choice of antihypertensive agent differentially
effects immediate DBP reduction, but not SBP reduction,
in patients presenting with acute ICH, with nicardipine
appearing to be more efficacious than labetalol. While
this study cannot advise on longer-term effects of initial
antihypertensive choice after ICH, future prospective,
real-word evidence trials would be required, if warranted,
to optimise patient-specific initial BP therapy.
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