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SYSTEMATIC REVIEW SOURCE

Thisis asystematic review abstract, aregularfeature of
the Annals’ Evidence-Based Emergency Medicine
(EBEM) series. Eachfeatures an abstractof a systematic
review fromthe Cochrane Database of Systematic
Reviews and a commentary by an emergency physician
knowledgeableinthe subjectarea.

The source forthis systematic review abstractis:
Blood Pressurein Acute Stroke Collaboration (BASC).
Vasoactive Drugs for Acute Stroke (Cochrane Review).
In: The Cochrane Library.1ssue 2. Oxford, United King-
dom: Update Software; 2003.

The Annals’ EBEM editors helped prepare the abstract
ofthis Cochrane systematic review as well as the
Evidence-Based Medicine Teaching Points.

OBJECTIVE

To assessthe effect of lowering or elevating blood pres-
surein people with acute stroke, and the effect of differ-
entdrugsonblood pressureinacute (ischemic or hemor-
rhagic) stroke.

DATA SOURCES

The Cochrane Stroke Group Trials Register was searched
uptoMarch 1999. Additional searches were conductedin
EMBASE (1980 onwards), MEDLINE (1966 onwards), and
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the Bath Information and Data Services Institute for
Scientific Information (BIDS ISI; 1981 onwards). The
Cochrane database of systematic reviews and other
reviews of drugsincludedinthis review were studied.
Additionally, pharmaceutical companies and
researchersinthe field were contactedinan effortto
identify unpublished and ongoingtrials. This review was
updatedin September 2002 fromthe previous one pub-
lishedin April 2000.

STUDY SELECTION

Studieswereincludedifthey were randomized uncon-
founded, blinded, controlled clinical trials. Patients had
toreceive ablood pressure controllingagentor placebo
within2weeks of their acute stroke, whetherischemic or
hemorrhagic, irrespective of their hypertension status.
The agentsincludedinthisreview are oral angiotensin-
converting enzyme inhibitors (eg, perindopril, captopril),
oral }-blockers(eg, atenolol, propranolol), intravenous
calcium channelblockers (eg, flunarizine, isradipine,
nimodipine), oral calcium channel blockers(eg, nimodip-
ine, nicardipine), intravenous diaspirin cross-linked
hemoglobin(a hemoglobin analog), intravenous magne-
sium sulfate, intravenous naftidrofuryl, transdermal glyc-
eryltrinitrate, intravenous piracetam, intravenous
prostacyclin, andintravenous streptokinase. All of the
above agents are expectedtolowerblood pressure,
exceptfordiaspirin cross-linked hemoglobin, whichis
supposedto elevate blood pressure.

DATA EXTRACTION

Two authorsindependently selected trials, extracted
data, and assessed the quality of the trials. The drugs’
effectsonblood pressure, heartrate, death, and disabil-
itywere analyzed.

MAIN RESULTS

Atotal of 65 trialsinvolving 11,500 patients were identi-
fied; all trialstreated blood pressure within aweek and
the majorityinlessthan72hours. Includedinthis review
arethe 34trials (5,368 patients) for which data were avail-
able. The effects ofthe drugs on blood pressure and heart
rate are summarizedin Table 1.
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The effecton outcome ofthe drugs showntoreduce
blood pressure in acute stroke is summarized in Table 2.

CONCLUSION

Thereisinsufficientevidence to evaluate the effect of
altering blood pressure on outcome after acute stroke.
Some agentslowered (eg, calcium channel blockers,
}-blockers, and probably angiotensin-converting enzyme
inhibitors, prostacyclin and nitric oxide), whereas others
had limited effect(eg, magnesium, naftidrofuryl, pirac-
etam)onblood pressureinthe acute stroke period. Itdoes
appear, however, thattreatment of acute stroke with
}-blockers or streptokinase is associated with higher
case fatality.

Table 1.
Summary of vasoactive agents’ effects on blood pressure and
heart rate.

Significant
Results Decrease No Effect Increase
Blood pressure Oral and IV calcium  Magnesium DCLHb
channel blocker Piracetam
}-Blocker Naftidrofuryl

Glyceryl trinitrate
ACE inhibitors
Prostacyclin
Streptokinase

Heart rate }-Blocker IV calcium channel Prostacyclin
blocker
Oral calcium channel DCLHb
blocker Magnesium
Naftidrofuryl

Glyceryl trinitrate

IV, Intravenous; ACE, angiotensin-converting enzyme; DCLHb, diaspirin cross-linked
hemoglobin.
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COMMENTARY: CLINICAL IMPLICATION

Asthethirdleading cause of death and the numberone
cause of disability,’ stroke is a common clinical problem
facingthe emergencyphysician. Indeed, potential strokes
comprise 2% ofall 911 calls and 4% of hospital admissions
inthe United States.? A good number of patients with
acuteischemic stroke will present with elevated blood
pressure, whichmayin partbe dueto pain, anxiety, a full
bladder, or other physical ailments. Elevated blood pres-
sure canalsobe areflection ofthe body’s desire to main-
tain cerebral perfusion pressure (cerebral perfusion
pressure=mean arterial pressure—intracranial pressure),
whichbecomesdependenton systemic blood pressure
oncetheischemic brainhaslostits ability to autoregulate.
Elevated blood pressurein stroke, however,is notconsid-
ered anemergency unless acute myocardialinfarction or
aortic dissectionaccompaniesit. The otherscenarioto
treatelevated blood pressure would be in candidates for
thrombolytic therapy.

The latest American Heart Association (AHA) Guide-
linesrecommendtreatmentfor systolic pressure greater
than220mm Hg or diastolic pressure greaterthan 140 mm
Hginstroke.®Oncethe decisiontotreatelevated blood
pressure hasbeenmade, the question of which agentto
use arises. This Cochrane Review examined the evidence
fromrandomized controlled trials treating blood pressure

Table 2.

Summary of antihypertensive drugs on outcome after acute stroke.

Early Case Fatality
(<1 mo),

Antihypertensive Drug RR (95% CI)

Case Fatality at the
End of the Trial Period,
RR (95% CI)

Early Case Fatality and Case Fatality and Deterioration
Deterioration (<1 mo), at the End of Trial Period,
RR (95% ClI) RR (95% Cl)

IV calcium channel blocker 1.02 (0.63-1.65) 0.92 (0.59-1.41) 1.24 (0.75-2.06) 0.84 (0.57-1.23)
Oral calcium channel blocker 0.96 (0.70-1.31) 0.97 (0.72-1.29) 1.03 (0.78-1.38) 1.28 (0.98-1.67)
}-Blocker 1.77 (1.05-3.00)" 1.50 (0.94-2.40) 1.32 (0.84-2.06) 1.18 (0.76-1.84)
Prostacyclin 0.52 (0.13-2.03) 1.06 (0.32-3.51) 1.92 (0.39-9.30) 2.45 (0.42-14.35)
Streptokinase 2.27 (1.40-3.67)" 2.06 (1.31-3.25)" Not estimable 1.12 (0.74-1.70)

RR, Relative risk.
“Significant results.
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in patients with proven stroke. Only 1trialinvolving 16
patients limited enrollmentto those with elevated blood
pressure, defined as systolic blood pressure 170to 220
mm Hg or diastolic blood pressure 95to 120mm Hg. Two
other smalltrials had mean systolic blood pressure be-
tween 170 and 180 mm Hg. All othertrials enrolled patients
regardless of baseline blood pressure. The meanblood
pressure formostofthe trialsin bothtreatmentand con-
trol groups was approximately 150/95 mm Hg. Overall, the
authorsfound evidence of some physiologic effects (low-
eredblood pressure and pulse); however, theyfailed to
find evidence of a clinicallymeaningful benefitfrom any
specific treatmentforblood pressure in acute stroke.
Otherresearch, however, confirmsthatlong-termtreat-
ment of hypertension after stroke can significantlyreduce
stroke recurrence.Furthermore, they document evi-
dencethatuse of }-blockersis associated with higher
early case mortality.

Withregardtotherelationship between blood pres-
sure and outcome, the authors conclude that “the num-
beroftrials and subjects with data on blood pressure and
outcome were notidentical, [therefore] it was not possi-
bletorelate group differencesinblood pressure with
group differencesin outcome.” It should also be noted
thatanearlier Cochrane review examining treatment for
blood pressure in acute stroke exists.? Thatreview pri-
marily focused onthe 5trials (218 patients) investigating
nimodipine, nicardipine, capropril, clonidine, glyecryl
trinitrate, and perindopril. Conclusions were similar for
both reviews.

The AHA Guidelines forthe managementofacute
ischemic stroke recommend labetalol asthe first-line
agentforcontrol of elevated blood pressure. The second-
lineagentrecommended bythe AHAis nicardipine. Nitro-
prussideisrecommended for diastolic blood pressure
greaterthan 140 mm Hg. The results of this Cochrane
Review clearly show an early harmful effect of }-blocker
therapy. Furthermore, notone of the identified trials inves-
tigated nitroprusside, sothe recommendations appearto
be based entirely on consensus, ratherthan on strong evi-
dence.

TAKE HOME MESSAGE

Onaverage, every45secondsinthe United States’ and
every 10 minutesin Canada,® someone suffersthe poten-
tially devastating consequences of a stroke. To date, few
interventions have unequivocally provento be beneficial,
despite a multitude of stroke trials. Even for those treat-
mentsthat mightintuitively seemreasonable,suchas
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controlling hypertensionin acute stroke, the evidence s
weak. There remains considerable controversyregarding
the class ofagentandroute of administrationrequired to
reduce blood pressure and hypertension, and the benefits
of suchactionare dubious. Furthermore, large-scale tri-
alsarenecessary before thisissue will be resolved. Inthe
meantime, emergency physicians should approach this
treatment option with caution.
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EBEM TEACHING POINT

Baseline Mismatching. Baseline mismatching of study
outcomes (suchasblood pressureinthisreview) can con-
found apparenteffects of treatment. Thistype of baseline
mismatching can both underestimate and overestimate a
treatmenteffect, unlessaccountedforinthe analysis. For
example, assume atrial of antihypertensive agent Acom-
pared with placeboreports baseline differences of 10mm
Hginblood pressure betweenthe 2groups (Agent A10mm
Hglowerthan placebo). Ifthe drugisineffective ataltering
blood pressure, the end-of-trial results could be inter-
pretedasa10mmHg difference betweenthe treatment
groups. This contribution to the systematic review would
resultinanoverestimation of the effect of antihyperten-
sivesinblood pressure control. Conversely, ifthe 10 mm Hg
imbalancefavorsthe control group, and Agent Ais effec-
tive atreducing blood pressure by 10mm Hg, the end-of-
trialresults could be interpreted as showing no difference
betweenthetreatmentgroups. Onewaytoreduce biasis
toreportmean differences (baseline systolic blood pres-
sure—end-of-trial systolic blood pressure=systolic blood
pressure difference)foralltrials. Because notalltrials
performthis analysisand notallindividual databases are
availableforreview, the end-of-trial results are commonly
usedto constructthe pooled analyses. Readers should be
wary of results from trials withimbalances at baseline.
Fordichotomous outcomes (eg, alive/dead, admitted/
discharged), baseline differencesin prognostic factors
more ofteninfluence the results of the systematic review.
The conclusion ofthisreviewisthatthereisnoevidence
thataltering blood pressure in stroke significantly affects
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outcome.Hadthe baseline blood pressures beenmatched
and enrollmentlimited to persons with elevated blood
pressure (asdefined bythe AHA or Emergency Cardio-
vascular Care Group), itis possible thatlowering the blood
pressureinacute stroke would indeed have shown a
treatment effect.
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