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Stroke: A road map for
subacute management

Time is of the essence when a patient has signs and
symptoms suggestive of a stroke or TIA. What should
your initial approach and diagnostic work-up be?

PRACTICE
RECOMMENDATIONS

> Perform an urgent work-
up on patients presenting
with symptoms of a transient
ischemic attack or stroke. ()

> Employ the ABCD?risk
stratification tool when deter-
mining whether it is reason-
able to pursue an expedited
work-up in the outpatient
setting or recommend that

a patient be evaluated in an
emergency department.

Strength of recommendation (SOR)

@ Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series

CASE > A 68-year-old woman with hypertension and hyper-
lipidemia comes into your office for evaluation of a 30-minute
episode of sudden-onset right-hand weakness and difficulty
speaking that occurred 4 days earlier. The patient, who is also a
smoker, has come in at the insistence of her daughter. On exami-
nation, her blood pressure (BP) is 145/88 mm Hg and her heart
rate is 76 beats/minute and regular. She appears well and her lan-
guage function is normal. The rest of her examination is normal.
How would you proceed?

troke—the death of nerve cells due to a lack of blood

supply from either infarction or hemorrhage—strikes

nearly 800,000 people in the United States every year.">
Of these events, 130,000 are fatal, making stroke the fifth lead-
ing cause of death.®* Effective, early evaluation and cause-
specific treatment are crucial parts of stroke care.

Research has helped to clarify the critical role primary
care physicians play in recognizing, triaging, and managing
stroke and transient ischemic attacks (TIA). This article re-
views what we know about the different ways that a stroke and
a TIA can present, the appropriate diagnostic work-up for pa-
tients presenting with symptoms of either event, and manage-
ment strategies for subacute care (24 hours to up to 14 days
after a stroke has occurred).*® Unless otherwise specified, this
review will focus on ischemic stroke because 87% of strokes are
attributable to ischemia.'

A follow-up to this article on secondary stroke prevention
will appear in the journal next month.

Look to onset more than type

of symptoms for clues

Stroke presents as a sudden onset of neurologic deficits (lan-
guage, motor, sensory, cerebellar, or brainstem functions)
(TABLE 1%). Because presenting symptoms can vary widely, sud-
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Data indicate that
evaluation of symptoms
suggestive of stroke
within 24 hours

of an event confers
substantial benefit.
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den onset, rather than particular symptoms,
should raise a red flag for potential stroke.
The differential diagnosis includes: sei-
zure, complex migraine, medication effect (eg,
slurred speech or confusion after taking a cen-
tral nervous system [CNS] depressant), toxin
exposure, electrolyte abnormalities (especially
hypoglycemia), concussion/trauma, infection
of the CNS, peripheral vertigo, demyelination,
intracranial mass, Bell’s palsy, and psychogenic
disorders. The history and physical, along with
laboratory findings and brain imaging (de-
tailed later in this article), will guide the FP
toward (or away from) these various etiologies.

Optimal triage is a subject

of ongoing interest and research

If stroke or TIA remains a possibility after an
initial assessment, it’s time to stratify patients
by risk.

1 One of the most widely accepted tools
is the ABCD? score (see TABLE 2°). Clinicians
can employ the ABCD? risk stratification tool
when trying to determine whether it is rea-
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sonable to pursue an expedited work-up (ie,
<1 day) in the outpatient setting or recom-
mend that the patient be evaluated in an
emergency department (ED). The 90-day
stroke rate following a TIA ranges from 3%
with an ABCD? score of 0 to 3 to 18% with a
score of 6 or 7. A score of 0 to 3 is considered
relatively low risk; in the absence of other
compelling factors, rapid outpatient evalu-
ation is appropriate. For patients with an
ABCD? score >4, referral to the ED or direct
admission to the hospital is advised.

The validity of the ABCD? score for risk
stratification has been studied extensively
with conflicting results.”'* As with any as-
sessment tool, it should be used as a guide,
and should not supplant a full assessment of
the patient or the judgment of the examining
physician. In making the decision regarding
inpatient or outpatient evaluation, it’s also im-
portant to consider available resources, access
to specialists, and patient preference.

In a 2016 population-based study, the
30-day recurrent stroke/TIA rate for patients
hospitalized for TIA was 3% compared with

VOL 66, NO 6 | JUNE 2017 | THE JOURNAL OF FAMILY PRACTICE

367



THE JOURNAL OF

PRACTICE

>

Because
presenting
symptoms can
vary widely,
sudden onset,
rather than
particular
symptoms,
should raise the
red flag for

potential stroke.
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TABLE 1

Presenting symptoms of stroke and potential

neuroanatomic correlates*

Symptom

Neuroanatomic correlate

Hemiparesis
spinal cord)

Corticospinal tracts (travel from the primary motor cortex to the

Hemisensory loss

Ascending sensory tracts (travel up from the spinal cord to the
primary somatosensory cortex)

Aphasia

Dominant hemisphere, cortical

Neglect

Non-dominant hemisphere, cortical

Loss of vision

Monocular=retinal artery embolism
Hemianopia/quadrantanopias=occipital lobe or visual pathways

Ataxia, dysmetria, nystagmus,
dysarthria, vertigo

Cerebellum and its connections

Diplopia, dysphagia, dysarthria, Brainstem

vertigo

10.7% for those discharged from the ED with
referral to a stroke clinic and 10.6% for those
discharged from the ED without a referral to
a stroke clinic." These data suggest that only
patients for whom you have a low clinical
suspicion of stroke/TIA should be worked up
as outpatients, and that hospital admission
is advised in moderate- and high-risk cases.
The findings also highlight the critical role
that primary care physicians can play in triag-
ing and managing these patients for second-
ary prevention.

CASE P> This patient’s recent history of sud-
den-onset right-sided weakness and expres-
sive language dysfunction is suspicious for
left hemispheric ischemia. She has several
risk factors for stroke, and her ABCD? score is
5 (hypertension, age >60 years, unilateral
weakness, and duration 10-59 min), which
places her at moderate risk. Thus, the recom-
mendation would be to have her go directly
to an ED for rapid evaluation.

The diagnostic work-up

Even when a patient is sent to the ED, the FP
plays a critical role in his or her continuing
care. FPs will often coordinate with inpatient
care and manage transition of care to the
outpatient setting. (And in many communi-
ties, the ED or hospital physicians may them-
selves be family practitioners.)

In terms of care, not even an aspirin
should be administered in a case like this be-
cause the patient has not yet had any neuro-
imaging, and differentiation ofischemic from
hemorrhagic stroke cannot be made on clini-
cal grounds alone. Once an ischemic stroke is
confirmed, determining the etiology is criti-
cal given the significant management differ-
ences between the different types of stroke
(atherosclerotic, cardioembolic, lacunar, or
other).

Which imaging method, and when?
While a computerized tomography (CT) scan
is the preferred initial imaging strategy for
acute stroke to discern the ischemic type from
the hemorrhagic, MRI is preferred for the eval-
uation of acute ischemic stroke because the
method has a higher sensitivity for infarction
and a greater ability to identify findings (such
as demyelination) that would suggest an alter-
native diagnosis.

In addition to evaluating the brain pa-
renchyma, physicians must also assess the
cerebral vasculature. CT angiography (CTA)
or MR angiography (MRA) of the head and
neck are preferred over carotid ultrasound
because they are capable of evaluating the
entire cerebrovascular system'>"® and can be
instrumental in identifying potential causes
of stroke, as well as guiding therapeutic
decisions. Carotid ultrasound is a reason-
able alternative for patients presenting with
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TABLE 2

ABCD? scoring for transient ischemic attack®

Risk factor Category Score
A Age of patient >60 years 1
<60 years 0
B Blood pressure >140/90 mm Hg 1
<140/90 mm Hg 0
C Clinical features Unilateral weakness 2
Speech disturbance (no weakness) 1
Other 1
D Duration of TIA Symptoms >60 minutes 2
Symptoms 10-59 minutes 1
Symptoms <10 minutes 0
D Diabetes Yes 1
No 0

TIA, transient ischemic attack.

ABCD? score key

ABCD? score 2-day stroke risk

7-day stroke risk 90-day stroke risk

0-3 (low risk) 1% 1.2% 3.1%
4-5 (moderate risk) 4.1% 5.9% 9.8%
6-7 (high risk) 8.1% 12% 18%

symptoms indicative of anterior circulation
involvement when CTA and MRA are un-
available or contraindicated, but it will not
identify intracranial vascular disease, proxi-
mal common carotid disease, or vertebro-
basilar disease.

Getting to the cause of suspected stroke:
Labs and other diagnostic tests

A routine work-up includes BP checks, rou-
tine labs (complete blood count, complete
metabolic panel, coagulation profile, and tro-
ponin), an electrocardiogram (EKG), a trans-
thoracic echocardiogram (TTE) with bubble
study if possible, and a minimum of 24 to
48 hours of cardiac rhythm monitoring. Car-
diac rhythm monitoring should be extended
in the setting of clinical concern for uniden-
tified paroxysmal atrial fibrillation, such as
an embolism without a proximal vascular
source, multiple embolic infarcts in different
vascular territories, a dilated left atrium, or
other risk factors for atrial fibrillation that in-
clude smoking, systolic hypertension, diabe-
tes, and heart failure (see TABLE 31%131718) 14-16

N JFPONLINE.COM

This standard diagnostic work-up will identify
the cause of stroke in 70% to 80% of patients."

Additional investigations to consider
if the etiology is not yet elucidated include
a transesophageal echocardiogram (TEE),
cerebral angiography, a coagulopathy evalu-
ation, a lumbar puncture, and a vasculitis
work-up. If available, consultation with a
neurologist is appropriate for any patient who
has had a stroke or TIA. Patients with unclear
etiologies or for whom there are questions
concerning strategies for preventing second-
ary stroke should be referred to Neurology
and preferably a stroke specialist.

Timing matters, even when symptoms
have resolved (ie, TIA).!*? The EXPRESS
trial'” (the Early use of eXisting PREventive
Strategies for Stroke) looked at the effect of
urgent assessment and treatment (<1 day)
of patients presenting with a TIA or minor
stroke on the risk of recurrent stroke within
90 days. The diagnostic work-up included
brain and vascular imaging together with an
EKG. This intensive approach led to an ab-
solute risk reduction of 8.2% (from 10.3% to
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TABLE 3

Getting to the cause of suspected stroke or TIA: Which studies and why'*!!718

As per the EXPRESS study,'” brain and vascular imaging, an EKG, and transthoracic or transesophageal echocardiog-
raphy (when indicated) should be performed for symptoms suggestive of stroke or TIA.*

Study

Rationale

Brain imaging

Head CT is the imaging method of choice in acute stroke; however, brain MRl without gado-
linium is the most sensitive and specific test for acute ischemia.

Vascular imaging

CTA and MRA of the head and neck (gadolinium is not necessary for MRA) are preferred over
carotid ultrasound due to their ability to assess the entire cerebrovasculature.'

CBC, INR, and PTT

Assess for infection, thrombocytosis, polycythemia, anemia (increases stroke risk), blood
dyscrasias, and bleeding risk. Perform these evaluations prior to administering antiplatelet or
anticoagulation medication.

CMP Assess for metabolic derangements, liver failure, and renal dysfunction. Evaluation of renal
function is necessary prior to treatment with an ACE inhibitor/ARB or novel oral anticoagu-
lants; also consider renal function when assessing the use of contrast agents.

Troponin Assess for associated myocardial infarction.

Fasting lipid panel

Assess for dyslipidemia.

HbA1c/fasting blood glucose

Assess for diabetes mellitus or impaired fasting glucose.

EKG

Assess for underlying arrhythmia and/or myocardial infarction.

TTE (with bubble study as
available)

Assess for focal wall motion abnormality, apical hypokinesis, mitral or aortic valve pathologies,
cardiomyopathy, and heart failure. A bubble study allows for evaluation of a patent foramen
ovale or atrial septal defect.

Telemetry/event monitor

Assess for paroxysmal atrial fibrillation.

ACE, angiotensin-converting enzyme inhibitor; ARB, angiotensin Il receptor blocker; CBC, complete blood count; CMP, comprehensive metabolic panel; CT, com-
puted tomography; CTA, computer tomography angiogram; EKG, electrocardiogram; INR, international normalized ratio; MRA, magnetic resonance angiogram;
MRI, magnetic resonance image; PTT, partial thromboplastin time; TTE, transthoracic echocardiogram.

*EXPRESS treatment generally includes: aspirin in patients not already on antiplatelet therapy (75 mg/d; current United Kingdom guidelines recommend
300 mg/d'®), or clopidogrel if aspirin is contraindicated; a statin; blood pressure lowering (either by increasing an existing medication, or by starting an ACE inhibitor)
unless systolic blood pressure is below 130 mm Hg on repeated measurement; and anticoagulation as required. See TABLE 4'3% for current blood pressure targets.
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2.1%) in the risk of recurrent stroke at 90 days
(number needed to treat [NNT]=12).""
Expedited work-up and treatment was
also recently evaluated in a non-trial, real-
world setting and was associated with reduc-
ing recurrent stroke by more than half the rate
reported in older studies.? Overall, the data
suggest that evaluation within 24 hours con-
fers substantial benefit, and that this evalua-
tion can happen in an outpatient setting.*'*

Acute management:

Use of tPA

Once imaging rules out intracranial hemor-
rhage, patients should be treated with tissue
plasminogen activator (tPA) or an endovas-
cular intervention as per guidelines.* For pa-
tients with ischemic stroke ineligible for tPA
or endovascular treatments, the initial focus is
to determine the etiology of the symptoms so

that the best strategies for prevention of sec-
ondary stroke may be employed.

Aspirin should be provided within
24 to 48 hours to all patients after intracranial
hemorrhageisruled out. Aspirinshould be de-
layed for 24 hours in those given thrombolyt-
ics. The initial recommended dose of aspirin
is 325 mg with continued low-dose (81 mg)
aspirin daily.” The addition of clopidogrel to
aspirin within 24 hours of an event and con-
tinued for 21 days, followed by aspirin alone,
was shown to be beneficial in a Chinese pop-
ulation with high-risk TIA (ABCD? score >4)
or minor stroke (National Institutes of Health
Stroke Scale [NIHSS] <3).% Anticoagulation
with heparin, warfarin, or a novel oral anti-
coagulant is generally not indicated in the
acute setting due to the risk of hemorrhagic
transformation.

I Acute BP management depends upon
the type of stroke (ischemic or hemorrhagic),
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TABLE 4

AHA/ASA blood pressure targets following a stroke'*2®

Stroke subtype

BP target*

Ischemic stroke, non-thrombolysis

<220/120 mm Hg for the first 24-48 hours following the
event, then a gradual reduction to normotension over
days

Ischemic stroke, given thrombolytics

<185/110 mm Hg prior to tPA administration; maintain
<180/105 mm Hg for 24 hours post tPA administration,
then a gradual reduction to normotension over days

Intracranial hemorrhage

Acute lowering to <160/100 mm Hg

Subarachnoid hemorrhage

Acute lowering to <140/90 mm Hg

AHA, American Heart Association; ASA, American Stroke Association; BP, blood pressure; tPA, tissue plasminogen activator.

*The targets address hypertension following a stroke because arterial hypotension is rare in the setting of an acute ischemic
stroke and suggests that there is another process occurring, such as cardiac arrhythmia, hypovolemia, aortic dissection, or
shock. Further evaluation of these potential complications is necessary in the acute setting.

eligibility for thrombolytics, timing of presen-
tation, and possible comorbidities such as
myocardial infarction or aortic dissection (see
TABLE 4'*%), In the absence of contraindica-
tions, high-intensity statins should be initiated
in all patients able to take oral medications.

CASE > You appropriately referred your pa-
tient to the local ED. A head CT with head and
neck CTA was performed. While the head CT
did not show any abnormalities, the CTA dem-
onstrated high-grade left internal carotid ar-
tery stenosis. The patient was given an initial
dose of aspirin 325 mg and a high-intensity
statin and admitted for further management.
An MRI revealed a small shower of emboli in
the left hemisphere, confirming the diagnosis
of stroke over TIA. Labs were marginally re-
markable with a low-density lipoprotein level
of 115 mg/dL and an HbA1c of 6.2. Telemetry
monitoring did not reveal any arrhythmias,
and TTE was normal. BP remained in the high-
normal to low-hypertensive range.

A Vascular Surgery consultation was ob-
tained and the patient underwent a left ca-
rotid endarterectomy the following day. She
did well without surgical complications. Her
BP medications were adjusted; a combination
of an angiotensin-converting enzyme inhibi-
tor and a thiazide diuretic achieved a goal BP
<140/90 mm Hg.

Permissive hypertension was not indicated
due to her presentation >48 hours beyond
the acute event. Low-dose aspirin and a high-
intensity statin were continued, for secondary

N JFPONLINE.COM

stroke prevention in the setting of atheroscle-
rotic disease. She received smoking cessation
counseling, which will continue. JFP

CORRESPONDENCE
Stephen A. Martin, MD, EdM, Barre Family Health Center,
151 Worcester Road, Barre, MA 01005; stmartin@gmail.com.
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