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ABSTRACT

The second part of these Guidelines covers the topics of antiplatelet, anticoagulant, and statin therapy in acute ischemic stroke, reperfusion
therapy, and classification of Stroke Centers. Information on the classes and levels of evidence used in this guideline is provided in Part I.
Atranslated version of the Guidelines is available from the Brazilian Stroke Society website (www.sbdcv.com.br).
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RESUMO

A segunda parte das Diretrizes aborda os topicos de antiagregantes plaquetarios, anticoagulantes e terapia de reperfusao para acidente
vascular cerebral (AVC) isquémico. Os critérios para nivel de evidéncia e graus de recomendacao estao contidos na primeira parte do do-
cumento. Uma versao traduzida destas Diretrizes encontra-se publicada no portal da Sociedade Brasileira de Doencas Cerebrovasculares
(www.sbdcv.org.br).

Palavras-Chave: acidente vascular cerebral, trombolise, centros de AVC.

ANTICOAGULANTS, ANTIPLATELET AGENTS, AND  weeks after the occurrence of a stroke. Although anticoagulant

STATINS IN ACUTE ISCHEMIC STROKE therapy was associated with approximately 9 fewer recurrent
ischemic strokes per 1000 patients treated (OR=0.76; 95%CI 0.65-
Anticoagulation in acute ischemic stroke 0.88), this benefit was nullified by the occurrence of approxi-

In 2004, the Cochrane Collaboration published a systematic ~ mately 9 more symptomatic intracranial hemorrhages per 1000
review of 22 trials involving 23,547 patients'? who were started  patients treated (OR=2.52; 95%CI 1.92-3.30).
on standard unfractionated heparin, low-molecular-weight hep- Early administration (within 48 hours of symptom on-
arins, heparinoids, oral anticoagulants, or thrombin inhibitors 2 set) of heparin in patients with cardioembolic stroke was
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evaluated in a recent meta-analysis® which failed to show
any significant reduction in recurrence of ischemic stroke or
any change in mortality and disability rates. A study of hepa-
rin administration in the hyperacute phase (within 3 hours
of symptom onset) of acute nonlacunar hemispheric infarc-
tion showed that more patients on anticoagulation therapy
reached the endpoint of functional independence (38.9 ver-
sus 28.6%; p=0.025), but had a higher rate of symptomatic
cerebral hemorrhage (6.2 versus 1.4%; p=0.008), with no in-
crease in mortality®. Early discontinuation of the RAPID
(Rapid Anticoagulation Prevents Ischemic Damage) trial, af-
ter the enrollment of only 67 patients, precluded comparison
of unfractionated heparin versus aspirin in the prevention
of early recurrence®. A comparative analysis of the efficacy
of low-molecular-weight heparin versus aspirin, conduct-
ed with Asian patients with intracranial stenosis and acute
stroke, did not find heparin to be superior®.

Recommendations

1) Routine anticoagulation with unfractionated or low-
molecular-weight heparin is not recommended in
acute ischemic stroke (Level of Evidence 1, Class A
Recommendation).

2) Particularly, anticoagulation in the acute phase of isch-
emic stroke is not recommended for patients with mod-
erate to extensive cerebral infarction due to increased
risk of severe intracranial hemorrhagic complications
(Level of Evidence 1, Class A Recommendation).

Antiplatelet agents in acute ischemic stroke

Two clinical trials showed a significant benefit of aspirin
as to the reduction of morbidity and mortality rates when ini-
tiated within 48 hours of symptom onset at daily doses of 160
mg and 300 mg respectively. The primary effect of aspirin ap-
pears to be prevention of early stroke recurrence’®. Definitive
long-term antithrombotic treatment should be initiated
2 weeks after the episode of stroke’.

Use of ticlopidine, clopidogrel, dipyridamole, or other an-
tiplatelet agents during ischemic stroke, whether alone or in
combination, has yet to be assessed properly'®'". The FASTER
study evaluated administration of clopidogrel and aspirin
to patients with transient ischemic attack or minor stroke
within 24 hours of symptom onset as one arm of a factori-
al design. However, as this trial was interrupted early due to
failure to recruit patients at the prespecified minimum enrol-
ment rate, no conclusions could be drawn as to the potential
benefit of this combination'?. In patients who were allergic,
non-responsive, or intolerant to aspirin, other antiplatelet
agents may be therapeutic alternatives.

Although phase II studies suggest an adequate safety
profile, a phase III trial of platelet glycoprotein IIb/IIla in-
hibitor (abciximab) in acute stroke was halted due to high
rates of bleeding®.
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Recommendations

1) Initiation of oral aspirin at a daily dose of 160 to 300 mg
within 48 hours after of the occurrence of ischemic
stroke is recommended (Level of Evidence 1, Class A
Recommendation).

2) To date, there is no evidence to support routine adminis-
tration of any other antiplatelet agents alone or in combi-
nation with other substances (Level of Evidence 2, Class B
Recommendation).

3) Administration of platelet glycoprotein IIb/Illa inhibi-
tors (abciximab) is not recommended in the acute
phase of ischemic stroke (Level of Evidence 1, Class A
Recommendation).

Statins in acute ischemic stroke

Administration of atorvastatin to acute ischemic stroke
patients 1 to 6 months after the event has been shown to
reduce recurrence, which suggests that early use of statins
reduces vascular risk!. Simvastatin was shown to reduce
vascular events in patients with history of stroke and to re-
duce the risk of stroke in patients with other vascular dis-
eases'’. Withdrawal of statin therapy in the acute phase of
stroke may be associated with an increased risk of death or
dependency'®.

Recommendations

1) Patients who are already on statins at the time of stroke
onset should continue taking them (Level of Evidence 1,
Class B Recommendation).

2) Administration of statins after 48 hours of the occur-
rence of stroke is safe (Level of Evidence 1, Class B
Recommendation).

INTRAVENOUS THROMBOLYSIS PROTOCOL

When administered in 4 hours and 30 minutes after the
stroke, intravenous recombinant tissue plasminogen activa-
tor (rt-PA) has been shown to decrease functional disabili-
ty as compared to placebo, and has thus become one of the
leading specific treatments recommended for acute manage-
ment of ischemic stroke (Level of Evidence 1A)""*. Diabetic
patients with history of prior stroke were excluded from the
ECASS III trial, but phase IV studies and meta-analysis sug-
gest benefit in this population as well (Level of Evidence 1B).
Streptokinase was assessed in a variety of studies, but its use
isnolonger recommended due to high rates mortality associ-
ated with hemorrhage (Level of Evidence 1A)*,

For greater safety, rt-PA administration should comply
with the following criteria'®"'7;

Inclusion criteria
a) Ischemic stroke in any cerebrovascular territory;



b) Possibility of initiating rt-PA infusion in 4 hours and
30 minutes after symptom onset (which requires pre-
cise determination of the symptom onset timing. If
symptoms are noted on waking, the last time at which
the patient was observed to be normal should be used
instead);

¢) No evidence on intracranial hemorrhage on head com-
puted tomography (CT) scan or magnetic resonance im-
aging (MRI);

d) Age >18 years.

Exclusion criteria

a) Use of oral anticoagulants and prothrombin time (PT)
>15 s (INR>1.7);

b) Use of heparin in the last 48 hours and prolonged aPTT;

¢) History of ischemic stroke or severe head trauma in the
last 3 months;

d) History of intracranial hemorrhage or cerebrovascular
malformation;

e) Hypodensity of more than one-third of the middle cere-
bral artery territory on head CT;

f) Systolic blood pressure (SBP) =185 mmHg or diastolic
blood pressure (DBP) =110 mmHg (on 3 separate mea-
surements obtained after with 10 minutes of interval) re-
fractory to antihypertensive agents;

g) Rapid and complete resolution of signs and symptoms
before thrombolytic agent administration;

h) Mild neurological deficit (with no significant functional
deterioration);

i) History of major surgery or invasive procedure in the last
2 weeks;

j) History of genitourinary or gastrointestinal bleeding in
the last 3 weeks, or history of esophageal varices;

k) Arterial puncture at a noncompressible site within the
last 7 days;

1) Coagulopathy (prolonged PT [INR >1.7], prolonged aPTT,
or platelet count <100,000/mm?);

m) Blood glucose <50 mg/dL with resolution of symptoms
after hypoglycemia was treated;

n) Evidence of endocarditis, septic embolus, or pregnancy;

o) Recent myocardial infarction (occurred in the last
3 months);

p) Clinical suspicion of subarachnoid hemorrhage or acute
aortic dissection.

Some centers use multimodal neuroimaging (MRI with
diffusion and perfusion imaging or perfusion CT scan) to se-
lect candidates for thrombolytic therapy, particularly in pa-
tients outside the therapeutic range or when the exact time
of symptom onset cannot be determined.

In patients with no recent history of oral anticoagulant
or heparin use, rt-PA infusion may be initiated before the
results of a coagulation panel are available, but should be

discontinued if these results reveal an INR>1.7, a prolonged
aPTT as defined by local reference ranges, or a platelet count
<100,000/mm?®.

The following factors are not considered absolute exclu-
sion criteria if the treating neurologist is convinced they are
unrelated to the patient’s acute neurological deficits: blood
glucose level >400 mg/dL, epileptic seizure at the onset of
neurological deficit, and diagnosis of cerebral aneurysm
(Level of Evidence 4C).

Certain factors alter the risk/benefit ratio of thrombo-
Iytic therapy, but does not constitute a contraindication to
its use'"*":

- NIHSS >22
- Age >80 years
- Hyperglycemia

Informed consent form

The risk/benefit ratio of treatment must be discussed
with the patient’s relatives or legal caregivers, and consent
should be reported in writing in the patient record.

Management of arterial hypertension

Use of rt-PA in the treatment of acute ischemic stroke
entails a need for strict blood pressure control, as the risk
of cerebral hemorrhage correlates with BP levels*. Special
attention should be given to the risk of iatrogenic hypoten-
sion during treatment. In candidates for thrombolytic ther-
apy, adherence to the NINDS rt-PA Stroke Study Group'’**is
recommended, which accepts the following blood pressure
levels in up to 24 hours after the stroke: DBP <105 mmHg
and SBP =180 mmHg (Tables 1 and 2).

Table 1. Management of hypertension prior to rt-PA infusion.

Withhold rt-PA infusion until blood pressure has been controlled
DBP=110 mmHg or SBP=185 mmHg:
Metoprolol or Esmolol

Metoprolol: (1 vial=5 mL, T mg/mL). IV push: 5 mg every 10 min
atarate of 1 mg/min to a maximum dose of 20 mg.

Esmolol: (1 vial=10 mL, 10 mg/mL). IV push: 500 pg/Kg/min
over 1 min. Follow with 50 pg/Kg/min over 4 min. If BP still
inadequate: additional 500 pg/Kg/min bolus over 1 min;
increase maintenance dose to 100 pg/Kg/min. If BP still
inadequate over next 4 min: additional 500 pg/Kg/min bolus
over 1 min;increase maintenance dose to 150 ug/Kg/min. If
BP still inadequate over next 4 min: additional 500 pg/Kg/
min bolus over 1 min;increase maintenance dose to 200 g/
Kg/min (maximum dose). Once desired BP has been achieved,
switch to continuous infusion.

Sodium Nitroprusside*

Sodium nitroprusside: (1 vial=50 mg) diluted in 5% dextrose.
IVinfusion: 0.5-8 pyg/Kg/min. Adjust rate every 10 min as
necessary.

*To be given in case of asthma, heart failure, severe abnormalities in heart
function that would contraindicate administration of beta-blockers, or
uncontrolled hypertension.

BD: blood pressure; DBP: diastolic blood pressure; SBP: systolic blood
pressure.
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Table 2. Management of hypertension during and after rt-PA
infusion.

Monitor blood pressure in the first 24 hours after institution of
treatment.

Measure BP every 15 min in 2 hours of infusion

Measure BP every 30 min over 6 hours

Measure BP every 60 minutes thereafter until hour 24
In patients who require intravenous antihypertensive agents, BP
should be measured every 15 min in the first 24 hours.

DBP=105 mmHg or SBP=180 mmHg
Metoprolol or Esmolol — see Table 2.

Sodium nitroprusside: (1 vial = 50 mg) diluted in 5% dextrose.
IV infusion: 0.5-8 pg/Kg/min. Adjust rate every 10 min as
necessary.

*To be given in case of asthma, heart failure, severe abnormalities in heart
function that would contraindicate administration of beta-blockers, or
uncontrolled hypertension.

BD: blood pressure; DBP: diastolic blood pressure; SBP: systolic blood
pressure.

GENERAL CARE

1) Rigorous control is required, with assessment of neuro-
logical status every 15 minutes during thrombolytic infu-
sion and every 30 minutes during the first 6 hours after the
stroke. In the first 24 hours thereafter, neurological status
is recommended to be assessed every hour. Increase in 4
points of more in NIHSS score is related to potential in-
tracranial hemorrhage and an indication for control CT
scan. Other signs include severe headache, decreased lev-
el of consciousness, a sudden increase in blood pressure,
nausea, and vomiting.

2) Blood pressure should be strictly monitored as recom-
mended in Table 2.

3) Antithrombotic agents (antiplatelets, heparin, or oral an-
ticoagulants) should not be administered in the first 24
hours after the administration of a thrombolytic.

4) Central venous catheter placement and arterial puncture
should not be performed in the first 24 hours after rt-PA
infusion.

5) Urinary catheterization should be performed no sooner
than 30 minutes after completion of rt-PA infusion.

6) Nasoenteric tube placement should not be performed
within 24 hours of rt-PA infusion.

7) Neuroimaging (cranial CT scan or MRI) is recommended
in the first 24 hours of thrombolytic therapy.

Protocol for rt-PA infusion

Two peripheral intravenous catheters should be
placed. The rt-PA is to be administered at 0.9 mg/kg to
a maximum of 90 mg. Ten percent of the dose should be
given as an IV bolus in one minute, and the rest, over the
course of 60 minutes by infusion pump. The patient must
be monitored for at least 24 hours as to changes in neuro-
logic condition, vital signs, and evidence of bleeding com-
plications'”*". Monitoring may be carried out in a special
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bed for hyperacute stroke management in the Emergency
department or, preferably, in a Stroke-specialized Unit.
Management should preferably be led by a neurologist with
exp erience in the treatment of acute stroke. When a neu-
rologist is not available on site, management may be led by
another trained health care provider under the guidance of
a neurologist via telemedicine®.

Hemorrhagic complications
The hemorrhagic complications of thrombolysis oc-
cur most commonly in 24 hours after starting therapy.

Contraindications include deterioration of neurological status,

nausea, vomiting, headache, decreased level of consciousness,

and abrupt elevation of blood pressure. Should these symp-
toms arise, the recommended management is as follows:

a. discontinue infusion at the first sign of neurological dete-
rioration or evidence of significant bleeding;

b. ensure that fluid resuscitation is given, with infusion of
crystalloid via two peripheral intravenous lines;

c. perform cranial CT scan to confirm bleeding;

d. request the following laboratory tests: hematocrit, pro-
thrombin time, aPTT, platelet count, fibrinogen;

e. give six to eight units of cryoprecipitate if available or two
to three units of fresh frozen plasma otherwise. If clini-
cal status continues to deteriorate after four to six hours,
give blood products as required according to coagulation
panel results. Repeat cryoprecipitate if fibrinogen is low;
give fresh plasma if PT or aPTT are abnormal. Infuse six
to eight units of platelets if the count is low;

f.  give packed red blood cells as required to keep hemato-
crit within normal range;

g. use fluid resuscitation and/or vasoactive agents to treat
hypotension. Avoid hypotonic fluids;

h. in case of bleeding of the central nervous system, consid-
er neurosurgery and hematology consult;

i. consider restarting thrombolytic infusion if CT shows no
evidence if intracranial hemorrhage.

Orolingual angioedema

According to the CASES study, this complication may
arise in approximately 5% of patients given intravenous
thrombolytics (particularly those with insular and frontal
cortical infarctions) while on angiotensin-converting enzyme
(ACE) inhibitors. The clinical course is usually favorable®.

Clinicians should be aware of the potential for orolin-
gual angioedema aiming at prompt management, particu-
larly in patients who are prone to this complication (Level of
Evidence 4, Class C Recommendation)®.

Recommendations

1) Intravenous rt-PA therapy is recommended in the forst 4
hours and 30 minutes of after the occurrence of ischemic
stroke (Level of Evidence 1, Class A Recommendation).



2) Streptokinase is not recommended for the treatment of
stroke (Level of Evidence 1, Class A Recommendation).

3) The inclusion and exclusion criteria for thrombolytic
therapy should be followed strictly (Level of Evidence 3,
Class C Recommendation).

4) Multimodal neuroimaging may be useful to select can-
didates for thrombolytic therapy when the exact time of
symptom onset cannot be determined or if 4 hours and
30 minutes have passed since the onset of symptoms
(Level of Evidence 3, Class C Recommendation).

5) Where no neurologist is available, thrombolytics may
be administered under telemedicine guidance (Level of
Evidence 3, Class B Recommendation).

6) Thrombolysis should be performed in a monitored bed in
the emergency room or, preferably, in a dedicated Stroke
Unit (Level of Evidence 4, Class C Recommendation).

PROTOCOL FOR INTRA-ARTERIAL
THROMBOLYSIS

The intra-arterial approach to reperfusion therapy in
acute stroke is an alternative to intravenous thrombolysis
that may provide some advantages, such as increased con-
centration of the thrombolytic agent at the site of occlu-
sion, a higher recanalization rate, and the potential for use
in patients with contraindications to intravenous chemical
thrombolysis”. On the other hand, clinical benefits may be
offset by the greater time required to begin the intra-arteri-
al procedure. Currently, patients selected for intra-arterial
therapy are those meeting some exclusion criteria for in-
travenous thrombolysis. Examples include cases in which 4
hours and 30 minutes and 6 hours have passed since the on-
set of symptoms, or patients with severe neurologic deficits,
recent history of major surgery, or evidence of large extra- or
intracranial artery occlusive disease on imaging tests. The CT
criteria for exclusion of intravenous thrombolysis and those
for exclusion of intra-arterial therapy are identical. However,
the amount of data to support the use of intra-arterial ther-
apy in these settings is limited. In the PROACT II phase III
trial, patients who received intra-arterial treatment of proxi-
mal MCA occlusion with prourokinase 6 hours after symp-
tom onset had a significantly higher recanalization rate and
a improved prognosis significantly when compared to con-
trols®. In this study, symptomatic bleeding occurred in 10%
of treated patients and 2% of controls (p<0.06). Prourokinase
is not FDA-approved and is not available as reperfusion ther-
apy. Further small randomized clinical trials of prourokinase
(PROACT I)® and urokinase (MELT)® and a meta-analysis
of the PROACT I, PROACT II, and MELT trials suggest that
intra-arterial thrombolysis can be beneficial in patients with
proximal MCA occlusion. Although intra-arterial thromboly-
sis with rt-PA is not supported by randomized clinical trials,

data from observational and nonrandomized comparative
studies suggest it can be beneficial®**. A nonrandomized
trial compared patients with and without hyperdensity of
the MCA territory at baseline CT who were then given in-
travenous or intra-arterial rt-PA. Intravenous rt-PA therapy
was associated with less favorable outcomes in patients with
hyperdense MCA sign as compared to patients without it*.
Although observational studies of urokinase and rt-PA for in-
tra-arterial treatment of basilar artery occlusion have shown
encouraging results, there are no randomized clinical tri-
als with adequate statistical power*. A systematic review
found no significant differences between intravenous or in-
tra-arterial thrombolysis for basilar artery occlusion™.

Recommendations

1) Intra-arterial thrombolytic therapy is a valid option to se-
lecting patients with ischemic stroke due to MCA, carot-
id, or basilar artery occlusion if given in 6 hours after the
stroke (Level of Evidence 2, Class B Recommendation)
and, by extrapolation of the results of intravenous throm-
bolysis studies, rt-PA is used as the thrombolytic agent
(Level of Evidence 4, Class C Recommendation).

2) Intra-arterial thrombolytic therapy should only be per-
formed in centers staffed by interventional radiologists
experienced in cerebrovascular techniques and with
rapid access to a catheterization laboratory (Level of
Evidence 2, Class C Recommendation).

3) Intra-arterial thrombolytic therapy may be considered for
patients with contraindications to intravenous thrombol-
ysis (Level of Evidence 4, Class C Recommendation).

4) In eligible patients, intravenous thrombolysis should not
be deferred in favor of intra-arterial therapy (Level of
Evidence 3, Class C Recommendation).

5) Intra-arterial thrombolytic therapy is recommended for
the treatment of acute basilar artery occlusion in selected
patients (Level of Evidence 4, Class C Recommendation).

PROTOCOL FOR COMBINED (INTRAVENOUS AND
INTRA-ARTERIAL) THROMBOLYSIS

The best for combined thrombolysis is a synergy between
the advantages of each method, combining the ease of admin-
istration and speed of intravenous thrombolytic therapy and
the higher recanalization rates and potentially superior out-
comes of its intra-arterial counterpart®®. The Interventional
Management of Stroke Study (IMS) I compared a group of
patients who underwent IV thrombolysis with low-dose rt-
PA (0.6 mg/Kg) followed by arteriography and IA thromboly-
sis in case of persistent occlusion®. As there was no control
group, patients in the experimental group were compared to
patients in the NINDS study. Combined thrombolysis was
associated with functional outcomes similar to those of IV
thrombolysis and superior to those of placebo. The rate of
bleeding was similar to that reported in the NINDS study
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(6.6%). These results were confirmed by the IMS 1II trial®.
More recently, another group of investigators used a protocol
consisting of full-dose IV rt-PA plus IA thrombolysis in case
of recanalization failure*. Transcranial Doppler has been rec-
ommended as a search method for patients in this setting™*.
The IMS III trial, comparing IV thrombolysis and combined
thrombolysis in 3 hours after the occurrence of stroke, is cur-
rently underway.

Recommendations

1) There is insufficient high-level evidence to recommend
combined thrombolysis as first-line therapy (Level of
Evidence 4, Class C Recommendation).

2) Combined thrombolysis should preferably be performed
in a controlled clinical trial setting (Level of Evidence 5).

3) Combined thrombolysis may be considered on a named-
patient basis, pending informed consent, when there is
persistent arterial occlusion and high risk of permanent
sequelae (Level of Evidence 4, Class C Recommendation).

PROTOCOL FOR MECHANICAL THROMBOLYSIS

There are countless endovascular interventions under
study as potential treatment options for extracranial and in-
tracranial large vessel occlusion . These interventions in-
clude emergency angioplasty with stent placement, mechan-
ical clot fragmentation, clot removal with up-to-date devices,
suction thrombectomy and stent retriever thrombectomy.

Mechanical procedures are sometimes combined with in-
travenous or intra-arterial thrombolytic therapy.

A meta-analysis comparing the natural evolution of isch-
emic stroke (no treatment) with different forms of reperfusion
therapy showed that recanalization was the most important
independent factor for good outcome, with a strong associa-
tion with functional independence and lower mortality®.

Angioplasty and stenting

Data on angioplasty and stent placement in the acute
phase of ischemic stroke are limited®*%. Angioplasty and
stenting have been used to treat acute stroke secondary to
carotid artery dissection™. In a case series, emergency carot-
id angioplasty with stent implantation in addition to intra-
arterial thrombolysis was performed in patients with stroke
due to arterial embolism. This study reported favorable out-
comes in the endovascular treatment group as compared
with controls®. Combined angioplasty and thrombolysis,
with or without stent placement, has also been used in pa-
tients with basilar artery occlusion®*.

Mechanical clot fragmentation

In one study, 16 patients with MCA occlusion and 16
with internal carotid artery occlusion were treated with
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mechanical thrombectomy with or without local admin-
istration of a thrombolytic agent™. A Swiss study reported
higher recanalization rates with mechanical clot fragmen-
tation in patients who had received intra-arterial throm-
bolytic therapy®.

Clot removal

Several devices have been used for mechanical removal
of clots from occluded arteries®®. In the MERCI study, arte-
rial recanalization was achieved with the use of a device that
physically removed the thrombus from the lumen of the oc-
cluded vessel®. In 48% of patients managed with the device,
recanalization was achieved in up to eight hours after symp-
tom onset. No randomized clinical trials with prognostic
data are available for any intra-arterial recanalization device.
Although the FDA has approved the MERCI device for recan-
alization of intracranial arteries, its clinical effectiveness has
yet to be established. MERCI is not available in Brazil.

Suction thrombectomy

The Penumbra stroke system uses an aspiration device to
extract the thrombus in acute ischemic stroke®. All prospec-
tive (single arm) and retrospective studies reported rates of
recanalization of 83 to 100% in patients treated in the first
eight hours of symptom onset™®. Intracranial hemorrhage
and vessel perforation or dissection occurred in 0 to 5% of
patients®. Despite high recanalization rates, only 25 to 30%
of patients achieved functional independence®, probably be-
cause of late recanalization in many cases.

The FDA has approved the Penumbra system for re-
canalization of intracranial arteries in the US, as well
as the Brazilian National Health Surveillance Agency
(Anvisa) in Brazil.

Stent retriever thrombectomy

Stent retrieval devices are a combination of removable
cerebral stents and clot retrievers to be used in the first eight
hours of symptom onset® Examples include the Solitaire
and Trevo devices. In a recent meta-analysis of 30 observa-
tional studies® with 262 acute stroke patients treated with
the Solitaire device, successful recanalization was achieved
in 90% of cases (range, 67-100%). The rates of symptomatic
hemorrhagic complications and mortality were 7 and 11%,
respectively, and functional independence (mRS 0 to 2) was
achieved by 47% of patients. The Solitaire device was ap-
proved for treatment of stroke in Brazil in 2012.

Recommendations

1) Although the use of the MERCI device is an acceptable
intervention for removal of intra-arterial thrombus in
patients carefully selected, its effectiveness in improv-
ing prognosis after stroke is still uncertain (Level of
Evidence 2, Class B Recommendation). Further clinical



trials of this device are required before its role in the

emergency management of stroke can be defined.

Other devices available in Brazil could be useful for
thrombectomy in an attempt to achieve reperfusion in acute
stroke patients with large vessel occlusion admitted to care
within 8 hours of symptoms onset, being ineligible for intra-
venous thrombolysis or in whom endovenous treatment has
failed (Level of Evidence 2, Class B Recommendation).

DESIGNATION OF REFERRAL CENTERS FOR
DIAGNOSIS AND TREATMENT OF STROKE

In its National Opinion Statement on Stroke®, the
Brazilian Stroke Society proposed a classification of referral
centers for the diagnosis and treatment of acute stroke. This
classification was updated in 2009 to include centers with
telemedicine capabilities and backup hospitals (Table 3).

Table 3. Recommendations for the classification of hospitals by complexity level with respect to resources available for managing

stroke patients.

Backup hospitals are those lacking the resources required for thrombolytic therapy. These facilities will serve as a backup for
admission for low-complexity stroke patients, patients who are outside the therapeutic range for thrombolysis, with hemorrhagic stroke

and favorable prognosis.

Level C hospitals are those with the minimum infrastructure required for thrombolytic therapy, but no 24-hour on-site neurology
service. In these hospitals, thrombolysis may be performed by clinicians or emergency physicians under the guidance of a neurologist

from a higher-complexity center via telemedicine.

Level B hospitals are those with the minimum infrastructure required for thrombolytic therapy, plus:

» adedicated, properly trained, neurologist-led Stroke Team;
« written clinical and care protocols;

» neurologist available 24/7 within 30 minutes of admission (on site or on call);

« nursing staff trained in emergency management and care of stroke patients;

« emergency department with continuous cardiovascular and respiratory monitoring equipment;

« Intensive Care Unit;
- laboratory available 24/7;
« emergency CT scan available 24/7;

« neurosurgery team available 24/7 within 2 hours of notification;

« blood bank.

Level A hospitals are those capable of providing comprehensive care to acute stroke patients. A Level A hospital has all the resources of

a Level B facility plus:
« Stroke Unit, including physically delimited facilities;

« multidisciplinary team qualified for care and management of high-complexity stroke patients;

- diffusion and perfusion magnetic resonance imaging;
« transcranial Doppler;

- transesophageal echocardiography;

« magnetic resonance angiography or CT angiography;

- diagnostic catheterization with digital angiography capabilities;

- interventional neuroradiology service available 24/7;

« possibility of early rehabilitation services for stroke patients, including integration with rehabilitation hospitals and secondary

hospitals by means of a referral and counter-referral system;
« 24/7 telemedicine support from other hospitals in the network.
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