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• Using a 
pharmacotherapy 
for smoking 
cessation at the 
time of ACS 

• History of 
neuropsychiatric 
disorders including 
suicidal attempts or 
suicidal ideation, 
family history of 
suicide, panic 
disorder, 
psychosis, bipolar 
disorder, dementia, 
bulimia, anorexia or 
recent or recurring 
depression 

Abbreviations: ACS indicates acute coronary syndrome; d, day; and NNT, number needed to treat.  
Literature search topic: Smoking 

 
Table LXXXII. Nonrandomized Studies Regarding Early Initiation of Smoking Cessation in AIS patients Who Actively Smoke   

Study Acronym; 
Author; 

Year Published 

Study Type/Design; 
Study Size 

Patient Population Primary End Point and Results 
(P value; OR or RR;  

& 95% CI) 

Summary 
Conclusions 
Comments 

Lee MJ, et al.335 
2016  
27615050 

Study type: 
Observational, study 
design:  

• Subjects who 
participated in a timely 
interventions strategy 
(TI group) were 
compared with those 
who received 
conventional 
counseling (CC group) 

• For the TI group, a 
certified nurse 
provided 

Inclusion criteria: 
Smokers hospitalized 
for acute ischemic 
stroke 
 
Exclusion criteria:  

• Impaired 
consciousness, 
communication 
difficulties (aphasia or 
cognitive dysfunction), 
terminal illnesses, 
deaths during 
hospitalization, and 

Primary End Point: Point smoking success rate and sustained 
smoking cessation rate for 12 mo 
 
Results: 

• TI group (n=86) and CC group (n=71) 

• TI group showed a higher point smoking success rate vs. CC 
group (P=.003) 

• Multiple logistic regression analysis revealed that TI group 
was more likely to sustain smoking cessation for 12 mo vs. CC 
group (OR, 2.96; 95% CI, 1.43–6.13) 

• Initiating multiple interventions 
during stroke hospitalization and 
regular follow-up after hospital 
discharge are more effective than 
conventional smoking cessation 
counseling in men with an acute 
ischemic stroke 

• Not necessarily generalizable to 
women or other race-ethnicities or 
healthcare systems 
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comprehensive 
education during 
admission and 
additional counseling 
after discharge 
 
Size: N=157 male 
subjects 

serious neurological, 
medical or 
psychological illness 

• Patients who 
refused counseling for 
smoking cessation or 
regular follow-up 

Stead LF, et 
al.332 
2016 
27009521 

Study type: Meta-
analysis; study design: 
a search of the 
Cochrane Tobacco 
Addiction Group 
Specialized Register 
in July 2015 
 
Size: 53 trials (>25000 
subjects) 

Inclusion criteria: 
Randomized or quasi-
randomized controlled 
trials evaluating 
combinations of 
pharmacotherapy and 
behavioral support for 
smoking cessation, 
compared to a control 
receiving usual care or 
brief advice or less 
intensive behavioral 
support 
 
Exclusion criteria: 
Trials recruiting only 
pregnant women, trials 
recruiting only 
adolescents, and trials 
with < 6 mo follow-up 

1 end point: Abstinence from smoking after at least 6 mo of 
follow-up 
 
Results:  

• Based on 52 studies (19,488 participants), there was high 
quality evidence for a benefit of combined pharmacotherapy and 
behavioral treatment vs. usual care, brief advice or less 
intensive behavioral support (RR, 1.83; 95% CI, 1.68–1.98) with 
moderate statistical heterogeneity (I²=36%) 

• Pooled estimate for 43 trials that recruited participants in 
healthcare settings (RR, 1.97; 95% CI, 1.79-2.18) was higher 
than for eight trials with community-based recruitment (RR, 
1.53, 95% CI, 1.33–1.76) 

Interventions that combine 
pharmacotherapy and behavioral 
support boost smoking cessation 
success vs. a minimal intervention or 
usual care 

Stead LF, et 
al.333 
2015 
26457723 

Study type: Meta-
analysis; study design: 
a search of the 
Cochrane Tobacco 
Addiction Group 
Specialized Register 
in May 2015  
 
Size: 47 trials 
(>18,000 subjects) 

Inclusion criteria:  

• Randomized or 
quasi-randomized 
controlled trials in 
which all participants 
got pharmacotherapy 
for smoking cessation 

• The intervention 
condition had to 
involve person-to-
person contact 
 

1 end point: Abstinence from smoking after at least 6 mo of 
follow-up 
 
Results:  

• Small but statistically significant benefit from more intensive 
support (RR, 1.17; 95% CI, 1.11–1.24) for abstinence at longest 
follow-up; most trials used NRT 

• Studies where all intervention counselling was via telephone 
(RR, 1.28; 95% CI, 1.17–1.41; 6 trials, 5311 participants) also 
had slightly larger effects 

Providing behavioral support in 
person or via telephone for people 
using pharmacotherapy to stop 
smoking had a significant yet modest 
effect 

https://www.ncbi.nlm.nih.gov/pubmed/?term=27009521%5Buid%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=26457723%5Buid%5D
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Exclusion criteria: 
Studies that used a 
contact-matched 
control to evaluate 
differences between 
types or components 
of support 
Trials recruiting only 
pregnant women, trials 
recruiting only 
adolescents, and trials 
with less than 6 mo 
follow-up 

Rigotti NA, et 
al.331 
2012 
22592676 

Study type:  

• Meta-analysis of 
randomized and 
quasi-randomized 
trials of behavioral, 
pharmacological or 
multicomponent 
interventions to help 
patients stop smoking, 
conducted with 
hospitalized patients 
who were current 
smokers or recent 
quitters 

• Study design: 
search of the 
Cochrane Tobacco 
Addiction Group 
register in December 
2011 for studies of 
interventions for 
smoking cessation in 
hospitalized patients 
 
Size: N=50 trials 

Inclusion criteria: 
Intervention had to 
begin in the hospital 
but could continue 
after hospital 
discharge 
 
Exclusion criteria: 
Studies of patients 
admitted to facilities 
that primarily treat 
psychiatric disorders 
or substance abuse, 
studies that did not 
report abstinence 
rates and studies with 
follow-up <6 mo 

1 end point: Abstinence from smoking at least 6 mo after the 
start of the intervention 
 
Results:  

• Intensive counselling interventions that began during the 
hospital stay and continued with supportive contacts for at least 
1 mo after discharge increased smoking cessation rates after 
discharge RR: 1.37, 95% CI: 1.27–1.48; 25 trials) 

• Adding NRT to an intensive counselling intervention increased 
smoking cessation rates compared with intensive counselling 
alone (RR, 1.54; 95% CI, 1.34–1.79, six trials) 

• Adding varenicline to intensive counselling had a non-
significant effect in two trials (RR, 1.28; 95% CI, 0.95–1.74) 

• In the subgroup of smokers admitted to hospital because of 
cardiovascular disease, intensive intervention with follow-up 
support increased the rate of smoking cessation (RR, 1.42; 95% 
CI, 1.29–1.56), but less intensive interventions did not 

• High intensity behavioral 
interventions started during a hospital 
stay and include at least 1 mo of 
supportive contact after discharge 
enhance smoking cessation rates 
among hospitalized patients 

• Furthermore, adding NRT to 
intensive counselling significantly 
increased cessation rates over 
counselling alone 

Abbreviations: CI indicates confidence interval; CC, conventional counseling; NRT, nicotine replacement therapy; RR, risk ratio; and TI, timely interventions strategy. 
Literature search topic: Smoking 

https://www.ncbi.nlm.nih.gov/pubmed/?term=22592676
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Table LXXXIII. Original Wording of Recommendations Reworded from Previous Guidelines and Statements  

2018 AIS GL 
Section/Rec # or 
Table/Heading  

Original Wording of Recommendation* Reworded for Clarity in 2018 AIS GL 

1.2. Rec 1 The use of a stroke assessment system by first aid providers is recommended. 

1.2. Rec 3 EMS personnel should provide prehospital notification to the receiving hospital that a potential stroke patient is en route so that the appropriate hospital 
resources may be mobilized before patient arrival. 

1.3. Rec 1 EMS leaders in coordination with local, regional, and state agencies and in consultation with medical authorities and local experts should develop triage 
paradigms and protocols that ensure that all patients with a known or suspected stroke are rapidly identified and assessed by use of a validated and 
standardized instrument for stroke screening, such as the FAST (face, arm, speech test) scale, LAPSS, or the Cincinnati Prehospital Stroke Scale 
(CPSS). 

1.3. Rec 2 Regional systems of stroke care should be developed. These should consist of the following: 
a. Healthcare facilities that provide initial emergency care, including administration of intravenous r-tPA, such as primary stroke centers, comprehensive 
stroke centers, and other facilities, and 
b. Centers capable of performing endovascular stroke treatment with comprehensive periprocedural care, including comprehensive stroke centers and 
other healthcare facilities, to which rapid transport can be arranged when appropriate. 

1.3. Rec 3 Patients should be transported rapidly to the closest available certified PSC or CSC or, if no such centers exist, the most appropriate institution that 
provides emergency stroke care as described in the statement. 

1.4. Rec 1 Certification of stroke centers by an independent external body, such as TJC or state health department, is recommended. Additional medical centers 
should seek such certification. 

1.6. Rec 2 When implemented within a telestroke network, teleradiology systems approved by the Food and Drug Administration (or equivalent organization) are 
useful in supporting rapid imaging interpretation in time for fibrinolysis decision making. 

1.7. Rec 1 It may be useful for primary stroke centers and other healthcare facilities that provide initial emergency care, including administration of intravenous r-
tPA, to develop the capability of performing emergency noninvasive intracranial vascular imaging to most appropriately select patients for transfer for 
endovascular intervention and to reduce the time to endovascular treatment 

1.7. Rec 2 Endovascular therapy requires the patient to be at an experienced stroke center with rapid access to cerebral angiography and qualified 
neurointerventionalists. Systems should be designed, executed, and monitored to emphasize expeditious assessment and treatment. Outcomes for all 
patients should be tracked. Facilities are encouraged to define criteria that can be used to credential individuals who can perform safe and timely intra-
arterial revascularization procedures. 

2.1. Rec 1 The use of a stroke rating scale, preferably the National Institutes of Health Stroke Scale (NIHSS), is recommended. 

2.2. Rec 8 If endovascular therapy is contemplated, a noninvasive intracranial vascular study is strongly recommended during the initial imaging evaluation of the 
acute stroke patient but should not delay intravenous r-tPA if indicated. For patients who qualify for intravenous r-tPA according to 
guidelines from professional medical societies, initiating intravenous r-tPA before noninvasive vascular imaging is recommended for patients who have 
not had noninvasive vascular imaging as part of their initial imaging assessment for stroke. Noninvasive intracranial vascular imaging should 
then be obtained as quickly as possible. 

2.3. Rec 2 Baseline electrocardiogram assessment is recommended in patients presenting with acute ischemic stroke but should not delay initiation of intravenous 
rtPA. 

2.3. Rec 3 Baseline troponin assessment is recommended in patients presenting with acute ischemic stroke but should not delay initiation of intravenous rtPA. 
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2.3. Rec 4 The usefulness of chest radiographs in the hyperacute stroke setting in the absence of evidence of acute pulmonary, cardiac, or pulmonary vascular 
disease is unclear. If obtained, they should not unnecessarily delay administration of fibrinolysis. 

3.2. Rec 2 Patients who have elevated blood pressure and are otherwise eligible for treatment with intravenous rtPA should have their blood pressure carefully 
lowered so that their systolic blood pressure is <185 mm Hg and their diastolic blood pressure is <110 mm Hg before fibrinolytic therapy is initiated. 

3.5. Rec 1 Intravenous rtPA (0.9 mg/kg, maximum dose 90 mg) is recommended for selected patients who may 
be treated within 3 hours of onset of ischemic stroke. Physicians should review the criteria outlined in Tables 10 and11 (which are modeled on those 
used in the NINDS Trial) to determine the eligibility of the patient. 

3.5. Rec 2 Intravenous rtPA (0.9 mg/kg, maximum dose 90 mg) is recommended for administration to eligible patients who can be treated in the time period of 3 to 
4.5 hours after stroke onset. The eligibility criteria for treatment in this time period are similar to those for people treated at earlier time periods within 3 
hours, with the following additional exclusion criteria: patients >80 years old, those taking oral anticoagulants regardless of INR, those with a baseline 
NIHSS score >25, those with imaging evidence of ischemic injury involving more than one third of the MCA territory, or those with a history of both stroke 
and diabetes mellitus. 

3.5. Rec 8 Intravenous alteplase in patients who have received a dose of LMWH within the previous 24 hours is not recommended. This applies to both prophylactic 
doses and treatment doses. 

3.5. Rec 11 Treating clinicians should be aware that hypoglycemia and hyperglycemia may mimic acute stroke presentations and check blood glucose levels before 
intravenous initiation. Intravenous alteplase is not indicated for nonvascular conditions. 

3.5. Rec 12 Because time from onset of symptoms to treatment has such a powerful impact on outcome, delaying treatment with intravenous alteplase to monitor for 
further improvement is not recommended. 

3.5. Rec 13 In patients undergoing fibrinolytic therapy, physicians should be aware of and prepared to emergently treat potential side effects, including bleeding 
complications and angioedema that may cause partial airway obstruction. 

3.5. Rec 14 Patients who have elevated blood pressure and are otherwise eligible for treatment with intravenous rtPA should have their blood pressure carefully 
lowered (Table 9) so that their systolic blood pressure is <185 mm Hg and their diastolic blood pressure is <110 mm Hg before fibrinolytic therapy is 
initiated. If medications are given to lower blood pressure, the clinician should be sure that the blood pressure is stabilized at the lower level before 
beginning treatment with intravenous rtPA and maintained below 180/105 mm Hg for at least the first 24 hours after intravenous rtPA treatment. 

3.5. Rec 16 In patients eligible for intravenous rtPA, benefit of therapy is time dependent, and treatment should be initiated as quickly as possible. The door-to-needle 
time (time of bolus administration) should be within 60 minutes from hospital arrival. 

3.7. Rec 1 Patients eligible for intravenous r-tPA should receive intravenous r-tPA even if endovascular treatments are being considered. 

3.7. Rec 4 Although the benefits are uncertain, the use of endovascular therapy with stent retrievers may be reasonable for carefully selected patients with acute 
ischemic stroke in whom treatment can be initiated (groin puncture) within 6 hours of symptom onset and who have causative occlusion of the M2 or M3 
portion of the MCAs, anterior cerebral arteries, vertebral arteries, basilar artery, or posterior cerebral arteries. 

3.7. Rec 5 Although the benefits are uncertain, the use of endovascular therapy with stent retrievers may be reasonable for carefully selected patients with acute 
ischemic stroke in whom treatment can be initiated (groin puncture) within 6 hours of symptom onset and who have causative occlusion of the M2 or M3 
portion of the MCAs, anterior cerebral arteries, vertebral arteries, basilar artery, or posterior cerebral arteries. 

3.7. Rec 9 The technical goal of the thrombectomy procedure should be a TICI grade 2b/3 angiographic result to maximize the probability of a good functional 
clinical outcome. 

3.7. Rec 14 Use of salvage technical adjuncts, including intraarterial fibrinolysis, may be reasonable to achieve these angiographic results if completed within 6 hours 
of symptom onset. 

3.8. Rec 2 Initial treatment with intra-arterial fibrinolysis is beneficial for carefully selected patients with major ischemic strokes of <6 hours’ duration caused by 
occlusions of the MCA. However, these data are derived from clinical trials that no longer reflect current practice, including the use of fibrinolytic drugs 
that are not available. A clinically beneficial dose of intra-arterial r-tPA is not established, and r-tPA does not have US Food and Drug Administration 
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approval for intra-arterial use. As a consequence, endovascular therapy with stent retrievers is recommended over intra-arterial fibrinolysis as first-line 
therapy 

3.8. Rec 3 Intra-arterial fibrinolysis initiated within 6 hours of stroke onset in carefully selected patients who have contraindications to the use of intravenous r-tPA 
might be considered, but the consequences are unknown. 

3.11. Rec 4 At present, use of devices to augment cerebral blood flow for the treatment of patients with acute ischemic stroke is not well established. These devices 
should be used in the setting of clinical trials. 

3.12. Rec 1 At present, no pharmacological agents with putative neuroprotective actions have demonstrated efficacy in improving outcomes after ischemic stroke, 
and therefore, other neuroprotective agents are not recommended. 

3.13. Rec 2 In patients with unstable neurological status (either stroke-in-evolution or crescendo TIA), the efficacy of emergent or urgent carotid endarterectomy is 
not well established. 

4.2. Rec 3 Supplemental oxygen is not recommended in nonhypoxic patients with acute ischemic stroke. 

4.6. Rec 2 Dysphagia screening is reasonable by a speech-language pathologist or other trained healthcare provider. 

4.6. Rec 4 Selection of instrumental study (fiberoptic endoscopic evaluation of swallowing, videofluoroscopy, fiberoptic endoscopic evaluation of swallowing with 
sensory testing) may be based on availability or other considerations. 

5.1. Rec 9 Osmotic therapy for patients with clinical deterioration from cerebral swelling associated with cerebral infarction is reasonable. 

5.2. Rec 1 Recurrent seizures after stroke should be treated in a manner similar to other acute neurological conditions, and antiepileptic agents should be selected 
by specific patient characteristics. 

5.2. Rec 2 Prophylactic use of anticonvulsants is not recommended. 

6.4. Rec 1 After a TIA or ischemic stroke, all patients should probably be screened for DM with testing of fasting plasma glucose, HbA1c, or an oral glucose 
tolerance test. Choice of test and timing should be guided by clinical judgment and recognition that acute illness may temporarily perturb measures of 
plasma glucose. In general, HbA1c may be more accurate than other screening tests in the immediate postevent period. 

6.6. Rec 1 Baseline troponin assessment is recommended in patients presenting with acute ischemic stroke but should not delay initiation of intravenous rtPA. 

6.6. Rec 2 Routine screening for hyperhomocysteinemia among patients with a recent ischemic stroke or TIA is not indicated. 

6.6. Rec 3 The usefulness of screening for thrombophilic states in patients with ischemic stroke or TIA is unknown. 

6.6. Rec 4 Anticoagulation might be considered in patients who are found to have abnormal findings on coagulation testing after an initial ischemic stroke or TIA, 
depending on the abnormality and the clinical circumstances. 

6.6. Rec 5 Routine testing for antiphospholipid antibodies is not recommended for patients with ischemic stroke or TIA who have no other manifestations of the 
antiphospholipid antibody syndrome and who have an alternative explanation for their ischemic event, such as atherosclerosis, carotid stenosis, or AF. 

6.7. Rec 1 For patients with noncardioembolic ischemic stroke or TIA, the use of antiplatelet agents rather than oral anticoagulation is recommended to reduce the 
risk of recurrent stroke and other cardiovascular events. 

6.7. Rec 4 The selection of an antiplatelet agent should be individualized on the basis of patient risk factor profiles, cost, tolerance, relative known efficacy of the 
agents, and other clinical characteristics. 

6.7. Rec 5 For patients with a history of ischemic stroke or TIA, AF, and CAD, the usefulness of adding antiplatelet therapy to VKA therapy is uncertain for purposes 
of reducing the risk of ischemic cardiovascular and cerebrovascular events (Class IIb; Level of Evidence C). Unstable angina and coronary artery 
stenting represent special circumstances in which management may warrant DAPT/VKA therapy. 

6.10. Rec 1 Healthcare providers should strongly advise every patient with stroke or TIA who has smoked in the past year to quit. 

6.10. Rec 6 It is reasonable to advise patients after TIA or ischemic stroke to avoid environmental (passive) tobacco smoke. 
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Table 6:  
Within 3 h 

Intravenous alteplase (0.9 mg/kg; maximum dose, 90 mg) is recommended for selected patients who may be treated within 3 hours of onset of ischemic 
stroke. Physicians should review the criteria outlined in Tables 10 and 11 (which are modeled on those used in the 2 NINDS trials) to determine the 
eligibility of the patient.  

Table 6:  
Age  

For otherwise medically eligible patients ≥18 years of age, intravenous alteplase administration within 3 hours is equally recommended for patients <80 
and >80 years of age. Older age is an adverse prognostic factor in stroke but does not modify the treatment effect of thrombolysis. Although older 
patients have poorer outcomes, higher mortality, and higher rates of sICH than those <80 years of age, compared with control subjects, intravenous 
alteplase provides a better chance of being independent at 3 months across all age groups. 

Table 6:  
3-4.5 h 

Intravenous alteplase (0.9 mg/kg; maximum dose, 90 mg) is recommended for administration to eligible patients who can be treated in the time period of 
3 to 4.5 hours after stroke onset. The eligibility criteria for treatment in this time period are similar to those for people treated at earlier time periods within 
3 hours, with the following additional exclusion criteria: patients >80 years old, those taking oral anticoagulants (OACs) regardless of international 
normalized ratio (INR), those with a baseline NIHSS score >25, those with imaging evidence of ischemic injury involving more than one third of the 
middle cerebral artery (MCA) territory, or those with a history of both stroke and diabetes mellitus.  

Table 6:  
Age, Diabetes 
mellitus, Prior 
stroke, Severity, 
OACs, Imaging 

Table 6:  
Severity 0- to 3-h 
window 

Within 3 hours from symptom onset, treatment of patients with milder ischemic stroke symptoms that are judged as nondisabling may be considered. 
Treatment risks should be weighed against possible benefits; however, more study is needed to further define the risk-to-benefit ratio. 

Table 6:  
Severity 3- to 4.5-h 
window 

The benefit of intravenous alteplase administration for acute stroke patients with a baseline NIHSS score >25 and presenting in the 3- to 4.5-hour window 
is uncertain. 

Table 6: 
Preexisting 
disability 

Preexisting disability does not seem to independently increase the risk of sICH after intravenous alteplase, but it may be associated with less 
neurological improvement and higher mortality. Thrombolytic therapy with intravenous alteplase for acute stroke patients with preexisting disability (mRS 
score ≥2) may be reasonable, but decisions should take into account relevant factors other than mRS (including quality of life, social support, place of 
residence, need for a caregiver after alteplase administration, patients’ and families’ preferences, and goals of care). 

Table 6: 
Coagulopathy 

Intravenous alteplase may be reasonable in patients who have a history of warfarin use and an INR ≤1.7. 

Table 6: 
Menstruation 

When there is a history of recent or active vaginal bleeding causing clinically significant anemia, then emergent consultation with a gynecologist is 
probably indicated before a decision about intravenous alteplase is made. 

Table 6: 
Extracranial 
cervical 
dissections 

Intravenous alteplase in acute ischemic stroke known or suspected to be associated with extracranial cervical arterial dissection is reasonably safe within 
4.5 hours and is probably recommended. 

Table 6:  
Recent MI 

For patients presenting with acute ischemic stroke and a history of recent MI in the past 3 months, treating the ischemic stroke with intravenous alteplase 
is reasonable if the recent MI was non-STEMI, is reasonable if the recent MI was STEMI involving the right or inferior myocardium, and may be 
reasonable if the recent MI was STEMI involving the left anterior myocardium. 

Table 6: 
Pregnancy 

Intravenous alteplase administration for ischemic stroke may be considered in pregnancy when the anticipated benefits of treating moderate to severe 
stroke outweigh the anticipated increased risks of uterine bleeding. 

*Original publication and date noted in 2018 AIS GL. Changes to Class and LOE, if any, are noted in the 2018 GL.  
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