
SCA Pathways and Tools
Prevention



SCA Pathways and Tools
Prevention

Sudden Cardiac Arrest (SCA) Prevention  
Pathways and Tools Objectives
•  Facilitate optimal care for post-MI and HF patients 

at risk for SCA

•  Educate healthcare providers and patients 
about SCA and treatment options and increase 
awareness and patient access to diagnostics and 
lifesaving therapies

•  Promote evidence-based, guideline-recommended 
medical and device therapy and increase guideline 
awareness and adoption among healthcare 
providers

•  Assist hospitals and practices in closing treatment 
gaps by providing practical information, disease 
management, and communication tools to identify 
and treat patients at risk for SCA

SCA Prevention Medical Advisory Team:
Gregg Fonarow, MD

Nancy Albert, PhD, RN
David Cannom, MD
William Lewis, MD

Julie Shea, MS, RNCS
Mary Norine Walsh, MD

SCA Pathways and Tools
PreventionAdapted, with permission, by the SCA Prevention Medical Advisory Team, 

from the IMPROVE HF registry toolkit.
Sponsored by Medtronic, Inc.
April 2007

This is a general algorithm to assist in the management of patients.  This clinical tool is not intended to replace individual medical 
judgment or  individual patient needs.
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Guideline Recommended Beta Blockers for HF3

Carvedilol Sustained-release 
metoprolol succinate

Bisoprolol

Initial 
dose

3.125 mg bid 12.5-25 mg qd 1.25 mg qd

Titration 
steps5

6.25 mg bid
12.5 mg bid

50 mg qd
100 mg qd
150 mg qd

2.5 mg qd
5 mg qd

Target 
dose6

25 mg bid7 200 mg qd 10 mg qd

Beta Blocker Inpatient/Outpatient
Treatment Algorithm

SCA Pathways and Tools
Prevention

Patients with heart failure and systolic dysfunction
Asymptomatic, mild, moderate, or severe symptoms

Patient exclusion criteria:
• Cardiogenic shock
• Unstable or decompensated heart failure
• Symptomatic hypotension
• Symptomatic bradycardia without a pacemaker
• Heart block > 1st degree without a pacemaker
• Severe reactive airway disease

 If volume overload 
develops, continue 
BB unless4:
• Cardiogenic shock
• Systemic hypotension
• Narrow pulse pressure
• Cold, clammy skin
• Rising BUN/serum Cr
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Aldosterone Antagonist 
Inpatient/Outpatient Treatment Algorithm
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Patients with systolic dysfunction
Moderately severe to severe heart failure

Patient exclusion criteria:
• Serum K+ > 5.0 mEq/L
• Serum Cr > 2.5 mg/dL (men); > 2.0 mg/dL (women)
• Estimated Cr clearance < 30 mL/min
• Close patient monitoring cannot be ensured

Closely monitor serum Cr and serum K+, check at:
• 3 days
• 1 week
• 1 month (x3 months)
• As needed
Hyperkalemia may complicate treatment and lead to 
life-threatening arrhythmias, thus close monitoring 
is essential.

Initiate and titrate

Spironolactone*
12.5 mg qd†

25 mg qd

Eplerenone
25 mg qd
50 mg qd

Patients with systolic dysfunction
Post-AMI with heart failure and/or 
post-AMI with diabetes

Routine combined use of an ACEI, ARB, and aldosterone antagonist is not recommended for patients 
with current or prior symptoms of heart failure and reduced LVEF.

* Switch to eplerenone if signs of gynecomastia.

† Start at 6.25 mg qd in patients at increased risk for hyperkalemia.

•  Impaired renal function is a risk factor for hyperkalemia during treatment with aldosterone 
antagonists. The risk of hyperkalemia increases progressively when serum Cr > 1.6 mg/dL.

• Hyperkalemia risk is increased with concomitant use of higher doses of ACEIs or ARBs
• NSAIDs and COX-2 inhibitors should be avoided
• Potassium supplements should be discontinued or reduced
• Dehydration, by diarrhea or other causes, should be addressed emergently

Ongoing clinical trials are evaluating the benefit of aldosterone antagonists in patients with mild 
heart failure.
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Refer to the manufacturers’ prescribing information and/or instructions for use for the indications, contraindications, warnings, and 
precautions associated with the medications and devices referenced in these materials.

Reference Sources
•  Fonarow GC, Yancy CY, Albert N, et al. Improving the use of evidence-based heart failure therapies 

in the outpatient setting: the IMPROVE HF Registry Rationale, Design, and Implementation. 
Circulation. May 30, 2006;113(21):e789 (Abstract #P15).

•    Hunt SA, Abraham WT, Chin MH, et al. ACC/AHA 2005 Guideline Update for the Diagnosis and 
Management of Chronic Heart Failure in the Adult: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines (Writing Committee to Update 
the 2001 Guidelines for the Evaluation and Management of Heart Failure). Circulation. 
September 20, 2005;112(12):e154-235.

•  Pitt B, Remme W, Zannad F, et al; Eplerenone Post-Acute Myocardial Infarction Heart Failure 
Efficacy and Survival Study Investigators. Eplerenone, a selective aldosterone blocker, in patients 
with left ventricular dysfunction after myocardial infarction. N Engl J Med. April 3, 2003;348(14): 
1309-1321.

•  Pitt B, Zannad F, Remme WJ, et al. The effect of spironolactone on morbidity and mortality in 
patients with severe heart failure. Randomized Aldactone Evaluation Study Investigators. 
N Engl J Med. September 2, 1999;341(10):709-717.

•  Swedberg K, Cleland J, Dargie H, et al. Guidelines for the diagnosis and treatment of chronic heart 
failure: executive summary (update 2005): The Task Force for the Diagnosis and Treatment of 
Chronic Heart Failure of the European Society of Cardiology. Eur Heart J. June 2005;26(11):1115-1140.
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Implantable Cardioverter Defibrillator (ICD) 
Therapy Inpatient Algorithm

SCA Pathways and Tools
Prevention

Secondary prevention:
• Congenital high risk of VT/VF
• Cardiac arrest due to VT/VF
•  Sustained VT/VF, spontaneous 

or induced by EPS
•  Hemodynamically disabling VT
• Syncope

Exclusion criteria/
not indicated:
•  NYHA Class IV† (unless 

eligible for CRT)
•  Cardiogenic shock or 

hypotension
•  CABG or PTCA within past 

3 months
•  Candidate for coronary 

revascularization
•  Irreversible brain damage 

from preexisting cerebral 
disease

•  Other disease with survival 
< 1 yr

LVEF
≤ 30%*

Primary prevention
Patient on chronic optimal medical therapy prior 
to hospitalization

* Class I recommendation.
†  Functional status as documented prior to current hospitalization while on chronic optimal 

medical therapy.
††  CMS coverage for primary prevention ICD implants: patients with nonischemic dilated 

cardiomyopathy (NIDCM) > 9 months, NYHA Class II and III heart failure, and measured LVEF ≤ 35%. 
Patients with NIDCM > 3 months and < 9 months, NYHA Class II or III heart failure, and measured 
LVEF ≤ 35% at this time are only covered by Medicare if these patients are enrolled in an FDA-
approved category B IDE clinical trial, a trial under the CMS clinical trial policy, or the American 
College of Cardiology National Cardiovascular Data Registry (ACC-NCDR).

Prior MI  
≥ 40 days   

NYHA
Class I†

LVEF
31-40%

NYHA
Class I-III†

LVEF
≤ 35%*

NYHA
Class II-III†

New-onset
NIDCM††

Acute MI 
or MI 

≤ 40 days

NSVT, CAD, 
prior MI, 

and inducible 
sustained 

VT/VF 
by EPS

Medically 
manage then 

reassess 
functional status 

and LVEF

Refer for ICD evaluation during this 
hospitalization or schedule evaluation 
post-hospital discharge
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Cardiac Resynchronization Therapy (CRT)
Inpatient Algorithm

SCA Pathways and Tools
Prevention

Patient on chronic optimal medical therapy 
prior to hospitalization

LVEF ≤ 35%

Refer for CRT/CRT-D evaluation†† during this 
hospitalization or schedule evaluation post-
hospital discharge

Note:





Anticoagulation Therapy in Atrial Fibrillation
Outpatient Algorithm

SCA Pathways and Tools
Prevention

Patients with left ventricular systolic dysfunction 
and permanent, persistent, or paroxysmal AF*

Patients with prosthetic 
heart valves

*Atrial f lutter should be similarly treated.

• Contraindications to warfarin include:
– Allergy
– Pregnancy
–  Risk of bleeding (such as active peptic ulcer disease); hemorrhagic stroke; other hemorrhage; 

hepatic failure; bleeding disorder; metastatic cancer; recent or planned surgery or biopsy 
procedure; other physician-documented bleeding risk

– High risk of fall documented by physician
–  Psychosocial concerns (such as active psychosis; terminal illness/comfort care only; alcoholism 

or drug abuse)
–  Other potential contraindication (such as seizure disorder; malignant hypertension; intracranial 

aneurysm, repaired or unrepaired)





Management of Volume Overload 
Outpatient Algorithm

SCA Pathways and Tools
Prevention

Signs or symptoms of 
volume overload
Signs: Rales; JVP elevation; positive 
abdominal-jugular reflex; S3, sacral, 
or lower extremity edema
Symptoms: Dyspnea on exertion 
or rest; PND; orthopnea; weight 
gain; abdominal bloating; decreased 
appetite; lower extremity swelling

Signs or symptoms of volume overload

Signs or symptoms of 
hypovolemia
Flat neck veins, complaints of 
dizziness/light-headedness, 
symptomatic hypotension beyond 
when rising from a flat position, 
elevated pulse rate, dry mucous 
membranes

Carefully assess volume status

Monitoring and follow-up:
•  Instruct patient on maintaining sodium-restrictive diet and, when indicated, limiting 

fluid intake1

• Monitor daily weights
• Assess for signs and symptoms of hypovolemia/overdiuresis on every visit
• Assess for signs and symptoms of volume overload/congestion on every visit
•  With recent adjustment of diuretic dose, electrolytes, BUN, and serum Cr should be 

monitored more frequently (e.g., at least weekly or more frequently if indicated)
• If worsening renal function occurs, the patient should be re-evaluated

Yes

•  Initiate or intensify 
dietary sodium 
restriction and fluid 
restriction as indicated1
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This is a general algorithm to assist in the management of patients.  This clinical tool is not intended to replace individual medical 
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Refer to the manufacturers’ prescribing information and/or instructions for use for the indications, contraindications, warnings, and 
precautions associated with the medications and devices referenced in these materials.

References
 1   Fluid restriction (< 2 L/day) is recommended in patients with moderate hyponatremia (serum sodium 

< 130 mEq/L) and should be considered to assist in treatment of fluid overload in other patients.
2 Consider also loosening the degree of dietary sodium restriction, then reassess.
3   Initial dose of loop diuretic at physician discretion. Careful observation for the development of side 

effects, including electrolyte abnormalities, symptomatic hypotension, and renal dysfunction, is 
recommended in patients treated with diuretics. Patients should undergo routine laboratory studies 
and clinical examination as dictated by their clinical response.

4   Addition of chlorothiazides or metolazone, once or twice daily, to loop diuretics should be considered 
in patients with persistent fluid retention despite high-dose loop diuretic therapy. But chronic daily 
use, especially of metolazone, should be avoided if possible because of the potential for electrolyte 
shifts and volume depletion. These drugs may be used periodically (every other day or weekly) to 
optimize fluid management. Volume status and electrolytes must be monitored closely when multiple 
diuretics are used. Consider administering metolazone 30–60 min before administration of loop 
diuretic.

Reference Sources
•  Cody RJ, Covit AB, Schaer GL, Laragh JH, Sealey JE, Feldschuh J. Sodium and water balance in chronic 

congestive heart failure. J Clin Invest. May 1986;77(5):1441-1452.
•  Fonarow GC, Yancy CY, Albert N, et al. Improving the use of evidence-based heart failure therapies in 

the outpatient setting: the IMPROVE HF Registry Rationale, Design, and Implementation. Circulation. 
May 30, 2006;113(21):e789 (Abstract #P15).

•  HFSA 2006 Comprehensive Heart Failure Practice Guideline. J Card Fail. February 2006;12(1):e1-2.
•  Hunt SA, Abraham WT, Chin MH, et al. ACC/AHA 2005 Guideline Update for the Diagnosis and 

Management of Chronic Heart Failure in the Adult: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines (Writing Committee to Update 
the 2001 Guidelines for the Evaluation and Management of Heart Failure). Circulation. 
September 20, 2005;112(12):e154-235.

Diuretic Maintenance Dosing



Implantable Cardioverter Defibrillator (ICD) 
Therapy Outpatient Algorithm
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Secondary prevention
History of:
• Congenital high risk of VT/VF
• Cardiac arrest due to VT/VF
•  Sustained VT/VF, spontaneous 

or induced by EPS
•  Hemodynamically disabling VT
• Syncope

Exclusion criteria/
not indicated:
•  NYHA Class IV (unless 

eligible for CRT)
•  Cardiogenic shock or 

hypotension
•  CABG or PTCA within past 

3 months
•  Candidate for coronary 

revascularization
•  Irreversible brain damage 

from preexisting cerebral 
disease

•  Other disease with survival 
< 1 yr

LVEF
≤ 30%*

Primary prevention
Patient on chronic optimal medical therapy

* Class I recommendation.
†  CMS coverage for primary prevention ICD implants: patients with nonischemic dilated 

cardiomyopathy (NIDCM) > 9 months, NYHA Class II and III heart failure, and measured LVEF ≤ 35%. 
Patients with NIDCM > 3 months and < 9 months, NYHA Class II or III heart failure, and measured 
LVEF ≤ 35% at this time are only covered by Medicare if these patients are enrolled in an FDA-
approved category B IDE clinical trial, a trial under the CMS clinical trial policy, or the American 
College of Cardiology National Cardiovascular Data Registry (ACC-NCDR).

Prior MI  
≥ 40 days   

NYHA
Class I

LVEF
31-40%

NYHA
Class I-III

LVEF
≤ 35%*

NYHA
Class II-III

New-onset
NIDCM†

MI 
≤ 40 days

NSVT, CAD, 
prior MI, 

and inducible 
sustained 

VT/VF 
by EPS

Medically 
manage then 

reassess 
functional status 

and LVEFRefer for ICD evaluation
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Device Therapy Algorithm
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Prevention

ICD therapy is not indicated for patients who do not have a reasonable expectation of survival with 
an acceptable functional status for at least one year, even if they meet ICD implantation criteria 
specifi ed in the algorithm. ICD therapy is not indicated for NYHA Class IV patients with drug-
refractory congestive heart failure who are not candidates for cardiac transplantation or CRT-D.

†  Functional status as documented prior to current hospitalization while on chronic optimal 
medical therapy.

  

 
 

 
 

 

 

Secondary prevention:
•  Congenital high risk of VT/VF





Inpatient to Outpatient Transition Algorithm
for Medical and Device Therapy

SCA Pathways and Tools
Prevention

Secondary prevention:
• Congenital high risk of VT/VF
• Cardiac arrest due to VT/VF
•  Sustained VT/VF, spontaneous 

or induced by EPS
•  Hemodynamically disabling VT
• Syncope

Refer for 
CRT/CRT-D 

evaluation unless 
contraindicated

Refer for ICD evaluation 
unless contraindicated

Medically manage then 
reassess LVEF and 
functional status

NYHA
Class I

NYHA
Class II-III
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Refer to the manufacturers’ prescribing information and/or instructions for use for the indications, contraindications, warnings, and 
precautions associated with the medications and devices referenced in these materials.

References
1  Patients with secondary indications for device therapy should undergo evaluation and device 

placement prior to hospital discharge.
2 Please see individual medication and device algorithms for details.
3   3–6 months of optimal medical therapy is suggested before reassessment of LVEF and functional 
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