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Objectives 

• Review classification of Acute Heart Failure 

(AHF) syndromes 

• Outline current recommendations for the 

management of AHF 

• Discuss evolving decision rules for appropriate 

disposition of ED acute heart failure patients 



Is Acute Heart Failure the Cinderella 

(neglected step-sister) of cardiovascular 

diseases…? 



Importance of ED Heart Failure 

Management? 

• Common 

• ~1% of patients > 65 have heart failure 

• > 26 million people worldwide  

• Aging population is increasing prevalence 

• 3-5 % of ED budgets 

• High Morbidity & Mortality 

• ~50% 5-year mortality 

• ~1 million ED visits/year in North America alone 

• Costly  

• estimated $108 billion worldwide 

• mostly due to hospital admission 



? 

Acute dyspnea in the Emergency Department 



Differential Diagnosis includes… 

Acute heart 

failure 



AHF ED Management  

Objectives 

1) Diagnosis 

• Correctly identify AHF syndrome 

2) Management  

• Treat symptoms and restore oxygenation 

• Address precipitating factors 

3) Disposition  

• Determine which patients can be safely discharged, 

after a period of observation, vs high risk who will 

benefit from admission 

• Determine which patients will need Critical Care 

 



1) Diagnosis 

• Correctly identify AHF syndrome 



Symptoms & Signs of Heart Failure 

• Acute dyspnea 

• Orthopnea  

• Tachypnea 

• Tachycardia 

• Hypertension 

• Crackles  

• ~Wheezes 

• ~S3 

• Elevated JVP 

• Peripheral edema  



Diagnostic studies 

• ECG: ischemia, rhythm, LVH 

• Portable CXR 

• CBC, troponin, electrolytes, BUN & creatinine 

• +/- ABGs, lactate 

• BNP or NT-proBNP (+/- helpful in ED diagnosis) 

• Ultrasound for B-lines 

• CT scan 

• Bedside echo if available 

& concern for valvular heart 

 disease 



Acute Heart Failure Syndrome(s) 

• Definition: Rapid onset or change in the signs & 

symptoms of HF, requiring urgent treatment 

• Symptoms due primarily to: 

- ++pulmonary congestion due to 

-   left ventricular filling pressures +/- low     

cardiac output  

• Ejection fraction may be normal or decreased 



Acute Heart Failure Scenarios in ED 

• ~70-80% exacerbation of chronic 

heart failure 

• ~ 20% “first episode” 

• ~ 5% „end stage‟ HF‟‟ 

• < 3% shock  



Acute Heart Failure Syndromes 

HFpEF: Heart Failure with preserved ejection 

fraction 

• LVEF > 50% 

• Typically normal LV volumes 

• (diastolic HF) 

• Treat contributing factors & comorbidities 

  

HFrEF: Heart Failure with reduced ejection fraction 

• Increased LV volumes and reduced EF (LVEF < 40%) 

• (systolic) HF 

• Treat symptoms, slow/reverse decreased myocardial 

function, reduce mortality 



Rahmouni, H.W., Ky, B., Plappert, T., Duffy, K., Wiegers, S.E., Ferrari, V.A., Keane, M., Kirkpatrick, J.N., Silvestry, F.E., & Sutton, M.G. (2008). Clinical 

utility of automated assessment of left ventricular ejection fraction using artificial intelligence-assisted border detection. American heart journal, 155 3, 562-

70 . 

Ejection Fraction Measurement by Cardiac Echo 



Distinguish  

• Acute Heart Failure with Adequate Perfusion 

• Acute Heart Failure with Decreased Perfusion = 

Shock 



 Causes/precipitants of Heart Failure 

Pump Pipes Tank 



2) Management  
 

 

• Treat symptoms and restore oxygenation 

• Identify and address precipitating factors 

 



Before After 

Successful treatment of AHF:  symptom resolution 



Major Society Guidelines 
• 2018 National Institute for Health and Care Excellence (NICE): Guideline on chronic 

heart failure in adults- diagnosis and management 

• 2018 National Heart Foundation of Australia (NHFA) and Cardiac Society for Australia 

and New Zealand (CSANZ): Guidelines for the prevention, detection, and management 

of heart failure in Australia 

• 2017 Canadian Cardiovascular Society guidelines for the management of heart failure, 

comprehensive update 

• 2017 American College of Cariology (AAC/AHA/Heart Failure Society of America 

(HFSA): Clinical practice guideline – Focused update of the 2013 American College of 

Cardiology Foundation (ACCF/AHA guideline for the management of heart failure. 

• 2017 European Primary Care Cardiovascular Society (EPCCS): Practical guideline on 

heart failure diagnosis and management in primary care – Recent recommendations 

• 2016 European Society of Cardiology (ESC) Guidelines for the diagnosis and treatment 

of acute and chronic heart failure 

• 2015 NICE: Quality standard on acute heart failure 

• 2014 NICE: Clinical guideline on acute heart failure  

• 2013 American College of Cardiology / American Heart Association HF guidelines 

• 2013 Japanese Circulation Society: Guidelines for treatment of acute heart failure, 

revised 2011 (published 2013) 

• 2010 Heart Failure Society of America guidelines for ADHF 



Management 

1) Decrease symptoms and signs of 

compensatory failure: 

Restore oxygenation 

Resolve dyspnea 

Resolve pulmonary edema 

Restore tissue perfusion 

 

2) Identify & manage precipitating 

factors 



Goals of Treatment of  

all Acute Heart Failure 

 (+/- adequate perfusion) 

• Increase O2  sat to > 90% stepwise as 

needed: 

1) O2  by nasal cannula 

2) O2  by mask 

3) Non-invasive ventilation 

4) Endotracheal intubation 



ADHF with Adequate Perfusion 

1) Sit patient upright 

2) Vasodilators (if hypertensive) 

• Nitroglycerine (unless contraindicated) 

• 0.4 mg SL q 5 mins OR transdermal patch 

• 5 – 10 μg/min IV to start, then ++increase 

(Niseritide NOT recommended) 

(Morphine 2-5 mg IV bolus, NOT recommended) 

3) Loop diuretics*  (if fluid overloaded) 

• Furosemide 40 mg IV   increase dose if 

• (Torsemide 20 mg IV)   already on diuretic 

• (Bumetanide 1 mg IV)   or renal failure

     

 

 

*Matsue Y, Damman K, Voors AA, et al. Time-to-Furosemide Treatment and Mortality in Patients 

Hospitalized With Acute Heart Failure. J Am Coll Cardiol 2017; 69:3042. 

https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7
https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7
https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7
https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7
https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7
https://www.uptodate.com/contents/treatment-of-acute-decompensated-heart-failure-components-of-therapy/abstract/7


Only in ADHF with Hypoperfusion (shock)*  

If HFrEF (known low EF): 
1)Inotrope IV stepwise to achieve +MAP, temporary bridge therapy  

• Dobutamine (0.5 –  1 μg/kg/min) 

• (Milrinone 0.3 – 0.5 INOTROPES INμg/kg/min ) 

2)Consider mechanical support (intraaortic balloon counterpulsation) 

 

If HFpEF (known preserved EF)  
1)Consider small crystalloid boluses (eg 250 ml normal saline, unless 

pulmonary edema) 

2)IV vasopressor  

• Norepinephrine (8 – 12 μg/min) or phenylephrine 

• Immediate echocardiogram as needed 

If unknown EF 
1) Inotrope IV +/- vasopressor  

2) Assess need for mechanical support, obtain immediate echo, as needed 

 

 

 

*Arterial line for accurate BP is helpful 



ADHF with Hypoperfusion –  

     Consider: 

1) Dialysis 

•  renal failure or volume overload refractory to 

diuretics 

2) Blood transfusion 

•  if anemia is significant factor 

3) Rate/rhythm control 

•  if rate/rhythm are major precipitants 

 (carefully consider pros and cons) 

4) Coronary revascularization 

•  if STEMI 

 

 



For refractory ADHF syndromes, 

consider: 

1) Extra Corporeal Membrane Oxygenation 

 (hypoxia) 

2) Intra-aortic balloon counterpulation (shock) 

 

 

 

 

1) Shekar K, Mullany DV, Thomson B, et al. Extracorporeal life support devices and strategies for 

management of acute cardiorespiratory failure in adult patients: a comprehensive review. Crit Care. 

2014;18(3):219. 

2) Mizuno M, Sato N, Kajimoto K, et al. Intra-aortic balloon counterpulsation for acute decompensated 

heart failure. Int J Cardiol. 2014;176(3):1444-1446. 

Swadron, S. 2012 



Identify & address precipitating factors 

• Acute Coronary Syndrome - revascularization 

• Hypertension 

• Arrhythmia – rate control/cardioversion 

• Acute aortic or mitral insufficiency Cardiac 

• Aortic dissection    surg consult 

• Anemia 

• Sepsis 

• Renal failure 

• Drugs 



3) Disposition? 

• Hospitalize vs discharge 

• Identify patients with low risk for serious 

adverse events who can be safely 

discharged 

• Identify patients at high risk for adverse 

events who require admission 

 

• Identify higher risk patients who may benefit 

from a CCU admission 

 



US vs Canadian Management & 

Outcomes of AHF 

• Similar characteristics of patients  

• US admission rate was 95.2% vs Canadian 

50.6%, yet outcomes were similar: 

• relapse to the ED, MIs, and death within 

30 days 

• Findings question the need for routine 

admission of patients with AHF 

Lai A et al.  CJEM 2016; 18(2)81-89. 



Miró, Ò, Peacock, F. W., McMurray, et al. (2016). European Society of Cardiology - Acute Cardiovascular Care Association position 

paper on safe discharge of acute heart failure patients from the emergency department. European heart journal. Acute 

cardiovascular care, 6(4), 311–320. doi:10.1177/2048872616633853 



Stiell et al. ACADEMIC EMERGENCY MEDICINE • January 2013, Vol. 20, No. 1 • www.aemj.org 

Ottawa Heart Failure Risk Score 
•To determine whether a retrospectively-derived clinical 

prognostic algorithm can be used more broadly to assist 

with decision-making in the ED 

•Convenience sample of 559 patients – 38% of patients 

were admitted 

•Patients excluded if “too sick” to consider discharge  



Stiell et al.  2013. ACADEMIC EMERGENCY MEDICINE 2013; 20:17–26 Society for Academic Emergency 

Medicine 



Sensitivities 

95% 

81% 

65% 



Ann Intern Med. 2012;156:767-775    







Online calculator: (https://ehmrg.ices.on.ca/#/) 

EHMERG Scale 

(Emergency Heart Failure Mortality Risk Guide)  



Am Heart J 2017;188:127-35. 



Rahan IR, Brown P. et al. Am Heart J 2017;188:127-35. 



Rahan IR, Brown P. et al. Am Heart J 2017;188:127-35. 



Conclusions 

• AHF syndromes are common, and Emergency 

Physicians are key to reducing morbidity & mortality 

• Early diagnosis and rapid management are key 

• Oxygenation by escalating interventions, loop 

diuretics for volume overloaded patients, 

vasodilators for hypertensive patients and 

correction of precipitating factors are still 

mainstream treatments 

• Evidence for risk-stratification is ongoing toward the 

development of decision tools to determine patient 

disposition  



Questions? 

Questions? 


