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Initial Approach to the Patient  

With Acute Heart Failure in ICCU  

 



Defining AHF 

Arnold JMO et al, Can J Cardiol 2007 

Dickstein et al Eur J Heart Fail 2008 

Nieminen MS et al Eur Heart J 2006 

- Rapid onset or worsening of HF 

condition 

- Results in the need for urgent 

therapy 

- >2/3 exacerbation of chronic HF 

 

- Variable presentation, most 

common are: 

Decompensated chronic HF 

Acute pulmonary edema 

Hypertensive HF 



Acute decompensation in the 

spectrum of HF 
ACC/AHA  

Disease Trajectory 

NYHA   

Stage A 

High risk,  

no symptoms 

Stage B 

Structural disease 

No symptoms 

Class I 
No symptoms 

INTERMACS   

Stage C 

Symptomatic 

Stage D 

Refractory symptoms 

Very advanced HF 

Class II 
Limited with activity 

Class III 
Limited with less than 

ordinary activity 

Class IV 
Severely limited 

any activity  

worsens symptoms 

Risk of hospitalization for AHF 



How Does AHF Present? 

Characteristic  

Mean Age 72 years 

Female 52% 

LVEF > 40% 46% 

History of Hypertension 73% 

Prior MI 31% 

History of DM 44% 

Renal insufficiency 30% 

Atrial fibrillation 31% 

ADHERE 

Registry: 

N >180, 000 



Cardiac Function Decreases  

With Each Hospitalization 

Adapted from Gheorghiade M et al. Am J Cardiol. 2005;96:6A. 



Challenges in ADHF 

• Leading reason for hospital admission among 

patients over age 65 

• Multiple comorbidities associated 

• Half of the patients have preserved systolic 

function   

• Optimal treatment remains poorly defined 

 



Have We Learnt To Treat ADHF? 

• Therapy for ADHF has not changed significantly 

over the last 20 years 

• Risk of death among patients admitted to 

hospital 

– In hospital mortality: 4 – 7% 

– 30-day mortality: 12% 

– 1-year mortality: 28% 



Goals of Care 

• Recognize high risk patients 

 

• Stabilize and relieve symptoms  

 

• Initiate therapy to improve long-term 

survival and prevent re-hospitalization 



Dry & Warm 

Normal 

PCWP, CI 

Wet & Warm 

High PCWP, 

Normal CI 

Dry & Cold 

Normal PCWP, 

low CI 

Wet & Cold 

High PCWP, 

low CI 

CONGESTION 
Nohria A et al. J Am Coll Cardiol 2003 

Risk stratification by clinical assessment 
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Case Presentation 

- 54 y/o male 

- Ischemic cardiomyopathy 

- Previous MI 

- Coronary Angioplasties 

- CABG x 2 

- Severe LV/RV dysfunction 

- ICD - CRT 



Case Presentation 

Comorbidities 

 

- Diabetes 

- Renal Dysfunction (creatinine 180) 

- Liver fibrosis 

- Severe pulmonary hypertension 

 



Case Presentation 

- Hemodymics 

 

- BP 100/ 68 

- CVP 25 

- Pu Pressures 68/36/45 wedge 28 

- CI 2.8 

- Mixed Venous 72 

 



Treatment Algorithm  

Canadian Cardiovascular Society Guidelines.   



Diuresis 

• Mainstay of therapy for ADHF 

• Most effective therapy to reduce congestion 

• No large prospective trials in ADHF 

 



Current Diuretic Options 

Howlett J. Can J Cardiol 2008 



Diuresis - Consequences 

• Electrolyte disturbances > Arrhythmias 

• Intravascular depletion 

• Hypotension 

• Renal dysfunction 

• Activation of neurohormones and RAA 

system 

 



ESCAPE Trial 

Relation between dose of loop diuretics  

and outcomes 

 

 

Hasselblad V. Eur J Heart Failure 2007 



Vasodilation 

• Addition of a vasodilator to diuretic therapy 

is most beneficial 

• Early (~ 6 hours) initiation is associated 

with improved outcomes (ADHERE) 

• Nitroglycerin and nitroprusside  

• No role for Nesiretide 



Inotrope Therapy 

• Alleviate HF symptoms 

• Improvement in hemodynamics 

• Serious adverse effects 



OPTIME-CHF: Milrinone Vs. Placebo 

Cuffe MS. JAMA 2002 

Primary outcomes and hospitalization 



OPTIME-CHF: Milrinone Vs. Placebo 

Cuffe MS. JAMA 2002 

Adverse event and mortality 



Indirect Mechanisms 

Classic inotropes 

PKA phosphorylates 
proteins throughout the 
myocyte 

Intracellular [Ca2+]  

increases 
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 Contractility 

 Heart rate 

 Blood Pressure 

 O2 Demand 

 Efficiency 

 Arrhythmias 



Targeting the Sarcomere 

Therapeutic Hypothesis 

Directly target the 
sarcomere 

Ø PKA activation 

Intracellular [Ca2+]  

unchanged 

 Contractility 

 Heart rate? 

 Blood Pressure? 

 O2 Demand? 

 Efficiency? 

 Arrhythmias? 
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Direct Inotrope 



Mechanisms of Inotropy 

Hassenfuss G, Teerlink JR. Eur Heart J 2011 



Ultrafiltration 

• Advantages 

 

• Adjustable fluid-removal volume and rates 

• Neutral effect on serum electrolytes 

• Decreased neurohormonal activation 



RAPID-CHF: UF Vs. Usual Care 

Fluid Removal at 24 and 28 hours 

UF 

Usual care 

Bart A. JACC 2005 

P=0.012 

P=0.001 



UNLOAD: UF Vs. Usual Care 

Primary Efficacy End Point: Weight Loss (Kg) at 48 Hrs 

Costanzo MR. JACC 2007 



UNLOAD: UF Vs. Usual Care 

Freedom from Heart Failure Hospitalization 

Costanzo MR. JACC 2007 



CARRESS-HF Trial 



Stepped Pharmacologic Care Arm 

• At randomization and all time points (24, 48, 
72, 96 hrs), if: 

– U/o > 5L/d: reduce current diuretic regimen as 
desired 

– U/o 3-5 L/d: continue current diuretic regimen 

– U/o < 3L/d: advance to next step on table 



Ultrafiltration Arm 

• UF initiated at fluid removal rate of 200 cc/h and 
continued until signs and symptoms of congestion 
optimized 



Changes in Cr and Wt at Various Time Points 

Bart BA et al. N Engl J Med 2012;367:2296-2304 



Serious Adverse Events 

Bart BA et al. N Engl J Med 2012;367:2296-2304 



Kaplan-Meier Time to Death 



Kaplan-Meier Time to Death or  

HF Rehospitalization 



Conclusions 

• Use of a stepped pharmacologic-therapy 

algorithm was superior to a strategy of UF 

for the preservation of renal function at 96 

hours, with a similar amount of wt loss  

• UF was associated with a higher rate of 

adverse events 



Heartware Heart-

mate II 

Impella Centrimag ECMO 

Durable MCS Short Term MCS 

Mechanism Centrifugal 

flow 

Axial flow Axial 

flow 

Centrifugal  Centrifugal 

pump in circuit 

Long-term 

support 

Yes Yes 7 days 30 days 7 days 

RV support No No Yes Yes Yes 

Indications BTT 

BTC 

DT 

BTT 

BTC 

DT 

Bridge to 

recovery, 

Acute LV 

failure 

Bridge to 

recovery, 

Post-op 

shock 

Acute 

Biv failure, 

poor 

oxygenation 



Factors involved in determining appropriateness 

of VAD implantation 



 



Case Presentation 

- Discussion 

 

- Multiple comorbidities 

- Not a heart transplant candidate 

- Pulmonary hypertension 

- High risk for VAD 

- Two previous surgeries 

- RV attached to sternunm 

- Poor RV function 



Case Presentation 

- Plan 

 

- Optimization of RV 

- IMPELLA 5.0 and UF 

 

 



Case Presentation 

- Hemodynamics 

 

 

 



Summary 

Management of AHF is not unchanged 

 

Core drug and device therapeutics approaches remain 
largely unchanged 

 

Goal of treatment 

 - Establish patient’s risk 

 - Stabilize and relieve symptoms  

 - Initiate therapy to improve long-term survival and 
prevent re-hospitalization 

 

  

    

 


