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Clinical challenge 

Acute coronary syndrome 
Arrhythmia

High blood pressure…

CHF Decompensation
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PROGRESSIVE

AHF presentation 

TOO FAST 

+ +++



When early is early ? 

STABLE 
CHF 

AHF 
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Dyspnea
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Why early diagnosis of AHF is a clinical 
challenge ?
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PERIOD 

AHF 

Home 

telemonitoring ? 



When the patient reachs the hospital

STABLE 
CHF 

AHF 

Diagnostic errors 20 %



Summary LR (95% CI)
Positive         Negative

5.8 (4.1-8.0)
3.1  (2.0-4.9)
1.8 (1.1-2.8)
1.4 (1.1-1.7)

2.6 (1.5-4.5)
2.2 (1.2-3.9)
1.3 (1.2-1.4)

11.0 (4.9-25.0)
5.1 (3.2-7.9)
2.8 (1.9–4.1)
2.6 (1.7–4.1)
2.3 (1.5–3.7)

0.52 (0.38–0.71)

12.0 (6.8–21.0)
12.0 (5.2–27.0)
6.0 (2.2–16.0)
3.3 (2.4–4.7)
3.2 (2.4–4.3)

3.8 (1.7–8.8)
3.0 (1.7–5.3)
2.2 (1.6–3.1)

0.45 (0.38-0.53)
0.69 (0.58-0.82)
0.68 (0.48-0.96)
0.71 (0.55-0.93)

0.70 (0.54-0.91)
0.65 (0.45-0.92)
0.48 (0.35-0.67)

0.88(0.83-0.94)
0.66 (0.57-0.77)
0.51 (0.37–0.70)
0.81 (0.73–0.90)
0.64 (0.47–0.87)

1.3 (1.1–1.7)

0.48 (0.28–0.83)
0.68 (0.54–0.85)
0.95 (0.93–0.97)
0.33 (0.23–0.48)
0.81 (0.77–0.85)

0.79 (0.65–0.96)
0.83 (0.74–0.92)
0.64 (0.47–0.88)

Sam L et al. Crit Pathways in Cardiol 2015 

Finding Sensitivity Specificity

Medical history
Heart failure
Myocardial infarction
Coronary artery disease
Hypertension 

Symptoms
Paroxysmal nocturnal dyspnea
Orthopnea
Dyspnea on exertion

Physical examination
Third heart sound
Jugular venous distension 
Rales
Any murmur
Lower extremity edema
Wheezing

Chest radiograph
Pulmonary venous congestion
Interstitial edema
Alveolar edema
Cardiomegaly
Pleural effusion 

12-Lead electrocardiogram
Atrial fibrillation
New T-wave changes
Any abnormal finding

0.60
0.40
0.52
0.60

0.41
0.50
0.84

0.13
0.39
0.60
0.27
0.50
0.22

0.54
0.34
0.06
0.74
0.26

0.26
0.24
0.50

0.90
0.87
0.70
0.56

0.84
0.77
0.34

0.99
0.92
0.78
0.90
0.78
0.58

0.96
0.97
0.99
0.78
0.92

0.93
0.92
0.78



Low Organ perfusion signs
 Narrow pulse pressure
 Fatique
 Cool extremities
 Hypotension
 Renal dysfunction

Signs with
positive LR 

False positive 

+++

How to reduce diagnostic inaccuracy ?

False negative 

+

Congestion signs
 Legs swell (pitting Edema)
 Neck veins distend (JVD)
 Liver congestion (Hepato Jug Rflx)
 Lung congestion (Rales)

Signs with
negative LR 



USE OF SCORES ?

How to reduce diagnostic inaccuracy ?



Available clinical scores 

Stable

CHF  



Diagnostic performance of HF scoring 
systems  

Collins et al, Ann Emerg Med.2008



Develop AHF specific scores 

Customize   old
scores 

Develop new 
scores 

Clinical Hybrid



Am Heart J 2006

Predictor Point value

Elevated NT-proBNP* 4

Interstitial edema on CXR 2

Orthopnea 2

Lack of fever 2

Curruent loop diuretic use 1

Age >75 y 1

Rales on lung exam 1

Lack of cough 1



Peak Flow 

Chest 1999
Chest 1990



Valsalva Maneuver
Pulse Amplitude Ratio (PAR)

Normal

HF

max 

min 

max min 

VM

PAR >70%

HF

PAR = 
min PP

max PP



Am J Physiol Heart Circ Physiol 2012



Acoustic cardiography



Acoustic cardiography



Acoustic cardiography

In favor of AHF 

 Strength of S3> 5

 EMAT increase

 LVST decrease



Thoracic Fluid Content

Garcia X Chest 2013



Dynamic change of Cardiac Index

Am J Emerg Med 2012

SV

SV

Normal heart    

Failing heart 



CONCLUSION

How to improve time to first diagnosis in AHF ? 

Telemonitoring ? Hybrid scores 

Additional evidence needed 
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