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Why ?



Maron Circ 2017;135:2317-19

50%  HF

33% All Cancers



75% 

5-year 

mortality

N=39,982

254 hospitals



Median Income Quartiles for Number of ED AHF 
Visits
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Hasegawa et.al. Circ: HF 2014



Kind et.al. Archives of IM, 2014





IABP=intra-aortic balloon pump Ramirez, Abelmann NEJM 1974
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Pang et.al. Expert Reviews 2013





No. of Studies No. of
Patients

% AHF (95% 
CI)

Sensitivity, 
% (95% CI)

Specificity, % 
(95% CI)

LR+ 
(95% CI)

LR–
(95% CI)

Lung ultrasound

Positive B-line scan 8 1914
48.2 (46.0-
50.5)

85.3 (82.8-
87.5)

92.7 (90.9-
94.3)

7.4 (4.2-12.8)
0.16 (0.05-
0.51)

Diagnosing Acute Heart Failure in the ED:
A Systematic Review and Meta-Analysis 

AHF, acute heart failure; LR+, likelihood ratio of a positive test; LR−, likelihood ratio of a negative test; LV, left ventricle. 
Martindale JL. Acad Emerg Med.2016;23:223-242.

BNP Value (pg/mL) Interval LR N (%) NT-proBNP (pg/mL) Interval LR N (%)

0-100 0.14 (0.12-0.18) 617 (28) 0-100 0.09 (0.05-0.17) 150 (7.5)

100-200 0.29 (0.23-0.38) 308 (14) 100-300 0.23 (0.16-0.33) 205 (10.2)

200-300 0.89 (0.67-1.17) 188 (9) 300-600 0.28 (0.20-0.39) 212 (10.5)

300-400 1.34 (0.98-1.83) 148 (7) 600-900 0.63 (0.46-0.87) 151 (7.5)

400-500 2.05 (1.47-2.84) 148 (7) 900-1500 0.84 (0.67-1.06) 249 (12.4)

500-600 3.50 (2.30-5.35) 115 (5) 1500-3000 1.49 (1.19-1.86) 273 (13.6)

600-800 4.13 (3.01-5.68) 218 (10) 3000-5000 2.36 (1.81-3.08) 225 (11.2)

800-1000 5.00 (3.21-7.89) 130 (6) 5000-10,000 2.48 (1.91-3.21) 239 (11.9)

1000-1500 7.12 (4.53-11.18) 160 (70) 10,000-15,000 2.84 (1.90-4.23) 112 (5.6)

1500-2500 8.33 (4.60-15.12) 105 (5) 15,000-30,000 2.93 (1.95-4.39) 111 (5.5)

2500-5001 8.91 (4.09-19.43) 65 (3) 30,000-200,000 3.30 (2.05-5.31) 86 (4.3)

2202 (100) 2013 (100)

Take home message:
Lung Ultrasound to rule in 
Natriuretic peptides to rule out



Discrete laser-like vertical hyperechoic reverberation 
artifacts, that arise from the pleural line.

Ist Consensus Conference on Pleural and Lung Ultrasound

B-lines: definition



Acute dyspnea

COPD exacerbation Acute pulmonary oedema





Crenner et.al. Annals of IM, 1988

“Physicians throughout 
the 19th century had 
taught that careful 

palpation of the radial 
pulse revealed 

valuable information 
about the force of 

blood flow.”

The new blood 
pressure cuff offered a 

way to replace this 
expert, subjective 
assessment of the 

pulse with a simple 
number…



From Jhund PS, adapted from Packer et.al. Circulation 2015



An 
approach

…



Volume overload

vs. 

Volume redistribution

Cotter et.al. AJC 2008

Fallick et.al. Circ HF 2011



1.Pump

2.Volume

3.Tone









How to 
remove 

congestion
?



DIURETICS



Diuretics are evil….



Cong = congestion.

Metra M, et al. Circ Heart Fail. 2012;5:54-62.

WRF together with Congestion

has the worst survival

0 60 120
0

S
u

rv
iv

a
l

1.0

0.2

0.8

30 330 39090

0.4

0.6

210
Days

WRF/Cong
No WRF/Cong

150 270

WRF/No Cong

45
31

253
266No WRF/No Cong

300 360180 240

40
31

247
259

32
29

243
249

29
27

235
244

28
26

218
237

26
26

216
229

26
24

204
227

24
22

196
223

23
20

189
217

23
19

188
214

23
19

186
208

22
19

178
202

20
18

170
197

0.9

0.1

0.7

0.3

0.5

No WRF / No Cong

WRF / No Cong

No WRF / Cong

WRF / Cong





Matsue et al. J Am Coll Cardiol 2017;69:3042-

51.
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Park et al. JACC: Heart Failure 2018;6:286-94.



Park et al. JACC: Heart Failure 2018;6:286-94.



“You must unlearn what 

you have learned.”







Hodson JACC HF 2019 7:383-91



Even if you had fluid loss- if you did 

not lose sodium you died sooner 

Hodson JACC HF 2019 7:383-91



Mullens EJHF 2019



Singh J Card Fail 2014 20;6
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Gupta 2019 Current HF Reports in press



VASODILATORS







NO Difference



BE AGGRESSIVE



Mebazaa et al. Intensive Care Med 2011;37:290–301. 



Mebazaa et al. Intensive Care Med 2011;37:290–301. 





1.Pump

2.Volume

3.Tone



An 
approach

…
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