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40 years old 

STEMI   12/2021

 Late LAD stent

 Ischemic cardiomyopathy LVEF 30%, RV 

normal

Discharged
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Started on torsemide

Sacubitril/valsartan 

Carvedilol

Aldactone

Dapagliflozin 



Admitted for HF March 2022

SOB at rest, no edema

ECG: Afib

CXR: increased interstitial markings

cardioverted

Diuresis, improved, discharged
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Lee D et al. 2009;122:162.e1-162.e9.



Shah 2017

ACE. ARBs ARNI

Beta-blockers

Aldosterone antagonists

CRT

ICD

LVAD

Heart transplantation



Admitted Patients with  HF  are  “Wet”

Dyspnea – 89%

Pulmonary congestion (CXR) –

74% 

Rales – 67%

Peripheral edema – 65%

Yancy C, Fonarow G. Curr Heart Fail Rep. 2004;1:121-128. ADHERE registry

Stevenson LW et al. JAMA. 1989; 261: 884



Mullens W, Abrahams Z, Francis GS, et al. 

J Am Coll Cardiol 2009;53:589-96.



Congestion = Elevated LVEDP



‘Well! I’ve often 

seen a cat without 

a grin,’ 

thought Alice;

‘but a grin without 

a cat!

Lewis Carroll



De-congest!

Diuretics

Furosemide 40-100 mg IV 1-3 times a day

Drip 20-40 mg/hr

Bumetanide 1-2 mg 1-3 times a day

Drip 1-2 mg/hr

Metolazone 2.5-5 mg PO BID 

HCTZ IV 500 mg IV

SGLT2-inhibitors

Sacubitril/Valsartan







“In times of great danger, 

you are permitted to walk 

with the devil until you have 

crossed the bridge.” —

Bulgarian proverb

Felker GM, O'Connor CM, Braunwald E;

Circ Heart Fail. 2009 Jan;2(1):56-62



Double-blind comparison of captopril alone against 

frusemide in mild heart failure 

14 patients with HF with dyspnea on Furosemide 40 mg /day   

Randomized (8 weeks)

Furosemide + placebo                                     Captopril + placebo

40% patients deteriorated on  Captopril alone  

2 - pulmonary edema

2 – more  dyspnea

Richardson A et al Lancet. 1987;2(8561):709-11



CardioMMEMSs







Abraham et al. CHAMPION Trial



One year later

Chest pain – admitted

Second MI

BP 70/40

HR 120 bpm regular

EF 20%

LVEF 20%, RV dilated, moderately depressed

Peripheral edema

- RHC (6/15/22) 

- RA 23  

- PA 73/32 (46), 

- PCW 23  

- CO/CI 2.7/1.5
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Cardigenic Shock: Criteria
Clinical: evidence of low output  

 SBP < 90 mmHg for > 30 min (or pressor to 
maintain SBP)

 End organ hypoperfusion

 Lactate level > 2

 Decreased urine output (< 0.5 ml/kg/hr)

RHC

 CI < 1.8L/kg/m2 w/o vasopressors (< 2.2 
with vasopressors)

 PCWP > 15 mmHg



Clinical and Invasive Assessment of Hemodynamics in Patients with 

Decompensated Heart Failure

CV ICU

201 surveys (80 fellows, 46 attendings, 43 

residents, 32 interns) 

Correct perfusion status and filling pressure was 

predicted in                                                  41% 

Perfusion status (warm or cold)                   53%  

Filling pressure (wet or dry)                          67%

No difference in accuracy between training 

levels was detected

Therapeutic changes following PAC in 70% of 

the cohort.

Narang et al ISHLT 2018



We suggest the use of PACs in cases of diagnostic or CS management uncertainty 
or in patients with moderate to severe CS who are unresponsive to initial therapy.

Hemodynamic monitoring should complement (and not replace) other markers 
of end-organ perfusion in CS.





The birth of the intermittent injectate-based conventional pulmonary artery catheter 
(fondly nicknamed PAC) was proudly announced in the New England Journal of Medicine in 1970 
by his parents HJ Swan and William Ganz. PAC grew rapidly, reaching manhood in 1986 where, 
in the US, he was shown to influence the management of over 40% of all ICU patients. 
His reputation, however, was tarnished in 1996 when Connors and colleagues suggested that 
he harmed patients.



Blue – no PAC

Red – incomplete data

Black – complete data

Garan et al J Am Coll Cardiol HF 2020;8:903–13



Medical management

Revascularizaton

Mechanical circulatory support



Dobutamine and Milrinone

 Increase cardiac output

Cause peripheral vasodilation

Decrease pulmonary capillary wedge 

pressure



Milrinone



Dopamine vs Norepinephrine in 

Cardiogenic Shock



Randomized controlled trial

Mathew et al



Revascularization – SHOCK trial

Overall 30-Day Survival in the Study

Hochman J et al. N Engl J Med 1999;341:625-634





Conclusions

 Acute HF in an outpatient: increase oral or give IV 

diuretics

 Hospitalize if no rapid effect

 Treat reversible precipitating factors

 Do not d/c GDMT

 Admit immediately if BP is decreased

 Inotropes and vasopressors for cardiogenic shock

 Aggressive mechanical circulatory support for 

cardiogenic shock



Thank you





Kjaergaard J, Akkan D, Iversen KK, et al. Prognostic importance 

of pulmonary hypertension in patients with heart failure. 

Am J Cardiol 2007;99:1146-50.

Mortality increases by  9%  per 5 mm Hg increase in right ventricular 

systolic pressure   in  both normal and reduced EF 





Contemporary Outcomes Of Pulmonary Artery Catheter Use 

In The Management Of Cardiogenic Shock Due To Acute 

Myocardial Infarction

89,718 patients were included in our analysis. 

6.1% were managed with PAC

Le Dung Ha…Maya Guglin  ACC 
2018



Phenotypes

1. Hypertrophy, small left ventricular cavity

2. Right ventricular failure

3. Arrhythmias (Afib)

4. Overall fluid overload
 “High output HF”

anemia

hyperthyroidism

pregnancy

AV fistula

cirrhotic cardiomyopathy


