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OBJECTIVES

1. Describe 2 cases with ADHF

2. Discuss the hemodynamic profiles and their 
significance

3. Apply SCAI Cardiogenic shock definition

4. Discuss new evidence on CS in children



CASE RK

• 8 day old male with  respiratory distress

• Mother presented  3 d prior delivery with fever, nausea and vomiting.  
Labor induced due to fetal tachycardia.  Mother was febrile 100.4°F

• There was neonatal fever 100.4°F

• Cold feet and lukewarm. Grade 2/6 high frequency HSM; 
Gallop+;Tachypnea with mild intermittent retractions; liver 3 cms
BRCM

• Cr-0.4 ; AST- 70  PT-15; Full septic workup

• Started on Antibiotics



WHAT HEMODYNAMIC PROFILE IS HE ON?

a. Cold and wet

b. Warm and wet

c. Cold and Dry

d. Warm and Dry

Cold feet and lukewarm
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WHAT INTERMACS STAGE IS HE ON?

a. Critical cardiogenic shock (IM-1)

b. Progressive decline (IM-2)

c. Stable but inotrope dependent (IM-3)

d. Recurrent advanced HF (IM-4)
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COURSE

•Developed atrial flutter which was cardioverted

• Initial Troponin I was 37 mg/dL

• CSF positive for Enterovirus

• Patient developed significant mitral regurgitation and CHF

•Was intubated for 2 ½ weeks and kept on milrinone continuous 
infusion for 3 weeks- Thought of VAD x2

•Was discharged home after 4 weeks on: Captopril, sildenafil, lasix
and amiodarone 

• 5 months later=normal function



HEMODYNAMIC PROFILE IN HF

Nohria A, et al. JACC. 2003



HEMODYNAMIC PROFILES DATA



LESSONS FOR THE CLINICIAN

• Myocarditis is a serious but reversible cause of ventricular 
dysfunction

• EKG still might be helpful diagnosing some conditions

• Management of the hemodynamic profile + changes and not 
the echocardiogram are helpful to select appropriate 
therapies

• Patient was hypertensive; cool feet and congested-IM-3

• With milrinone: hemodynamics improved. Although ischemic 
cause and atrial flutter-; Course satisfactory on milrinone



CASE: 17 YEARS OLD

• 85kg patient with a hx of OHT for cardiomyopathy in 05/2021

• Presented with Vomiting and SOB x 3 days  

• She presented with large pericardial effusion and severe LV 
dysfunction to OOSH 

• Now s/p pericardial window, then persistently increasing lactic acid 
(>14) on increasing pressor support and wide complex tachycardia 
s/p 1x DCCV (and 1x Amiodarone bolus), 

• Transport call for urgent transfer on Epi=0.2 mcg/kg/min. Lactate=6

• Cr 0.9 (baseline 0.7), transaminitis (~500) 

• Transport team recommended VA ECMO in OOSH and then transfer



CASE: 17 YEARS OLD

• Per OOSH team, was interactive and neuro appropriate until 
sedation for DCCV. 

• ECMO: ~4.2L/min flows 60% Fio2 sweep 2 with signs of 
adequate end organ perfusion with UOP and cleared acidosis 

• Lactate initially cleared to <2. Currently without significant 
pulmonary edema or high respiratory settings. Positive for 
rhinovirus, RSV, enterovirus without prodromal symptoms 

• Good UOP. Empiric cefepime with Bcx at OSH





QUESTION

•What would you estimate of PCWP be?

A. Less than 15 mm Hg

B. 15-20 mm Hg

C. 20-25 mm Hg

D. 25-30 mm Hg

E. More than 30 mm Hg
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10/25 Study



CXR APPEARANCE AND PCWP

Chanko M et al. Am J Med 1991



• Largest pediatric study on CS

• ~600 patients

•Applied the SCAI definitions 
to children (<21 years)

• CS= ADHF due to Ventricular 
dysfunction + 2 of the 
following:

a. Lactate >2 mmol/L

b.  Cool to touch

c.  Systemic hypotension <5th

d.  CPR within 24 hr-admit



SCAI CLASSIFICATION FOR CS SEVERITY



CS STAGE AND MORTALITY



CHARACTERISTICS+OUTCOMES



OUTCOMES

Importantly, 74% of hospitalizations with CS that received MCS survived to 
hospital discharge, similar to the survival rate of cases without MCS (80%)

Mortality=30%



• ELSO registry for adults receiving peripheral VA-ECMO from 
2010 to 2019 

• Stratified by MU with IABP or pVAD. 
• Primary outcome was in-hospital mortality; secondary 

outcomes included on-support mortality and complications 
during VA-ECMO

• Results: 12,734 VA-ECMO patients, 3,399 (26.7%) received 
MU: 2,782 (82.9%) IABP and 580 (17.1%) pVAD.

• Conclusions:  VA-ECMO, MU associated with lower in-
hospital mortality despite increased complications 
including hemolysis and cannulation site bleeding. 
Compared to pVAD, MU with IABP was associated with 
similar mortality and lower complication rates.



MYOCARDIAL RECOVERY FROM DECOMPRESSION
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LESSONS FOR THE CLINICIAN

• Chest XRAY appearance cannot accurately predict PCWP 

• CS has high mortality in children

• Stages of CS change during hospital admission

• Survival to discharge of children presenting with CS who need MCS is 
similar to children who do not

• Mechanical unloading is important is there going to be any hope of 
myocardial recovery

• Mechanical unloading improves outcomes in patient on peripheral VA 
ECMO

29
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• Cardiogenic shock (CS): is systemic tissue 
hypoperfusion secondary to inadequate cardiac 
output despite adequate circulatory volume and 
LV filling pressure

• Diagnostic hemodynamic criteria: a SBP<90 mm 
Hg for >30 min; a MAP>30 mm Hg below 
baseline, with a cardiac index (CI) <1.8 L/min/m2 
without hemodynamic support or <2.2 L/min/m2 
with support; and a PCWP >15 mm Hg

• The optimal timing of MCS insertion in ADHF and 
CS remains unknown. For patients with advanced 
HF, the INTERMACS has defined seven clinical 
profiles before implantation of a surgical VAD. 
Cardiogenic shock is identified by INTERMACS 
profiles 1 and 2





- 2915 patients supported with venoarterial ECMO for failure to wean from cardiopulmonary 
bypass

- 1508 had biventricular physiology and 279 (18%) underwent LA decompression (LA+)

Conclusion:  LA decompression independently decreased the risk of in‐hospital adverse 
outcome in pediatric venoarterial ECMO patients who failed to wean from cardiopulmonary 
bypass, suggesting that these patients may benefit from LA decompression.



ARE CHEST RADIOGRAPHS USEFUL?

• Unlikely to be better than 
physical examination in 
defining serious vs. benign 
heart disease

• Unlikely to give precise 
anatomic diagnosis

• Good to exclude lung 
pathology

• Good if concern is high and 
echo is not available

Ebstein Anomaly





10/24 Study



10/25 Study



AN IMAGE IS WORTH A 1000 WORDS…









CASE
• 14 y.o. female with controlled epilepsy and a 

strong FH of CHF who presented to an OSH ED 
2 days ago with cough and concern for PNA. 

• In the OSH ED she was given an IVF bolus and 
she arrested. She received 35 minutes of CPR 
with an unknown amount of epi. She was 
transferred to OSH. She was intubated and 
escalated on vasoactives (epinephrine and 
milrinone), initially in the PICU. 



CASE
• She then had a 3 minute arrest, with CPR and 

ROSC and was then peripherally cannulated in 
the right femoral artery (19F) with an a 
7F retrograde perfusion line, and femoral vein 
(23F) on 7/7/19. No issues with cannulation per 
report with flows ~3.9-4.5L/min. 

• She was cooled per the adult hypothermia for 
cardiac arrest protocol (patient was located in the 
adult ICU after ECMO initiation) and then gently 
rewarmed per protocol
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30% mortality




