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Trainee Presentation; Vasili 
Katsadouros



A Shocking Success 
KY-ACC Critical Care

Vasili Katsadouros DO



Our Case

33 y/o F – Hx of Hashimoto 
thyroiditis 

Over last year, multiple 
symptoms limiting ADL/iADL
Week prior, symptoms of URI

Presented to outside hospital 
with abdominal pain
Initial presentation 

concerning for shock 
LVEF found to be under 20%

Required multiple inotropes 
and vasopressors

Refractory shock despite 
above interventions

She was then transferred to 
UK for further management
Clinical picture concerning 

for cardiogenic shock



RHC
• RA 18, 
• PA 35/20/28, 
• PAWP 19, 
• PA sat 56%, 
• CO/CI Fick 3.95/2.3, 
• PVR 2.25, SVR 1280 dynes, 
• PAPi 0.83
• CPO 0.73
• CVP to Wedge 0.95

Our Case
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EMB Results – Lymphocytic Myocarditis



• Lymphocytic myocarditis
• Respiratory panel – (+) Rhinovirus
• Questionable underlying chronic cardiac 

dysfunction 

Our Case – Unfolding the story



• Inability to wean support
• Permanent MCS VS Transplant
• Potential for myocardial recovery
• Young age
• Positive QuantiFeron TB gold test

• Decision made for LVAD 
implantation

Our Case – Multi-disciplinary care



• Post op course
• -Complicated by…
• Significant bleeding
• RV failure

• Genetic Testing
• HCM/DCM variant

• Myocardial recovery regimen
• Discharged home and doing well!

Our Case – Post VAD 



Successful management of 
cardiogenic shock
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Talk 1: Sonu Abraham



Cardiogenic Shock: An Update
Sonu Abraham, MD, FACC

Advanced Heart Failure & Transplant Cardiologist
Assistant Professor, Department of Medicine 

Gill Heart & Vascular Institute 
University of Kentucky 

 



Learning Objectives

Cardiogenic shock Definition, Staging and Classification

Pharmacological therapies for cardiogenic shock

Invasive therapies for cardiogenic shock

Utility of the Swan-Ganz Catheter



Cardiogenic Shock Definition, Staging 
and Classification



Cardiogenic 
Shock Spiral

van Diepen S et al. Circulation. 
2017;136(16):e232-e268.



Heterogeneity of Cardiogenic Shock



Hemodynamic presentations of 
Cardiogenic Shock

van Diepen S et al. Circulation. 2017;136(16):e232-e268.



Modified SCAI Shock Stages

Naidu, Srihari S. et al. JSCAI, Volume 1, Issue 1, 100008



Short-term mortality as a function of 
SCAI SHOCK stages

Naidu, Srihari S. et al. JSCAI, Volume 1, Issue 1, 100008



Cardiac Arrest 
as a Shock 
Modifier

Jentzer, J et al. JACC. 2019 Oct, 74 (17) 2117–2128



3-axis Model of 
Cardiogenic Shock 

Evaluation & 
Prognostication

Naidu, Srihari S. et al. JSCAI, Volume 1, Issue 1, 100008



Naidu, Srihari S. et al. JSCAI, Volume 1, Issue 1, 100008



Dynamic Escalation of CS stages



SCAI-CSWG 
Shock 
Stages

Kapur NK et al. J Am Coll Cardiol. 2022;80(3):185-198.



Shock Academic Research Consortium 
(SHARC) Classification of Cardiogenic Shock

Waksman R et al. Circulation. 2023;148(14):1113-1126.



SHARC Classification of Cardiogenic Shock

Waksman R et al. Circulation. 2023;148(14):1113-1126.



Hospital 
Mortality as 
a Function 

of SCAI 
Shock Stage

Jentzer, J et al. JACC. 2019 Oct, 74 (17) 2117–2128



De Novo HF-CS vs Acute on Chronic HF-CS

Bhatt AS et al. J Card Fail. 2021;27(10):1073-1081



Interim Summary 
Of cardiogenic shock etiologies, HF-CS now exceeds AMI-CS. 

Staging of shock at frequent intervals is important as cardiogenic shock is dynamic (B for Bad!!!)

Congestion is associated with worse outcomes. 

Cardiac arrest worsens outcomes in cardiogenic shock. 

In-hospital mortality is more in patients with AMI-CS when compared to HF-CS. 

Within HF-CS, De-novo HF-CS has higher mortality than Acute on Chronic HF-CS.



Pharmacological Therapy for Cardiogenic 
Shock



Which vasopressor do you prefer to use in 
cardiogenic shock? 

Vasopressors



• The initial goal of therapy in patients with CS and associated hypotension should be 
focused on the restoration of perfusion to vital organs, achieved through augmenting 
MAP and cardiac output. 

Vasopressors





(1) There were no differences observed in MAP, cardiac 
index, or stroke volume in patients treated with either 
epinephrine or norepinephrine

(2) Epinephrine treatment was associated with worse 
metabolic acidosis and increased lactate levels 

(3) Those treated with Epi experienced significantly 
greater increases in heart rate and a concomitant 
increase in the cardiac double product, an indirect 
surrogate of myocardial oxygen consumption

(4) The study was terminated prematurely due to 
increased rates of refractory CS (odds ratio [OR], 8.24 
[95% CI, 1.61–42.18], P=0.01) developing in the 
epinephrine-treated arm.

N= 57 patients 



• 19 eligible studies including 2385 individuals
• Insufficient evidence to support the superiority of a particular inotrope or vasodilating 

agent in cardiogenic shock, especially with respect to a mortality benefit. 

Cochrane analysis

Uhlig K et al. Cochrane Database of Systematic Reviews 2020, Issue 11. Art. No.: CD009669.



Current guidelines of vasopressor therapy

Bloom JE et al. J Am Heart Assoc. 2023;12(15):e029787.



Inotropes



Inotropes: Signal towards harm?

• Increased in-hospital mortality
• Increased atrial arrhythmias
• Increased hypotension



Vasoactive-inotropic score (VIS) = 
dobutamine + dopamine + 10 × 
phenylephrine + 10 × milrinone + 100 × 
epinephrine + 100 × norepinephrine + 
10 000 × vasopressin



CAPITAL DOREMI II 
TRIAL



Congestion matters! 



Congestion matters!



Invasive Therapies for Cardiogenic Shock



Holger Thiele et al. European Heart Journal, August 2019





MCS Armamentarium





IABP in HF-CS

Morici, N et al. JACC. 2025 Apr, 85 (16) 1587–1597.
Fried JA et al. J Heart Lung Transplant. 2018;37(11):1313-1321.







Utility of the Swan-Ganz Catheter



Swan-Ganz Catheter







PACCS trial 



24-hour Roadmap to CS management

Sinha, S et al. JACC. 2025 Apr, 85 (16) 1618–1641.



Golden Hour of Acute Cardiogenic Shock

Sinha, S et al. JACC. 2025 Apr, 85 (16) 1618–1641.



Talk 2: Siddarth Pahwa



Cardiogenic shock – A surgeon’s 
perspective

Siddharth V. Pahwa, MD
Associate Professor

Division Chief, Adult Cardiac Surgery
University of Louisville, KY



Disclosures

I do not have any relationships to report with ACCME defined ineligible companies.

I will not be discussing unlabeled/investigational uses of medical devices or 
pharmaceuticals during this presentation.



• Improve abnormal hemodynamics

• Maintain adequate tissue perfusion

Goals of treatment



• What is the primary problem? 

• Which ventricle is significantly involved?

Myriad of options available – How do you 
choose?



SHORT-TERM MECHANICAL CIRCULATORY 
SUPPORT

PERCUTANEOUS OPTIONS SURGICAL OPTIONS

Left-sided •IABP (femoral or axillary)
•Impella 2.5 (LV-Ao)
•Impella CP (LV-Ao)
•TandemHeart (LA-Ao)

•Axillary graft IABP via graft anastomoses
•Impella 5.0 via axillary graft
•Impella LD (direct arteriotomy of ascending 
aorta)
•LV CentriMag (LV apical position)

Right-sided •Impella RP (RV-PA)
•TandemHeart (RA-PA)
•ProtekDuo cannula with centrifugal pump (RA-
PA)

•RV CentriMag (RV or RA-PA)

Biventricular •Peripheral VA ECMO
•Impella CP or 2.5 plus Impella RP
•Impella CP or 2.5 plus TandemHeart (RA-PA) or 
ProtekDuo with centrifugal pump

•Central cannulation VA ECMO
•Biventricular CentriMag



IABP

• Most commonly used modality of temporary MCS
• Decreases diastolic blood pressure, decreases afterload, decreases myocardial 

oxygen consumption

• Increases coronary perfusion

• IABP – Shock II study negative 

• True cardiogenic shock – No benefit

• CI 1.8-2 on no inotropes – YES!!

Left Ventricle



Impella 5.5

• LV unloading, reduces LVEDP
• Decreases myocardial O2 consumption

• Typically placed via the axillary artery (8 or 10 mm 

graft)

• Cardiogenic shock involving predominantly the LV or 

as part of ECPELLA

Left Ventricle



VA ECMO

• Highest level of support
• Inserted percutaneously, or directly via a sternotomy

• Provides 4-6 liters/min flow

• Decompresses RV, increases LV afterload

• In cases with poor LV function (minimal contractility), LV vent is needed

• ECPELLA

Left Ventricle



Protek Duo

• Inserted via the IJV

• Drains blood from the RA and reinfuses into the PA

• Centriimag pump

Right Ventricle



• 23 y/o F, peripartum cardiomyopathy, delivered 2 days ago
• Arrested at OSH

• CPR for 8 min, ROSC

• Transferred to us

• On epi 0.1 mics/kg/min, nor epi 0.2 mics/kg/min and vaso at 4 U/min

• Emergent Swan – CI 1.5 l/min/sq m

• TEE – RV function moderately reduced, LVEF 5%

Case Presentation



• Emergent Impella 5.5 via trans-axillary route
• POD 1 – Sinus tach, HR 160-180/min

• TEE – RV now severely depressed, Impella 5.5 in good position

• Emergent Protek Duo via RIJ

• Supported on Protek and Impella for 7 days, extubated
• Listed for transplant

• POD 8 – Orthotopic Heart Transplant

• POD 16 – Discharged home



99 Patients
Impella 5.5

29 (29%)
Mortality during Impella 5.5

20 (20%)
Impella explant

Support 8 (4-14) days

17 (17%)
LVAD implant

Support 10 (7-13) days

33 (33%)
Heart Transplantation

Support 16 (13-25) days



Questions and Discussion



Talk 2: Jeffrey Spindel



The Future of Critical Care 
Cardiology

Jeff Spindel, DO



Disclosures

None



Patient Population
• Diagnoses
• Comorbidities

Outline

People
• Training
• Care Models

Systems
• Shock Teams
• Centers



0

10

20

30

40

50

60

Non-Cardiac ID Respiratory CAD HF PH/PE Valvular HF Renal Failure

Pe
rc

en
t

CICU Discharge Diagnosis

2003 2013



0

10

20

30

40

50

60

70

≥3 
Comorbidities

HTN DM   Obesity HF VHD PH/PE PAD Pulm Disease AKI/CKD   Malignancy

Pe
rc
en

t

Comorbidities

2003 2013



9.5%

21.4%

6.0%

36.2%

11.0%

4.9%

CABG, 4.0%

VAD/Tx, 2.0%

Valve, 1.6%

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

MCS Mechanical
Ventilation

Dialysis Drips PA Catheters Pre-Operative Postoperative

CICU Therapies and Treatment

8.6



Changes in patient populations…



…Requires changes in expertise

1. Airway/ventilator management

2. Management of mixed shock

3. Management of MCS

4. Familiarity with renal replacement therapy

5. Management of neurologic emergencies

6. Postoperative cardiac surgery management







Staffing Models

Cardiology, 
88.6%

CCM, 
7.3%

Cardiology + CCM, 
3.3%

Cardiac Intensivist, 
0.8%

Primary Physician

CCM not available
12%

CCM available 
52%

CCM mandatory
36%

Consultations



✔

✔

✔

✔ ✔

✔ ✔ ✔



Shock Teams



Lower mortality 
• (23 vs 29%), aOR 0.72
Cost saving11



So, what is the future of CCC?





Systems of Care





Patients
• More comorbid
• More non-cardiac illnesses
• More IMV
• More RRT

Future of Critical Care Cardiology

People
• Expanded CCC interest and 

training opportunities
• Designated staffing

Systems
• Dedicated Units
• Multidisciplinary Shock Teams
• Interhospital communication 

and escalation
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