
Joyce Wanglee Wald, DO, FACC
Professor of Clinical Medicine
Medical Director, Practice Development HF, Transplant and MCS 
Programs
Medical Director, Shock Team
University of Pennsylvania
Philadelphia, PA

It Takes A Village: Systems of Care in 
Cardiogenic Shock
Western PA Cardiogenic Shock Initiative
September 16, 2023



Disclosures
• Advisory Board

• Boston scientific
• Abiomed

• Speaker’s Bureau
• Impulse dynamics

• Supported Research
• Abiomed
• Abott



Of  course there are multiple ways to do things, sometimes 
one way may be better for your institution



“The foremost challenge is that there is no standardized and validated definition of CS” 
“next, the inability …to recognize or mange patients with CS creates delays in the 
diagnosis and transfer to the appropriate center” thus affecting short-term and long-
term outcomes

(theme)



Common Definition of Cardiogenic Shock
Clinical Criteria

• Systolic BP < 90 mmHg for > 30 
min

• Or vasopressors to maintain SBP >
90 mmHg

• Evidence of end organ 
hypoperfusion

• Poor MS: cool, underperfused
• LFT abnormalities
• Renal insufficiency
• Lactate > 2.0 despite intervention

Hemodynamic Criteria

• Fick CI < 1.8 l/min/m2 without 
inotropes or vasopressors

• Or < 2.2 l/min/m2 with inotropes or 
vasopressors

• Pulmonary capillary wedge pressure > 
15 mmHg

• Cardiac power output (CPO) < 0.6 W
• PAPi< 1.0

Tehrani B. JACC 2019;73:1659-69



Common language of how we describe these patients
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Early Example of Hub Spoke model for PCCS

One of the earliest hub and spoke models
PCCS patients were transferred from less experienced 
hospitals to a center with advanced options  and the 
hospital to discharge rates were
74% compared to 25% HISTORICAL controls. 



Multicenter study, 24 critical care ICUs in the critical care cardiology trials network (C3TN)
10 of the 24 (42%) reported having a shock team
N=6872 consecutive medical admissions from 2017-2019, of these 1242 were for CS, 546 were treated at one of the 10 
shock centers



HR: 0.72

Those w shock team were 
More likely to use PAC and 
improved mortality

presence of shock team was 
independently associated with  a 28 %
Lower risk for ICU mortality 



Centers with shock 
team were > likely to 
receive PAC and 
outcomes were 
improved 

Got their PAC sooner
Less inotropes
Less likely to need mechanical vent
& less likely to need RRT
And shorter ICU days

And as reviewed previously, lower 
Mortality

When you look at MCS use: 





However, not 
everyone 
approaches a crisis 
the same way

I learned last 
night
This one is 
Manreet!!



Systems of care 
have historically 
*Improved 
outcomes

AMI
Stroke (by12%)
Trauma (by 15%)
Acute aortic 
dissection (by 
43%)
Cardiac Arrest (by 
46%)

But all are kinda
easy to identify

*Van Diepen. AHA Council on Clinical Cardiology;Council on CV and Stroke Nursing; Circulation 2017;136:e232-e268.

Arrows in one 
direction?

Shared hospital privileges, 
financial and 
administrative agreements 
between institutions and 
24/7 resources

**

**Aponte. Methodist Debakey CV J 2020



Level 1 Shock Hospital Proposal
• All advanced technology available for

• Left sided support
• Right sided support
• Biventricular support

• Cardiac ICU with 24/7 coverage
• Specialists in

• CT surgery
• Advanced HF
• Advanced cardiac diseases
• Structural heart
• Intensive care
• Allied services (PT, ID, Nutrition, social workers, palliative care…)

• High volume: > 100 CS shock cases per year have a lower mortality rate than centers with < 30 
cases/year (37% vs 42%) *

• With a standardized activation protocol as well as pathways of multidisciplinary communication 
and care

Aponte et al Methodist Debakey CVJ 2020 *Shaefi J Am Heart Assoc 2015
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Shock Team Pathway
Shock patient identified 
contact transfer center 215-662-3555

AMI shock Critically unstable
Profound 
hypoxia+shock
ECLS
Electrical stormImpella CP

PCI to culprit vessel
RHC to evaluate hemodynamics
CI, W, MAP, PAPi, CPO

Non-MI shock

Shock team activated
Virtual shock rounds: “go” or “no go”

Post cardiotomy
shock

VA ECMO/impella, bilateral 
centrimag or bipella

VA ECMO/impella
or Centrimag LVAD

Ongoing evaluation 
hemodynamics:
CI, W, MAP, PAPi, CPO
End organ perfusion: 
Lactate, Scr, LFTs

Worsenning
Biventricular failure

Worsenning Left
Heart failure

Isolated RV failure shock
PERRT

Severe/profound Shock

Impella CP
IABP

Mild to moderate 
shock

Protec duo- Impella RP

LHF
Impella 5.5 axill.
Centrimag L
Periph ECMO 
+/- Impella CP

BIV failure
ST: VA ECMO +/- Impella CP, Bipella?            
MT: impella 5.5 + protect duo
LT: BIV Centrimag

Centrimag R
ECMO

*Escalation of care if:
CPO < 0.6
CI < 2.2
Rising: lactate, scr, LFTs
RHF = PAPi < 1, CVP/PCWP > 0.6

ECMO +/-
LV vent
(central vs
peripheral) ECMO +/-

LV vent
(central vs
peripheral)

Cardiac cath lab
Operating room

Quality measures:
Door to support time < 90 min
Maintain CPO > 6 W
Improve survival to d/c > 60%

Ongoing evaluation hemodynamics:CI, W, MAP, PAPi, CPO
End organ perfusion: Lactate, Scr, LFTs        *with escalation as needed

If patient has lower extremity access concerns, consider axillary access or 
central access

Consider vascular access and type of support
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24/7 access
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Standardized script

Complete information
database

Weekly multidisciplinary 
shock team rounds triggers 
communication with 
referring

Monthly academic review:
Current outcomes
Opportunities to improve
Research pursuits
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In my opinion, the 
biggest issues: 
• Recognizing 

Normo- pressure 
CS

• Not understanding 
pressure vs 
perfusion 

• And that all devices 
aren’t the same

• EARLY 
RECOGNITION, 
SCAI B

(the art of laying 
hands on a patient)

But if they come 
to you like 
this…….



One of my pet peeves…..
All devices are not made the same
Know the limits of your device



Shock team members on the call: JW (HF1), cevasco (in transplant), CTAPP (n/a), penn star and thelma
Diagnosis: AMI-CS
Exit plan: if wakes up, VAD, pVA ECMO if needs escalating support
SCAI: D, INTERMACs 2
Primary recieving team: CCU, HF1/Wald
Referring: Dr. Luai, Tabaza virtual marlton cell 319-333-6576

History as per referring:
53 yo male with PMHx of obesity, DM II (not well controlled, but was working hard on it the last few months), HTN who had no prior symptoms and was working 
out in the yard with his wife on fencing when he went down. She did NOT perform CPR adn it too 10 minutes for 911 to get there where they found him to be in 
VT—- shocked and EPI x 5 rounds with ROSC.
Taken to ER the strait to cath lab where LHC showed: CTO Lcx (prox) and CTO distal RCA (RPDA is out) both have collateralls. LAD has 40-50% ds and felt NOT 
to require intervention. 
RHC: 19 65/11 (39) 26 9.65/3.61 81% MAP 81 on levo of 12
Lactate of 9.8

IMPELLA CP placed— levo down to 4
In AUTO mode
NO PERCLOSE needles left

Advanced questions
Tobacco
No etoh/ivda
Supported by wife, son and daughter
Sounds like DM was not controlled- and tobacco, not an OHT candidate but could be VAD/DT if he wakes up

PLEASE COOL HIM
Drop P level to 4, check hemos and add inotropes as needed
Target CI > 2.2, MAP 65 or greater

FILMS TO COME WITH PATIENT







Another one of my pet peeves…..
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Shared care model: 
“you are sharing our secrets” vs
“ We are building a relationship that they 
will build with someone else if we don’t do 
it” 
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As Medical Director of Practice Development for HF, Transplant 
and MCS Programs at Penn

‣ Tiered system of relationships:  out reach 2-3 times a month to continue to build
EVERY INTERACTION IS A CHANCE AT A RELATIONSHIP
COMMUNICATION COMMUNICATION COMMUNICATION WITH REFERRINGS (community 
partners)

‣ Shared care: these are the centers we have a contractural relationship with to help with their 
advanced HF and VAD patients and transplant referrals would come to Penn. Monthly 
multidisciplinary meetings.

‣ Strong relationship: this center we do not have a contract but we are the “go to center” for their 
heart and vascular patients. We have routine meetings to discuss patients. Routine teach backs 
and educational opportunities

‣ Cultivating relationship: this center sends some patients, but we can do better
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Regional Monitoring ECMO Covid-19 in times of crisis                         
Learn How to Pivot

Nawar Al-Rawas

Salim Olia

Joyce Wald

Nawar Al-Rawas
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*

Reviewed and approved by hospital CEOs



Another one of my pet peeves…..
Having an exit strategy: recovery vs advanced therapies to avoid futile deployment of advanced 
support
Good stewards of resources

device therapy
our team members





Systems of care 
have historically 
*Improved 
outcomes

AMI
Stroke (by12%)
Trauma (by 15%)
Acute aortic 
dissection (by 
43%)
Cardiac Arrest (by 
46%)

But all are kinda
easy to identify

*Van Diepen. AHA Council on Clinical Cardiology;Council on CV and Stroke Nursing; Circulation 2017;136:e232-e268.

Arrows in one 
direction?

Early 
recognition

Shared hospital privileges, 
financial and 
administrative agreements 
between institutions and 
24/7 resources

(dave Lasorda)
(Jay Ambrose)
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Penn star

Level III

Level II

Level I

Systems of Care is the way to go!

Door to appropriate therapy < 90 minutes: 
Early recognition- and we can advise on 
appropriate therapy until transferred
Early consultation (RELATIONSHIP!)
24/7 availability of Level I & II centers
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The call to collaborate!!!!!!

Mission: 
The academic opportunities to gather and 
share data should include the community 
teams from where the patient(s) originated

Now submitted to ISHLT



Thank You!!
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