
• Cardiogenic shock (CS) presents with a range of severity.

• Algorithmic application of the 2019 Society of 

Cardiovascular Angiography & Interventions (SCAI) 

Stages effectively stratify mortality. However, clinician 

application may differ.

• Implications of the recent 2022 SCAI Stages update on 

CS risk stratification have not been reported.

Clinician and Algorithmic Application of the 2019 and 2022 SCAI Shock Stages in 

the Critical Care Cardiology Trials Network Registry

• Both clinician and CCCTN algorithmic application of the 2019 SCAI 

stages effectively stratify mortality risk and are complementary.

• Clinicians better integrate the overall trajectory of illness and 

identify higher risk patients for allocation to SCAI stages D & E

• Incorporation of vasoactive dosing as assessed by VIS offers 

improved mortality risk assessment compared with using solely the 

number of vasoactive agents.

• Algorithmic application of the 2022 SCAI stages, updated with the 

inclusion of VIS to assess escalation/de-escalation: 1) refines risk 

stratification in CS; 2) more closely aligns with clinician assessment; 

and 3) may be useful in clinical trials and observational research.

BACKGROUND

• CICUs in the Critical Care Cardiology Trials Network 

(CCCTN) contributed a 2-month ‘snap-shot’ of all 

consecutive medical admissions (2019-2020; n=24)

• Patients with CS were staged using 3 methods:

1. Clinicians were asked to designate SCAI stage 

using the 2019 criteria at time of retrospective data 

entry using first 24h of clinical course

2. CCCTN algorithmic application of 2019 SCAI staging

3. Revised CCCTN algorithmic application of the 

updated 2022 SCAI staging criteria, incorporating 

the vasoactive-inotropic score (VIS) at 4h and 24h

METHODS

RESULTS (Continued)

• A similar proportion of patients were supported by ≥2 vasoactive 

agents in clinician and algorithm-assigned 2019 SCAI stage D; 

however, clinician-identified pts in both stage D and stage E were 

those with much higher vasoactive medication dosing:  

CONCLUSIONS

Siddharth M. Patel, David D. Berg, Erin A. Bohula, Jacob C. Jentzer, Patrick R. Lawler, Jeong-Gun Park, 

Jason N. Katz, Sean van Diepen & David A. Morrow for the CCCTN Investigators

TIMI Study Group, Brigham and Women’s Hospital & Harvard Medical School, Boston, MA

RESULTS

• Of 5,087 consecutive CICU admissions, 619 (12.2%) 

presented with CS and had staging by all 3 methods.

• Both clinician and algorithmic application of the 2019

SCAI stages effectively identified a stepwise gradient of 

mortality risk (Fig 1).

• Clinicians identified higher risk patients for allocation to 

SCAI stages D and E compared with algorithmic application 

of 2019 SCAI stages (Fig 1).

• The two 2019 SCAI staging methods were 

complementary for risk stratification (Fig 2).

REGISTRY

Fig 1. In-Hospital Mortality of Patients w/ CS by SCAI Stage
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FIGURES AND TABLES

2019 SCAI Stage D 2019 SCAI Stage E

Vasoactive Support Algorithm Clinician Algorithm Clinician

≥ 2 vasoactive agents, % 84 85 69 83

4h VIS, median (IQR) 5 (3-14) 10 (4-31) 8 (3-31) 48 (10-105)

24h VIS, median (IQR) 5 (3-12) 10 (4-23) 5 (3-19) 12 (4-91)

• Initial VIS at 4h and change in VIS from 4h to 24h were both 

robustly associated with in-hospital mortality risk (p-trend 

<0.001 for each; Fig 3).

• Revision of algorithmic assessment using the 2022 SCAI stages 

incorporating VIS as a marker of escalation (Table 1), identified a 

stepwise gradient of mortality risk and more closely aligned with 

clinician application of the 2019 SCAI stages (Fig 1)

Fig 2. In-Hospital Mortality by 2019 CCCTN Algorithm x 

Clinician Staging

Fig 3. In-Hospital Mortality by Initial and Change in VIS
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Stage SCAI Consensus Update (2022) Revised CCCTN Algorithm (2022 SCAI Adaptation)

C

• Hypoperfusion requiring intervention 

beyond volume resuscitation

• Typically have relative hypotension

• Site-reported CS AND

• Baseline eGFR <45 or worst ALT > 200 or worst lactate ≥2 AND

• Use of MCS OR use of vasoactive agents as follows:

• Low starting dose without escalation

• Intermediate starting dose with de-escalation

D

• Similar to stage C but getting worse

• Failure to respond to initial 

interventions – requiring escalating 

doses or increasing numbers of 

pressors or addition of MCS

• Lactate rising and persistently ≥ 2

• Site-reported CS meeting at least stage C criteria AND

• Worst lactate ↑ ≥ 50% if baseline lactate ≥ 2 OR

• Use of MCS (new or > 1 device) initiated >24 h OR use of 

vasoactive agents as follows:

• Low starting dose with escalation

• Intermediate starting dose without escalation or de-

escalation

• High starting dose with de-escalation

E 

• Profound hypotension despite 

maximal hemodynamic support

• May include cardiac arrest with 

coma or acute catastrophic event or 

failed interventions in stage D

• Typically includes lactate ≥ 8, may 

include pH ≤ 7.2

• Site-reported CS AND

• Preceding CA with coma OR

• Use of MCS (new or > 1 device) initiated >24h OR vasoactive 

agents as follows:

• Intermediate starting dose with escalation

• High starting dose without de-escalation

• AND worst lactate ≥ 8 or worst pH ≤ 7.2*

Table 1. SCAI 2022 Algorithm (bold text denotes changes from 2019)

*Stage E lab criteria were not required if meeting vasoactive agent dosing requirements.


