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INTRODUCTION RESULTS Table 2: Treatments

Cardiogenic shock (CS) is a challenging clinical
problem associated with high early mortality. Factors
contributing to poor outcomes include delayed
diagnosis or late referral, mixed shock etiology,
Inadequate specialist support, and inadequate
access to mechanical circulatory support (MCS).
Clearly defined clinical protocols that enable rapid
mobilization of a multidisciplinary team may improve
management and outcomes.

In 2017, our institution adopted a CODE SHOCK
strategy for CS patients involving rapid assessment
and Intervention by a Shock Team comprising of
physicians from advanced heart failure and
transplant, cardiac surgery, intensive care, and
Interventional cardiology (Figure 1).

The aim of this study was to evaluate patient
outcomes of the CODE SHOCK strategy compared
to a historical cohort.
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CODE SHOCK: 4 STEP PROTOCOL

STEP 1 CARDIOGENIC SHOCK

Inclusion Criteria Must have at least 1 criteria from A and B
" A. Hemodynamic instability
i * Sustained hypotension for 230 minutes: SBP <90 or MAP <60
! * Cardiac index <1.8 L/min
: * Inotrope support: single agent moderate dose or multiple agents
: B. Hypoperfusion
s + Urine output 0.5 mL/kg/hr
E * Cool extremities
! * Altered mental status
: * Acute kidney and/or liver injury
: * Lactate 22 mmol/L
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STEP 2 Call CCU Senior Resident

CCU Review Code SHOCK Exclusion Criteria
i * STEMI with revascularization <4 hours
: * Uncontrolled sepsis
A * Active bleeding and/or coagulopathy (INR >3)

: * Prolonged arrest with suspected neurologic injury
: * Advanced co-morbidities with life expectancy <6 months
i * Resuscitation Category Status 2 or 3
I
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Figure 1: University of Ottawa Heart Institute CODE
SHOCK Protocol

METHODS

We performed a retrospective analysis of cardiogenic
shock patients admitted to the University of Ottawa
Heart Institute cardiac intensive care unit (CICU)
between January 2015 and October 2017. Patient
clinical characteristics, treatment, and survival were
compared between patients managed with the CODE
SHOCK protocol from April to October 2017
(treatment group) and a historical cohort from 2015
prior to CODE SHOCK implementation (control

group).
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We evaluated 62 CS patients: n=37 treatment, n=25
control (Table 1). The cohort was predominantly male
(74%) with a mean age of 56+16 years, and severe left
ventricular systolic dysfunction at presentation (left
ventricular ejection fraction 22+13%). Mean age was
higher In the historical cohort, and a higher proportion of
patients had an ischemic cardiomyopathy etiology.

Compared to controls, patients in the treatment group
had higher mean lactate and aspartate
aminotransferase (p = ns). Mean creatinine was similar
between groups. Inotropes, invasive ventilation and
dialysis were required in 80%, 63%, and 34% patients
respectively, with no significant differences between
treatment and control groups. Temporary mechanical
circulatory support (MCS) was implemented more often
In the treatment (46%) than the control (16%) group with
the major difference being in the use of intra-aortic
balloon pumps (Table 2). Few patients (18%) underwent
durable left ventricular assist device implant and/or heart
transplantation. Mean hospital length of stay was 22 +
23 days and was comparable between treatment and
control groups (Table 3). Survival at 30-days was higher
In the treatment group and maintained at 90-days follow
up (Figure 2).

Table 1: Baseline Characteristics

All patients  Treatment Control
n =062 n=37 n=25
Age 56+16 52+13 62+17 0.01
Male 46 (74) 29 (78) 17 (68) 0.39
Etiology of shock
Acute MI 8 (13) 5(14) 3(12) 0.99
Dilated
cardiomyopathy 21 (34) 13 (35) 8 (32) 0.99
Ischemic
cardiomyopathy 14 (23) 4 (11) 10 (40) 0.01
Myocarditis 6 (10) 6 (16) 0 (0) 0.08
Tachycardia-
duced 6 (10) 5 (14) 1 (4) 0.39
Other* 7 (11) 4 (11) 3(12) 0.38
Biochemistry
Initial lactate 3.9+3.9 4.3+45 3.2+26 0.29
Initial AST 2069 £ 3950 2541 +4307 1331 3269 0.71
Creatinine 170 £ 92 155 + 84 193+100 0.17
Initial LVEF 22 £ 13% 21 £ 10% 23+ 17% 0.53

All Treatment Control
n =062 n =237 n=25
Support
Inotropes 50 (80) 32 (86) 18 (72) 0.20
Intubated/ventilated 39 (63) 22 (59) 17 (68) 0.59
Dialysis 21 (34) 11 (30) 10 (40) 0.42
Mechanical Circulatory Support 21 (34) 17 (46) 4 (16) 031
Intra-aortic balloon pump 18 (29) 15 (41) 3(12) 0.02
Impella 7 (11) 6 (16) 1(4) 0.22
Extracorporeal membranous 3 (5) 3 (8) 0(0) 0.26
oxygenation
Definitive Therapy
Durable left-ventricular
assist device 6 (10) 3(8) 3(12) 067
Cardiac transplant 5(8) 4 (11) 1(4) 0.64

Table 3: Outcomes

All Treatment Control
n =62 n =37 n=25
("('1232';""' length of stay 22 + 23 21+17 22429 0.86
Sctgt)'lcga‘;f)e unit length of 14 + 16 13+12  15+20 0.69
Survival 0.28
Alive at 7 days 48 (77) 32 (86) 16 (64)
Alive at 30 days 42 (68) 27 (73) 15 (60)
Alive at 90 days 37 (60) 23 (62) 14 (56)

Values are presented as mean + standard deviation and number
(percentage). Creatinine and AST are in mmol/L.*Other includes mixed
etiology of cardiogenic shock, congenital heart disease, Takotsubo, severe
valvular disease, transplant rejection, and hypertrophic cardiomyopathy.
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Figure 2: Thirty day survival curves of patients in the CODE
SHOCK group compared with a historical cohort.

The American Heart Association 2017 Scientific
Statement on Contemporary Management of Cardiogenic
Shock recommends incorporating multidisciplinary shock
teams in CS management as a key step in regionalizing
time-sensitive CS care.

Preliminary data from adoption of such a strategy at our
centre demonstrates that even though patients in the
CODE SHOCK treatment group were sicker at
presentation (higher lactate, shock liver), their 30-day
survival was numerically higher compared to the historical
cohort and this trend appeared to be sustained at 90
days.

In addition, the CODE SHOCK protocol led to greater
Implementation of MCS In the treatment cohort without
prolonging length of stay in hospital or in critical care
units, which is an important consideration for planning of
resource utilization in centres managing CS patients.

These Initial results are encouraging and warrant further
Investigation in larger-scale prospective multi-centre trials.

A multidisciplinary CODE SHOCK strategy for cardiogenic
shock patients Is feasible, and may improve patient
outcomes in CS.
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