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SHOCK trial: Definition of Cardiogenic Shock

Clinical

SBP <90 mm Hg for 30 min

Supportive measures needed to maintain SBP >90 mm Hg

End-organ hypoperfusion

Cool extremities

UOP <30 ml/h

HR >60 beats/min

Hemodynamic

Cardiac index <2.2 ml/min/m?

PCWP >15 mm Hg




AMI Shock Mortality Unchanged in > 20 years
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High In-Hospital Mortality
During AMI Cardiogenic Shock?
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AMI Shock Frequency and Mortality
(2010 -2016, Fuwai Hospital )
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Data from 4,400 AMI Pts




2017 ESC STEMI Guidelines

Procedural aspects of the primary
percutaneous coronary intervention strategy

Non-IRA strategy

Routine revascularization of non-IRA lesions should be considered
in STEMI patients with multivessel disease before hospital discharge.

Non-IRA PCl during the index procedure should be considered in
patients with cardiogenic shock.




Multivessel PCI in STEMI Patients With Cardiogenic Shock

KAMIR-NIH registry: 659 pts who underwent multivessel PCI (39.5%) or
Infarct-related artery (IRA)-only PCI (60.5%), Nov 2011-Dec 2015.

Multivessel IRA-Only Adjusted HR
1-Year Outcomes PCI PCI (95% CI)
All-Cause Death 21.3% 31.7% oz

(0.38-0.73)
Non-IRA Repeat 0 0 0.33
Revascularization 0. 7% 8.2% (0.14-0.78)

No differences in new requirement for renal replacement therapy by 30 days
between the two groups, with an overall rate of 3.3%.

Conclusion: Patients with STEMI and cardiogenic shock who undergo
multivessel PCI stand to derive improved 1-year outcomes.

Lee JM, et al. 3 Am Coll Cardiol. 2018;71:844-856.
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CULPRIT-SHOCK:
A Randomized Trial of Multivessel
PCIl in Cardiogenic Shock

Holger Thiele, MD
on behalf of the CULPRIT-SHOCK Investigators
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= In patients with multivessel coronary artery disease and
cardiogenic shock complicating acute myocardial infarction culprit
lesion only PCIl with possible staged revascularization reduced the
composite of mortality or requirement for renal replacement therapy
at 30 days.

= This effect in the primary outcome was mainly driven by a 30-day
mortality reduction.

= This largest randomized European multicenter trial in cardiogenic
shock complicating myocardial infarction challenges current
guideline recommendations.
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Dr Grines: Culprit Shock Questions

® Severity of illness?

> Pressors >90%, Mechanical Ventilation in 82%,
Resuscitation in 53% suggest patients are very sick

» Lactate normal in 30%, median systolic BP of 100 and
HR of 90 suggest that not all were in shock

® No data on invasive hemodynamics, type and dose of
vasopressors or inotropic drugs

® Limited use of hemodynamic support
> When used was it placed pre- PCI?

> Would multivessel PCI results have been better if
support used?

® Should multivessel PCI have been staged?



Culprit Shock: No Difference in Cardiac
Causes of Death

Cause Culprit only Multivessel
Sudden death 11 (7.4%) 12 (6.8%)
Recurrent MI 2 (1.3%) 2 (1.1%)
Refractory Shock 104 (69.8%) 108 (61.4%)

Multivessel PCI did not worsen cardiac outcomes



Culprit Shock
Non-Cardiac Causes of Death

Cause Culprit only Multivessel
Brain Injury 11 (7.4%) 25 (14.2%)
Unknown 2 (1.3%) 4 (5.1%)

Other 9 (6%) 12 (6.8%)

Should Cardiac Arrest Patients been Excluded?



Post-mortem study of Shock hearts

= At least 40% of the myocardium

Infarcted in the aggregate (old and new
Injury)
= 80% have significant LAD disease

» 2/3 have severe 3 vessels lesions
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No. at risk
With non-IRA disease 14916
Without non-IRA disease 13351

Park D-W, et al. JAMA. 2014;312:2019-2027.




490745 AMI-PCl &
2010-2016, FWH

R
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B 936 (25.1%) 234 (19.7%) 13.44 <0.01

STEMI (%) NSTE-ACS (%)

M3Z 1097 (29.5%) 298 (25.1%) 10.01 <<0.01
=3% 1595 (42.8%) 568 (47.8%) 6.67 <0.05
EEF 291 (7.8%) 170 (14.3%)  40.30 <<0.01
4t 3725 (100%) 1189 (100%)

= More NSTEMI patients:
« Older yrs
= Women (30.1%),
= Hypertension (69.1%)
= Previous PCI (25.8%) or CABG (3%)
« Left main (14%) or MVD (47.8%)



Pathophysiology of Shock

= Effect of Hypotension

= Flow in normal coronary:.
* Regulated by microvascular resistance

= Coronary flow may be preserved at AO
pressures as low as 50 mm Hg

= |In coronary vessel with critical stenosis:

= Vasodilator reserve of microvascular bed iIs
exhausted

= Decrease in AO pressure => Coronary
hypoperfusion




Pathophysiology of Shock

Effect of:
Elevated LVEDP

on coronary flow
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Pathophysiology of Shock

Hypotension + LVEDP |and critical

stenosis

- Myocardial Hypoperfusion 2LV
dysfunction - Systemic lactic acidosis
-> Impairment of non-ischemic

myocardium - worsening hypotension.



Relieving severe coronary artery
stenosis Is the basis for Iimproving
patients with cardiogenic shock !

LN 8 X X X X X X

LVEDP elevation
Hypotension
Decreased coronary
perfusion
Ischemia
Further myocardial
dysfunction
Neurohormonal
activation 2>
Vasoconstriction
Endorgan hypoperfusion

Myocardial Dysfunction

Diastolic

¥ Cardiac output %

¥ Stroke Volume +LVEDP )
Pulmonary congestion

l Systemic  Hynotension

perfusion

v Coronary perfusion ‘
pressure Hypoxemia

Compensatory
vasoconstriction; ‘

fluid retention
Progressive

Myocardial
Dysfunction



Case 1

%, 84%

AMI1d

cTnl: 2 ng/mi

LV 50mm, EF25%
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Case 2

%, 65%

AMI3d, JERA K

PE: BP87/60mmHg (DA8ug/kg/min) HR110bmp
cTnl: 1.7 ng/ml

LV 48mm, EF30%
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Case 3

= Male, 60 yrs.

= Chest pain for 2 hrs.

= PE: BP 70/50 mmHg, HR109 bpm, rales in both lungs
= Risk Factor: hypertension (+) , heavy smoker
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Diver
Tirofiban 1000 ug ic.




e |-STAT CG8+
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B Pt:S
: Pt Name:
>
< o 37.0°C oy
- éﬁéf" 42 .3 mmHg
S \4 -2 mmol /L
' 23.5 mmol/L
25 mmol /L
) stg: & N7y S
After PCI . 2 SR —w
 Timely reperfusion: D to B = 37min ﬁa Vel
. : 5.0 mmol/L
IABP assistance [|;[|:a .86 mmol/L
.. u 235 mg/dL
DA 1500-2000ug/min iv. Het 43 %PCV
. . *
« NE 5 ug/min iv. 2 *via Het R

No improvement of cardiogenic shock . [T
« PBP 80-85 mmHg, HR 115-120 bpm 23.13 27FEB13
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41.3 mmHg
64 mmHg

2 hrs later 6 hrs later
(@) 02 - 10L/min

/.279
38.2 mmHg
92 mmHg
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Clinical Course

= Anticoagulation: UFH iv. APTT = 50-70 s
= DAPT: aspirin & clopidegrol

Stil ECMO , unstable hemodynamic

ECMO removed, stop NE

IABP removed

Stop DA

Transferred out of CCU

Discharge: LVEDD 47 mm, LVEF43%

2 yrs follow up

No MAACE



Comparison of Percutaneous Mechanical Support
Dewces Avallable

| IABP IMPELLA 'TANDEMHEART |  VA-ECMO

Cardiac Flow 0.3-0.5 L/ min 1-5L/ min 2.5-5 L/ min 3-7 L-min
(Impella 2.5, Impella CP, Impella 5)

Mechanism Aorta LV->A0 LA = AQ RA—- AO

Maximum implant days Weeks 7 days 14 days Weeks

Sheath size 7-8 Fr 13-14 Fr 15-17 Fr Arterial 14-16 Fr Arterial
Impella 5.0 - 21 Fr 21 Fr Venous 18-21 Fr Venous

Femoral Artery Size >4 mm Impella 2.5 & CP - 5-5.5 mm 8 mm 8 mm
Impella 5 - 8 mm

Cardiac synchrony or stable rhythm Yes No No
Afterload d T

MAP () ™

Cardiac Flow () ™

Cardiac Power (K5 i)

LVEDP W W

PCWP 4l A
LV Preload 4
Coronary Perfusion T
Myocardial oxygen demand W




CENTRAL ILLUSTRATION: Algorithm for Percutaneous MCS Device Selec-
tion in Patients with Cardiogenic Shock, Cardiac Arrest, and HR-PCI

Cardiogenic Shock _ Cardiac Arrest High Risk PCI
v oo T P — —— : ——

L8P 100mmHg 449 < 90mmitg SBP <30mmbg
R 70-300 HR »100 by YR >120 Last patent vessel

Normal Lactate Lactate »2 Lactate >4 EF <35%
Normal Meatation | Alteced meatal status Corunded Complex 3VD

Cool Extresntioy Cool Extremities Cool Extremites
€322 a152.0 aas Comorbidities - severe AS/MR
POWF <20 FOWP 220 POWP »30 X 3 l

LVEDP <20 LVLOP »20 LVEDP >30

PO » W M0 W FRoO«0b W

Vassactive Vasoxctive Nedications Vasoactive

Medications | modecate-high dose Mediationy
| O oc T low dove | 2 of mote

Multidisciplinary Heart Team Consultation -
Interventional Cardiology, Cardiothoracic Surgery, Advanced Heart Failure, Intensive Care

l

Technical Aspects:
* Femoral Artery >Smm
* No significant iliofemoral tortuosity
[* Nocqnmindiaﬂons
¢ ;o

[ves | __NO |

[ No | ‘impella 2.5 or CP | Axillaryor |

% - . | Transcaval Access |
+
L

S

YES NO

impella CP or TandemHeart . ‘ ' $
* [

Proceed with revascularization If indicated
¢
Reassess Hemodynamics
i

Escalate therapy if needed

Atkinson, T.M. et al. J Am Coll Cardiol. 2016;9(9):871-83.




Outcomes for 15,259 US Patients With Acute M
Cardiogenic Shock (AMICS) Supported With Impella

Data from Abiomed’s |Q registry on 1,010 hospitals, 2009-2016.

= Survival lowest for patients treated at hospitals in the lowest
guintile of volume (< 1 case/yr) vs top quintile (> 7 cases/yr) at
30% vs 76% (P < 0.0001)

= [ndependent predictors of better survival were first-line vs salvage
Impella use (OR 1.34; 95% CI 1.20-1.50) and use of
hemodynamic monitoring (OR 1.66; 95% CI 1.48-1.87)

= |Impella CP was linked to better survival vs the Impella 2.5 (OR
1.28; 1.12-1.47)

Implications: Impella use in AMICS has varied widely among US hospitals
In recent years, with higher hospital volume tied to better survival.

O’Neill WW, et al. Am Heart J. 2018;Epub ahead of print.



Conclusions

= The key of contemporary management strategy Iin
STEMI patients complicating CS is an organized
approach with rapid diagnosis and prompt initiation of
therapy to maintain BP and CO

o A few available options at least

o Understanding underlying mechanism and
Individualization

o Familiarity with assist devices critical
o Tailor therapy based on clinical scenario and anatomy

o Reassess rapidly and escalate to advanced therapies early
before a downward spiral starts



