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MAJOR PHYSIOLOGIC DETERMINANTS OF TISSUE
PERFUSION
BP = CO X SVR

i

HR X Stroke Volume (95 cc)

ePreload
eMyocardial contractility
e Afterload

http://www.interactive-biology.com



MAJOR PHYSIOLOGIC DETERMINANTS OF TISSUE
PERFUSION

e\Vessel length

BP = (C(0) X SVR< eBlood viscosity

e\essel diameter (ie, vessel tone)

HR X Stroke Volume (95 cc)

ePreload
eMyocardial contractility
e Afterload



MIXED VENOUS OXYGEN SATURATION: OXYGEN CONTENT OF BLOOD

RETURNING TO HEART AFTER MEETING TISSUE NEEDS

Normal RA blood saturation (mixed venous) 65-70% <

Arterial saturation: 95%

o Oxygen pulled out into tissue
drop in MV02
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during cardiod hYpothem"iq

“— Normal or high

O2 not removed from RBC
(Dissociative
shock)(methhemoglobinemia)
(Antibotics-nitrates)

IV methylene blue corrects
problem



TISSUE PERFUSION # ? MIXED VENOUS SATURATION

Perfusion= flow / amount of fissue

Blood -.ir»nprove tissue
oxygenation through increasing the oxygen-binding
capacity of the blood

Negative effect on the microcirculation (transfused
erythrocytes have low deformability, low binding capacity
for oxygen -binding to nitric oxide is increased,
(vasoconstriction).

Increase in lactate can indicate poor tissue perfusion
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output
Cardiogenic LW

Hypovolemic
Cardiogenic

Septic shock
Dissociative shock
Obstructive shock
Anaphylactic shock

Different types of shock: focus on cardiogenic
Dissociative-oxygen cannot get off RBC (nitrates)

Cardiac

PCW-LVEDP

Mixed
venous 02
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CASE

52 male emergency room
BP 50/30
CO-3 liter/min

HR 140 sinus tachycardia

1. Hypovolemic
Cold extremities g g:;:ihco?he:clzclz( :II
RA 0 4. Dissociative shock
RV ggiséuge 5. Obstructive shock
] 6. Anaphylactic shock
PA 20/3
PCW 3 mm Hg

Systemic vascular resistance-2300

MVO02 45%

MIXED turation=MVO?2
Echo-60% EF venous saturation O



CASE

62 female ICU
BP 50/30

CO-7 liters/min

HR 140 sinus tachycardia 1. Hypovolemic
2. Cardiogenic
Cold extremities 3. S?P“C.Sh.OCk
4. Dissociative shock
RA pressure 2 5. Obstructive shock
RV 30/ 0-2 6. Anaphylactic shock
PA 30/6
PCW 6 mm Hg
Systemic vascular resistance-400
MVO02 85% MIXED venous saturation=MVO2

Echo-60% EF



CASE

62 female ICU
BP 50/30
CO- 2.5 liter/min

HR 140 sinus tachycardia

1. Hypovolemic

2. Cardiogenic
Cold extremities 3. Septic ?hock

4. Dissociative shock
RA pressure10 5. Obstructive shock
RV 40/ 0-12 6. Anaphylactic shock
PA 40/22
PCW 36 mm Hg

Systemic vascular resistance-1900

MVO02 45% ¢
MIXED venous saturation=MVO2

2 Echo-20% EF



Knowing the etiology is most important to picking agents

..example anaphylaxis

Focus: cardiogenic shock .

Drugs



Cardiogenic shock

In-hospital mortality remains high (27%-51%)
LOW-CARDIAC-OUTPUT STATE

WITH LIFE-THREATENING END-

ORGAN HYPOPERFUSION AND Diamond and Forrester subgroup IV with a pulmonary
capillary wedge pressure (PCWP) >18 mm Hg and a
HYPOXIA cardiac index (Cl) <2.2 L min—-1 m-2,

Cardiogenic shock: mortality of 51%.
Most common etiology: AMI

SHOCK TriaP»

Clinical criteria: Clinical criteria: SBP <90 mmHg with adequate volume
SBP <90 mmHg for 230 min OR SBP <90 mmHg for 230 min OR and clinical or laboratory signs of
Support to maintain SBP 290 mmHg Catecholamines to maintain SBP =20 mmHg | hypoperfusion

AMND AMND

Clinical hypoperfusion:
Cold extremities, oliguna, mental
confusion, dizziness, narrow pulse p

Laboratory hypoperfusion:

End-organ hypoperfusion {urine output Clinical pulmonary congestion

<30 mL/h or cocl extremities) AND

Hemodynamic criteria: Impaired end-organ perfusion (altered
laf <2 7 1-min a2 2 mental status, cold/clammy skin and o
Clof<2.2 L-min '-m * AND ot o et Metabolic acidosis, elevated serum lactate,
PCWP 215 mmHg extrermnities, urine output <30 mLh, or

elevated serum creatinine

lactate =2.0 mmol/L)



e — SIRS, systemic inflammatory response syndrome

Contemporary Management of —_—
Cardiogenic Shock 6*& Output +

A Scientific Statement From the American Heart Association
«\_ Stroke volume v

Sean von Diepen, MD,
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Circulation. 2017:136:e232-e268. DOI:
10.1161/CIR.0000000000000525
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Receptor Binding Hemodynamic
| Medication Usual Infusion Dose a, B, B, Dopamine Effects
WVasopressor/inotropes
Dopamine (.52 ug-kg “min - + —~ +++ tCo
510 pgekg min 4+ + ++ T1C0, T5VR
10-20 ug-kg -min’ ++ - ++ T15WR, 1C0
Norepinechring 0.05-0.4 pgekg min ! T15VR, 1C0
Epinzphring 0.01-0.5 pg-kg min ++++ ++++ +++ —~ T1CC, TT5VR
Fhenylephrine 0.1-10 ng-kg -min ! +++ - — — t15VR
\ES0[ressin 0.02-0.04 W/min Stimulates ¥ receptors in vascular smooth muscle ITSVR, —PVR
Inodilators
Dobutamine 25-20 ug-kg -min’ -
|lsoproterenol 2.0-20 ng/min - ++++ +++ —~ T1C0, [SVR, [PVR
Milrinone 0.125-0.75 ug-kg "-min PD-3 inhibitor TC0, [5VR, [PVR
Enoximane 2-10 pgkg min -3 inhibitor 1C0, |SVR, [PVR
Levosimendan 0.05-0.2 pg-kg min Myotilament Ca’ sensitizer, FD-3 inhibitor TC0, [SVR, [PVR




Cause or Presentation
of CS

Considerations

Classic wet and cold

‘ Vasoactive Management

Norepinephrine or dopamine?4
Inotropic agentzto21*

\ 4

Fluid boluses®#*145
Norepinephrine, dopamine, or
vasopressin'4+212.213

Inotropic agents'***
Inhaled pulmonary vasodilators?'*

Normotensive shock

Inotropic agent or vasopressor

Euvolemic cold and dry

Norepinephrine or dopamine?#4
Inotropic agentzte21
Small fluid boluses

Aortic stenosis

Phenylephrine or vasopressin

In patients with reduced LVEF,
echocardiography- or PAC-guided
dobutamine titration

Aortic regurgitation

Dopamine
Temporary pacing

Vasodilatory warm and
wet or mixed cardiogenic
and vasodilatory

¥

Norepinephrine
Consider hemodynamics-guided therapy

Circulation. 2017:136:e232-e268. DOI:
2 10.1161/CIR.0000000000000525

Mitral stenosis

Phenylephrine or vasopressin
Esmolol or amiodarone

Mitral regurgitation

Norepinephrine or dopamine
Inotropic agents*
Temporary MCS, including IABP'*




Reducing complications

Central line
bund|e223.224

Target Components

ABCDE bundle?*® | Deliriumn,
weakness, and
ventilation

liberation

Daily awakening and
spontaneous breathing trials

Assessment and management
of delirium

Early and progressive mobility

Central
line—associated
bloodstream
infection

Hand hygiene
Maximal barrier precautions
Chlorhexidine skin antisepsis

Optimal catheter site selection
(avoidance of femoral approach)

Ultrasound-guided central line
placement

Dalily review of line necessity

Head of bed elevation

Sedation protocols targeting light
sedation with RASS or SAS scores

Daily sedation vacation if light
sedation contraindicated

Chlorhexidine oral rinse

Endotracheal tube with
subglottic secretion drainage

Ventilator-
associated
pneumonia

Ventilator

Stress ulcer
bund|e220-222

prophylaxis?2s.226

Stress ulcer

Proton pump inhibitor or H,
blocker in patients without
enteral nutrition

In enterally fed patients, the
risks of prophylaxis should be
balanced with risk of ventilator-
associated pneumonia

Deep vein
thrombosis
prophylaxis2é

Circulation. 2017:136:e232-e268. DOI:
10.1161/CIR.0000000000000525

2

Venous
thromboembolism

Routine venous
thromboembolism prophylaxis in
patients not on anticoagulants




The NEW ENGLAND

CONCLUSIONS
Among patients with acute myocardial infarction and cardiogenic shock, the risk of

JOURNAL o MEDICINE

NOVEMBER 1, 2018

One-Year Outcomes after PCI Strategies in Cardiogenic Shock

BP 70/50

Fix all 3 vessels or just circ?
LAD-90% prox
Circ closing
RCA-already closed

death or renal-replacement therapy at 30 days was lower with culprit-lesion-only PCI
than with immediate multivessel PCI, and mortality did not differ significantly between
the two groups at 1 year of follow-up. (Funded by tmpean Union Seventh Frame-
work Program and otters: CULPRIT-SHOCK ClinicalTrials.gov number, NCT01927549.)

A Time-to-Event Analysis
100
e

801 N Engl J Med 2018;379:1699-710

70-
60 Multivessel PCI

Relative risk, 0.88 {95% CI, 0.76-1.01)

50-
A0

60% STEMI Culprit-lesion-only PCI

201 (p = 0.01)

Patients Who Died from Any Cause (%)

l | | l l
120 180 240 300 360

Days since Randomization



CARE LOCATION CARDIOGENIC SHOCK MANAGEMENT PATHWAY

Resuscitation and Medical Therapy
Inotropes/Vasopressors

Mechanical Ventilation

Etoiogy specific Medical Therapy Destination Therapy: lots of planning

Event of
PCl device failure

CABG

Fibrinolysis D
s i i
Catastrophic

Temporary MCS® s Preparedness complication(s)
quality of life
|ABP plan due to LVAD-

after LVAD associated factors
Peripheral VAD

ECMO
Debilitative
comorbid
condition(s)

Spoke Hospital

Shock Hub Hospital

\
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Card

Durable VAD

Transplant 3 Destination VAD




summArRY: TEAM APPROACH

 UNDERSTANDING PHYSIOLOGY OF BP

 KNOW PATIENT VERY WELL—RENAL, LUNG, CARDIAC,
BLOOD

 KNOW DRUGS AND WHICH IS BEST FOR THAT PATIENT

* [F PLANNING ON TRANSPLANT: TALK WITH FAMILY AND
TRANSPLANT REFERRAL TEAM VERY EARLY



