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CAUSES OF SHOCK:

LV failure ("cardiogenic” shock):
LV systolic failure (e.g. MI, myocarditis, beta-blocker overdose)

Acute aortic or mitral valve regurgitation (e.g. endocarditis,
upture, aortic dissection)




CAUSES OF SHOCK:
Arrhythmic shock:
Tachyarrhythmia (usually >> 150 b/m)
Bradyarrhythmia (usually < 45 b/m)




CAUSES OF SHOCK:

Obstructive:
eumothorax




CAUSES OF SHOCK:

Vasodilatory shock (“distributive” shock):

Sepsis

Severe systemic inflammation (e.g. pancreatitis, post-cardiac
)ost-M




CELLULAR RESPONSE TO SHOCK:

Acidosis
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bedside approach to undifferentiated shock/hypotension

Cardiac Output

High output:

- Warm extremities.

- Low diastolic Bp.

- Wide pulse pressure.
- May be febrile.

- May look toxic.

- Capillary refill is
variable.

IVC or Lung Significant RV LVEF Mitral
Jugular POCUS pericardial | dilation or
vein effusion aortic
size regurg?
Distributive shock <4 L Normal nt/ T
- Septic shock™ = = =
- Anaphylaxis™ or (or focal
- Adrenal crisis®, Thyroid storm abnormality
- Post-cardiac arrest SIRS normal from
- Pancreatitis, Hepatic failure pneumonia)
- Neurogenic (trauma, spinal anesth)
- Vasodilatory medications
Hypovolemic shock N PR N Normal nt/ T
- Vomiting, diarrhea, overdiuresis = v ——
- Hemorrhage (Gl, peritoneal, RP)
Abdominal compartm. syndrome
RV failure T Normal nl/ T
" PE, - + -
- Decompensated chronic PH
- RV myocardial infarction
Tamponade = Normal nl/ T

Tension pneumothorax

No slide on

affected - - -
hemithorax
AutoPEEP / high airway pressure nl/T™ Normal nl/ T
- Asthma > COPD > ARDS - +/— -
- Exacerbated by hypovolemia
- Dx based on history, vent waves
LV failure nl/T B-lines NN
- Ml everywhere - +/_ +/_
- Miyocarditis, postpartum CM
- Takotsubo cardiomyopathy
- Beta-blocker overdose
Valve dysfunction nl/T B-lines nkfl 4
- Endocarditis everywhere — - =

- Post-MI papillary muscie rupture
- Prosthetic valve dysfunction

LV outflow obstruction (LVOTO)

- Elderly with chronic HTIN

- HOCM or Takotsubo CM

Low output

- Cool extremities.

- Diastolic Bp may be
normal.

- Narrow pulse
pressure.

- Delayed capillary
refill.




SHOCK 1S EXTRAORDINARILY IMPORTANT
BECAUSE IT IS GENERALLY A AINAL coMton
FPATHWAY BEFORE DEATH-

RS/BLE,



CLASSIC SIGNS & SYMPTOMS OF SHOCK:

Changing mentation:

New-onset delirium can be a sign of shock. However, this is
neither very sensitive nor specitic. Most new-onset delirium isn't
due to shock. Furthermore, patients with cardiogenic shock often
maintain normal mentation (delirium tends to be a feature of septic
shock rather than of cardiogenic shock).

rdia




CLASSIC SIGNS & SYMPTOMS OF SHOCK:

Prolonged capillary refill
Narrowed pulse pressure

Decreased urine output:

urine output below 0.5 cc/kg/hr is worrisome for renal
usion. Immediately following Foley catheter placement
known - in this situation scanty and
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Approach tTo undifferentiated shock/hypotension

Investigations to consider

Data revieww

— Vital sign & lab trends.

— Recent procedures or medication changes™?

— Relevant history (e.g. heart failure, adrenal dysfunx).

Bedside exam including:

- General appearance & skin perfusion.

- POCUS of heart & lungs.

- POCUS scan for DVIT if PE is a concern.

- Abdominal exam (tender? tense? Consider FAST).

Labs, potentially including:

— Basic labs (chemistries, CBC, coags, liver function tests).
— [T tate.

— If infection suspected: cultures, urinalysis.

— If infected suspected & ABX started: procalcitonin.

— If hemorrhage possible: type & cross-match blood.

— If adrenal insufficiency possible: cortisol levell

— If thhyroid storm suspected: TSH & free T4.

Radiologic studies

- EKG.

— Chest X-ray (7?7 Evidence of heart failure or PNA).

— Formal echocardiogram, if POCUS is equivocal.

— CT scan depending on scenario, for example:

CT angiogram if PE suspected.

CT abdomen/pelvis to look for septic focus.

CT angiogram abdomen to look for hemorrhage.

N




Initial Assessment

. Pulse Pressure )
. Shock Index Arterial Wave

. Urine Output Analsyis

Traditional vs. New
Acute vs. Ongoing
Static vs. Dynamic

Global vs. End Organ

. Mentation pH
. Skin Perfusion

Serum Lactate

- Pulse Base Deficit
.- Blood Pressure

Echocardiography

St02 (NIRS)

Endpoints

Resuscitation

N



SHOCK INDEX (ST)

SI=HR/ SBP
Elevated early in shock
Normal 0.5 - 0.7

I >0.9 predicts:

> sresence of normal HR & BP

>




BASE DEFICIT:

Sensitive measure of inadequate perfusion
Normal range -3 to +3
Run on blood gases

> ission BD correlates to blood loss

>



BASE DEFICIT CLASSIFICATION

Mild <5 11%
Moderate 6-9 23
10-15 447
16-20 53%
>20 70%

Severe




DOPPLER ECHOCARDIOGRAPHY
(TRANSTHORACIC OR TRANSESOPHAGEAL)

Allows for physician Dependent on:

bedside assessment: Technology investment
Technical expertise

Ventricular function

Intra-observer
variability




ARTERIAL PRESSURE WAVEFORM
SYSTEMS

Measures pulse pressure & stroke volume variation

Examples of systems:
PICCQO (Phillips)
pulseCO (LIDCO,Ltd.)
FloTrac/Vigileo (Edwards)
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Adult Trauma

60 70 80 90 100 110 120

Geriatric Trauma
90 100 10 120 130 140 150 160 /

130




Stabilization




Stabilization must start
immediately,

often before the cause of
< Knowr




STABILIZATION:

volume resuscitation:
Often advisable, with the following exceptions:

Patients with left ventricular function failure and pulmonary
edema.

. The total amount of fluid administered should generally be limited
to <1-2 liters in the absence of a history suggesting substantial
tal-body volume depletion (e.g., severe gastroenteritis with a




STABILIZATION:

vasopressor administration:
ed immediately if the blood pressure is inadequate




STABILIZATION:

Antibiotics:

ures should be



STABILIZATION:

Steroids:

> ted for patients whom you suspect have
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Bl g Lg).o).a,’b Ql)l.o.:.g)) 'o.«\.>9 YW | 4L Ju) ).o)Ln-o
temperature < 35°C
* pH <7.2, base excess>-6, lactate> 4 mmol/L

ionised calcium< 1.1 mmol/L




»Acidosis - Serum pH < 7.20

»Ongoing Marker of Severe Physiologic
Derangement

Decreased cardiac contractility
reased cardiac output




Coagulopathy Acidosis




HYPOTHERMIA

Defined:
Core Temp < 35C (95F)




LACTATE

Indirect measure of oxygen debt

Normal value = 1.0 mEq/L

Values > 1.0 correlate to magnitude of shock
- MO TGI'T




MECHANICAL MEANS OF
STOPPING HEMORRHAGE

Pelvic Binders

Reduce pelvis volume
Tamponade effect

Tourniquets

died extensively




IV Access Principles in Shock

* Fastest, simplest route best (antecubital)
 Large bore, short length (14-16 gauge, 2inch length)
* Flow limited by IV gauge & length not size of vein

Optimally

« Two people attempting simultaneously

« Two different sites (above & below diaphragm)

« Two to ’rhree sites required per major trauma

— Femoral — Subclavian]

escue device




Fluid Resuscitation




Too little... Too much...

Ongoing shock Increased bleeding

oagulopathy Dilution coagulation

factors




Normal Saline Lactated Ringers

Na,Cl Na, Cl, K, Ca,

id of choice for Lactate

uid of choice per




BLOOD ADMINISTRATION

Traditional Emerging
Management Management

Fluid Blood Fluid Blood

Give 2 Liters PRBC 5-10 u Minimize 1:10r 1.2

| - ! (Plasma: RBC)
Continue IV's  Wait for labs

wide open l Protocolize

Plasma
! Massive

Platelets Transfusion
Protocol




Massive transfusion protocol (MTP) template

The information below, developed by consensus, broadly covers areas that should be included in a local MTP. This
template can be used to develop an MTP to meet the needs of the local institution's patient population and resources

= ~
Senior clinician determines that patient meets criteria for MTP activation OPTIMISE: \
- d = oxygenation
v = cardiac output
(& = ) - tissue perfusion
Baseline:

Full blood count, coagulation screen (PT, INR, APTT, fibrinogen), biochemistry, = metabolic state

arterial blood gases
~ MONITOR

' (every 30—-60 mins):

Notify transfusion laboratory (insert contact no.) to: = full blood count

‘Activate M TP’ . _coa_gulation screen
8 e, = ionised calcium

h 4 A 4 - arterial blood gases

/ \ /S—enior clinician \ AIM FOR:
Laboratory staff « temperature = 35°C

- -a
= Notify haematologist/transfusion specialist Requoeftnits RBC *pH=72
= Prepare and issue blood components o e S D » base excess = —6*
. ?Asn{i:ci‘u:tse:erg eat testing and 0‘ Sotsass shacale = 4 aamolll
blood F<;ompc>2ent requirgments o 1 adult thgrapeptig dose platelgts » Ca?* = 1.1 mmol/lL
= Minimise test turnaround times SFer do -t;anexamnc N s - platelets = 50 x 10%/L
- Consider staff resources AaSiini S . . ) * PT/APTT < 1.5 x normal
o cryoprecipitate if fibrinogen <1 g/L «-INR <15
i i a Orlocally agreed configuration T
Haematologist/transfusion \ / - fibrinogen > 1.0 g/L
specialist /
= Liaise regularly with laboratory '
and clinical team ( Bleeding controlled? |
= Assist in interpretation of results. and - - - “The numericalrepresentstion of base excess can be
- v shown differentlyin varying texts. Pleasse be awars
Q\nse on blood component support / YES No that for the purposes of this template, s base excess of
7 =-8 refers to 8 base excess of -5, -4, -2 and so forth. A

- 2 - - base excess of -7, -8, -2 and so on is associated with =
’ Notlfy tra?éfus'onnl:g_‘l):r’atory to: ’ worsening prognosis. Thenormalrangefor base
ease

excess is -2 - +2.




BLOOD PROGRESSION IN HEMORRHAGE

Immediate

10 minutes 50 minutes

Emergency Type
| ncoeemaenes [ spiic B Crossmaed.
ABO & Rh ABO & Rh
= Compatible Type
Antibodies

/



TRANEXAMIC ACID (TXA)
EXAMPLE PROTOCOLS

Military Protocol
Give within 1-3 hours of injury

>

>

>



CHANGING PARADIGM

Traditional

ED OR




DAMAGE CONTROL SURGERY (1990'S)

Stage I
Initial Control of Hemorrhage

Stage I1
Stabilization

Stage II1
Definitive Treatment



Damage Control Resuscitation




PERMISSIVE HYPOTENSION

.- w

Restricted fluid
administration

Avoid "popping the
clot”




HEMOSTATIC RESUSCITATION

o\

. ‘a.

Early diagnosis in ED

1:1 ratio (PRBC to
FFP)



BLOOD LOSS

OLD ATLS:
After 20 years of high volume fluid
resuscitation

Chasing tachycardia

Using Crystalloid > Blood

Little evidence of improved survival

consensus.



NEW TREATMENT PARADIGM

Resuscitate

N



SUMMARY

Assess for coagulopathy early
LR is fluid of choice in trauma
Utilize Massive Transfusion Protocol

Small volume resuscitation
techniques




