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CBF =  MAP - ICP

Hemodynamic collapse in Shocked patients





n=336

25% incidence of hypotension in RSI

Normotensive to start

ETI assoc w/ higher mort = CI 1.9 (1.1-3.5)



Known Harm:

-Hypotension is associated with mortality in Trauma and 
especially TBI  

- Fuller (Injury, 2014) demonstrated relationship with 
mortality to mortality:

1.5X     if SBP >120
2.0X     if SBP < 100
3.0X     if SBP < 90 This Matters!

BTF says keep SBP>90

2014



Difficulty with Terms

•“Fentanyl Dropped his pressure”

•What is hypotension

- Depends on clinical situation, physiology, injuries, etc

- Limits not really established  (BTF wants SBP > 90) 

•Clinically significant Hypotension
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TBI pts > 15 yrs, Isolated Brain injury 

Head AIS > 3

Admitted to Level I or II

n=15,733

Injury, 2012



15-49 yrs:  SBP < 110         OR: 1.98 (1.65-2.3)

50-69 yrs: SBP < 100         OR: 2.20 (1.46-3.31)

> 70 years: SBP < 110        OR: 1.92 (1.35-2.74)



- 589 pts - Endpoints: Death or  GCS <13 at 2 wks

- Inclusion:
❖ Median GCS = 4   (but some GCS 14).
❖ or, Head AIS > 3

- Increased Risk Associated with: 

hypoxia, hypotension, hypothermia, total 
Prehospital time and direct triage

2014



Hypoxia 12.6%



Hypotension  4.1%



Hypothermia 24.8%



Statistical Analysis (multivariate analysis)

Hypotension and hypoxia associated with death
Hypoxia associated with poor outcome

OK so far – Right

“Indirect admission was protective”

n=589Thom, et.al.
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`

Direct
Trauma Center Triage

Associated with
worsened Neuro outcome

Adjusted for severity and other variables
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Science 

•Association does not imply Causation

- Associations are observations 

- Very EASY to drink the cool-aid

•Human Nature
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After adjustments = 4.69 (4.08–5.31)
n=209,000
NNT = 17



Science

•Same study

- Helicopter transport to level I same as level II.  

CI: (1.74 - 2.03)  and  (1.64-2.00)
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Answer:   WE DO NOT KNOW!!!



Prehospital airways

•Larger studies

•Very little scientific support
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Pre-Hospital ETI/RSI 

• Vast majority of studies are associations

• Lots of Emotion



Increased mortality = 2.8 (1.1-7.6)

Ground Providers

2012



Case matched cohort

n=55 (165 matched controls)

Ph-Eti=69% mortality

Basic airway =55% mortality

P=.011



Why, oh why???

•Lots of studies showing good success rates

•RSI improves first pass

•Don’t believe it?  

•Makes no sense



11% Desat during RSI

9.5% sbp < 90

71% hyperventilation 

2015



n=300

stable for 3o min prior to RSI

If Hypotensive (SBP<90) 
then mort increased CI 2.1 (1.2-3.9)

2o12





Shock index

•SI = HR/SBP

•0.3-0.7 are “normal”

28

Heart 
Rate

SBP
Shock 
Index

110 140 0.8

120 120 1.0

120 100 1.2



Lowest rate is 6.5% 

Shock Index





Why does hypotension matter?

•Known Harm:

- Hypotension is associated with increased mortality in TBI   

- Fuller (Injury, 2014) demonstrated relationship with 
mortality to mortality:

1.5X     if SBP >120
2.0X     if SBP < 100
3.0X     if SBP < 90 
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This Matters!

BTF says keep SBP>90



Double blind RCT

N = 299

Improved “good” Functional Outcome

No mortality difference

Barnard 2010



360 Critical Care Ground Paramedics

Serving 4 Million People

97% Success Rate

All pts between 10 and 30 min from trauma center



Good neuro outcome 
PH RSI 51%
Hospital 39%

p=0.046

No difference in the 
primary outcomes

“massage the data”





PreHospital Deaths

•There were 10 deaths after PH-RSI

- 2 had SBP = 70 prior to RSI

- 5 had confirmed tube placement died en route

❖ 2 initial SBP = 100

❖ 3 initial non-obtainable Blood pressure

- 3 had failed airway and hypoxia and death
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What if the 10 lived?
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Assume that PH and ER rates are the same,  and the 10 that died at PH-RSI 
were saved  

Then PH had a 30% death rate and 
ED had a 38% death rate. 

p=.0327 



If we can prevent hypotension 
and hypoxia 

during RSI….



Points to Consider

•Patients at Risk for Hypotension

- SHOCK INDEX

- Trauma (shock or not)

- TBI population is vulnerable

- any person undergoing RSI
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hypotension



What causes Hypotension

•Drugs?

•Reduction in Adrenergic Tone?

•Changes in Cardiac output?
- Drugs? Doses?
- Preload?
- Contractility
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Drugs

•Benzodiazepines

•opiates

•Etomidate

•Ketamine

•dexmetetomidine
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Drugs

•Choose the right agent

•Choose the right dose
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Adrenergic tone

•Lower drug doses

•Titrated Drug doses ?

•Preventative pressors ?
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All 20 had high vagal tone

Biochemical marker



Cardiac Output

•Pretreat with volume ?

•Pressors to increase preload ?

•Preload physical maneuvers? 

•Address vagal tone ?
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𝐶𝑂 = 𝐻𝑅	
  𝑥	
  	
  𝑆𝑉



OXYGENATION



Causes of Hypoxemia
•Low FiO2 and Toxins

•Extra-pulmonary Shunt

•Intrapulmonary Shunt 

•Physiologic Shunt at Alveoli (apex)

•Low SvO2

•Dead Space

•Apnea 

Oxygen Carrying Capacity?
Acidosis
Anemia



Hypoxia - RSI

VQ mismatch





TREATMENT BUNDLES

•DELAYED SEQUENCE INTUBATION

•NO INTUBATION

•PREOXYGENATION

•ADDRESSING PRELOAD 

•PRESSORS

•MODIFY VENTILATION TECHNIQUES



…..Other Stuff



Aspiration and VAD

•Elevate the head of the bed

•Et tubest with supraglottic suction


