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prag·mat·ic
/praɡˈmadik/

 adjective

 dealing with things sensibly and realistically in a 
way that is based on practical rather than 
theoretical considerations

 Clinical Question  Evidence  “My Practice”

Goldilocks Principle 
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Visual Learner (aka Lots of Slides) Rapid Sequence Intubation

 1956, Published Seminal Research on Mouth-To-Mouth 
Rescue Breathing

 1957, Wrote “ABC of Resuscitation”, Adopted by the 
AHA for CPR and BLS

 1958, Founded 1st US Intensive Care Unit in Baltimore 
(Baltimore City Hospital  Johns Hopkins)

 1961, Founded UPMC Department of Anesthesiology

 1970, First Described “Rapid Sequence Intubation”

Father of RSI

Peter Safar, 
MD

1. Free-flowing IV

2. Check equipment
3. Insert NG tube

4. Remove foreign 
material

5. Pre-oxygenate
6. Sniffing position

7. Place TELE leads

8. Give “priming” paralytic
9. Administer sedative

10. Apply cricoid pressure
11. Administer paralytic

12. Wait for effective 
paralysis without 
ventilation

Anesthesia and Analgesia, 1970

Elective Intubation vs. RSI

 Elective Intubation (Operating Room)

 Intubated for Elective Surgery, NPO

Normal(ish) Lung Function and Oxygenation

Not Critically Ill, No Shock, No Multiorgan Failure

 Rapid Sequence Intubation (OR, ICU, Anywhere)

 Intubated for Emergency Surgery, Not NPO

 Intubated for Acute Respiratory Failure

Critically Ill, Shock, Multiorgan Failure

“Physiologically Difficult Airway”

Patient Populations

 Operating Room

 Intubated for Elective Surgery, NPO

Normal(ish) Lung Function and Oxygenation

Not Critically Ill, No Shock, No Multiorgan Failure

 Intensive Care Unit

 Intubated for Acute Respiratory Failure, Not NPO

Baseline Chronic or Acute Lung Injury

Critically Ill, Shock, Multiorgan Failure

“Physiologically Difficulty Airway”

7 8

9 10

11 12



2/19/2026

3

Intensive Care UnitOperating Room

2% 40%
Russotto et al.  JAMA 2021

Hypoxemia 
(10-40%)
Hypotension 
(20-40%)
Cardiac 
Arrest (1-3%)

Life Threatening Complications Epidemiology Primer (e.g. How-To 
Evaluate a Randomized Controlled Trial)

 Primary Outcome  Patient Centered

 Valid Power Analysis and Recruitment

Overestimating Incidence or Effect  False 
Negative / Type II Error

 Matched Patients (Table 1)

 Separation / Adherence to Protocol

 Statistical Analysis

 Strength / Limitations

 Applicability

Steps in Rapid Sequence Intubation

 Preparation (NGT Decompression)

 Pre-Oxygenation

 Pre-Induction Meds (Fluids + Vasopressors)

 Induction Meds (Amnestic + NMB)

 Cricoid Pressure

 Intubating Position

 Blade Choice (DL vs. VL)

 Blade Geometry

Prepare (NGT Decompression)

 Clinical Question – Should an NGT be placed for 
gastric decompression prior to emergency 
tracheal intubation?

Pro – Decreased Aspiration (Incidence and Severity) 

Con – Increased Risk of Gagging and Vomiting, 
Epistaxis, Delayed Intubation, Tracheal Placement 

Prepare (NGT Decompression)

 Best Evidence To Date  None

 My Practice  When Timing Permits, Place NGT in 
Patients at High-Risk of Aspiration 

(Full Stomach/Emesis/Bowel Obstruction)

Pre-Oxygenation

 Clinical Question - What is the Best Method of 
Pre-Oxygenation? (Face Mask vs. HFNC vs. NIV)
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Pre-Oxygenation

 Best Evidence To Date  PreVent, FLORALI-2, 
PREOXI 

PreVent - Post-Induction BMV vs. No Ventilation

FLORALI-2 – HFNC vs. NIV

PREOXI – Face-Mask vs. NIV

Pre-Oxygenation (PreVent, NEJM 2019)

Pre-Oxygenation (PreVent, NEJM 2019)

 Prospective RCT of Post-Induction BMV vs. No 
Ventilation

 Pro – Improved Oxygenation, Con – Aspiration Risk

 Primary Outcome  Lowest SpO2

 7 ICUs in US, n=401

 BMV – 15LPM, RR 10, Peep Valve 5-10, Oral Airway,        
2 Hands

Pre-Oxygenation (PreVent, NEJM 2019)

 Prospective RCT of Post-Induction BMV vs. No 
Ventilation

 Pro – Improved Oxygenation, Con – Aspiration Risk

 Primary Outcome  Lowest SpO2

 7 ICUs in US

 Calculated Sample Size 350 Patients  Based on 5% 
Difference

 667 Screened  401 Randomized  401 Included in ITT

 BMV – 15LPM, RR 10, Peep Valve 5-10, Oral Airway,        
2 Hands

PreVent
Trial

NEJM 2019

Pre-Oxygenation (PreVent, NEJM 2019)

 Primary Outcome – Median Lowest SpO2  96% BMV vs. 
93% Control (p=0.01)

 Secondary Outcomes

 Severe Hypoxemia (SpO2 < 80%)  10.9% BMV vs. 
22.8% Control (p=0.002)

(SpO2 Differences Were Largest for Patients With Lowest 
SpO2 at Induction)

Aspiration and CXR Infiltrate  No Difference
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Pre-Oxygenation (Pre-Vent, NEJM 2019)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Largest Trial to Date

 Weaknesses

Unclear if Patient-Centered Outcome (SpO2 < 80%)

Pre-Oxygenation Method Not Controlled

 Excluded Patients w/ High-Risk for Aspiration

Pre-Oxygenation (FLORALI-2, Lancet 2019)

Pre-Oxygenation (FLORALI-2, Lancet 2019)

 Prospective RCT of NIV vs. HFNC 

 Primary Outcome  Severe Hypoxemia (Sp02 < 80%) for 
≥ 5 seconds

 28 ICUs in France, n=313

 NIV – PSV Titrated to Goal TV 6-8ml/kg w/ PEEP 5, FiO2 
100%

 HFNC – Flow 60L, Fi02 100%

Pre-Oxygenation (FLORALI-2, Lancet 2019)

 Prospective RCT of NIV vs. HFNC 

 Primary Outcome  Severe Hypoxemia (Sp02 < 80%) for 
≥ 5 seconds

 28 ICUs in France

 Calculated Sample Size 320 Patients  Based on 15% 
Difference

 745 Screened  322 Randomized  313 Included in ITT

 NIV – PSV Titrated to Goal TV 6-8ml/kg w/ PEEP 5, FiO2 
100%

 HFNC – Flow 60L, Fi02 100%

Pre-Oxygenation (FLORALI-2, Lancet 2019)

 Primary Outcome – Severe Hypoxemia (Sp02 < 80%)  No 
Difference

 23% NIV vs. 27% HFNC (p=0.39)

 Secondary Outcomes

PF Ratio ≤ 200  24% NIV vs. 35% HFNC (p=0.046)

CXR Infiltrate and Pneumonia  No Difference

No Difference in Other Serious Adverse Events

Pre-Oxygenation (FLORALI-2, Lancet 2019)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Largest Trial to Date

 Weaknesses

Underpowered (Based on 15% Difference)

Unclear if Patient-Centered Outcome (SpO2 < 80%)

 Did Not Exclude High-Risk Aspiration
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Pre-Oxygenation (PREOXI, NEJM 2024) Pre-Oxygenation (PREOXI, NEJM 2024)

 Prospective RCT of NIV vs. Oxygen Mask

 Primary Outcome  Severe Hypoxemia (Sp02 < 85%)

 24 EDs/ICUs in US, n=1301

 NIV – BIPAP (IPAP ≥ 10, EPAP ≥ 5), FiO2 100%

 Oxygen Mask – Non-Rebreather Mask or BVM w/o Ventilation

 Post-Induction Ventilation At Discretion of Proceduralist

Pre-Oxygenation (PREOXI, NEJM 2024)

 Prospective RCT of NIV vs. Oxygen Mask

 Primary Outcome  Severe Hypoxemia (Sp02 < 85%)

 24 EDs/ICUs in US

 Calculated Sample Size 1264 Patients  Based on 6% 
Difference

 4567 Screened  1301 Randomized  1301 Included in ITT

 NIV – BIPAP (IPAP ≥ 10, EPAP ≥ 5), FiO2 100%

 Oxygen Mask – Non-Rebreather Mask or BVM w/o Ventilation

 Post-Induction Ventilation At Discretion of Proceduralist

Pre-Oxygenation (PREOXI, NEJM 2024)

 Primary Outcome – SpO2 < 85%  9.1% NIV vs. 18.5% 
Oxygen Mask (p<0.001)

 Secondary Outcomes

 SpO2 < 80%  6.2% NIV vs. 13.2% Oxygen Mask

Cardiac Arrest  0.2% NIV vs. 1.1% Oxygen Mask

Aspiration  No Difference

All Prespecified Subgroups Favored NIV

(Obese, Severe AHRF, High APACHE II)

Pre-Oxygenation (PREOXI, NEJM 2024)

 Strengths

Pragmatic Prospective RCT, Multiple Sites

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Weaknesses

Unclear if Patient-Centered Outcome (SpO2 < 85%)

Control Arm was Primary NRB (not HFNC)

Post-Induction Ventilation Not Controlled (88% NIV 
vs. 31% Oxygen Mask)

 Excluded Patients w/ Contraindication to NIV  
(e.g., High-Risk Aspiration)

Pre-Oxygenation

 Clinical Question - What is the Best Method of Pre-
Oxygenation? (Face Mask vs. HFNC vs. NIV)

 Best Evidence To Date 

PreVent – Post-Induction BMV Reduces Hypoxemia

 FLORALI-2 – No Difference or ? Reduced Hypoxemia 
w/ NIV

PREOXI – Reduced Hypoxemia w/ NIV

 My Practice  Pre-Oxygenation w/ NIV (Pre- and Post-
Induction) Except In Patients w/ High-Risk of 
Aspiration (HFNC)

 Pragmatic Caveat – NIV Requires Resources

31 32
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Pre-Oxygenation

Should Occur In Head Up or Semi-Fowler 
Position at 30◦

Improves FRC and Diaphragm Function

Pre-Induction Medications

 Clinical Question – Does a Pre-Induction Fluid 
Bolus or Vasopressors Reduce Incidence of 
Cardiovascular Collapse?

Pre-Induction Medications

 Best Evidence To Date  PREPARE II, INTUBE 

PREPARE II – Fluid Bolus 

 INTUBE – Observational Trial

Pre-Induction Meds (PREPARE II, JAMA 2021)

Pre-Induction Meds (PREPARE II, JAMA 2021)

 Prospective RCT of Fluid Bolus vs. No Bolus 

 Primary Outcome  Cardiovascular Collapse 
(New/Increased Vasopressors, SBP < 65, Cardiac Arrest)

 11 ICUs in US, n=1065

 Fluid Bolus – 500mL Prior to Induction

Pre-Induction Meds (PREPARE II, JAMA 2021)

 Prospective RCT of Fluid Bolus vs. No Bolus 

 Primary Outcome  Cardiovascular Collapse 
(New/Increased Vasopressors, SBP < 65, Cardiac Arrest)

 11 ICUs in US

 Calculated Sample Size 1065 Patients  Based on 35% 
Difference

 1576 Screened  1067 Randomized  1065 Included in 
ITT

 Fluid Bolus – 500mL Prior to Induction
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PREPARE 
II

JAMA 
2022

Primary outcome and mortality rates (unadjusted)

Pre-Induction Meds (PREPARE II, JAMA 2021)

 Primary Outcome – Cardiovascular Collapse  No 
Difference

 21.0% Fluid Bolus vs. 18.2% Control (p=0.25)

 Individual Components  No Difference

 Secondary Outcomes

 28d Mortality  No Difference

No Difference in Other Serious Adverse Events

Pre-Induction Meds (PREPARE II, JAMA 2021)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Largest Trial to Date

 Weaknesses

 500mL Bolus Be Too Little

Did Not Control For Induction Agent (But No 
Difference Between Groups, Etomidate ~77%)

 15% Excluded Due to Emergency

Pre-Induction Meds (INTUBE, JAMA 2021)

Pre-Induction Meds (INTUBE, JAMA 2021)

 International Observational Trial 

 Outcome  Major Adverse Events During Intubation

CV Instability

 Severe Hypoxemia (Sp02 < 80%)

Cardiac Arrest

 197 Sites from 29 Countries

 2964 Patients Included in Analysis

43 44
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Pre-Induction Meds (INTUBE, JAMA 2021)

 Cardiovascular Instability  42.6%

(SPB < 65, SBP < 90 for > 30min, New/Increased 
Vasopressor, Fluid Bolus > 15mL/kg, Cardiac Arrest)

Mortality OR 2.47 (p<0.001)

 Significant Modifiable Variables

Pre-Induction Fluid Bolus  No Difference

Pre-Induction Vasopressors  No Difference

Propofol for Induction  Increased Risk (OR 1.23)

Pre-Induction Meds (INTUBE, JAMA 2021)

 Strengths

 Large International Analysis

 Weaknesses

Observational Trial

Pre-Induction Medications

 Clinical Question – Does a Pre-Induction Fluid Bolus or 
Vasopressors Reduce Incidence of Cardiovascular 
Collapse?

 Best Evidence To Date  PREPARE II, INTUBE 

PREPARE II – No Difference in CV Collapse w/ Fluid 
Bolus

 INTUBE – No Difference in CV Collapse w/ Fluid 
Bolus or Vasopressors

 My Practice  No Fluid Bolus, Start Vasopressors or 
Increase Vasopressor Rate by ~20% for At Risk-Patients 
(e.g., Almost All) and Have Bolus Available at Bedside

 Pragmatic Caveat – No Available RCT on Vasopressors

Induction Medications

 Clinical Question – Which Amnestic and NMB is Best for 
RSI?

 Efficacy (First-Pass Success)

 Safety (Hypoxia, Cardiovascular Collapse, Mortality)

Induction Medications

 Best Evidence To Date 

Amnestic Agent - KETASED, EvK, RSI 

Neuromuscular Blocker – Marsch, CURASMUR

Amnestic Medications (Background)

 Midazolam

Vasodilation w/ Large Doses, Slow Onset, Long 
Acting, Respiratory Depression

 Propofol 

Potent Vasodilation and CV Collapse

 Ketamine

 ? Improved Hemodynamics, ? CV Collapse

 Etomidate

 Stable Hemodynamics, ? Adrenal Suppression

49 50
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Amnestic Medications

 KETASED (Lancet 2009)

Prospective RCT in 77 ICUs and EDs in France, n=469

Primary Outcome  SOFA Score  No Difference

 Secondary Outcomes  28d Survival  No Difference

 EvK (Intensive Care Medicine 2022)

Prospective RCT in Single Center in US, n=801

Primary Outcome  7d Survival  77.3% Etomidate 
vs. 85.1% Ketamine (p=0.005)

 Secondary Outcomes  28d Survival  No Difference  

Amnestic Medications (RSI, NEJM 2025)

Amnestic Medications (RSI, NEJM 2025)

 Prospective RCT of Etomidate vs. Ketamine 

 Primary Outcome  28d Mortality

 14 ICUs and EDs in US (6 Medical Centers), n=2365

 Reference Ketamine (1-2 mg/kg) and Etomidate (0.2-0.3 
mg/kg) Doses Included, Final Decision Up to Proceduralist

Amnestic Medications (RSI, NEJM 2025)

 Prospective RCT of Etomidate vs. Ketamine 

 Primary Outcome  28d Mortality

 14 ICUs and EDs in US (6 Medical Centers)

 Calculated Sample Size 2308 Patients  Based on 5.2% 
Difference

 3439 Screened  2367 Randomized  2365 Included in ITT

 Reference Ketamine (1-2 mg/kg) and Etomidate (0.2-0.3 
mg/kg) Doses Included, Final Decision Up to Proceduralist

Amnestic Medications (RSI, NEJM 2025)

 Primary Outcome – 28d Mortality  No Difference

Ketamine 28.1%, Etomidate 29.1% (p=0.65)

 Secondary Outcomes

Cardiovascular Collapse  22.1% Ketamine vs. 17.0% 
Etomidate (NNH = 20)

SBP < 65, New/Increased Vasopressors, Cardiac 
Arrest, Death

Sepsis, Vasopressors, or APACHE > 20  NNH = 10

Ventricular Tachycardia  1.0% Ketamine vs. 0.2% 
Etomidate

No Difference Between Ketamine and Etomidate in Any Subgroup

55 56
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Cardiovascular Collapse in Each Subgroup

9.7 percentage points

Cardiovascular Collapse in Each Subgroup

10.9 percentage points

Cardiovascular Collapse in Each Subgroup

10.7 percentage points

Cardiovascular Collapse in Each Subgroup

Absolute 
difference
(95% CI)

Etomidate
(N= 1,189)

Ketamine
(N= 1,176)Blood Pressure during Intubation

-6 (-9 to -1)[98-141]118[92-138]112Lowest systolic blood pressure, mmHg

5.9 (2.7 to 9.2)(17.0%)197(22.9%)261<90 mmHg 

3.8 (1.1 to 6.5)(10.6%)123(14.4%)164<80 mmHg 

0.9 (-1.0 to 2.8)(5.5%)64(6.4%)73<65 mmHg 

-6 (-8 to -2)[-20, 0]-2[-29 to 0]-7Change in systolic blood pressure, mmHg

8.8 (5.1 to 12.6)(24.3%)274(33.2%)368>20 mmHg drop

9.2 (6.0 to 12.5)(14.7%)165(23.9%)265>30 mmHg drop

5.2 (2.4 to 8.0)(10.6%)119(15.8%)175>40 mmHg drop

Data given as no. (%) or median [IQR]*Nearly every blood pressure outcome measured was lower with ketamine than etomidate

Absolute difference
(95% CI)

Etomidate
(N= 1,189)

Ketamine
(N= 1,176)Hemodynamics during Intubation

5.4 (2.3 to 8.6)(15.9%)189(21.3%)251New or increased vasopressors

1.0 (-0.1 to 2.1)(0.9%)8(1.9%)17Arrhythmia during intubation

0.8 (0.1 to 1.5)(0.2%)2(1.0%)9Ventricular tachycardia

-0.1 (-0.5 to 0.3)(0.2%)2(0.1%)1Ventricular fibrillation

0.5 (-0.4 to 1.3)(0.6%)5(1.0%)9Heart rate <60 beats per minute

0.2 (-0.6 to 1.0)(0.8%)10(1.0%)12Cardiac arrest during intubation

0.5 (-0.6 to 1.6)(1.7%)20(2.2%)26Cardiac arrest within 1 hour of enrollment

Data given as no. (%) or median [IQR]

61 62
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Amnestic Medications (RSI, NEJM 2025)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and Adherence 
to Protocol

 Largest Trial to Date (More than KETASED + EvK Combined)

 Weaknesses

Underpowered for 5% Difference

Cardiovascular Collapse Outcomes Difference 2/2 
Vasopressor Use - ? Patient-Centered Outcome

 ? Ketamine Overdose (Median 1.6 mg/kg)

 Excluded Trauma Patients in ED

Neuromuscular Blockers (Background)

 NMB Use vs. Non-Use (Lundstrom, Cochrane Review, 2018)

No NMB Use 

Difficulty Laryngoscopy RR 2.54 (p=0.0003)

Difficult Intubation RR 13.27 (p<0.0001)

Upper Airway Discomfort/Injury RR 1.37 (p=0.008)

 Succinylcholine

Hyperkalemia, Bradycardia, Cardiac Arrest, MH

 Rocuronium

 Slower Onset, Risk of Awareness

Neuromuscular Blockers (Marsch, CC 2011) Neuromuscular Blockers (Marsch, CC 2011)

 Prospective RCT of Succinylcholine vs. Rocuronium 

 Primary Outcome  Sp02 Decrease ≥ 5%

 Single ICU in Switzerland, n=401

 Succinylcholine 1mg/kg, Rocuronium 0.6 mg/kg

Neuromuscular Blockers (Marsch, CC 2011)

 Prospective RCT of Succinylcholine vs. Rocuronium 

 Primary Outcome  Sp02 Decrease ≥ 5%

 Single ICU in Switzerland

 Calculated Sample Size 250 Patients  Based on 20% 
Difference (Interim Power Analysis  400) 

 579 Screened  420 Randomized  401 Included in ITT

 Succinylcholine 1mg/kg, Rocuronium 0.6 mg/kg

Neuromuscular Blockers (Marsch, CC 2011)

 Primary Outcome – Sp02 Decrease ≥ 5% No Difference

 Succinylcholine 37% vs. Rocuronium 34%

 Secondary Outcomes

 Sp02 ≤ 80%  No Difference (10% vs. 10%)

Time to Successful Intubation  81 sec 
Succinylcholine vs. 95 sec Rocuronium (p=0.002)

 Intubating Conditions, First-Pass Success, Intubation 
Attempts  No Difference 

67 68
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Neuromuscular Blockers (Marsch, CC 2011)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and Adherence 
to Protocol

 Weaknesses

Not Powered for 20% Difference

 Lower Rocuronium Dose (0.6mg/kg) Than Current SOC

All Direct Laryngoscopy

Neuromuscular Blockers (CURASMUR, JAMA 2019)

Neuromuscular Blockers (CURASMUR, JAMA 2019)

 Prospective RCT of Succinylcholine vs. Rocuronium 

 Primary Outcome  First-Pass Success

 17 EMS Units in France (Anesth or EM Physicians), n=1226

 Succinylcholine 1mg/kg, Rocuronium 1.2 mg/kg

Neuromuscular Blockers (CURASMUR, JAMA 2019)

 Prospective RCT of Succinylcholine vs. Rocuronium 

 Primary Outcome  First-Pass Success

 17 EMS Units in France (Physician Proceduralists)

 Calculated Sample Size 1204 Patients  Based on 7% 
Difference (Non-Inferiority Margin)

 1326 Screened  1248 Randomized  1226 Included

 Succinylcholine 1mg/kg, Rocuronium 1.2 mg/kg

CURASMUR
Complications

0

5

10

15

20

25

30

Any complication Hypoxaemia Hypotension Severe arrhythmia
Rocuronium Suxamethonium

Overall complications were lower with rocuronium (absolute difference 
−5.0%; P = .04).

Neuromuscular Blockers (CURASMUR, JAMA 2019)

 Primary Outcome – First Pass Success  No Difference

 Succinylcholine 79.4% vs. Rocuronium 74.6% 
(Difference ~ 5%)

 Secondary Outcomes  No Difference

Hypoxemia

Hypotension

Cormack and Lehane Airway Grade, Intubation 
Difficulty, Intubating Condition

Other Serious Adverse Events

73 74
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Neuromuscular Blockers (CURASMUR, JAMA 2019)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and Adherence 
to Protocol

 Largest Trial to Date

 Weaknesses

 Not-Blinded, FPS at Discretion of Proceduralist

 FPS 75-80% Low Compared to Other Studies

All Direct Laryngoscopy

Induction Medications (Amnestic, NMB)

 Clinical Question – Which Amnestic and NMB is Best 
for RSI?

 Best Evidence To Date  RSI, Marsch, CURASMUR

Amnestic (RSI) - No Difference in Mortality, Less 
Cardiovascular Collapse w/ Etomidate vs. Ketamine 

NMB (Marsch, CURASMUR) – No Difference in First 
Pass Success or Hypoxia

 My Practice  Etomidate and Rocuronium (Unless 
Early Planned Extubation)

 Pragmatic Caveat – Risk of Awareness with Long-
Acting NMBs

Induction Medications (Amnestic, NMB)

Rocuronium 1.2mg/kg Actual Body Weight

(Not Ideal or Adjusted Body Weight)

Cricoid Pressure

 Clinical Question – Should You Use Cricoid Pressure 
During RSI?

Pro – Decreased Aspiration

Con – Inferior View, ? Increased Aspiration

Pre-Oxygenation

 Best Evidence To Date  IRIS

Cricoid Pressure (IRIS, JAMA Surg 2018)
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Cricoid Pressure (IRIS, JAMA Surg 2018)

 Prospective RCT of Cricoid Pressure vs. No Cricoid 
Pressure

 Primary Outcome  Aspiration

 10 ORs in France, n=3471

 Full Stomach (<6H Fasting) or > 1 Risk Factor for 
Aspiration 

 All Patients Underwent RSI w/ Succinylcholine

Cricoid Pressure (IRIS, JAMA Surg 2018)

 Prospective RCT of Cricoid Pressure vs. No Cricoid 
Pressure

 Primary Outcome  Aspiration

 10 ORs in France

 Calculated Sample Size 350 Patients  Based on 5% 
Difference

 3472 Randomized  3471 Included in ITT

 Full Stomach (<6H Fasting) or > 1 Risk Factor for 
Aspiration 

 All Patients Underwent RSI w/ Succinylcholine

Cricoid Pressure (IRIS, JAMA Surg 2018)

 Primary Outcome – Aspiration  No Difference

Cricoid Pressure 0.6% vs. Sham 0.5% (p=.14)

 Secondary Outcomes 

Pneumonia, HLOS, Mortality  No Difference

Cormack and Lehane Grade 3/4  Cricoid 10% vs. Sham 5% 
(p<0.001)

 Intubation Time > 30 sec  Cricoid 47% vs. Sham 40% 
(p<0.001)

No Other Difference in Serious Adverse Events

Cricoid Pressure (IRIS, JAMA Surg 2018)

 Strengths

Blinded Prospective RCT

Cricoid Pressure and Other Elements of Intubation 
Standardized

 Largest Trial to Date

 Weaknesses

Observed Aspiration Rate was Low (0.5% vs. 2.8% 
Expected)

 Excluded Pregnant Women

Cricoid Pressure

 Clinical Question – Should You Use Cricoid Pressure 
During RSI?

 Best Evidence To Date  IRIS

No Difference in Aspiration

 Inferior Laryngeal View, Prolonged Intubation Time

 My Practice  No Cricoid Pressure

Intubating Position

 Clinical Question –
Which is the Best 
Intubating Position? 
(Head-Up vs. Ramp vs. 
Sniffing)

 First-Pass Success

Oxygenation

Aspiration
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Intubating Position

 Prior Evidence - Rao (Anesh & Analg 2008, n=85)

RCT of Head-Up vs. Ramped Position

No Difference in First-Pass Success or Time to 
Intubation

 Best Evidence to Date  CHECK-Up Trial  

Positioning (Check-UP Trial, Chest 2017)

Positioning (Check-UP Trial, Chest 2017)

 Prospective RCT of Head-Up Position vs. Sniffing Position

 Primary Outcome  Lowest Sp02

 2 x 2 Factorial Design (Checklist vs. SOC)

 4 ICUs in US, n=260

 Head-Up “Ramped” Position  25◦

Positioning (Check-UP Trial, Chest 2017)

 Prospective RCT of Head-Up Position vs. Sniffing Position

 Primary Outcome  Lowest Sp02

 2 x 2 Factorial Design (Checklist vs. SOC)

 4 ICUs in US

 Calculated Sample Size 248 Patients  Based on 5% 
Difference

 309 Screened  260 Randomized  260 Included in ITT

 Head-Up “Ramped” Position  25◦

Check-UP
Trial

CHEST 
2017

0

10

20

30

40

50

60

70

80

90

100

First-pass success Grade III/IV view Difficult intubation Bougie used

Sniffing Head-Up

P values: first-pass success 0.02; Grade III/IV view 0.01; difficult intubation 0.04; bougie 
use 0.002

Positioning (Check-UP Trial, Chest 2017)

 Primary Outcome – Median Lowest Sp02  No Difference

Heads-Up 93% vs. Sniffing 92% (p=.27)

 Secondary Outcomes

Grade III/IV  Sniffing 11.6% vs. Head-Up 25.4% (p=0.01)

 “Difficult Intubation”  Sniffing 4.6% vs. Head-Up 12.3% 
(p=0.04)

 First-Pass Success  Sniffing 85.4% vs. Head-Up 76.2% 
(p=0.02)

No Difference in Other O2 or Hemodynamic Outcomes
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Positioning (Check-UP Trial, Chest 2017)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Largest Trial to Date

 Weaknesses

 Factorial Design (Can’t Rule Out Interaction with 
Checklist)

Proceduralists Were All Pulm or Crit Care Fellows

 75% of Intubations Were Direct Laryngoscopy

Intubating Position

 Clinical Question – Which is the Best Intubating 
Position? (Head-Up vs. Ramp vs. Sniffing)

 Prior Evidence  Head-Up ~ Ramp

 Best Evidence to Date - CHECK-Up

 Sniffing Position  Improved View, FPS and 
Decreased Difficult Intubation

 My Practice  Sniffing Position (Pre-Oxygenation in 
Head-Up or Semi-Fowler Position at 30◦)

 Pragmatic Caveat - Ramped Position Not Practical in ICU

Blade Choice (DL vs. VL)

 Clinical Question – Should Video-Laryngoscopy 
Over Direct Laryngoscopy Be 1st Line For All 
Intubations?

Pro – ? Improved First-Pass Success

Con – Healthcare Value, Resources, Emergencies

Blade Choice (DL vs. VL)

 Best Evidence To Date  DEVICE, VLS

Blade Choice (DEVICE, NEJM 2023) Blade Choice (DEVICE, NEJM 2023)

 Prospective RCT of VL vs. DL

 Primary Outcome  First Pass Success

 17 ICUs and EDs in US, n=1417

 Blade Geometry Not Standardized
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Blade Choice (DEVICE, NEJM 2023)

 Prospective RCT of VL vs. DL

 Primary Outcome  First Pass Success

 17 ICUs and EDs in US

 Calculated Sample Size 1920 Patients  Based on 5% 
Difference (Planned Interim Analysis at 1000 Patients)

 1947 Screened  1420 Randomized  1417 Included in ITT

 Blade Geometry Not Standardized

Blade Choice (DEVICE, NEJM 2023)

 Primary Outcome – First Pass Success  VL 85.1% vs. DL 
70.8% (p<0.001)

 Secondary Outcomes 

 Severe Complications  No Difference

(Sp02 < 80%, SBP < 65, New/Increased Vasopressors, 
Cardiac Arrest, Death)

 Safety Outcomes  No Difference

(Esophageal Intubation, Teeth Injury, Aspiration)

Blade Choice (DEVICE, NEJM 2023)

 Strengths

Pragmatic Prospective RCT

Patients Well Matched w/ Good Separation and 
Adherence to Protocol

 Largest Trial to Date

 Weaknesses

Relatively Inexperienced Proceduralists (Average 50 
Intubations)

 Significant Inexperience w/ DL (~5% Proceduralists 
w/ > 25% of Previous Intubations w/ DL)

Blade Choice (VLS, JAMA 2024)

Blade Choice (VLS, JAMA 2024)

 Prospective RCT of VL vs. DL

 Primary Outcome  First Pass Success

 Single Site Academic OR in US (Cleveland Clinic), n=8429

 VL Standardized to Hyperangulated Blade w/ Rigid Stylet

 Stylet Use in DL Not Standardized

Blade Choice (VLS, JAMA 2024)

 Prospective RCT of VL vs. DL

 Primary Outcome  First Pass Success

 Single Site Academic OR in US (Cleveland Clinic)

 Calculated Sample Size 14,943 Intubations  Based on 5% 
Difference (Planned Interim Analysis at 25% / 50%)

 15,796 Randomized  8,429 Included in ITT

 VL Standardized to Hyperangulated Blade w/ Rigid Stylet

 Stylet Use in DL Not Standardized
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Blade Choice (VLS, JAMA 2024)

 Primary Outcome – First Pass Success  VL 98.3% vs. DL 
92.4% (p<0.001)

 Secondary Outcomes 

 Intubation Failure  VL 0.27% vs. DL 4.0% (p<0.001)

(Switching Device, > 3 Intubation Attempts, Composite 
of Airway and Dental Injuries)

Airway / Dental Injuries  No Difference

Blade Choice (VLS, JAMA 2024)

 Strengths

Pragmatic Prospective RCT

 Experienced Proceduralists (80% Anesthesia Residents or 
CRNAs, 20% Anesthesia Fellows or Attendings)

 Largest Trial to Date

 Weaknesses

 Single Center Trial, Single Vendor (Verathon Glidescope)

Unclear Significance of Blade Geometry and Rigid Stylet 
(vs. VL Alone)

Blade Choice (VL vs. DL)

 Clinical Question – Should Video-Laryngoscopy Over 
Direct Laryngoscopy Be 1st Line For All Intubations?

 Best Evidence To Date  DEVICE, VLS

DEVICE – VL Best (85.1% vs. 70.8%)

VLS – VL Best (98.3% vs. 92.4%)

 My Practice  Videolaryngoscopy 1st Line

 Pragmatic Caveat (DEVICE and VLS)  No Association 
Between Intubation Attempts and Complications

Blade Geometry

 Clinical Question – Should A Standard or 
Hyperangulated Video-Laryngoscopy Blade Be 
Used as 1st Line for All Intubations?

Blade Geometry

 Best Evidence To Date  BLADESHAPE 

Blade Geometry (BLADESHAPE, Anaesth 2024)
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 Prospective RCT of VL with Hyperangulated vs. Standard 
Blade Geometry

 Primary Outcome  % Glottic Opening

 Single Site OR in Germany, n=182

 Included ENT Patients w/ Anticipated Difficult Airway 
(Standardized Assessment in Pre-Op Clinic)

 Hyperangulated Blade Standardized to Rigid Stylet

Blade Geometry (BLADESHAPE, Anaesth 2024)

 Prospective RCT of Hyperangulated vs. Standard Blade 
Geometry

 Primary Outcome  % Glottic Opening

 Single Site OR in Germany

 Calculated Sample Size 182 Patients  Based on 16% 
Difference

 2540 Screened  182 Randomized  182 Included in ITT

 Included ENT Patients w/ Anticipated Difficult Airway 
(Standardized Assessment in Pre-Op Clinic)

 Hyperangulated Blade Standardized to Rigid Stylet

Blade Geometry (BLADESHAPE, Anaesth 2024)

 Primary Outcome – Median % Glottic Opening 
Hyperangulated 89% vs. Standard 54% (p<0.001)

Assessed by Recorded Vido Review

 Secondary Outcomes 

 First-Pass Success  Hyperangulated 97% vs. Standard 
67% (p<0.001)

 Intubation Failure  Hyperangulated 1% vs. 13% 
Standard (p=0.002)

(Conversion To Different Laryngoscope or Intubation 
Technique)

No Difference in Serious Adverse Events

Blade Geometry (BLADESHAPE, Anaesth 2024)

 Strengths

Blinded Prospective RCT, Appropriately Powered

Very Experienced Proceduralists (Practicing 
Anesthesiologists > 5yrs Experience)

Difficult Airway Inclusion Criteria 

 Weaknesses

Primary Outcome Not Patient Centered

 Single Site, Specific to ENT Patients

 Single Vendor (Storz CMAC)

Unclear Significance of Rigid Stylet

Blade Geometry (BLADESHAPE, Anaesth 2024)

Blade Geometry

 Clinical Question – Should A Standard or 
Hyperangulated Video-Laryngoscopy Blade Be Used as 
1st Line for All Intubations?

 Best Evidence To Date  BLADESHAPE

Hyperangulated Best (Glottic Opening 89% vs. 54%)

 * 100% Failed Intubations w/ Standard Blade (13) 
Were Successfully Intubated w/ Hyperangulated Blade

 My Practice  Hyperangulated 1st Line

 Pragmatic Caveat - ? Same for Less Experienced 
Clinicians

Summary

 Preparation (NG Tube Decompression)  Yes, When 
Indicated

 Pre-Oxygenation  NIV (or HFNC if Contraindications) 
in Head-Up or Semi-Fowler Position at 30◦

 Pre-Induction Meds (Fluids + Vasopressors)  No 
Fluids, Yes Vasopressors

 Induction Meds (Amnestic + NMB)  Etomidate + Roc

 Cricoid Pressure  No

 Intubating Position  Sniffing

 Blade Choice (DL vs. VL)  VL 1st Line

 Blade Geometry  Hyperangulated 1st Line
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Future Studies

 BREATHE – Smaller vs. Larger ETT

 ANGLE – Standard vs. Hyperangulated VL Geometry

Thank You!
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