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OBJECTIVES

Review the recent literature and guidelines regarding the management of
critically ill patients in the emergency department.

Examine differences in intravenous fluid choice for patients with sepsis and
critical illness.

Discuss the recent evidence on awareness after paralysis.

Review and develop strategies to improve mechanical ventilation and sedation
of critically ill patients in the emergency department. e
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¢“CRITICAL CARE IN THE ED”
TOPICS

1. Optimizing Hemodynamics
2.1V Fluids
3. Sedation

4, Mechanical Ventilation
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PREPARE II Trial

In critically ill adult patients
undergoing intubation, does a
500-mL IVF bolus decrease CV

collapse?
Flusd bolus (n = 538) o fluld bolus (n = 527)

Primary outcome

[nsdmxummmm_w o 113(21.0) 96 (18.2) l
Effect of Fluid Bolus Now Of InCTEased FeCeipt of Vasopressors 111(20.6) 93(17.6)
Administration on Systolic blood pressure <65 mm Hg® (n=535) (n=524)
Cardiovascular Collapse 21(39) 242
Among Critically Il Patients . diac arrest ) 8(15)
Undergoing Tracheal
Intubation L 407) 3(06)
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A Randomized Clinical Trial { Secondary outcome

n-hosphal death prior to (
SAINT LOUIS
UNIVERSITY. ]

Russell DW, et al. PREPARE Il Investigators. JAMA. 2022 Jul
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In critically ill adult patients
undergoing intubation, does a
500-mL IVF bolus decrease CV

collapse?

Effect of Fluid Bolus
Administration on
Cardiovascular Collapse
Among Critically lll Patients
Undergoing Tracheal
Intubation

‘A Randomized Clinical Trial

@ SAINT LOUIS
UNIVERSITY.

PREPARE II Trial <U >

IV fluid bolus (vs. no fluid
bolus) did not

significantly decrease the

incidence of CV collapse.

Russell DW, et al. PREPARE Il Investigators. JAMA. 2022 Jul
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The PLUS Trial

. 1

Finfer 5, et al. PLUS Study Investigators. Balanced
Multielectrolyte Solution versus Saline in Critically Il Adults
N EnglJ Med. 2022 Mar




- The PLUS Trial

Kaplan-Meier Estimates of the Probability of Survival
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Finfer s, et al. PLUS Study In .
Multielectrolyte Solution versus Saline in Criticaly Il Adults
N EnglJ Med. 2022 Mar

~ tors. Balanced
SAINT LOUIS gat
UNIVERSITY,
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The PLUS Trial

lower in the BMES vs. saline group.
* No difference in AKI.
* No difference in need for new dialysis.

Finfer S, et al. PLUS Study Investigators. Balanced Multielectrolyte Solution versus
Saline in Critically Il Adults. N Engl J Med. 2022 Mar

Crystalloid Liberal or Vasopressors Early Resuscitation in Sepsis
CLOVERS Trial
N

Restrictive vs Liberal Fluids?

IV Fluid Administered during First 24-Hr Period

400

Early Restrictive or Liberal Fluid Management
for Sepsis-Induced Hypotension

Restrictive vs Liberal Fluids...

No significant difference in mortality
‘g@ saT Louss before discharge home by day 90.
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IMECHANICAL VENTILATION

The Ventilator is & Weapon!
The Ventlator i o Weapen]
The Venbilator s o Weapon!
The Ventilator is o Weapon!
The Ventilator is  Weapon!
The Ventilator is « Weapon!
The Ventilator is a Weapon!
The Ventilator is a Weapon!
The Ventilator is o Weapon!
The Ventilator s a Weapon!
The Ventilator is a Weapon!

Keys to Lut:g/ﬁrpfgctgle\Ventllatlon

Obtain accurates ' /[l f Prevent
height (| Hyperoxia

Prevent naB oy Ventilate
Volutraum _ - 5 ppropriately

Prevent ) R \  Prevent
AR Aspiration

SAINT LOUIS
UNIVERSITY.
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Initiate ED Ventiator Protocol

LUNG PRO
The LOV-ED Trial

v’ Lung-protective ventilation in the ED
* Increased by 48.4% (intervention
group).
* Decreased mortality — 34.1% vs
19.6%
* Increase vent-free & hospital-free
days.

m SAINT LOUIS Fyller BM, Fer N - o PEEP-FiO2 Table
B sunmious o o 5 e R e R
35 e
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Intiate ED Ventiator Protocol

LUNG PROTEC VENTILATION:
The LOV-ED Trial

i NM. Implements >-based bundled mechan e )G e By Wogh (89 s 0
lung-prote a 1 J Emerg i

v’ Lung-protective ventilation in the ED
* Increased probability of receiving
LPVin ICU.

e 0,8 305 1o 1) s sbaon
" Tirste PO for 0, -8035X o 202 540

“THERAPEUTIC
MOMENTUM?”
v ...So, what we do in the ED
really matters!!!

W SAINT LOUIS Fuler M, Fe; ctive Ventiltion nitiated PEEP-F02 Table

UNIVERSITY.

[35 30 [30 [0 [0 [0 3 [0 [so] o o s 05 ]

Gl e TR

Obtain

accurate After patient stabilized, use tape measure for height measurement
patient
height

Set tidal volume (VT) - 6mi/kg Ideal Body Weight (IBW) according to
IBW chart —see Figure #2
Wi (e +  Target 6mi/kg I8W if possible ARDS
Prevention +  Range 6-8mi/kg IBW if no ARDS
+  Keep PIP<30cmH,0. I PIP remains abave 30 cm H:0,
decrease VT 10 4-6ml/kg of IBW or consider switching to
Servo | ventilator to monitor Plateau Pressures

SAINT Louis Fuller BM, Ferguson IT, Mohr NM, et . Lung-Protective Ventilation nitated in the Emergency.
“ Department (LOV-ED): A Quas| Experimental, Before After Trial. Ann Emerg Med. 2017 Sep.

K&

Set PEEP 2 ScmH;0
*  Estimated BMI >30, set PEEP to BcmH,0
Atelectrauma *  Estimated BMI >40, set PEEP to 10cmH20
Prevention Body Mass Index (BMI) =
*  [Weight (lbsy/height (in)*) x 703
* See PEER/FIO; table

Initiate FIO; at .30-.40 (not 1.0) after intubation

Hyperoxia ®  Thrate FIO; for Sp0; - 90-95% or Pa02 55-60 mmMg
Prevention *  If hypoxic, use PEEP table for most appropriate FIO,-PEEP
combination

PEEP-FiO2 Table

FiI0oz [30 (40 [40 [ 50 [50 [e0 [70 [ 70 [ 70 [&0] 9090 [ 90 100
/S 8 8 10 |10 (10 |12 |14 |14 14 | 16 | 1B | 20-24

PEEP | 5
SAINT LOUIS Fulle B4 Ferguzan T, Mok Nig w1 al &
UniVeRITE Deartment {LOV-ED) A Quas: Gepe amemial Before-Aftes Trisi &1 Emesg boed 2017 Sen
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Set respiratory rate 16-30 breaths per minute
Ventilate *  Monitor for Intrinsic PEEP, as lower rates may be nesded in
appropriately these patients.
For patients without lung injury or lung disease, adjust RR
for ETCO; 35-45mmHg

. Elevate head of bed >30 degrees.
Aspiration

i * RN or trained caregiver place naso-or oro-gastric tube.
Precautions Place on intermittent suction per hospital protocol

M| sainT Louis Fller BM,Ferguson T, Mohr NV et a. Lung Protectiv Ventltin iited i the Emergency
£64 L Ll Department (LOV-ED): A Quasi-Experimental, Before-After Trial. Ann Emerg Med. 2017 Sep.

Low Tidal Volume Ventilation for Emergency Department Patients:
A Systematic Review and Meta-Analysis on Practice Patterns and Clinical Impact

Low Tidal
Volume
Ventilation

Goal
6-8mL/kg
PBW

inK...Fuller BM, et al. Crit Care \
SAINT LOUIS
UNIVERSITY

Low Tidal Volume Ventilation for Emergency Department Patients:

A Systematic Review and Meta-Analysis on Practice Patterns and Clinical Impact

ED
« Increase in ED LTVV with ED-based vent protocols. e R ‘"::::‘::
« Significant reduction in ED TV (-1.5mL/kg PBW).

ICU
* Use of ED LTVV assoc with increase in ICU LTVV.
* Significant reduction in ICU TV (-1.0mL/kg PBW).

e
The Ventilator

Overall, decrease of —2.0mL /kg
PBW over 10-year period.

De Monnin K...Fuller




LUNG PROTECTIVE VENTILATION Z CHEST
Outcomes & Costs

What is the association between use of
lung-protective ventilation in the ED and

outcomes?

* 58.4% received LPV. e

* Decreased mortality. hg.:}‘tii':‘:‘ln:::tts al!n
* Decreased ARDS. LPV..

* Shorter duration of mechanical l ~$6,000/stay!

ventilation (4 vs 5 days). (US$34,153 vs $40,418)
* Shorter hospital LOS (11 vs 14 days).
@ UiveRsIT ;

THE PILOT TRIAL [ |

Oxygen-Saturation Targets for Critically 111
eLow ~ 90% Adults Receiving Mechanical Ventilation

. oo
*Intermediate ~ 94% What is the optimal SpO, target?
*High ~ 98%
Low? Intermediate? High?
“..use of various 02 targets did not

affect survival or mechanical
ventilation-free days through 28 days.”

m SAINT LOUIS
8 UNIVERSITY.
©r
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THE PILOT TRIAL [ |

~ e Oxygen-Saturation Targets for Critically 111
roport; P Al L Ventilation y . .
o of Patients Alie and Free of Mechanical Vent Adults Receiving Mechanical Ventilation

What is the optimal SpO, target?

Low? Intermediate? High?

m SAINT LOUIS
8 UNIVERSITY.
©r




THE PILOT TRIAL

Ventilator-free Days

Oxygen-Saturation Targets for Critically 111

Adults Receiving Mechanical Ventilation
. l What is the optimal SpO, target?

In-Hospital Death by Day 28

Low? Intermediate? High?

Oxygenation Targets

| O, nation;
. ¥ 0,

* Pa0O2 75-100 mmHg
-> adjust PEEP; FiO2

Ventilation:
* EtCO2 35-40 mmHg
* PaCO2 35-45 mmHg
ERR. - adjust RR; Tidal Volume
@ e arte

LS4 Panchal AR, etal. 202

The light is on...Awareness with Paralysis

AWP Incidence?
OR: 0.1-0.2%

*ICU: 10.7%
* ED: 14.2% .

« Overall (ED+ICU) = 12.3%.

* Pooled estimate of AWP from
good-quality studies

~1.9-3.4%.
| Bt
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The light is on...Awareness with Paralysis

« Single-center, prospective, observational
* 383 mechanically ventilated ED patients.

« Recall of AWP assessed by interview ".
after extubation before hospital
discharge.

* Three expert reviewers determined
whether patients had AWP.

Py saint Lours
8 UNIVERSITY.
i

The light is on...Awareness with Paralysis
* The prevalence of AWP = 2.6%.

* Exposure to rocuronium higher ey
in the AWP group at 70% :
* vs 31.4% with other NMBs. y

* AWP group had higher mean
values on threat perception
scale

* vs No AWP group -- 13.4% vs 8.5%.

m SAINT LOUIS
| UNIVERSITY.

The light is on...Awareness with Paralysis

* Q1: What is the prevalence of recalled

awareness with paralysis (AWP) in .
intubated ED patients? [t = CHEST

* Q2: What clinical variables are associated
with AWP?

m SAINT LOUIS
| UNIVERSITY.

4/21/2023
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The light is on...Awareness with Paralysis

* Q1: What is the prevalence of recalled
awareness with paralysis (AWP) in

intubated ED patients? |

* Q2: What clinical variables are associated ‘
with AWP?

TABLE 3 | Patient Memories Assessed Following Extubation

Memory of being shown 6 0f 43 (14%) 0of 12 (0%) 3 of 21 (14%) 30 of 764 (4%)
picture of an apple prior
to ntubation

AINT LOUIS

The light is on...Awareness with Paralysis

1.9-7.4% @

SAINT LOUIS > cheal Intubation,
E’E UNIVERSITY acheal Intubatio

Richmond Agitation The ED-SED Study: A Multicenter, Pospective
Sedation Scale (RASS) Cohort Study of Practice Patterns and Clinical
-!m-_m_ Outcomes Associated With Emergency Department
IR Combith ) e e i v v o 'SEDation for Mechanically Ventilated Patients
Veryagitated Pullsor remaves wbels) o cathetarf); aggressive 2
| 2 P frequant non-purposetul mavement, fights ventlstor -E
Restless Anaiout but mevements not aggeessive, vigorous '5‘
4

N : " Definitions:
Deep Sedation Avg RASS: -4
(standard practice)
Ex I vs
nbunsed:\m N response to voice, but mavement or eye opening 10 physical 5

Nat fully alrt, but has sustained awakering

o {eye-opening/eys contict) to oie 10 econds]

T
DIOA

o " Y 4
o _g Light Sedat‘:z? re;:h)/g RASS: -1
Unarousable Na response 10 voie or physicalstimudaton 2 'y group)
T. SAINT LOUIS
W UNIVERSITY. Fuller BM, Roberts BW, Mohr NM, et al. The ED-SED Study. Crit Care Med. 2019.

33

11



-
3 Richmond Agitation
Sedation Scale (RASS)
[Scale| _Label | p
Combative Violent, Immediate danger to staff °
Very agitated Pulls or remaves tube{s) or catheter(s); aggressive g
Agitated S P e L g
Restless Anxious but movements not aggressive, vigorous g
| Alertand calm  Spontanecusly pays atienton o car giver =
Not fully alert, but has sustained awakening

Drowsy. leye-opening/eye contact) to voice (>10 seconds) g
Light sedation Briefly awakens with eye contact to volce (<10 seconds) a
a

Decreased: d dati Ing to volce (but no eye contact)
-Vent Free Days -
ovreen e Rl I
y =]
- Delirum/Coma Unarousable No response 10 voice or physical stimulation =

BN saint outs Fuller B, Roberts BW, Mohr KM, et o
UNivERsiTY. The £D-SED Study. it Care M, 2015

34

% of recorded sedation scores

]

Richmond Agitation-Sedation Scale

The Feasibility of Implementing Targeted
= z SEDation in Mechanically Ventilated Emergency
ey M Department Patients: The ED-SED Pilot Trial*

4/21/2023

ea: y and Clinical Outcomes
Pre-intervention Intervention Group
(n=196) (n=219)
RASS =3 -2

60.2%

Deep Sedation 38.8%

Ever achieved light sedation 49.2% 69.1%

Awareness with paralysis 2.6% 3.6%
Ventilator-free days 19.9 (10.6) 22.0(9.0)
ICU-free days 18.1 (10.4) 20.8 (8.7)
Hospital-free days 14.3 (10.1) 15.2(9.2)

Mortality 20.4% 10.0%

The Feasibility of Implementing Targeted
SEDation in Mechanically Ventilated Emergency
™ Department Patients: The ED-SED Pilot Trial*

SAINT LOUIS
Y

36
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Use of a Drone-Delivered Automated External
Defibrillator in an Out-of-Hospital Cardiac Arrest

¢“CRITICAL CARE IN THE ED”
SUMMARY

1. Optimizing Hemodynamics
* Early Pressors > Fluids

2. IV Fluids

* No difference - balanced fluids vs saline.
* Restrictive Fluids for volume overload?
* No difference in other conditions.

¢“CRITICAL CARE IN THE ED”
SUMMARY

3. Mechanical Ventilation
* Lung Protective Ventilation is essential!
* Normalize oxygenation & ventilation.

4. Sedation

* Awareness with Paralysis is more than we think.

* Prioritize adequate sedation before & during
intubation.

* Keep sedation light after.

13
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