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Management of intubated patients



;@B/j/ F THE AMERICAN PEO! American University of Beirut
— ARSI

When to Intubate your Patient?

* If refractory or no improving hypoxemia. (Pa02 <60 and Sp02 < 90%).
* If severe respiratory distress (RR>35), with accessory muscle use.

* If contraindicated or not improving on non-invasive methods and
self-pronation.

* If hemodynamic instability or decrease level of consciousness.

* Note: Early intubation is recommended if deterioration in respiratory
failure is anticipated. Take into account the delays that occur in intubation.

* To consider in prolonged dependence on BiPAP
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Preparation for Intubation

* Maintain high flow nasal cannula or BIPAP until intubation team
arrives.

* Ensure intubation equipment is present: video and direct laryngoscope,
stylets, bougies, ETT tubes with several sizes, suction catheter, airway, bag-mask
valve with viral filter, ventilation machine, stethoscope, 10cc syringe, tube holder,
etc...

* Prepare fluids and norepinephrine in case of low or borderline blood
pressure.

* Note that intubation must be performed by the most experienced
physician = Anesthesia team.
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Post-Intubation Management

* Insert NG tube.

* Insert Central line and arterial line.

e Obtain a CXR.

* Obtain ABGs one hour after initial settings.
* |nsert foley catheter for accurate 1/0O.

* In case of hypotension post-induction, give 500-1000mL of NSS bolus.
If patient remains hypotensive start norepinephrine.

e Start sedation: (target RASS -3 or -4)
- Analgesia: Fentanyl or remifentanil as per protocol.

- Sedative: Propofol or midazolam as per protocol. (double agents may be
needed).
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Initial settings on Mechanical Ventilator

e AC—VCor VC+ mode.

* Tidal volume: Vt 4-6mL/kg of ideal body weight IBW (use online calculator
to obtain IBW, calculated from height).

e PEEP: 5-10 cmH20. Depends on the level of support the patient was
on.

* FiO2: 100%.

* Respiratory rate: 18-24.

* | to E ratio: set Ti to have initial ratio at 1:1.
* Peak pressure <35 and Pplat <30.
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Table 3. The Berlin Definition of Acute Respiratory Distress Syndrome
Acute Respiratory Distress Syndrome

Timing Within 1 wesk of a known clinical insult or new or worsening respiratory
symptoms
Chest imaging® Bilateral opacities—not fully explained by effusions, lobar/ung collapse, or
nodules
Origin of edema Respiratory failure not fully explained by cardiac failure or fluid overload
Meed objective assessment (eg, echocardiography) to exclude hydrostatic
edema if no risk factor present
Oxygenationt
Mild 200 mm Hg = Pao./Fo. = 300 mm Hg with PEEP or CPAP =5 cm H.0®
Moderate 100 mm Hg < Paox/Fioe = 200 mm Hg with PEEP =5 cm HO
Sevare Paow/Fios = 100 mm Hg with PEEP =5 cm H.O

Abbrevigtions: CPAP, confinuous positive airway prassura; Fio,, fraction of inspired oxygen; Pac, partial pressure of

arterial cxygen; PEEP, positve and-expiratory pressure.
aﬂher“t radicgraph or computed tomography scan.

B altitude is higher than 1000 m, the comaction factor should be cakculated as folows: [Paow/Fio, x (barometnic prassure/
TE0Y.
“This may be delivered noninvasively in the mid acute respiratory distress syndrome group.
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EFFECT OF A PROTECTIVE-VENTILATION STRATEGY ON MORTALITY IN THE

ACUTE RESPIRATORY DISTRESS SYNDROME
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MarceLo BriTTo Passos Amato, M.D., Carmen Sibvia VaLenTe Bareas, M.D., Denise Machapo Mepeiros, M.D.,

Ricarpo Borges MacaLol, M.D., GuILHERME DE PauLa PinTo ScHeTTing, M.D., GeraLoo Lorenzi-FiLHo, M.D.,
RonaLpo Apie KaraLra, M.D., DanieL Deneinzeuin, M.D., CarLos Munoz, M.D., RoseLaine Ouvera, M.D.,

TeERESA YaE Tarkacakl, M.D., ano CarLos Roserto RiBeiro CarvaLHo, M.D.

NEJM, 1998
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Low-Tidal-Volume Ventilation in the Acute
Respiratory Distress Syndrome

Atul Malhotra, M.D.

NEJM 2007
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Limit the plateau pressure
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Limit the driving pressure
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SPECIAL ARTICLE

N ENGL | MED372;8 NEJM.ORG FEBRUARY 19, 2015

Driving Pressure and Survival in the Acute
Respiratory Distress Syndrome
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Epidemiology, Patterns of Care, and Mortality
for Patients With Acute Respiratory Distress Syndrome

in Intensive Care Unitsin 50 Countries

C

Probability of hospital survival by driving pressure

Probability of Hospital Survival

l.O-—I-_-

0.8

0.6

0.4+

0.2

Driving pressure, cm H,0
------ <14
>14

=YUSAID

"\\‘c;.é" FROM THE AMERICAN PEOPLE

JAMA. 2016;315(8):788-800.
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High vs Low PEEP
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Higher vs Lower Positive End-Expiratory Pressure
in Patients With Acute Lung Injury

and Acute Respiratory Distress Syndrome

. . . JAMA. 2010;303(9):865-873
Systematic Review and Meta-analysis

Trial
[ 1
Characteristic ALVEOLI? 2004 LOVS,? 2008 EXPRESS,!® 2008
Inclusion criteria Acute lung injury with Pao.:Fio, =3002 Acute lung injury with Pacs,Fio, =2502 Acute lung injury with Paos:Fio, <3002
Recruitment period 1999-2002 2000-2006 2002-2005
Recruiting hospitals (country) 23 (United States) 30 (Canada, Australia, Saudi Arabia) 37 (France)
Patients randomized to 276vs 273 476 vs 5090 385 vs 383°
higher vs lower PEEP
Validity
Concealed allocation Yes Yes Yes
Follow-up for primary 100 100 100
outcome, %
Blinded data analysis Yes Yes Yes
Stopped early Stopped for perceived futility No Stopped for perceived futility
Bxperimental intervention Higher PEEP according to Fiow chart, recruit- Higher PEEP according to FIo, chart, re- PEEP as high as possible without increasing
ment maneuvers for first 80 patients quired plateau pressures =40 cm H,0, the maximum inspiratory plateau pras-
recruitment maneuvars sure =28-30 cm H:0
Control intervention Conventional PEEP according to Fio, chart,  Cornwentional PEEP according to Fio, chart,  Conventional PEEP (5-9 cm Hp0) to mest
required plateau pressures =30 cm H:0, required plateau pressures =30 cm HO oxygenation goals
no recruitment maneuvers no recruitment maneuvers
Wentilator procadures Target tidal volumes of 6 mL/kg of predicted body weight; plateau pressures =30 cm H;0 (with exception as above); respiratory rate =35/

min, adjusted to achieve arterial pH 7.30-7.45; ventilator mode: volume-assist control (except higher PEEP group in LOVS required
prassure control); oxygenation goals: Pao, 55-80 mm Hg and SPo, 88%-05%:; standardized weaning)

Abbreviations: ALVECOLI, Assessment of Low Tidal Volume and Elevated End-Expiratory Pressure to Obviate Lung Injury; EXPRESS, Expiratory Pressure Study; Fio,, fraction of inspired
oxygen; LOVS, Lung Cpen Ventilation to Decrease Mortality in the Acute Respiratory Distress Syndrome; PEEP, positive end-expiratory pressure; SPOs, oxygen saturation.
ahcme lung injury defined according to the American-European Consensus Conference.

Bincludes 2 patients for whom consent was withdrawn prior to protocol initiation, without patient, family, and caregivers being aware of group assignment (ie, 983 patients analyzed).
CIncludes 1 patient for whom consent was withdrawn prior to protocal initiation, without patient, family, and caregiver awareness of assignment (ie, 767 patients included in the analysis).
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My Patient is still Hypoxic.. What to Do?

Non-Ventilatory Adjustments:

* Conservative fluid management: Diuresis plan monitored by 1/0,
hemodynamics, and creatinine.

* Increase sedation to target RASS -5 (unarousable) in case of
ventilator-patient dyssynchrony.

* |nitiate paralysis by rocuronium or cisatracurium pushes or infusions,
when there is persistent vent dyssynchrony.
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Early Neuromuscular Blockade in the Acute Respiratory
Distress Syndrome-

* 340, with P/fio2 <150 randomised for early continuous infusion of
cisatracurium vs usual care. NEJM 2016
e Cisatracurium improved survival
* 1006, with P/fio2 <150 randomised for early continuous infusion of
cisatracurium vs usual care. NEJM 2019
» Stopped early. No benefit.
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My Patient is still Hypoxic.. What to Do?

Ventilatory Adjustments for Refractory hypoxemia

* Tidal Volume management: when Pplat >30, {, Vt to 4mL/kg IBW,

expect to have hypercarbia, T RR as needed to compensate and
monitor for auto-PEEP.

* PEEP/fiO2 management:

Use the ARDSnet lower PEEP/Higher FiO2 scale to target SpO2 88-
95% and Pa0O2 >55-80 mmHg.

Lower PEEP/higher Fi0O2

FiO; 03 (04 |04 |05 |05 |06 |07 |07
PEEP |5 5 8 8 10 10 10 12

FiO, 0.7 |08 | 0.9
PEEP (14 |14 | 14
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My Patient is still Hypoxic.. What to Do?

Ventilatory Adjustments for Refractory hypoxemia:

* | to E ratio management:
Increase Ti to obtain a lower I:E ratio and invert it if needed. Follow
this sequence: 1:1 to 1.2:1 to 1:5:1 to 2:1.

Monitor for hypercarbia and auto-PEEP.
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When to Prone Intubated Patients?

e Persistent hypoxemia P:F <150 for 12 hours after optimal PEEP
titration. Should be implemented early.

* Contraindications: hemodynamic instability, shock, acute bleeding,
tracheal surgery, pregnancy, increased ICP, increased intra-abdominal
pressure, cardiac instability, unstable cervical spine, sternal instability.

* Patient must be in deep sedation and paralyzed.
e Duration of pronation 16-20hrs per session.
* Average pronation sessions per patient is 4.

Mayo® 2017
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When to Prone Intubated Patients?

* PEEP management in pronation:
- { PEEP after pronation and MPEEP prior to return to the supine
position in order to prevent de-recruitment.
- % the difference: for example, if PEEP is 8 in the prone position, but
was 12 in the supine position, then consider increasing PEEP to 10

prior to return to supine condition.

* When to end pronation sessions:
Once P:F ratio is maintained above 150 while on supine position after

4 days.
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General Considerations in COVID-ICU Rotation

Residents should be ready for daily morning rounds with the
following information:

* Day count since COVID infection (symptoms) and not PCR test.
e COVID treatments. (received/ongoing/pending/not received).
» Antibiotics (duration/empiric or targeted, organisms detected)

* DVT prophylaxis (standard/high intensity/therapeutic, with
justifications).

* Lines, tubes, ... (inserted/required).
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General Considerations in COVID-ICU Rotation

Residents should be ready for daily morning rounds with the following
information:

* Settings of non-invasive ventilation if patient is not intubated (high flow
nasal cannula/BIPAP).

* Ventilation settings (mode, Vt, RR, PEEP, fiO2, Ti or |:E ratio, driving
pressure, PIP, Pplat, auto-PEEP if present, dysynchrony if present).

» Sedation agents (including paralysis with duration).

* Disposition from COVID-ICU to medical regular ICU/RCU/regular floor in
severe COVID infection is after 20 days from symptoms (and not PCR).

* Consider consulting palliative team
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COVID-ICU Management:
Diagnostics, Therapeutics, and
Mon-Invasive Ventilatory
Support

Diagnostics:

* Daily workup: CBCD, chemistry, ABGs,
CXR [especially if intubated).

* Labs to be monitored for worsening
diseaseor drug toxicity: CRP,
procalcitonin (to be done every other
day).

* Pre-procedursl Isbs: PT, PTT.

* Infectious workup: DTA or sputum for
gram stain and culture, blood
cultures, urine cultures, etr...

v |f myocarditistheartfailure/l| are
suspected: trop, proBNE, TTE.

suspicionof ba
infection, with
Coordinate wit

6. DVT prophylax

Standarat fora
subQ daily, ari
Kol

High intensity
D-dimer and 51
coagulablests
BID, ar heparir
Morte: Switch te
confirmed PE/L
suspicion. Mor

l

Therapeutics:

1. Dexamethasone: mg VPO daily for
10 days [extendduration if still in
resp. failure).

2. Remdesivir: 200mg IV on first day,
then 100mg daily for 8 days=. [Daily
LFTs, discontinue if » 5x normal. Do
not use if eGFR < 30}

3. Convalescent Plasma: Given once
perweek for 2 doses.

Naon-Invasive Vent

Maneuvers: by ord
1. Mon-rebreathe
oxygen flow of
to flush if need
2. Highflow nasal
settings 60L/m
Increasein fid:
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COVID-ICU Management:
Invasive Mechanical
Ventilation

4. Tocilizumab [Actemral: Car Pharmacy fo 3. Self-Pronation: _ When to intubate your patient?
aclfust dose exe. B571 - Requires cooperation and abilty of the v |f refractory or no improving
Dose: 4to 8mefkg IV for 2 doses at patient o rotate independently. h (8. (BT < vt i <
least 12 hours apart. (fr 4 40 gl - Contraindieated if: severs rsp. distress, . Ifysﬁ?rl: Ir:!-:-‘riratu-gr ;St-rilﬁﬁ [RR:IE;EII
Aveid in severe infection, septic shock, fx of immediate need for itubation, ith | '
T8, hvof hepatits, immumccompomisad Femodynamic instabiity, sftened ments! WITT SCCessory muscle use.
.G'ai et ! status, recent spine or abd, sugery, faos! * If contraindicated or not improving on
Zereen f‘, hepatitis B/C before using iy, pregnancy, morbid obesity, seizures. non-invasive methodsand seHf-
Py— Protocod of Self-Pronation: pronation.

. Empiric Antibiotics: Only if high clinical “3ominto2fws onbely, ' If hemodynamicinstability or decrease

Post-Intubation Management:

Insert NG tube.

Insert Centrallineand arterial line.
Obtaina CXR.

Obtain ABG= one hour after initial
EEtrings.

Insert foley catheter for accurate /0.
In case of hypotension post-
induction, give 500-1000mL of M55
bolus. If patient remainz hypotensive
start norepinephrine.

Start sedation: [fagset R455 -3 or -4}

- Analgesig: Fentanyl or remifentanil
as per protocol

- Sedative: Propofol or midazolam as

per protocol. fdouble agenes may be
el

Initial settings on Mechanical
Ventilator:

AC —C or VC+ mode.

Tidal volume: ¥t 4-6mL/kg of ideal
body weight |BW [Lise onffme coladator to
onbitawiey MM cafoonlaeed Froer D]l

PEEP: 13 cmH20.

Fidi2: 1005,

Rezpiratory rate: 18-24.

| toE ratio: =et Ti to have initial ratio
at1:1.

Peak pressure<35 and Pplat <30.

MNon-\entilatory Adjustments:

Conszervative fluid manazement:
Diuresis plan monitored by /0,
hemaodynamics, and creatinine.
Increasesedation totarget RASS -5
[unarousable)in cazeof ventilator-
patient dyssynchrony.

Initiate paralysis by rocuroniumaor
cizatracurium pushes or infusions,
gzpecially when P:F ratic iz< 150, or
refractory ventdyssynchrom.

Ventilatory Adjustments for Refractory

hypoxemia

* Tidal Volume management: when
Pplat =30, J- Vtto 4mL/kg IBW,
expect to have hypercarbia, TRRas
needed to compensste and monitor
for auto-PEEP.

*  PEER/fi02 management:
Use the ARDSnet lower PEEF/Hizher
Fi2 =cale to target Sp02 B8-95% and
Pal2 =55-80 mmHz.

[Py, (03 (o4 o4 Jo5 [05 [o0s (07

PEEP S 5 | ] ] w 1w 1w 1

[Fo, Toa7 (a3 (a3
PEEF 14 14 14

* | to Eratioc management:
IncreaseTi to obtain a lower |:E ratio
and invert it if needed. Follow this
sequence: 1:1to 1 2:1t0 1:5:1t0 2:1.
Maonitor for hypercarbia and auto-
PEEF.

When to Prone intubated patients?

Perzistent hypoxemia P:F<150 for 12
hours after optimal PEEP titration.
Should be implemented early.
Contraindications. hemodynamic
inztability, shock, acutebleeding,
tracheal surgery, pregnancy,
increased |CP increased intra-
abdominal pressure, cardiac
instability, unstable cervical spine,
sternal instability.

Patient must bein deepsedationand
paralyzed.

Duration of pronation 16-20hrs per
EEEEi0n.

Average pronation sessions per
patientiz4.

PEEF management in pronation:

- l-PEEP after pronationand “T-PEEP
prior to return to the supine position
in order to prevent de-recruitment.

- % the difference: for sxsmpls 7
FEEF is & in the prone position, But
was 1.7 in the supine position, then
consider increasing PEEP to 10 prior
L FEturn to sLpine comdition.

When to end pronation sessions:
Cnce PrF ratioc is maintzined above
150 while on supine position after 4
days.




