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 corona virus disease 2019 (COVID-19) 
represents the greatest medical crisis 
the world has confronted since the 
“Great Influenza” pandemic of 1918. 



 During the early months of the pandemic, 
when little was known about the virus, 
the acute hypoxemic respiratory failure it 
caused did not appear to fit conveniently 
or consistently into our classification of 
acute respiratory distress syndrome 
(ARDS) 



To Intubate or Not?
Is This Really ARDS?
The Theory of ARDS Phenotypes
COVID-19 Phenotypes and Lung Protective Ventilation
Phenotypes vs. Disease Evolution in COVID-19
Conflicting Evidence Regarding COVID-19 Phenotypes
Pathologic and Radiologic Features of COVID-19
The Renin-Angiotensin-System and Hypoxemia in COVID-19
Observation and Interpretation during a Global Medical Crisis
The Theory of Patient Self-Inflicted Lung Injury (P-SILI)
Invasive Ventilation Usage and Associated Mortality
Invasive Ventilation Duration
PEEP and Tidal Volume Parameters
Respiratory System Compliance
Lung and Chest Wall Compliance
The Interplay of Oxygenation, PEEP, and Compliance
Lung Recruitment Potential
The Role of NIV in ARDS and Viral-Induced ARDS
The Role of NIV in COVID-19
The Risk of Healthcare Provider Cross Infection during NIV









Oxygenation impairment in adults (PaO2/FiO2 Ratio)

Mild ARDS: 200 mmHg < PaO2/FiO2 a ≤ 300 mmHg 
(with PEEP or CPAP ≥ 5 cmH2O or non-ventilated)

Moderate ARDS: 100 mmHg < PaO2/FiO2 ≤ 200 mmHg 
(with PEEP ≥ 5 cmH2O ،or non-ventilated)

Severe ARDS: PaO2/FiO2 ≤ 100 mmHg (with PEEP ≥ 5 
cmH2O ،or non-ventilated)

When PaO2 is not available ،SpO2/FiO2 ≤ 315 suggests 
ARDS (including in nonventilated patients) 







1) Make sure about the oxygen outlet delivery of at least 
90%

2) Nasal Cannula up to 6 L/min

3) Face Mask 7-10 L/min

4) NRBFM or Reservoir mask (good fit) 10-15 L/min

5) 5) High Flow Nasal Cannula (HFNC) titer to target SpO2



6) Non-invasive Ventilation (NIV) with high 
flow oxygen (10-20 L/min)
a) Tight fit mask ،helmet if available
b) CPAP : 10 to 16 cmH2O
c) BIPAP : I/E = 10-24 cmH2O/4-10 cmH2O 
(results in PS of 6 to 14)
d) It depends on patient’s tolerance
e) Staff availability to control delivery of 
NIV 



7) If above fail = Intubation and Mechanical 
Ventilation (MV):

a) Continuous hypoxia ،SpO2 <85-90% ،for 1-2 hours
b) Continuous respiratory distress with

i) Respiratory acidosis, pH <7.25
ii) Rising PaCO2 ≥ 70 mmHg
iii) ROX index ≤ 4.88
iv) Decreasing GCS/altered mental status
v) Convulsions
vi) Persistent hypotension, BP <90 mmHg or MAP <65 

mmHg for over 1 hour despite resuscitation 



d) Pre-oxygenate with 100% FiO2 for 5 
minutes with reservoir ،NIV or HFNC

e) Rapid-sequence intubation 









APRV is mostly thought of as an alternative 
rescue mode for the difficult to oxygenate 
patient with acute lung injury (ALI) and acute
respiratory distress syndrome (ARDS) 



 is a form of bi-level assisted ventilation 
 utilizing continuous positive airway pressure 

(CPAP) with periodic pressure releases
 The ventilator settings for APRV do not usually 

include the respiratory frequency but instead :
 the duration of Phigh, Thigh in seconds;
 the duration of Plow, Tlow in seconds; 
 absolute value of Phigh and Plow.
 the patient is able to breathe spontaneously  

during both of these phases.





Initial modes of MV
- Mode should be the one that physician AND 
staff  is familiar with the most.

Consider neuromuscular blockade  Cisatracurium
for 48 hours (PFR <150)

Conservative fluid management (ARDS without 
tissue hypoperfusion)



HEPA filter (high efficiency particulate air )
 beginning of inspiratory limb 
 End of expiratory limb

HME (Heat and Moisture Exchange)
 beginning of ETT





 Pronation is one of the only interventions 
shown to improve mortality in ARDS



• Moderate to severe ARDS with PaO2:FiO2 
ratio < 150 mmHg and FiO2 ≥ 0.6

• Early within the course of the disease (ideally 
< 48 hours) following 12-24 hours of 
mechanical ventilation .



Absolute:
•  Spinal instability
•  Open chest post cardiac surgery/trauma
•  <24hrs post cardiac surgery
•  Central cannulation for VA ECMO or BiVAD
support



 Relative:
• Multiple Trauma e.g. Pelvic or Chest fractures, Pelvic 
fxation device
• Severe facial fractures
• Head injury/Raised intracranial pressure
• Frequent seizures
• Raised intraocular pressure
• Recent tracheostomy <24hrs
• CVS instability despite resuscitation with fluids and 
inotropes
• Previously poor tolerance of prone position
• Morbid obesity
• Pregnancy 2nd/3rd trimester









If patient demonstrates improvement on

 Prone ≥16 hrs per 24 hrs. Repeat every day.
 There is no day limitation for maintaining 

prone ventilation and it should be repeated 
every day while beneficial.



 Recruitment manoeuvre is application of a 
high level of sustained airway pressure to 
open up the collapsed alveoli and then apply 
appropriate PEEP to prevent the
collapse of the recruited alveoli. 



Indications
1. As a temporary rescue therapy to improve 
oxygenation.
2. After disconnection of ventilator circuit 
(however in such cases it would be 
worthwhile to have closed suction). 



Pre-requisites

• Patient should be well sedated/paralysed.
• Patient should be hemodynamically stable.
• Patient should be well hydrated and not 
hypovolemic.
• Avoid in patients with chronic obstructive 
airway disease, intracranial hypertension and 
pregnancy. 



 Method 1:
Keep the patient in CPAP mode and deliver 
40 cm H2O pressure for up to 30 s at FiO2 of 
1.0 



 Method 2:
-Put patient in pressure control mode
-FiO2 of 1.0
-Inspiratory pressure 40–50 cm H2O
-PEEP 20–30 cm H2O
-Rate 8–20/min
-Duration 1–2 min

Start with lower inspiratory pressure (40) and 
PEEP (20) and if there is no response go to 
higher pressure



 Complications 
1. Hypotension (mean arterial pressure < 60 
mmHg)
2. Desaturation (SpO2 < 85%)
3. Cardiac arrhythmias
4. Barotrauma (pneumothorax, 
pneumomediastinum, new air leak) 



 Optimal PEEP level represents a balance 
between regional areas of overstretching and 
regional derecruitment to prevent VILI, while 
achieving optimal oxygenation and 
minimsing harmful effects such as 
haemodynamic compromise.



 1- PEEP by Best oxygenation
 2- PEEP by Best Compliance
 3- PEEP by Esophageal pressure
 4- ARDS table
 5- PEEP by Pressure/volume curve 



 Best or optimal PEEP will be defined as the PEEP 
below which PaO2 /FIO2 falls by at least 20%.

 If at least 20% PaO2 /FIO2 decrement is not 
obtained, then PEEP that result in the highest 
PaO2 will be selected.

 Set PEEP at 25 cmH2O with fixed Tidal Volume 
(TV) of 6ml/kg (IBW). FiO2 is set to 60%.

 Then decrease PEEP in steps of 4 cmH2O every 
10 min until PEEP of 5 cm H2O is reached



 PEEP will be increased sequentially by 4 cm H2O 

increments until peak inspiratory pressure of
40 cm H2O, or plateau pressure of 30 cm H2O 

reached, or hypotension or decrease of 20% 
in cardiac output is observed.

 Compliance and Plateau pressure will be 
measured after each incremental step of 
PEEP.



 Inspiratory pressure and PEEP will be 
adjusted to achieve the best lung compliance 
possible while not exceeding transpulmonary
end Inspiratory pressure of 25 to 30 cm H2O, 
and at the same time maintaining a positive 
transpulmonary end expiratory pressure of 
not more than 5 cm H2O.



 Below UIP ,  above LIP





Two controversies
1- early invasive ventilation 
2- avoid intubation at all costs



1-fear regarding potential aerosolization from 
non-invasive invasive ventilation (NIV) or high
flow nasal oxygen.

2- sudden, acute respiratory destabilization in 
46-65% of COVID- 19 patients in the ICU,  
Thus pre-emptive intubation appeared 
reasonable from a safety perspective.



3-development of patient self-inflicted lung injury (P-SILI) 
from spontaneous breathing at a supranormal VT 
generated by high trans-alveolar pressures (> -15 cmH2O) 
from a combination of high respiratory drive, preserved 
respiratory muscle strength and near-normal lung 
volumes.

Hypothetically, early intubation and control of the 
ventilatory pattern might mitigate the severity of 
respiratory failure.



1- Early on invasive ventilation was associated 
with extraordinarily high mortality (~70-
100%).

2- severely hypoxemic patients initially 
appeared stable, with relatively intact 
pulmonary mechanics and respiratory muscle 
reserve, often without apparent respiratory 
distress (“silent hypoxemia”).

3-shortage of ventilators



 the evidence strongly suggested
that the primary risk for clinician infection 
was not NIV or high flow nasal oxygen, but 
rather intubation and associated periods of 
bag-mask ventilation.







 Thank you 


