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most common symptom

• Dyspnea

• Hypoxemia

• acute respiratory distress syndrome (ARDS).



Goal of Oxygenation

• The optimal oxygen saturation (SpO2) in adults with COVID-19 who 
are receiving supplemental oxygen is uncertain

• However, a target SpO2 of 92% to 96% seems logical

• SpO2 <92% or >96% may be harmful.



Oxygen therapy liberal or conservative?

• SpO2 <92%  potentially harmful 

• a liberal oxygen strategy (median SpO2 of 96%) was associated with 
an increased risk of in-hospital mortality when compared to a more 
conservative SpO2 strategy



Acute Hypoxemic Respiratory Failure in covid

• conventional oxygen therapy may be 
insufficient to meet the oxygen needs of the patient

• high-flow nasal canula (HFNC) oxygen

• noninvasive positive pressure ventilation (NIPPV)

• intubation and invasive mechanical ventilation

• extracorporeal membrane oxygenation





mechanical ventilation 

• Non-invasive ventilation (NIV) is a 
form of mechanical ventilation 
where air is delivered to the patient 
through a mask or mouthpiece.

• Invasive ventilation (IV) is used 
when sufficient ventilation cannot 
be achieved using non-invasive 
methods; air is delivered through a 
tube inserted into the trachea either 
by intubation or tracheotomy.



NIV devices



NIV mouthpiece



• traditional nasal cannula at 5 L / 
min  a dispersion of 100 cm. 

• When there's a leak or a valve in 
a NIV mask, on a bilevel setting 
(BPAP) with an inspiratory 
positive airway pressure (IPAP) 
of 18 cmH2O, maximal 
dispersion in a negative pressure 
room was measured at 92 cm.



NIV helmet







General assessments

co-morbidities  
oxygen saturation level (SpO2%) 
Vital signs -Temperature, BP, PR, Respiratory rate and respiratory 
distress, conscious level 
Available oxygen sources 



Oxygen administration and delivery devices

• nasal cannulae at 2–6 L/min (preferably) 

• simple face mask at 5–10 L/min 
saturation below 85%, 
treatment should be started with a reservoir mask at 15 L/min 

• coexisting COPD saturation of 88–92%. 

• Maternal peripheral oxygen saturation (SpO2) should be maintained 
at ≥ 95 % in patients with COVID -19 during pregnancy





















Two different phenotypes of patients have 
been hypothesized
• more than 50% of COVID-19 pneumonia with Berlin criteria of ARDS 

have normal lung compliance, with “silent” hypoxemia (the so called 
Type L phenotype)

• these patients when non dyspnoeic should just receive supplemental 
oxygen

• if dyspnoeic, should be offered HFNC, CPAP or NIV.

• If the patient shows significant increase in work of breathing, we 
should proceed to intubation and invasive mechanical ventilation



Non invasive ventilation and HFNC can be 
reserved for patients with 

• mild ARDS

• with close monitoring

• airborne precautions

• preferably in single rooms



suspected or diagnosed COVID-19 requiring NIV

•helmets may be the best solution for CPAP or NIV, 

•because of minimal or no dispersion from leaks, 

•easy to filter/scavenge exhausted gas



If NIV is the option

• try “protective-NIV” with lower tidal volumes between 6 and 8mL/kg



Signs of respiratory deterioration 
Increased respiratory rate > 30/min 
Decreased SpO2 
Increased oxygen dose needed to keep SpO2 within acceptable range 
Serial decreased ratio of SpO2/FiO2 

Features of carbon dioxide retention 

Drowsiness 
Flapping tremor 
Flushed face 
Headache







High-Flow Nasal Cannula Oxygen and Noninvasive 
Positive Pressure Ventilation 
Recommendations
• For adults with COVID-19 and acute hypoxemic respiratory failure 

despite conventional oxygen therapy, the Panel recommends HFNC 
oxygen over NIPPV (BIIa).

• For adults with COVID-19 and acute hypoxemic respiratory failure for 
whom HFNC oxygen is not available, in the absence of an indication 
for endotracheal intubation, the Panel recommends a closely 
monitored trial of NIPPV (BIIa)





Awake Prone Positioning in Nonmechanically
Ventilated Adults
• persistent hypoxemia who require HFNC oxygen and for whom 

endotracheal intubation is not indicated, the Panel recommends a 
trial of awake prone positioning (BIIa).

• The Panel recommends against using awake prone positioning as a 
rescue therapy for refractory hypoxemia to avoid intubation in 
patients who otherwise meet the indications for intubation and 
invasive mechanical ventilation (AIII)



Appropriate candidates for awake prone 
positioning 
• those who can adjust their position independently and tolerate lying 

prone

• Awake prone positioning is acceptable and feasible for pregnant 
patients 



Awake proning may be infeasible or 
impractical in patients with:
• Spinal instability 

• Facial or pelvic fractures 

• An open chest or unstable chest wall 

• Awake prone positioning should be used with caution in patients with 

• confusion or delirium

• hemodynamic instability

• an inability to independently change position

• recent abdominal surgery

• recent nausea or vomiting



The failure of NIV

• intubation or death during the hospital stay

• worsening respiratory failure 

• respiratory distress

• SpO2 below 88% without response toNIV

• respiratory acidosis with a pH below 7.30

• hemodynamic instability 

• exhaustion









Intubation of covid patient

• personal protection is the priority.

• hand hygiene before and after all procedures.

• Wear a fit-tested N95 respirator, face protector such as a shield, gown, and 
gloves.

• Limit the number of health care providers in the room

• The most experienced anesthetist available should perform the intubation

• Standard monitoring, intravenous access, instruments, drugs, ventilator, 
and suction should be prechecked.

• Avoid awake fiberoptic intubation 

• Consider using a glidescope or similar device.





Intubation of covid patient

• Plan for rapid sequence induction (RSI)

• if manual ventilation is required, small tidal volumes should be applied.

• Use 5 minutes of preoxygenation with 100% oxygen and RSI techniques to avoid manual 
ventilation of patient’s lungs and the potential aerosolization of virus from airways.

• Ensure that a high efficiency hydrophobic filter is interposed between facemask and 
breathing circuit or between facemask and a self-inflating ventilation bag such as a 
Laerdal bag.

• Intubate and confirm correct position of the tracheal tube.

• Institute mechanical ventilation and stabilize patient, as appropriate.

• All airway equipment must be decontaminated and disinfected according to appropriate 
hospital policies.

• After removing protective equipment, avoid touching hair or face before washing hands.



Mechanically Ventilation IN COVID 

• using low tidal volume (VT) ventilation (VT 4–8 mL/kg of predicted 
body weight) (AI).
• targeting plateau pressures of <30 cm H2O (AIIa).
• conservative fluid strategy over a liberal fluid strategy (BIIa).
• NOT routine use of inhaled nitric oxide (AIIa)





Positive End-Expiratory Pressure and Prone 
Positioning in Mechanically Ventilated Adults 
• moderate to severe ARDS: 

The Panel recommends using a higher positive end-expiratory 
pressure (PEEP) strategy over a lower PEEP strategy (BIIa)

• refractory hypoxemia despite optimized ventilation, the Panel 
recommends prone ventilation for 12 to 16 hours per day over no 
prone 
ventilation (BIIa)




