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C O V I D - 1 9  …  A  H O R R I B L E  D I S E A S E ,  
T H E  L I K E S  O F  W H I C H  W E H A V E N O T  S E E N  B E F O R E

• ~15% of hospitalized patients required admission to critical care units as 

facemask oxygen alone was insufficient to adequately raise blood PaO2 levels

• Sudden rush of critically ill patients overwhelmed critical care and ventilator 

resources in China (in January) and Italy (in February)

SO WHAT DID THEY DO?



. . .  THEY TURNED TO CPAP AND 

HIGH-FLOW NASAL OXYGEN



• Well-established technique for 

improving oxygenation in 

patients with respiratory failure

• Protects scarce ventilator and 

critical care bed resource

• Much easier to manage with 

limited and inexperienced staff 

resource

• Protects patient from harm of 

ventilator-induced lung injury 

(“VILI”) and other complications 

PROS AND CONS OF CPAP

P R O S
• Fears about increased risk of viral 

transmission to healthcare 

workers

• Delay in intubation + ventilation

• Theoretical risk of ‘spontaneous 

breathing-induced lung injury’ –

“SILI” – from large tidal volumes 

+ high transpulmonary pressures

C O N S













Personal communications 

• 30-70% could be kept off 

ventilators

• No reports of serious HCW

infection (wearing PPE)

• No issues with O2 supply

“I have no data but I’m 

absolutely sure CPAP is the 

answer”

Guido Bertolini,

Lombardy Regional 

COVID Emergency 

Department Response Team





Learning from experiences in China and Italy, 

University College London Hospital started 

preparing - from early-mid March - to use 

CPAP to save ICU beds and ventilators for 

those in major need.

• Clinical management algorithm, commencing at the front door (ED)

Strong buy-in from frontline doctors and nurses and hospital management
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• Training of doctors and nurses

• Sought to purchase more CPAP machines (only had 12 in whole hospital)

.. but none available 

• .. So made the UCL Ventura!



Whisperflow wall CPAP (1992)

UCL Ventura CPAP Mark I (2020) UCL Ventura CPAP Mark II (2020)

.. with improvements to patient circuit,
up to 70% reduction in oxygen use







H A S  CP A P M A D E A  D IF F ER EN CE?

• No randomised controlled trial data

• UCLH experience:

• 25% (117/468) hospital COVID-19 admissions received CPAP:

•  .. 45/117 (38%) of whom were not appropriate for invasive ventilation

•   .. 11 (24%) of these 45 ‘ceiling of care’ patients survived

• Of the 72 CPAP patients for full escalation: 

• 37 (51%) were eventually intubated

• overall survival 51/72 (71%)



P R ED ICT OR S  OF  S U CCES S  A N D  F A IL U R E

• 87 of 117 patients admitted for initial CPAP therapy to intensive care unit 

• 16/87 patients had CPAP as ‘ceiling of care’

• CPAP ‘success’ = hospital survival without invasive ventilation (n=30)

• CPAP ‘failure’ = death for CPAP ceiling of care OR need for invasive ventilation

• Initial resp’y parameters – moderate-to-severe resp’y failure – did not discriminate

• Inflammatory and ventricular dysfunction biomarkers predicted failure




