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Introduction

In December 2019, SARS-CoV-2 spread worldwide leading to
a pandemic.1 Presenting as a flu-like illness, COVID-19 can
cause severe hypoxaemic respiratory failure, similar to acute
respiratory distress syndrome (ARDS). Mechanical ventilation
carries a high mortality.2

Oxygen is carried in two forms: 98% bound to the intra-
erythrocyte protein haemoglobin and 2% dissolved directly in
plasma.3 Measurements of blood oxygen are usually given as
the percentage of haemoglobin saturated with oxygen
(SpO2), or as the partial pressure of oxygen in arterial blood
(PaO2). Total arterial oxygen content (CaO2) is the sum of
the two, but there has been limited work to explore it’s
potential as a measure of oxygenation.4

CaO2 = (1.34 x [Hb] x SaO2) + (0.023 x PaO2)

As a novel cause of respiratory failure, COVID-19 offers a
unique opportunity to study a cohort of patients with a similar
underlying pathology.

We performed a retrospective observational study in a single
university hospital in the UK between 01/03/2020 and
31/07/2020 inclusive. We included all patients admitted to
ICU, aged 18 or over, tested positive for COVID-19, required
supplemental oxygen and had one or more arterial blood gas
(ABG) samples performed.

Suitable patients were identified using admission records. We
studied clinical records and electronic patient data. We
collected anonymised baseline patient characteristics which
were supplemented by ICNARC unit summary data. We
collected ABG data and oxygenation parameters from
admission through to discharge from intensive care.

Figure 2:
Trend in 4-hour median CaO2 (ml O2 / 100ml blood), calculated from 10564 ABGs over the 
first 30 days of ICU admission (n=93)

Establish the trend in CaO2 over the first 30 days of intensive
care admission for patients with hypoxaemic respiratory
failure due to COVID-19

Figure 1: 
Baseline patient characteristics (n=93). Definitions as defined by ICNARC2

Results Discussion

Methods

Aim

In patients with hypoxaemic respiratory failure due to COVID-
19, CaO2 trends down before reaching a plateau in the first
30 days of admission to ICU.

Hypoxaemia and anaemia affect nearly all critically unwell
patients6. CaO2 is clearly influenced to a greater extent by
the concentration of Hb as opposed to PaO2. Some work has
explored the implications of Hb targets in patients with septic
shock7, and historically a restrictive transfusion regime has
been adopted for patients with ARDS.8 However, Hb targets
in patients with COVID-19 are usually set by individual
clinicians based on the contemporary clinical picture.

Limitations of this work include a retrospective observational
design in a single centre, using a small data set from a single
COVID-19 wave. Nonetheless, this is the first study to explore
CaO2 as an alternative measure of oxygenation in patients
with COVID-19, and further work to explore it’s potential with
larger studies may be warranted.

Conclusion

• COVID-19 offers a unique opportunity to study a
homogenous cohort of critically unwell patients

• In adult intensive care patients with COVID-19, CaO2
trends down and then plateaus within the first 30 days

• CaO2 is easily calculated and further work may
demonstrate it’s usefulness as an alternative measure of
oxygenation
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