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Correspondence 

Quantifying oxygen supply and demand during the COVID-19 pandemic: An integrated health 
system perspective 

Dear Editor, 

In 2020, widespread attention was turned to evaluate the supply and 
demand for mechanical ventilation in combination with critical care 
workforce staffing strategies to accommodate surges in COVID-19 crit
ical illness (Tsai et al., 2022). Beyond critical care demand, oxygen 
therapy is a predominant first-line intervention for hypoxemic respira
tory failure across a broad range of settings, including delivery via nasal 
cannula. Thus, we examine longitudinal oxygen utilization during the 
first 24 months of the COVID-19 pandemic to quantify oxygen con
sumption increases inclusive of high-flow nasal cannula (HFNC) use for 
patients hospitalized with COVID-19 in a large and diverse integrated 
health system. 

Methods 

Data were drawn from a prospective, cross-sectional, observational 
study conducted in collaboration with the Society of Critical Care 
Medicine Discovery Viral Infection and Respiratory Illness Universal 
Study (VIRUS): COVID-19 Registry. We analyzed the volume of oxygen 
used, types of oxygen support, and the volume of hospitalized patients 
with and without COVID-19 over a 2-year period (April 2020 and March 
2022) in a 4,457-bed integrated health system of 26 adult acute care 
hospitals serving rural, suburban and urban populations in the Southern 
region of the United States. The VIRUS registry was approved by the 
Baylor Scott & White Research Institute Institutional Review Board. We 
followed the STROBE reporting guideline. 

Results 

Oxygen consumption peaks coincided with peaks in COVID-related 
hospitalization, including up to a 134 % increase in volume of oxygen 
used (Fig. 1a). The predominant type of oxygen support for patients with 
COVID-related hospitalizations was delivered via HFNC (Fig. 1b). High 
levels of oxygen consumption coincide with high levels of HFNC use for 
patients hospitalized with COVID-19. Reciprocal changes in HFNC use 
during non-peak periods of COVID-19 hospitalizations coincided with 
lower volumes of oxygen utilization. Widespread adoption of HFNC 
within an integrated health system setting is discernible within the first 
6 months. Furthermore, the dual increase in hospitalization volumes due 
to COVID-19 and oxygen flow rates for HFNC of 30–60 L/min (compared 
with 20–30 L/min for noninvasive and invasive mechanical ventilation), 
illustrate a sustained high demand for medical grade oxygen. 

Discussion 

Oxygen therapy is a potentially scarce resource in the context of a 

long-term respiratory pandemic. While oxygen scarcity is a known 
challenge in low-resource settings (Fowler et al., 2008), the COVID-19 
pandemic has introduced the relevance of oxygen conservation strate
gies at a global level to consider disaster management beyond short-term 
access problems to oxygen supply associated with natural disasters (e.g., 
hurricanes) (Blakeman and Branson, 2013). Similar to Days of Cash On 
Hand (DCOH) metrics, oxygen supply affects the solvency and viability 
of healthcare delivery, with some hospitals reporting less than a 48-hour 
supply of oxygen in reserve (Parkinson, 2021). Further, the demand for 
high-flow oxygen therapy has been established as a non-invasive inter
vention for respiratory failure as early concerns related to efficacy and 
aerosolization were tempered by favorable outcomes. The combination 
of a respiratory virus pandemic with clinical practice pattern changes 
creates a sustained change in demand for medical oxygen with increases 
in average and peak utilization. 
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