
Pulse oximetry is an essential tool that
saves lives: a call for standardisation

To the Editor:

Pneumonia is a leading global cause of morbidity and mortality, particularly amongst adults aged
>70 years and children. Annual deaths due to pneumonia in these groups was estimated at more than one
million and 672000 worldwide for both groups, respectively, in 2019 [1]. The importance of pneumonia is
highlighted by impact of the current coronavirus disease 2019 (COVID-19) pandemic on vulnerable
populations. Yet, despite the high impact of pneumonia worldwide, diagnosing pneumonia, especially in
children in low- and middle-income countries, remains a big challenge. Frequent clinical signs of
pneumonia (cough and difficult or rapid breathing) are non-specific and can overlap with other prevalent
diseases in these settings, such as malaria. Equally important, data provided by the World Health
Organization (WHO) revealed that 40% of children with pneumonia symptoms in the 40 countries
reporting 90% of child pneumonia deaths never receive medical care for their pneumonia [2].
Furthermore, overdiagnosis of bacterial pneumonia and unnecessary administration of antibiotics poses an
extra challenge, particularly in countries with limited resources for diagnostic procedures.

Hypoxaemia is directly related to pneumonia severity and is recognised as a risk factor for pneumonia
death [3]. The COVID-19 pandemic has highlighted the importance of hypoxaemia as a marker of disease
severity, especially in adults with respiratory insufficiency requiring effective oxygen therapy, including
high-flow delivery devices. However, hypoxaemia is difficult to detect by clinical signs alone. Cyanosis,
trouble breathing, nasal flaring and chest retraction are clinical signs that predict hypoxaemia in children
with pneumonia [4]. Detecting hypoxaemia with pulse oximetry could enhance early detection of severe
pneumonia cases and help initiate timely and adequate antimicrobial therapy. Alongside a proper provision
of oxygen therapy, this strategy could prevent child pneumonia deaths. However, for such a strategy to be
successful, necessary tools should be made available to hospitals and clinical settings, primarily in areas
mostly affected by pneumonia, e.g. Latin America, South Asia and sub-Saharan Africa [5, 6]. A recent
study revealed that access to pulse oximeters and oxygen is lowest in countries with the highest rates of
pneumonia mortality in children [7]. For example, a study by Southwest Nigerian hospitals found that
92% (11 of 12) of hospitals had some access to oxygen supplies; only 42% (5 of 12) had oxygen available
in paediatric wards at the time of evaluation; and only one hospital (8%) reported routine use of pulse
oximeters for children [8]. Data such as these indicate that children diagnosed with pneumonia
infrequently undergo pulse oximetry screening in certain resource-limited settings and have limited access
to oxygen therapy, even though hypoxaemia is an established risk factor for pneumonia death.

Acute hypoxaemia is a dangerous condition that warrants prompt identification and supplementary
oxygen therapy administration [9, 10]. However, the threshold for hypoxaemia varies with altitude, and
severe pneumonia can rapidly progress to severe hypoxaemia. Recently, CROCKER et al. [11] reported that at
moderate-to-high altitudes, applying definitions of fast breathing for age and hypoxaemia set forth by the
Integrated Management of Childhood Illness WHO guidelines may misclassify a substantial proportion of
children who present with respiratory signs.

In addition, HIDALGO et al. [12] recently raised the issue of the lack of accuracy in pulse oximetry (mainly
overestimating oxygen saturation) in patients with darker skin tones, yielding inconsistent measurements
that may lead to under administering oxygen and, thus, poor outcomes. People with darker skin tones
have been disproportionally hit by the COVID-19 pandemic in the USA and other settings. We, the
members of Pneumo-Strategy Group (an international scientific advocacy group on pneumonia supported
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by 16 scientific societies of respiratory medicine, infectious diseases, primary care, intensive care and
internal medicine) support the call made by HIDALGO et al. [12] to stringent regulatory agencies, including,
but not limited to, the US Food and Drug Administration and the Medicines and Healthcare Products
Regulatory Agency, to immediately review the accuracy of pulse oximeters in different populations. In
performing such action, all patients (irrespective of skin tone) may receive optimal and equitable diagnosis
and treatment for hypoxaemia. We also strongly advocate for better access to life-saving oxygen therapy
globally. We urge other organisations and foundations to support fair access to approved oximeters and
oxygen provisions for all those who face the greatest risk of hypoxaemia and life-threatening sequelae.
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