
Executive summary

Our recommendations
We make 18 recommendations, detailed below, to address the unfair biases that
we identified during the course of our review, aimed at improving equity in medical
devices. These improvements now need to be implemented as a matter of priority with
full government support.

This review recommends that:

Recommendation 1:

Regulators, developers, manufacturers and healthcare professionals should take
immediate mitigation actions to ensure existing pulse oximeter devices in the NHS
can be used safely and equitably for all patient groups across the range of skin
tones. This requires action on several fronts:

e the MHRA should strengthen its guidance for patients and caregivers using
oximeters at home, and for healthcare professionals, on the accuracy and
performance of pulse oximeters. This should include guidance on taking and
interpreting readings from patients with different skin tones. Renewed efforts
should be made to promote this guidance to health professionals throughout
the NHS and to patients and the public

health professionals should advise patients who have been provided with a
pulse oximeter for use at home to look at changes in readings rather than just
a single reading, to identify when oxygen levels are going down and when
they need to call for assistance. Patients should also be advised to look out for
other worrying symptoms such as shortness of breath, cold hands and feet,
chest pain and fast heart rate

clinical guideline developers and health technology assessment (HTA) agencies
such as the National Institute for Health and Care Excellence (NICE) should
produce guidance on the use of pulse oximeters emphasising the variable
accuracy of SpO, readings in patients with darker skin tones, and recommend
the monitoring of trends rather than setting absolute thresholds for action

Health Education England (part of NHS England) and the respective agencies
in the devolved nations should educate clinicians about how the technology
of pulse oximeters works, and advise that treatment should not be withheld
or given on the basis of absolute thresholds alone. Clinicians should be
trained to monitor trends rather than absolute thresholds for action based on
SpO, in patients with darker skin tone, and understand the variable accuracy
of SpO, levels

manufacturers of pulse oximeters must update their instructions for use (IFU)
to inform patients and clinicians about whether the device is ISO compliant,
the limitations of their model of pulse oximetry and any contraindications, and
its differential accuracy in patients with different skin pigmentation
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e the MHRA should issue updated guidance to developers and manufacturers
on the need to make the performance of their device across subgroups with
different skin tones transparent

Recommendation 2:

The MHRA and approved bodies for medical devices should strengthen the
standards for approval of new pulse oximeter devices to include sufficient clinical
data to demonstrate accuracy overall and in groups with darker skin tones.
Greater population representativeness in testing and calibration of devices should
be stipulated. The approach should include:

e the MHRA and UK approved bodies following the US FDA in requiring
manufacturers to obtain SpO, validity data from a diverse subject pool with
a) a large number of participants, b) a diverse range of skin tones, and c) a
clinically relevant range of oxygenation levels

manufacturers and research funding bodies commissioning studies that include
the population on which the device will be used, subjects with a diverse
range of skin pigmentations and critically unwell subjects with poor perfusion.
Validation of devices should be conducted in the intended use population and
setting, such as at home or in an ICU

manufacturers of medical grade pulse oximeters being required to comply
with BS EN ISO 80601-2-61:2019 (medical electrical equipment - particular
requirements for basic safety and performance of pulse oximeter equipment)
to gain market approval

healthcare equity impact assessments being essential requirements for
developing or supplying pulse oximeters in the UK, to identify whether
mitigating actions are needed to ensure they are fit for purpose for all racial
and ethnic groups, and people of varying skin tones. Making these assessments
an essential requirement is in line with technological progress and international
best practice
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6. Potential ethnic and other unfair biases in optical medical devices

Figure 5: A typical clinical pathway for a patient with an acute medical condition
leading to low blood oxygen levels
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Source: Professor Daniel Martin, Rapid review: potential unfair biases in optical medical devices. Report prepared
for the Independent Review of Equity in Medical Devices*°

What should be done to tackle racial bias in pulse oximetry?
The search for more equitable solutions is now taxing the minds of many organisations
nationally and internationally. Both the MHRA in the UK and the FDA in the US
have made racial bias in pulse oximeters a priority focus for systematic reviews of
the evidence, primary research on accuracy by skin tone and consultations on new
standards and guidance.* > 5° Updating of EU and ISO standards for pulse oximeters
is also underway.

We commend the programme of work on pulse oximetry that the MHRA has initiated
over the past two years, summarised in Box 3. Our recommendations are intended to
support and strengthen the impact of these efforts.
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