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The NHS in England has rapidly expanded staff testing for 
COVID-19 in order to allow healthcare workers who would 
otherwise be isolating with symptoms suspicious of COVID-19 
to be cleared to work. However, the high false negative rate 
associated with current RT-PCR tests could put other staff, 
family members and patients at risk. We believe combining 
swab testing with real-time lung ultrasound (LUS) would 
improve the ability to rule-in COVID-19 infection in those 
requiring screening.
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Background 

The NHS in England has rapidly expanded staff testing for 
COVID-19 in order to reduce the burden of healthcare worker 
(HCW) absence on NHS resources. This test uses RT-PCR to detect 
viral RNA and has a quoted sensitivity of approximately 60–70%.1 
This means that three to four out of 10 healthcare workers with 
suspicion of COVID-19 infection may receive a false negative 
result and be cleared to work while still infectious. This raises the 
question of the reliability of a SARS-CoV-2 swab in isolation as a 
means of allowing staff to safely return to work, and thereby put 
other staff, family members and patients at risk. 

Combining lung ultrasound with swab testing to 
improve test sensitivity

We believe combining swab testing with real-time lung ultrasound 
(LUS) would improve the ability to rule-in COVID-19 infection 
in those requiring screening. The sonographic appearances of 
interstitial pneumonitis have been well-described in COVID-19 
patients,2,3 and numerous anecdotes and case series4 demonstrate 
interstitial or ‘ground glass’ changes on CT even when patients are 
asymptomatic. We also know that lung ultrasound approximates 
CT in diagnostic accuracy when visualising lung parenchyma 
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in patients with respiratory failure,5 and perhaps is even more 
sensitive than CT in the diagnosis of COVID-19.6 Therefore, LUS 
may be expected to pick up changes related to COVID-19 even in 
asymptomatic or mildly symptomatic patients, adding diagnostic 
accuracy to the RT-PCR screening process. 

This is most likely to be true in those HCWs without pre-existing 
pleural or fibrotic lung disease, in whom normal lung ultrasound 
appearances would be expected. Any deviation from a normal scan 
in the presence of clinical features requiring screening would, we 
suggest, be highly suspicious for COVID-19 regardless of the result 
of RT-PCR testing. Conversely, a negative LUS showing normal 
appearances would be reassuring, but would still require a negative 
RT-PCR result before the HCW would be considered suitable for 
work. We do not know the true incidence of COVID 19 infection 
without radiological pneumonitis, although it may well exist. 

Using this combined approach, the sensitivity of screening is 
likely to be increased, since there would be some workers with 
infection found through LUS that would otherwise be missed 
through a single RT-PCR swab alone. We would propose a positive 
LUS but negative RT-PCR should prompt re-swab and continued 
absence from work of the HCW. This does have the potential to 
lead to a small increase in false positives (and therefore reduced 
specificity of screening), but we consider it highly unlikely that 
HCWs without prior lung disease and/or active COVID infection 
would return a positive LUS result. In such a scenario, we would 
suggest the risks of a false positive result delaying the HCW 
returning to work for a couple of days while awaiting a repeat 
swab are much less than the demonstrable risks of infected HCWs 
inadvertently returning to work while infectious due to a false 
negative swab result.

Combined screening would not delay those HCWs who do not 
have evidence of infection being able to go back to work, since 
the LUS results will be available immediately and if negative, 
the worker would remain in isolation until a negative swab result 
is also returned. Therefore, this would not prolong the current 
screening process for true negative HCWs. For the anticipated 
small number of false positive HCWs, combined screening would 
introduce a delay of a couple of days while awaiting a repeat 
swab result. We believe in the absence of significant symptoms, 
two negative RT-PCR results would indicate a very low probability 
of infection, even with an abnormal lung ultrasound (although 
there is no data available on the exact sensitivity of multiple swabs 
in asymptomatic or minimally symptomatic patients, as far as 
we are aware). The delays associated will continue to fall as the 
processing time of RT-PCR swabs continues to decrease. 
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Lung ultrasound without swab testing for  
regular screening

A further option to testing asymptomatic (or minimally 
symptomatic) HCWs would be to use LUS as part of a regular 
screening programme for certain groups of asymptomatic HCWs 
without pre-existing lung disease. This could be of particular 
relevance in areas where asymptomatic transmission to patients, 
staff or families carries a particularly high risk (for example those 
from the BAME community, the immunosuppressed, critically 
ill or care home residents). Since the pre-test probability in an 
asymptomatic HCW is low to moderate, LUS as a test with 
high sensitivity should significantly reduce the incidence of 
asymptomatic transmission from HCWs, reassuring staff, families 
and patients.

Validation

It must be highlighted that there is currently no clear data 
to support the use of LUS as a screening tool, since there is 
to our knowledge no published data on the utility of LUS in 
asymptomatic or minimally symptomatic patients (ie those 
not requiring medical assessment). There is small volume data 
published establishing the utility of LUS in the diagnosis of those 
admitted with COVID infection,6 and larger trial data have been 
submitted but not yet accepted for publication (N Smallwood, 
personal communication). Despite this relative lack of data, we 
believe the risks are minimal, and the potential benefits significant: 
LUS is quick (it takes less than 5 minutes for a 12-point scan), non-
invasive, and if stringent infection control measures are applied 
there should be minimal risk of cross-contamination. 

Of course, the only way to entirely validate a dual approach to 
testing such as this is to conduct a research trial, in which the gold 
standard for the exclusion of COVID-19 would have to be clearly 
defined. This is likely to require multiple RT-PCR swabs, since the 
sensitivity of testing increases with multiple swabs, and perhaps 
delayed testing of COVID-19 antibodies as an additional data point. 
This would allow the generation of an evidence-based risk-prediction 
tool for use as part of the screening process. Any research would not 
require randomisation or control since the data required is to ascertain 
the sensitivity and specificity of LUS for the diagnosis of COVID-19 
in asymptomatic or minimally symptomatic (but at risk) individuals. 
Another option would be to compare LUS to low dose CT scan as the 
imaging of choice for screening patients, and as mentioned there are 
already trials underway to compare the accuracy of LUS versus CT 
scan in those admitted with COVID-19 infection.

Overcoming barriers to implementation

One potential issue we acknowledge is that it is not clear if such a 
proposal could be implemented on a widespread basis, since there 
are well established barriers to national uptake of point of care 
ultrasound.7 But even if only some centres were able to implement 
this practice to the benefit of their staff and patients, we feel 
there is a clear rationale to consider this approach. The numbers 
of accredited practitioners in both focused acute medicine 
ultrasound (FAMUS)8 and focused ultrasound in intensive care 
(FUSIC)9 – both of which include LUS at their core – is steadily 
increasing. This means that if such an approach were proven 
worthwhile, the number of sites able to deliver this additional 
testing would be increasing all the time. The cost implications of 
on-site testing would not be expected to be significant since the 

majority of sites with LUS-trained clinicians are expected to have 
access to ultrasound machines. If screening were occurring off-site, 
however, then appropriate hardware (and staff time) would have 
to be factored in. High quality, portable ultrasound machines are 
now available for approximately £2,000 and there are groups that 
are defining pathways to allow the rapid training of non-hospital 
clinicians in LUS for the diagnosis of COVID-19 (for example the 
TICC-19 pathway; https://ticc19.com/).

Conclusion

We propose this combination of non-ionising imaging with 
RT-PCR testing should be incorporated into clinical practice 
in those organisations where there is the ability to provide it, 
pending further research into its utility to improve the accuracy of 
screening for HCWs for COVID-19. In due course, we will be able 
to ascertain whether PCR or LUS alone, PCR with LUS or perhaps 
even PCR with low dose CT are the safest, most accurate and 
cost-effective testing regime in a number of clinical scenarios. 
The benefits of a combined LUS approach seem entirely plausible, 
while the risks of continuing with an isolated screening test with a 
significant false negative rate should not be ignored. 
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