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During the severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) outbreak, governments
have strived to maximize their daily testing capacity in order to facilitate the diagnosis and isolation
of cases (1). Although important, this metric alone is not sufficient to gauge the ongoing effectiveness
of a nation’s response. A healthcare system may have access to many tests, but unless these are used
and distributed as part of a coherent testing strategy, their value is limited. Here we make the case
that high-throughput testing should be combined with more nuanced, context specific, testing

approaches using validated rapid point of care diagnostics.

The SARS-COV-2-associated respiratory disease (COVID-19) is highly variable and symptoms range
from a mild coryza through to severe life threatening respiratory compromise (2). Furthermore, an
unascertained proportion of individuals develop an asymptomatic viraemia (2, 3). This disease
spectrum can lead to diagnostic and management challenges, including the reliable distinction of
patients with COVID-19 from those without. This is a concern when considering how best to cohort
patients within a healthcare system. A lack of accurate cohorting, with subsequent nosocomial spread,

could lead to a persistent reservoir of infectivity within hospitals.

Detection of SARS-CoV-2, typically via real-time polymerase chain reaction (RT-PCR), is gold standard
for the diagnosis of COVID-19. However, using standard testing approaches, the time from swab to
clinically actionable result could be well over 24 hours, especially in Hospitals without their own
laboratory facilities (4). Therefore it is unlikely that any molecular result would be available whilst the
patient is in the Emergency Department (ED), a setting where this information could be of greatest
value. The global biotechnology industry has been quick to recognise this gap in the testing paradigm
and an increasing number of rapid point-of-care tests (POCTs) for SARS-CoV-2 are entering the market.
These POCTs will most likely be a relatively limited resource, therefore strategies should be developed

to guide their implementation.

Currently, without a molecular result in the ED, clinicians must assess whether a patient might have

COVID-19 based on their clinical presentation. Early case series suggest that the most frequently
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observed symptoms are fever (98%) and cough (76%), however dyspnoea (55%), myalgia (44%) and
headache (8%) are also frequently reported (5). Additionally, radiographic imaging appears to be of
value in reaching a diagnosis; in a study assessing over 1000 cases, CT scanning had a diagnostic
sensitivity of 97% with a positive predictive value of 65% (6). The role of the clinician is to consider the
available variables and, alongside generating a differential diagnosis, determine the probability that a
given patient has COVID-19. It is this probabilistic assessment that could be used to guide the

deployment of POCTs.

If a previously well patient presets with fever, cough and has bilateral infiltrates on CT chest, there is
a high index of suspicion for COVID-19. In this scenario rapid molecular confirmation, negative or
positive, adds little. There is a high pre-test probability and therefore a strong rationale for cohorting
this patient alongside patients with COVID-19. Furthermore, even if a rapid molecular result were
available and returned negative, the a priori odds are such that the post-test probability would still
indicate a likely COVID diagnosis (Figure 1). Given a pre-test probability of 0.95, assuming a relatively
conservative assay sensitivity of 70% and a specificity of 98%, positive and negative results would alter
the post-test probabilities to 0.99 and 0.85, respectively. Both outcomes are still indicative of a likely

COVID-19 diagnosis, therefore a rapid molecular result in this context has limited clinical value.

Frequently however patients cannot be clearly differentiated at presentation. The symptomatology
may be equivocal, and imaging may be inconclusive. In a clinical scenario where there is equipoise,
the pre-test probability is 0.5. In this situation there is an inherent difficulty in knowing how best to
cohort the patient. If a POCT were available this could be of considerable benefit. Either outcome,
positive or negative, notably alters the post-test probability in one direction or the other, allowing the
clinician to make a more informed decision regarding cohorting and management (Figure 1). Assuming
the same assay sensitivity and specificity as above, positive and negative results in this scenario adjusts

the post-test probabilities to 0.97 and 0.23 respectively. This divergence in post-test probabilities may
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empower clinicians to accordingly adjust their management strategies indicating that, in this context,

a rapid assay represents a clinically more useful test.

Determining pre-test probability is traditionally based upon clinical gestalt. However, to formalize this
strategy, risk stratification tools could be developed using data from prospective observational cohort
studies (7). The diagnostic utility of specific symptoms or findings at presentation could be combined
via a Bayesian framework, generating reliable pre-test probabilities. For indeterminate cases, where
there is greatest value from a molecular result, a rapid POCT could be deployed. Similar dynamic risk
stratification strategies are already widely used in ED when triaging patients with cardiac chest pain

and, as such, the workforce is accustomed to this approach (8).

If dynamic risk stratification approaches are to be adopted, the analytical sensitivity and specificity of
any incorporated diagnostic test must first be established. Given the unprecedented demand for
SARS-CoV-2 diagnostics, many new assays are receiving emergency regulatory approval with relatively
limited analytical validation (9, 10). As an assay’s sensitivity increases, so does its ability to
differentiate indeterminate cases (Figure 2). Poorly validated assays could lead to inappropriate
cohorting, increased nosocomial spread and avoidable patient deaths. It is therefore critical that any

assay proposed for implementation is properly validated in the clinical setting.

At the time of writing many countries are beginning to slow their rates of infection and governments
are cautiously relaxing social distancing measures. As caseloads begin to fall, efforts must be made to
develop assessment and testing strategies to minimise hospital acquired infections. This should
include evidenced based cohorting approaches, beginning in the ED. Ensuring that there is a formal
and scientifically guided approach to triaging patients could improve outcomes, control disease spread

and ultimately reduce the scale of the pandemic.
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Figure 1. Impact of a Molecular Result. The impact of a rapid molecular result for SARS-CoV-2 on post-test
probability. Likelihood calculated assuming a sensitivity of 70% and a specificity of 98%.
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Figure 2. Impact of Analytical Sensitivity on the Value of an Assay. With increasing sensitivity, any point of
care test for SARS-CoV-2 will become of increasing value in differentiating equivocal cases.
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