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Purpose

This document provides guidance for procedures to be implemented in laboratories to provide
assurance of positive SARS-CoV-2 RNA results during periods of low prevalence, when there is a
reduction in the predictive value of positive test results.

This guidance is applicable to all laboratories to help guide the interpretation of positive results. The
document provides background information, explains the problem and details actions that should be
considered by all laboratories providing SARS-CoV-2 RNA testing.

Justification

1. Results of SARS-CoV-2 RNA testing are used to inform immediate public health action including
infection control measures, epidemiological estimations of disease burden, contact tracing and
investigations of transmission events. The results of laboratory testing therefore have important
implications for public health delivery in addition to individual patient management.

2. As disease prevalence falls, the positive predictive value of diagnostic tests reduces.
3. Detailed understanding of assay performance is necessary to guide interpretation of test results.

Rationale

No laboratory test can achieve 100% sensitivity and 100% specificity. The aim of laboratories should
be to maximise both test sensitivity and test specificity through careful optimisation and validation of
assays.

Currently, problems of interpretation are seen particularly in relation to positive results at the limit of
detection. The schematic diagram below (adapted from BMJ Learning (https://new-
learning.bmj.com/course/10065426)) illustrates the detection of SARS-CoV-2 RNA (shown by the blue
line). Timings of symptom onset and virus detection in relation to infection will vary from person to
person, but will broadly fit within this representation. Positive results at the limit of detection can be
seen in the early stages of infection (before the person becomes capable of transmission of the
infection) or late in infection when the risk of transmission is low or very low (periods indicated by the
dotted red line).

https://new-learning.bmj.com/course/10065426
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Figure 1 - Timeline of detection of SARS-CoV-2 RNA in infection

Positive test results at the limit of detection that occur early in the cycle of infection are important as
these represent individuals who may go on to transmit infection. Positive test results at the limit of
detection that occur late in the cycle of infection represent individuals with a low or very low risk of
transmission, as a result of the decline in infectious virus production or remnants of viral RNA in
respiratory secretions.

The clinical significance of these positive results, at the limit of detection of the assay, are difficult to
interpret in the absence of a clinical history and context. Possible reasons for the non-repeatability of
these results include stochastic effects at the limit of detection of the assay, true prolonged low level
detection of the virus, and very rarely, analytical errors in sample handling.

These results should not be labelled as false positive in the absence of complete case-by-case work-
up including retesting of existing samples, resampling for new testing and determination of clear
evidence of analytical errors or laboratory contamination.

Within Pillar 1 laboratories, there will be documented patient records, laboratory records and
availability of fresh sample to clarify clinical significance. In Pillar 2 laboratories (community testing)
patient identifiable data is not available within laboratories and extra-laboratory collection of this
information is difficult prior to contact tracing and history taking.

Recommended actions

All laboratories should determine the threshold for a positive result at the limit of detection based on
the in-use assay.

It is necessary to strike a balance between the risk of false positive test results and an acceptable
level of delay in test turnaround time (time taken to report results).
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Positive test results at the limit of detection – Pillar 1 Laboratories

Retest existing sample in the same or an alternate nucleic acid amplification assay of equivalent
sensitivity and specificity. If necessary, request a repeat sample. Subjects should be advised to self
isolate pending the results of the repeat or retested sample.

Contact tracing should be initiated if there is a positive result from the repeat or retested sample.

A positive result at the limit of detection from the repeat or retested sample is suggestive of the late
stage cycle of infection but should be interpreted in the context of the clinical presentation. Isolation
and contact tracing should be determined based on whether testing is thought to reflect early or late
stage infection.

Positive test results at the limit of detection – Pillar 2 Laboratories

Request a repeat sample and advise self isolation pending the results of the second sample.

Contact tracing should only be initiated if there is a positive result from the repeat sample.

A positive result at the limit of detection from the repeat sample is suggestive of the late stage cycle
of infection and therefore contact tracing and further self isolation is not advised.


