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Background. Reverse transcription polymerase chain reaction (RT-PCR) tests are the gold standard for detecting recent 
infection with severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Reverse transcription PCR sensitivity varies over 
the course of an individual’s infection, related to changes in viral load. Differences in testing methods, and individual-level 
variables such as age, may also affect sensitivity.

Methods. Using data from New Zealand, we estimate the time-varying sensitivity of SARS-CoV-2 RT-PCR under varying 
temporal, biological, and demographic factors.

Results. Sensitivity peaks 4–5 days postinfection at 92.7% (91.4%–94.0%) and remains over 88% between 5 and 14 days 
postinfection. After the peak, sensitivity declined more rapidly in vaccinated cases compared with unvaccinated, females 
compared with males, those aged under 40 compared with over 40s, and Pacific peoples compared with other ethnicities.

Conclusions. Reverse transcription PCR remains a sensitive technique and has been an effective tool in New Zealand’s border 
and postborder measures to control coronavirus disease 2019. Our results inform model parameters and decisions concerning 
routine testing frequency.
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Reverse transcription polymerase chain reaction (RT-PCR) 
testing is the gold standard worldwide for detecting whether a 
person has been recently infected with severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), and nasopharyngeal 
RT-PCR was the main type of test used in Aotearoa New 
Zealand before the arrival of the B.1.1.529 (Omicron) variant 
in 2022. The test can detect the presence of viral ribonucleic 
acid (RNA) in samples, although its sensitivity (the proportion 
of tests on infected individuals that return a positive result) var-
ies with time as the amount of virus particles shed by an individ-
ual (the viral load) changes over the course of their infection [1, 

2]. Reverse transcription PCR positivity does not necessarily 
mean an individual is infectious, particularly more than 10–14 
days after infection, because nonviable viral RNA may be pre-
sent for some time [3, 4]. Reverse transcription PCR has high 
specificity for SARS-CoV-2, estimated at close to 100% [5].

Information about how the sensitivity of RT-PCR tests for 
detecting SARS-CoV-2 varies with time since infection is im-
portant to (1) inform case management, (2) optimize test tim-
ing with respect to time of exposure or symptom onset, and (3) 
parameterize models of the effectiveness of surveillance testing 
under different testing regimes (see [6, 7]). However, available 
data on RT-PCR sensitivity is limited, particularly for the incu-
bation period before symptom onset, because testing is fre-
quently triggered by onset of symptoms, and because there is 
no independent gold standard assay. Datasets are often subject 
to sampling bias or other biases; therefore, analysis of datasets 
collected under different testing regimes, on different popula-
tions, and at different stages of the pandemic is valuable.

Kucirka et al [8] reported the proportion of false-negative re-
sults (ie, proportion of cases that are not detected, equivalent to 
1 − sensitivity) for RT-PCR tests up to 3 weeks after infection, 
with a minimum false-negative rate of 20% (12%–30%) at 8 
days after infection (assuming a fixed 5-day incubation period). 
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However, there was high uncertainty in estimates, especially 
before symptom onset, owing to the relatively small size 
(1330 tests) of their dataset, which was pooled from 7 published 
studies with heterogeneous designs and different sample collec-
tion methods. Using a similar modeling approach, Zhang et al 
[9] reported false-negative rates for up to 1 week after symptom 
onset (test data were limited at later times) for 60 symptomatic 
individuals in Shenzhen, China. The false-negative rate was 
100% at 5 days before symptom onset, again with large uncer-
tainty around pre-onset estimates, and decreased to a minimum 
of 43% on day 7 after the last exposure to an index case. In an-
other study, Hellewell et al [10] used a piecewise regression mod-
el to analyze 241 test results from routine testing of 27 healthcare 
workers in the United Kingdom and estimated a peak RT-PCR 
sensitivity of 77% (54%–88%) on day 4 after infection. Date of 
symptom onset was not recorded for individuals so, for each 
worker, a time of infection was inferred by assuming that symp-
tom onset occurred within a known censored interval, between 
the time of the last negative asymptomatic test before symptoms 
developed and the first symptomatic positive test.

Between June 2020 and November 2021, Aotearoa New 
Zealand routinely tested all international arrivals on day 3 
and day 12 after arrival, during a 14-day mandatory stay in 
government-managed isolation and quarantine (MIQ) facili-
ties. A negative RT-PCR result on day 12 and medical examina-
tion was required to exit MIQ. From January 2021, most 
arrivals were also tested on day 0. Frontline border workers 
were also routinely tested for much of this period. In addition, 
extensive contact tracing and testing were conducted during 
community outbreaks in March–May 2020 (original virus 
strain [11]), August–September 2020, February–March 2021, 
and in August–September 2021 (Delta variant [12]). Taken to-
gether with recording of the date of symptom onset and infor-
mation on age, sex, comorbidities, and vaccination status, this 
provides a rich dataset for inferring information about the 
characteristics of RT-PCR tests.

In this work, we analyze New Zealand’s testing data to esti-
mate the time-varying sensitivity of RT-PCR tests for detecting 
SARS-CoV-2. We adapt the Bayesian model of Hellewell et al 
[10] to infer the parameters of a function representing the 
probability of a positive test result at a given time t after infec-
tion. This function is suitable for use as a modeling input. We 
assess whether sensitivity is affected by a range of temporal, bi-
ological, and demographic factors.

METHODS

Data

Testing data were obtained from the New Zealand Ministry of 
Health and contained records for 12 615 SARS-CoV-2 
RT-PCR tests performed between February 26, 2020 and 
September 30, 2021 on 4273 unique individuals who were 

eventually classified as “confirmed” or “probable” cases. 
Samples were collected by nasopharyngeal swab administered 
by healthcare professionals. Test results reported were 
“detected” (n = 4883 tests), “not detected” (n = 7618), 
“NA” (n = 71), “further analysis required” (n = 19), “referred” 
(n = 4), “inadequate” (n = 1), “indeterminate” (n = 2), “to fol-
low” (n = 9), or “see comment” (n = 8). Results that were not 
either “detected” or “not detected” were discarded, leaving 12 
501 test results on 4196 unique individuals.

The testing dataset was merged with data from the national 
coronavirus disease 2019 (COVID-19) surveillance database, 
EpiSurv (maintained by the Institute of Environmental 
Science and Research), using a unique patient identifier. Of 
the 4196 cases, 194 that were classified as “historical” and 676 
that never developed symptoms were excluded. In instances 
in which the symptom onset date differed between datasets, 
we prioritized the testing dataset. We excluded tests that were 
conducted either more than 21 days before the symptom onset 
date (n = 1387) or 35 days after symptom onset (n = 2633). 
Finally, after reviewing preliminary results for tests conducted 
before June 15, 2020 (see Supplementary Data, “Analysis of 
testing by time period”), we excluded a further 2126 tests on 
1384 cases from this period. This left a dataset consisting of 
3599 test results for 1888 unique cases (see Table 1 and 
Figure 1). Of these cases, 249 were only tested before develop-
ing symptoms and 18 never received a positive test result (1 of 
these was a probable case, and the remainder were confirmed 
cases with an excluded positive test result more than 21 days be-
fore or 35 days after symptom onset). See Supplementary Data
for details of data sources.

Statistical Analysis

We adapted the logistic piecewise regression model of 
Hellewell et al [10] to estimate the probability of testing pos-
itive by RT-PCR test (ie, sensitivity) as a function of time 
since infection, given a known time of symptom onset. We as-
sume RT-PCR has 100% specificity. The model jointly infers a 
time of infection TI

i for each individual case i based on their 
known time of symptom onset TS

i and unknown incubation 
period, TS

i − TI
i . For each individual’s incubation period, we 

used a log-normal prior distribution with a mean of 5.5 
days and a standard deviation (SD) of 2.4 days [13]. We 
accounted for uncertainty in the distribution of incubation 
periods by conducting a sensitivity analysis in which we refit-
ted the model using parameters at the upper and lower ends 
of the confidence intervals estimated by Lauer et al [13] 
(Supplementary Figure 1). For individuals who tested posi-
tive before symptom onset, this distribution was truncated 
such that their time of infection TI

i must have occurred before 
their first positive test result (ie, by placing a lower bound on 
the distribution equal to the number of days between earliest 
positive result and onset).
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For a result Yi,n (Yi,n = 1 for positive; Yi,n = 0 for negative) of 
a test conducted on individual i at time tn, we model the prob-
ability of testing positive θi,n as follows:

Yi,n ∼ Bernoulli(θi,n), 

logit(θi,n) = β0 + β1(x − C)2 + ( − β1 + β2)(x − C)2H(x − C), 

x = tn − TI
i , 

where x is the time between infection and testing, the break-
point C is the time when the peak in sensitivity occurs, and 
H(s) is the Heaviside step function that equals 0 if s < 0 (ie, 
for times x to the left of the breakpoint) and equals 1 if s > 0 
(ie, right of the breakpoint). This parameterization is similar 
to the piecewise logistic regression of Hellewell et al [10], but 
the additional quadratic term allows for a smooth peak that 
provides a better fit to the data. We used moderately informa-
tive priors for coefficients β0 ∼ N(0, 25) and β1, β2 ∼ N(0, 1), 
with the latter truncated with an upper bound at 0 so that prior 
samples of β1, β2 are negative. For the breakpoint we used a pri-
or C ∼ N(5, 25), truncated so that C has a lower bound of 0.

We adapted the model code published by Hellewell et al [10] 
and fitted to the testing dataset in R 4.1.0 [14] using the rstan 
package [15]. Samples were drawn from the model using 4 
Markov chain Monte Carlo (MCMC) chains, with a warmup 
of 1000 iterations followed by 7000 iterations post-warmup 
for each chain. We assessed convergence using the R hat diag-
nostic and by visual assessment of trace plots. Data and code to 
reproduce the results are available at https://github.com/ 
michaelplanknz/pcr-sensitivity-sars-cov-2.

We fit the model to the full test dataset between June 15, 
2020 and September 30, 2021 to assess RT-PCR test sensitivity 
over time since infection. The data were then stratified to 
compare sensitivity for different subgroups. Cases were 
grouped based on their vaccination status (“vaccinated” or 
“unvaccinated” at time of diagnosis), where they acquired 
the infection (“overseas” or “domestic”), age category (“aged 

Table 1. Characteristics of m = 1888 Cases With Symptom Onset 
Between June 15, 2020 and September 30, 2021, Who Were Tested by 
RT-PCR at Least Once Between 3 Weeks Before Symptom Onset and 5 
Weeks After Onset

Variable
No. of 

Cases (m)
% of Total 

Cases

Sex

Female 932 49.4%

Male 955 50.6%

Unknown 1 0.1%

Age (years)

0–19 550 29.1%

20–39 765 40.5%

40–59 459 24.3%

60–79 109 5.8%

≥80 5 0.3%

Mean 31 (IQR, 17–44) 1888 100%

Status

Confirmed 1887 99.9%

Probable 1 0.1%

Overseas-Acquired

Yes 610 32.3%

No 1271 67.3%

Unknown or NULL 7 0.4%

Time Period (Variant)

Symptom onset between June 15, 2020 and 
June 30, 2021 (original strain or earlier 
variants of concern)

670 35.5%

Symptom onset after July 1, 2021 (Delta 
variant)

1218 64.5%

Comorbidities

At least 1 266 14.1%

None 1622 85.9%

Vaccinated at Time of Diagnosis (at least 1 dose)

Yes 242 12.8%

Noa 1510 80.0%

Unknown 136 7.2%

Ethnicity

Māori 225 11.9%

Pacific Peoples 844 44.7%

Non-Māori and non-Pacific (“Other”) 811 43.0%

Unknown 8 0.4%

Number of Tests

1 1730 52.9%

2 981 30.0%

3 353 10.8%

4 127 3.9%

5 49 1.5%

≥6 32 1.0%

Days From Symptom Onset to First Test

<−5 347 10.6%

−5 69 2.1%

−4 111 3.4%

−3 127 3.9%

−2 118 3.6%

−1 178 5.4%

0 314 9.6%

1 322 9.8%

2 325 9.9%

3 268 8.2%

Table 1. Continued  

Variable
No. of 

Cases (m)
% of Total 

Cases

4 215 6.6%

5 164 5.0%

6 144 4.4%

7 111 3.4%

8 109 3.3%

9 74 2.3%

≥10 276 8.4%

Total 1888

Abbreviations: IQR, interquartile range; RT-PCR, reverse transcription polymerase chain 
reaction.  
aIncludes unvaccinated cases with value “not applicable” in the immunized field, eg, those 
tested before vaccinations became available in New Zealand or individuals aged under 16 
who were ineligible for vaccination.
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40 yrs or less”, or “over 40 yrs”), gender (“female” or “male”), 
whether they had reported comorbidities (“at least one” or 
“none”), and ethnicity (“Māori”, “Pacific peoples” or “other”). 
The model was refit to each data subset to compare RT-PCR 
test sensitivity between groups. Note that this approach 
does not account for confounding or interactions between 
variables or unobserved covariates, so if there is uneven rep-
resentation of other factors that affect test sensitivity, this 
may bias group estimates. The COVID-19 vaccinations 
(Pfizer-BioNTech) became available in New Zealand in 
February 2021, starting with frontline workers and at-risk in-
dividuals such as those living in aged residential care, and 91% 
of vaccinated cases were tested after July 1, 2021 when the 
Delta variant was prevalent (Supplementary Table 2). To re-
duce confounding, we therefore only consider vaccination 
status for cases with symptom onset between July 1, 2021 
and September 30, 2021, and we exclude cases who had 

vaccination status “Not Applicable” (m = 14) or “Unknown” 
(m = 65) from this part of the analysis.

RESULTS

Summary data for the 1888 cases with symptom onset between 
June 2020 and September 2021 is shown in Table 1. An initial 
empirical estimate of RT-PCR test sensitivity over days since 
symptom onset (Figure 2A), calculated as the proportion of 
all tests that were positive over time, showed considerable var-
iation in sensitivity over the course of infection. Sensitivity was 
0% (95% confidence interval, 0%–6%) approximately 8 days be-
fore symptom onset and increased to 86% (95% confidence in-
terval, 83%–89%) by the day of onset. Sensitivity peaked at 95% 
(95% confidence interval, 90%–98%) approximately 5 days af-
ter onset, and remained over 85% for the approximately 10 
days after onset, gradually declining thereafter. Fitting the 

Figure 1. Example data for 50 of the cases in the dataset. Blue circles represent negative tests, and red crosses represent positive tests plotted against time relative to 
symptom onset on the horizontal axis. To aid visual interpretation, blue and red lines represent periods of time between tests when the most recent test result was negative 
or positive, respectively. ID, identification.
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logistic regression model to the full test dataset resulted in a 
posterior probability of testing positive θ (ie, RT-PCR sensitiv-
ity) over time since infection that was a good visual match to 
the empirical distribution. Median posterior RT-PCR sensitiv-
ity increased from 0% (95% credible interval, 0%–0%) on the 
day of infection to 48% (95% credible interval, 30%–64%) at 
3 days after infection and reached a peak of 93% (95% credible 
interval, 91%–94%) at 4 days after infection (Figure 2B; 
Supplementary Table 1). Sensitivity remained high, at more 
than 88%, for up to 14 days from infection before declining. 
A sensitivity analysis using different parameters for the incuba-
tion period distribution (median 4.7 days or 5.4 days, compared 
with 5.1 days in the primary analysis) had only a minimal im-
pact on our results (Supplementary Figure 2).

Figure 3 shows that median test sensitivity was high (>87%) 
in all groups for the period from approximately 5 to 14 days 
from infection, which is the most likely period of infectious-
ness. Peak median sensitivity of at least 91% was reached be-
tween days 4 and 7, and it did not vary importantly between 
subgroups of vaccination status, source, gender, age, the pres-
ence of comorbidities, or ethnicity. However, the rate of decline 
of sensitivity—which may be related to the decline in viral load 
and shedding—did vary. Sensitivity declined faster in vaccinat-
ed individuals, community cases relative to overseas-acquired 
cases, females, and younger people. It also declined slightly fast-
er in Pacific peoples compared with non-Māori/non-Pacific 
ethnicities. Supplementary Table 2 and Supplementary 
Figures 4 and 5 show details of the characteristics of the differ-
ent groups. Summary statistics for all temporal profiles of sen-
sitivity are provided in Supplementary Data.

DISCUSSION

New Zealand’s SARS-CoV-2 surveillance testing of border arriv-
als, workers in MIQ and cases during community outbreaks, of-
fers a valuable opportunity to assess how the performance of 
RT-PCR tests varies with time since infection and the effects of 
different risk factors. Compared to previous studies, the large 
size of our dataset, and the existence of multiple sequential test 
results for the same individual, provides greater certainty in esti-
mates of time-varying RT-PCR sensitivity over a longer period of 
time since infection, including the period before symptom onset. 
During large outbreaks, testing capacity (eg, limits on laboratory 
processing of RT-PCR assays) thresholds may be exceeded, and 
optimizing the timing of tests allows more efficient use of finite 
resources. We estimate that RT-PCR sensitivity peaks at 93% 
(95% credible interval, 91%–94%) 4 days after infection (ie, 1 
day before symptom onset, assuming an average 5-day incuba-
tion period). At symptom onset, median RT-PCR sensitivity is 
still at 93% and remains over 88% for up to 14 days after infection 
(or up to 9 days from the average symptom onset, after which 
time individuals are unlikely to remain infectious).

The estimated timing of peak sensitivity of 4 days after infec-
tion falls within the range estimated in other studies, being most 
similar to Hellewell et al [10], and aligns with the likely timing of 
peak viral load in the respiratory tract [1, 2]. However, our results 
suggest that RT-PCR sensitivity peaks higher and is maintained 
over a longer duration compared with previous estimates [8–10] 
(Supplementary Figure 3). One possible explanation for this is 
that New Zealand’s elimination strategy and very low prevalence 
meant that higher cycle threshold (Ct) values were used to define 
positive results. Samples were typically tested for 35–40 cycles 

Figure 2. Reverse transcription polymerase chain reaction (RT-PCR) test sensitivity to detect severe acute respiratory syndrome coronavirus 2 infection over time since 
symptom onset (A) and infection (B). (A) Empirical estimate of the proportion of all tests that are positive (black dotted) against time relative to symptom onset for 3599 test 
results for 1888 unique cases. Gray shaded region shows the 95% binomial confidence interval. (B) Posterior median (blue solid) and 95% credible interval (blue shaded 
region) for the probability of testing positive θ from the logistic regression; and empirical mean (black dotted) and 95% uncertainty interval (gray shaded region) of the em-
pirical distribution, calculated from the posterior sample of the times of infection T I

i .
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[16], and there are many cases in the data with a Ct value >35 
noted. However, data on the Ct value were not available in a con-
sistent format (recorded inconsistently as freeform text and only 
linked to cases, not tests) so we were unable to investigate the 
quantitative relationship between time since infection and Ct 
value. We found that RT-PCR sensitivity can remain nonnegli-
gible for up to 45 days after infection, which is within the max-
imum shedding duration of 83 days reported by Cevik et al [17] 
for the upper respiratory tract. Although viral RNA may persist 
at high enough levels to be detectable by RT-PCR at these later 
times, it is unlikely to be RNA from live virus [17], meaning in-
dividuals are no longer infectious and the test is instead detecting 
recent infection.

Identifying cases as early as possible, ideally before symptom 
onset, is critical for trace-test-isolate measures to be effective. In 
line with previous studies, RT-PCR was relatively insensitive 
(<50%) at detecting SARS-CoV-2 from 0 to 3 days after infec-
tion but rapidly increased to relatively high sensitivity (>90%) 
by 4 days after infection, before the average time of symptom 
onset at 5 days. If contact tracing can identify close contacts 
of cases while they are still in their incubation period, this sug-
gests there is a reasonable chance of early detection by RT-PCR, 
allowing rapid isolation of confirmed cases to reduce the risk of 
onward transmission. In addition, our results show that an 
RT-PCR-negative sample collected in the first 0–3 days after ex-
posure to an infectious person is not a strong indicator of the 

Figure 3. Reverse transcription polymerase chain reaction (RT-PCR) test sensitivity over days since time of infection for different groups by (A) vaccination status, (B) source 
of infection, (C) gender, (D) age group, (E) presence of comorbidities, and (F) ethnicity. Median (solid lines) and 95% credible interval (shaded regions) for the probability of 
testing positive θ and empirical mean (dotted line).
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absence of infection and further follow-up testing may be 
required.

Peak sensitivity varied little between the different groups that 
we analyzed; however, we found some interesting differences in 
the temporal profile of RT-PCR test sensitivity. For infections 
after July 1, 2021, when Delta was prevalent, vaccinated cases 
had slightly lower median sensitivity than unvaccinated in 
the early days of infection, but we found no meaningful differ-
ence in peak sensitivity. After the peak, sensitivity remained 
high over the period in which all individuals would be expected 
to clear their infection, although there was some evidence that 
after this period sensitivity declined slightly faster for vaccinat-
ed individuals. These results are consistent with previous find-
ings of similar peak viral loads but a faster rate of viral load 
decline (ie, faster viral clearance time) in vaccinated compared 
with unvaccinated cases [18–20].

The data on overseas cases represents a well defined cohort 
who were routinely tested on days 3 and 12 (and day 0/1 from 
January 2021). This is ideal for estimating sensitivity over time 
since infection because there are multiple test results per person 
and likely a very low percentage of infections were missed. In 
contrast, New Zealand’s community cases were slightly less likely 
to have multiple tests. This could potentially bias estimates of 
sensitivity in community cases upwards because any infected in-
dividuals who had a single test and returned a false-negative re-
sult are, by definition, not represented in the dataset. However, 
our model estimated similar sensitivity profiles for overseas 
and community cases, potentially reflecting highly effective con-
tact tracing and high community case ascertainment rates.

Sensitivity declined at a slightly faster rate in females than 
males and in those aged under 40 compared with over 
40-year-olds. This could be correlated with differences in viral 
load, although findings on associations with gender and age 
from previous studies are inconsistent. Similar to our results, 
other studies have found faster rates of viral load decline in youn-
ger age groups [21]. Large studies with frequent sequential sam-
pling of viral load have detected a slight increase in peak viral 
load with age, although differences were not always clinically sig-
nificant [20, 22, 23], so it is possible our age groupings were too 
broad to detect age-dependent differences. In contrast, 
Mahallawi et al [24] found higher viral loads in females com-
pared with males but no association with age, whereas others 
have reported no clear differences for gender or age [25]. 
Sensitivity did not appear to be associated with presence of co-
morbidities. Māori and Pacific peoples have higher infection fa-
tality rates [26] and higher risk of hospitalization [27] from 
COVID-19 compared with non-Māori/non-Pacific people. We 
found little difference in the sensitivity of RT-PCR tests for de-
tecting infection for these 3 ethnicity groups. Although sensitiv-
ity declined slightly faster for Pacific peoples compared with 
non-Māori/non-Pacific, it remained high over the critical period 
in which individuals are likely to be contagious.

Our results may generalize to SARS-CoV-2 infections in other 
populations or at other times if testing methods (nasopharyngeal 
swab by trained health professional, and criteria for declaring a 
positive result) and viral load dynamics of individuals are gener-
ally consistent with this study. Reverse transcription PCR sensitiv-
ity may differ for populations with different viral dynamics (for 
example, due to different demographics, infection by other vari-
ants, or extent of infection- or vaccine-acquired immunity); how-
ever, the qualitative trends observed in the group comparisons are 
still likely to apply.

Our study has some limitations. There may be considerable 
individual heterogeneity in RT-PCR sensitivity that our model 
does not consider, for example, due to individual variation in 
viral shedding. Our assumed prior distribution for incubation 
period with median 5.1 days [13] was based on a study of the 
original SARS-CoV-2 strain and may not be representative of 
incubation periods for other variants. The incubation period 
of the Delta variant, for example, has been estimated at a short-
er median of 4.0 days (SD = 1.9) [28]. However, our results 
were relatively insensitive to using a shorter median incubation 
period of 4.7 days (Supplementary Figure 2). An unavoidable 
limitation of our analysis is that the dataset by definition ex-
cludes any infected individuals who returned false negatives 
from all tests (except for 1 probable case). This is partly mitigat-
ed by repeat testing on any individuals reducing the likelihood 
of multiple false negatives, but it could potentially bias our es-
timates of sensitivity upwards. We were unable to include 
asymptomatic cases in our cohort because a time of symptom 
onset was required to infer a likely time of infection for each 
case. Nonetheless, our results may still inform the optimal tim-
ing for testing asymptomatic individuals after a possible expo-
sure event if peak viral loads are similar to symptomatic 
infections, as has been previously suggested [29].

CONCLUSIONS

We find that RT-PCR testing remains a sensitive technique for 
detecting SARS-CoV-2 infection and has proven to be an effec-
tive tool in New Zealand’s border measures and 
test-trace-isolate-quarantine approach to COVID-19 prevention 
and control. However, RT-PCR has its limitations and a negative 
test result does not rule out the possibility of infection with 
SARS-CoV-2, particularly for tests conducted in the early days 
after infection and before onset of symptoms. If clinical suspicion 
remains high, or if accuracy is important for case management or 
disease control, then it may be advisable to keep precautionary 
measures in place and conduct further testing.
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