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Viral dynamics of acute SARS-CoV-2 infection

Fig 2. Reported cycle threshold (Ct) values with individual-level piecewise linear fits. Ct values (points) for the 46
acute infections aligned by the date when the minimum Ct was recorded for each individual. Lines depict the best-fit
piecewise linear regression lines for each individual with breakpoint at day 0. Red points/lines represent individuals
who reported symptoms, and blue points/lines represent individuals who did not report symptoms. Five positive tests
were omitted that occurred > 20 days prior to the individual’s minimum Ct value, all of which had Ct > 35. The
vertical axis on the right-hand side gives the conversion from Ct values to RNA concentration. Underlying data are
available at https://github.com/gradlab/CtTrajectories/tree/main/figure_data/Fig2 [10].

https://doi.org/10.1371/journal.pbio.3001333.g002

the 46 individuals was 3 (IQR 2, 5). The minimum recorded Ct value across the 46 individuals
had mean 26.4 (IQR 23.2, 30.4). The recorded Ct values for the acute infections with individ-
ual-level piecewise linear regressions are depicted in Fig 2.

Based on the viral trajectory model, the mean peak Ct value for symptomatic individuals
was 22.3 (95% credible interval [CI] 19.3, 25.3), the mean duration of the proliferation phase
was 3.4 days (95% CI 2.0, 4.8), and the mean duration of clearance was 10.9 days (95% CI 7.9,
14.4) (Fig 3). This compares with 22.3 Ct (95% CI 20.0, 24.4), 3.5 days (95% CI 2.5, 4.5), and
7.8 days (95% CI 6.1, 9.7), respectively, for individuals who did not report symptoms at the
time of diagnosis (Fig 3). This yielded a slightly longer overall duration of acute infection for
individuals who reported symptoms (14.3 days [95% CI 11.0, 17.7]) versus those who did not
(11.2 days [95% CI 9.4, 13.4]). For all individuals, regardless of symptoms, the mean peak Ct
value, proliferation duration, clearance duration, and duration of acute shedding were 22.3 Ct
(95% CI 20.5, 23.9), 3.3 days (95% CI 2.5, 4.2), 8.5 days (95% CI 6.9, 10.1), and 11.7 days (95%
CI 10.1, 13.6) (S8 Fig). A full list of the model-inferred viral trajectory parameters is reported
in Table 1. There was a substantial amount of individual-level variation in the peak Ct value
and the proliferation and clearance stage durations (S9-S14 Figs).

Using the full dataset of 68 individuals, we estimated the frequency with which a given Ct
value was associated with an acute infection (i.e., the proliferation or clearance phase, but not
the persistence phase) and, if so, the probability that it was associated with the proliferation
stage alone. The probability of an acute infection increased rapidly with decreasing Ct (increas-
ing viral load), with Ct < 30 virtually guaranteeing an acute infection in this dataset (Fig 4A).
However, a single Ct value provided little information about whether an acute infection was in
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Fig 3. Peak cycle threshold (Ct) value and infection stage duration distributions according to symptoms reported at time of diagnosis.
Posterior distributions obtained from 2,000 simulated draws from the posterior distributions for mean peak Ct value (A), mean duration of the
proliferation stage (first potential infection detectability to peak Ct) (B), mean duration of the clearance stage (peak Ct to resolution of acute
RNA shedding) (C), and total duration of acute shedding (D) across the 46 individuals with an acute infection. The distributions are separated
according to whether the person reported symptoms (red, 13 individuals) or did not report symptoms (blue, 33 individuals). The mean Ct
trajectory corresponding to the mean values for peak Ct, proliferation duration, and clearance duration for symptomatic versus asymptomatic
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