S1 Text: Full likelihood expression and supplemental details
on model 1 results

Full likelihood expression
The full likelihood expression is given by:
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where a and b are the 0.1 and 99.9 percentiles of logN (log(IPg ), σI ) and N is the total
number of individuals.

Supplemental details on model 1 results
When fitting equations (1) to viral load measurements from individuals experiencing
secondary infections, we found that the rate at which T-cells clear infected cells (δT )
could not be accurately estimated. To determine why this might be the case, we set δT
to a given value and estimated the remaining model parameters (β, κ, q, and qT ) and
initial condition (V0 ). Fig. S3a shows viral load dynamics simulated using median
likelihood parameter estimates for 4 different values we assigned to δT (10−5 /day,
10−6 /day, 10−7 /day, and 10−8 /day). Fig. S3b shows the simulated T-cell dynamics
under these assigned values of δT , indicating that the value of δT considerably impacted
T-cell dynamics. Simulated viral load dynamics (Fig. S3a), however, were remarkably
similar to one another during viral decline, the period for which we have data. Because
immunological studies examining T-cell dynamics have found that T-cells reach counts
on the order of 106 cells/ml in dengue infections [1, 2], we set δT to 10−6 per day (Fig.
S3b).
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Using model 1, we further re-evaluated whether chloroquine treatment had a
measurable effect on viral load dynamics. Of the 228 patients analyzed in our analysis,
112 patients received a placebo and 116 received chloroquine treatment. Of the
individuals who received a placebo, 9 (8%) were experiencing a primary infection and
103 (92%) were experiencing a secondary infection. 62 (55.4%) of the placebo recipients
were infected with DENV-1, 25 (22.3%) with DENV-2 and 25 (22.3%) with DENV-3.
Of the individuals who received chloroquine, 17 (15%) were experiencing a primary
infection and 99 (85%) were experiencing a secondary infection. 77 (66%) of the
chloroquine recipients were infected with DENV-1, 25 (22%) with DENV-2 and 14
(12%) with DENV-3. Parameter estimates resulting from fitting model 1 individually to
chloroquine-treated and placebo individuals are shown in S1 Table, with 95% posterior
credible intervals of parameter estimates overlapping one another. Fig. S4 further shows
simulations of model 1 for placebo and chloroquine-treated groups, for primary as well as
secondary infections, visually indicating that these groups did not differ systematically
in their viral load dynamics. Both the placebo and the chloroquine-treated group
exhibited a steeper viral decline in secondary infections compared to primary infections,
reproducing the results for model 1 fit to all individuals at once.
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