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PERSPECTIVES

LETTER TO THE EDITOR

Quantitative Clinical 
Pharmacology Input 
to SARS-CoV-2 
Therapeutics Should Be 
Based on Robust Data

Joseph F. Standing1,*

With impressive speed Garcia-Cremades 
et al.1 have modeled the association between 
hydroxychloroquine (HCQ) and viral load, 
merging literature in vitro data and data 
from a recently published clinical study 
(which, as of April 11, 2020, is under inves-
tigation by the publisher2). Although the 
authors are to be commended on bringing 
quantitative clinical pharmacology insight 
to this health emergency, caution is re-
quired on interpreting their results.

First, the authors report translating 
polymerase chain reaction cycle thresh-
old (Ct) values to viral load from different 
sources using a nonlinear relationship de-
rived from a study on Ebola (1/log_2(Ct)). 
This inverse logarithmic relationship 
means that small increases in Ct give pro-
portionally bigger decreases in “viral load” 
whereas most severe acute respiratory syn-
drome-coronavirus 2 (SARS-CoV-2) poly-
merase chain reaction assays have a linear 
or even downward curving relationship 
with Ct.

3 Hence, the half-maximal effec-
tive concentration (EC50) values derived 
by Garcia-Cremades et al.1 are possibly an 
underestimation of the true value.

Second, the authors apply a basic phar-
macodynamic model on viral dynamics, 

which mathematically, in the absence of 
drug, rises to a plateau and then stabilizes. 
For the patient data, an immune effect 
component was reported in the Methods 
section but no parameter estimate was given 
in Supplementary Table S1, so it is unclear 
whether it was in the final model. Although 
the authors hint in the Methods section at 
testing different natural history trajectories 
(without giving full details), this is another 
potential source of overestimation of the 
drug effect.

Third, the authors repeatedly use the 
very low 48-hour EC50 value reported 
by Yao et al.,4 which is not only an out-
lier by an order of magnitude compared 
with SARS-CoV-1 values they cite, but 
also worryingly is much lower than the 
24-hour value reported in the same paper. 
EC50 is not a time-dependent parameter 
so when different values are reported, de-
pending upon how long the experiment 
was run, it questions the EC50 estimate 
reliability.

The in vitro antiviral properties of 
chloroquine and HCQ have been known 
for decades, yet neither drug has been 
successful as a clinical antiviral, even in 
high-quality studies.5 Taken together 
with questions on the data used, it may 
be that the estimated antiviral effect 
of HCQ on SARS-CoV-2 by Garcia-
Cremades et al. is optimistic. A relatively 
small randomized placebo-controlled 
trial would be able to show whether 
the true clinical antiviral effects match 
those predicted, whereas limiting the 
undoubted iatrogenic harm potential of 
high-dose therapy given to large numbers 
of patients.
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