Extended Data Figure 1 | In vitro evaluation of the antiviral activity of hydroxychloroquine against
SARS-CoV-2.
a, Dose-response curves of hydroxychloroquine (HCQ) at 48 and 72 hpi in VeroE6 cells. VeroE6 cells
were seeded 24 h in advance in multi-well 6-plates, washed twice with PBS and then infected with
SARS-CoV-2 (BetaCoV/France/IDF0571/2020 SARS-CoV-2 strain) at the indicated MOI. The inoculum of
infected VeroE6 was removed 1 hpi and cells were immediately treated with different concentrations
of HCQ. Supernatants were collected at 48 and 72 hpi and stored at -80 °C for RNA extraction and viral
titration by RT-qPCR. Results were expressed in relative viral production compared with untreated
control. The table summarizes the IC50, CC50 and selectivity index (SI) for each condition. b, Apical
relative viral production and trans-epithelial resistance (TEER in Ohms/cm2) between the apical and
basal poles in nasal and bronchial HAE at 48 hpi. Mucilair HAE reconstituted from human primary cells
obtained from nasal or bronchial biopsies were provided by Epithelix SARL (Geneva, Switzerland) and
maintained in air-liquid interphase. For infection experiments, apical poles were gently washed twice
with warm OptiMEM medium (Gibco, ThermoFisher Scientific) and then infected directly with nasal
swab samples or a 150 μl dilution of virus in OptiMEM medium, at a multiplicity of infection (MOI) of
0.1. For mock infection, the same procedure was performed using OptiMEM as inoculum. Samples
collected from apical washes were separated into 2 tubes: one for TCID50 viral titration and one RTqPCR. Results are expressed in relative viral production compared to the infected untreated control.
The table summarizes the relative viral production values (+/- SD) and the infectious titers
(log10TCID50/mL).

Extended Data Figure 2 | Viral loads of SARS-CoV-2 infected cynomolgus macaques treated with
hydroxychloroquine.
Viral loads measured by PCR in thracheal swabs (a), nasal swabs (b), rectal swabs (c) and bronchoalveolar lavages (d). The limit of detection was estimated at 2.3 log10 copies of SARS-CoV-2 RNA per
mL and the limit of quantification was estimated at 3.9 log10 copies per mL (dotted horizontal line).
Shaded zones indicate treatment periods. Baseline was adjusted to day 0 on the graphs.

Extended Data Figure 3 | Representative lung CT transversal slices from SARS-CoV-2 infected
cynomolgus macaques treated with hydroxychloroquine.
Imaging was performed at baseline and day 2, 5 and 11 or 13 post-infection with SARS-CoV-2. (a-f)
Images are presented for each animal according to their group, with a window level of -300 and a
window width of 1600. CT scoring scales (g) and working table (h). Total CT score is the sum of all lung
lobe scores including lesion type and extension contributions and pleural effusion severity.

Extended Data Figure 4 | Plasma and blood HCQ concentrations of 6 uninfected NHPs
a, Pharmacokinetics study design. Three groups of 2 cynomolgus macaques received either a high (Hi)
dose regimen of hydroxychloroquine (HCQ) composed of a loading dose of 90 mg/kg and a daily
maintenance dose of 45 mg/kg, or a low (Lo) dose regimen composed of a 30 mg/kg loading dose and
a daily maintenance dose of 15 mg/kg. One group received azithromycin (AZTH) in combination with
HCQ with a loading dose of 36 mg/kg followed by a 18 mg/kg daily maintenance dose. b, Individual
plasma and blood HCQ concentrations up to 5/6 days post treatment initiation c, Correlation between
plasma and blood HCQ concentrations.

Extended Data Figure 5 | Complete blood count of SARS-CoV-2 infected cynomolgus macaques
treated with hydroxychloroquine.
Absolute numbers of white blood cells (WBC) (a), lymphocytes (b), neutrophils (c) and monocytes (d)
in SARS-CoV-2 infected animals. Baseline was adjusted to day 0 pi on the graphs, and to the first day
of treatment (day 7 pi) for the PrEP group. Shaded zones indicate treatment periods.

Extended Data Figure 6 | Cytokines and chemokines in the plasma of SARS-CoV-2 exposed
cynomolgus macaques treated with hydroxychloroquine
a, b, Heatmaps of the plasma concentrations of 20 cytokines. Each column represents one cytokine or
chemokine with its color scale at the bottom. Scales are in pg/mL. c, d, Concentrations of IL-1RA and
TNF-α at 2 days post-exposure. Each plot represents one animal. Asterisks (*) represent a significant
difference at one time-point between the CTRL group and the Hi D1 and/or Hi D1 + AZTH groups.
Statistical significance was determined using a two-sided Mann–Whitney U-test.

Extended Data Figure 7 | Plasmatic ALAT levels of cynomolgus macaques treated with
hydroxychloroquine.
In addition to the 6 SARS-CoV-2 infected groups, 3 groups of 2 animals were treated but not infected
to follow HCQ pharmacokinetics (PK). ALAT levels in plasma of all infected animals (a-e) and in
uninfected, treated groups (f). Shaded zones indicate treatment periods.

Extended Data Figure 8 | Biochemistry in cynomolgus macaques treated with hydroxychloroquine.
In addition to the 6 SARS-CoV-2 infected groups, 3 groups of 2 animals were treated but not infected
to follow HCQ pharmacokinetics (PK). ASAT, Albumin, Creatine Kinase, Creatinine, Haptoglobin, LDH,
CRP and total proteins levels in plasma of all infected (a-e) and in uninfected, treated groups (f). Shaded
zones indicate treatment periods.

