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Determinants of R0
For a pathogen with direct person-to-person transmission

Ro =D x O x T x S
Duration
Opportunities
Transmission probability
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Infection control
Standard public health interventions
-

Identify cases and make sure they are isolated
Identify their contacts to be monitored and quarantined
Control of transmission of SARS-CoV-2 when the basic reproduction
number (Ro) is higher than 1.5 or the proportion of contacts traced is
below 80%

Ref. Hellewell J Lancet Global Health 2020
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Use of chemoprophylaxis of contacts as prevention
- The secondary attack rate of households (SARh) is ~15%, and that
of close contacts (SARc)~ 10%.
- Development of potential strategies to protect high risk subjects
(close contacts, health care workers, and others)
- Postexposure prophylaxis (PEP) using antimicrobial agents is
effective in preventing illness after potential or documented exposure
to a variety of microbial pathogens
Ref. Qifang Bi, medRxiv 2020.03.03.20028423.

PREP VS PEP USES
- Post exposure prophylaxis (PEP) is for health care workers with a
documented unprotected exposure, either due to ineffective triage of
a suspect case or lack of proper PPE. It is also a strategy for family
members care for an index case in a home setting to prevent spread.
It requires high initial dosing to achieve protective drug levels, and
sustained doing only through the incubation period of 14 days.
- Pre-exposure prophylaxis (PrEP) is only for health care workers
likely to be exposed but for whom PPE is not likely available or
inadequate for protection
Not quite the same urgency to get to therapeutic levels, so
tolerability is primary focus
Delivered during the entire period at risk (studies are
targeting 90 days)
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Potential repurposed drugs for Sars-cov-2 prophylaxis
1. Key attribute is long-standing safety & tolerability and simple schedules for
adherence
2. Options:
a) Chloroquine and Hydroxychloroquine: itching AEs may be limiting
Based off malaria chemoprophylaxis and chronic antirheumatic uses

b)

Lopinavir/ritonavir: GI side effects may be limiting

c)

Tenofovir/emtricitabine

c)

Azithromycin
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In vitro data - Aminoquinolines
Mechanism of action Negatively influence the virus-receptor
binding
- Interferes with terminal glycosylation of the cellular receptor,
angiotensin-converting enzyme 2 which is the main host cell receptor
of SARS-CoV-2.

- Elevation of vesicular pH, resulting in the inhibition of infection
and spread of SARS-CoV.
- Activity at clinically admissible concentrations
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In vitro data - Hydroxychloroquine
- HCQ showed good in vitro results and strong antiviral effects on
SARS-CoV and MERS infections, an EC50 of approximately 5uM
- The EC50’s were 0.72uM and 6.1 at 48 and 24grs incubation
- HCQ was found to be more potent than chloroquine (EC50 5.47uM,
and 1.1uM in a previous study) to inhibit SARS-CoV-2 in vitro
The antiviral activities of chloroquine and hydroxychloroquine
for treatment or against SARS-CoV-2 in vitro. (Vero cells)
Ref.
de Wilde AH, AAC. 2014
Banard DL, Antivir Chem Chemother. 2006
Yao X, Clin Infect Dis. 2020
Liu J, cell discovery. 2020

Oriol Mitjà, MD, PhD

In vivo data - Hydroxychloroquine

Odds ratios for clearance of viremia, by day six,
from a Firth penalized likelihood regression
(Primary outcome).

- An open-label non-randomized controlled trial in
36 patients reported that HCQ alone or in
combination with Azithromycin reduced
detection of SARS-CoV-2 RNA on Day 6
- 70% vs 12.5% virologically cured,
(p<0.001)
Ref. Gautret P, Antimicrobial Agents. In Press.

Kaplan-Meier plot
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In vivo data - Hydroxychloroquine
- Randomized clinical trial of 62
patients

• Time to clinical recovery was
shortened and higher proportion
of radiological pneumonia
improvement by CT scan (80.6% vs
54.8%)

Ref. Chen, medRxiv preprint doi:
https://doi.org/10.1101/2020.03.22.20040758.
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PEP STUDY:

Drug

Dose, regimen

Primary outcome

- University of Washington

HCQ

400mg d1-3, 200mg d4-14

SARS-CoV-2 infection

- Barcelona, Spain

HCQ

800mg d1, 400mg d2-7

COVID-19 disease

- Toronto, Canada

LPV/r

400/100mg d1-14

COVID-19 disease

HCQ

800mg d1, 600mg d2-7

COVID-19 disease

CQ

1g d1, 250mg QD 3 months

COVID-19 disease

PEP HEALTHCARE WORKERS
- University of Minnesota
PREP HEALTH CARE WORKERS
- Oxford, South-East Asia
PROPHYLAXIS REGISTRY
- COVID Global Registry Study (Certara): HCW who initiate HCQ, CQ, or other
- HERO (HCW exposure response and outcomes registry): No drug (risk factors)
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Pharmacological aspects
- High dose regimen will give good plasma levels and corresponding lung
levels.
- High volume of distribution and half life
- Lung concentrations will be much higher (2-2.5 log higher), but the free
log concentration in lung epithelial cells are what will matter (which is
not known).
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PEP dose

IC50 of 5 μM provides a
reasonable target
concentration and
point of reference
IC50 1680ng/ml
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PREP Dose
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Effect of post-exposure therapy with hydroxychloroquine

Primary outcome (N = 2,314)

Control arm
Events (%)
N=1198

PCR confirmed symptomatic Covid19 74 (6.2%)
Clinical and laboratory criterio
60 (5.0%)
Hospital or vital records criteria
14 (1.2%)
Secondary outcome (N= 2,000)
Covid19 either symptomatically
compatible or PCR positivity
regardless of symptoms

N=1042
185 (17.8%)

Intervention arm
Events (%)
RR* (95% CI)
N=1116
0.89 (0.54,
1.46)
64 (5.7%)
49 (2.3%)
15 (1.3%)
N=958
179 (18.7%)

1.04 (0.77,
1.41)

Risk of Covid-19 according to baseline viral load

Subgroup analyses according to risk of exposure factors

Safety data
Control arm
N=1,300
No. adverse event per contact
Any AE
77 (5.9%)
None
1223 (94.1%)
152 (4.0%)
212 (0.9%)
3 or more
13 (1.0%)

Intervention arm
N=1,197
671 (51.6%)
526 (43.9%)
328 (27.4%)
166 (13.9%)
177 (14.8%)

