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Disclosures
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▫ Jamp Pharma
▫ MDBriefcase
▫ Soladis Pharma
▫ Verity
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Objectives
• Explain the concepts of emergency use and special
access for investigational agents in the context of the
SARS-CoV-2 pandemic
• State your position on antiviral use for treatment of
COVID-19+ patients in the absence of evidence
• Develop a pharmaceutical care plan for COVID-19+
patients according to best available evidence

SARS-COV-2
•
•
•
•
•
•
•
•

Envelopped, + double strand RNA Virus, size 26-32 kb
Zoonotic origine in Wuhan, China, with human-human transmission
Declared pandemic March 11th 2020 per WHO
R0 estimated at 2-3
Mortality, very difficult to estimate, 1%-4% total, <0.1% to 25% according to population
Very broad clinical presentation
Case definition according to public health
Social and economical consequences

Suivi mondial: https://coronavirus.jhu.edu/map.html
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Clinical management of patients with COVID-19:
Second interim guidance

Summary recommendations for specific and adjunctive COVID-19 treatments
and clinical research

Treatment

Recommendation

Dexamethasone 6 mg IV daily for 10 days or until
discharge

For hospitalized adult patients requiring suppl. O2 or
mechanical ventilation

Remdesivir

For consideration as therapy or part of a clinical trial

Hydroxychloroquine

Do not use outside of a clinical trial

Lopinavir/ritonavir

Do not use outside of a clinical trial

Use of investigational anti-COVID-19 therapeutics

Should be done only under ethically approved, randomized
controlled trials

Government of Canada. Clinical management of patients with COVID-19: second interim guidance. https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/clinical-management-covid-19.html#a5
Updated 31/08/2020, consulted 31/08/2020
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Considerations for antiviral access
• Emergence and rapid transmission of a new coronavirus (SARSCov-2) causing pulmonary dysfunction (COVID-19) with a high
risk of mortality
• Forcing the medical community to make decision in the absence
of adequate evidence
• Currently only one antiviral has approval for treatment of COVID19
“Use of investigational anti‐COVID‐19 therapeutics should be done
under ethically approved, randomized, controlled trials.”
(WHO 2020)
Dalton B, Dresser L, Thirion D, Lau T. Can J Hosp Pharm. 2020;73(2):167-170.
WHO. Cllinical managemet of severe acute respiratory infection when COVID-19 disease is suspected.13/03/2020
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Treatment of patients hospitalized for COVID-19
Initiation outside of clinical studies

Initiation within clinical studies

False hope for families and patients

Antiviral safety gets tracked in clinical studies

Detrimental to clinical studies (patients are not enrolled in
studies)

Ethical standards of medical practice are being met (do no
harm)

Resource wasting by non targeted use, and suboptimal use

Answers questions pertinent to treating the disease

Risk of toxicity
Distorted access to medication (ex: hydroxychloroquine being
rationalised for patients with indications other than
COVID)(INESSS 2020)
Drug shortages of medication required for research
Decreased monetary grants and resources for research
because treatments are made available
Spread of ‘suboptimal’ practices because of the lack of
evidence
Dalton B, Dresser L, Thirion D, Lau T. Can J Hosp Pharm. 202073(2):167-170.
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Assessment of Evidence for COVID-19-Related
Treatments: Updated 25/08/2020
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Dexamethasone
Randomized controlled trial (RECOVERY group)
2104 patients to receive dexamethasone PO or IV up to 10 days
4321 patients usual care
Overall mortality decreased (22.9% in DEX vs 25.7% in standard of care)
Decreased mortality by 35% in patients requiring ventilation (from 41.1% to
29.3%), NNT = 8
• Decreased mortality by 20% in patients requiring supplemental oxygen
(from 26.2% to 23.3%)
• No impact on mortality for patients with mild to moderate disease
•
•
•
•
•

The RECOVERY Collaborative Group. N Engl J Med 2020
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Dexamethasone
•
•
•
•
•
•

Randomized controlled unblinded trial (DEXA-ARDS)
Hospitalized patients with ARDS (not COVID-19)
139 pts to receive dexamethasone 20mg IV qd (d1-5) + 10mg IV qd (d6-10)
138 pts control group
Overall mortality decreased (21% in DEX vs 36% in standard of care)
Adverse events similar in both groups

Villar J, et al. Lancet Resp Med 2020;8(3):267-76

Remdesivir (GS-5734)
Prodrug
Active form= GS-441524
Nucleotide analogue of adenosine
Confounds RNA polymerase
Activity for animal and in-vitro models
PK data in humans with Ebola
FDA approves emergency use (May 1st)
Open Label 5 days vs 10 days of remdesivir (NCT04292899)
▫ Patients who received remdesivir within 10 days of symptom onset had improved outcomes compared with
those treated after more than 10 days of symptoms.
• RDBPCT en Chine (NCT04257656; Wang et al)
▫ Remdesivir 200 mg IVx1, then 100 mg IV QD for 10 days max, vs placebo
▫ Median time to clinical improvement was not significantly different (21 vs 23 days), mortality similar (14 vs
13%)
• Monitor renal function and hepatic enzymes
•
•
•
•
•
•
•
•

Wang et al. Lancet. 2020. Goldman JD et al. N Engl J Med 2020 May 27. Epub ahead of print.
National Institutes of Health. Press release. 2020 Apr 29. Available at https://www.nih.gov/news-events/news-releases/nih-clinical-trial-shows-remdesivir-accelerates-recovery-advanced-covid-19
Gilead Sciences. Press release. 2020 Apr 29. available at https:// www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-with-severe-covid-19.
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Remdesivir (Veklury): Adaptive COVID-19 Trial
(ACTT) (NCT04280705)
• Laboratory-confirmed SARS-CoV-2 infection
• Evidence of lung involvment (rales), with a need of supplemental oxygen or abnormal chest Xray, or illness requiring mechanical ventilation.
• Patients with mild or no symptoms, are excluded.
• Double blind, randomised, placebo controlled trial
• 200 mg remdesivir IV on D1. Then 100 mg IV DIE while hospitalized, up to 10 days.
• Preliminary results indicate that patients that received remdesivir had a 31% faster time to
recovery than those who received placebo (p<0.001). (n=1063)
• The median time to recovery was 11 days for patients treated with remdesivir versus 15 days
for those receiving placebo
• Results suggest a survival benefit in favor of the patients receiving remdesivir (7.1% vs 11.9%,
p=0.059)
Beigel JH et al. N Engl J Med 2020 May 22 (Epub ahead of print)
National Institutes of Health. Press release. 2020 Apr 29. Available at https://www.nih.gov/news-events/news-releases/nih-clinical-trial-shows-remdesivir-accelerates-recovery-advanced-covid-19
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COVID-19 Convalescent Plasma
• Open-label, Expanded Access Program
• 2807 acute care facilities in the US, for hospitalized patients with or at risk of severe COVID-19
respiratory syndrome
• Transfusion of at least one unit of human COVID-19 convalescent plasma
• 35 322 transfused patients (52% in the ICU, 27.5% receiving mech. Ventilation)
• 7-day mortality rate was 8.7% [95% CI 8.3%-9.2%] in patients transfused within 3 days of COVID-19
diagnosis but 11.9% [11.4%-12.2%] in patients transfused 4 or more days after diagnosis (p<0.001).
• Similar findings were observed in 30-day mortality (21.6% vs. 26.7%, p<0.0001).
• A gradient of mortality was seen in relation to decreasing IgG antibody levels in the transfused
plasma (p = 0.048)
• Safety reported in 20 000 pts with low rate of related serious adverse events

• Emergency use authorization (EUA) for COVID-19 convalescent plasma issued by FDA on August
23rd, 2020
Joyner MJ, et al. And the US EAP COCID-19 Plasma Consortium. medRxiv. Posted July 30 2020 (Preprint)
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COVID-19 Convalescent Plasma

Joyner MJ, et al. And the US EAP COCID-19 Plasma Consortium. medRxiv. Posted July 30 2020 (Preprint)
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Colchicine
Broad anti-inflammatory and immunomodulatory effects
May combat the hyperinflammatory state of COVID-19
Colcorona trial
Randomized double-blind, placebo-controlled multicenter study
Diagnosis of COVID-19 within the last 24 hours
Outpatient setting, for pts with at least one risk factor (> 70yo, DM, BMI >30, chronic resp. condition,
HF, CAD, etc.)
• Recruiting 6000 pts
•
•
•
•
•
•

• Interim analysis of futility has allowed the study to continue

CHLOROQUINE / HYDROXYCHLOROQUINE
• Antimalarial drugs
• Safety well established in humans
• Are known to decrease the acidity in endosomes,
which might prevent the endosome from releasing
the virus into the cytoplasm
• Effective? at entry and exit of virus
• Activity in-vitro for SARS-CoV, Ebola, and others
• Activity in-vitro does not necessarily predict
efficacy
• Paradoxical effect in-vivo for Chikungunya
• Clinical trials required
Roques P, et al. Viruses 2018;10:1-18.
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Hydroxychloroquine
• Dosing set on in vitro data and physiological
based studies (no PK studies)
• Hydroxychloroquine dosage unclear
▫ France: 200 mg PO TID
▫ China: 400 mg PO BIDx1 then 200 mg PO BID 4 days
▫ CATCO Canada: 800 mg PO BID x1, then 400 mg PO
BID x 9 days

• Serum concentrations can vary up to a factor of 10
• Stereo-isomer can have a clinical impact
• Genetic polymorphisms of metabolism can lead to
supra- and sub-therapeutic concentrations
Yao X, et al. Clin Infect Dis 2020 doi: 10.1093/cid/ciaa237
Furst DE, et al. Lupus 1996;5(suppl 1):S11-5
Williams K, et al. Drugs. 1985;30(4):335-54.
Lee JY et al. Arthritis Rheumatol 2016;68(1):184-190.
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Hydroxychloroquine: clinical trials
• Hydroxychloroquine (+ azithromycin) hospitalized patients with COVID-19
in US Veterans Health Administration medical centers
• 368 males (median age > 65 years), treated with HCQ vs standard
supportive management (non randomized)
• Increased mortality in HCQ group compared to standard supportive
therapy
HCQ

HCQ+
Azithromycin

Standard

Mortality

28% (27/97)

22% (25/113)

11.4% (18/158)

Ventilation

13.3%

6.9%

14.1%

Maganoli J, et al. Preprint (not peer reviewed)
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Hydroxychloroquine with azithromycin
• Uncontrolled, retrospective, observational
• 80 patients
• HCQ 200 mg PO TID x 10 days + Azithromycin 500 mg x1, and 250
mg DIE x 4 days
• Favorable outcome for 81.3% of patients
• 15% required O2
• 3 patients transferred to the ICU
• 1 patient died
Gautret P, et al. Travel Med Infect Dis 2020
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Hydroxychloroquine additional trials
Author

Design

Patients/outcomes

Treatment

Results

Comments

Chen Z

R-parallel

31 pts COVID-19 and
pneumonia, excluded severe
illness

HCQ 200mb BID x 5d
vs
Standard therapy

Time to fever normalization
shorter (2.2 vs 3.2 days),
shorter cough remission,
pneumonia improvement 80%
vs 54%

Also on
antivirals,
antibiotics,
immunoglobulin,
+ steroids

Tang W

R, parallel, OL

150 pts mild to mod. disease

HCQ 1200 mg QD x 3 d + 800
mg QD x 2-3 weeks vs
standard therapy

Negative PCR conversion
similar in both groups. No
additional benefit of HCQ

Also on
antivirals,
antibiotics,
immunoglobulin,
+ steroids

Million M

Retrospective
observational

1005 symptomatic and 56
asymptomatic pts, mild, low risk
of complication

HCQ 200 mg TID x 10 d +
azithromycin

Good clinical outcome in
91.7% of pts,

persistent nasal
carriage in 4.4%
of pts

Boulwar
e DR

RCT

821 pts for postexposure
prophylaxis recruted through
social media

HCQ 800 mg x1, then 600 mg
PO QD or pllacebo

88% high risk exposure,
confirmed or probable in
11.8% vs 14.3% NS

Full adherence
in 75% of HCQ
pts

R: randomized, OL: open label, C: controlled
And the list goes on! No convincing evidence that hydroxychloroquine works.

Risk of QTc prolongation for patients COVID-19 positive
treated with hydroxychloroquine + azithromycin

Mercuro N, et al. JAMA Cardiol. Published online May 01, 2020. doi:10.1001/jamacardio.2020.1834

Copyright 2020 American Medical Association.
All Rights Reserved.
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Mesuring the QTc interval
• Measurement methods for QTc interval
▫ Manual
▫ Automated
▫ Manual review of an automated method

• Interprétation
▫
▫
▫
▫
▫
▫

Choice of lead for measure
Conventions for measuring the T wave (offset vs threshold)
Presence of a U wave
Inclusions or exclusions of the U wave
Irregular rhythm
Wide QRS interval

• Correction for cardiac rate

▫ Fridericia’s correction, Bazett’s correction

• Parameters for evaluation

▫ Max interval QT > 500 ms, or increase of QTc interval > 60 ms

LOPINAVIR/RITONAVIR (Kaletra)
• Antiretroviral protease inhibitor
• Similar genome for proteins but not
the target protease in SARS-CoV-2
• Activity in-vitro for SARS-CoV-2
• Clinical efficacy for MERS and SARS
in association with ribavirin and/or
interferon

LOPINAVIR/RITONAVIR (Kaletra)
•
•
•
•

Randomized, open label, controlled trial
199 hospitalized SARS-CoV-2 infection, SaO2 of <94%
Outcomes similar (mortality, clinical improvement, viral clearance)
Sub-analysis, shorter duration of symptoms if initiated in <12 days of
symptom onset

B Cao et al. N Engl J Med 2020;382:1787-1799.

Lopinavir/ritonavir, ribavirin, interferon beta-1b
Randomized, open label, controlled trial
Lopinavir/ritonavir+rivavirin+interferon beta-1b
Lopinavir/ritonavir
127 hospitalized SARS-CoV-2 infection, symptom onset
< 14 days, NEWS2 of >1
• Interferon beta-1b omitted >7 days after symptom onset
(pro-inflammatory)
• Triple combination associated with significant clinical
improvement, shorter LOS, shorter time to negative
NPS
• No difference in outcomes for patients with symptom
onset > 7 days
•
•
•
•

The Lancet DOI: (10.1016/S0140-6736(20)31042-4)
Hung IFN, et al. Lancet, 2020 DOI:https://doi.org/10.1016/S0140-6736(20)31042-4
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Lopinavir/Ritonavir: drug interactions
• Specific website COVID-19 (D. Back et al, University of Liverpool)
• https://www.covid19-druginteractions.org/
• Site Liverpool VIH (D. Back et al, University of Liverpool)
• https://www.hiv-druginteractions.org/
• Therapeutic HIV guide (Rachel Therrien, CHUM)
• https://www.guidetherapeutiquevih.com/
• HIV/HCV Drug Therapy Guide (Alice Tseng et al, Toronto)
• https://hivclinic.ca/wp-content/plugins/php/app.php

Clinical course and risk factors for mortality of adult inpatients
with COVID-19 in Wuhan, China: a retrospective cohort study.
• Retrospective, multicenter cohort study including adult inpatients (≥18 years old) with laboratory confirmed COVID-19 from Jinyintan
Hospital and Wuhan Pulmonary Hospital (Wuhan, China) who had been discharged or had died by Jan 31, 2020.
• Univariable and multivariable logistic regression methods to explore the risk factors associated with in-hospital death.
• 137 patients were discharged and 54 died in hospital.
• 91 (48%) patients had a comorbidity:
▫ Hypertension (58 [30%] patients).
▫ Diabetes (36 [19%] patients).
▫ Coronary heart disease (15 [8%] patients).
• Multivariable regression showed increasing odds of in-hospital death associated with:
▫ Older age (odds ratio 1.10, 95% CI 1.03–1.17, per year increase; p=0.0043).
▫ Higher Sequential Organ Failure Assessment (SOFA) score (5.65, 2.61–12.23; p<0・0001).
▫ D-dimer greater than 1 μg/mL (18.42, 2.64–128.55; p=0.0033)
• Half of non-survivors experienced a secondary infection.
• Ventilator-associated pneumonia occurred in ten (31%) of 32 patients requiring invasive mechanical ventilation.

Antibiotics
Secondary infection

Total (n=191)
181 (95%)
28 (15%)

Survivor
128 (93%)
1 (1%)

Non-survivor (n=54)
53 (98%)
27 (50%)

Zhou et al. Lancet. 2020 Mar 28;395(10229):1054-1062

p value
0.15
<0·0001

Bacterial and Fungal Co-Infection in Individuals With Coronavirus: A
Rapid Review to Support COVID-19 Antimicrobial Prescribing

• Literature review for clinical data on patients with coronavirus infection
(SARS-1, MERS, SARS-COV-2) and bacterial/fungal co-infection.
• Description of bacterial/fungal co-infection, treatments, outcomes
• Secondary analysis of antimicrobial prescribing in SARS-COV-2 even in the
absence of co-infection
• 1007 abstracts identified, 18 full texts were included
• For COVID-19
▫ 8% (62/806) of patients experienced a co-infection
▫ 72% (1450/2010) of patients received an antimicrobial
▫ No antimicrobial stewardship interventions were reported
Rawson et al. Clin Infect Dis. 2020 May 2

Aggressive vs Conservative initiation of
antimicrobial treatment in critically ill patients
• Antimicrobial treatment in critically ill can be started as soon as infection is suspected
or after objective data confirm an infection.
• Quasi-experimental, before and after observational cohort study
• Conservative approach associated with lower all-cause mortality
▫
▫
▫
▫

13% (13/100) vs 27% (27/101) p = 0.015
More initially appropriate therapy 74% vs 62%, p = 0.0095
Shorter mean duration of therapy 12.5 days vs 17.7 days, p = 0.0080
OR for risk of mortality with aggressive therapy vs convervative therapy 2.5 (95% CI 1.5 – 4.0)

• Waiting for objective data to diagnose infection before treatment with antimicrobial
drugs for suspected SICU-acquired infections does not worsen mortality and might be
associated with better outcomes and use of antimicrobials
Hranjec et al Lancet Inf Dis. 2012;12:774-780
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Summary
• Concepts for emergency use and special access to antivirals
▫ Treatment efficacy and safety
▫ Ethical and social considerations
▫ Evidence required for decision making

• Explain the decision making on antiviral treatment for patients with COVID19 in the absence of strong evidence
▫ Provincial and local decisions for medication access and research protocols

• Patient care in current ongoing clinical trials
▫ Remdesivir
▫ Dexamethasone
▫ Antimicrobials

