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Learning Objectives
• To understand the similarity and differences between SARS‐CoV‐2 and other coronaviruses
which cause infections in humans (SARS, MERS).
• To become familiar with evidence supporting the incubation period based on what is known
about transmissibility of SARS‐CoV‐2, and how this impacts interpretation of data regarding
new cases and effectiveness of public health prevention measures.
• To become familiar with the clinical presentation of COVID‐19 infection, and the clinical
course of infection.
• To understand the rationale, role and limitations regarding testing for COVID‐19 infection.
• To become aware of the status of vaccine development for COVID‐19.
• To know the current guidance for prevention and treatment approach for COVID‐19 infection.
• To be able to provide advice to patients based on current evidence regarding the use of
NSAIDS, ACE inhibitors and angiotensin receptor blockers in COVID‐19 infection
• To become familiar with current evidence (and its limitations) regarding the use of remdesivir,
favipiravir, lopinavir/ritonavir, chloroquine, and hydroxychloroquine +/‐ azithromycin, to
inform decision‐making regarding off‐label use of these medications for the treatment of
COVID‐19 infection.
• To become aware of some useful resources regarding COVID‐19 for front‐line pharmacy staff.

2

April 6, 2020

Outline
•
•
•
•
•
•
•
•

Comparing coronavirus infections
Incubation period and transmissibility
Clinical presentation
Testing options
Current statistics
Vaccine development
Prevention strategies
COVID‐19 treatment options

• Current recommendations
• Investigational agents: Remdesivir, favipiravir, lopinavir/ritonavir, chloroquine,
hydroxychloroquine (HCQ) +/‐ azithromycin

• Use of NSAIDs, ACE inhibitors and ARBs in COVID‐19 infection
• Tips for pharmacy staff on front lines

Coronaviruses
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The Virus
• Coronavirus
• Four genera:
•
•
•
•

Alphacoronavirus
Betacoronavirus
Deltacoronavirus
Gammacoronavirus

SARS‐CoV‐2 virus

• Bats and rodents are probably the gene
source of alpha and betaCoVs

Del Rio, C., JAMA. 2020.1490
Peng Z (2020)., Nature. 579, 270‐273

The Virus
• Among human coronaviruses, SARS‐CoV, MERS‐CoV, and SARS‐CoV‐2
have caused epidemics
• Variable clinical severity featuring respiratory and extra‐respiratory
manifestations

• SARS‐CoV‐2 has 79.6% sequence similarity with SARS‐CoV and 96.2%
homology to a bat coronavirus
• It also shares the same entry receptor (ACE2) with SARS‐CoV

Del Rio, C., JAMA. 2020.1490
Peng Z (2020)., Nature. 579, 270‐273
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The Virus
• Hypothesized that the virus originated from bats

Peng Z (2020)., Nature. 579, 270‐273
Xu, Y., Trends in Microio., 28. 239‐240 (2020)

Baric, Ralph S, Virology of Coronaviruses, Presented at CROI, March 10, 2020
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Incubation period &
transmissibility

Summary of studies to date
Reference

Mean incubation period – days
(95% CI)

Range ‐ days

Backer et al. Euro Surveill 2020

6.4 (5.6‐7.7)

2.1‐11.1

Linton et al J Clin Med 2020

5.0 (4.4‐5.6)

2‐14

Li et al. NEJM 2020

5.2 (4.1‐7.0)

Huang et al. Lancet 2020
Lauer et al. Ann Intern Med 2020

3‐6
5.1 (4.5‐5.8)
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Incubation period and transmissibility

Ann Intern Med. doi:10.7326/M20‐0504

Viability of SARS‐CoV‐1 and SARS‐CoV‐2 in Aerosols and
on Various Surfaces

van Doremalen N et al. NEJM DOI: 10.1056/NEJMc2004973
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Pre‐symptomatic transmission
• Asymptomatic or Presymptomatic transmission3
• Transmission of SARS‐CoV‐2 from an infected person (source patient) to a
secondary patient before the source patient developed symptoms
• Review of 243 cases in Singapore: Jan 23‐Mar16, 2020
•
•
•
•

N=157 locally acquired cases
7 clusters where presymptomatic transmission is believed to have occurred
10/157 cases = accounted for 6.4% locally acquired cases
Range: 1‐3 days before symptom onset in source patient

• Several additional studies have recently been published, supporting
asymptomatic/presymptomatic transmission in 6‐13% of cases; modelling
studies suggest may occur in 1/3 to 1/2 of cases
1 Qian G et al. Clin Infect Dis 2020. Epub March 23, 2020. https://doi.org/10.1093/cid/ciaa316
2 Du Z et al. Emerg Infect Dis 2020. Epub March 19, 2020. https://doi.org/10.3201/eid2606.200357
3 Wycliffe E et al. MMWR Morb Mortal Wkly Rep 2020. Epub Apr 1, 2020.
https://www.cdc.gov/mmwr/volumes/69/wr/pdfs/mm6914e1‐H.pdf

Clinical presentation of COVID‐19 infection
• Hallmark symptoms:
• Fever (83‐98%), cough (76‐82%), shortness of breath

• Additional symptoms include:
• Loss of smell or taste, fatigue or myalgias, headache, sore throat
• GI symptoms (diarrhea, nausea) may be more common than previously reported

• Range of presentation from mild illness (80%) to severe (15%) to critical
disease (5%)
• Usually pneumonia
• Bacterial superinfections also possible
• Can lead to ARDS, sepsis, in additional to long‐term sequelae (e.g. pulmonary
fibrosis, cardiomyopathy)
• Exacerbation of comorbidities
Sahu, K.K., QJM, March 3, 2020. hcaa081
• Fatality rates difficult to estimate
Cascella, M.,StatPearls, March 8, 2020
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Testing

Testing
• Testing allows infected people to know they are infected so they can
receive care; but also imp to inform appropriate response to pandemic
• Challenges:
• Availability of test kits – how used has evolved over time in an area
• Issues initially in U.S. with false positives with CDC‐created test kits

• PCR tests (Gold standard) only tell if you have the virus at time of testing
• Relies on finding virus in mucous – risk of false negatives esp if asymptomatic or mild symptoms
• Nose and throat swabs but COVID‐19 is lung infection disease
• Samples must be processed quickly – logistics important

• Serology tests needed by take more time to develop
• Provide info re: immunity
https://ourworldindata.org/covid‐testing; accessed March 26, 2020
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POCT kits

Current statistics
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https://covid‐19‐newfoundland‐and‐labrador‐gnl.hub.arcgis.com/. Accessed April 6, 2020

Community transmission

https://www.canada.ca/en/public‐health/services/diseases/2019‐novel‐coronavirus‐infection/health‐
professionals/epidemiological‐summary‐covid‐19‐cases.html. Accessed April 6, 2020
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Are countries bending the curve?

https://ourworldindata.org/covid‐testing; accessed April 6, 2020

https://ourworldindata.org/covid‐testing; accessed April 6, 2020
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Vaccine development

Vaccine Development
• Currently there are 2 Phase I trials, 11 pre‐clinical vaccine candidates, and
26 labs looking at additional vaccine candidates for COVID‐19 infection
ongoing around the world (https://www.raps.org/news‐and‐articles/news‐
articles/2020/3/covid‐19‐vaccine‐tracker. Accessed March 26, 2020)

• Estimates are 12‐18 months before a vaccine will be ready for use

• Why so long?
• Funding
• Characterization and ability to grow the virus.
• Testing candidates. We need appropriate preclinical models. And then we need to
make sure the vaccine is safe and actually produces a response in humans. Some
mRNA vaccines in general have had safety problems.
• Potential for RNA virus to mutate fairly quickly, so the vaccine needs to be able to
be effective even if the virus mutates.
• Scaling up

13

April 6, 2020

Prevention strategies
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Prevention Strategies
• Social/physical distancing – to “flatten the curve”
• Quarantine and self‐monitoring
• Self‐Isolation (no symptoms but high risk)
• Isolation (symptomatic) – no outdoors!

• Hygeine
• Wash hands for at least 20 sec with soap and water
• Hand sanitizer containing at least 60% alcohol
• Don’t touch your face

• Cleaning/disinfecting, esp. high touch surfaces
• No drug recommended for pre‐ or post‐exposure prophylaxis at this time
https://www.canada.ca/en/public‐health/services/diseases/coronavirus‐disease‐covid‐19.html

Use of PPE
• Use of PPE for high risk encounters
• Gloves, gown, face protection, N95 respirator when chance of aerosols
• When should gloves and masks be replaced?
• Can N‐95 masks be disinfected and reused?

• Guidance re: use of masks by asymptomatic individuals/general public
is evolving
• CDC – use of cloth‐based coverings (April 3rd)
• Health Canada guidance re: homemade masks (March 31)

• How to make a cloth‐based face covering:
• https://www.cdc.gov/coronavirus/2019‐ncov/prevent‐getting‐sick/diy‐cloth‐
face‐coverings.html
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Cleaning the pharmacy following a COVID
exposure
• See NLPB website: CDC guidance – Cleaning and Disinfection for Community Facilities
Available at: https://www.cdc.gov/coronavirus/2019‐
ncov/community/organizations/cleaning‐disinfection.html
• Notify employers, NLPB, Public Health (if not already notified)
• Close off areas visited by the ill persons. Open outside doors and windows to increase air
circulation.
• Wait 24 hours or as long as practical before beginning cleaning and disinfection.
• Wear gloves and gown for cleaning; wash hands!!
• Clean and disinfect all areas such as offices, bathrooms, common areas, shared
electronic equipment like tablets, touch screens, keyboards, remote controls, and ATM
machines used by the ill persons, focusing especially on frequently touched surfaces.
• If it has been more than 7 days since the person with suspected/confirmed COVID‐19
visited or used the facility, additional cleaning and disinfection is not necessary.

Treatment
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Evidence‐based treatment for COVID‐19

Treatment Strategies – current recommendations
• Mild disease (80% of cases) – manage at home, Rx symptoms as needed,
self‐monitoring with advice on when to seek medical attention
• Severe disease (14% will require oxygen; 6% more intensive treatment)
• Oxygen, treat co‐infections, ARDS mgmt, prevent critical illness complications,
shock mgmt, comorbidity mgmt.

• Adjunctive corticosteroids NOT routinely recommended
• No drug therapy currently recommended, outside of clinical trials

https://www.who.int/publications‐detail/clinical‐management‐of‐severe‐acute‐
respiratory‐infection‐when‐novel‐coronavirus‐(ncov)‐infection‐is‐suspected
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Potential Treatment Options
• Currently no antiviral treatment for COVID‐19
• Many drug options have been identified
•
•
•
•
•
•
•

Favipiravir
Remdesivir
Lopinavir/ritonavir
Chloroquine
Hydroxychloroquine
Interferons
Others

Del Rio (2020), C. JAMA. 2020.3072
Dong, L., Drug Disc. & Ther. 2020; 14(1): 58‐60

Points to keep in mind when evaluating
COVID studies…
• Less rigorous study designs
• Lack of controls & consider whether outcomes are clinically important
• Most data comes from China currently
• Comparators may include antivirals recommended by Chinese treatment
guidelines, which differ significantly from other countries
• E.g. α‐interferon, lopinavir/ritonavir, ribavirin (adjunctive therapy to IFN or
LPV/r), chloroquine, Abidol

• Range of patients studies; usually hospitalized but varying degrees of
illness
• Pre‐publications (not peer‐reviewed), reports are widespread but may
contain errors, insufficient data to fully assess
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Favipiravir and Remdesivir

Favipiravir
• A broad spectrum inhibitor of viral RNA polymerases.
• Dosing:
• Day 1: 1600 mg twice daily; Days 2‐5: 600 mg twice daily

• MOA:
• Binds to and inhibits RNA‐dependent RNA polymerases

• Inhibits replication of influenza A and B
• Possible treatment for avian influenza and strains resistant to
neuramidase inhibitors.
Hayden F.G., Curr Opin Infect Dis. 2019 Apr;32(2):176‐186
Madelain V., Clin Pharmacokinet. 2016 Aug;55(8):907‐23.
Furuta Y., Proc Jpn Acad Ser B Phys Biol Sci. 2017;93(7):449‐463

19

April 6, 2020

Favipiravir – medRxiv March 27, 2020
Hospitalized patients with PCR‐confirmed COVID‐19, age 18+
95% had Pneumonia confirmed by CT; 40% positive PCR
13% had one of: dyspnea and RR>30, SaO2 <93%, PaO2:FiO2 <300 mmHg, or
radiologic progression of >50% within 24‐48hr
Randomized, controlled, open‐label trial

Favipiravir 1600 mg BID x 1 day, then
600 mg BID x 7‐10 d
+
Usual care
(N = 120)

Arbidol 200 mg TID x 7‐10 d
+
Usual care
(N = 120)

Chen C et al. medRxiv, 2020. doi.org/10.1101/2020.03.17.20037432.

Results: Clinical recovery at 7 d
• Fav: 7/116 (61%) vs. Arb: 62/120 (52%), p = 0.14
• Pts with less severe illness:
• Fav 70/98 (71%) vs. Arb 62/111 (56%), p = 0.02

• Limitations:
•
•
•
•

No subgroup analysis pre‐specified
No control group
No details re: randomization, no allocation concealment
How subjective was the outcome assessment?

• Bottom line: Cannot conclude favipiravir is effective for COVID
infection
Chen C et al. medRxiv, 2020. doi.org/10.1101/2020.03.17.20037432.
Wilkinson W, Dahly D. Statistical review avail: https://zenodo.org/record/3734198#.XodIM9NKiuU
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Remdesivir (GS‐5734)
• Remdesivir is an adenosine analogue, which incorporates into nascent
viral RNA chains and results in pre‐mature chain termination.
• In vitro, it has shown efficacy against SARS and MERS‐CoV.
• Was available in Canada through special access program; as of April
3rd, Gilead is transitioning request to access through clinical trials
• Access to drug temporarily suspended except for pregnant women, patients
<18 yrs with severe disease

• Phase III trials ongoing in several countries (UK, France, Italy, Spain,
Germany) for treatment of mod‐severe COVID‐19 infection
• Results expected within weeks
Sheahan, T. P., Nat. Commun. 2020;11:222 (2020)

Lopinavir/ritonavir (LPV/r) for
COVID‐19
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Efficacy of Lopinavir in SARS
• Clinical trials:

Chu, C. M., Thorax, Vol. 50, issue 3, 2020

Lopinavir/ritonavir – NEJM March 23, 2020
Hospitalized patients with PCR‐confirmed COVID‐19, age 18+
Pneumonia confirmed by chest imaging
SaO2 <94% or PaO2:FiO2 <300 mmHg

Randomized, controlled, open‐label trial
Stratified by respiratory support

Treatment Group
LPV/r 400/100 mg po BID x 14 d
+
Usual care
(N = 99)

Control Group
Std care x 14 d
(N = 100)
Supplemental O2, ventilation, Abx,
vasopressors, renal replacement, ECMO
as needed
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Lopinavir/r – Outcomes
• Primary outcome: Time to clinical improvement (ie. 2 point
improvement on 7 category ordinal scale)
• Secondary outcomes:
•
•
•
•
•
•
•

Clinical status at days 7 and 14
Mortality at day 28
Duration of mech ventilation
Hospital LOS (survivors)
Time from Tx to death
Virologic measures
Safety outcomes
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Lopinavir/r – Results
• Median time to clinical
improvement 16 d vs. 16 d (HR
1.31(95% CI: 0.95‐1.85; p=0.09)
• No diff in mod ITT (excluded 3
deaths before receiving LPV/r),
or in pts who received LPV/r
within 12 d symptom onset
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Lopinavir/r – Secondary outcome results (ITT)
• Mortality at day 28:
19.2% vs. 25.5% (95%CI, ‐17.3 to 5.7)
• % pts with clinical improvement at day 14: 45.5% vs. 30.0% (95% CI,
2.2 to 28.8)
• Duration ICU stay:
6 vs. 11 days (95% CI, ‐9 to 0)
• No significant difference on duration of mech ventilation, hospital LOS
(survivors), time from Tx to death

Lopinavir/r – Change in viral RNA load + safety
(PCR throat swabs)
• Safety:
• GI side effects more common with
LPV/r
• Serious SE more common in std
therapy (19 vs. 32 pts), including
respiratory failure, AKI, secondary
infection
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Chloroquine and
Hydroxychloroquine for COVID‐19

Chloroquine in COVID‐19
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HCQ +/‐ azithro ‐ In press March 17, 2020
(doi:10.1016/j.ijantimicag.2020.105949)

Hospitalized patients with PCR‐confirmed COVID‐19, age >12 yr

Non‐randomized, observational study

Treatment Group
HCQ 200 mg TID x 10/7 +/‐ Azith 500
mg x 1 dose, then 250 mg daily x 4/7
+
Usual care
(N = 26)

Control Group*
Usual care
(N = 16)
Received symptomatic treatment + Abx
as required to Px bacterial
superinfections

*Patients who
refused Tx, had
exclusion criteria,
or Tx at another
centre

Results – Day 6 negative SARS‐CoV‐2 RNA
• HCQ +/‐ Azithro (n = 20*):

14 (70%)

• All six patients who received azithro achieved primary outcome

• Control (n = 16):
• P< 0.001

2 (12.5%)

*Six patients excluded from analysis due to ICU admission, discharge from
hospital or death
**Asymptomatic patients included in each group = 4 HCQ, 2 control
Conclusions:
Methodologically flawed
Poor outcomes definition and assessment
Heterogenous patient population
No clinically meaningful conclusions can be drawn from this study
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HCQ – medRxiv March 31, 2020
Hospitalized patients with PCR‐confirmed COVID‐19, age >18 yr
Pneumonia confirmed by chest CT
SaO2:SpO2 ratio >93% or PaO2:FiO2 >300 mmHg
Randomized, controlled study

Treatment Group
HCQ 200 mg BID x 5/7
+
Usual care
(N = 31)

Control Group*
Usual care
(N = 31)
O2, antiviral agents, antibacterial
agents, immunoglobulin, +/‐ steroids

Results – Time to clinical recovery
• Fever:

• HCQ mean 2.2 days (SD 1.4) vs. Control 3.2 days (SD 1.3) (p=0.0008)
• Note: 22 pts in HCQ and 17 pts in Control had fever one day before intervention

• Cough:

• HCQ mean 2.0 days (0.2) vs. Control 3.1 days (SD 1.5) (p=0.0016)
• Note: 22 pts in HCQ and 15 pts in Control had fever one day before intervention

• Radiologically improved pneumonia:

• HCQ 25/31 (80.6 %) vs. Control 17/31 (54.8 %) (p=0.048)
• 4 patients in control arm progressed to severe illness

Caution:

Original trial design – 3 groups (2 HCQ, 1 control)
Pre‐specified outcomes were viral clearance and T‐cell recovery
Planned sample size was 300
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Bottom line re: use of investigational agents
• Without proper study, true assessment of benefits and harms is not
possible
• In extraordinary times, use of investigational agents may be
considered but should be done in context of clinical trial so we can
gain evidence
• Consider impact on supply chain, and need for medications by
patients who take them for established medical reasons

Clinical practice guidance for COVID‐19
• WHO: There is no evidence to recommend any specific anti‐COVID
treatment for patients with confirmed COVID‐19 infection; clinical
trials are ongoing
• CDC: There is no RCT evidence to inform HCQ use, dosing or duration
for prophylaxis or treatment of COVID‐19; some clinicians are
anecdotally reporting different dosing schedules (examples provided)
• Society of Critical Care Medicine: Insufficient data to recommend CQ
or HCQ for COVID‐19 infection in critically ill adults
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Available at: https://www.cpsnl.ca/web/files/Notices%20to%20College%20Members/2020‐03‐30%20‐
%20Unproven%20and%20Misleading%20Treatments%20for%20COVID‐19.pdf, Accessed April 3, 2020

SOLIDARITY study (WHO)
• Worldwide RCT ‐ >45 countries to date, including Canada
• 5 arms:
•
•
•
•
•

Reference group: standard of care in that country
Remdesivir
Lopinavir/ritonavir +/‐ interferon‐β
Chloroquine
Hydroxychloroquine

• Each study participates with medications currently available
• Canada: LPV/r vs. standard of care supportive treatment
• Estimated study completion date: May 18, 2020
https://clinicaltrials.gov/ct2/show/NCT04330690, accessed April 3, 2020
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Clinical controversies

Clinical controversies ‐ NSAIDs
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Clinical controversies – ACE inhibitors

http://www.nephjc.com/news/covidace2. Accessed March 26, 2020

Barry A. https://cshp‐bc.com/covid‐19‐what‐pharmacists‐know‐now/?mc_cid=53a294b051&mc_eid=12289df6c2
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But…
• Suddenly d/c ACEI or ARB may cause severe hypertension or HF
exacerbations that require hospitalization… we need to avoid that!
• ACEI and ARB have other beneficial effects
• NSAIDs may be needed for other chronic conditions
And there is a lack of evidence that either class of drug actually
worsens COVID‐19 outcomes.
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Tips and resources
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http://www.covid19‐druginteractions.org/

https://www.ashp.org/‐/media/assets/pharmacy‐practice/resource‐centers/Coronavirus/docs/ASHP‐COVID‐19‐
Evidence‐Table.ashx?la=en&hash=B414CC64FD64E1AE8CA47AD753BA744EDF4FFB8C. Accessed March 26, 2020
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Useful websites and resources
• NLPB and PANL websites
• Government of NL:
https://www.gov.nl.ca/covid‐19/
• Government of Canada: https://www.canada.ca/en/public‐
health/services/diseases/2019‐novel‐coronavirus‐infection/health‐
professionals.html
• Facebook group: COVID‐19 NL Pharmacists
• CPhA: https://www.pharmacists.ca/advocacy/covid‐19‐information‐
for‐pharmacists/, and listserve groups
• CSHP COVID‐19 QID group

Useful websites and resources

https://cshp‐bc.com/covid‐19‐what‐pharmacists‐know‐
now/?mc_cid=53a294b051&mc_eid=12289df6c2

https://www.rxfiles.ca/rxfiles/uploads/documents/Covid1
9‐Links.pdf

36

April 6, 2020

Most important of all… Self‐care
• Build a tribe
• Unplug from the news, social media… all things COVID!
• Plug in to your family, friends, pets… use technology to stay connected
• Rest, stay hydrated, eat well
• Take time for yourself
• Get moving
• Breathe!
• Mindfulness apps (e.g. Calm, Breethe), You Tube videos

• Know where to get help if you need it… EAP programs,
www.BridgeTheGapp.ca
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