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LONDON MIDDLESEX PRIMARY CARE 
ALLIANCE (LMPCA)

Vision:
An inclusive network of primary care providers leading with a unified voice to 
improve the health of our community
Mission:
Create a strong and united primary care network to:
• Lead system change utilizing quintuple aim values
• Drive health equity and continuous quality improvement for the best 

possible experience and health outcomes
• Advance patient-centred equitable care in partnership with those we serve
• Improve integration of primary health services with public health and 

other social and health care partners



OBJECTIVES

Learn more  about the new anti-virals:

Mechanism 

 Evidence and Clinical Trials

 Pharmacology

 How to access these drugs for your patients



OUR SPEAKERS

Dr. Megan Devlin – Infectious Disease Specialist

Dr. Sameer Elsayed – Infectious Disease Specialist

 Rita Dhami, BScPhm, Pharm.D, RPh 
Clinical Pharmacist , Antimicrobial Stewardship/ Infectious Diseases

Dr. Gord Schacter, London Middlesex Pandemic Clinical Lead



AGENDA

Time Item Speaker/Moderator
5 min Welcome and Introduction Dr. Vineet Nair

5 min COVID Antiviral Therapy – Introduction to Outpatient 
COVID treatment 

Dr. Megan Devlin

15 min COVID Antiviral Therapy – Clinical Evidence Dr. Sameer Elsayed

15 min Pharmacology of Antiviral Therapy Rita Dhami

5 min Eligibility for Antiviral Therapy Dr. Megan Devlin

15 min How to get Antiviral Therapy for you patient Dr. Gordon Schacter

30 min Q & A Group Forum All



Brief Overview of Outpatient 
COVID Therapeutics

Dr. Megan Devlin, MD, FRCPC
Assistant Professor, Infectious Diseases

Co-Lead LHSC Urgent COVID Care Clinic (LUC3)
Mar. 1, 2022



Siddiqi and Mehra. J Heart Lung Transplant. 2020 May; 39(5): 405–407.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7118652/


Prescribing for COVID-19 Outpatients

Prescribing to reduce ED 
visits/Hospitalizations/Death
• Viral Effect

• Oral 
• Nirmatrelvir-ritonavir (Paxlovid)
• Molnupiravir

• IV 
• Sotrovimab (monocolonal antibody)
• Remdesivir (Anti-viral)

• Other
• Fluvoxamine
• Budesonide

Prescribing to ameliorate symptoms:

• Nausea:
• Gravol
• Ondansetron

• Cough/Dyspnea
• Cough Syrup

• Headache
• Acetaminophen/Ibuprofen



Convalescent Plasma

Inhibit Viral Fusion

Bamlanivimab
Casirivimab-
imdevimab (REGN) 

Viral Replication
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COVID-19 
Therapeutics: The 
Evidence

Sameer Elsayed MD, MSc, FRCPC

London Health Sciences Centre/St. Joseph’s 
Healthcare London/Western University

March 1, 2022



Corti D et al. Cell. 2021. Retrieved from https://www.cell.com/cell/pdf/S0092-8674(21)00602-4.pdf

https://www.cell.com/cell/pdf/S0092-8674(21)00602-4.pdf


Heil EL and Kottilil S. NEJM. Jan 2022 (online)



COVID-19 
Treatments

Paxlovid (PO)

Sotrovimab (IV)

Remdesivir (IV)

Molnupiravir (PO)

Tocilizumab/Sarilumab (IV)

Baricitinib (PO/NG)

Dexamethasone (PO/IV)



February 16, 2022

Hammond J et al. NEJM. February 16, 2022



EPIC-HR

• Industry-sponsored, multicentre RCT

• 202 study locations, 2246 participants

• Oral Paxlovid vs. Placebo in unvaccinated, high-risk 
symptomatic adult outpatients with COVID-19 
(within 5 days of symptom onset)

• Study Period: July 16, 2021 to December 9, 2021

• Primary Outcome: COVID-19 related hospitalization, 
OR death from any cause (Day 1 –28)



EPIC-HR: Main High-Risk Groups

Smokers Diabetes Hypertension

Cardiovascular 
Disease COPD BMI > 25

Hammond J et al. NEJM. February 16, 2022



EPIC-HR: Results

Paxlovid (n=1039)

• # of Events: 8
• Hospitalizations: 8 (0.77%)
• Deaths: 0
• Relative Risk of Event = 0.77%

Placebo (n=1046)

• # of Events: 66 (6.31%)
• Hospitalizations: 65 (6.21%)
• Deaths: 12 (1.15%)
• Relative Risk of Event = 6.3%

Relative Risk Reduction: 87.8%
Absolute Risk Reduction: 5.53%
Number Needed to Treat: 18

Hammond J et al. NEJM. February 16, 2022



Gupta A et al. NEMJ. 2021;385:1941-1950



COMET-ICE

• Industry-sponsored, multicentre RCT

• 37 trial sites in U.S., Canada, Brazil, and Spain, with 
583 participants

• IV Sotrovimab vs. Placebo in unvaccinated, high-risk 
symptomatic adult outpatients with COVID-19, and 
within 5 days of symptom onset

• Study Period: August 7, 2020 to March 4, 2021

• Primary Outcome: COVID-19 related hospitalization, 
OR death from any cause (Day 1 – 29)

4Gupta A et al. NEJM. 2021;385:1941-1950



COMET-ICE: Main High-Risk Groups

Age > 55 
years Diabetes Obesity

Asthma

Gupta A et al. NEJM. 2021;385:1941-1950



COMET-ICE: Results

Sotrovimab (n=291)

• # of Events: 3 (1.03%)
• Hospitalizations: 3 (1.03%)
• Deaths: 0
• Relative Risk of Event = 1.03%

Placebo (n=292)

• # of Events: 21 (7.19%)
• Hospitalizations: 21 (7.19%)
• Deaths: 1
• Relative Risk of Event = 7.19%

Relative Risk Reduction: 85.7%
Absolute Risk Reduction: 6.16%
Number Needed to Treat: 16

Gupta A et al. NEJM. 2021;385:1941-1950





PINETREE

• Industry-sponsored, multicentre RCT

• 64 trial sites in the U.S., U.K., Spain, and Denmark

• IV Remdesivir (3 days) vs placebo in unvaccinated 
outpatients (age > 12 years) with COVID-19, < 7 
days of symptoms

• Study Period: September 18, 2020 to April 8, 2021

• Primary Outcome: COVID-19 related hospitalization, 
OR death from any cause (Day 1 –28)

Gottlieb RL et al. NEJM. January 27, 2022



PINETREE: Main High-Risk Groups

Diabetes Obesity Hypertension

Cardiovascular 
Disease COPD Other

Gottlieb RL et al. NEJM. January 27, 2022



PINETREE: Results

Remdesivir (n=279)

• # of Events: 2 (0.72%)
• Hospitalizations: 2 (0.72%)
• Deaths: 0
• Relative Risk of Event = 0.72%

Placebo (n=283)

• # of Events: 15 (5.30%)
• Hospitalizations: 15 (5.30%)
• Deaths: 0
• Relative Risk of Event = 5.30%

Relative Risk Reduction: 86.5%
Absolute Risk Reduction: 4.58%
Number Needed to Treat: 22

Gottlieb RL et al. NEJM. January 27, 2022





MOVe-OUT

• Industry-sponsored, multicentre RCT with 1433  
participants

• 78 trial sites in 15 countries

• Molnupiravir vs. Placebo in unvaccinated, high-risk 
symptomatic adult outpatients with COVID-19 within 
5 days of symptoms and > 1 risk factor

• Study Period: May 6, 2021 to November 4, 2021

• Primary Outcome: COVID-19 related hospitalization, 
OR death from any cause (Day 1 –29)

Bernal AJ. NEMJ. February 10, 2022



MOVe-OUT: Main High-Risk Groups

Age > 55 yr Diabetes

AsthmaBMI > 30

Gupta A et al. NEMJ. 2021;385:1941-1950



MOVe-OUT: Results (mITT)

Molnupiravir (n=709)

• # of Events: 48 (6.77%)
• Hospitalizations: 3 (1.03%)
• Deaths: 1
• Relative Risk of Event = 6.77%

Placebo (n=699)

• # of Events: 68 (9.73%)
• Hospitalizations: 21 (7.19%)
• Deaths: 9
• Relative Risk of Event = 9.73%

Relative Risk Reduction: 30.4%
Absolute Risk Reduction: 2.96%
Number Needed to Treat: 34

Gupta A et al. NEMJ. 2021;385:1941-1950



SARS-CoV-2 Waves
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https://www.ctvnews.ca/health/coronavirus/tracking-every-case-of-covid-19-in-canada-1.4852102



THANK YOU!



Pharmacology



Health Canada Approval Paxlovid®

• For adults with mild to moderate COVID-19 in patients who:
• have a positive result from a SARS-CoV-2 viral test AND
• who have a high risk of getting severe COVID-19, including hospitalization or 

death.

• PAXLOVID IS NOT approved for any of the following:
• To treat patients who are hospitalized due to severe or critical COVID-19.
• To prevent COVID-19.
• To be used for longer than 5 days in a row.
• For use in children and adolescents less than 18 years of age.

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf



Pharmacology
Nirmatrelvir
• SARS-CoV-2 3CL protease 

inhibitor which leads to the 
prevention of viral replication 

Ritonavir
• HIV protease inhibitor 
• No intrinsic activity against 

SARS-CoV-2 
• “boosting” agent

https://www.gov.il/BlobFolder/policy/medical-treatment/he/files_regulation_pfizer_medical_treatment_Overview-of-Pfizers-Protease-Inhibitor-COVID-19-Treatment.pdf



Administration

• Supplied
• nirmatrelvir (pink) 150 mg tab 
• ritonavir (white) 100 mg tab 

• Administration
• Initiate within 5 days of symptom onset 
• Swallow whole, do not chew, break or crush

• Adverse Reactions
• dysgeusia, diarrhea, hypertension, myalgia, vomiting and headache

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf



Dosing

• Standard Dosing 
• assuming eGFR > 60 mL/min

• Nirmatrelvir 300 mg + Ritonavir 100 mg BID x 5 days

• Renal Impairment
• eGFR 30-59 mL/min

• Nirmatrelvir 150 mg + Ritonavir 100 mg BID x 5 days
• eGFR less than 30 mL/min

• Not recommended

• Hepatic Impairment
• Not recommended beyond Child-Pugh Class C

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf



Special Populations

• Pregnancy/Lactation
• No safety data available

• Paediatrics
• Canadian labelling authorized ≥ 18 years old, weight ≥ 40kg

• Geriatrics
• No specific safety concerns
• In EPIC-HR, 13% were 65 years of age and older and 3% were 75 years 

of age and older

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf



Drug interactions

• Nirmatrelvir
• substrate: CYP3A4, P-gp
• inhibitor (potential): CYP3A4, P-gp, OATP1B1 
• inducer: does not induce any CYPs 

• Ritonavir 
• substrate: CYP3A4, 2D6, P-gp
• inhibitor: CYP3A4>>2D6 (lesser extent), P-gp, OATPs, MATE1 
• inducer: UGT, CYP3A4, 1A2, 2C9, 2C19, 2B6 
• dose and time-dependent inhibition/induction effects

‘Victim’ of 
Drug 

Interactions

‘Perpetrator
’ of Drug 

Interactions

Adapted with Permissions: Beth Leung, Unity Health, ON Science Table



ON Science Table Drug Interaction Resource

Nirmatrelvir/ritonavir (Paxlovid): What Prescribers and Pharmacists need to Know, February 23, 2022 



Contraindicated: Do not use Paxlovid®
• Anticonvulsants

• Carbamazepine 
• Phenobarbital
• Phenytoin
• Pimozide
• Primidone

• Anti-arrhythmics
• Amiodarone
• Dronedarone
• Flecainide
• Propafenone
• Quinidine

• Anti-anginal
• Ranolazine

• PDE5 Inhibitors for Pulmonary HTN
• Sildenafil
• Tadalafil
• Vardenafil

• Endothelin Receptor antagonist
• Bosentan

• Herbals
• St John’s Wort

• Psychotropics
• Clozapine
• Lurasidone
• Pimozide

• Cancer Agents
• Apalutamide (Erleada)
• Enzalutamide
• Neratinib (Nerlynx)
• Venetoclax (Venclexta)

• Anti-infectives for TB
• Rifampin
• Rifapentin

• Calcineurin inhibitors
• Cyclosporine,Tacrolimus

• mTOR kinase inhibitors
• Sirolimus, Everolimus

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf
Nirmatrelvir/ritonavir (Paxlovid): What Prescribers and Pharmacists need to Know, February 23, 2022 

https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf


Contraindicated: Do not use Paxlovid® 
UNLESS drug can be safely held/replaced
• Alpha blocker

• Alflusozin

• Gastroprokinetic
• Cisapride

• Anti-gout
• Colchicine

• Ergot derivatives
• Dihydroergotamine
• Ergotamine
• Methylergonovine 

• Lipid Lowering Drugs
• Lomitapide
• Lovastatin
• Simvastatin

• Benzodiazepines
• Midazolam
• Triazolam

• Anticoagulants
• Rivaroxaban
• Ticagrelor

Health Canada. c2021 [updated 2022 Jan 17]. Paxlovid [product monograph]. https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf
Nirmatrelvir/ritonavir (Paxlovid): What Prescribers and Pharmacists need to Know, February 23, 2022 

https://covid-vaccine.canada.ca/info/pdf/paxlovid-pm-en.pdf


Paxlovid® Summary

• Pharmacology: SARS-Cov-2 protease inhibitor + ‘booster’
• Indication: Mild patients, within 5 days of symptom onset
• Dosing reduction for moderate renal impairment 
• Avoid in severe renal or hepatic impairment
• Obtain a ‘Best Possible Medication History’ (include OTC meds, 

herbals)
• Screen for the ‘high risk contraindicated’ drugs

3/4/2022 46



Molnupiravir Comparison 
Nirmatrelvir/Ritonavir Molnupiravir

Mechanism Protease inhibitor + ‘booster’ Nucleoside Analogue

Indication Adults, Mild-moderate COVID-19, wt > 40kg Adults, Mild-moderate COVID-19, no wt

When to start Within 5 days of symptom onset Within 5 days of symptom onset

Dose 300mg/100 mg every 12 hour x 5 days
(3 tabs per dose)

800 mg every 12 hours x 5 days
(4 tabs per dose)

Renal Dose Adjust eGFR 30-59mL/min
Avoid eGFR <30ml/min

N/A

Hepatic Avoid Child-Pugh Class C N/A

Warnings Beware drug interactions
Hepatotoxicity
HIV-1 drug resistance in patients with HIV-1 
infection

Embryo-fetal toxicity
Bone and cartilage toxicity

Adverse Reactions Dysguesia, diarrhea, hypertension, myalgia Diarrhea, nausea, dizziness

Pregnancy No human data Not recommended

Clinical Data EPIC-HR MOVe-OUT
Molnupiravir FDA EUA. https://www.fda.gov/media/155054/download 

Bernal AJ. et al. N Engl J Med 2022; 386:509-520. February 10, 2022 (e-pub Dec 2021), DOI: 10.1056/NEJMoa2116044



Who should receive COVID 
specific treatment?



Ontario Science Table. Updated. 
Feb.23, 2022

https://covid19-sciencetable.ca/wp-content/uploads/2022/02/Clinical-Practice-Guidelines_Update_20220223.pdf



Question 1:
• Is my patient at high risk of end ending up in hospital?

• High = >5% Risk
• Indigenous people, Black people, and members of other racialized communities may be at 

increased risk of disease progression due to disparate rates of comorbidity, increased barriers to 
vaccination, and social determinants of health. They should be considered priority populations for 
access to COVID-19 drugs and therapeutics.

Ontario Science Table. Updated. Feb.23, 2022



Significant Immunodeficiency
• Malignancy - with receipt of treatment for solid tumors and hematologic malignancies (including 

individuals with lymphoid malignancies who are being monitored without active treatment),
• Solid-organ transplant and taking immunosuppressive therapy, 
• chimeric antigen receptor (CAR)-T-cell or hematopoietic stem cell transplant (within 2 years of 

transplantation or taking immunosuppression therapy), 
• Moderate or severe primary immunodeficiency (e.g., DiGeorge syndrome, Wiskott-Aldrich 

syndrome, common variable immunodeficiency, Good’s syndrome, hyper IgE syndrome),
• Advanced or untreated HIV infection, 
• Active treatment with high-dose corticosteroids (i.e., ≥20 mg prednisone or equivalent per day 

when administered for ≥2 weeks),  Alkylating agents, antimetabolites, transplant-related 
immunosuppressive drugs, 

• Cancer chemotherapeutic agents classified as severely immunosuppressive, 
• Tumor-necrosis factor (TNF) blockers, and other biologic agents that are immunosuppressive or 

immunomodulatory. 



Ontario Science Table. Updated. Feb.23, 2022

5 Days

7 Days



In Summary 

• High Risk of Hospitalization (Member of a priority community, Age 
>70 unvaccinated, Immunodeficiency)

• Within 5 days and High Risk with NO major DI concerns  Nirmatrelvir/r

• Within 7 days and High Risk, Does not meet Criteria for Nirmatrelvir/r
•  Sotrovimab

• Until Mar. 31, 2022  LUC3 (Via LHSC 4-OPD)
• If Transplant Patient  Transplant ID (Via LHSC 4-OPD)





How to get COVID-19 Antiviral Therapy for your Patients 
Dr. Gordon Schacter
London Middlesex Pandemic Clinical Lead

March 1, 2022



56 Middlesex London OHT 

Pathway for Primary Care Providers – Ontario Health



57 Middlesex London OHT 

• Proactively engage with patients who are considered at higher risk of severe disease.

• Consider engaging with patients: 
• During appointments (both you and your office staff) 
• Patient email blast
• Via targeted email or telephone (after identifying patients at higher risk for severe disease via 

EMR search) 
• By updating the practice’s website or online booking portal 
• By office Social Media accounts
• Educational Handouts

• Tool: I think I have COVID. When should I call my doctor? 
(https://dfcm.utoronto.ca/sites/default/files/assets/files/Q2_When_to_Call_FINAL.pdf)

• This resource from the Department of Community and Family Medicine at the University of 
Toronto and the Ontario College of Family Physicians provides plain-language instructions 
on when patients should call their primary care provider, including specific instructions for 
patients at higher risk. 

• Additional resources to help the public make sense of the latest guidance around 
COVID/Omicron are available at www.ConfusedAboutCovid.ca. 

Step 1: Communicate

https://dfcm.utoronto.ca/sites/default/files/assets/files/Q2_When_to_Call_FINAL.pdf
http://www.confusedaboutcovid.ca/


58 Middlesex London OHT 

• Awareness of the prioritization matrix
• You and your office staff

• Timely access to care vital (< 24 hours)

• Tool: Script to support staff in identifying patients who may be 
eligible for outpatient treatment 

• A script to support staff in identifying patients who may be eligible for 
outpatient treatment is available at the link below. Patients flagged as 
potentially eligible should be seen by their Family Physician/NP or 
other PCP within 24 hours or directed to a COVID-19 clinical 
assessment centre. 

• https://quorum.hqontario.ca/Portals/0/Project%20Resources/Script%
20for%20primary%20care%20practice%20staff%20-%202022-01-
31.pdf

Step 2: Prioritize

https://quorum.hqontario.ca/Portals/0/Project%20Resources/Script%20for%20primary%20care%20practice%20staff%20-%202022-01-31.pdf


59 Middlesex London OHT 

• Virtual or In Person Assessment (within 24 hours)
• Severe symptoms? → Emergency Department
• Patient eligibility and contraindications

• Renal and Hepatic Status assessment 
• Positive COVID-19 Test 
• The preferred order of COVID-19 testing options to ensure test results are 
available as quickly as possible is as follows: 

• ID NOW or other rapid molecular test administered by a health care 
professional 

• A rapid antigen test administered by a health care professional, with 
concurrent lab-based PCR if the rapid antigen test is negative *

• A lab-based PCR test 

* Rapid Antigen Tests can be ordered for free for your office by going to 
the Ontario Health West / HMMS order site. https://hmmscovid19.ca

Step 3: Assess

https://hmmscovid19.ca/


60 Middlesex London OHT 

• 3 Clinical Pathways for referral 

Step 4: Refer



61 Middlesex London OHT 

FP/NP or PCP in 
person assessment & 

testing

Referral to LHSC Pharmacy for 
antiviral prescription using 

Antiviral Referral Form

LHSC 
Pharmacy 

Meds  Review

Medication 
couriered to 

patient 

Clinical Pathway #1:



62 Middlesex London OHT 

FP/NP or PCP virtual or 
in person assessment

Referral to CAC for IDNow testing + lab tests 
(Creatinine/GFR) ONLY using CAC Referral 

Form

ID Now /Lab Results sent 
to referring provider

FP/NP or PCP sends Referral to LHSC 
Pharmacy for antiviral prescription using 

Antiviral Referral Form

LHSC Pharmacy 
Meds  Review

Medication 
couriered to 

patient 

Clinical Pathway #2:



63 Middlesex London OHT 

FP/NP or PCP 
assessment

Referral to CAC for assessment, 
testing and antiviral assessment  

using CAC Referral Form

LHSC 
Pharmacy 

Meds  Review

Medication 
couriered to 

patient 

Clinical Pathway #3:



64 Middlesex London OHT 

Paxlovid Prescription Form



65 Middlesex London OHT 

Paxlovid Prescription Form



66 Middlesex London OHT 

Paxlovid Prescription Form



67 Middlesex London OHT 

CAC Referral Form



68 Middlesex London OHT 

CAC Referral Form



69 Middlesex London OHT 

• For Antiviral Therapy, patients will need close monitoring for drug 
interactions and side effects. 

• Follow-up may include: 
• Ongoing monitoring (e.g., via COVID@Home, or Home and Community 

Care Support Services Remote Patient Monitoring)
• Virtual or in person follow up (https://hfam.ca/clinical-pathways-and-

evidence/covid/assessment-diagnosis-and-management-of-covid/)

Step 5: Follow up

https://hfam.ca/clinical-pathways-and-evidence/covid/assessment-diagnosis-and-management-of-covid/


www.mloht.ca

Thank you!

For more information, please contact gschacter@me.com



Q&A
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