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Moderator: Dr. Tara Kiran

Fidani Chair, Improvement and Innovation 

Department of Family and Community Medicine, University of Toronto

Panelists:

• Dr. Angela Cheung, Toronto, ON

• Dr. Jennifer Hulme, Toronto, ON

• Mr. Adam Brown, Toronto, ON

• Dr. Gerald Evans, Kingston, ON

The COVID-19 Community of Practice for Ontario Family Physicians is a one-credit-per-hour Group 

Learning program that has been certified for up to a total of 32 credits.



Land Acknowledgement
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We acknowledge that the lands on which we are hosting this 

meeting include the traditional territories of many nations. 

The OCFP and DFCM recognize that the many injustices 

experienced by the Indigenous Peoples of what we now call 

Canada continue to affect their health and well-being. The 

OCFP and DFCM respect that Indigenous people have rich 

cultural and traditional practices that have been known to 

improve health outcomes.

I invite all of us to reflect on the territories you are calling in 

from as we commit ourselves to gaining knowledge; forging a 

new, culturally safe relationship; and contributing to 

reconciliation. 





Changing the way we work
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At the conclusion of this series participants will be able to:

• Identify the current best practices for delivery of primary care within the context of COVID-19 and how to incorporate into practice. 

• Describe point-of-care resources and tools available to guide decision making and plan of care. 

• Connect with a community of family physicians to identify practical solutions for their primary care practice under current conditions.

A community of practice for family physicians during COVID-19

Previous webinars & related resources:

https://www.dfcm.utoronto.ca/covid-19-community-practice/past-sessions

Mitigating Potential Bias 

• The Scientific Planning Committee has full control over the choice 
of topics/speakers.

• Content has been developed according to the standards and 
expectations of the Mainpro+ certification program.

• The program content was reviewed by a three-member 
national/scientific planning committee.

Planning Committee: Dr. Tara Kiran (DFCM), Dr. Elizabeth Muggah
(OCFP); Kimberly Moran (OCFP) and Mina Viscardi-Johnson (OCFP)

Disclosure of Financial Support 

This CPD program has received in-kind support from 

the Ontario College of Family Physicians and the 

Department of Family and Community Medicine, 

University of Toronto in the form of logistical 

and promotional support.

Potential for conflict(s) of interest:
N/A
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• All questions should be asked using the Q&A function at the bottom of your screen.

• Press the thumbs up button to upvote another guests questions. Upvote a question if you want to 

ask a similar question or want to see a guest’s question go to the top and catch the panels attention.

• Please use the chat box for networking purposes only.
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How to Participate
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Today’s Outline

•Long COVID

•The science

•The personal

•Rehab and team

•COVID update including the new vaccine and latest 

on boosters
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Post-COVID Condition

Angela M. Cheung, MD, PhD

Senior Physician Scientist / Professor of Medicine

University Health Network / University of Toronto



3 Take Home Messages

1) Post COVID Condition is a real multisystem physical condition 
with mental health consequences

2) Lots of exciting research (pathophysiology, treatments etc)

3) There are interventions for Long COVID symptoms









SARS-CoV-2 enters cells via the ACE2 receptor

https://www.the-scientist.com/news-opinion/receptors-for-sars-cov-2-present-in-wide-variety-of-human-cells-67496



Canadian COVID-19 Prospective Cohort Study (CANCOV)

Total enrollment: n = 2169

– Clinical (no PCR + test) Cohort: n = 459 patients

– Non-hospitalized Cohort: n = 870 patients

– Hospitalized Non-ICU Cohort: n = 346 patients; 

25 caregivers

– Hospitalized ICU Cohort: n = 391 patients; 

78 caregivers



What are their symptoms?

WORK
IN 

PROGRESS

Non-Hospitalized Cohort -- Prospective



Clinically …(for the non-ICU cohorts) 
» Hypertension, cognitive impairment, diabetes (new onset) 

» Myalgic encephalitis / chronic fatigue syndrome (MECFS)

» Post-exertion malaise (PEM) / “relapses” / “flares” / “flare ups”

» Dysautonomia

» Inappropriate Sinus Tachycardia (IST)

» Postural orthostatic tachycardia syndrome (POTS)

» Mast cell activation syndrome

» Tremors / myoclonus / seizure / dysbasia

» Reactivation of other quiescent infectious diseases



Fatigue

» Assess: how much they are doing?

» Treat:

– Adequate rest

– Adequate fluids

– Adequate nutrition

– Help patients adjust activities

Rest and Pace



Trajectory of COVID-19
100%

0%



Brain Fog

» Assess



Brain Fog





Hi-OXSR

Phase 1

» 4 weeks from acute 
infection

» 14 days of twice daily 30min 
treatments

» Followed for 1 month after

Email: CANCOV@uhn.ca

mailto:CANCOV@uhn.ca


Headaches
» Assess:

– Type of headache (?migraine, tension-type)

– Examine for HTN, head and neck

– Is it relieved with ibuprofen or acetaminophen?

» Treat: 

-- Review caffeine, alcohol, THC, other meds and other triggers

-- adequate rest

-- gabapentin

-- amitriptyline

-- if migraine, consider a low dose ARB



Shortness of Breath

» Assess:

– Prior lung disease

– Examine

– (CXR, PFTs, 2D-Echo)

» Treat: 

– Breathing exercises



Spirometry outcomes 6 months post-COVID-19

A. Many patients have abnormally low FVC and FEV1, suggesting a primary restrictive defect

B. FVC and FEV1 are significantly worse in ward and ICU patients compared to outpatients

Normal reference values
Quanjer et al., 2012

(Used Mixed/Other equation for all 
patients while waiting for Ethnicity data 
from CanCOV)

Outpatient=150, Ward=33, ICU=33

<0.001

<0.001

<0.01

<0.05

<0.001

<0.001
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Post-Viral Cough/Sinus Congestion

» Assess

» Treat:

– Steroid inhalers

– Steroid nasal sprays



Tachycardia/Palpitations
» Assess:

– Timing of symptoms
– Orthostatic Vitals (Do they have POTS or IST?)
– ECG, Holter

» Treat: 
If POTS: Meds:
– Fluids -- Ivabradine
– Salts -- betablockers
– Rest -- florinef
– Compression stockings  -- midodrine

REST!!!

Do NOT
Over

Investigate!



Canadian Cardiovascular Society guidance



Cardiac MRI

WORK
IN 
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Summary

1) Post COVID Condition is a real multisystem physical condition 
with mental health consequences

2) Lots of exciting research (pathophysiology, treatments etc)

3) There are interventions for Long COVID symptoms



The RECLAIM platform RCT for Long COVID 

» REcovering from

» COVID-19 

» Lingering symptoms

» Adaptive

» Integrative

» Medicine

Residual virus / viral particles 
 Inflammation
 Immune dysregulation
Endothelial dysfunction
Mitochondrial dysfunction

For more info, email: RECLAIM@uhn.ca









Learning objectives: what long haulers want you to know 

1. Appreciate the breadth and severity of long COVID symptoms 

2. Know how to screen for and treat POTS in family practice 

3. Have an approach to prescribed medications and supplements that may be helpful to your patients.

4. Know where to send your patients for information on resting and pacing, breathing exercises, fasting



Your colleagues are biting the dust

April 1: COVID infection. 

April 18: Long COVID 

May 11 COVID clinic: sat 96%, elevated BP, 

HR 110 walking, restrictive pattern on PFTs. 

Plan to rest and pace, off work. 

End of May: Low dose naltrexone. 

June: SSRI

Late June: Long COVID physio dx POTS

July: Paxloxid → SNHL and tinnitus → ENT / 

family physician → HBOT July-August



Diagnostic criteria for postural orthostatic tachycardia 

syndrome

All of the following criteria must be met:

● Sustained heart rate increase of ≥ 30 beats/min (or ≥ 40 

beats/min if patient is aged 12–19 yr) within 10 minutes of 

upright posture.

● Absence of significant orthostatic hypotension (magnitude of 

blood pressure drop ≥ 20/10 mm Hg).

● Very frequent symptoms of orthostatic intolerance that are 

worse while upright, with rapid improvement upon return to a 

supine position. Symptoms vary between individuals, but 

often include lightheadedness, palpitations, tremulousness, 

generalized weakness, blurred vision and fatigue.

● Symptom duration ≥ 3 months.

Suggested initial approach to treatment of patient with postural 

orthostatic tachycardia syndrome

● Nonpharmacological treatments

○ All started at initial visit

■ Water 3 L/d

■ Salt 5 mL/d (2 tsp/d)

■ Waist-high compression garments

● Pharmacological treatments

○ May start at initial visit if symptoms are severe

■ If standing heart rate very high: propranolol 10–20 

mg, 4 times per day

■ If standing heart rate very high and β-blocker is 

contraindicated: ivabradine 5 mg 2 times per day

■ If standing heart rate is not too high and blood 

pressure is low: midodrine 5 mg orally every 4 hours, 



What can you try to help your patients recover? 

Pacing/Post exertional symptoms: self management resources, support from LC physio

Inflammation/antioxidants: SSRIs (sigma-1 receptor agonists, dec. IL-6), NAC 600 mg, statin 5-10 mg vs 

red yeast rice 300 mg, Low Dose Naltrexone <4.5mg/day and Low Dose Aripiprazole (ie 0.25mg /day), diet, 

cryotherapy

Micro-clotting/ endothelial damage, SFN: ASA 81 mg, natto/strepto/lumbrokinase, resveratrol, HBOT

Dysautonomia (⅔ of LC): salt/fluid, compression stockings, beta blocker / ivabradine,  breathing training and 

Qigong, small amount of recumbent exercise. 

Mast cell activation syndrome: Quercetin 500 mg, Blextin (H1), Famotidine (H2), low histamine diet

Promote autophagy (viral persistence vs debris): fasting, probiotics, vit D 2000 IU, Lysine 1 g daily 

Mitochondrial dysfunction: Niacin (flush) 50 mg  - boost cellular NAD+; B complex; CoQ-10 

https://www.youtube.com/watch?v=CIpXGB-8DWI
https://longcovid.physio/resources
https://www.drweil.com/diet-nutrition/anti-inflammatory-diet-pyramid/dr-weils-anti-inflammatory-food-pyramid/
https://pubmed.ncbi.nlm.nih.gov/33562030/
https://www.nature.com/articles/s41598-022-15565-0
https://www.stasis.life/join
https://www.youtube.com/watch?v=zfRA2_068HY
https://www.drtinapeers.com/mcas
https://www.youtube.com/watch?v=8paiY-60118
https://recoverfromlongcovid.com/


Family physician support for brain fog, mood, HA, insomnia

● Strong evidence for SSRI for any mood changes 

post-covid. 

● Anxiety and depression post-COVID complications 

is real, and treatable. Prevalence of new onset 

anxiety and depression post COVID is high, 10-

30%

● Long covid associated with profound 

neuroinflammation

● Anecdotes of complete resolution of brain fog with 

SSRI 

● Treat Insomnia and headaches: Magnesium, 

melatonin, amitriptyline 25 mg QHS, botox

● Support groups: Body Politic COVID19 support 

group, blogs, recoverfromlongcovid.com

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8500775/
https://www.medscape.com/viewarticle/969901
https://www.publichealthontario.ca/-/media/Documents/nCoV/ipac/2022/04/post-acute-covid-syndrome-pacs.pdf?sc_lang=en
https://www.medrxiv.org/content/10.1101/2022.06.02.22275916v1.full-text
https://www.theatlantic.com/health/archive/2021/04/brain-fog-treatments/618568/
https://docs.google.com/forms/d/e/1FAIpQLScM2EeJhgisTUdo5Op6euyx1PYu8O-aNeDVYhXuPFa_Gs9PnQ/viewform
https://medium.com/@anisha.sekar/a-practical-guide-to-long-haul-covid-961707e79dba




The Long Covid Rehab Challenge

In the presence of post-exertional malaise, POTS and other forms of 

dysautonomia it’s very difficult for patients to moderate activity without 

getting stuck in a crash/recovery cycle.

Two behaviour patterns (1) crash/recovery cycle (2) Total shutdown of 

activity. Neither lead to improvement.



Cornerstone Physiotherapy’s Solution

Objective Measurement
(symptoms, biometric data and activity)

Data Analysis and Monitoring Telehealth Access
(anyone in Ontario)

Wearable tech Advantage

• Monitors response to intervention

• Enables precise prescription and incremental progression

• Quantifies change over time

• Big Disadvantage – Requires financial resources for private physio



Lessons from 2 Years of Long Covid Rehab

DO

 Identify POTS, PEM and other forms 
of dysautonomia

 Validate severity of fatigue

 Refer to long covid specific physio 
program (when possible)  

 Educate on recovery habits 
(nutrition, hydration, sleep, 
alcohol, smoking)

 Advocate for accessing funding for 
treatment (LTD, employers etc)

 Provide self-management resources

DON’T

 Push through fatigue – It WILL get 
worse

 Treat as though patient is simply 
deconditioned

 “Chase” pain, fatigue and 
weakness with an MSK framework



What Should Rehab Look Like?

1. Identify syndrome/symptom patterns (POTS, other Dysautonomia, ME/CFS).

2. Stabilize symptoms by reducing activity and developing good recovery habits.

3. Tailor intervention to the symptom patterns from (1)

 Physical, cognitive or orthostatic pacing

 Appropriate structured exercise

 Autonomic training

 Pain management strategies where appropriate

 INCREMENTAL progression while monitoring response

4. Change only one parameter at a time. (total activity, cognitive load, exercise frequency, 

duration, intensity, modality, position etc.)



Patient Facing Resources

General Info 
https://cornerstonephysio.com/resources/long-covid/

Dyspnea

https://www.youtube.com/watch?v=5ux5rwDQT8U

Sleep

https://youtu.be/7K9BAO_dlgs

Pacing and Fatigue
https://youtu.be/j8McWrSUVAU

https://cornerstonephysio.com/resources/controlling-long-
covid-symptoms-with-pacing/

Anosmia (info and treatment)

https://cornerstonephysio.com/resources/covid-loss-of-
sense-of-smell/

Long Covid and Dizziness

https://cornerstonephysio.com/resources/long-covid-
dizziness/

POTS

https://cornerstonephysio.com/resources/pots-postural-
orthostatic-tachycardia-syndrome/

Brain Fog

https://cornerstonephysio.com/resources/long-covid-brain-
fog/

www.cornerstonephysio.com Ph: (416) 595-5353 Fax: (416) 595-5354

https://cornerstonephysio.com/resources/long-covid/
https://www.youtube.com/watch?v=5ux5rwDQT8U
https://youtu.be/7K9BAO_dlgs
https://youtu.be/j8McWrSUVAU
https://cornerstonephysio.com/resources/controlling-long-covid-symptoms-with-pacing/
https://cornerstonephysio.com/resources/covid-loss-of-sense-of-smell/
https://cornerstonephysio.com/resources/long-covid-dizziness/
https://cornerstonephysio.com/resources/pots-postural-orthostatic-tachycardia-syndrome/
https://cornerstonephysio.com/resources/long-covid-brain-fog/
http://www.cornerstonephysio.com/


Patient Resources for Self-Management
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Recovery resources, fact sheets and videos about Post-COVID 

Condition symptom management:

• BC Health Authority: http://www.phsa.ca/health-info/post-covid-19-care-recovery

***Fact sheets available in multiple languages

• University Health Network: COVID-19 Resources for Patients and Families

• Ottawa Hospital: Post-COVID Rehabilitation Self-Management: 

https://sway.office.com/ftjlGXmmpt0WLTox?ref=email

• World Health Organization (WHO): Support for rehabilitation: self–management after 

COVID-19-related illness

• COVID Long-Haulers Canada (Patient support and advocacy group)

http://www.phsa.ca/health-info/post-covid-19-care-recovery
https://guides.hsict.library.utoronto.ca/covid19patientlibrary
https://sway.office.com/ftjlGXmmpt0WLTox?ref=email
https://apps.who.int/iris/bitstream/handle/10665/344472/WHO-EURO-2021-855-40590-59892-eng.pdf?sequence=1&isAllowed=y
https://www.covidlonghaulcanada.com/


Outpatient Post-COVID Condition 
rehabilitation programs in Ontario
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•Health Sciences North – Community Care & Rehabilitation

•St. Joseph’s Care Group (Thunder Bay) – Post-COVID-19 Outpatient Clinic

North Ontario

•Halton Healthcare: Post COVID-19 Syndrome Clinic

•Hamilton Health Sciences Centre – Regional Rehabilitation Centre

•Hôtel-Dieu Grace Healthcare – COVID Recovery Program

•Hotel Dieu Shaver Health and Rehabilitation Centre

•St. Joseph’s Health Care London – Post-acute COVID-19 Program

West Ontario

•Providence Care Hospital (Kingston)

•The Ottawa Hospital – Rehabilitation Centre

East Ontario

•Runnymede Healthcare Centre

•Sinai Health System – Hennick Bridgepoint Hospital

•Toronto Grace Health Centre: Pulmonary Rehabilitation Clinic

•UHN – Toronto Rehabilitation Institute (TRI)

•Unity Health Toronto – Providence Healthcare: Outpatient Post-COVID Condition Rehabilitation Program

South Ontario

https://hsnsudbury.ca/en/Services-and-Specialties/Community-Care-Rehabilitation
https://sjcg.net/services/complex-physical-rehab/covid-19-outpatient-clinic.aspx
https://www.haltonhealthcare.on.ca/services_/28763/s29703-outpatient-rehabilitation/t80512-post-covid-19-syndrome-clinic
https://www.hamiltonhealthsciences.ca/areas-of-care/rehabilitation/
https://www.hdgh.org/COVIDRecovery
https://www.hoteldieushaver.org/site/home
https://www.sjhc.london.on.ca/
https://providencecare.ca/
https://www.ottawahospital.on.ca/en/clinical-services/deptpgrmcs/departments/rehabilitation-centre/
https://runnymedehc.ca/front-content
https://www.hennickbridgepointhospital.ca/en/what-we-do/Outpatient-Care.asp
https://www.torontograce.org/programs-services/respirology-clinic-and-pulmonary-function-testing-lab/
https://www.uhn.ca/TorontoRehab
https://unityhealth.to/areas-of-care/programs-and-clinics/rehabilitation/#providence-healthcare-outpatient-post-covid-condition-rehabilitation-program-2
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eConsult

http://www.otnhub.ca/

http://www.otnhub.ca/


How to support patients completing disability applications

1. Identify the relevant disability support programs. The Prosper Benefits Wayfinder

produces an individualized list of income supports. Steps to Justice provides guides to 

income assistance.

Key programs include:

a) If missing work: EI Sickness

b) If has private insurance: Short and long term disability

c) If there was workplace transmission: WSIB

d) If has a history of workplace contributions: CPP Disability

e) If living at low income: Ontario Disability Support Program or Ontario Works

2. Conduct a thorough assessment of symptoms and functional impairments:

• disability support programs generally look toward impact on day to day life and 

function as opposed to medical proof of diagnosis.

3. Engage other supports for complicated cases or where a patient has been denied 

disability or other income support benefits:

a) Community support agencies can guide patients toward benefit programs and 

help with applications. Search 2-1-1 Ontario for local resources.

b) Legal Aid Ontario, Community Legal Clinics, and Specialty Clinics can help with 

information and appeals.

https://benefitswayfinder.org/
https://www.cleo.on.ca/en/resources-and-publications?legalTopic=1215&language=&format=
https://www.canada.ca/en/services/benefits/ei/ei-sickness/qualify.html
https://www.wsib.ca/en
https://www.canada.ca/en/services/benefits/publicpensions/cpp/cpp-disability-benefit.html
https://www.ontario.ca/page/ontario-disability-support-program
https://www.ontario.ca/page/ontario-works
https://211ontario.ca/
https://www.legalaid.on.ca/
https://www.legalaid.on.ca/services/legal-clinics/
https://www.legalaid.on.ca/specialty-clinics/
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Per-spec-tive/ /pərˈspektiv/ [noun];

– a particular way of regarding something; a point 
of view.

Word of the Month
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Ontario Active COVID-19 Cases  - Jan 2021 - present

36,016
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Omicron #1

Late Delta
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Ontario Variant Watch



COVID-19 Bivalent Vaccines

• Moderna
• mRNA 1273.214 has ancestral & BA.1 mix - Approved in Canada

• mRNA 1273.222 has ancestral & BA.4/5 mix - Not Approved

• Pfizer-BioNTech
• Comirnaty® has ancestral & BA.4/5 mix - Not Approved

• Others in very early development





Moderna Bivalent mRNA1273.214





Pfizer-BioNTech Bivalent OMI BA.1



Bivalent Vaccines – Bottom Line

• Are being studied in humans, not just mice

• No increase in adverse effects or reactogenicity in subjects

• Show improved levels of neutralizing antibodies versus all Omicron 
variants

• Likely to provide better protection (sterilizing immunity) against 
Omicron infection for 3-4 months c/w original vaccine

• Protective immunity equivalent to vaccine with ancestral SARS-CoV-2



Ontario Eligibility for Bivalent COVID-19 Vaccine 

• As of Sept 12
• Individuals aged ≥ 70 years;
• Residents of LTC homes, retirement homes, Elder Care Lodges and individuals 

living in other congregate settings that provide assisted-living and health 
services e.g., Integrated Care Hub 

• First Nation, Inuit and Métis individuals and their non-Indigenous household 
members aged ≥ 18 years;

• Moderately to severely immunocompromised individuals aged ≥ 12 years;
• Pregnant individuals aged ≥ 18 years
• Health care workers aged ≥ 18 years

• As of Sept 27
• All adults ≥18 years of age



Simultaneous Administration of Influenza & COVID-19 
Vaccination

Source: AM Hause et al JAMA Network Open. 2022;5(7):e2222241. doi:10.1001/jamanetworkopen.2022.22241 



Vaccination and Long COVID

Source: SN Zisis et al Open Forum Infect Dis 2022 https://doi.org/10.1093/ofid/ofac228

https://doi.org/10.1093/ofid/ofac228


Source: P Koudi et al npj Vaccines (2022) 7:101; https://doi.org/10.1038/s41541-022-00526-5

Vaccination and Post-COVID Syndrome

https://doi.org/10.1038/s41541-022-00526-5


Bivalent COVID-19 Booster Dose Eligibility

• Anyone 18+ can now book appointment for Sept. 26 or later

• Before Sept. 26, offered only to most vulnerable populations, including:

 individuals aged 70 and over;

 residents of LTC, retirement homes, Elder Care Lodges and individuals living in other congregate 

settings that provide assisted-living and health services;

 First Nation, Inuit and Métis individuals and their non-Indigenous household members aged 18 

and over;

 moderately to severely immunocompromised individuals aged 12 and over;

 pregnant individuals aged 18 and over; and

 health care workers aged 18 and over.

• Must have completed primary series

• Eligible regardless of how many boosters already received

• Recommended interval from previous dose – six months; minimum interval – three months 

MOH COVID-19 Vaccine Guidance (Sept. 9, 2022):

https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_administration.pdf

MOH COVID-19 Vaccines webpage: https://www.ontario.ca/page/covid-19-vaccines#Bivalent-vaccines

https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_administration.pdf
https://www.ontario.ca/page/covid-19-vaccines#Bivalent-vaccines
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https://covid19-sciencetable.ca/sciencebrief/severe-acute-

hepatitis-in-children-of-unknown-etiology/

https://www.cmaj.ca/content/194/31/E1089

https://covid19-sciencetable.ca/sciencebrief/severe-acute-hepatitis-in-children-of-unknown-etiology/
https://www.cmaj.ca/content/194/31/E1089


Thank you!
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Dr. Liz Muggah – Co-Host
Twitter: @OCFP_President

OCFP President, Family Physician, Bruyère Family Health Team

Dr. David Kaplan – Co-Host
Twitter: @davidkaplanmd

Family Physician, North York Family Health Team and Vice 

President, Quality, Ontario Health



Questions?
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Webinar recording and curated Q&A will be posted soon
https://www.dfcm.utoronto.ca/covid-19-community-practice/past-sessions

Our next Community of Practice: October 7, 2022

Contact us: ocfpcme@ocfp.on.ca

Visit:  https://www.ontariofamilyphysicians.ca/tools-resources/covid-19-
resources

The COVID-19 Community of Practice for Ontario Family Physicians is a one-credit-per-hour Group Learning program that has been certified for up to a total of 32 credits..

Post session survey will be emailed to you. Mainpro+ credits will be entered for you with the information you provided 

during registration. 

https://www.dfcm.utoronto.ca/covid-19-community-practice/past-sessions
mailto:ocfpcme@ocfp.on.ca

