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OBJECTIVES / OUTLINE: 

Describe COVID-19 presentations in the 

acute, post-acute and persistent/chronic 

phases.

Develop an approach to the recognition, 

evaluation, and management of post-

COVID-19 sequelae.

• Pulmonary function

• Cardiac function

• Vascular function

• Central nervous function

• Peripheral nervous function

• Musculoskeletal function

• Gastrointestinal function

• Fatigue 

(Myalgia Encephalomyelitis

/Chronic Fatigue Syndrome)

• Psychologic function

• Psychiatric 



LESSONS LEARNED FROM PATIENTS AND 

EPIDEMIC AND NOVEL VIRUSES

Polio  (1910)

Spanish Flu (1918)

HIV  (1969,  1981)

Sars-Cov-2 (2002)

Swine/ H1N1 (2009)

MERS 2012 Some known knowns

Some known unknowns

Unknown unknowns

Fear

At risk populations

Population spread

Continental leaps





Presentation:  Post-Acute 

COVID-19 Recovery and 

Rehabilitation

April 28, 2020

Dr. Natalja Tchajkova

Dr. Jaspreet Kambo

Dr. Jill Calder

Audio:
http://insidenet.interiorhealth.ca/Clinical/CDu
nit/CDdocuments/Grand%20Rounds%20-
%20Audio%20for%20COVID-
19%20Recovery%20and%20Rehabilitation.aspx
PPT:
https://www.interiorhealth.ca/YourEnvironmen
t/CommunicableDiseaseControl/covid19/PPT
%20-%20Post-Acute%20COVID-
19%20Recovery%20and%20Rehabilitation_28A

pril2020.pdf

http://insidenet.interiorhealth.ca/Clinical/CDunit/CDdocuments/Grand%20Rounds%20-%20Audio%20for%20COVID-19%20Recovery%20and%20Rehabilitation.aspx
https://www.interiorhealth.ca/YourEnvironment/CommunicableDiseaseControl/covid19/PPT%20-%20Post-Acute%20COVID-19%20Recovery%20and%20Rehabilitation_28April2020.pdf


Source: Twitter, Dr. Victor Tseng 2020, modified by Dr. Brian McMichael 2020.



Acute Medical

Subacute Medical “Pre-Rehab”

Acute phase Rehab “Rehab 
Ward” Activation/”Short Stay” Beds

Outpatient therapy
Community-based 
Rehab

“Recovered”

Typical Rehabilitation Services access and flow:



Acute Medical

Acute phase Rehab “Rehab Ward” Activation/”Short Stay” ward

Outpatient therapy
Community-based Rehab

“Recovered”

Rehab should be part of COVID-19 response team

Integration, Coordination



Subacute Medical “Pre-Rehab”

Acute phase Rehab “Rehab Ward” Activation/”Short Stay” ward

Outpatient therapy

COVID “Ward”/cohort - specialized team 

suggested.

PPE requirements during rehab activation.

Vulnerable highly co-morbid population 

needs separate stream, space, 

equipment, and staffing.

May not be able to fast track to usual 

program.

When is a patient clear of COVID?

Multiple populations using space and 

equipment.  Level of pre-cautions required.  Not 

currently available.



We need to be ready

Ready to be flexible 

Ready to re-tool equipment and spaces

Ready to cohort populations

Ready to re-allocate staff

Ready new innovations in care

Yet preserve existing care
Key points: 

• novel, un-precedented, unpredictable

• majority of cases survive

• not just a pulmonary disease

• luxury of time and connections around the world

• we are innovating on a fast track to beat the second 

wave 

Correction-the 2nd wave is here!

Key points from the April 28, 2020 talk:



CASES BELOW THE WATER LINE:

Those who sought testing are the “tip 

of the iceberg” of those who actually 

had a mild case.  

Suspect incomplete recovery is likely 

without some support and re-
activation curriculum available to 

them.

Further study needed on those who 
stayed home – may need 

augmentation to community based 

activation programs to recover fully.  

Need for Telehealth outreach and 

online resources.









COVID-19: Long-Lasting Health Effects Among Survivors (myorthoevidence.com)

https://myorthoevidence.com/Blog/Show/112


RECENT LITERATURE  POST-COVID-19 SYMPTOMS

August 11, 2020   n=143, Italian study.  

87.4% persistent symptoms

60% three or more symptoms

44.1% worsened quality of life.

Carfì, A., et al. (2020). Persistent Symptoms in Patients After Acute COVID-19. JAMA, 324(6), 603-605. 
doi:10.1001/jama.2020.12603

August 23, 2020   n=55    

30.91%  Gastrointestinal symptoms 74.55%  Lung CT changes 

18.18%  Headache 25.45%  DLCO abnormal 

16.36% Fatigue D-dimer marker?

14.55%  Exertional dyspnea 

1.81% Cough/sputum 

Zhao, Y. M., et al. (2020). Follow-up study of the pulmonary function and related physiological characteristics of 
COVID-19 survivors three months after recovery. EClinicalMedicine, 25, 100463. doi:10.1016/j.eclinm.2020.100463



October 17, 2020   n=51    Chest CT changes from acute phase to after discharge phase

Ground glass 17.7%  to  9.8%

Opacities 80.4% 23.5%

Consolidation 49% 2%

Septal thickening 80.4% 23.5%

Liu, C., et al. (2020). Chest Computed Tomography and Clinical Follow-Up of Discharged Patients with COVID-19 

in Wenzhou City, Zhejiang, China. Ann Am Thorac Soc, 17(10), 1231-1237. doi:10.1513/AnnalsATS.202004-324OC

November 1, 2020   n=100, German study.  Cardiac MRI at 64-92 days.   

78% abnormal regardless of severity of COVID-19 presentation  

60% myocardial inflammation  

32% pericardial enhancement

Puntmann, V. O., et al. (2020). Outcomes of Cardiovascular Magnetic Resonance Imaging in Patients Recently 

Recovered From Coronavirus Disease 2019 (COVID-19). JAMA Cardiol, 5(11), 1265-1273. 

doi:10.1001/jamacardio.2020.3557

RECENT LITERATURE  POST-COVID-19 / CONTINUED



Jan 1, 2021   n=26, Cardiac MRI, competitive college athletes, asymptomatic to mild infection, 

no hospitalization, no therapy required.  

15% myocarditis

30% late enhancement   -prior myocardial injury

Rajpal, S., et al. (2021). Cardiovascular Magnetic Resonance Findings in Competitive Athletes Recovering From 

COVID-19 Infection. JAMA Cardiol, 6(1), 116-118. doi:10.1001/jamacardio.2020.4916

Jan 1, 2021   n=538, 3 months post discharge.  

49.6% fatigue, sweating, myalgia, arthralgia, chills, limb edema, dizziness.  

39% respiratory symptoms

28.6% alopecia 

22.7% psychosocial symptoms  

13% cardiovascular symptoms 

Xiong, Q., et al. (2021). Clinical sequelae of COVID-19 survivors in Wuhan, China: a single-centre longitudinal 

study. Clinical Microbiology and Infection, 27(1), 89-95. doi:10.1016/j.cmi.2020.09.023

RECENT LITERATURE  POST-COVID-19 / CONTINUED



RECENT LITERATURE  POST-COVID-19 / CONTINUED

Jan 16, 2021   n=1733   6 month follow-up.

76% had one persistent symptom

63% fatigue or muscle weakness  

26% sleep disturbance  

27%  pain and discomfort

23% depression/anxiety

22% hair loss

11% smell disorder

7% mobility impaired

2% activity limited

1% impaired in very basic ADLs  

Stratified by high acute severity 

3 times more likely to endure muscle 

weakness/fatigue 

2 times more likely to suffer depression or 

anxiety.

Huang, C., et al. (2021). 6-month consequences 

of COVID-19 in patients discharged from hospital: 

a cohort study. The Lancet, 397(10270), 220-232. 

doi:10.1016/S0140-6736(20)32656-8



CAUTION ON THE LITERATURE TO DATE:

BEWARE:

Small numbers

Short time intervals

Subjective symptoms hard to 

measure

Patient self reports

Gets better as time goes by

FUTURE DIRECTIONS:

Huang et al acuity markers to 

predict those most likely to 

need follow-up

Objective scoring systems, 

scales, and physical  measures



https://www.survivorcorps.com/

https://www.survivorcorps.com/




Other COVID sequelae 

tracking:

https://www.bma.org.uk/media

/3070/bma-covid-tracker-

survey-full-results-aug-2020.pdf

CDC. (2020, Nov 13, 2020). Long-

Term Effects of COVID-19.

https://www.cdc.gov/coronavirus

/2019-ncov/long-term-

effects.html

https://www.bma.org.uk/media/3070/bma-covid-tracker-survey-full-results-aug-2020.pdf
https://www.cdc.gov/coronavirus/2019-ncov/long-term-effects.html


https://ecme.ucalgary.ca/covid-19-cme-

resources/covid-corner/

https://ecme.ucalgary.ca/covid-19-cme-resources/covid-corner/
https://ecme.ucalgary.ca/covid-19-cme-resources/covid-corner/
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https://ubccpd.ca/course/covid19-webinar-jan-28-2021


SEQUELAE – THEORIES 

SUPPORTIVE TREATMENT, 

SOME THERAPIES EMERGING

ACE2 receptors neurotropism? – direct 

invasion

Increased inflammatory response?

Cytokine storm?

S1 protein receptor for CNS entry?

ACS Chem Neurosci. 2020 Apr 1;11(7):995-998. doi: 10.1021/acschemneuro.0c00122. Epub 2020 Mar 13.Evidence of the COVID-19 Virus Targeting the 

CNS: Tissue Distribution, Host-Virus Interaction, and Proposed Neurotropic Mechanisms.

Baig AM1, Khaleeq A1, Ali U2, Syeda H3.



“OUR IGNORANCE IS PROFOUND” DR. KRUMHOLZ 

ACUTE PHASE = A MULTISYSTEM ATTACK?

Pulmonary – 3-67% ARDs*, milder resp symptoms majority

Cardio, vascular – inflammation. MI, CHF, myocarditis – 8-33%

Neurological – 30-84% admitted 

CNS – strokes ischemic + hemorrhagic – 5%-23%

PNS – Loss of smell and taste - 40-70%

Neuromuscular – myalgia 40%

ICU related – PICS, weakness – 70-80%+   prolonged admission (±21 days)

Hyper-coagulation – 30-80%   

Fatigue – 44%+

Neurocognitive – 36-80%

Psychiatric –depression anxiety, PTSD - 48%+ 

Renal – catabolic, AKI, dialysis

Other – GI, dermatology, hepatology, endocrine

N Engl J Med. 2020 Apr 15. Neurologic 

Features in Severe SARS-CoV-2 Infection. 

Strasbourg, France. Julie Helms, M.D., Ph.D. 

Stephane Kremer, M.D., Ph.D.



PULMONARY ACUTE-SUBACUTE-PERSISTENT . . .

Acute Critical Phase (ICU)

Ventilation support/ weaning

Reduction of dyspnea, airway clearance*

Positional therapy

WHO advises early activation, fatigue level (Carda et al, 2020)

PT – proning, sit, dangle, mobilize, clearance

OT – delirium, early ADLs, seating

SLP – dysphagia, communication



PULMONARY ACUTE-SUBACUTE-PERSISTENT . . .

Acute Ward (out of ICU or not needing it)

Mobilize (get out of bed)

Therapeutic postures 

Limb exercises

Neuromuscular electrical stim*

Respiratory muscle training

Bronchial clearance closed circuits

OT – ADLS, cognitive, coping, mobilize

SLP – dysphagia, cognitive 

RT – trach, respiratory

Discharge planning team



PULMONARY ACUTE-SUBACUTE-PERSISTENT . . .

Post-Acute (Intermediate rehab location)

Depends on degree of pre- and post- comorbidities, recovery sequence

Trach weaning + phonation, secretions

Mobilize muscle strength

Specific mobility aides

Respiratory muscle training

PT, OT, SLP, RT, discharge team

Tele-follow ups 

Community* and home  program



PERSISTENT PULMONARY SYMPTOMS

Emerging data indicate persistent symptoms months after treatment  

87% of hospital patients have persistent lung symptoms

PRESENTATION:  wide range of lung disease

Chronic cough, dyspnea, fatigue.

Fibrotic lung disease, bronchiectasis, and pulmonary vascular disease

Evidence = acute presentation, and extrapolations from the 2003 outbreak of severe 
acute respirator syndrome (SARS) and data on acute respiratory distress syndrome 
(ARDS)

Different type of lung presentation:  big issue needing a lot of conversation =

intersusceptive angiogenesis

Vessels are supposed to grow forward, but here they 

grow inside themselves

Big problem = clots



EMBO Mol Med (2020)12:e11663

https://doi.org/10.15252/emmm.201911663

https://doi.org/10.15252/emmm.201911663
https://doi.org/10.15252/emmm.201911663


PERSISTENT PULMONARY SYMPTOMS -

MANAGEMENT

INVESTIGATION

Repeat CXR

Pulmonary function tests

- DLCO

Oximetry with activation

MANAGEMENT/RESOURCES

Respirology consultation

Pulmonary Rehab program-where 
available

Very prescribed incremental activation

Psychologic support – virtual outreach

There are studies to suggest ongoing 
recovery > 3mo.



CARDIAC SYSTEM

ESC Guidance for the Diagnosis and Management of CV Disease during the 

COVID-19 Pandemic (escardio.org)

https://www.escardio.org/Education/COVID-19-and-Cardiology/ESC-COVID-19-Guidance


PERSISTENT CARDIAC SYMPTOMS

Type 2 Myocardial Infarction

– common during acute phase

(supply:demand mismatch)   

– one‐year mortality 10‐25%

Stress cardiomyopathy

– during acute phase in up to 35% of

hospitalized

– require follow‐up imaging 4‐6 weeks

Pericarditis

– Can be  hard to sort out, investigation

negative

– Age related changes

– Steroid and colchicine

Myocarditis up to 80%, 25 % at 3 mo

– virus can infect cardiac myocytes

– potential for acute and chronic

– acute fulminant vs latent

– Edema

– Inflammation

– Fibrosis

– Possible cause of long term cardiomyopathy

Arrhythmias

Endothelial dysfunction

Autonomic dysfunction



POST COVID-19 CARDIAC – MANAGEMENT

Anyone who had reduced Left Ventricular Ejection Fraction (LVEF) (or elevated 

TNT) during acute COVID infection: 

– should be followed by Cardiology until EF normalizes 

Anyone with symptoms post COVID of shortness of breath: 

– needs an ECG, CXR & transthoracic echocardiogram

– if reduced LVEF referral to Cardiology

Anyone suffering chest pain:

– think pericarditis or ischemia

– ECG/CXR/Echo

If unsure:

CALL your Cardiologist

Rapid access clinic options - RACE/RAMEC



58 consecutive
patients admitted 
to ICU

84% Neurological 
features

NEUROLOGIC IMPACTS – ACUTE (FRANCE)



PICS (POST-INTENSIVE CARE SYNDROME)

ICUAW (ICU ACQUIRED WEAKNESS)

“New or worsening impairments in physical, cognitive, or mental health status 
after critical illness” – 70-80%

Can exceed 10% loss of muscle mass in 1 week.

Persistent Impairments at 1 + 5 year f/u

Diaphragmatic weakness

Post-intubation dysphagia (30%)

1/3 don’t return to work

2 year follow up, 80% required at least one further inpatient admission (rehab or 
other inpatient)

Need a routine rehab follow through - blunted cognition, affective disorder, 
restricted level of function

Marra et al., 2018 Smith et al., 2020 Kress et al., 2014



Longer duration hypoxemia 
association with worse cognitive 
impairment* (Kapfhammer et al, 2004)

Full sequelae unknown, mild-
moderate patients captured?

“dysexecutive syndrome” 36%

ARDs critical illness survivors @ 2 
years = 56% deficiencies in short-
term memory, 29% executive 
function

Bilotta et al., 2019

NEUROCOGNITIVE 

Helms et al 2020 Herridge et al 2016



Symptoms

Slower processing

Slow to respond   

May get label: “Just depressed”

Paradoxic euphoria

Poor working memory

Poor divided attention/shifting attention

Poor retrieval

“Bone crushing” fatigue

Paradoxic insomnia

Depressed mood 

- Reactive

- Neurobiologic

Managment

Pacing is key

Memory support strategies (Cognitive OT)

Work up for depression mimics

TSH

Nutritional screen

Chronic fatigue vs Depression – KEY QUESTION

If you woke up tomorrow and you had unlimited 
energy, what would you do?

ME/CFS will list dozens of things

If depressed ON TOP of ME/CFS

– manage as you would any depression



https://www.iacfsme.org/

https://www.iacfsme.org/


CANADIAN CONSENSUS CRITERIA OF  

MYALGIC ENCEPHALOMYELITIS (ME) /

CHRONIC FATIGUE SYNDROME (CFS)

 Pathologic Fatigue

 Post Exertional Malaise

 Unrefreshing Sleep

 Pain (chronic widespread +)

 Neurocognitive Symptoms

Autonomic Symptoms (difficulty standing)

Endocrine Symptoms (temperature control)

Immune Symptoms (flu like and sensitivities)

 = mandatory for diagnosis



MANAGEMENT OF CHRONIC FATIGUE AND MUSCLE PAIN

Living within an “energy envelope”   (**PMR and **OTs have expertise here . . .)

Chunking          Alternating          Pacing         Resting

Energy conservation techniques –

Post-exertional myalgia (PEM) ATP-ADP System theorized

Not “no pain no gain”  to motivate exercise

Instead “Conserve it to preserve it”   a Post-polio syndrome expression

Potentially respond to neurostimulant – empirically trialled

Concept of “re-triggering old injuries”

Concussion, Mild Traumatic Brain injury, Post-traumatic stress disorder, Sleep disorder, Anxiety 
disorder, Depressive disorder . . . 

https://www.healthrising.org/blog/2020/09/21/lipkin‐long‐hauling‐covid‐19‐b‐cells‐biomarkers‐chronic‐fatigue‐syndrome/



NEW RESEARCH - TEST FOR PEM?

CARDIOPULMONARY EXERCISE TEST (CPET)



Phys Ther, Volume 93, Issue 11, 1 November 2013, Pages 1484–1492, https://doi.org/10.2522/ptj.20110368

The content of this slide may be subject to copyright: please see the slide notes for details.

FIGURE 2 MEASUREMENTS OF WORKLOAD AT PEAK EXERCISE (A) AND AT THE VENTILATORY 

THRESHOLD (B) IN PARTICIPANTS WITH CFS

https://doi.org/10.2522/ptj.20110368


https://mecfscliniciancoalition.org/

https://mecfscliniciancoalition.org/


PSYCHOLOGIC SEQUELAE

Dr. Katie Wiltshire, MD, MHA, FRCPC

(Partnership between Integrated Quality Management, 
Calgary Zone Patient & Family Centred Care, and Primary Data 
Support, Analytics. Calgary Zone Patient & Family Centred
Care)

Calgary post-ICU survey:  very positive 
survey of experiences

Emotional / Psychologic toll

80-90% access to a phone, mattered

Isolations cited

Positive staff patient support experienced

Steroid can have a confounding effect

Psychiatric PTSD – multiple primary care 
resources

“Even though I was on 

sedation I could hear their 

voices and know they were 

taking care of me.”

“Really scary and 
uncomfortable with all 
the equipment hooked 

up to me. I thought I 
was going to die. But 
nothing to do with the 

nurses and doctors, 
they were really good. 

Just for me, was a 
nightmare.”

“The only thing that filled 
my mind is to 

communicate with my 

family out of the country 
but I wasn’t able to 

communicate because 
my phone died and no 
charger. Even my last 

words to my family, 

especially my mom, but I 
can’t because my phone 

has no charger.”

“During this stay you see very 
few people and when you 

see the hospital staff they are 
always in full gear and it gives 

you a bit of anxiety.”

Harvard Psychopharmacology Algorithm for PTSD: 

http://psychopharm.mobi/algo_live/

http://psychopharm.mobi/algo_live/


covid-19bsrmissue1-published-27-4-2020.pdf

REHABILITATION IN THE WAKE OF COVID-19

A PHOENIX FROM THE ASHES

Rehabilitation of the individual

Rehabilitation of the health care system

https://www.bsrm.org.uk/downloads/covid-19bsrmissue1-published-27-4-2020.pdf


MONTEFIORE EXAMPLE OF EXERCISES:



RESOURCES FOR POST-COVID SEQUELAE
United Kingdom sites:  “Long COVID Recovery”

For Patients:  https://www.yourcovidrecovery.nhs.uk/

For Physicians https://www.bmj.com/content/370/bmj.m3026

https://www.yourcovidrecovery.nhs.uk/
https://www.bmj.com/content/370/bmj.m3026






THE BEST REHABILITATION…

. . . might be “pre-habilitation” 

WWII soldiers 

Anesthetic risk cardiopulmulmonary

rehab for high risk

Julie K. Silver: Prehabilitation could save lives in a pandemic, March 19, 2020

Physical activity and health. Ann Epidemiol 2009;19:253-256.

Davenport T, Rundall How Can Physical Therapists Enge the Social Ecolgy of Health to Mitigate Service Disruptions in a Post-COVID World? 

Cardiopulmonary Physical Therapy Journal. 2021 April V32 pp 54-57.



WHAT’S NEXT ?...? 
IN ADDITION TO WORRYING ABOUT THE BIG 2ND ACUTE WAVE AND VACCINATIONS

The “Long Haulers”

Recognition

Treatment

Support

New ways to reach out and treat

Virtual medicine

Virtual rehab

New planning levels:

City and local initiatives

Provincial and National CDC directives

Population health initiatives
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BC POST-COVID-19 CLINIC DEVELOPMENTS



BC POST-COVID-19 CLINIC DEVELOPMENTS

8565 (BCHA.0186) Post-COVID-19 Recovery Clinic Referral (R. Dec 16-20)Fillable[15851].pdf (providencehealthcare.org)

https://www.providencehealthcare.org/sites/default/files/8565%20%28BCHA.0186%29%20Post-COVID-19%20Recovery%20Clinic%20Referral%20%28R.%20Dec%2016-20%29Fillable%5B15851%5D.pdf


POST-COVID CLINICS - CANDIDACY



FUTURE DIRECTIONS? WHAT MODEL FOR 

POST-COVID-19 CARE FOR BC?

Community

Community 
based 

professionals

Affiliates

Specialist Clinic



REFERENCES FOR MANAGEMENT

https://www.interiorhealth.ca/YourEnvironment/CommunicableDiseaseControl

/covid19/IH-PH-COV-506%20COVID-19%20Guide%20to%20Home-

Based%20Health%20and%20Wellness.pdf

www.nice.ore.uk/guidance/ng188

https://www.selfmanagementbc.ca/

https://ecme.ucalgary.ca/covid-19-cme-resources/covid-corner/

www.survivorcorps.com

bma-covid-tracker-survey-full-results-aug-2020.pdf 

Ambrose, AF. Montefiore Patient and Caregiver Guide to Managing Covid 19 

Patients at Home. Montefiore Medical Center, Version 3: March 28, 2020.Version 3

https://www.interiorhealth.ca/YourEnvironment/CommunicableDiseaseControl/covid19/IH-PH-COV-506%20COVID-19%20Guide%20to%20Home-Based%20Health%20and%20Wellness.pdf
https://www.selfmanagementbc.ca/
https://www.selfmanagementbc.ca/
https://ecme.ucalgary.ca/covid-19-cme-resources/covid-corner/
http://www.survivorcorps.com/
https://www.bma.org.uk/media/3070/bma-covid-tracker-survey-full-results-aug-2020.pdf


United Kingdom sites:  “Long COVID Recovery”

For Patients:  https://www.yourcovidrecovery.nhs.uk/

For Physicians  https://www.bmj.com/content/370/bmj.m3026

https://mecfscliniciancoalition.org/

UBC CPD site:  The Journey to Recovery: Post-COVID-19 Care in BC

Webinar Series | UBC CPD

https://www.providencehealthcare.org/sites/default/files/8565%20%28OP172%29%20Post-COVOD-

19%20Recovery%20Clinic%20Referral%20%28R.%20Nov%2017-20%29fillable.pdf

Thousands of COVID-19 Long-haulers Are Still Sick - The Atlantic

IACFS/ME Primer for Clinicians https://www.iacfsme.org/

https://www.yourcovidrecovery.nhs.uk/
https://www.bmj.com/content/370/bmj.m3026
https://mecfscliniciancoalition.org/
https://ubccpd.ca/covid19/webinars
https://www.providencehealthcare.org/sites/default/files/8565%20%28OP172%29%20Post-COVOD-19%20Recovery%20Clinic%20Referral%20%28R.%20Nov%2017-20%29fillable.pdf
https://www.theatlantic.com/health/archive/2020/06/covid-19-coronavirus-longterm-symptoms-months/612679/
https://www.iacfsme.org/


ABBREVIATED REFERENCES IN SLIDES:

N Engl J Med. 2020 Apr 15. Neurologic Features in Severe SARS-CoV-2 Infection. University of Strasbourg, Strasbourg, France. Julie 

Helms, M.D., Ph.D. Stephane Kremer, M.D., Ph.D.

Intensive Care Med. 2016 May;42(5):725-738. doi: 10.1007/s00134-016-4321-8. Epub 2016 Mar 30. Recovery and outcomes after 

the acute respiratory distress syndrome (ARDS) in patients and their family caregivers.

Herridge MS1, Moss M2, Hough CL3, Hopkins RO4,5,6,7, Rice TW8, Bienvenu OJ9, Azoulay E10.

Crit Care. 2019 Aug 6;23(1):273. doi: 10.1186/s13054-019-2546-y.

Harmful effects of mechanical ventilation on neurocognitive functions.

Bilotta F1, Giordano G2, Sergi PG2, Pugliese F2.

James M Smith, Alan C Lee, Hallie Zeleznik, Jacqueline P Coffey Scott, Arooj Fatima, Dale M Needham, Patricia J Ohtake, Home and 

Community-Based Physical Therapist Management of Adults With Post–Intensive Care Syndrome, Physical Therapy, , 

pzaa059, https://doi.org/10.1093/ptj/pzaa059 Published: 13 April 2020  Crit Care Med. 2018 Sep;46(9):1393-1401. doi: 

10.1097/CCM.0000000000003218.

Co-Occurrence of Post-Intensive Care Syndrome Problems Among 406 Survivors of Critical Illness. Marra A1,2, Pandharipande

PP3, Girard TD4, Patel MB5, Hughes CG3, Jackson JC1,6,7,8, Thompson JL9, Chandrasekhar R9, Ely EW1,6,10,11, Brummel NE1,6,11.

Kress JP, Hall JB (2014) ICU-acquired weakness and recovery from critical illness. N Engl J Med 371(3):287–288  Fan et al, 2014

https://doi.org/10.1093/ptj/pzaa059
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REFERENCES FOR EXERCISE AND ACTIVATION

ACTIVITY RESOURCES:

Now that many of us find ourselves isolated at home, cut off from each other and more sedentary than usual, movement has become more important than ever.
Follow the Link below for Physical Literacy at Home and ways to get moving.
https://sportforlife.ca/facing-covid-19-together/

Cycling Canada is excited to explore new avenues with the launch of its new blog Shifting Gears, which will give a voice to the Canadian cycling community to address various 
issues and experiences, as well as learn from leaders of the industry on a variety of topics during these uncertain times.
CYCLING CANADA SHIFTING GEARS

GENERAL EXERCISE:

UBC recreation – Get Active At Home
https://recreation.ubc.ca/get-moving/active-at-home/?_ga=2.12930231.144655773.1586641631-960679141.1581867524

Canadian Society for exercise physiology
https://csepguidelines.ca/

General activity in small spaces – multiple difficulty levels, including cardiovascular, HIIT, yoga, many free resources, good for self-directed and minimal equipment 
https://www.fitnessblender.com/

Strategies and Actions for Independent Living – home activation program
Level 1: Sitting - SAIL Home Activity Program

www.interiorhealth.ca › Forms › 821142.pdf · PDF file

Level 2: Standing - SAIL Home Activity Program

www.interiorhealth.ca › Forms › 821143.pdf · PDF file

Level 3: Moving - SAIL Home Activity Program

www.interiorhealth.ca › Forms › 821144.pdf · PDF file

http://r20.rs6.net/tn.jsp?f=001kSWr3w9cTgm2tMXrGmDVVINH6W5pLz-Sb9Ec0JhyEL2HRaTe74LUv1oJaaIjTRN2mrR55WVC27ljMBEFs5FYh5jvt0yUaU5YjUZ0fFD53E0usuysv8OHb9_XOH5dhSxI-sWE5TAZchTU_jqx_ZAot5b_1I4fhO03GgK1cJJRfMTcYNucjYa4CmY0_kwzbXhLSQQgG_TtnBkAGMXh8Hpd5g==&c=pR-gF3As-J2Ra0o3PsyqnXp5DQZho5pYkFbj8wIMAfNLqsRQDLkSmg==&ch=hIOxeM_mZBbxXn7SfK3Cz1-KBS_1cCAojKU4kwpjDaDifXigPZgeLg==
https://sportforlife.ca/facing-covid-19-together/
http://r20.rs6.net/tn.jsp?f=001kSWr3w9cTgm2tMXrGmDVVINH6W5pLz-Sb9Ec0JhyEL2HRaTe74LUv1oJaaIjTRN2E_hHiCfmV8gx5NLr00eFi0S1rDqXynmZCt9FGFoMmD2B1ebFtyV2eCO8xymvyvxzR3ZiuGSb6m_OUgVMVBDxgwJFDzYbfjNV4eCTcklE2kBGcYwtX0HZiFDfSwVMMl1uqUN8_5xDen_Sxq05FcRX1ISzZJGbajsthv14oR_poDc=&c=pR-gF3As-J2Ra0o3PsyqnXp5DQZho5pYkFbj8wIMAfNLqsRQDLkSmg==&ch=hIOxeM_mZBbxXn7SfK3Cz1-KBS_1cCAojKU4kwpjDaDifXigPZgeLg==
https://recreation.ubc.ca/get-moving/active-at-home/?_ga=2.12930231.144655773.1586641631-960679141.1581867524
https://csepguidelines.ca/
https://www.fitnessblender.com/
http://www.interiorhealth.ca/Forms/821142.pdf
http://www.interiorhealth.ca/Forms/821143.pdf
http://www.interiorhealth.ca/Forms/821144.pdf


REFERENCES FOR EXERCISE AND ACTIVATION
KAMLOOPS SPECIFIC GROUPS:

Ways to stay Active in our Community!!

F3FIT

Check out their YouTube Channel for great online workouts.

SPORTBALL KAMLOOPS

2 videos per week for 15-20 mins fitness videos on Facebook for kids to 

get them and keep them active with Coach Marvin.

YOGA NOW KAMLOOPS

All of our classes are all-levels, beginner friendly and are accessible 

anytime on their Facebook page for free. You can schedule your yoga 

time and get the movement and stress relief you need whenever it suits 

you. They will continue to share 2-3 new classes each week.

KAMLOOPS YMCA

YThrive Home will help you get your daily dose of YMCA fitness and 

community with amazing workouts! Workouts are designed for almost 

any fitness level and can be done from your living room for FREE.

NIKE TRAINING CLUB

Over the coming weeks, they'll provide you with workouts, nutrition 

advice and expert help, so we can all come back from this stronger than 

ever. Join in with a community of living room athletes. NTC Premium 

normally comes at a cost, but they have opened it up for free until further 

notice.

KAMLOOPS FIT CENTER

Everyday live at 10:00 am on the Kamloops Fit Center Instagram, you can tune 

in live to free fitness classes (or by donation) to stay in shape and active during 

these times. Classes are available for 24 hours before their expire.

OXYGEN KAMLOOPS

Daily classes on their Facebook page with yoga, meditation, and fitness classes 

to choose from.

ANYTIME FITNESS

Providing virtual workouts live on Facebook weekdays at 6:30 am PST.

K SPIN

Providing daily free virtual spin classes by signing in through the Mind body app 

and then joining in through Zoom. Weekdays at 5:30 pm and weekends at 9:30 

am. All classes are saved on their community Facebook page to be able to 

access and use anytime.

BARRE KAMLOOPS

Providing daily Barre classes on their Facebook community page.





HYPER-COAGUABLE THEME:

“COVID-toes”

DVTs and PE’s – Dutch study 

Reports of amputations – rarer

Notice to BC Physicians as a 

reportable constellation in children 

and adolescents

MISC syndrome warning

Luigia Brugliera et al., 2020        Kloka et al, 2020        Canadian Press, April 23, 2020       Denver Channel 



PAEDS ISSUES

Proving MISC is a challenge

Multiple overlap with Kawasaki

Little information about the long haul of 
hyperinflammation cases

Hard for families to go through the workup and 
overlap with conjunctivitis, creates a  lot of anxiety

Some of symptoms unknown relations

NP swabs are negative

Chronic hives

Need more research on the MISC cases for the 
probable longer symptoms  that  might be 
experienced

Parents describe children a being fatigued and not 
themselves

Translation of the adult symptoms, but far less data

Severe phenotype is not as clear cut as it should 
be.
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