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1. Describe the sequelae of “Long COVID”
(i.e., Post-Acute Sequelae of SARS-CoV-2
infection (PASC)) with an emphasis on
physical, cognitive and mental health.

SESSION 2. Review current concepts for the
rehabilitation management of patients with

OBJECTIVES “Long Covid”.

3. lllustrate the importance of
interprofessional teams in the holistic
management of the varied sequalae of “Long
Covid”.




Post-Acute Sequelae of SARS-CoV-2 infection (PASC))

* “Post COVID Conditions”: an
umbrella term for the wide range
of physical and mental health
consequences experienced by
some patients that are present
four or more weeks after SARS-
CoV-2 infection, including by
patients who had initial mild or
asymptomatic acute infection.
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Common PASC
Symptoms

Fatigue

Over 50 have been identified:

* Fatigue

* Myalgia/ Arthralgia

* DOE/SOB

* Brain Fog/ Attention
Disorder

* Headache

* Depression

Lopez-LeonsS et al. Sci Rep. 2021.

Image adapted from: https://www.the-

sun.com/news/: ls-most-

‘commonsymptoms-long-covid/.
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COVID-19 disease trajectories among nursing home
residents

Most common signs & symptoms:
* Fever of 99F or higher (74%)
* Malaise (62%)
* Anorexia (62%)

* Hypoxia (55%)
* Cough (51%)

* Altered MS (32%)
* Dyspnea (26%)

Carnahan JL, Lieb KM, et al. J Am Geriatr Soc. 2021

PASC, Common Symptoms & Rehab
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Should patients with PASC engage in rehabilitation?

i PICS

ME/CF
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If YES

Are there specific precautions?
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PACS & IRF

« 30 patients admitted to IRF
— 90% required critical care (25% MV ~ 18.8
days)
Average mobility score at admission: 30.4
Average mobility score at discharge: 79.6 O

e

Average self-care score at admission (21.4)
Average self care score at discharge: 39

Frequent & longer duration rehab
(approximately 3 h/d and at least 900 min/wk) is
safe and feasible

Vickory F, Ridgeway et al. Phys Ther, “~ onen
2021

More Outcomes in the IRF Setting

Outcome Measure

| Admission Assessment Discharge Awscssment povalue®
Berg Balance Scale, mean (SD), (n = 24) 22.6(185) 437 (14.0) <0.001*
10 Meter Walk Test, mean meters per second (SD), (n = 17) 0.25 (0.25) 086 (0.57) <0.001*
6 Minute Walk Test, mean meters (SD). (n = 19) 206.6 (258) 764.5(276.1) <0.001*
Functional Independence, No. (%)
Transfer independence (n = 29) [ 103%) 27(93.1%) <0001
Ambulation independence (a = 29) 0(0%) 25 (86.2%) <0om*
Functional Communication Meastire, median (IQR)
Voise (n = 61 40-5) 0032
Swallowing (5 = 18) 403-5) <000
Attention (n = 19) |45 <0om*
Memory (n = 18) l4-5) o0m*
Problem Solving (n = 18) 4(4-5) 71(6.25-7) <0.001"




Treatment Recommendations

* Individually titrated, symptom-guided program
« Initial Goal: restore patients to previous levels of activity and improve quality
of life.
« Until those goals have been achieved, the rehabilitation program should not
focus on high intensity interventions

* Continually assess for Post Exertional Malaise (PEM)
* RPE Scales are useful

* Fatigue Assessment

* Abnormal cardiopulmonary responses

Fukuda K et al., 1994; FDA, 2013.
Herrera JE etal. PM R 2021
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Post-Exertional Malaise (PEM)

Post-exertional malaise is characteristic of ME/CFS and most ME/CFS patients
experience it

- Malaise includes feeling bad, sick, tired as well as fatigued

- Patients describe this as “crash” or “relapse” of illness, as all symptoms are
worsened, not just fatigue

- Exertion could be physical or mental
« The malaise persists for more than 24 hours

Leads to additional limitation in activities

Fukuda K et al., 1994; FDA, 2013.
Herrera JE etal. PM R 2021
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a.When does PEM start? b. How long does PEM last?
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Modified Borg Scale

Treatment Recommendations  (Exertion or Dyspnea Scales)

« Initial Activity Goals: ~ 3-5 METs (similar workload for ADL’s)

* Progression

« If symptoms worsen, activity should be returned to the

previously tolerated level.

* Energy Conservation

* “Four Ps”: Pacing, Prioritizing, Positioning, & Planning

« Use of adaptive equipment
« Identification of “energy windows”

« Encourage healthy sleep & dietary patterns and hydration.

Herrera JE etal. PM R 2021
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Special Considerations: Fatigue

* Fatigue is a feeling of weariness, tiredness, or lack of energy. It can be
physical, cognitive, or emotional, mild to severe, intermittent to
persistent, and affect a person’s energy, motivation, and

concentration.

1

* Fatigue is “multi-dimensiona

Herrera JE etal. 2021 PM R
NCCN 2018; Servaes et al 2002; Cella et al 2001
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Fatigue Thermometer

Pick a number (0-10) that best
describes how much fatigue
you have been experiencing in
the past week including today.
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Example of Fatigue
Tools

One Item Fatigue Scale

* “Since your last visit, how would
you rate your worst fatigue on a
scale of 0 to 10?”

Categorical description as
follows:

— 0: No fatigue

— 1-3: Mild fatigue

— 4-6: Moderate fatigue
— 7-10: Severe fatigue

18



Example of Fatigue
Tools:

Brief Fatigue
Inventory (BFI)

Anderson
CaneerCenter

departments-labs-
institutes/departments-

assessment-tools/brief-fatigue- i gy oo
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Special Considerations

* Hypoxemia/ Silent Hypoxemia
* Hypoxemia: a below-normal level of oxygen in the blood

« Silent: an individual has a lower oxygen saturation level than anticipated,
however, the individual does not experience any breathing difficulty

* Pulse Oximetry
* Assess for accuracy
* Pulses & digital perfusion
* Review pulse waveform (pleth)

Rahman A, Tabassum T, Araf Y, Al Nahid A, Ullah MA, Hosen MJ. Sil a in COVID-19: ism and possible
strategy. Mol Biol Rep. 2021;48(4):3863-3869.
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Special Considerations

* Tachycardia & Postural Orthostatic Tachycardia Syndrome (POTS)
* Characterized,
« Complaints of lightheadedness, palpitations, headaches, nausea/vomiting,
fatigue
* A sustained heart rate (HR) increment of >30 beats/min within 10 min of
standing

A AT P
il
|

(g
M
'

IR

o
. Tachycardia:
« 042 bpm
Labile BP:

* ASBP~ 14-34 mmHg
Shouman K et al. 2021
Dani M etal. 2021
Freeman Ret al. 2018
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Special Considerations

* Tachycardia & POTS
* Education:
* Avoid hot baths/showers, Valsalva, large meals; dehydration; HOB
elevation;
*To do (counter pressure maneuvers): isometrics; crossing & uncrossing
UE/LE; squatting
« Other Considerations: hydration, sodium intake, compression garments,
& progressive exercise
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* Referral
Shouman K et al. 2021
Dani M et al. 2021
Freeman R et al. 2018
References

* Carnahan JL, Lieb KM, Albert L, Wagle K, Kaehr E, Unroe KT. COVID-19 disease trajectories among nursing
home residents. J Am Geriatr Soc. 2021 Sep;69(9):2412-2418. doi: 10.1111/jgs.17308. Epub 2021 Jun 7.
PMID: 34058012; PMCID: PMC8242389.

+ Dani M, Dirksen A, Taraborrelli P, et al. Autonomic dysfunction in 'long COVID': rationale, physiology and
management strategies. Clin Med (Lond). 2021;21(1):e63-e67. doi:10.7861/clinmed.2020-0896

+ Davis HE, Assaf GS, McCorkell L, Wei H, Low RJ, Re'em Y, Redfield S, Austin JP, Akrami A. Characterizing long
COVID in an international cohort: 7 months of symptoms and their impact. EClinicalMedicine. 2021
Aug;38:101019. doi: 10.1016/j.eclinm.2021.101019. Epub 2021 Jul 15. PMID: 34308300; PMCID:
PMC8280690.

* Fisher M, Cohn J, Harrington SE, Lee J, Malone D. Cancer-related Fatigue Screening and Assessment Clinical
Practice Guideline. Physical Therapy. In Review.

* Freeman R, Abuzinadah AR, Gibbons C, Jones P, Miglis MG, Sinn DI. Orthostatic Hypotension: JACC State-of-
the-Art Review. J Am Coll Cardiol. 2018 Sep 11;72(11):1294-1309. doi: 10.1016/j.jacc.2018.05.079. PMID:
30190008.

« Herrera JE, Niehaus WN, Whiteson J, Azola A, Baratta JM, Fleming TK, Kim SY, Naqvi H, Sampsel S, Silver JK,
Gutierrez MV, Maley J, Herman E, Abramoff B. Multidisciplinary i guidance
onthe and of fatigue in sequelae of SARS-CoV-2 infection (PASC) patients.
PM R. 2021 Sep;13(9):1027-1043. doi: 10.1002/pmrj.12684. Epub 2021 Aug 24. PMID: 34346558.

23

References

* Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda R, Rebolledo PA, Cuapio A, Villapol S.
More than 50 Long-term effects of COVID-19: a systematic review and meta-analysis. medRxiv
[Preprint]. 2021 Jan 30:2021.01.27.21250617. doi: 10.1101/2021.01.27.21250617. Update in: Sci
Rep. 2021 Aug 9;11(1):16144. PMID: 33532785; PMCID: PMC7852236.

* Moghimi N, Di Napoli M, Biller J, et al. The Neurological Manifestations of Post-Acute Sequelae of
SARS-CoV-2 infection. Curr Neurol Neurosci Rep. 2021;21(9):44. Published 2021 Jun 28.
doi:10.1007/511910-021-01130-1

* NCCN Clinical Practice Guidelines in Oncology: Cancer-Related Fatigue. 2021; Version 2.2022:
https://www.nccn.org/professionals/physician_gls/f_guidelines.asp.

* Olezene CS, Hansen E, Steere HK, Giacino JT, Polich GR, et al. (2021) Functional outcomes in the
inpatient rehabilitation setting following severe COVID-19 infection. PLOS ONE 16(3): 0248824
https://doi.org/10.1371/journal.pone.0248824

* https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0248824

« O'Sullivan JS, Lyne A, Vaughan CJCOVID-19-induced postural orthostatic tachycardia syndrome
treated with ivabradineBMJ Case Reports CP 2021;14:€243585.

24



References

* Rahman A, Tabassum T, Araf Y, Al Nahid A, Ullah MA, Hosen MJ. Silent hypoxia in COVID-19:
pathomechanism and possible management strategy. Mol Biol Rep. 2021;48(4):3863-3869.

* Shouman, K. et al. Autonomic dysfunction following COVID-19 infection: an early experience. Clin.

Auton. Res. 2021 Apr 16:1-10. doi: 10.1007/510286-021-00803-8.

« Vickory F, Ridgeway K, Falvey J, Houwer B, Gunlikson J, Payne K, Niehaus W. Safety, Feasibility,
and Outcomes of Frequent, Long-Duration Rehabilitation in an Inpatient Rehabilitation Facility
After Prolonged Hospitalization for Severe COVID-19: An Observational Study. Phys Ther. 2021
Nov 1;101(11):pzab208. doi: 10.1093/ptj/pzab208. PMID: 34499165; PMCID: PMC8499953.

4/26/2022

25

26



