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Post-Acute Sequelae of COVID (PASC) Symptoms
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What we know for treatments?
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Long COVID: Mechanisms
Possible therapeutic strategies oy ces regarding

the pathogenesis of
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Disability and Rehabilitation
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Inpatient rehabilitation can improve functional 6[2
outcomes of post-intensive care unit COVID-19 Prospective a Z)
patients—a prospective study N =42

Avg 32 days of inpatient rehab

Margarida Rodrigues, Ana Jodo Costa, Rui Santos, Pedro Diogo, Eugénio
Gongalves, Denise Barroso, Miguel P. Almeida, Inés Machado Vaz & Ana Lima

IMPLICATIONS FOR REHABILITATION

Post-ICU COVID-19 survivors present multiple sequelae and
disabilities.

*An intensive and interdisciplinary inpatient rehabilitation
results in significant improvement in' limb and respiratory
muscle strength, cough effectiveness, fatigue, balance, exercise
capacity, andability to perform activities of daily living.

‘Timely referral from the acute care setting to rehabilitation
servicés is crucial to minimize the functional impact of severe -
multisystemic disease and prolonged hospitalization. UT Health
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Journal of the Intensive Care Society

J Intensive Care Soc 2022 Aug; 23(3): 264-27.
Published online 2021 Feb 1. doi: 10117711751
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Comprehensive Rehabilitation in Severely Ill Inpatients With COVID-19: A Cohort
Study in a Tertiary Hospital
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patients were referred for inpatient -37

rehabilitation (13% vs. 7%) and

Comprehensive rehabilitation management

community-based rehabilitation effectively improved muscle mass, muscle strength,

(36% vs.15%).

and physical performance.

e No differences are seen in the Dose-response relationship of rehabilitation and

rehabilitation needs of patients with importance o

functional im}grovem_ent emphasizes the -
Intensive post-acute inpatient UT Health
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Outpatient Long COVID Rehabilitation:

Progressive autonomic reconditioning recommended
Breathing exercises: Helps increase vagal tone

Avoid Post exertional malaise

T Health
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Use validated measurements

Fatigue Severity Scale « Neuro-QoL scale

« Health-related QoL
« Compass-31

« DePaul Symptom
Questionnaire or DSQ-
SF or DSQ-PEM

Symptom measurement can be the
difference betyween getting disability

10

coverage or being declined
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Know/teach triggers

- Physical or cognitive exertion
Stress

e Dehydration

« Weather changes
Consuming large meals

e Alcohol consumption

« Premenstrual period
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Support For Disability & Work Accommodations

Likely the 29 most important thing we can do!

* All patients need to time to recover

* Relapses are common

* Working, stress, pushing themselves too hard is the most common trigger for

relapses and PEM

* Facilitating respite and / or reasonable reentry back to work is enormously

beneficial for quality-of-life faster recovery

e,
UT Health
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Accommodations & Disability for Fatigue & Brain Fog

Possible Disability Accommodations:
Limited hours

Frequent breaks

Avoid standing

Parking close to entry

Adjust work activities

Limit tasks with divided attention
Optimize range of movements

Limit environments with multiple sensory
Inputs

Return home if breathing rate is increased
for more than a few minutes?

13

For Disability Applications, Document:
Activity levels pre/post infection
Symptoms that are remitting and relapsing

Specific work activities will result in physical
and mental fatigue

Environmental settings that result in sensory
overload (markets, etc)

Work-ups that rule out other associated
causes including pre-existing conditions

watile.
UT Health
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PASC And COVID Vaccines

Preliminary patient led observational study showed 56.7% of those who had PASC
who were vaccinated showed overall improvement in PASC symptoms while 18.7%
deteriorated and 24.6% were unchanged. (Strain et al. Lancet reg Health Eur.
2022;12:100265)

A study of 906 participants showed that the odds of experiencing symptoms more
that 28 days post-vaccination, were halved by two vaccinations (Antonelli et al.
Lancet infectious Diseases. 2022;22:43-55)

Study in Italy during the omicron wave indicated strong protection against PASC
after breakthrough infection if vaccinated with mRNA vaccines. (Azzolini Et al. JAMA
2022;328)
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Inflammation Anti-inflammatories: steroids, colchicine,
e Direct: SARS-CoV-2 antihistamines, JAK/STAT inhibitors, mAbs
* Indirect: EBV/CMYV reactivation, (anti-INF, anti-11.-6, anti-ILL.1{3, anti-TNFo),
dysbiosis IVIg, etc
Viral reactivation: EBV, CMV
Dysbiosis: Microbiome
il
UT Health
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Long COVID:
Mechanism & Possible Therapeutic Strategies

Pathogenesis Potential Treatment

Autoimmune/Autoantibodies IVIg, B cell-directed therapies

i,
. . e e UT Health
Currently 75 Clinical Trials for Long COVID in ClinicalTrials.gov b i




Long COVID:
Therapeutic Strategies for Autoimmunity

Monoclonal Antibody to IL-6

Anakirnra — IL-1 receptor antagonist
Infliximab — monoclonal anti-TNF-a
Abatacept — inhibits T-lymphocyte activation
JAK inhibitor DMARDs

Naltrexone

Systemic steroids

IVIg




Low Dose Naltrexone in ME/CFS

Table 1. Mechanisms of action and clinical use in regard to different doses of naltrexone used.

Dose Range Dose Specific Mechanism of Action Clinical Use

Toll-like receptor 4 antagonism, Fibromyalgia, multiple sclerosis, Crohn's disease, cancer,

opioid growth factor antagonism Hailey-Hailey disease, complex-regional pain syndrome

Binding to high affinity filamin-A
(FLNA) site and reducingp-opioid Potentiating opioid analgesia
receptor associated Gs-coupling

Ultra low-dose
(<0.001 mg)

¥ UT Health
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LDN in PASC
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Safety and efficacy of low dose naltrexone in a long covid cohort; an
interventional pre-post study
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Microvascular disease Anticoagulants, thrombolytics, dialysis
Persistent microclots Rivaroxaban, Triple therapy (clopidogrel,
Endothelial dysfunction ASA, apixaban)

EECP
Mitochondrial dysfunction AXA1125, mito-directed therapies

" UT Health
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Mechanism of Action

Mechanical Force Physiologic | Biochemical Changes Cardiac / Systemic Benefits

PHYSIOLOGIC / HEMODYNAMIC CARDIAC
Retrograde Aortic Flow T Diastolic Augmeantation W lschemia
During Diastole
T  Systolic Unloading ‘T Coronary Blood Flow / Perfusion
p— T Shear Stress ‘+  CO/ Cardiac Efficiency
T  Endothalial Progenitor Cedls “+  Angiogenesis & Collateralization
Weoerind
Pulse
,
BIDCHEMICAL / NEUROHOMOMAL SYSTEMIC
ECG W BNP ANP. Angiotensin Il «  Endothelial Dysfunction
S inf. Cytokinas (TMF-a, MCP-1) 4 Vascular Tone & Stiffness

‘T Growth Factors (VEGF, HGF) T Perfusion to Vital Crgans




EECP Improves Long COVID Related Clinical Markers

EECP improved validated markers of fatigue, brain fog, shortness of
breath, chest pain and function capacity (n=50)

Degree of Benefit after EECP (Summary)

m'“ﬂ‘hm Disabling Angina (CCS) !-ll:'i.li'l.'f-|"l-'.‘.li ing (RDS)
Endpoint Baseline P-Value g Ang : Yreathing (RDS
100 100
PROMIS Fatigue 59 +3.8 _ _ 0 ]
American Heart Journal Plus: Cardiology Research [22°1
DASI 19.8 =155 # NL and Practice \
Volume 13, lanbary 2022, 100105
SAQ-7 Summary 259+ 199
6MWT (feet) 163.3+£207.5 Enhanced external counterpulsation for
management of symptoms associated with long
W LiiBRTEAN COVID ‘CC%I:/[V GutierrezMD
) COLLEGE of
LARDIGL{;G? Mahanakrishnan Sathyamoorthy 2, Manica Verduzco-Gutierrez °, Swathi Varanasi 5, Robyn Ward 9, John Spertus &, UT HEElth
Sachin Shah = f2® Sam Antonio
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Post-COVID Rehab

Community-based approach

Early and often

Inpatient Rehab

Home-based Rehab

Respiratory Rehab / Breathing Program
Autonomic Reconditioning

Mobility and Functional Rehab
Education

Mental health services
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