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Covid 
statistics:
Hopkins 
dashboard: 
positive and 
probable 
cases

Worldwide: over half a 
billion cases (514 million, 
over 6 million deaths

USA over 81 million cases; 
992k deaths



Johns Hopkins Daily Dashboard



What is PASC (Long Covid)?
 “A collection of symptoms that develop during or following a confirmed or suspected case of COVID-19, and which 

continue for more than 28 days.” They found that some of the most common symptoms were fatigue, symptoms that 
worsened after physical or mental activity, shortness of breath, trouble sleeping, and “brain fog” — trouble thinking 
clearly.

 CDC DEFINITION  as 5/5/22

 Post-COVID Conditions

 Some people who have been infected with the virus that causes COVID-19 can experience long-term effects from 
their infection, known as post-COVID conditions (PCC) or long COVID.

 People call post-COVID conditions by many names, including: long COVID, long-haul COVID, post-acute COVID-19, 
post-acute sequelae of SARS CoV-2 infection (PASC), long-term effects of COVID, and chronic COVID.

Common Symptoms:  Fatigue (31%), shortness of breath (15%) in hospitalized patients

 Loss of taste and smell in outpatient patients 16%

 Estimated based on various studies to be in 15-70 % patients post-covid

 One study:

 12.6% experienced chest or throat pain

 11.6% experienced other pain

 3.24% experienced myalgia

https://www.sciencedirect.com/topics/medicine-and-dentistry/myalgia


History of Viral-
related pain 
syndromes

 Virus: Impact on Peripheral and Central Nervous 
Systems

 Cytomegalovirus (CMV)

 HIV

 Herpes Zoster

 Epstein Barr Virus

 Influenza A virus

 Zika

 Attal et al





Yale Medicine review: Causes of PASC



PASC and Chronic Pain

 Survivors of acute COVID-19 often exhibit PICS1

 Up to 77% patients may have chronic pain after an ICU stay

 ICU-acquired weakness can lead to deconditioning, joint pain, and contractures2

 Neuropathic pain may involve both the central and peripheral nervous system2

 ACE2 receptors may be involved2

 Expressed in both muscle and neural tissue

 SARS-CoV-2 has the potential to induce painful para-infectious neurologic disease

 Infection may lead to prolonged microvascular insufficiency2

 May cause injury to nervous tissue and result in persistent pain

Abbreviations: ACE, angiotensin-converting enzyme; COVID-19, coronavirus disease 2019; ICU, intensive care unit; PASC post-acute sequelae of COVID-19; PICS, post-intensive care syndrome; SARS-
CoV-2, severe acute respiratory syndrome coronavirus 2.
1. Huang Y. Accessed June 29, 2021. https://dailyvoice.com/new-york/briarcliff/lifestyle/chronic-pain-following-covid-19-infection-is-more-common-than-you-may-think/810436/  2. Hegarty D. 
Published September 30, 2020. Accessed June 29, 2021. https://www.painreliefireland.ie/blog/pain-and-covid-19-acute-challenges-long-term-impact



Pre-existing, ICU and new pain 

 ”neurotoxic consequences of this virus will be enhanced in patients with pre-
existing neurological injury” Attal et al

 Longer hospitalization. ICU related pain 

 New Pain syndromes (viral and post viral symptoms)



Timeline 
-credit: Peter Staats MD



Scenario 1 presentation



Scenario 2 presentation pasc



Scenario 3 presentation



Any combination



PASC symptoms that are due to 
hospitalization or ICU stay

 Acute myelitis

 Direct & Indirect effects of virus

 ICU- positioning, supine, prone

 Post stroke pain



Common Symptoms of Long Covid 19

 Difficulty breathing

 Shortness of breath

 Tiredness 

 Chronic fatigue

 Heart palpitations

 Orthostatic symptoms

 Post-exertional malaise

 gastroenteritis

 chest pain, stomach pain, headache, musculoskeletal pain

 WIDESPREAD Pain



Extensive list



Risk Factors
 Acute COVID-19 has a worse prognosis in older patients (> 65), those with lower socioeconomic status, 

and those of certain ethnic groups including American Indian, Alaska Native, Hispanic/Latino, South 
Asian, and African American populations 

 UNCLEAR

 There is not enough data to determine if this pattern extends to PASC

 Men are at greater risk for increased symptom severity and death however, PASC is more common in 
women

 Women are more likely to have persistent fatigue, anxiety, and depression at 6-month follow-up 

 A study of 128 participants demonstrated 54% of women had fatigue at median of 10 weeks after 
initial COVID-19 symptoms 

 BMJ study prospective found unclear but may be risk factors may be: >50, having hypertension (odds 
ratio (OR)=1.3, P=0.018), obesity (OR=2.31, P=0.002), a psychiatric condition (OR=2.32, P=0.007), or 
an immunosuppressive condition (OR=2.33, P=0.047)

Biopsychosocial factors: may experience exacerbation of their symptoms, which may be due to multiple 
factors including social threats, limited medical tx: discontinuation of therapy, or reduced access to 
treatments, anxiety (concerns about health outcomes) (French study)



Incidence of PASC persistent symptoms and risk 
factors unclear
UCLA Longitudinal Study : April 7, 2022: 1000+ pts

 Background: The incidence of persistent clinical symptoms and risk factors in 
Post-Acute Sequelae of SARS-CoV-2 (PASC) in diverse US cohorts is unclear. 
While there are a disproportionate share of COVID-19 deaths in older 
patients, ethnic minorities, and socially disadvantaged populations in the 
USA, little information is available on the association of these factors and 
PASC.

 Conclusions: Three in ten survivors with COVID-19 developed a subset of 
symptoms associated with PASC in our cohort. While ethnic minorities, older 
age, and social disadvantage are associated with worse acute COVID-19 
infection and greater risk of death, our study found no association between 
these factors and PASC.

 Associated with diabetes, longer hospitalization, higher BMI

 30% of patients get Long Covid : A person was determined to have the 
syndrome if they reported persistent symptoms on questionnaires 60 or 90 
days after infection or hospitalization.



Post Acute Sars-Cov Symptoms (PASC): 
predictability at initial diagnosis:
Predictability: possible- study looking at patient phenotypes at initial dx of Covid 

 Four Factors:

 Autoantibodies 

 Pre-existing Type 2 diabetes immune compromise

 SARS-CoV-2 RNA levels in the blood  (viral load)

 Epstein-Barr virus DNA levels in blood EBV

 *severity of symptoms not linked with PASC

 *early blood viral measurements are strongly associated with certain long COVID symptoms that patients will 
develop months later

 *EBV reactivated early on after SARS-CoV-2 infection

 The current disparities between long covid epidemiology reporting are owing to many reasons, including the length 
of follow-up period, population assessed, accuracy of self-reporting, and symptoms -

Predicting Long COVID at initial point of COVID-19 diagnosis: Study finds several warning factors." ScienceDaily. 
www.sciencedaily.com/releases/2022/01/220120165100.htm (accessed May 2, 2022).



Recent studies out of 
UK highlighting role 
of various factors: 
autoantibodies and 
immune system



Viral effects on Brain, Autonomic Nervous 
System:

*Persisting viral infection and/or Post-viral immune reaction
*Proinflammatory cytokine-chemokine profile
*Dysautonomia theory underlying pathophysiology of a subset of Long 
COVID/PASC patients

 Most Common: Widespread Pain

 Joint Pain

 Treatment: Stellate Ganglion Block 
looked at with several case studies 
highlighting improvement

 Vagal nerve stimulators

 Neuromodulation

 Neuropathic agents

 Anti-inflammatory agents

 Fatigue, 

 Sleep disorders, 

 Orthostatic intolerance

 High Heart Rate

 Respiratory disease

 Brain Fog

 Loss of taste and Smell



Need to fight and quiet the inflammatory response 
triggered by covid and present in PASC

Inflammation

Pulmonary diseases

Cancer

Cardiovascular 
diseases

Diabetes (type 2)Arthritis

Autoimmune 
diseases

Neurological diseases
Alzheimer disease
Parkinson disease
Cluster headache

Migraine



Neuroimmune Mechanism

 Efferent vagal activity 

 Release of acetylcholine

 AcH binds receptors

 Triggers immune inhibition and 
modulations



Multi-inflammatory system - children

 MIS-C is an inflammatory response 
to infection by SARS-CoV-2, the 
mechanism behind the 
development of the syndrome is 
not yet well understood.

 MIS-C is a serious though rare 
condition in children in which the 
body’s own immune system 
overreacts to a SARS-CoV-2 
infection, resulting in inflammation 
of multiple organ systems 
throughout the body.



Suppressors of 
cytokine signaling 
(SOCS) proteins

Circulating 
Hormones and cell 
receptors 
(corticosteroids)

Neurotransmitters 
(norepinephrine and 
acetylcholine)

Anti-inflammatory 
cytokines (eg, IL-1ra, 
IL-4, IL-10)

Immune system control is critical for survival…
Thus, the body has several “braking” mechanisms for inhibiting inflammation

Endogenous Control of Inflammation

Abbreviations: CIS, cytokine-inducible SH2-containing protein; IL, interleukin; JAK, janus kinase; STAT, signal transducer and activator of transcription.



Non-invasive Vagus Nerve Stimulation (nVNS)

 Relevant mechanisms
 Efferent sympathetically mediated 

catecholamine release ➜ smooth muscle 
relaxation ➜ bronchodilation

 Suppression of inflammatory cytokines via 
activation of the cholinergic anti-
inflammatory pathway

Abbreviation: COVID-19, coronavirus disease 2019.
Staats PS, et al. Neuromodulation. 2020;23:784-788.



Stellate Ganglion Block

 Jan 2022 case reports

 Anchorage

 Impaired CBF is associated with 
dysautonomia syndromes that share 
symptoms with Long COVID, namely myalgic 
encephalitis/chronic fatigue syndrome 
(ME/CFS) and postural orthostatic 
tachycardia syndrome (POTS).

 Aberrant network adaptation to 
sympathetic/parasympathetic imbalance is 
expected to produce long-standing 
dysautonomia. Cervical sympathetic chain 
activity can be blocked with local 
anesthetic, allowing the regional 
autonomic nervous system to “reboot.”

The stellate ganglion block has been used for nearly a 
century to treat a variety of sympathetically mediated 
medical conditions. Its safety profile is well established. Its 
application in treating Long COVID/PASC is novel but 
promising. The lack of effective treatments for Long 
COVID/PASC makes the SGB an attractive therapeutic 
modality that deserves further investigation.



Treatment and Management of PASC

 Symptomatic treatment of various aspects of symptoms

 Multidisciplinary approach 

 Consider newer treatment :  Vagal nerve stimulator to address reversing 
inflammation mechanism

 Stellate ganglion block- address autonomic system aspects

 Anti-inflammatory

 Anti-viral (paxlovid)



Public Health Measures:

Does Vaccination make a difference? 

UK study: vaccination can decrease risk of Long Covid however breakthrough 
infections and mild symptoms do not preclude the possibility of developing LONG 
COVID

Vaccines with continued consideration of variants role in Long Covid, vaccines 
specific or modified, booster recommendation, oral treatments, antibody 
infusions

Growing number of people with long standing constellation with symptoms 
including widespread or localized pain syndromes in our society

Continued R & D to establish management and treatment

Case studies, longitudinal studies

Resources and Policy
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