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The content in this presentation is being made available for 
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provided on the understanding that it does not constitute medical or 

other professional advice or services. Always work with a qualified 

healthcare practitioner when making changes to your medication, 

diet, or overall healthcare plan.



I will discuss studies and reviews of off-label therapies for 

long COVID.  There are no therapies specifically approved by the 

FDA for the treatment of long COVID, yet based on basic science 

studies, various medications or supplements may offer benefit.



Outline/Objectives

◼ Understand the basic concepts ascribed to 

Long COVID 

◼ Describe the current understanding of the 

immunopathogenesis of Long COVID

◼ Review current treatment and prevention 

strategies for Long COVID



Case Presentation – Jane
August 2020

◼ 38-year old female with multiple medically 

unexplained symptoms

◼ COVID-19 infection March 2020 

◼ URI symptoms x1 week, then afterwards she 

could not run, had palpitations, dyspnea, 

insomnia, anxiety, and panic attacks

◼ She is married, three young children, and had to 

quit her job

◼ Seen in ID office consultation



Case Presentation - Jane

◼ 39-year old female with multiple medically 

unexplained symptoms – “MUS”

❑ Fatigue

❑ Dyspnea on exertion

❑ Paroxysmal tachycardia

❑ Palpitations

❑ Insomnia

❑ Brain fog

❑ Anxiety







Case Presentation - Jane

◼ Comprehensive history and physical

❑ Antecedents

❑ Triggering events

◼ Infections, allergies, toxins, stress, foods

❑ Mediators/Perpetuators

◼ Comprehensive lab evaluation

◼ Educated and counseled on optimal nutrition 

and modifiable lifestyle habits

◼ A diagnostic test was performed



BASIC CONCEPTS OF 

LONG COVID





4,337            9,504        11,123          9,175          5,168 =   35,212          

September 9, 2024



What other terms are used for Long COVID?

◼ Post COVID 

◼ COVID Long-haulers 

◼ Post-acute sequelae of SARS-CoV-2 (PASC) 

◼ Post-acute COVID-19 syndrome 

◼ Late sequelae of COVID-19 

◼ Chronic COVID syndrome 



What is Long COVID?

◼ Signs, symptoms, or conditions that develop 

after acute COVID-19

❑ From mild to incapacitating

◼ Many definitions consider ≥4 weeks as the 

start of Long COVID

◼ May occur with no to only mild symptomatic 

initial infection



What are the symptoms of Long COVID?

Many symptoms 

are vague, 

making 

diagnosis & 

treatment more 

challenging



Unique Features of 

Long COVID
◼ Analysis of ~10,000 participants

◼ 37 unique symptoms had frequency of ≥2.5%

◼ Compared with no prior COVID infection, 12 

symptoms identified as having probable 

PASC (Long COVID)

❑ Loss of smell/taste, post-exertional malaise, 

cough, brain fog, thirst, palpitations, chest pain, 

fatigue, loss of sexual desire/capacity, dizziness, 

gastrointestinal, abnormal movements, hair loss



Unique Features of Long COVID

◼ Symptoms can wax and wane

◼ Symptoms in some similar to myalgic 

encephalomyelitis/chronic fatigue syndrome 

(ME/CFS)

❑ Profound fatigue/post-exertional malaise

❑ Dysautonomia

◼ “Brain fog” and sleep disturbances

◼ Profound impact on quality of life associated 

with disability



Leonard Calabrese. Cleveland Clinic. VuMEDI July 14, 2023.



What is the chance of developing Long COVID?

◼ Initial studies reported Long COVID in up to 

80% of people with COVID-19

❑ More recent estimates between 5-30%

◼ Accurate estimates difficult because of:

❑ Underdiagnosis

❑ Limited post-COVID care

❑ Limited use of billing code (U09.9)

❑ Many long COVID symptoms common



Ever Experienced Long COVID who had COVID-19

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022–2024. Long COVID. 

Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm

30.3%



Ever Experienced Long COVID who had COVID-19

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022–2024. Long COVID. 

Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm

30.5%



Currently Experiencing Long COVID of All Adults

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022–2024. Long COVID. 

Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm

With 2020 U.S. adult census data = 258,300,000 = 17,564,400 with Long COVID

6.8%



Currently Experiencing Long COVID who had COVID-19

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022–2024. Long COVID. 

Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm

11.5%



Significant Activity Limitations from Long COVID

National Center for Health Statistics. U.S. Census Bureau, Household Pulse Survey, 2022–2024. Long COVID. 

Generated interactively: from https://www.cdc.gov/nchs/covid19/pulse/long-covid.htm

~22% of those with Long COVID currently 

have significant activity limitations



Who is Most Likely to Develop Long COVID?

◼ Greater comorbidity burden

❑ Diabetes, obesity, anxiety/depression, HIV

◼ Female sex

◼ Race/ethnicity 

◼ Socioeconomic status 

◼ Tobacco use

◼ Recurrent COVID-19 infections



Host and viral risk factors potentially associated with increased 

likelihood of long COVID after SARS-CoV-2 reinfection

Boufidou F, Int J Mol Sci. 2023. 



Summary of key findings on the associations of long COVID 

with reinfection, vaccination, and affected population

Boufidou F, Int J Mol Sci. 2023. 





DESCRIBE THE CURRENT 

UNDERSTANDING OF THE 

IMMUNOPATHOGENESIS OF 

LONG COVID



What are the Underlying Causes of Long COVID?

◼ Phenotyping of 152 persons with long COVID, 40 

unvaccinated controls, 39 vaccinated controls, 37 

with COVID prior to vaccination

❑ Immunologic differences between long COVID and controls

❑ Higher antibodies to SARS-CoV-2, EBV, VZV

❑ Differences in cytokines and hormones

◼ Machine learning approach suggested that findings 

were more consistent with persistent SARS-CoV-2 

viral antigens, reactivation of latent herpes viruses 

and chronic inflammation



What are the Underlying Causes of Long COVID?

Davis HE, et al. Nat Rev Microbiol. 2023. 



Can COVID-19 Vaccines Cause Long COVID?

◼ Every vaccination, including the COVID-19 

vaccine, can cause side effects like fatigue 

and muscle pain

◼ Yet….there is emerging data to suggest a 

Post-COVID vaccination syndrome or 

   “Long VAX”

Patterson BK, et al. Research Square. 2022.





Conclusions:
The early scientific literature was biased, so as not to report SAEs, due 
to social and political concerns and overwhelming corporate greed. 
Only in the last year have scientists been able to publish articles that 
acknowledge a high number of SAEs linked to mRNA based vaccines. 
This should act as a warning that science should be completely 
objective when evaluating health risks, but can often be influenced by 
social and economic considerations.

Department of Medical Biology, School of Public Health, Collegium Medicum, University of Warmia and Mazury in Olsztyn, Poland

Thoene MA. Changing Views toward mRNA based Covid Vaccines in the Scienti c Literature: 2020–2024. Pol Ann Med. 2024 [in press]. https://doi.org/10.29089/paom/189961



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8757925/pdf/12035_2021_Article_2696.pdf

Hypothesis/Theory

Some of the damaging effects of SARS-CoV-2, 

especially in the brain, may be due to direct 

action of the Spike protein, acting alone or in 

conjunction with other mediators such as

inflammatory cytokines, on target cells.



◼ Spike (S) protein binds with high affinity to the angiotensin-converting 

enzyme 2 (ACE2) receptor 

◼ ACE2 is expressed in type II alveolar cells and in most organs

◼ Protease activation is required for entry into the human host cell

https://www.genetex.com/Research/Overview/infectious_diseases/SARS-CoV-2



Receptors for SARS-CoV-2 Present in 

Wide Variety of Human Cells

Baraniuk C. TheScientist. April 29, 2020.

Human cell types within corresponding organs that express the genes for both ACE2 

and CTSL (green dot) or both ACE2 and TMPRSS2 (orange dot).

ANNA HUPALOWSKA



SARS-CoV-2 and ACE-2 Dysregulation
Renin-angiotensin System (RAS)

Seheult, Roger. YouTube. 2023.



SARS-CoV-2 Spike Protein

A. SARS-CoV-2 spike protein:

-- stimulate different cell types 

-- collectively contribute to the 

pathogenesis of long-COVID  

B. SARS-CoV-2 

-- cross the blood-brain barrier 

(BBB) through endothelial cell gaps 

-- free spike protein can damage 

the integrity of the BBB and enter 

the brain

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8757925/pdf/12035_2021_Article_2696.pdf







Schematic representation of SARS-CoV-2 Spike glycoprotein

Adapted from (Duan et al., 2020). Abbreviations: S1, subunit 1; S2, subunit 2; HR1, heptad repeat 1; HR2, heptad repeat 2. This 

image was created with BioRender (https://biorender.com/)





Parry PI, et al. Biomedicines. 2023.

Key problem areas:
(1) the toxicity of the spike protein—both from the
virus and also when produced by gene codes in the novel COVID-19 mRNA 
and adenovectorDNA vaccines, hence the novel term ‘spikeopathy’
(2) inflammatory properties of certain lipid-nanoparticles used to ferry 
mRNA
(3) N1-methylpseudouridine in the synthetic mRNA that causes long-lasting 
action
(4) widespread biodistribution of the mRNA and DNA codes via the lipid-
nanoparticle and the viral-vector carrier matrices, respectively 
(5) the problem of human cells producing a foreign protein in our 
ribosomes that can engender autoimmunity 



Biopsy and Autopsy Evidence of Spikeopathy
Cardiac Tissue

Figure 7. A. Evidence of SARS-CoV-2 spike protein in cardiac tissue after 

COVID-19 vaccination.  (A–C) Representative immunohistochemical 

stainings of SARS-CoV-2 spike protein in EMBs from patients

diagnosed with DCMi after receiving Comirnaty® (panel (A,B), patients 5 

and 10) or Vaxzevria® (panel (C), patient 13). (D) SARS-CoV-2-positive 

cardiac tissue served as positive control. Magnification

400. Scale bars 20 m. Reprinted with permission from Baumeier C, et al. 

Int J Mol Sci. 2022. Copyright 2022 MDPI. From Parry PI, et al. 

Biomedicines. 2023. 



Biopsy and Autopsy Evidence of Spikeopathy
Brain Tissue

Figure 8. Histologic and molecular correlates of COVID-19 in human brains. Panel (A) 

shows the microvessels in normal brain. In comparison, many of the capillaries in COVID-19 

brain tissues show marked perivascular oedema (panel (B)). Serial section analyses of the 

COVID-19 brain shows that the endothelial cells of the microvessels contained the spike 

glycoprotein (panel (C)), the ACE2 receptor (panel (D)) and IL 6 (panel (F)), but not viral 

RNA (panel (E)). The fluorescent yellow signal marks co-localisation of the spike protein with 

IL6 (panel (G)) and caspase 3 (panel (H)), respectively, in these endothelial cells. Each 

magnification is 800 with DAB (brown) signal (panels (C–F)) or Fast Red (red) (panel D). 

(For interpretation of the references to colour in this figure legend, the reader is referred to 

the web version of this article.). Reprinted from Annals of Diagnostic Pathology, Vol. 51, 

Nuovo GJ, Magro C, Shaffer T. et al., Endothelial cell damage is the central part of COVID-

19 and a mouse model induced by injection of the S1 subunit of the spike protein. Figure 1, 

151682, Reprinted with permission from Nuovo GJ, et al. Ann Diag Path. 2021. Copyright 

(2020) Elsevier. From Parry PI, et al. Biomedicines. 2023. 



https://www.drtrozzi.news/p/covid-injections-unveiling-the-

mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true







44 examples of COVID 'vaccine'-induced diseases, backed by 

930+ scientific articles linking these conditions to the injections

◼ Acute Hyperactive Encephalopathy

◼ Acute Kidney Injury

◼ Acute Myelitis

◼ Allergic Reactions

◼ Alopecia Areata

◼ Anaphylaxis

◼ Axillary Adenopathy

◼ Bell’s Palsy

◼ Bullous Drug Eruption

◼ Capillary Leak Syndrome

◼ Cardiac Complications

◼ Central Serous Retinopathy

◼ Cerebral Venous Thrombosis

◼ Cutaneous Adverse Effects

◼ Facial Nerve Palsy

◼ Guillain-Barré Syndrome

◼ Hemophagocytic Lymphohistiocytosis                                               

◼ Henoch-Schonlein Purpura

◼ Immune-Mediated Disease Outbreaks

◼ Immune-Mediated Hepatitis

◼ Internal Bleeding

◼ Intracerebral Haemorrhage

◼ Lymphadenopathy

◼ Multiple Sclerosis

◼ Myocarditis

◼ Myopericarditis

◼ Nephrotic Syndrome

◼ Neurological Symptoms

◼ Oculomotor Paralysis

◼ Pericarditis

◼ Perimyocarditis

◼ Petechiae

◼ Prion Disease

◼ Psoriasis

◼ Pulmonary Embolism

◼ Purpura Annularis Telangiectodes

◼ Rhabdomyolysis

◼ Systemic Lupus Erythematosus

◼ Takotsubo Cardiomyopathy

◼ Thrombocytopenia

◼ Thrombosis

◼ Thrombotic Thrombocytopenic Purpura

◼ Vasculitis

◼ Vogt-Koyanagi-Harada Syndrome

https://www.drtrozzi.news/p/covid-injections-unveiling-the-

mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true



Correlation versus Causation?

Unusual rubbery clots found in arteries and veins

https://www.drtrozzi.news/p/covid-injections-unveiling-the-

mechanisms?r=2238xm&utm_medium=ios&triedRedirect=true



What can we conclude about Spikeopathy?

◼ SARS-CoV-2 spike protein is pathogenic, 

whether from the virus or created from 

genetic code in mRNA and adenovector DNA 

vaccines.

Parry PI, et al. Biomedicines. 2023.



https://www.5oclockreflections.com/assets/ostrich-650x400.jpg



Pathogenesis of Long COVID

◼ Data from incellDx has shown that long COVID is 

vascular inflammation caused by persistence of the S1 

protein in white blood cells months and now over a year 

post-infection

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023. 



Role of fractalkine (CX3CL1) in vascular inflammation

Umehara H, et al. Fractalkine in Vascular Biology. Arteriosclerosis, 

Thrombosis, and Vascular Biology. January 2004. Volume: 24, Issue: 

1, Pages: 34-40, DOI: (10.1161/01.ATV.0000095360.62479.1F) 



• Clues to the pathogenesis of severe COVID-19 may lie in the systemic 
inflammation and thrombosis observed in infected patients

• Patients with severe COVID-19 often have laboratory findings consistent 
with a hypercoagulable state, suggesting widespread thrombosis and 
fibrinolysis, as well as elevated levels of D-dimer, von Willebrand factor 
(VWF), and factor VIII

• Endothelial injury is an underlying mechanism that might link inflammation 
and thrombosis in severe COVID-19

• We propose that severe COVID-19 is a microvascular disease in which 
coronavirus infection activates endothelial cells, triggering exocytosis, a 
rapid vascular response that drives microvascular inflammation and 
thrombosis

Charles J. Lowenstein, MD, Scott D. Solomon, MD

Circulation. 2020;142:1609–1611. DOI:10.1161/CIRCULATIONAHA.120.050354



Endothelial exocytosis in coronavirus disease 2019 (COVID-19)

Lowenstein CJ, et al. Circulation. 2020.



Ackermann M, et al. N Engl J Med. 2020.



SARS-CoV-2 induced endothelial dysfunction

Xu S, et al. Acta Pharmacol Sin. 2023



Cells of the Immune System

https://skinkraft.com/blogs/articles/difference-between-innate-and-adaptive-immunity



Naïve T cell Polarization

Akdis M, et al. J Allergy Clin Immunol. 2011.



Monocyte Heterogeneity

◼ As early as 1989, with the use of monoclonal 

antibodies and two-color flow cytometry, 

three distinct human monocyte subsets could 

be identified based on the expression of 

CD14 and CD16 surface antigens:

❑ Classical CD14++CD16−

❑ Intermediate CD14++CD16+       Subsets

❑ Nonclassical CD14+CD16++

Narasimhan PB, et al. Annu Rev Immunol. 2019



Phenotype and function of circulating 

monocyte subsets in humans

Han Z, et al. Front Cardiovasc Med. 2023.

CX3CR1 = fractalkine



S1 Protein-Immunosubset Assay
◼ Monocyte subpopulations are divided into 3 phenotypes

❑ Classical monocytes: CD14++, CD16- 
◼ Express high levels of ACE-2 receptor

◼ Express low levels of chemokine receptors CX3R1 and CCR5

❑ Intermediate monocytes: CD14+, CD16+
◼ Express very little ACE-2 receptor

◼ Express high levels of CCR5

❑ Non-classical monocytes: CD14lo, CD16+
◼ Express very little ACE-2 receptor

◼ Express high levels of CX3R1



CCL5 – CCR5 Interaction

www.bmsscience.com





Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023. 



Role of Fractalkine (CX3CL1) in Vascular Inflammation

Gawaz M, et al. J Clin Invest. 2005.

Patterson B. YouTube video. 2023.



Immune Damage in Long COVID - Complement-

coagulation cross-talk at the endothelial interface

Cervia-Hasler C, et al., Persistent complement dysregulation with signs of thromboinflammation in active Long Covid. 
Science. 2024 Jan 19;383(6680):eadg7942. doi: 10.1126/science.adg7942. Epub 2024 Jan 19. PMID: 38236961.



Pathogenesis of Long COVID

◼ Data from incellDx has shown that long COVID is 

vascular inflammation caused by persistence of the S1 

protein in white blood cells months and now over a year 

post-infection

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023. 





Post-Vaccination with PASC Symptoms



How is Long COVID Diagnosed?

◼ No universally accepted blood work or 

diagnostic test

◼ Diagnosis is made based on health history, 

exam, and excluding other conditions

❑ IncellKINE test supports the clinical diagnosis

◼ CE-IVD marking in Europe

❑ Immune subtype panel

◼ Identifies monocyte subtype and S1 protein

https://www.covidlonghaulers.com/



How is Long COVID Diagnosed?

◼ No universally accepted blood work or 

diagnostic test

◼ Diagnosis is made based on health history, 

exam, and excluding other conditions

❑ IncellKINE test supports the clinical diagnosis

◼ CE-IVD marking in Europe

❑ Immune subtype panel

◼ Identifies monocyte subtype and S1 protein

https://www.covidlonghaulers.com/



IncellKINE Test - incellDX

◼ COVID Long Hauler Panel
◼ A panel that collectively evaluates 

cytokines known to be involved in 
chronic COVID-19 and was developed 
using an algorithm established on a 
large, long-hauler patient population

◼ 14 cytokines
◼ Based on flow cytometry methodology



IncellKINE Test

◼ Is there a distinctive immunologic pattern that 

identifies long COVID?

◼ Preliminary study of 64 individuals with long 

COVID

❑ Plasma levels of 14 cytokines measured

❑ Analyzed using neural networking and machine 

learning

❑ “Long hauler score” developed

◼ Sensitivity of 97%

◼ Specificity of 100%



IncellKINE Test

◼ Is there a distinctive immunologic pattern that 

identifies long COVID?

◼ Preliminary study of 64 individuals with long 

COVID
❑ Significant elevation: IL-2, IL-4, CCL3, IL-6, IL-10, INF-gamma, 

and VEGF

❑ Significantly lower: GM-CSF, CCL4

❑ IL-6 = oxidative stress, inflammation, endothelial dysfunction, and 

thrombogenesis

❑ VEGF = vascular involvement

❑ sCD40L = platelet activation, activation of coagulation cascade



IncellKINE Test Performance

Patterson, Bruce. YouTube video. September 8, 2023.



How is Long COVID Diagnosed?

◼ No universally accepted blood work or 

diagnostic test

◼ Diagnosis is made based on health history, 

exam, and excluding other conditions

❑ IncellKINE test supports the clinical diagnosis

◼ CE-IVD marking in Europe

❑ Immune subtype panel

◼ Identifies monocyte subtype and S1 protein

https://www.covidlonghaulers.com/



REVIEW CURRENT 

TREATMENT AND 

PREVENTION STRATEGIES 

FOR LONG COVID



Case Presentation – Jane
August 2020

◼ 38-year old female with multiple medically 

unexplained symptoms – “MUS”

❑ Fatigue

❑ Dyspnea on exertion

❑ Paroxysmal tachycardia

❑ Palpitations

❑ Insomnia

❑ Brain fog

❑ Anxiety



Modifiable Lifestyle Habits
The ACTION PLAN (12 Ss)

◼ Strike out adverse environmental factors

◼ Select a healthy nutrient dense nutrition plan

◼ Supplement to restore deficiencies

◼ Strengthen through exercise, yet PACE

◼ Sleep that is adequate and restorative

◼ Socially Interact to bring joy/meaning/purpose

◼ Develop strategies for Stress management

◼ Enjoy Sunshine and Shinrin yoku 

◼ Practice Utilize Sauna and red light therapy

◼ Stay well hydrated 

◼ Ground with the Soil

◼ Nourish and enrich your Spirit



Mahajan, S. Freakanomics. September 8, 2011.



Case Presentation – Jane’s MUS Rx
August 2020→June 2023

◼ Chronic EBV reactivation
❑ Kerr JR. Epstein-Barr virus (EBV) reactivation and therapeutic inhibitors. J Clin Pathol. 2019 Oct;72(10):651-658. doi: 

10.1136/jclinpath-2019-205822. Epub 2019 Jul 17. PMID: 31315893.

◼ Mast cell activation syndrome
❑ Afrin LB, et al. Diagnosis of mast cell activation syndrome: a global "consensus-2". Diagnosis (Berl). 2020 Apr 

22;8(2):137-152. doi: 10.1515/dx-2020-0005. PMID: 32324159.

◼ Mycotoxin associated “CIRS”
❑ Valtonen V. Clinical Diagnosis of the Dampness and Mold Hypersensitivity Syndrome: Review of the 

Literature and Suggested Diagnostic Criteria. Front Immunol. 2017 Aug 10;8:951. doi: 

10.3389/fimmu.2017.00951. PMID: 28848553; PMCID: PMC5554125.

◼ Th17 dominance with high Th17 and low normal Treg; Low CD8; +ANA
❑ Cyrex Lymphocyte Map Test

◼ Micronutrient deficiencies
❑ Johnson CR, Thacher TD. Vitamin D: immune function, inflammation, infections and auto-immunity. Paediatr Int Child 

Health. 2023 Nov;43(4):29-39. doi: 10.1080/20469047.2023.2171759. Epub 2023 Mar 1. PMID: 36857810.

◼ Dysautonomia
❑ Peltier AC. Autonomic Dysfunction from Diagnosis to Treatment. Prim Care. 2024 Jun;51(2):359-373. doi: 

10.1016/j.pop.2024.02.006. Epub 2024 Mar 20. PMID: 38692780.



Case Presentation – Jane
June 2023

◼ Ongoing weakness, fatigue, tinnitus, palpitations, 

constipation, bloating, rash with acne and intermittent 

chest rash, headache, anxiety, susceptible to getting 

anxious, vibrations feeling with "fight/flight" feelings, and 

poor memory

◼ Acute COVID-19 March 2020, January 2022, and no 

symptoms when husband and three children ill with 

COVID-19 August 2022

◼ Three Pfizer mRNA COVID-19 vaccines with the booster 

on 10/13/2021 

◼ Diagnostic test



IncellKINE Test – Jane – 7/12/2023



IncellKINE Test -- Jane – 7/12/2023

*Proinflammatory Cytokines



IncellKINE Test -- Jane – 7/12/2023

*Activation of platelets and the coagulation cascade



IncellKINE Test -- Jane – 7/12/2023



Treatment of Long COVID for Jane

1. Comprehensive history with timeline, antecedents, 

triggers, and mediators and physical exam 

❑ Develop a problem list

2. Create a personalized action plan

❑ Shared decision making

3. Rule out other causes and contributing factors

4. Acknowledge symptoms are real and treatment course 

is uncertain

5. Set expectations, reassess frequently

6. Consider multidisciplinary care

7. Series of treatment cycles



Treatment and Mitigation of Long COVID

◼ Initial Comprehensive Consultation
1. Baseline laboratory testing – CBC w/diff, CMP, GTT, vitamin D 25 

hydroxy, TSH/Free T4/Free T3/Reverse T3, homocysteine, fasting 

insulin, HgA1c, Lipid Panel, Tryptase, EBV antibody panel

2. Consider thrombo-inflammation testing

3. Review and optimize modifiable lifestyle habits

4. Consider referral – Cardiology, Pulmonary, Neurology, Behavioral 

health (Psychiatry, Psychology), Rehab (PT, OT), Social services

5. IncellKINE testing

◼ +/- Immune Subtype Panel



Thrombo-Inflammation Testing

◼ Evaluate clotting characteristics

❑ Von Willebrand Factor Ag/Activity

❑ Thrombotic Marker Panel (Quest Diagnostics)

◼ D-Dimer, Quantitative

◼ Fibrin Monomer

◼ Prothrombin Fragment 1.2

◼ Thrombin- Antithrombin (TAT) Complex



Thrombo-Inflammation Testing

◼ Evaluate inflammatory status

❑ hsCRP, ESR, GlycA, ferritin, uric acid, Galectin-3, 

Omega 3 RBC index (OmegaQuant, 

Omegacheck)

◼ Evaluate the oxidative stress/fibrosis 

activation system

❑ oxLDL, F2-isoprostane, glutathione, TGFβ



Treatment and Mitigation of Long COVID

◼ Goal: address the causes of Long Covid
❑ Alleviate symptoms

❑ Focusing on immunologic mechanism of inflammation is key to improved 

patient results

◼ Rule out non-PASC causes

◼ Process of resolving endothelial 

dysfunction/endotheliopathy/endotheliitis, enhancing 

ACE 2 activity, and rescuing mitochondrial function 

◼ Personalized 

◼ Step by step

◼ Series of cycled interventions



Treatment of Long COVID

◼ Data from incellDx has shown that long COVID is 

vascular inflammation caused by persistence of the S1 

protein in white blood cells months and now over a year 

post-infection

◼ In over 20,000 patients, disruption of these mechanisms 

with CCR5 antagonists and statins have resulted in 

profound improvement in >80% of patients treated

◼ As similar pathology may exist in patients with Post-

Vaccination Injury, Fibromyalgia, and ME-CFS

Patterson, Bruce. Incellkine Multiplex Assay Cytokine Test. YouTube video, 1:02:19. September 8, 2023. 





Manage Immune Dysregulation and

endothelial dysfunction/endotheliopathy/endotheliitis

◼ Maraviroc

◼ Statin – atorvastatin, pravastatin, rosuvastatin



Case Presentation – Jane’s Rx
July 2023

◼ Maraviroc

◼ Atorvastatin



Jane -- 8/22/2023



COVID-19 S1 Protein Immune Subset Panel

8/22/2023 



Case Presentation – Jane’s Rx
August 2023

◼ Maraviroc

◼ Atorvastatin



IncellKINE Test – Jane -- 11/8/2023



Case Presentation – Jane’s Rx

◼ Maraviroc 300 mg by mouth twice a day ~8/2023--

>ongoing-->taper to daily starting 12/27/2023 x 7 days 

then DC

◼  Atorvastatin 20 mg by mouth qhs along with ubiquinol 

~8/2023-->ongoing-->taper to qod for two weeks then 

DC

◼ September 2024 she overall is dong much better with 

getting back to baseline with body handling stress with 

some ongoing memory and cognitive issues with the 

goal to get off anxiety medication



Summary of Candidate Treatments and Supporting Evidence

Li J, et al. Sig Transduct Target Ther. 2023.



What is the Research for Long COVID?

◼ Current FDA-approved therapies for Long COVID = 0

◼ Interventional studies listed on ClinicalTrials.gov = 274

❑ Autologous stem cells

❑ Sauna, hyperbaric oxygen

❑ Lithium

❑ Metformin

❑ Cannabidiol

❑ Probiotics/prebiotics

❑ Chinese medicine

❑ Water therapy, paced exercise, inspiratory muscle training, 

cognitive training, yoga



Naltrexone for Long COVID?



Healthy Lifestyle* is Protective for 

Some Long COVID Symptoms

*Normal BMI, never smoker,

150 min physical activity/week,

High quality diet, moderate (or

less) alcohol, adequate sleep

Wang et al. JAMA IM. 2023.  









Recommended Books



Recommended Podcasts



Imbalances

◼ Immune dysregulation

◼ Impaired vagus nerve activation

◼ Hypervigilant limbic system



YouTube Recommendations

MedCram - Medical Lectures 
Explained CLEARLY

Dr. John Campbell

3.13M subscribers

Sept 25, 2024. 91K views 5 days ago,
Are we playing a game of chance when we 
give intramuscular injections? Great talk 
with Marc Girardot, get a copy of his new 
book from the links below…

https://www.youtube.com/@Campbellteaching


Summary

◼ Long COVID is a clinical syndrome with 

signs, symptoms, or conditions that develop 

after acute COVID-19

◼ It is estimated that 11.5% of people who had 

COVID-19 are now currently experiencing 

Long COVID

◼ ~22% of those with Long COVID currently 

have significant activity limitations



Summary

◼ Long COVID is associated with multiple 

symptoms, and many are vague, making 

diagnosis & treatment more challenging

◼ 12 symptoms identified as having probable 

PASC (Long COVID)

❑ Fatigue, brain fog, loss of smell/taste, post-exertional 

malaise, cough, thirst, palpitations, chest pain, loss of 

sexual desire/capacity, dizziness, gastrointestinal, 

abnormal movements, hair loss



Summary

◼ Long COVID is an immune mediated inflammatory 

disease associated with
❑ Immune dysregulation - Monocyte polarization, mast cell activation, 

T-cell impairment, and autoantibodies

❑ Blood clotting and endothelial abnormalities - endotheliitis, microthrombosis

❑ Dysfunctional neurological signaling

❑ Microbiome and virome dysbiosis

◼ SARS-CoV-2 spike protein is pathogenic, whether 

from the virus or created from genetic code in mRNA 

and adenovector DNA vaccines



Summary

◼ Data from incellDx has shown that long 

COVID is vascular inflammation caused by 

persistence of the S1 protein in monocytes 

months and now over a year post-infection

◼ In over 20,000 patients, disruption of these 

mechanisms with CCR5 antagonists and 

statins have resulted in profound 

improvement in >80% of patients treated



Summary

◼ Long COVID management should be 

comprehensive, many times a 

multidisciplinary team, coordinating with 

restorative medicine

◼ Healthy lifestyle [normal BMI, never 

smoker,150 min physical activity/week, 

high quality diet, moderate (or less) 

alcohol, adequate sleep] is protective
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