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Mechanism Of Cell Entry And Cell Signaling 
in COVID-19
• The virus is mostly covered with spike (S) glycoproteins, 
• Spike proteins Aid in viral entry by binding with a receptor known as ACE 2 (ACE2). 
• Concentration of ACE2 is high in the lungs, heart and kidneys. 
• When the virus infects an organism, the immune system is stimulated and modulates the release of 

proinflammatory cytokines including interleukin (IL)-1β, IL-6, tumor necrosis factor-α, and type I and II 
interferons.

• Cytokine-induced signal transduction is mediated through the Janus kinase (JAK)–signal transducer and 
activator of transcription (STAT) pathway. 

• STAT3 is a transcription factor in the JAK–STAT pathway which is activated by IL-6 through phosphorylation 
and results in elevated levels of tyrosine-phosphorylated STAT3.

• IL-6 also increase through a positive feedback mechanism by STAT3. 
• The transcription factor binds to the IL-6 promoter to enhance the expression of IL-6.
• Excessive accumulation of cytokines, that is, IL-6, and chemokines leads to a cytokine storm. 
• This places a great strain on the body and high levels of inflammation can lead to organ damage.

Ashraf A, Liaquat A, Shabbir S, et al. High level of lactate dehydrogenase and ischemia–reperfusion injury regulate the multiple organ dysfunction in patients with COVID-19
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Mechanism of Endothelial Dysfunction 
in COVID-19
• COVID-19 infection has also been shown to cause endothelial dysfunction, which may result in the 

constriction of blood vessels.
• Vasoconstriction is responsible for maintaining a homeostatic state of blood vessels by preventing 

unnecessary blood clots and ensures proper function of vascular smooth muscle cells.
• ACE2 receptors are present on vascular endothelium, and after viral replication, the activity of ACE2 is 

reduced because SARS-CoV-2 occupies these receptors. 
• ACE2 is a key modulator in the renin–angiotensin system (RAS), which is crucial to maintain blood pressure 

as well as electrolytic balance within the body. 
• ACE produces angiotensin II (Ang II) and increases blood pressure by causing vasoconstriction. ACE2 

counteracts this activity for balance. 
• RAS is unable to function properly during COVID-19 infection, endothelial dysfunction takes place
• Endothelium plays a major role in reversing the damage of health complications like stroke, cancer, and 

kidney failure.
• Endothelial dysfunction can contribute to multisystem damage.

Ashraf A, Liaquat A, Shabbir S, et al. High level of lactate dehydrogenase and ischemia–reperfusion injury regulate the multiple organ dysfunction in patients with COVID-19
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Mechanism Of Cell Dysfunction in Covid-19
• Ischemia is a serious health condition that can occur after endothelial dysfunction. 
• As the blood flows towards an organ is restricted, it becomes deprived of oxygen. 
• In the state of hypoxia, the electron transport chain in mitochondria is disrupted. 
• Anaerobic glycolysis takes place in which lactate dehydrogenase (LDH) converts pyruvate into lactate by a 

reversible reaction. 
• This results in low ATP production and lactate lowers the pH of the affected tissue, resulting in metabolic 

acidosis. 
• This can disrupt the function of sodium–potassium pumps (Na+/K+–ATPase) and calcium pumps (Ca2+–

ATPase).
• Sodium ions stay within the cells, whereas potassium ions are taken out. 
• The surface of the endoplasmic reticulum has calcium pumps (Ca2+–ATPase), which prevent excessive 

accumulation of calcium in the cytoplasm of cells. 
• After the failure of these pumps, an abnormal concentration of calcium accumulates in the cells. 
• This leads to an influx of water into the concentrated cells down the osmotic gradient; hence, the tissue 

swells and increases the risk of necrosis

Ashraf A, Liaquat A, Shabbir S, et al. High level of lactate dehydrogenase and ischemia–reperfusion injury regulate the multiple organ dysfunction in patients with COVID-19
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Mechanism of Tissue 
Injury – Ischemia / 

Reperfusion



Patient Demographics & Reason for Visit
55 y.o.  Male
• High functioning executive, owner of multiple successful businesses

• No complaints prior to COVID infection/vaccination

• On vacation in Caribbean and became sick while travelling to the islands

• Diagnosed with COVID 19 by nasal swab

• 3 months before presenting in office was managed remotely will minimal support other than nutraceuticals 

Reason for Visit
• Overwhelming generalized prolonged fatigue, generalized arthralgia joint stiffness but very 

severe in spine
• Developed after acute covid
• Worsened dramatically after receiving mRNA “vaccine” for COVID-19 obtained 2 weeks after 

acute infection



Patient Symptoms 
& Comorbidities

Primary Symptoms
Overwhelming fatigue and severe arthralgia in spine

Secondary Symptoms
”Brain Fog”, anxiety, loss of smell/taste,  inability to sleep

Comorbidities
None

Patient Existing Prescriptions
Ivermectin

Family History
Rheumatoid arthritis, diabetes, prostate cancer

Allergies
Penicillin, Codeine



Post Covid / Long COVID Definition from CDC

• Post-COVID conditions are a wide range of new, returning, or ongoing health 
problems that people experience after first being infected with the virus that 
causes COVID-19.

o Most people with COVID-19 get better within a few days to a few weeks after 
infection, so at least four weeks after infection is the start of when post-COVID 
conditions could first be identified. 

o Anyone who was infected can experience post-COVID conditions. 
o Most people with post-COVID conditions experienced symptoms days after their 

SARS CoV-2 infection when they knew they had COVID-19, but some people with 
post-COVID conditions did not notice when they first had an infection.



Post Covid / Long COVID Definition from CDC

• There is no test to diagnose post-COVID conditions, and people may have a 
wide variety of symptoms that could come from other health problems. 

• This can make it difficult for healthcare providers to recognize post-COVID 
conditions.

• Your healthcare provider considers a diagnosis of post-COVID conditions 
based on your health history, including if you had a diagnosis of COVID-19 
either by a positive test or by symptoms or exposure, as well as doing a health 
examination.



Is Post COVID Syndrome Real?  
Definition Below. ICD10 U07.4

• Primary Symptoms
– Fatigue
– Worsening symptoms after physical / mental effort
– Fever
– Pulmonary symptoms of dyspnea, cough

• Other symptoms
– Neurologic:  cognitive, sleep, balance, loss of taste/smell, anxiety, depression
– Musculoskeletal:  joint pain, myalgia, 
– Autoimmune
– Cardiovascular:  chest pain, arrythmia, myocarditis
– Vascular:  Thrombosis, endothelial dysfunction
– Hormonal:  menstrual irregularities, fertility?



Is Post COVID Syndrome Real?  
Definition Below. ICD10 U07.4

• Almost all of patients presenting to my office that end up with this 
diagnosis have seen multiple other providers usually without any 
previous acknowledgement of COVID +/- immunization as a potential 
source of their problem.  Patients are searching for confirmation

• Most major health centers/systems now have some sort of post-Covid 
clinic.  Emphasis on Pre-Existing Conditions as a source of symptoms. 



Meet The Patient
• What labs would be useful for this patient?

o SARS-Cov2
– Antibody Spike semi-quantitative, IgG/IgM, IgG nucleocapsid qualitative
– Autoimmune

§ MAYO Clinic Connective Tissue Disease Cascade

– Hypercoagulability workup
§ Cardiovascular endothelial / inflammatory markers
§ Inflammation:  HS-CRP, MPO 
§ Nitric Oxide:  ADMA/SDMA
§ Oxidative Stress:  F2 Isosprostane , Ox-LDL
§ Myocardial Stress:  pro-BNP

• What images would be useful for this patient?
o Xray
– Chest
– Spine

https://www.mayocliniclabs.com/-/media/it-mmfiles/Special%20Instructions/9/2/0/Connective_Tissue_Disease_Cascade__CTDC_




Findings
• CXR – normal
• Spine x-ray  - normal
• LAB:

o HS-CRP = 13.53 (<4),  vitamin D3 = 25 (<30)
o ANA  + 1:640 DFS70 pattern 

§ Follow up antibody cascade negative except CCP
§ CCP(cyclic citrullinated peptide) = 29 (elevated)
§ Cardiolipin Ab IgM = 13 (<13)

• SARS-covid 2 
o Semi-quant total ab >2500 U/ml

§ IgM +
§ IgG +

• Hemoglobin A1c% = 5.8.    Fasting BS = 95
• Complement C4a = 3975.6 ( 0-650).    Complement total(CH50) <60 (strong + >60)
• Melanocyte stimulating hormone <8 ( >35)
• MTHFR 677 homozygous
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Connective Tissue Disease Cascade (CTDC)

!20 U <20 U

CTDC / Connective Tissue Diseases Cascade, Serum

Cyclic citrullinated 
peptide antibodies, IgG

Positive result supports the 
diagnosis of rheumatoid arthritis

Antibody to extractable nuclear
antigen evaluation
This test includes the following IgG
antibodies, which are automatically
performed:

 ■ SS-A/Ro
 ■ SS-B/La
 ■ Sm

■ RNP
■ Scl 70
■ Jo 1

DNA double-stranded (dsDNA)
antibodies with reflex, IgG

CRITH / DNA Double-Stranded
(dsDNA) Antibodies by Crithidia
luciliae IFA, IgG, Serum

!1.0 U !1.0 U !1.0 U !1.0 U !1.0 U !1.0 U

Sm Antibodies

Positive result
supports
diagnosis of SLE

SS-A/Ro Antibodies

Positive result supports 
the diagnosis of Sjögren 
syndrome or other connective 
tissue disease (CTD)

Positive result
supports
the diagnosis
of SLE

Negative result
unable to confirm
borderline positive
result obtained
by EIA

Scl 70 Antibodies

Positive result 
supports
diagnosis of 
scleroderma

RNP Antibodies

Positive result 
supports diagnosis  
of mixed connective 
tissue disease

SS-B/La Antibodies

Positive result 
supports diagnosis  
of Sjögren syndrome 
or other CTD

Jo 1 Antibodies

Positive result 
supports
diagnosis of 
polymyositis

Positive result supports the 
diagnosis of systemic lupus 
erythematosus (SLE)

Positive result supports the 
diagnosis of CREST (calcinosis, 
Raynaud disease, esophageal 
motility disorder, sclerodactyly, 
and telangiectasia) syndrome

Positive result supports 
the diagnosis of SLE and 
may indicate the presence 
of central nervous system 
involvement

Centromere 
antibodies, IgG

Ribosome P 
antibodies, IgG

Antinuclear antibodies (ANA)

!3.0 U

!1.0 U !1.0 U30-75 IU/mL
>75 IU/mL

<3.0 U
STOP

No further testing required

STOP
No further testing required

NOTE: Positive results are not diagnostic for any CTD and should be interpreted within the clinical context of the patient.



Other Relevant Information

• Evaluate for any sub-acute, chronic or persistent infections? Covid-19 

(still active vs re-exposed), Viral, Lyme, bartonella etc.

• Overlay of concurrent or recent COVID immunization

• Take history for potential Environmental illness?  Mold, metals, 

chemical exposure etc.

• Review personal and family history for Hypercoagulable state.

• Assessment and mange nutritional deficiencies.  





Initial Plan Care

• Peptides
– Thymosin Alpha-1 – 25u daily
– BPC-157 – 500mg oral
– Semaglutide – 0.25mg weekly

• Pharmaceutical
– Neurologic:  cognitive, sleep, balance, loss of taste/smell, anxiety, depression
– Hydroxychloroquine 200mg twice daily
– Prednisone 10mg daily
– LDN 4.5mg daily



Reason for Intervention

• Modulate immune senescence - Thymosin alpha 1

• Control borderline A1c% and elevated FBS already present prior to 

initiating prednisone - Semaglutide

• Protect GI tract from prednisone and OTC NSAIDs - BPC-157

• Begin initial management for post COVID acquired/activated systemic 

auto-immune process – HCQ, Prednisone

• Endorphin modulation for pain – LDN



Thymus Involution Age



What does the Thymus Gland Do?



GLP-1 Agonist



GLP-1 Agonist



What is Accountability Plan for this Patient?

• We have multiple ”touch points” for patients after they leave 
the office

– MA at checkout.  Begin Coaching process to engage patient in 
setting and achieving health goals. 

– Follow up contact by phone regarding labs, x-rays

– Portal contact ongoing (within a reasonable response time)



When is Patient to be Seen Again?

• When is the next follow up and what are you hoping to hear back from 
the patient?

– Next scheduled apt. with our office was in 60 days
– He also went to CLEVELAND Clinic 
» For tertiary evaluation by traditional multi-disciplinary Medical team in 

interim
• Dx:  ”Joint Inflammation”

§ Patient told it was like “Polymyalgia Rheumatica after a virus”
§ Non-specific stimulation of the immune system secondary to COVID-19 



What Are Clinical Expectations For This Patient?

• What are the kinds of responses that you typically see with this case, 
and how do you react to those responses?
–Pain
• Goal was to minimize this primary symptom and return to normal level of function

–Fatigue
• Goal is to return to previous level of function

–Deconditioning
• Return to previous level of activity and exercise capacity

–Smell / Taste
• Response here seems to be dependent on how severe initial loss is and how soon 

intervention can be initiated.  Age appears to be a risk for poor recovery



What Other Concerns Need To Be Addressed?

• What are the kinds of responses that you typically see with this case, 
and how do you react to those responses?

• SLEEP
– Reset circadian rhythm

•Cognition
– Return to previous level of function

•Anxiety
– Manage to keep from being a barrier to overall recovery



Interventions

• SLEEP Circadian Rhythm
–EPITALON
• Khavinson Protocol then as needed for sleep

–VIP nasal spray
• 1 spray in morning and at noon

• SMELL/TASTE
–CARNOSINE 500mg oral
–BPC nasal spray
–Smell in Covid-19 and Efficacy of Nasal Theophylline (SCENT2)
• 400mg theophylline capsule diluted in 240 mL isotonic nasal saline lavage 

twice daily.

ClinicalTrials.gov Identifier: NCT04789499  Washington University School of Medicine



Management Of Brain/Anxiety

• Anxiety / MOOD
– Selank nasal spray
•1 spray twice daily 5/7 days

– DHH-B
•15mg -20mg twice daily

–Melanotan II
•3 – 10u  up to 4 days per week
•Adjust dose based on skin tone

• Cognitive
– Cerebrolysin
•10 – 40 ml
•Dose and frequency based on clinical 

situation
– DIHEXA
•10-40mg daily 5/7 days
•Adjust dose based on clinical 

response



Brain – Microglial Phase Shift And Up Regulation



Brain – Microglial Phase Shift And Up Regulation



What Relevant Clinical Concerns 
Need To Be Addressed?

• LABS
– Resolution of inflammatory parameters
– Normalization of GLUCOSE/Insulin metabolism
–Monitor for progression to AUTOIMMUNE diagnosis

• Clinical
– Steroids
• Taper steroids to lowest dose that controls symptoms
•When stable begin process of tapering off
•Monitor for side effects



Modulation Of Inflammation / Soft 
Tissue Recovery

• CARDIAC / PULMONARY RECOVERY
– Avoid fibrosis / Modulate inflammation
• Thymosin alpha-1 
• Thymosin Beta-4
•BPC-157

• Sarcopenia
– CJC/ipamorelin
•Once inflammatory process under control
•Combine with strength / aerobic conditioning



Mitochondrial



Mitochondrial Optimizaiton

• Nutrient Support
• L-carnitine
• Creantine
• D-ribose
• Ketone ESTERS
• Alpha Lipoic Acid
• CoEnzyme Q10

• Peptide Support
• MOTs-C
• SS-31  peptide 



MOTS-C





SS-31



SS-31



Non – Peptide  Therapeutic Support

• Low Dose Naltrexone
• Supplements: Zinc, vitamin D3, C, quercetin, 

Nattokinase





THANK YOU!
#PeptideWC2022

Carl Paige, MD
FSSRP, Faculty | Medical Transformation Center

@medicaltransformationcente
r


