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Risk Factors for Post COVID 
(Long Haul) Symptoms

 More severe COVID infection with hospitalization
 All people exposed at risk
 Five early symptoms
 Early Dyspnea
 Prior psychiatric disorders
 Specific biomarkers:  Elevated D-dimer, CRP, 

Lymphocyte count
 Increased age

 Yong SJ. Long COVID or post-COVID-19 syndrome: putative pathophysiology, 
risk factors, and treatments [published online ahead of print, 2021 May 
22]. Infect Dis (Lond). 2021;1-18. doi:10.1080/23744235.2021.1924397
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Nalbandian, A., Sehgal, K., Gupta, A. et al. Post-acute 
COVID-19 syndrome. Nat Med 27, 601–615 (2021). 3



Post COVID Syndrome
Definition

 Long Haul COVID:  symptoms that persist 4 weeks 
after infection from people with serious COVID to 
asymptomatic COVID infection

 Effects from hospitalization treatment: post 
intubation, muscle loss, PTSD, etc.

 Multi-organ symptoms from COVID including 
autoimmune, Multisystem Inflammatory Syndrome 
(MIS)

 https://www.cdc.gov/coronavirus/2019-
ncov/hcp/clinical-care/post-covid-conditions.html
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Cardiovascular Issues
 Vascular inflammation
 Endothelial damage
 Systemic microangiopathy
 Blood clotting:  inflammation induced
 Stroke
 Elevated fibrinogen
 Elevated D-dimer
 Right ventricular dysfunction
 Myocarditis
 Pericarditis

 Sarfraz Z, Sarfraz A, Barrios A, et al. Cardio-Pulmonary Sequelae in 
Recovered COVID-19 Patients: Considerations for Primary Care. J Prim 
Care Community Health. 2021;12:21501327211023726
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Neurologic Issues
Neuro-Post-Acute Sequelae of SARS-COV2 infection

Neuro-PASC
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. 
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Fatigue: Definition: “the decrease in physical 
and/or mental performance that results from changes in 
central, psychological, and/or peripheral factors due to the 
COVID-19 disease ”

 Causes:  still investigating
 Changes in neurotransmitter levels
 Inflammation
 Stress and anxiety
 Physical deconditioning
 Substrate metabolism/availability: mitochondrial   

function
 Persistent viral infection

 Rudroff T, Fietsam AC, Deters JR, Bryant AD, Kamholz J. Post-COVID-19 Fatigue: 
Potential Contributing Factors. Brain Sci. 2020;10(12):1012. Published 2020 Dec 19. 

8



Long-Haul COVID and 
Other Chronic Illnesses
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Multisystem Inflammatory Syndrome in 
Children (MIS-C)

 Overlapping symptoms with Kawasaki disease 
(KD), toxic shock syndrome (TSS), and acute 
rheumatic fever

 Signs and Symptoms: fever, systemic 
inflammation, abdominal pain and cardiac 
involvement

 Post-acute immune reaction
 Negative PCR, Positive SARS-COV2 AB’s
 Treatment:  IVIG and steroids

 Buonsenso D, Riitano F, Valentini P. Pediatric Inflammatory Multisystem Syndrome 
Temporally Related With SARS-CoV-2: Immunological Similarities With Acute 
Rheumatic Fever and Toxic Shock Syndrome. Front Pediatr. 2020;8:574. 
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Pathology of COVID and Post-
COVID Illness: Summary

 Inflammation
 Oxidative Stress
 Mitochondrial dysfunction
 Anti-oxidant depletion
 Immune dysregulation
 Direct tissue damage
 Persistent low-grade infection
 Possible Reactivation of chronic infections
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13The host immune response in respiratory virus 
infection: balancing virus clearance and 
immunopathology. Newton AH et al. Semin 
Immunopathol (2016) 38:471–482.

 These clinical observations and a growing body 
of experimental data suggest that the host 
response to infection rather than direct viral 
injury of respiratory cells primarily accounts for 
the clinical and pathologic changes observed 
during respiratory viral infections



COVID-19 infection: the perspectives 
on immune responses. She Y. et al.

Yufang Shi. Cell Death and Differentiaion. March 2020

14



Inflammation in COVID

 IL-1β, IL-6, IL-8, and TNF increased in COVID
 Pro-inflammatory

 Higher levels of these cytokines than in other 
pneumonias

 Decreased levels of IL-10
 Anti-inflammatory

 Neutrophils with altered immunometabolism

 McElvaney OJ. Et al. Characterization of the Inflammatory 
Response to Severe COVID-19 Illness
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Oxidative Stress
Laforge, M., Elbim, C., Frère, C. et al. Tissue damage from neutrophil-
induced oxidative stress in COVID-19. Nat Rev Immunol 20. 2020 515–
516.
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Role of 
glutathione in 
immunity and 
inflammation in 
the lung. Ghezzi P. Int J 

Gen Med. 2011;4:105–113.
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Lung diseases associated with 
glutathione deficiency 

 Acute lung injury/acute respiratory distress syndrome 

 Chronic bronchitis 

 Chronic obstructive pulmonary disease 

 Cystic fibrosis

 Idiopathic pulmonary fibrosis 

 Various bacterial and viral infections (including AIDS)

 Toxicity of various foreign compound (smoke, 
pollutants, drugs ...)

Role of glutathione in immunity and inflammation in the lung. Ghezzi P. Int 
J Gen Med. 2011;4:105–113.
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Mitochondrial Dysfunction

 Mitochondrial hijacking by SARS-COV-2 virus
 Increase in glycolysis and use of glucose as primary 

fuel in the mitochondria:  metabolic disturbance from 
virus

 Increase in mitokines such as fibroblast growth factor 
in mononuclear cells

 Impacts innate immunity

 Ajaz S, McPhail MJ, Singh KK, et al. Mitochondrial metabolic 
manipulation by SARS-CoV-2 in peripheral blood mononuclear cells 
of patients with COVID-19. Am J Physiol Cell Physiol. 
2021;320(1):C57-C65. 
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Mitochondrial Dysfunction

Damaged mitochondrial membranes = no energy

Membranes damaged by inflammation and 
oxidative stress

Need to repair membranes so other 
mitochondrial nutrients can be supportive. 

 Energy is created within the mitochondrial 
membrane so poor membrane health reduces 
electron transport chain ATP production
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Nutritional Support for Post-COVID 
through Support of Pathologic 
Mechanisms

 Inflammation
 Oxidative Stress
 Anti-oxidant Deficiency
 Mitochondrial Dysfunction
 Immune Regulation
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Zordoky B. Et al. Preclinical and clinical evidence for the role of resveratrol in 
the treatment of cardiovascular disease.  BBA-Molecular Basis of Disease. 
2015:1155-1177. 22
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Vitamin E:
Tocopherols and Tocotrienols 24



Tocotrienols

 Protection against:
 Oxidative Stress

 Inflammation

 Neurodegeneration

 Cancer

 Cardiovascular disease
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Wongchoroen W. et al. the protective role of curcumin in cardiovascular 
disease. Int. Jr. of Cardiology. 2009 26



CytoQuel®
healthy cytokine 
support

 Black Tea Extract
 Much stronger antioxidant than 

green tea
 Highest EGCG Content - 50%

 CurcuWin®
 46X absorption of standard 

curcumin*
 35X absorption of BCM-95®*
 6X absorption of Meriva®*

 Delta Gold® Tocotrienols
 Pure delta & gamma
 No tocopherols = better absorption

 N-Acetyl-cysteine (NAC)
 Resveratrol (Natural Trans-Resveratrol)

* Comparative Absorption of Curcumin 
Formulations. Jager R. Et al Nutr J 2014 
Jan 24;13(1):11.
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Study 
CytoQuel®

 Small pilot study of 21 
individuals with one area of 
chronic pain for 6 months: 
excluded patients with 
previously diagnosed 
cardiovascular disease

 An open-label study design: 
either 3 capsules daily

 CytoQuel® designed to 
decrease inflammation: 
Evaluations:  Baseline, 2 
weeks, 8 weeks
 Pain and activities of daily 

living questionnaires
 Blood pressure was 

measured in both arms 
and ankles, and the ankle-
brachial index calculated 

 Blood markers associated 
with inflammation and 
cardiovascular health.
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CytoQuel® Research Highlights
Peer-reviewed Clinical Research1
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 9.6% reduction in MMP-9 (p<0.05)

 Highly significant correlation between MMP-9 & 
pain (p<0.01) 

1Hamilton, D., Jensen, G., Pain reduction and improved vascular health associated with daily consumption 
of an anti-inflammatory dietary supplement blend. J Pain Res. 2019 May 15;12:1497-1508.



Results Summary: 
Inflammation and Hemostasis Factors

30

Plasma fibrinogen and von Willebrand Factor showed 
reduction after 2 weeks: Decreased clotting potential 

Serum matrix metalloproteinase-9 and interleukin-1 
receptor antagonist-a (IL-1ra) were reduced 

Reduction of IL-1ra was statistically significant already 
after 2 weeks (p<0.05). 



Oxidative Stress Support

Glutathione, Vitamin C, 
and Alpha Lipoic Acid 

improving COVID 
symptoms

Horowitz RI, Freeman PR, Bruzzese Efficacy of glutathione therapy 
in relieving dyspnea associated with COVID-19 pneumonia: A 
report of 2 cases. J.Respir Med Case Rep. 2020 Apr 21;30:101063.

31

https://pubmed.ncbi.nlm.nih.gov/32322478/


Tri-Fortify® Liposomal Glutathione
Published, Peer-Reviewed Research
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Research Summary
In just 2 weeks…

 28% increase in red blood cell 
glutathione levels

 400% increase in natural killer cell 
activity

 25% reduction in lipid peroxidation 
(oxidative stress marker)

 Research conducted at Penn State 
University

 Published in European Journal of 
Clinical Nutrition..2017



Tri-Fortify® Liposomal Glutathione
Heat stable, no refrigeration necessary

Suggested Use: As a dietary supplement, gently squeeze the tube 
to fill 1 teaspoon (5 mL). Hold under tongue for 30-60 seconds, 
and then swallow or use as directed by your health care 
professional. Additional doses may be taken.



C-RLA™
Liposomal High Dose
Vitamin C and R-Lipoic Acid
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Original Flavor Vanilla Caramel

Suggested Use: Take 2 teaspoons daily.  
May be taken straight or mixed in water.

GMO Free – Vegan – Soy Free



Correlation 
between 
Mitochondrial 
Dysfunction, 
Oxidative Stress 
and 
Inflammation
Picca A. et al. Fueling 
Inflamm-Aging through 
Mitochondrial Dysfunction: 
Mechanisms and 
Molecular 
Targets. International 
Journal of Molecular 
Sciences. 2017; 18(5):933.
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Treatment for Mitochondrial 
Dysfunction

 Repair mitochondrial membrane
 Phospholipids
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Treatment for Mitochondrial 
Dysfunction
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 Support mitochondrial 
function

 Phospholipids

 CoQ10/Ubiquinol

 Carnitine

 NADH

 Alpha-lipoic acid

 B vitamins

 Vitamin E

 PQQ

 Vitamin C



38
 Hamilton D, Jensen 

G. Nutraceutical 
support of 
mitochondrial 
function associated 
with reduction of 
long-term fatigue 
and inflammation.  
Altern Ther Health 
Med. 2021 May; 
Vol 27 (3):8-17.



Results:  Fatigue
 Reduction in long-term fatigue was rapid and 

highly significant after 1 week. (35%)

 52% reduction in fatigue after 8 weeks
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Results:  Pain, Sleep, and 
Mental Functioning

 Pain reduction reached statistical significance at 
4 weeks. 

 Wellness scores improved, especially mental 
functioning, increased emotional wellness, and 
increased energy/vitality.

 Sleep improvement 68% by 8 weeks
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Results:  Reduced
Diastolic Blood Pressure

and Inflammatory Markers
 Diastolic blood pressure was reduced 12% by 8 

weeks
 Serum levels of TNF-α decreased by 19%
 Interleukin 8 was also reduced. 
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Results:  Mitochondria

 At baseline, leukocyte mitochondrial responses 
which included increasing mitochondrial mass 
and membrane potential to ex vivo 
inflammation were low compared to leukocytes 
from healthy non-fatigued people, showing a 
mild 21% increase after 4 weeks (not statistically 
significant)
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43ATP 360®



Transfer Factor Multi-Immune® 
Clinical Research1

1Currently in peer-review process



Transfer Factor Multi-Immune® 
Transfer Factor vs. herbal blend with mushrooms and 
beta-glucan

Transfer Factor Multi-
Immune™ vs. 

Same Product without 
Transfer Factor Ingredient



Transfer Factors  
46

Small proteins with RNA (nucleotide 
material)

Made by activated T-helper cells
Increases natural killer cells
Promotes stronger Th1 immune 

response



Treating Long Haul COVID through 
Treating Chronic Pathology

 Immune Dysregulation
 Transfer Factor Multi-ImmuneTM - optimize and balance the immune system

 Inflammation:
 CytoQuel® - support healthy cytokine activity and manage oxidative 

stress and inflammation, decrease clotting potential and support 
cardiovascular health

 Mitochondrial Dysfunction: 
 ATP 360® - repair mitochondrial membranes and support mitochondrial 

function

 Oxidative Stress: neutralize free radicals

 Tri-Fortify® Liposomal Glutathione 
 C-RLA™: Liposomal vitamin C with R-lipoic acid
 H2Absorb™:  Molecular Hydrogen
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