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• Patients can have similar 
symptoms but very different 
underlying drivers

• Genomics helps us see those 
differences

• Helping us take a more optimal 
and precise approach

Post-Acute Sequelae of SARS-CoV-2  (PASC) 
or Long COVID is NOT One Disease



What Do We Know About 
Long COVID, Long Vax, PACs 
or Spikeopathy?
(Whatever Your Preferred Nomenclature is)



• Chronic Fatigue or ME/CFS
• Cardiac Dysfunction

• Elevated Troponins
• Cardiomyopathy
• New Onset Arrhythmias

• Cognitive Changes
• Migraines
• Coagulation Driven Disease

• Pulmonary Emboli
• Stroke

• New Onset Autoimmune Disease

10% - 40% of People Infected with 
COVID-19 Have Prolonged Symptoms 

Low, R. N., Low, R. J., & Akrami, A. (2023). A review of cytokine-based pathophysiology of Long COVID symptoms. Frontiers in Medicine, 10, 1011936. https://doi.org/10.3389/fmed.2023.1011936

https://doi.org/10.3389/fmed.2023.1011936


Differing Etiologies Make Long COVID More 
Difficult to Treat: Algorithm Method Doesn’t Work

Patients may have similar symptoms but different underlying drivers.

Immune 
Dysregulation

Autonomic
Dysfunction

Mast Cell 
Activation

Mitochondrial 
Dysfunction

Microclotting

Viral 
Persistence



We Can Go 
Even Deeper
Inflammatory Activation
• ↑ Pro-inflammatory cytokines, chemokines, 

CCL2, IL-6, TNF-α, IL-1α, IL-1β, CRP
• Mast cell activation
• Autoimmune disease

Immune Dysregulation
• ↑ Complement proteins
• Immune dysfunction – IFNG, TLR2, TLR4

Coagulation Abnormalities
• ↑ Platelet activation
• ↑ Fibrinogen & D-dimer
• Endothelial Dysfunction (NOS3 & other)

Nutrient Contributing Factors
• Mg++, Vit D, Vitamin C

Brain / Nervous 
System

Respiratory

Immune / 
Inflammatory

Musculoskeletal

Cardiovascular / 
Autonomic

Gastrointestinal

Vascular / 
Hematologic



• With many dozens of etiologies 
contributing to Long COVID and 
Long Vax, there is not one treatment 
protocol for getting someone with 
persistent symptoms Post-COVID 
or Post-Vaccine.

• Genomics helps us identify the 
specific pathways for a particular 
individual that may be contributing.

• Once key contributing biological 
drivers are identified, they can be 
addressed.

• IntellxxDNA helps with this.

Where Genomics Fits In

Cao, Y., Wang, Y., Huang, D., & Tan, Y.-J. (2025). The role of SARS-CoV-2 nucleocapsid protein in host inflammation. Viruses, 17(8), 
1046. https://doi.org/10.3390/v17081046



NLRP3 / IL-1β Combination: 30x the Risk of 
Severe Fatigue with an Infectious Trigger

Take a patient who has NLRP3 
and IL-1β combination

This combination gives 
30x the risk of fatigue!

Valencia, B. M., Cvejic, E., Vollmer-Conna, U., Hickie, I. B., Wakefield, D., Li, H., Pedergnana, V., Rodrigo, C., & Lloyd, A. R. (2021). The severity of the 
pathogen-induced acute sickness response is affected by polymorphisms in genes of the NLRP3 inflammasome pathway. Brain, Behavior, and 
Immunity, 93, 186–193. https://doi.org/10.1016/j.bbi.2021.01.005



Low CoQ10 Also Comes From Genes and is 
Associated with Long COVID

Low CoQ10 can lead to 
mitochondrial dysfunction.

Mitochondrial dysfunction can 
lower energy production and lead 

to poor recovery.
Gvozdjáková et al. (2023). Effect of Vaccination on Platelet Mitochondrial Bioenergy Function of Patients with Post-Acute COVID-19. Viruses, 15(5), 1085.



A Closer Look at Patients 
and their Genetic Pathways 
CASE STUDIES:  Shana / Cory / Vinny / Ellen
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Y Shana

• 49-year-old Woman
• Long COVID
• Brain Fog
• Inflammation
• Low Vitamin D

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Most of these
Gene Variants 
Shana Had, are in 
Less Than 10% 

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Shana’s Top Contributing Factors:  Oxidative 
Stress, Vitamin D Related, Mast Cell

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



• A study contained 167 
patients with PACS who were 
evaluated for antioxidant-
related genetic variants.

• Researchers examined GPX, 
GST, SOD2, Nrf2 and other 
antioxidant pathways.

• Combinations involving 
GPX1 were associated with 
a greater likelihood of Long 
COVID, brain fog and myalgia, 
with GPX1 and GSTM1 Null 
combo = 12.98x the risk.

GPX1: A Big Factor for Shana’s Brain Fog 



• Klotho is a protective “healthy aging” protein
• Low klotho increases oxidative stress and inflammation, 

slows mitochondrial and endothelial function, and 
decreases antioxidant defenses and nitric oxide signaling 

• GSTT1 NULL leads to loss of GSTT1 enzyme activity
• Reduces one pathway for handling reactive compounds 

and oxidative stress
• Combined these lead to greater vulnerability to ROS 

accumulation, mitochondrial dysfunction, and less protection 
against endothelial stress

• Can contribute to persistence of symptoms after a major 
inflammatory/oxidative challenge like COVID

Shana has No GSTM1 Null, but Low Klotho 
and GSTT1 Null are Present

Klotho in age-related cardiovascular diseases: Insights into mitochondrial dysfunction and cell death. Biomedicine & 
Pharmacotherapy, 2025. PMID: 40129656.
Sprenger R, et al. Pharmacogenetics. 2000;10(6):557–565. doi:10.1097/00008571-200008000-00009.



Glutathione Peroxidase (GPX1) Helps Protect 
Against Mitochondrial Oxidative Stress 

• GPX1 converts H₂O₂, a 
by-product of mitochondrial 
energy production, into water.

• Glutathione (GSH) supplies the 
reducing power GPX1 needs.

• Reduced GPX1 activity can 
allow oxidative stress to build up, 
impairing brain function.

Ribas V, García-Ruiz C and Fernández-Checa JC (2014) Glutathione and mitochondria. Front. Pharmacol. 5:151. doi: 10.3389/fphar.2014.00151



• Selenium is an essential cofactor 
for GPX1 function.

• Adequate selenium boosts GPX1 
antioxidant activity.

• The increase is especially 
pronounced in those with 
one variant.

Selenium Helps GPX1 Work Better 

Cardoso BR, Busse AL, Hare DJ, et al. Pro198Leu polymorphism affects the selenium status and GPx 
activity in response to Brazil nut intake. Food & Function. 2016;7:825–833. doi:10.1039/C5FO01270H.



Low Vitamin D 
• Shana had a haplotype of three 

variants associated with severe 
vitamin D deficiency.

• Two copies of the “GC” SNP were 
associated with low vitamin D 
levels (p = 10 ¹⁰⁹).⁻

• Individuals with 2 copies of GC 
generally need 50,000 IU of 
vitamin D weekly just to maintain 
normal vitamin D levels. GC is the vitamin D binding protein that 

protects vitamin D from rapid degradation 
as it moves throughout the body. Wang TJ, et al. Common genetic determinants of vitamin D insufficiency: a genome-wide 

association study. Lancet. 2010;376(9736):180–188. doi:10.1016/S0140-6736(10)60588-0. 



Low Vitamin D 
Contributes to 
Multiple Sxs of PACS



• Shana has 2 different 
variants that relate to 
her binding of IgE to 
the main mast cell 
receptor and 
contribute to 
overactivation.

• FCER1A and MS4A2 
create tighter binding 
of IgE 

• Increases IL-4, TNF-α, 
IL-8 w/ degranulation

Mast Cell Overactivity is Another Significant 
Contributing Factor to Long Covid

Adapted from: Limgala, R.P.; Fikry, J.; Veligatla, V.; Goker-Alpan, O. The Interaction of Innate and Adaptive Immunity and Stabilization of Mast Cell Activation in Management of Infusion Related Reactions in Patients with Fabry Disease.  Int. J. Mol. 
Sci. 2020, 21, 7213. https://doi.org/10.3390/ijms21197213



• FCER1A and MS4A2 are the IgE 
receptors. Variants contribute to 
tighter IgE binding, which triggers 
prolonged mast cell activation.

• IgE levels can be normal, but patient 
can have amplified IgE effect.

• Resveratrol is a great intervention 
as it directly downregulates FCER1.

Shana Has Two Important Variants  That Drive 
Higher IgE Signaling

Ruggiero M, Motti ML, et al. Resveratrol and Physical Activity: A Successful Combination for the Maintenance of Health and Wellbeing? Nutrients. 2025 Feb 28;17(5):837. doi: 
10.3390/nu17050837. PMID: 40077707; PMCID: PMC11902109.
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Y Cory

• 14-year-old Boy
• Since having COVID, has had Long 

COVID with significant fatigue. 
• Comorbid symptoms of:
—Myalgic Encephalomyelitis

/Fibromyalgia
—Dysautonomia

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Cory’s Top 
4 Variants
Inflammation and Immune 
Response Were Huge Drivers

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



CCL2 is a Destructive Type of Inflammation

• CCL2 creates tissue injury at the site of 
inflammation.

• CCL2 helps recruit white blood cells
to areas of inflammation. Overactive 
CCL2 signaling causes excessive 
numbers of immune cells to be 
recruited into the tissue.

• That can contribute to more local 
inflammation and tissue injury.

• CCL2 has also been associated with 
Long COVID and fibromyalgia-related 
inflammation.

Thomas D, Noishiki C, Gaddam S, et al. CCL2-mediated endothelial injury drives cardiac dysfunction in long COVID.Nature Cardiovascular Research. 2024;3(10):1249–1265. doi:10.1038/s44161-024-00543-8. PMID: 39402206. 



CCL2 is Monocyte 
Protein 1 (MCP-1)

CCL2: More Tissue Destruction at 
Site of Inflammation



• PEA is naturally derived from peanuts, 
fenugreek seeds and soybean lecithin.

• Helps reduce pulmonary inflammation 
and fibrosis in SARS-CoV-2 patients.

• Dosage: 600 mg, 1 to 2 times a day.

• PEA significantly improved post covid 
fatigue scores (p = 0.0001), with most 
symptoms resolving within 3 months.

Palmitoylethanolamine Lowers CCL2

Raciti L, De Luca R, Raciti G, Arcadi FA, Calabrò RS. The Use of Palmitoylethanolamide in the Treatment of Long COVID: A Real-Life Retrospective Cohort Study. Med Sci (Basel). 2022 Jul 14;10(3):37. doi: 10.3390/medsci10030037. PMID: 35893119; 
PMCID: PMC9326613.



High Interferon Gamma Also Contributed to 
His Joint Pain and Fatigue

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



• Curcumin has great evidence for 
improving joint pain.

• Also has a lot of anti-inflammatory 
effects – lowering various cytokines.

Curcumin (As Well As Steroids) 
Decreases IFNG



• A 2024–2026 Long COVID clinic 
study found that IL 6 remained ‑
significantly elevated in 
peripheral blood compared 
with recovered controls.

• This supports a persistent 
chronic inflammatory 
signature in Long COVID.

• Higher IL-6 can also increase 
pain and fibromyalgia-like 
symptoms.

High IL-6:  Creates Inflammation in Response 
to Infection or Tissue Damage



• PQQ (pyrroloquinoline quinone) is 
one IL-6 lowering option with 
evidence for benefit in 
spikeopathies.

• It also improves cognition and 
mitochondrial function (energy) 
especially with CoQ10.

• The heart and brain are dense with 
mitochondria.

• PQQ has human mood studies and 
animal cardiac (heart failure) 
studies.

How Can We Lower IL-6?

Harris CB, Chowanadisai W, Mishchuk DO, Satre MA, Slupsky CM, Rucker RB. Dietary pyrroloquinoline quinone (PQQ) alters indicators of inflammation and 
mitochondrial-related metabolism in human subjects. J Nutr Biochem. 2013;24(12):2076–2084. doi:10.1016/j.jnutbio.2013.07.008. PMID: 24231099.



HIF1A One of Cory’s Important Variants

Also present, was the 
HIF1A gene variant, which 
we will discuss later…

Hypoxia Inducible Factor 1a is turning out 
to be a major player in spikeopathies.

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Cory has 
Multiple Genetic 
Pathways that 
may Contribute 
to Fibromyalgia • CCL2 & IL6R: Promotes inflammatory signaling

• Detox Pathways: Processing environmental exposures

• CoQ10 Pathways: Mitochondrial energy production

• Immune Response: Overactive interferon signaling

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



• CCL2 was one of Cory’s most 
important inflammatory clues

• IL-6 added another layer of 
inflammation in response to infection

• His fibromyalgia-like symptoms 
overlapped with the same 
inflammatory pathways

• Genomics helped elucidate the drivers of 
his symptoms and helped identify a path 
forward for improvement.

Controlling Inflammation 
Was Key to Cory’s Improvement



C
A
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Y Vinny

• 6-year-old boy
• Long COVID
• Level 2 ASD
• Impulsivity, Mood, 

Behavior 

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Vinny: Clotting + Mast Cells Slow COVID Recovery

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



• Factor V was one of Vinny’s key 
genomic clues

• It pointed toward hypercoagulability 
as an important concern – but a 
specific type of hypercoagulability.

• This made coagulation a higher 
priority in his Long COVID picture

• Factor V is a familiar example of 
how one genetic clue can help 
guide what to address first

Hypercoagulability and 
Post COVID Sequela



Hypercoagulability and Long COVID 

• Long COVID is associated with a variety 
of coagulation abnormalities

• Microclots reduce tissue perfusion and 
contribute to ischemia

• Fibrinogen levels and clotting cascade 
are affected both by patient genetics 
and response to the spike protein and 
inflammation.

Nicolai L, et al. Thromboinflammation in long COVID—the elusive key to postinfection sequelae? J Thromb Haemost. 2023;21(7):2020–
2031. doi:10.1016/j.jtha.2023.04.039.



• Coagulation abnormalities, both increased 
platelet activation and higher fibrinogen are a 
recognized component of the Long COVID 
picture.

• Elevated fibrinogen and D-dimer can 
be clues that coagulation is an important 
disease component.

• Impaired blood flow can affect multiple organs, 
including the brain.

• This contributes to symptoms such as brain fog 
and other neurologic manifestations.

The Role of Coagulation Post COVID

Nicolai L, et al. Thromboinflammation in long COVID—the elusive key to postinfection sequelae? J Thromb Haemost. 2023;21(7):2020–
2031. doi:10.1016/j.jtha.2023.04.039.



• Both lumbrokinase and nattokinase are used 
for their fibrinolytic activity.

• Both can be considered to address Factor V.

• In Long COVID, Nattokinase is generally first line 
as has evidence can also specifically can help 
target spike protein activity and break down spike 
proteins.

Options for Responding to Vinny’s 
Hypercoaguability: Nattokinase 

Jin L, Jin H, Zhang G, Xu G. Changes in coagulation and tissue plasminogen activator after the treatment of cerebral infarction with lumbrokinase. Clin Hemorheol Microcirc. 
2000;23(2–4):213–218. 
Tanikawa T, Kiba Y, Yu J, et al. Degradative Effect of Nattokinase on Spike Protein of SARS-CoV-2. Molecules. 2022;27(17):5405 doi:10.3390/molecules27175405. 



• Nattokinase is a fibrinolytic enzyme 
derived from fermented soybeans.

• In laboratory experiments, nattokinase 
degraded SARS-CoV-2 spike protein.

• The effect increased with both dose 
and exposure time.

• Nattokinase degraded spike protein 
expressed on the surface of cultured 
cells.

Nattokinase: Effective Against Spike Proteins 

Tanikawa, T., Kiba, Y., Yu, J., Hsu, K., Chen, S., Ishii, A., Yokogawa, T., Suzuki, R., Inoue, Y., & Kitamura, M. (2022). Degradative 
effect of nattokinase on spike protein of SARS-CoV-2. Molecules, 27(17), 5405. 
https://doi.org/10.3390/molecules27175405



Vinny Also Has A Lot 
of Mast Cell Related 
Genomic Variants



• IL-4R is associated with increased mast 
cell activation and IgE release

• VDR/CDX2 is associated with higher 
IgE/histamine release

• Increased mast cell activation has been 
associated with Long COVID and 
persistent COVID symptoms

• Mast cell activation triggers the release of 
a whole cascade of cytokines and events

Vinny: Variants Linked to Mast Cell Activation

Wenzel SE, et al. IL4Rα mutations are associated with asthma exacerbations and mast cell/IgE expression. Am J Respir Crit Care Med. 2007;175(6):570–576. PMID: 17170387.
Am J Respir Crit Care Med. 2004;170(10):1057–1065. PMID: 15282200.



• PEA + luteolin significantly reduced 
overall Long COVID symptom burden 
over 90 days.

• Fatigue decreased from 91.5% to 
22.2% of patients.

• Brain fog decreased from 63.8% to 
11.1% of patients.

• By the end of treatment, more than 
95% of patients reported overall 
improvement.

PEA & Luteolin Decrease Mast Cell Activation



Targeted Plan Included:
• Nattokinase
• Pycnogenol
• PEA/ Luteolin (Mirica)
• Other genomically targeted 

supplements 
• Vinny’s ASD and his PACS 

symptoms improved significantly.

Vitamin Vinny:  Able to Recover Fully From His 
Long Covid and Improve his ASD



C
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Y Ellen

• 78-year-old woman
• Only had COVID once then started 

getting neurological symptoms 
• Migraine/TIA like events
• Heart Palpitations
• Fatigue
• Dizziness

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Before Long COVID, We Treated Variants 
Contributing to Her Migraines

Decreased NOS3 Lowers 
Nitric Oxide and Blood 

Vessel Dilation

Low Magnesium Increases 
Migraine Susceptibility

Decreased Vitamin C 
Recycling Increases 

Oxidative Stress

Elevated ALPL Increases 
Vitamin B6 Breakdown

Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



Pycnogenol Initially for Migraines

• Addressed NOS3, B6 and 
magnesium first.

• Added Pycnogenol.

• Headaches improved 
significantly, but not completely.

• Months later, palpitations and 
other symptoms worsened.

Nishioka K, Hidaka T, Nakamura S, et al. Pycnogenol, French maritime pine bark extract, augments endothelium-dependent vasodilation in 
humans. Hypertension Research. 2007;30(9):775–780. PMID: 18037769. 



Lab 
Results

Significant Elevation 
of Spike and N 
Protein Antibodies  



Ellen’s Top “Long COVID” Gene  Is a Big Deal

She also had other significant contributing factors:
• Low Mg variant (.9%)
• Homocysteine Related Variants (MTR is only 3%)
• Low Endothelial nitric oxide  (8%)
Slides property of IntellxxDNA™ and may not be reproduced or copied without permission ©2026



• Research increasingly points to persistent 
HIF-1α signaling in Long COVID patients

• HIF-1α regulates several systems already 
implicated in Long COVID, including:

• Energy metabolism and mitochondria
• Inflammation
• Endothelial and Vascular health
• Coagulation

HIF-1α Has Emerged as a Key Player 
in Long COVID



A Study on HIF-1α 
and Long Covid
• 17.6% of Long Covid and ME/CFP patients 

have

• Markedly elevated HIF-1α levels: 
exceeding the highest levels observed in 
any healthy control.

• 29.4% had higher levels than those seen 
in 5 out of 6 control groups.

• High HIF-1α leads to high PINK1 protein 
which is a mitochondrial quality control 
protein. PINK1 protein levels go up when 
there is mitochondrial damage

Amatica Health. (2025, April 16). HIF1a elevation correlates with mitochondrial, fibrotic, and 
immunosuppressive proteins in a subset of ME/CFS & Long Covid patients.
 https://www.amaticahealth.com/blog/hif1a-elevation-correlates-with-mitochondrial/

https://www.amaticahealth.com/blog/hif1a-elevation-correlates-with-mitochondrial/?utm_source=chatgpt.com


The Cell’s 
Oxygen-Sensing 
Switch
• HIF-1α is a transcription factor that helps cells 

respond when oxygen availability changes.
• In healthy conditions, cells make HIF-1α 

continuously—but they also break it down 
very quickly.

• When oxygen becomes limited, HIF-1α is 
allowed to accumulate and switch on genes 
that help the cell adapt.

• These genes influence energy production, 
blood vessel signaling, inflammation, and 
oxygen delivery.

Semenza GL. Regulation of cell proliferation by hypoxia-inducible factors. Biochim Biophys Acta. 2016;1863(5):989–996.
Haase VH. Therapeutic targeting of the HIF oxygen-sensing pathway: Lessons learned from clinical studies. Exp Cell Res. 
2017;356(2):160–165.



• More HIF-1α activity can turn on more 
hypoxia-response genes

• This can further increase glycolysis, 
VEGF signaling, and inflammatory 
signaling

• It can also reduce the cell’s reliance on 
mitochondrial energy production

2 Copies of HIF1A Associated with 
Increased HIF-1α Expression

Vainrib M, Golan M, Amir S, et al. HIF1A C1772T polymorphism leads to HIF-1α mRNA overexpression in prostate 
cancer patients. Cancer Biol Ther. 2012;13(9):720–726. doi:10.4161/cbt.20554.



• A 2026 Study showed that people with 
Long COVID had significantly higher HIF-1α 
expression than recovered individuals 
without persistent symptoms.

• Higher HIF-1α expression was associated 
with greater overall symptom burden.

• HIF-1α changes occurred alongside abnormalities 
in inflammatory and mitochondrial pathways.

• The findings support HIF-1α as a link 
between persistent cellular stress and 
multisystem symptoms in Long COVID.

Chronically Elevated HIF-1α is Associated With 
Persistent Long COVID Symptoms



• Increased HIF-1α signaling is associated with 
higher Tissue Factor, one of the main triggers that starts 
the clotting process.

• Tissue Factor activates the coagulation cascade, setting 
off a series of reactions that increase clot formation.

• This leads to greater production of thrombin, which helps 
convert fibrinogen into fibrin.

• More fibrin provides the structural framework needed to 
build and stabilize a blood clot.

• When this pathway becomes overactive, it can contribute 
to a more hypercoagulable, or “clot-prone,” state.

How HIF-1α Can Promote Hypercoagulability

Bohuslavova, R., Cerychova, R., Papousek, F., Olejnickova, V., Bartos, M., Görlach, A., Kolar, F., Sedmera, D., Semenza, G. L., & Pavlinkova, G. 
(2019). HIF-1α is required for development of the sympathetic nervous system. Proceedings of the National Academy of Sciences of the 
United States of America, 116(27), 13414–13423. https://doi.org/10.1073/pnas.1903510116



• Studies show that increased HIF-1α signaling 
in autonomic brain regions can contribute 
to increased sympathetic outflow.

• Increased sympathetic activity can 
raise heart rate and contribute 
to tachycardia and palpitations.

• This is another connection between Ellen’s 
HIF1A finding and her history of 
tachycardia.

HIF-1α Can Also Influence the Sympathetic Nervous 
System and Cardiac Sympathetic Regulation



• Long COVID plasma and 
spike subunits upregulate 
HIF-1α downstream targets 
like VEGF and ANGPT1.

• This leads to microvascular 
injury and abnormal blood 
vessel proliferation.

Long COVID Can Also Sustain HIF-1α–Driven 
Vascular Dysfunction

Philippe A, et al. Plasma proteome of Long-COVID patients indicates HIF-mediated 
vasculo-proliferative disease with impact on brain and heart function. Journal of 
Translational Medicine. 2023;21:377. doi:10.1186/s12967-023-04149-9.



Andrographolide Helps Keep HIF-1α  in Check

• Andrographolide is a primary 
bioactive compound extracted 
from the herbal plant 
Andrographis paniculata.

• It is a potent inhibitor 
of HIF-1α.

• Andrographis also has antiviral 
and antibacterial activity.

Wang Z, et al. Andrographolide inhibits hypoxia-inducible factor-1 through phosphatidylinositol 3-kinase/AKT 
pathway and suppresses breast cancer growth. Oncotarget. 2015;6(5):3340–3353. PMID: 25709476.



• Andrographolide also decreases 
SARS-CoV-2 spike protein levels in 
cell-based experiments.

• It reduces binding between spike protein 
and the ACE2 receptor.

• It inhibits SARS-CoV-2 main protease 
(Mpro), which is needed for viral replication.

• In infected human lung cells, 
andrographolide was shown to reduce 
production of infectious virus.

Remember Ellen’s Labs? Elevation of 
Spike Protein…



• Ivermectin has many biochemical 
effects.

• In COVID/Long COVID discussions, it 
has been studied for antiviral and 
anti-inflammatory effects.

• Independently, Ivermectin is a 
significant HIF1A inhibitor.

• Ivermectin can also inhibit NF-κB 
signaling, which can decrease 
production of pro-inflammatory 
cytokines, decreasing inflammation.

Ivermectin Has Been Shown to Reduce HIF-1α 
Signaling in Experimental Models



• Ivermectin has many biochemical 
effects. In COVID/Long COVID 
discussions, it has been studied 
for antiviral and anti-inflammatory 
effects.

• Ivermectin can also inhibit NF-κB 
signaling, which can decrease 
production of pro-inflammatory 
cytokines, decreasing inflammation.

Ivermectin Has Many Pathways to Interact



Amantadine is Another 
HIF-1a Inhibitor
• Both groups started with similar fatigue 

scores on VAFS and FSS, with no 
significant baseline difference.

• After only 2 weeks, the amantadine group 
showed a much larger reduction in 
fatigue than the control group.

• VAFS: 7.90 → 3.37 with amantadine, 
compared with 7.34 → 5.97 in controls.

• FSS: 53.10 → 28.40 with amantadine, 
compared with 50.38 → 42.59 in controls.

• The between-group differences after 
treatment were significant: p < .001.

Harandi, A. A., Pakdaman, H., Medghalchi, A., Kimia, N., Kazemian, A., Siavoshi, F., Shirzadeh Barough, S., Esfandani, A., Hosseini, M. H., & Sobhanian, S. A. (2024). A randomized open-label clinical trial on the effect of amantadine 
on post-COVID-19 fatigue. Scientific Reports, 14, 1343. https://doi.org/10.1038/s41598-024-51904-z



And Address 
Downstream 
Pathways for HIF1A
• Mitochondrial support for 

energy/fatigue
• Nattokinase/Lumbrokinase, 

pycnogenol or other 
anticoagulants for elevated 
fibrinogen, d-dimer, platelet 
activation

• Arginine and Vitamin C for blood 
flow

Mito cofactors

Blood flow/ NOS3

Immune modulatory



The Top Key Variants in Four Different People 
Can Be Very, Very Different 



Genomics Helps You Have 
an Organized Approach to 

Improving Symptoms 

There’s Hundreds of Things You Could Do… 
But You CAN’T DO Hundreds of Things 

ACTIONABLE 
INSIGHTS

SUPPORT 
LIFESTYLE

ADJUST 
MEDICATION

OPTIMIZE 
NUTRITION



Genomics – With the the Proper Tool Can 
Make It Easier to Optimize the Plan 

Clear, Researched 
Descriptions

Easy-to-Use
Action Plan

Clinical 
Interpretation



IntellxxDNA Has a Lot to Offer
Whether your patient is experiencing Long Covid, Other Complex Illness, Cognitive 
Decline, Cardiometabolic Disease, Other mental health symptoms, or even ASD or 
Infertility, IntellxxDNA helps guide you to better precision medicine.

Clinician Success Team Members
Here to Help You in Your Genomics Journey

Genomics University
Learn More About Genomics and CDS Tool

Group Mentoring Sessions
Study Cases Applying Genomics in Practice

Free One on One Mentoring



How to Access IntellxxDNA Genomics 
for Your Complex Patients or Your Self?

PATIENTS: 
Find a Provider

https://intellxxdna.com/find-a-provider/

PROVIDERS:
Free Training & Mentoring

https://intellxxdna.com/start-here/
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