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Disclaimer
 The contents of this presentation, such as text, graphics, images, and other 

material contained on this presentation (“Content”) are for informational 
purposes only. The Content is not intended to be a substitute for 
professional medical advice, diagnosis, or treatment. Always seek the 
advice of your physician or other qualified health provider with any 
questions you may have regarding a medical condition. Never disregard 
professional medical advice or delay in seeking it because of something you 
have read on this presentation. Health-related information changes 
frequently and, therefore, the Content on this presentation may be outdated, 
incomplete or incorrect. We do not assume any liability for the information 
contained or referenced within this presentation and make no warranties, 
nor express or implied representations whatsoever regarding the accuracy, 
completeness, timeliness, or usefulness of any information contained or 
referenced in this presentation.
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COVID-19 General Prevention
 Core:
 Vitamin D+K 5-10,000 IU/day
 Multivitamin (zinc, selenium, B’s, A, E)
 Vitamin C: 500 mg bid
 Icelandic Cod Liver Oil: 1 teaspoon/day 

or 3 softgels/day
 Cs-4 Cordyceps: 500 mg bid
 Probiotic
 High potassium diet
 1.2 – 1.5 grams protein/kg bw (increases 

phagocytosis, improves NK cell activity, 
increases immunoglobulin production)

 Core + Boosters:
 NAC 700 mg: 1 qd or Liposomal 

Glutathione 500 mg – 1 
teaspoon/day

 Immune Formula (Echinacea, 
Goldenseal, Astragalus, Ligustrum, 
Andrographis, Olive Leaf, 
Shisandra, Amla, Lysine): 1 bid

 Curcumin 250 mg bid, Black Cumin 
Seed Oil 500 mg qd, or Resveratrol 
+ Quercetin 225 mg qd if there is 
an ongoing inflammatory process.
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Acute Phase
 Vitamin D+K 5-10,000 IU and 

Multivitamin
 Cod Liver Oil 1 teaspoon or 3 softgels 

tid 
 Zinc 30 mg + 1 mg copper: 1 bid
 Increase NAC 700 mg to 1 tid or 

Liposomal Glutathione 1 tsp tid
 Vitamin C 1,000 mg every hour to 

bowel tolerance in 6-15 doses
 Immune Formula (Echinacea, 

Goldenseal, Astragalus, Ligustrum, 
Andrographis, Olive Leaf, Shisandra, 
Amla, Lysine): 2 tid

 Cs-4 Cordyceps: 1,000 mg tid

 Melatonin 3 mg at bedtime
 Selenomethionine 200 mcg 

tid
 Curcumin 500 mg bid or 

Black Cumin Seed Oil 
Softgels 1,000-3,000 mg/day 
in 2-3 divided doses 

 Resveratrol + Quercetin 225 
mg tid.

 Probiotic 1 tid



© 2022 Hedberg Institute

Acute Phase - Optional
 Marshmallow Root 1 scoop bid. Mix with honey and drink 

slowly. (Cough, sore throat)
 Gingko Biloba 120 mg bid (Blocks SARS-CoV-2, anti-

inflammatory, antioxidant, prevents cerebral infarctions and 
microcirculation damage.)

 Nattokinase 100 mg bid or Bromelain 500 mg bid
 PEA 600 mg bid + Luteolin 100 mg bid
 Berberine 500 mg bid
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Participants were stratified by age, sex, and BMI and randomly assigned by 
coin toss to receive 600 mg Levagen+ twice daily (LEV) or placebo tablets twice 
daily (CON) for 4 wk. The primary outcomes were the 4-wk change between 
groups for IL-6, C-reactive protein, ferritin, intercellular adhesion molecule 1, 
soluble P-selectin (sP-selectin), and neutrophil/lymphocyte ratio. 

Results: After 4 wk of supplementation, sP-selectin, IL-1β, and IL-2 
concentrations were significantly reduced in the LEV group compared with the 
CON group.

Conclusions: Overall, PEA supplementation produced anti-inflammatory effects 
in individuals recently diagnosed with COVID-19 who were nonhospitalized. 
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When cell lysates transfected with S protein were incubated with nattokinase, the S protein was 
degraded in a dose- and time-dependent manner. Immunofluorescence analysis showed that S 
protein on the cell surface was degraded when nattokinase was added to the culture medium. 
Thus, our findings suggest that nattokinase exhibits potential for the inhibition of SARS-CoV-2 
infection via S protein degradation.
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Interestingly, our results show that both SARS-CoV-2 and BHV-1 treated 
with a natto extract were fully inhibited infection to the cells. We also 
found that the glycoprotein D of BHV-1 was shown to be degraded by 
Western blot analysis and that a recombinant SARS-CoV-2 receptor-
binding domain (RBD) was proteolytically degraded when incubated with 
the natto extract. In addition, RBD protein carrying a point mutation (UK 
variant N501Y) was also degraded by the natto extract.
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Our pseudovirus assay showed that one of the 
compounds, Ginkgolic acid C17:1 (GA171), 
significantly inhibits the entry of original SARS-CoV-2 
and its variants into the ACE2-overexpressed 
HEK293T cells.
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A total of 39 herbal medicines were identified as very likely to appeal to 
the COVID-19 patient. According to our method, the benefits/risks 
assessment of the herbal medicines was found to be positive in 5 cases 
(Althaea officinalis (Marshmallow), Commiphora molmol (Myrrh), 
Glycyrrhiza glabra (Licorice), Hedera helix (English ivy), and Sambucus 
nigra (Black elderberry), promising in 12 cases (Allium sativum (Garlic), 
Andrographis paniculata, Echinacea angustifolia, Echinacea purpurea, 
Eucalyptus globulus essential oil, Justicia pectoralis (Water willow), 
Magnolia officinalis, Mikania glomerata, Pelargonium sidoides, 
Pimpinella anisum (Anise), Salix sp (White willow bark), Zingiber 
officinale (Ginger)), and unknown for the rest.
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All participants underwent sublingual videomicroscopy using sidestream dark field imaging. A 
newly developed version of Glycocheck™ software was used to quantify vascular density, 
perfused boundary region (PBR-an inverse variable of endothelial glycocalyx dimensions), red 
blood cell velocity (VRBC) and the microvascular health score (MVHS™) in sublingual 
microvessels with diameters 4-25 µm.
Although dimensions of the glycocalyx were comparable to those of healthy controls, a µm-
precise analysis showed a significant decrease of vascular density, that exclusively affected very 
small capillaries. Plotting VRBC of capillaries and feed vessels showed that the number of 
capillaries perfused in long COVID patients was comparable to that of critically ill COVID-19 
patients and did not respond adequately to local variations of tissue metabolic demand. MVHS 
was markedly reduced in the long COVID cohort (healthy 3.87 vs. long COVID 2.72 points; p = 
0.002).

Conclusions: Our current data strongly suggest that COVID-19 leaves a persistent capillary 
rarefication even 18 months after infection.
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Gut Dysbiosis
Autonomic Dysfunction
Dendritic Cell Deficiency
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In the post-COVID-19 group, subjects with long COVID-19 had higher 
levels of IL-17 and IL-2 (p<0.05), and subjects without sequelae had 
higher levels of IL-10, IL-6 and IL- 4 (p<0.05). Our results suggest that 
advanced age, comorbidities and elevated serum IL-6 levels are 
associated with severe COVID-19 and are good markers to differentiate 
severe from mild cases. Furthermore, high serum levels of IL-17 and IL-2 
and low levels of IL-4 and IL-10 appear to constitute a cytokine profile of 
long COVID-19, and these markers are potential targets for COVID-19 
treatment and prevention strategies. 
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Patients with LC had highly activated innate immune cells, lacked naive T and B cells and 
showed elevated expression of type I IFN (IFN-β) and type III IFN (IFN-λ1) that remained 
persistently high at 8 months after infection. Combinations of the inflammatory mediators IFN-β, 
PTX3, IFN-γ, IFN-λ2/3 and IL-6 associated with LC with 78.5-81.6% accuracy. This work defines 
immunological parameters associated with LC and suggests future opportunities for prevention 
and treatment.
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Neurological examination and antioxidant genetic profile (SOD2, GPXs and GSTs) 
determination, as well as, genotype analysis of Nrf2 and ACE2, were conducted on 167 
COVID-19 patients.  Only polymorphisms in GSTP1AB and GSTO1 were 
independently associated with long-COVID manifestations. Indeed, individuals carrying 
GSTP1 Val or GSTO1 Asp allele exhibited lower odds of long-COVID myalgia 
development, both independently and in combination. Furthermore, the combined 
presence of GSTP1 Ile and GSTO1 Ala alleles exhibited cumulative risk regarding long-
COVID myalgia in carriers of the combined GPX1 LeuLeu/GPX3 CC genotype. 
Moreover, individuals carrying combined GSTM1-null/GPX1LeuLeu genotype were 
more prone to developing long-COVID "brain fog", while this probability further 
enlarged if the Nrf2 A allele was also present. 
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The levels of both intermediate (CD14+, CD16+) and non-classical monocyte 
(CD14Lo, CD16+) were significantly elevated in PASC patients up to 15 months 
post-acute infection compared to healthy controls. A statistically significant number 
of non-classical monocytes contained SARS-CoV-2 S1 protein in both severe and 
PASC patients out to 15 months post-infection. Cells from 4 out of 11 severe 
COVID-19 patients and 1 out of 26 PASC patients contained ddPCR+ peripheral 
blood mononuclear cells, however, only fragmented SARS-CoV-2 RNA was found 
in PASC patients. 
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Gut microbiota composition at admission was associated with occurrence of 
PACS. Patients without PACS showed recovered gut microbiome profile at 6 
months comparable to that of non-COVID-19 controls. Gut microbiome of 
patients with PACS were characterised by higher levels of Ruminococcus 
gnavus, Bacteroides vulgatus and lower levels of Faecalibacterium prausnitzii. 
Persistent respiratory symptoms were correlated with opportunistic gut 
pathogens, and neuropsychiatric symptoms and fatigue were correlated with 
nosocomial gut pathogens, including Clostridium innocuum and Actinomyces 
naeslundii. Butyrate-producing bacteria, including Bifidobacterium 
pseudocatenulatum and Faecalibacterium prausnitzii showed the largest 
inverse correlations with PACS at 6 months. 
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Given the role of the microbiome in mediating inflammation, we aimed to examine the relationship 
between the oral microbiome and the duration of long COVID symptoms. Of the patients 
followed, 63% developed ongoing symptomatic COVID-19 and 37% went on to long COVID. 
Patients with prolonged symptoms had significantly higher abundances of microbiota that induced 
inflammation, such as members of the genera Prevotella and Veillonella, which, of note, are 
species that produce LPS. The oral microbiome of patients with long COVID was similar to that of 
patients with chronic fatigue syndrome. Altogether, our findings suggest an association with the 
oral microbiome and long COVID, revealing the possibility that dysfunction of the oral microbiome 
may have contributed to this draining disease. 
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In a prospective observational cohort study, we analyze clinical and laboratory parameters in 42 
post-COVID-19 syndrome patients (29 female/13 male, median age 36.5 years) with persistent 
moderate to severe fatigue and exertion intolerance six months following COVID-19. Further we 
evaluate an age- and sex-matched postinfectious non-COVID-19 myalgic encephalomyelitis/chronic 
fatigue syndrome cohort comparatively. Most post-COVID-19 syndrome patients are moderately to 
severely impaired in daily live. 19 post-COVID-19 syndrome patients fulfill the 2003 Canadian 
Consensus Criteria for myalgic encephalomyelitis/chronic fatigue syndrome. Disease severity and 
symptom burden is similar in post-COVID-19 syndrome/myalgic encephalomyelitis/chronic fatigue 
syndrome and non-COVID-19/myalgic encephalomyelitis/chronic fatigue syndrome patients. Hand 
grip strength is diminished in most patients compared to normal values in healthy. Association of 
hand grip strength with hemoglobin, interleukin 8 and C-reactive protein in post-COVID-19 
syndrome/non-myalgic encephalomyelitis/chronic fatigue syndrome and with hemoglobin, N-
terminal prohormone of brain natriuretic peptide, bilirubin, and ferritin in post-COVID-19 
syndrome/myalgic encephalomyelitis/chronic fatigue syndrome may indicate low level inflammation 
and hypoperfusion as potential pathomechanisms.
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Ischaemia-reperfusion (I-R) injury, initiated via bursts of reactive oxygen species 
produced during the reoxygenation phase following hypoxia, is well known in a 
variety of acute circumstances. We argue here that I-R injury also underpins 
elements of the pathology of a variety of chronic, inflammatory diseases, including 
rheumatoid arthritis, ME/CFS and, our chief focus and most proximally, Long 
COVID. Ischaemia may be initiated via fibrin amyloid microclot blockage of 
capillaries, for instance as exercise is started; reperfusion is a necessary corollary 
when it finishes. Such microclot-based phenomena can explain both the 
breathlessness/fatigue and the post-exertional malaise that may be observed in 
these conditions, as well as many other observables. The recognition of these 
processes implies, mechanistically, that therapeutic benefit is potentially to be had 
from antioxidants, from anti-inflammatories, from iron chelators, and via suitable, 
safe fibrinolytics, and/or anti-clotting agents.
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GI symptoms in patients were seen in 12% after 
COVID-19 and 22% as part of long COVID. Loss of 
appetite, dyspepsia, irritable bowel syndrome, loss of 
taste, and abdominal pain were the five most common 
GI symptoms of long COVID.
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We show that beyond the first 30 days of infection, people with COVID-19 
exhibited increased risks and 1-year burdens of incident gastrointestinal 
disorders spanning several disease categories including motility disorders, acid 
related disorders (dyspepsia, gastroesophageal reflux disease, peptic ulcer 
disease), functional intestinal disorders, acute pancreatitis, hepatic and biliary 
disease. The risks were evident in people who were not hospitalized during the 
acute phase of COVID-19 and increased in a graded fashion across the 
severity spectrum of the acute phase of COVID-19 (non-hospitalized, 
hospitalized, and admitted to intensive care).
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After correcting for comorbidities and COVID-19 severity, the risk of developing long COVID was 
lower in the 109 subjects admitted to the hospital in the third wave of the pandemic than in the 
215 admitted during the first wave. Univariable analysis revealed female sex, diffusing capacity of 
the lungs for carbon monoxide (DLCO) value, body mass index, anxiety and depressive 
symptoms to be positively associated with COVID-19 sequelae at 1 year. Following logistic 
regression analysis, DLCO was the only independent predictor of residual symptoms. In the 
subgroup of subjects with normal DLCO (> 80%), for whom residual lung damage was an unlikely 
explanation for long COVID, the presence of anxiety and depressive symptoms was significantly 
associated to persistent symptoms, together with increased levels of a set of pro-inflammatory 
cytokines: interferon-gamma, tumor necrosis factor-alpha, interleukin (IL)-2, IL-12, IL-1β, IL-17. In 
logistic regression analysis, depressive symptoms and IL-12 levels 1-year after hospital discharge 
were independently associated with persistence of symptoms. Conclusions: Long COVID appears 
mainly related to respiratory sequelae, prevalently observed during the first pandemic wave. 
Among patients with little or no residual lung damage, a cytokine pattern consistent with systemic 
inflammation is in place.
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TEM showed extracellular viral particles ~100 nm in diameter with peplomers (spikes) 
near penile vascular endothelial cells of the COVID-19 (+) patients and absence of viral 
particles in controls. PCR showed presence of viral RNA in COVID-19 (+) specimens. 
eNOS expression in the corpus cavernosum of COVID-19 (+) men was decreased 
compared to COVID-19 (-) men. Mean EPC levels from the COVID-19 (+) patients 
were substantially lower compared to mean EPCs from men with severe ED and no 
history of COVID-19.

Conclusions: Our study is the first to demonstrate the presence of the COVID-19 virus 
in the penis long after the initial infection in humans. Our results also suggest that 
widespread endothelial cell dysfunction from COVID-19 infection can contribute to ED.  
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We enrolled all COVID-19 male patients, who were hospitalized from May to July 
2021, and declared to be sexually active within the previous two weeks.

Results: ED prevalence at three months after recovery was 50.3%, which was 
significantly lower compared with ED prevalence at baseline (64.7%, P = 0.002). 
Logistic regression, adjusted for BMI, medical comorbidities, and self-reported 
normal morning erection, showed a significant association between ED at three 
months and age above 40 years and diagnosis of major depression.

Conclusion: Our study showed a high ED prevalence during the third month of 
recovery from COVID-19. The predicting factors of persistent ED were age over 40 
years and diagnosis of major depression during acute infection. 
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https://doi.org/10.1101/2020.03.21.20037267
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We designed a nationwide multicenter clinical study (LINCOLN: L-Arginine and Vitamin C 
improves Long-COVID), in which a survey assessing several symptoms that have been 
associated with Long-COVID was administered to COVID-19 survivors. Patients were divided in 
two groups, with a 2:1 ratio: the first group included patients treated with L-Arginine + Vitamin C, 
whereas the second group was treated with a multivitamin combination (alternative treatment). 

Results: 1590 patients were initially enrolled, of which 1390 completed the study. Following a 30-
day treatment with L-Arginine + Vitamin C, the survey revealed that patients in this treatment 
group had significantly lower scores compared to the other group. When examining effort 
perception, we observed a significantly lower value (p<0.0001) in patients receiving L-Arginine + 
Vitamin C compared to the alternative-treatment arm. 
1.6 grams of L-Arginine twice a day and 500 mg of Vitamin C twice a day.
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A single-blind randomized, placebo-controlled trial was conducted in adults aged 
between 20 and 60 years with persistent fatigue attending a post-acute COVID-19 
outpatient clinic. Participants were randomized 1:1 to receive twice-daily orally either a 
combination of 1.66 g l-arginine plus 500 mg liposomal vitamin C or a placebo for 28 
days. The primary outcome was the distance walked on the 6 min walk test. Secondary 
outcomes were handgrip strength, flow-mediated dilation, and fatigue persistence. At 
28 days, l-arginine plus vitamin C increased the 6 min walk distance and induced a 
greater improvement in handgrip strength compared with the placebo. The flow-
mediated dilation was greater in the active group than in the placebo. At 28 days, 
fatigue was reported by two participants in the active group and 21 in the placebo 
group. l-arginine plus vitamin C supplementation improved walking performance, 
muscle strength, endothelial function, and fatigue in adults with long COVID. This 
supplement may, therefore, be considered to restore physical performance and relieve 
persistent symptoms in this patient population. 
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Our results indicate that although no obvious menstrual cycle change was observed, women 
affected by COVID-19 have a significantly lower serum AMH level and higher T/PRL level, 
suggesting a poor ovarian reserve and abnormal reproductive hormones compared to the age-
matched healthy unaffected women. Hierarchical linear regression showed that COVID-19 
disease was likely to be an independent risk factor respecting ovarian function as represented by 
AMH, T, and PRL levels, even after adjusted for age, menstrual cycle, and parity variations. 

This observed ovarian injury may be caused directly by coronavirus binding to the ACE2 receptor 
and entering the cell through TMPRSS2, leading to a cytopathic effect mediated by local 
replication of the SARS-CoV-2. The available evidence suggests that ACE2 is widely expressed 
in the ovary, uterus, vagina, and placenta. ACE2 can be detected in ovaries from humans to 
animals and our data also verify the expression of ACE2 and TMPRSS2 in the human ovary.
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48% of women had been experiencing symptoms for more than 6 months. 50% of 
women reported that their periods had stopped or changed since their infection and 
80% stated that their periods had not returned to how they were before their Covid 
infection.

Interestingly, 62% of responders reported that their symptoms of Long Covid were 
worse on the days before their periods which is when hormone levels are usually at 
their lowest. The vast majority of women, 70%, had thought that some of their Long 
Covid symptoms could be a result of either their perimenopause or menopause. 
However, 84% of women had never been asked by a healthcare professional about 
whether or not they could be perimenopausal or menopausal. 
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Case Study #1
 47 yof
 COVID-19 – severe pneumonia, ventilator for a few 

weeks and hospitalization for a month. Oxygen for 
11 months. 

 Overweight and difficulty losing weight
 No menstrual cycle for 11 months after COVID-19
 Edema – can’t wear rings
 Insomnia, wakes up in a panic
 Fatigue – significant afternoon crash through the 

evening.
 No libido
 Brain fog
 Poor cognitive function, memory issues
 Belching, bloating, gas, inconsistent bowel 

movements
 Mold exposure – headaches, fatigue, difficulty 

breathing
 ACE score: 4

 Lung scarring from COVID-19 – dx 
pulmonary fibrosis

 Deep vein thrombosis in the left brachial 
vein

 Park Ranger – Now has to work at a desk 
job.

 Previous dx: Hashimoto’s, endometriosis, 
hypochlorhydria, insulin resistance, low 
iron w/borderline anemia, migraines, gall 
bladder removed, sleep apnea.

 Meds: Tirosint, Lexapro, Eletriptan, 
Spironolactone

 Oral contraceptives 15 years
 “Dozens of antibiotics”
 Antacids for 5 years
 Feels worse after histaminic foods
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Stool Analysis
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Treatment Plan

 Paleo/Low Histamine Diet
 Continue water aerobics and walking 

outdoors
 GammaCore vagus nerve stimulation
 EMST150 + IA150 for pulmonary rehab
 Microcirculation Strategies
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Pulmonary Rehab - EMST150

Inspiratory Adapter
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Supplementation
 Black Cumin Seed Oil Softgels: 

1,000-3,000 mg/day
 Vitamin D+K 5,000
 Probiotics
 Betaine HCL: 750-2,250 mg/meal
 Chelated iron 27 mg tid (waited 

one month)
 Buffered Vitamin C taken with iron
 Selenomethionine 200 mcg qd
 Reginator + HMB Powder

 Cod Liver Oil: 3 softgels
 Magnesium-l-threonate
 Phosphatidylserine: 100 mg tid
 Rhodiola, Ashwagandha, Korean 

ginseng, Eleuthero
 CS-4 Cordyceps 1,000 mg tid
 Licorice + Rehmmania with 

breakfast
 NAC 700 mg tid
 Melatonin 3 mg before bed
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Microcirculation
 Green leafy vegetables
 85%-92% dark chocolate. 20 

grams/day maximum. Be careful 
with patients who have issues 
with histamine or caffeine.

 Blueberries, strawberries, 
raspberries, and blackberries

 1/2-1 clove of fresh garlic
 Turmeric and ginger as spices
 Green tea – 3-4 cups/day

 Beetroot juice or 
supplements

 Black Cumin Seed Oil
 Curcumin
 Grape Seed Extract
 Mango Extract
 Ginkgo Biloba
 Korean Ginseng
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Taken together, adrenal gland insufficiency in patients with COVID-19 
might be induced through different mechanisms, including vascular 
damage, viral replication, inflammatory factors and improper tapering off 
of long-​term steroid replacement. In conclusion, SARS-​CoV-2 targets the 
adrenal gland and can cause adrenal insufficiency in some patients. 
Furthermore, numerous patients with COVID-19 have received 
glucocorticoid treatment over an extended period of time, therefore we 
believe that adrenal gland insufficiency needs to be considered and 
carefully ruled out in all patients with COVID-19 and long COVID.
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Analysis of circulating immune mediators and various hormones 
also revealed pronounced differences, with levels of cortisol being 
uniformly lower among participants with Long COVID relative to 
matched control groups. Integration of immune phenotyping data 
into unbiased machine learning models identified significant 
distinguishing features critical in accurate classification of Long 
COVID, with decreased levels of cortisol being the most significant 
individual predictor. 
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One hundred patients with confirmed positive SARS-CoV-2 test, discharged from COVID Hotel isolation, 
Intensive Care Unit (ICU), or Online Clinics, and who experienced at least three of nine Long COVID 
symptoms (fatigue, headache, respiratory insufficiency, cognitive performance, mood disorders, loss of smell, 
taste, and hair, sweatiness, cough, pain in joints, muscles, and chest) in the 30 days before randomization 
were included in the study of the efficacy of a fixed combination of adaptogens Rhodiola, Eleutherococcus, 
and Schisandra supplementation for two weeks. Adaptogens decreased the duration of fatigue and pain for 
one and two days, respectively, in 50% of patients. The number of patients with lack of fatigue and pain 
symptoms was significantly less in the treatment group than in the placebo group on Days 9 and 11. 
Significant relief of severity of all Long COVID symptoms over the time of treatment and the follow-up period 
was observed in both groups of patients, notably decreasing the level of anxiety and depression from mild 
and moderate to normal, as well as increasing cognitive performance in patients in the d2 test for attention 
and increasing their physical activity and workout (daily walk time). However, the significant difference 
between placebo and adaptogen treatment was observed only with a workout (daily walk time) and relieving 
respiratory insufficiency (cough). A clinical assessment of blood markers of the inflammatory response (C-
reactive protein) and blood coagulation (D-dimer) did not reveal any significant difference over time between 
treatment groups except significantly lower IL-6 in the treatment group. Furthermore, a significant difference 
between the placebo and treatment was observed for creatinine: adaptogens significantly decreased blood 
creatinine compared to the placebo, suggesting prevention of renal failure progression in Long COVID. In this 
study, we, for the first time, demonstrate that adaptogens can increase physical performance in Long COVID 
and reduce the duration of fatigue and chronic pain.
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Cordyceps sinensis
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Cordyceps sinensis
● Anti-inflammatory
● Inhibits platelet aggregation
● Anti-tumor
● Anti-fibrotic
● Anti-oxidant
● Anti-hyperglycemic
● Hypolipidemic
● Immuomodulatory
● Neuroprotective
● Anti-leukemic
● Analgesic
● Anti-hypertension
● Anti-infertility

● Cardioprotective
● Nephroprotective
● Metabolic regulation
● Anti-tussive
● Antimicrobial
● Anti-arthritic
● Hepatoprotective
● Anti-hypoxia
● Cytotoxic activities
● Anti-osteoporotic
● Corticosteroid supportive
● Adaptogen
● Anti-fatigue
● Anti-viral
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The results from our review indicate that cordycepin exerts 
protective effects against inflammatory injury for many diseases 
including acute lung injury (ALI), asthma, rheumatoid arthritis, 
Parkinson's disease (PD), hepatitis, atherosclerosis, and atopic 
dermatitis. Cordycepin regulates the NF-κB, RIP2/Caspase-1, 
Akt/GSK-3β/p70S6K, TGF-β/Smads, and Nrf2/HO-1 signaling 
pathways among others. Moreover, cordycepin enhanced 
immunity, inhibited the proliferation of viral RNA, and suppressed 
cytokine storms, thereby suggesting its potential to treat COVID-19 
and other viral infections.
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Results illustrated that plasma corticosterone 
levels were significantly induced by F2 at 0.02 
mg/g body weight with 7 d feeding in immature 
mice, and by CS at 0.02 mg/g body weight with 
3 d feeding and F3 at 0.02 mg/g body weight for 
7 d feeding in mature mice, respectively 
(p<0.05).
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COR treatment significantly inhibited the H2O2-induced decrease 
in the percentage of viable cells and reduced the malondialdehyde 
(MDA) content. Further, the decreased antioxidant enzymes 
(glutathione-S-transferase mu5, glutathione peroxidase 4 and 
peroxiredoxin 3), spermatogenesis-related factors (nectin-2 and 
inhibin-α) and testosterone levels in H2O2-exposed TM3 cells were 
significantly ameliorated by COR.

Conclusion: COR might be developed as a potential agent against 
ageing-associated and oxidative stress-induced male infertility. 
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Compared with the AC group, the COR-treated group exhibited 
improved sperm motility, progressiveness, and average 
path/straight line velocity. Alterations in spermatogenesis-related 
protein and mRNA expression were significantly ameliorated in the 
COR-20 group compared with the AC group. The altered histone 
deacetylating SIRT1 and autophagy-related mTORC1 molecular 
expression in aged rats were restored in the COR-20 group. In 
conclusion, the results suggest that COR holds immense nutritional 
potential and therapeutic value in ameliorating age-related male 
sexual dysfunctions. 
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Cordyceps sinensis (CS), an Ascomycetes fungus parasitic to 
Lepidoptera larvae, has been traditionally used as nutritious food for the 
enhancement on sexual performance and the restitution of impairment in 
sexual function in Chinese society. Results illustrated that CS 
significantly induced plasma testosterone levels both in immature and 
mature mice in 3 and/or 7 days treatment. F2 and F3 at 0.02 and/or 0.2 
mg/g body weight for different feeding duration could also significantly 
stimulated plasma testosterone levels both in immature and mature mice. 
Taken together, these studies illustrate that CS and its fractions 
significantly stimulated in vivo mouse testosterone production.
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Epithelial to mesenchymal transition (EMT) of type 2 is defined by the balance 
between wound healing and tissue fibrosis, which is dependent to the state of 
inflammation. Majority of the studies, reported better wound healing rate or 
significant prevention of tissue inflammation and organ fibrosis following Nigella 
sativa or thymoquinone treatments. Alternatively, in terms of fibrosis and 
inflammation, studies included reported reversal of pathological changes 
related to EMT after treatment with Nigella sativa or thymoquinone.

Nigella sativa and thymoquinone have been shown to promote wound healing, 
attenuate tissue inflammation, and prevent organ fibrosis via regulation of the 
EMT process. 
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Role of Nuclear Factor Erythroid 2 (Nrf2) in the Recovery of Long
COVID-19 Using Natural Antioxidants: A Systematic Review
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To verify the dysautonomia hypothesis in Long-COVID-19 
patients, we studied heart rate variability using 12-lead 24-h 
ECG monitoring in 30 Long-COVID-19 patients and 20 No-
COVID patients. Power spectral analysis of heart rate 
variability was lower in Long-COVID-19 patients.   
Dysautonomia may explain the persistent symptoms in Long 
COVID-19 patients. The persistence of a procoagulative state 
and an elevated myocardial strain could explain vagal 
impairment in these patients.
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Methods: 20 patients suffering from chronic COVID syndrome were selected. The symptoms were 
carefully recorded, and a personal intensity scale was constructed for each patient. They received 
10 daily tVNS stimulations using a Parasym device. Clinical assessments and measures of blood 
inflammatory factors were performed on days 0, 5 and 10. The data were analyzed using non-
parametric statistical methods. Results: All the patients completed the study. The clinical 
manifestations of the disorder were globally similar for each patient: a wax-andwaning syndrome 
combining fatigue, pain, digestive problems and cognitive difficulties. All the patients improved 
dramatically during treatment. We did not observe a modification of the blood inflammatory 
circulating factors, invalidating the hypothesis of an effect of tVNS on a remaining inflammatory 
state. Conclusions: In this study, we showed that tVNS is an interesting tool for patients with 
chronic COVID syndrome. Even if this preliminary study did not confirm the hypothesis of 
protracted inflammation, it helped to propose an alternate explanation, based on the clinical 
observations supporting COVID-induced dysautonomia. We suggest that tVNS improves chronic 
COVID syndrome through a “sympathetic reset”
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Vagus Nerve Stimulation
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Case Study #2
 65 year-old-male
 Retired Chiropractor
 Fatigue and low stamina since 

moderate to severe COVID-19
 Hyperacusis
 Tinnitus
 General body sensitivity – “Feels like 

nerves are frayed.”
 Can’t drive
 Moving eyes and head feels strange
 Low libido
 Left side of face gets tight
 Hypertension – 6 years
 Anxiety – 25 years

 Klonopin - 25 years, anxiety
 Zyprexa – 15 years, anxiety
 Gabapentin 1 year, anxiety
 Bystolic - BP
 Benicar - BP
 Spironolactone - BP
 Amlodipine – BP
 CPAP machine for sleep apnea
 Mediterranean/Low Carb diet
 50% of normal exercise
 Sleeps 7 hours – unrefreshing
 Lack of nature exposure



©2023 Hedberg Institute

Case Study #2
 Stressful period - 15-

year-old dog bladder 
cancer

 Marriage stress
 Black mold in home in 

crawl space within the 
last 6 months

 ACE score = 3

 Cardiologist ordered 
Spirometry:

 FVC--2.49 (Predicted %- 61%)
 FEV1--1.85 (Predicted % 59%)
 FEF 25-75%--1.4 (Predicted % 

42 %)
 The spirometry test results 

revealed moderately restricted
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Case Study #2
 Neurologist opinion:
 Past COVID Infection---->Significant Stress-----

> Reactivation of Latent Virus (Herpes 6 and 
Epstein Barr virus)----->Facial Nerve 
Dysfunction------>Compromised Stapedial 
Reflex----->Hyperacusis
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MRI continued
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Supplements – Self + Cardiologist
 CoQ10
 ALA
 Garlic
 Mixed tocopherols and tocotrienols
 Astaxanthin
 Bergamot
 Silymarin
 Pantethine
 Pomegranate
 Lycopene
 Quercetin
 Resveratrol
 EPA/DHA
 DHEA 25 mg
 Metal detox product
 Shilajit + LongJax
 Inositol
 TMG
 B12/folate

 Pycnogenol
 Acetyl-l-carnitine, carnitine
 Carnosine
 Magnesium
 Pro-resolving mediators
 Curcumin
 Niacin
 Plant sterols
 Olive leaf extract
 Lumbrokinase/Nattokinase/Serrapeptase
 Berberine
 Green tea
 Vitamin D
 Grape seed extract
 Bonito peptide powder
 Gut repair blend
 L-proline
 L-lysine
 Phosphatidylcholine
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Supplementation - Hedberg
 Magnesium-l-threonate 144 mg/day
 NAC 700 mg tid
 Liposomal Glutathione 2 tsp/day
 Probiotics – Bacillus species
 Gingko biloba 120 mg bid
 Korean ginseng tincture
 PEA 600 mg bid + Luteolin 100 mg bid
 Monolaurin protocol
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Treatment Plan
 Limbic System 

Retraining – Gupta 
Program

 Vagus nerve stimulation 
- GammaCore

 Microcirculation 
strategies

 Local Table Tennis 
Club

 Increase nature 
exposure

 Hyperbaric Oxygen 
Therapy
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On a total of 58 patients hospitalized for COVID-19, 24 (41.4%) received OB during 
hospitalization (OB+) while 34 (58.6%) taken only the standard treatment (OB–). Serum 
metabolomic profiling of patients has been performed at both hospital acceptance (T0) 
and discharge (T1). 70.7% of participants reported fatigue while 29.3% were negative 
for such condition. The OB+ group showed a significantly lower proportion of subjects 
reporting fatigue than the OB– one (p < 0.01). Furthermore, OB+ subjects were 
characterized by significantly increased concentrations of serum Arginine, Asparagine, 
Lactate opposite to lower levels of 3-Hydroxyisobutirate than those not treated with 
probiotics. Our results strongly suggest that in COVID-19, the administration of 
probiotics during hospitalization may prevent the development of chronic fatigue by 
impacting key metabolites involved in the utilization of glucose as well as in energy 
pathways.
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Chronic Virus 
(EBV, CMV, HHV-6 etc.)

 Monolaurin 600 mg protocol
 Cs-4 Cordyceps: 1,000 mg tid
 Liposomal Glutathione 500 mg qd or NAC 700 mg tid
 Black Cumin Seed Oil 500 mg bid Curcumin 500 mg 

bid 
 Resveratrol + Quercetin 225 mg bid
 Probiotic – Bacillus, Lacto/bifido blend 1 bid
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In many studies, EGb 761(Gingko biloba) has been demonstrated to protect 
endothelial cells, to have potent anti-inflammatory effects, and to enhance 
neuroplasticity. CASE REPORT Here, we report for the first time the application 
of EGb 761 in the therapy of post-COVID-19-related cognitive deficits. Three 
women and 2 men, aged 26 to 59 years (average age 34.6 years), presented 
with concentration and attention deficits, cognitive deficiencies, and/or fatigue 
9-35 weeks after infection. A daily dose of 2×80 mg of EGb 761 did not cause 
any detectable adverse effects, and it substantially improved or completely 
restored cognitive deficits and, when initially present, also other symptoms, 
such as fatigue and hyposmia, within an observation period of up to 6 months.
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This study demonstrates histopathological and physiological effects of 
testicular ischemia/perfusion (I/R) injury and the possible protective 
effects of Ginkgo biloba treatment. Plasma-free testosterone was 
significantly decreased, while plasma FSH, TNF-α, IL-1β, and testicular 
mitochondrial NAD+ were significantly increased in I/R group compared 
to control group. These parameters were reversed in Gingko biloba 
treated I/R group compared to I/R group. I/R caused marked testicular 
damage and increased APAF-1 in the apoptotic cells which were 
reversed by Ginkgo biloba treatment. Also, testicular injury could be 
reduced by Gingko biloba administration alone.
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Transcranial magnetic stimulation (TMS) studies showed that patients with cognitive dysfunction 
and fatigue after COVID-19 exhibit impaired cortical GABAB-ergic activity, as revealed by reduced 
long-interval intracortical inhibition (LICI). Aim of this study was to test the effects of co-
ultramicronized palmitoylethanolamide/luteolin (PEA-LUT), an endocannabinoid-like mediator able 
to enhance GABA-ergic transmission and to reduce neuroinflammation, on LICI.

Methods: Thirty-nine patients (26 females, mean age 49.9 ± 11.4 years, mean time from infection 
296.7 ± 112.3 days) suffering from persistent cognitive difficulties and fatigue after mild COVID-19 
were randomly assigned to receive either PEA-LUT 700 mg + 70 mg or PLACEBO, administered 
orally bid for eight weeks.

Conclusions: Eight weeks of treatment with PEA-LUT restore GABAB activity and cortical 
plasticity in long Covid patients.

Significance: This study confirms altered physiology of the motor cortex in long COVID-19 
syndrome and indicates PEA-LUT as a candidate for the treatment of this post-viral condition. 
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Palmitoylethanolamide (PEA) is a naturally occurring lipid mediator that 
has an entourage effect on the endocannabinoid system mitigating the 
cytokine storm. The aim of this retrospective study is to evaluate the 
potential efficacy of PEA in the treatment of long COVID. We included 
only long COVID patients who were treated with PEA 600 mg two times 
daily for about 3 months. A substantial difference in the PCFS score 
between the two groups at baseline and after treatment with PEA were 
found. Our findings encourage the use of PEA as a potentially effective 
therapy in patients with long COVID. 
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Seventy-three patients were randomized to receive daily 40 session of HBOT (n = 37) 
or sham (n = 36). Following HBOT, there was a significant group-by-time interaction in 
global cognitive function, attention and executive function. Significant improvement was 
also demonstrated in the energy domain, sleep, psychiatric symptoms, and pain 
interference. Clinical outcomes were associated with significant improvement in brain 
MRI perfusion and microstructural changes in the supramarginal gyrus, left 
supplementary motor area, right insula, left frontal precentral gyrus, right middle frontal 
gyrus, and superior corona radiate. These results indicate that HBOT can induce 
neuroplasticity and improve cognitive, psychiatric, fatigue, sleep and pain symptoms of 
patients suffering from post-COVID-19 condition. HBOT's beneficial effect may be 
attributed to increased brain perfusion and neuroplasticity in regions associated with 
cognitive and emotional roles. 
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Two female long-COVID patients were treated for 10-13 days with alternating current stimulation 
of the eyes and brain. While one patient (age 40) was infected with the SARS CoV-2 virus, the 
other (age 72) developed symptoms following AstraZeneca vaccination. One patient was also 
tested with a cognitive test battery and with a retinal dynamic vascular analyser (DVA), a 
surrogate marker of vascular dysregulation in the brain.

Results: In both patients NIBS markedly improved cognition and partially reversed visual field loss 
within 3-4 days. Cognitive tests in one patient confirmed recovery of up to 40-60% in cognitive 
subfunctions with perimetry results showing stable and visual field recovery even during follow-
up. DVA showed that NIBS reduced vascular dysregulation by normalizing vessel dynamics 
(dilation/constriction), with particularly noticeable changes in the peripheral veins and arteries.

Conclusions: NIBS was effective in improving visual and cognitive deficits in two confirmed 
SARS-COV-2 patients. Because recovery of function was associated with restoration of vascular 
autoregulation, we propose that (i) hypometabolic, "silent" neurons are the likely biological cause 
of long-COVID associated visual and cognitive deficits, and (ii) reoxygenation of these "silent" 
neurons provides the basis for neural reactivation and neurological recovery. Controlled trials are 
now needed to confirm these observations. 
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Forty women were randomized to two groups: intervention and placebo. Both groups inhaled the 
assigned product twice daily for fourteen consecutive days.

Results: Individuals who inhaled the essential oil blend for 2 weeks had significantly lower fatigue 
scores after controlling for baseline scores, employment status, BMI, olfactory function, and time 
since diagnosis, with a large effect size. Subscale analysis identified subscales of vigor, as well as 
global, behavioral, general, and mental fatigue as benefiting from the intervention. This study 
provides evidence that a proprietary aromatherapy blend can significantly improve energy levels 
among women who are experiencing fatigue after recovering from COVID-19. 
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Long COVID Protocol
 Vitamin D+K 5-10,000 IU/day
 Resveratrol + Quercetin 225 mg bid
 Buffered C 1,000 mg bid
 NAC 700 mg tid
 L-arginine or L-citrulline 1,500 mg bid
 Black Cumin Seed Oil Softgels 1,000-

3,000 mg/day or Curcumin 500 mg bid
 Melatonin .3-3 mg
 Nattokinase 100 mg bid or Bromelain 

500 mg bid
 Gingko Biloba 120 mg bid

 Probiotics
 Magnesium-l-threonate 144 mg/day
 Berberine 500 mg bid
 Cod Liver Oil 1 tsp or 3 softgels/day
 Cordyceps 1,000 mg tid or Adrenal 

adaptogens (Panax, eleuthero, 
rhodiola, ashwagandha)

 PEA 600 mg bid + Luteolin 100 mg 
bid

 Reginator Amino Acid Blend + HMB
 Aspirin 81 mg/day
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Long COVID Protocol
 Low-Histamine, anti-

inflammatory diet
 Intermittent fasting
 NIBS
 Vagus Nerve Stimulation
 Limbic System Retraining 

– Gupta Program

 Tai Chi or Yoga
 Mindfulness meditation
 Whole body vibration 

therapy
 Hyperbaric Oxygen 

Therapy
 Microcirculation strategies
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Questions?

Send email for detailed Long COVID Protocol: 

drhedberg@hedberginstitute.com
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