
Dr. Robert Silverman  
DC, DACBN, MS, CNS, CCN, CSCS, CIISN, CKTP, 

CES, DCBCN, HKC, FAKTR

www.DrRobertSilverman.com

Immune 
Reboot

@drrobsilverman @drrobertsilverman@DrRobertSilverman

http://www.drrobertsilverman.com/


Disclaimer

Please note that this content is intended solely as an informational reference tool 

for practicing health care professionals. The content provided is not intended to be 

for medical diagnosis or treatment, is not a substitute for your professional 

judgment, and is not meant to provide you medical or professional advice. You 

should evaluate and independently confirm the appropriateness of the content 

provided and rely on your experience, judgment, and other available resources 

when applying the provided content to an actual patient care situation. These 

statements have not been evaluated by the Food and Drug Administration. Dietary 

supplements, including any dietary ingredients mentioned or referred to, are not 

intended to diagnose, treat, cure, or prevent any disease.



You can’t control the virus, but 
you can control the host



BARRIERS INNATE IMMUNITY ACQUIRED IMMUNITY

The immune system provides 3 levels of defense
against disease-causing organisms

Prevent entry General defense Specific defense

● Skin & mucus membranes

● Stomach acid & digestive 

enzymes

● Beneficial bacteria that live in 

the colon (the gut microbiota)

● WBCs, called neutrophils & 

macrophages, engulf & 

destroy foreign invaders & 

damaged cells

● WBCs called T lymphocytes (T 

cells) target & destroy infected 

or cancerous cells

● WBC’s called B lymphocytes 
(B cells) & plasma cells 

produce antibodies that 

target & destroy infected or 

cancerous cells

Innate vs. acquired immunity

1 2 3
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Immune Response to COVID

Inflammation
Innate 

Immunity
Specific 

Immunity
Resolution Memory

SARS-CoV2

Start high 

Doesn’t shut down

Virulence factors 

May not launch
Slow resolutionLess cells



Cov-besity



Pre-infection vitamin D levels and COVID-19

• 1,176 patients – April 2020-Feb 2021

• Positive PCR tests 

• Vitamin D levels measured 2 weeks to 2 years prior to infection

Results: Vitamin D levels less than 20 – 14 x more likely to have 
severe/critical COVID case than those with more than 40

Mortality rate: 

• Sufficient vitamin D levels – 2.3%

• Deficient vitamin D levels – 25.6%

Dror AA, Morozov N, Daoud A, et al. Pre-infection 25-hydroxyvitamin D3 levels and association with severity of COVID-19 illness. PLoS ONE, 2022;17(2):e0263069



COVID-19 virus can have long-term effects on heart rate

• 1 in 6 people with COVID-19 experience irregular heartbeat for more than 
4 months after developing initial symptoms

• Took several months after contracting COVID-19 to return to normal resting 
heart rates, energy levels, and sleep patterns – citing data from wearable 
devices

• Data from:
• 234 positive COVID-19 patients

• 641 tested negative

• On average – took participants with virus 79 days after onset of symptoms to return to their 
normal resting heart rates and 32 days to reach pre-infection step counts

• Sleep patterns returned 24 days after positive test

Radin JM, Quer G, Ramos E, et al. Assessment of Prolonged Physiological and Behavioral Changes Associated With COVID-19 Infection. JAMA Netw Open. 2021;4(7):e2115959



COVID ups diabetes risk 40% a year later

Yan Xie, Ziyad Al-Aly. Risks and burdens of incident diabetes in long COVID: a cohort study. The Lancet Diabetes & Endocrinology, 21 March 2022



Influence of nutritional intakes in Japan and the US on 
COVID-19 infection

• COVID cases - 12.1 X higher in the US than Japan

• Death - 17.4 X higher in the US than Japan

Diet

• 1.5 X more saturated fat, less EPA/DHA consumed in the US than in 
Japan

• US consumes more: beef 396%, sugar and sweeteners 235%

• Japan more: fish 44.3%, rice 11.5%, tea 54.7%

• Prevalence of obesity:
• American men – 7.4 X greater

• American women – 10 X greater

Kagawa Y. Influence of Nutritional Intakes in Japan and the United States on COVID-19 Infection. Nutrients. 2022 Feb 1;14(3):633



Recognize the possible 

rise in autoimmunity 

and increased 

inflammatory status 

following recovery from 

COVID-19 infection

Let’s Talk



Possible relationship between SARS-CoV-2 proteins and 
autoimmune target proteins

Vojdani A, Vojdani E, Kharrazian D. Front Immunol. 19 Jan 2021;11:3679



COVID-19 and autoimmunity

• COVID-19 shifts from B cell activation in germinal cells within lymph 
node follicles to extrafollicular B cell activation

Takeaway: extrafollicular B cell maturation may yield more autoreactive 
B cells

MC Woodruff, RP Ramonell, DC Nguyen, et al. Extrafollicular B cell responses correlate with neutralizing antibodies and morbidity in COVID-19. 7 Oct 2020, Nat 

Immunol.



What is the trigger for autoimmunity?
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The development of autoimmune diseases 
following SARS-CoV-2 infection

Halpert G, Shoenfeld Y. SARS-CoV-2, the autoimmune virus. Autoimmun Rev. 2020;19(12):102695. doi:10.1016/j.autrev.2020.102695



Covid-19

UCLA researchers –

30% of people treated for COVID-19 developed PASC

SM Yoo, TC Liu, Y Motwani, Y. et al. Factors Associated with Post-Acute Sequelae of SARS-CoV-2 (PASC) After Diagnosis of Symptomatic COVID-19 in the 

Inpatient and Outpatient Setting in a Diverse Cohort. J Gen Intern Med, 7 Apr 2022



Multi-System Manifestation of PASC

David H. Jiang et al. Postacute Sequelae of Severe Acute Respiratory Syndrome Coronavirus 2 Infection, J Am Coll Cardiol Basic Trans Science, 2021



Long-hauler syndrome

• 55%  of patients had at least 1 COVID-19 symptom 2 years later

• 6 months after infection – 68%

• Participants generally had poorer health 2 years later

• Symptoms – pain, fatigue, problems with sleeping, mental health

• They also went to doctor more than pre-pandemic

• Had harder time exercising

• Experienced poor quality of life

L Huang, X Li, X Gu, et al. Health outcomes in people 2 years after surviving hospitalisation with COVID-19: a longitudinal cohort study. The Lancet Respiratory 

Symptom, 11 May 2022



COVID-19 long-haul

Findings:

• COVID-19 infection has more than 50 long-term effects

• 228 of 348 participants had at least 1 symptom suggestive of vagus 
nerve dysfunction – diarrhea most frequent symptom

• Exercise produce exerkines – substances produced/generated with 
exercise (includes hormones and metabolites)

• Strength training essential – long-hauler has typical loss of muscle-
mass

Mayca González, Precision Health: A COVID-19 Professional Debate. 7th International Congress of the Spanish Society of Precision Health, May 2022



Long COVID

• 41 studies

• Global prevalence of post-COVID was 43%

• Hospitalized – 54%

• Non-hospitalized – 34%

• Global prevalence 120 days after infection – 49%

• Fatigue – most common symptom 

C Chen, SR Haupert, L Zimmermann, et al. Global Prevalence of Post COVID-19 Condition or Long COVID: A Meta-Analysis and Systematic Review. The Journal of 

Infectious Diseases, 2022;jiac136

IFM, May 2022 webinar series



Neurological symptoms persist in majority of 
long-haulers

Summary: 

6 months following COVID-19 infection, 2/3 of patients still experienced 
neurological symptoms including headaches, memory impairment, 
decreased concentration that impacted their quality of life

ST Ali, AK Kang, TR Patel, et al. Annals of Clinical and Translational Neurology, Evolution of neurologic symptoms in non-hospitalized COVID-19 “long 
haulers”, 24 May 2022



Symptoms for long-COVID in non-hospitalized 
adults

Total of 62 symptoms significantly associated with SARs-CoV-2 
infection after 12 weeks

A Subramanian, K Nirantharakumar, S Hughes, et al. Symptoms and risk factors for long COVID in non-hospitalized adults. Nat Med, 25 July 2022



Distinguishing features of long COVID

Findings:

• 215 patients

• Increased circulating myeloid and lymphocyte populations compared 
to control groups

• Elevated humoral responses directed against SARS-CoV-2 among 
participants with Long COVID

• Increases in antibody responses – Epstein-Barr virus

• Long COVID patients had decreased cortisol

J Klein, J Wood, J Jaycox, et al. Distinguishing features of Long COVID identified through immune profiling. medRxiv, 2022.08.09.22278592



Long-COVID

• Cortisol low with long-COVID patients

• ACTH typically increased if cortisol is low, but didn’t:
• Long Covid individuals have a hypothalamic-pituitary-adrenal axis (HPA) 

dysfunction

• Low cortisol typical with chronic fatigue syndrome

E Topol. Some Light on Long Covid, Ground Truths, 11 Aug 2022



Impaired exercise capacity in post-COVID 
syndrome

Results:

• 55% of those with long-COVID also had abnormal exercise testing 
results

• Patients with elevated blood-clotting marker levels – 4X more likely to 
show persistent deficits in exercise capacity

• Results suggest patients with long-COVID should be screened for 
impaired exercise capacity and markers associated with blood clotting

N Prasannan, M Heightman, T Hillman, et al. Impaired exercise capacity in post-COVID syndrome: the role of VWF-ADAMTS13 axis. Blood Adv, 11 May 2022



How long COVID exhausts the body

4 factors increase risk/immune system:

• High levels of viral RNA during infection

• Presence of certain autoantibodies

• Reactivation of Epstein-Barr virus

• Having type-2 diabetes

Long-COVID patients have:

• Disrupted immune systems

• Viral genetic material remain embedded in intestines and lymph 
nodes

New York Times, 19 Feb 2022



How long COVID exhausts the body (cont’d)

Circulatory system:

• Small fiber neuropathy – associated with dysautonomia

• Microscopic blood clots

• Increased cytokines – decreased usage of O2

Brain:

• Cognitive impairment

• Reduction of amount of blood leading to chronic fatigue

New York Times, 19 Feb 2022



Cell danger response (CDR)

• CDR – complex innate defense by our individual cells to 
danger/cellular threat

• Our cells must maintain certain level of energy for cellular 
homeostasis

• If drop in energy – our mitochondria senses as threat

• Results in mitochondria changing primary function from energy 
production to cell defense

• Switch called cell danger response

Naviaux RK. Metabolic features of the cell danger response. Mitochondrion. 2014 May;16:7-17



Long COVID and Epstein-Barr Virus (EBV) reactivation

• 185 randomly selected COVID-19 patients

• 30.3% developed long-COVID 

• Of those, 66.7% long COVID subjects versus 10% control subjects –
positive for EBV reactivation

• Reactivation of EBV may occur early in COVID-19 infection cycle

Conclusion:

Many long COVID symptoms may not be direct result of SARs-CoV-2 
virus but may be result of COVID-19 inflammation-induced EBV 
reactivation

Gold JE, Okyay RA, Licht WE, Hurley DJ. Investigation of Long COVID Prevalence and Its Relationship to Epstein-Barr Virus Reactivation. Pathogens. 2021 Jun 

17;10(6):763



Long COVID: disrupted sleep, fatigue common 
months after infection

• After recovery from COVID-19:

• 41.3% of patients reported at least moderate 
sleep disturbances

• 8% described severe sleep issues

• More than two-thirds of patients (67.2%) 
reported moderate fatigue

• Anxiety linked to increased long-COVID sleep 
disruption

CPena Orbea, B Lapin, I Katzan, et al. 0735 Sleep Disturbances in Post-Acute Sequelae of COVID-19 (PASC). Sleep, June 2022;45(1):A321



Biological changes of people post-COVID

• Disturbances in circulatory function:
• Destruction of enzyme that is cellular receptor for the virus

• Ongoing state of inflammation in the body:
• Immune system typically not returned to pre-COVID state

• Abnormalities in T cell function

• High rate of autoantibody function

• Mitochondrial distress/dysfunction

• Gut microbiome – maybe first:
• Loss of diversity

• Loss of anti-inflammatory organism

• Increased level of inflammatory-reducing microbes

• Increased leaky gut occurrence 



New definitions - PASC

• Subacute or ongoing COVID-19 (post-acute COVID-19 syndrome):
symptoms continuing beyond the 4 weeks or acute infection, up to 12 
weeks

• Post-COVID-19 syndrome/conditions (long-COVID, long-haulers 
syndrome): chronic ongoing COVID-19 symptoms beyond 12 weeks 
from acute infection

• Post-acute sequelae of COVID-19 (PASC): symptoms persisting 
beyond the 4-week period of acute infection

Munipalli B, Seim L, Dawson NL, et al. Post-acute sequelae of COVID-19 (PASC): a meta-narrative review of pathophysiology, prevalence, and 

management. SN Compr Clin Med. 2022;4(1):90



Do we have a better answer?

YES!



Nutrition could play key role in 
management of 

post-COVID-19 syndrome

Motti ML, Tafuri D, Donini L, et al. The Role of Nutrients in Prevention, Treatment and Post-Coronavirus Disease-2019 (COVID-19). Nutrients. 2022;14(5):1000

Maffetone Philip B., Laursen Paul B. Rethinking COVID-19 and Beyond: Prevention, Remedies, and Recovery. Front Public Health, 23 Feb 2022;20



Anatomy of taste and olfaction

COVID 19-Induced Smell and Taste Impairments: Putative Impact on Physiology, Front Physiol. 26 January 2021;11 Sec. Integrative Physiology



Taste and smell disorders in COVID: role of 
interleukin-6 (IL-6)

• IL-6 levels in COVID-19 patients in relation to olfactory or gustatory 
disorders – correlated from time of their admission to time of swab

• Statistical significant correlation between the decrease of IL-6 levels 
and improvement of smell

Taste and Smell Disorders in COVID-19 Patients: Role of Interleukin-6. ACS Chem Neurosci. 2020 Sep 2;11(17):2774-2781



The time to repair the roof is when the sun 

is shining.

John F. Kennedy





Pecora F, Persico F, Argentiero A, et al. The Role of 

Micronutrients in Support of the Immune Response against 

Viral Infections. Nutrients. 2020; 12(10):3198



Immune support 
supplements 

• Vitamin C 

• Zinc  

• Mixed mushroom 
complex 

• Vitamin D3 with K2 

• Probiotics 

• Mutivitamin/mineral

• PEA

• NAC/Liposomal 
glutathione 

• Selenium 

• Omega-3 fatty acid 

• Pro-resolving 
mediators 

• Vitamin A



Omicron 

• Discovered in South Africa

• Typically occurring in individuals with weakened immune system 
allowing multiple replications

• 50 different variations than the “wild-type” virus
• 37 different mutations in spike protein itself

• Variant spike protein able to bind 2.4 x better than original

• Appears to be able to ping-pong between humans and other 
mammals

Broadly neutralizing antibodies overcome SARS-CoV-2 Omicron antigenic shift. Nature, 23 Dec. 2021



An annotated schematic shows the location of a 
bronchus and a lung

Businessinsider.com 31 Dec 2021

B Meng, I ATM Ferreira, A Abdullahi, et al. SARS-CoV-2 Omicron spike mediated immune escape, infectivity and cell-cell fusion. bioRxiv 2021.12.17.473248

Omicron might be milder 
because it has a less 
effective way of 
attacking lung cells



Vitamin D 
levels/COVID-19

• Population study and 7 clinical 
studies found – highly vitamin D 
levels linked to lower COVID-19 
mortality risk

• 50 ng/ml

Borsche L, Glauner B, von Mendel J. COVID-19 Mortality Risk Correlates Inversely 

with Vitamin D3 Status, and a Mortality Rate Close to Zero Could Theoretically 

Be Achieved at 50 ng/mL 25(OH)D3: Results of a Systematic Review and Meta-

Analysis. Nutrients. 2021; 13(10):3596



All disease begins 
in the leaky gut.

A. Fasano



THYROID
Hashimoto’s disease
Thyroid hormone levels

MUSCULOSKELETAL
SYSTEM
Arthritis/Joint pain
Soft-tissue injury
Cytokines, MMPS

BODY
COMPOSITION
Obesity

LPS

INSULIN
Blood sugar problems
Insulin resistance
Pre-diabetes/diabetes

LIVER
Liver dysfunction
Toxins/chemical overload

GI TRACT
Food sensitivities
Leaky gut syndrome
Yeast/Fungus
Dysbiosis (    Good bacteria)

BRAIN
Satiety
Inflammatory
Neurodegeneration

Dr. Rob’s
GUT MATRIX



Defective epithelial barriers linked to a myriad 
of chronic diseases 

Epithelial barrier hypothesis: 

• Exposure to toxins and chemicals damages epithelium 

• Defective epithelial barriers linked to rise in almost 2 billion allergic, 
autoimmune, neurodegenerative and psychiatric diseases 

• Hypothesis may provide explanation to why allergies and 
autoimmune diseases have increased recently 

Cezmi A. Akdis. Does the epithelial barrier hypothesis explain the increase in allergy, autoimmunity and other chronic conditions? Nature Reviews Immunology, 12 

April 2021



Antigen Antigen

Antigen

Antigens and toxins trigger 

inflammation in the GI tract

Gut & Mucosa- Associated 

Lymphoid Tissue (MALT & 

GALT)

MALT

GALT

MALT

GALTAlcohol
Bad

Bacteria

ToxinsToxins

Diet and lifestyle contribute to inflammation in 
your patients  



MALT

GALT

MALT

GALT

Antigen

Antigen Antigen

T CellTh1 dominance results in heightened 

inflammatory response 

B Cell

Transmigration of antigens induce an immune 
response    

Antigen

Bad

Bacteria



Immune cells activate an inflammatory response 

Cytokines

• Interleukin 1

• Interleukin 6

• Tumor Necrosis Factor-Alpha

T Helper Cell

Immune cells identify antigen

Immune cells produce cytokines

Cytokines recruit immune cells

More cytokines produced, more inflammation

Antigen





How COVID-19 causes GI symptoms

• Virus enters intestinal cells, or enterocytes using ACE2 as a receptor

• Spike protein binds to ACE2

• Triggers cells to release cytokines

• Increase in inflammation/GI symptoms

• COVID-19 changes gut microbiota

• Virus can travel through portal vein – allows viruses to impact vagus 
nerve

• Can be passed via fecal-oral transmission

• Can cause viral shedding

Kopel J, Perisetti A, Gajendran M, et al. Clinical Insights into the Gastrointestinal Manifestations of COVID-19. Dig Dis Sci. 2020;65(7):1932-1939



Severe COVID-19 complications linked to gut 
barrier breakdown (cont’d) 

• Inflammation promotes excessive gut 
permeability: 

• Increase in tight junction permeability in 
severe COVID 

• Steep increase in Zonulin release 

• Increased Zonulin a marker for higher 
mortality in severe COVID 

• LPS increased in severe COVID 

• Occludin and β-glucan also elevated 

Leila BG, Harsh D, Xiangfan Y, et al. Severe COVID-19 Is Fueled by Disrupted Gut Barrier Integrity. medRxiv 2020.11.13.20231209



J Clin Invest. 2021. https://doi.org/10.1172/JCI149633

https://doi.org/10.1172/JCI149633


COVID’s impact on the GI

• Loss of diversity

• Loss of beneficial bacteria

• Expansion of pro-inflammatory bacteria

• Expansion of yeast

• Increased incidence of “leaky gut”
• Leaky gut/COVID – linked to increased incidence of heart disease

FY Li, H Lu, XX Wang, et al. The impact of COVID-19 on intestinal flora, Medicine. September 25, 2020;99(39):e22273.

Zuo T, Zhan H, Zhang F, et al. Alterations in Fecal Fungal Microbiome of Patients With COVID-19 During Time of Hospitalization until Discharge. Gastroenterology. 

2020;159(4):1302-1310.e5



Post-acute COVID-19 syndrome and gut 
dysbiosis linger beyond 1 year after SARS-
CoV-2 clearance

Su Q, Lau RI, Liu Q, et al. Post-acute COVID-19 syndrome and gut dysbiosis linger beyond 1 year after SARS-CoV-2 clearance. Gut. Published Online First: 08 

August 2022



Zhu X, Han Y, Du J, et al. OncoTarget. 2017 May 10;8(32):53829-53838 

GUT-LUNG 
CONNECTION



Illustrative model of 
SARS-CoV-2 
infection and its 
association with the 
lung-gut-brain axis 
and microbiome 
dysbiosis

Translational Research 2020 22657-69DOI: (10.1016/j.trsl.2020.08.004) Created with Biorender.com



Gut-lung communication

Mathieu E, Escribano-Vazquez U, Descamps D, et al. Frontiers in Physiology, 2018;9:1168



Pulmonary microbiome in health and critical illness

Samiran M, Dusan H. Yale J Biol Med, 2018 Jun; 91(2): 143–149



Vagal nerve stimulation: 
gut-lung axis   

• Vagal nerve stimulation – effective 
strategy to protect against acute 
lung injury 

• Protective effects of vagal nerve 
stimulation to prevent acute lung 
injury – eliminated by performing 
abdominal vagotomy

Michael JK, Carrie YP, Gerald C, et al. Surgery, September 2011;150(3):379-89



Zhu X, Han Y, Du J, et al. OncoTarget. 2017 May 10;8(32):53829-53838 

GUT-BRAIN 
CONNECTION

Getting to the root 

of the broken brain



INTESTINAL 
INFLAMMATION

GUT ON FIRE MEANS BRAIN ON FIRE







THE 

Reset diet/lifestyle/mindset

Remove unwanted pathogens

Replace needed digestive enzymes and stomach acid

Regenerate damaged intestinal mucosa

Re-inoculate with quality pre and probiotics

Reintroduce certain foods removed in step 2

Retain your health and GI integrity

7(R) ACTION PLAN



Brain supplements for BBB/neuroplasticity

• EPA/DHA

• Turmeric

• Pro-Resolving Mediators

• Mag L-threonate 

• Glutathione 

• MCT oil 

• Taurine

• Pre/probiotics

• Resveratrol

• Ketones

• Low-level laser therapy



Controlling your HOST

Avoid certain foods: 
• GPS 

• DNA

• Follow an anti-inflammatory diet

• Control your glycemic load

• Detect or avoid food sensitivities

• Environmental overload



Controlling your HOST (cont’d)

Make clean-eating a priority:

• Organic 

• Wild SMASH fish 

• Plant-based diet 

• Fruits and vegetables 

• Grass-fed meats 

• High fiber 

• Nuts and seeds 

• Chicken soup 

• Snack - organic dark chocolate 

• Herbals - ginger, turmeric 

• Bone broth 

• Appropriate fluid intake 

• Organic coffee, tea

• Oils – EVOO, avocado, macadamia nut 

• Mushrooms - shiitake, reishi, chaga, 
turkey tail, maitake, oyster, lion’s main 

• Include nuts, avocado, olive oil in your diet

• Oleic acid from these foods stimulate SIRT1 – the defense enzyme 



Controlling your HOST (cont’d)
• High polyphenol fiber diet has health promoting impact on gut

• Enhance ability to generate ACE2 enzymes (typically destroyed by the virus):

• Vitamin D

• Curcumin – supplementation improves outcome of people with COVID-19

• Resveratrol

• Quercetin 

• Enhance growth of Faecalibacterium prausnitzii. Use:

• B. Longum

• B. Coagulans

• Butyrate 

• Diarrhea or abdominal pain – B. Subtitlis:

• Stimulates immune response in gut

• Eliminates any traces of the virus in GI tract

• Stimulates production of alpha – interferon

Pawar KS, Mastud RN, Pawar SK, et al. Oral Curcumin With Piperine as Adjuvant Therapy for the Treatment of COVID-19: A Randomized Clinical Trial. Front Pharmacol. 

2021 May 28;12:669362

Kim H, Jeong Y, et al. Microorganisms. 2020;8(5):788



Controlling your HOST (cont’d)

• Consider a time-restrictive eating (intermittent fasting) - fast for 12-16 
hours 

• Get sufficient sleep - aim for 7-8 good quality hours 

• Home exercise plan  

• Chiropractic care

• Low level laser therapy

• Modify stress

• Support your immune system



People who practice 
intermittent fasting 
experience less severe 
complications from COVID-19

BD Horne, HT May, JB Muhlestein, et al. Association of periodic fasting with lower severity of COVID-19 outcomes in the SARS-CoV-2 prevaccine era: an 

observational cohort from the INSPIRE registry. BMJ Nutrition, Prevention & Health, 2022; e000462





“Your profession is not what brings 
home your weekly paycheck, your 
profession is what you're put here on 
earth to do, with such passion and 
such intensity that it becomes spiritual 
in calling“ .
— Vincent Van Gogh
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