
 The Food and Supplement Guide For 
 the Coronavirus 

 Version 8, Updated August 1, 2022 

 by Chris Masterjohn, PhD 

 This guide provides my recommendations for nutritional and herbal defense against COVID. 
 This version has a brand-new protocol for healing post-COVID and for long-COVID, revises the 
 acute protocol to incorporate my latest research on the causes of immune dysfunction in severe 
 COVID, and updates version 7’s review of randomized controlled trials to include new trials that 
 have been published. This protocol represents the best of science-backed strategies for 
 nutritional and herbal anti-COVID defense. 

 Disclaimer 
 This protocol takes no position on hygiene, masking, vaccination, or other pharmaceuticals. These are 
 considered fully outside the scope of this guide. The fact that the guide does not cover these topics does 
 not imply that they are not important, or that the contents of the guide are meant to serve as a substitute 
 for them. Please consult a caring health care practitioner who shares your values and other sources you 
 trust, discuss these issues with your doctor, and consider them independently from the information in this 
 guide. 

 I have a PhD in Nutritional Sciences and my expertise is in performing and evaluating nutritional research. 
 I am not a medical doctor. This guide is meant for educational purposes only, and does not constitute 
 medical or nutritional advice or act as a substitute for seeking such advice from a qualified health 
 professional. 

 In order to make this guide easier to read, I have used a conversational tone in many places with 
 personal pronouns, such as “I” and “you.” This is meant  only  to make it more pleasant to read, and is not 
 meant to imply that the guide constitutes any form of advice, whether personal or general. 
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 The Protocol 

 The Big Picture 
 While this protocol emphasizes the nutrients, herbs, and other natural compounds that have the 
 best science behind their ability to protect against COVID, it is important to remember that good 
 sleep, rest, healthy stress management, rich social connections, an enjoyable life, a positive 
 outlook, a sense of purpose, sunshine, fresh air, and exercise are all important to staying 
 healthy. When it comes to nutrition,  any  nutritional  deficiency can hurt our immune system. To 
 make sure no stone goes unturned, please see the  Appendix:  How to Get Enough of Everything 
 to make sure you are implementing this protocol against a background of a healthy and well 
 balanced diet. 

 Stocking Your Cabinets 
 You should read the whole protocol before buying anything. It will, however, be very helpful to 
 have a shopping list in an easy-to-find place, so here it is. 
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 It is very important to have your cabinets stocked with everything you might need if the worst 
 happens. You don’t want to run into a situation where you become unexpectedly ill and suddenly 
 have to purchase something that could take days or weeks to come in, or would require going to 
 the store when you are least able to and when you’re best off staying home to prevent others 
 from getting sick. 

 In this shopping list, I only mention specific brands or products when I believe certain products 
 are superior to most others available. Otherwise, I leave specific brand and product choices to 
 you. 

 The Essentials 
 From prevention through getting a severe COVID case through healing from acute COVID or 
 long-COVID, you will definitely need vitamin D (10,000 IU dose for if you get sick, a variable 
 dose you will decide on later for prevention), vitamin A as retinol or retinyl palmitate (a 10,000 IU 
 dose for if you get sick), vitamin K2 (a 200 mcg dose, preferably a mix of MK-4 and MK-7 for 
 prevention), a low-dose vitamin E (20 IU of alpha-tocopherol; for example,  Jarrow Tocosorb  for 
 prevention); vitamin C in 200 mg doses, preferably from whole foods;  povidone-iodine  (you will 
 need a  nasal irrigation system  or  spray bottle  or  nasal swab  , and a  dropper  ; you may wind up 
 replacing this with Listerine,  Betadine Cold Defense  , and eyelid wipes), black seed oil (500 mg 
 capsules), melatonin (9 or 10 milligram doses, which can be made from 3 or 5 mg doses), 
 L-arginine and L-tryptophan (for both, either a powder or capsules able to supply 1.5 gram 
 doses), N-acetyl-cysteine (either powder or capsules in a dose that would make it easy to 
 consume up to 2 grams 5 times a day in the most severe cases) and glycine (either powder or 
 capsules in a dose that would make it easy to consume 2.5 grams 3 times a day in the most 
 severe cases). In the healing phase you will need collagen or bone broth, and faty fish, fish oil, 
 or cod liver oil for omega-3 fatty acids (which might wind up providing part of your vitamins A 
 and D). 

 Things You May Need 
 If you use things in the “Best Add-Ons” category, you may wind up using food for the minerals, 
 but you might need supplemental sources of zinc, copper, or iron. My favorite food-based 
 supplement that combines zinc, copper and other minerals is  Oystermax  . Otherwise my 
 preferred zinc/copper supplement is  Jarrow Zinc Balance.  If you can afford it, and need a source 
 of copper beyond these and what your diet provides, the best isolated copper supplement is 
 Mitosynergy Mitoactivator Extra Strength  . However, you might wind up getting your copper from 
 superfoods like dark chocolate, spirulina, shiitake mushrooms, or sesame seeds.  Life Extension 
 Enhanced Zinc Acetate Lozenges  are one of the most  important add-ons, as these have a 
 unique ability to deliver antiviral zinc ions throughout your nose and throat. If you use quercetin, 
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 it has to be “quercetin phytosome.” My preference is  Peak Performance  , but there are several 
 brands that offer this form of quercetin. Two add-ons that require very specific sourcing are 
 Xebevir AB21 probiotic  , which ships from Spain, and  Apis Floris Propomax Brazilian  Green Bee 
 Propolis  ,  which is available in the US from  Walmart  ,  Amazon  (as a pack of 2), or  New Green 
 USA  . You may need reduced glutathione (you can get  liposomal but it isn’t necessary). If using 
 David Brownstein’s nebulizing protocol, you will need a  nebulizer  , salt,  food-grade H2O2  , 
 Lugol’s  , and  food-grade magnesium sulfate  .  If you  use strategies in the “Might Help” category, 
 you may need to buy coenzyme Q10 (ubiquinol, 100 mg dose) and whey protein. In the healing 
 protocol, depending on your food choices, you may need biotin in 5 mg doses; vitamin B6 as 
 pyridoxal 5’-phosphate in 25 mg doses, manganese in 3 mg doses, and molybdenum in 500 
 mcg or smaller doses. In the long-COVID protocol, depending on your labwork and symptoms, 
 you may need iron bisglycinate in 18 mg doses, nattokinase in 2000 FU (100 mg) doses, 
 selenomethionine in 100 mcg doses, alpha-GPC in 300 or 400 mg doses, ginkgo biloba in 240 
 mg doses, or oxaloacetate in 500 mg doses. 

 Implementing the Protocol 

 The amounts listed are for adults. For children, unless otherwise noted, divide the doses of 
 anything swallowed by 2 and multiply by each 1000 Calories in the child’s diet. 

 Everyday Use for Everyone: The One Essential 

 ●  Maintain Vitamin D Status in the 50-60 ng/mL range:  Many people will require 5,000 
 IU to obtain this level, but you should test your vitamin D status (the test is known as 
 25(OH)D; you can ask your doctor for the test, in most states you can order it from 
 directlabs.com and complete the test at a local Quest, or you can use a  home kit  , such 
 as this one from Grassroots Health) once every 3-4 months until you know you have 
 stabilized at 50-60 ng/mL. While maintaining vitamin D status at this level, it is important 
 to get a daily dose of at least 5,000 IU of vitamin A as retinol (or retinyl palmitate), 20 IU 
 of vitamin E as alpha-tocopherol, and 200 mcg vitamin K2, preferably as a mix of MK-4 
 and MK-7. 

 Caution:  Anyone on oral anticoagulants such as warfarin  or any of its 
 relatives must discuss any changes to their vitamin K intake, whether 
 from food or supplements, with the doctor prescribing the medication 
 before implementing these changes. The vitamin K could interfere with 
 the medication or alter the dose needed. 
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https://www.grassrootshealth.net/project/daction/


 Everyday Use for Everyone: The Best Add-On 
 ●  Nutritional Zinc:  Foods or supplements providing 7-15  milligrams of zinc taken at least 

 once per day. Choose one of the following options to provide each dose of 7-15 
 milligrams of zinc: one or two oysters; oyster extract supplements providing the 
 equivalent; any zinc supplement (including zinc methionine, glycine, gluconate, acetate, 
 citrate, or sulfate) that isn’t oxide or picolinate. Take on an empty stomach unless that 
 causes nausea. Avoid taking it with whole grains, nuts, seeds, legumes, or coffee. 

 Everyday Use for High-Risk Situations: The Best Add-Ons 
 When determining whether you should follow this part of the protocol, you must first define your 
 environmental and personal risk. Since you need to manage your risk according to your own 
 risk tolerance, this protocol does not attempt to make an objective calculation of your risk, but 
 instead offers some suggestions. 

 Any of these alone, or in combination, could be used as indicators of being in a high-risk 
 environment: 1) local case loads are increasing; 2) the local economy or public schools have 
 reopened within the last four weeks or are about to, and it is not yet known whether local case 
 loads will increase as a result; 3) work is done in an environment where exposure to known or 
 suspected COVID infections is part of the job; 4) one has otherwise come in close contact with a 
 known or suspected COVID case. 

 Your  personal  risk is higher if you are over age 65,  if you are overweight or obese, or if you have 
 asthma or other lung problems, anemia or other blood disorders, HIV or other immune 
 problems, chronic kidney or liver disease, or Down syndrome, or if you are on 
 immunosuppressive drugs or steroids. If any of these apply, you may wish to rate yourself as 
 being in a high-risk situation even if your environment is otherwise lower-risk. You may also wish 
 to consider your situation high-risk if you have close regular contact with someone for whom any 
 of those things are true, in order to offer them greater protection. 

 The following are for everyday use if you rate your situation as high-risk: 

 ●  Quercetin phytosome  , 250 milligams with a meal twice  a day taken every day for up to 
 three months. The “phytosome” form is essential. 

 ●  Nutritional Zinc:  Increase the foods or supplements  providing 7-15 milligrams of zinc to 
 four times per day instead of once per day. Spread them out as much as possible, for up 
 to one year.  Caution:  those at high risk of iron-deficiency  anemia should supplement 18 
 mg/d iron bisglycinate while using high-dose zinc.  Important for Long-Term Use:  After 
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 one year of this zinc protocol, transition to using this once a day instead of four times a 
 day. 

 ●  Copper:  While using high-dose zinc, aim to get 4-8  milligrams of copper per day. Mix 
 and match from the following. If you chose oysters for the “nutritional zinc” part, this will 
 provide 2 milligrams of copper. If you instead chose a zinc supplement that had copper 
 in it at a 15-to-1 ratio (for example, Jarrow Zinc Balance), this will provide 4 milligrams of 
 copper. For each additional 2 milligrams you will need, use any one of the following food 
 options: 25 grams of spirulina, 40 grams of shiitake mushrooms, 50 grams of sesame 
 seeds, 50 grams of cocoa powder, 56 grams of 90% dark chocolate, or 70 grams of 70% 
 dark chocolate. If at this point you still have not hit the target, make up the remainder 
 with MitoSynergy MitoActivator Extra Strength, which provides 1 milligram for every 2 
 capsules. If this is not affordable, make up the remainder with a copper sulfate or copper 
 glycinate supplement.  Important for Long-Term Use:  This copper is meant primarily to 
 balance the zinc. After one year of the zinc protocol, transition to using the zinc dose 
 once a day, and transition the copper to 1-2 milligrams instead of 4-8 milligrams. 

 ●  Ionic Zinc Lozenge or Spray:  Choose one of the following  options. Option 1 (strongly 
 preferred):  Life Extension Enhanced Zinc Acetate lozenges  .  Suck on one per day, 
 allowing it to fully dissolve without chewing it or swallowing any pieces (this takes about 
 a half hour). Option 2 (as a backup in case the lozenges are unavailable): Transfer a 
 bottle of liquid ionic zinc (you should be able to calculate from the label that it has 
 900-1200 milligrams of zinc per ounce) into a fine mist spray bottle. Use two or three 
 sprays per day, trying to get the tongue, inside the mouth, and the back of the throat. 

 For Everyone: Before and After Every Potential Exposure 
 You first need to define “potential exposure” according to your environmental and personal risk 
 and according to your personal risk tolerance. 

 If cases are rapidly increasing in your area, and if you consider yourself or someone you love at 
 high risk of death, you may wish to consider being around other people at all a potential 
 exposure. 

 By contrast, if case loads are stable and low in your area and you consider yourself at low 
 personal risk, you may wish to consider only being around a known COVID case as a potential 
 exposure. 

 If you consider yourself and your environment intermediate-risk, reasonable interpretations of 
 “potential exposure” include spending considerable amount of time in indoor public spaces, 
 being in closely packed crowds whether indoors or outdoors, being around someone who is 
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 coughing and sneezing, putting your hands and fingers in your nose, mouth, or eyes without 
 having washed them, or being around travelers who might be traveling from a high-risk area. 

 If you work in a high-risk environment that involves continuous exposure, use these strategies 
 once every four hours. 

 The Exposure Essential: Povidone-Iodine or Its Alternatives 

 After any potential exposure that is accidental, and both before and after any potential exposure 
 that is deliberate, use the following: 

 ●  Povidone-Iodine 0.5% or 1% Intranasally, Orally, and as Eye Drops:  Using a sterile 
 swab, a nasal spray bottle, or a nasal irrigation kit, apply a 0.5% or 1% povidone-iodine 
 solution inside the nose. Then use 10 mL of the solution in the mouth, swishing for 30 
 seconds and then gargling for 30 seconds, then spitting it out. With a dropper, put one or 
 two drops in each eye. It would be wise to test the 1% and 0.5% solutions for comfort 
 and tolerability. 1% solutions have been shown to offer major protection against serious 
 illness and death. 0.5% solutions are likely to be just as effective, and may be more 
 comfortable, but have not been studied as well. 

 To make a 1% solution, start with a 10% solution and dilute it one part povidone-iodine to 
 9 parts water. For example, 1 mL povidone-iodine and 9 mL water, or 1 tsp and 9 tsp, or 
 1 gram and 9 grams. If you wish to try this first and then convert it to a 0.5% solution, 
 mix your 1% solution half and half with water. If you wish, instead, to convert the 10% 
 solution straight to a 0.5% solution without ever making a 1% solution, mix one part 
 povidone-iodine with 19 parts water. It is critical to dilute it properly because 
 concentrations above 1.25% damage nasal cilia function and concentrations above 2.5% 
 are toxic to the tissues of the nose. Some staining of the teeth may occur but it is mild 
 and reversible.  Important:  Nasal irrigation is superior  to nasal spray or swab. 

 Caution: Do not use the povidone-iodine if any of the following apply:  pregnancy, 
 any thyroid disorder, treatment with radioactive iodine, kidney failure, dermatitis 
 herpetiformis, lithium therapy, or known or suspected allergy to povidone-iodine. 
 Children are more vulnerable to excess iodine than adults, so you may wish to use the 
 alternatives for children outside of very high-risk situations. If you rate yourself as being 
 very low-risk for COVID, you may want to do the same for yourself to avoid unnecessary 
 exposure to the povidone itself or to the preservatives in the povidone-iodine solution. 

 Alternatives to Povidone-Iodine:  Rinse your mouth  for 30 seconds and gargle for 30 
 seconds with Listerine, use two sprays into each nostril of  Betadine Cold Defense  , and 
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 wipe your eyelids with eyelid wipes (Dr. Fisher is the brand commonly used in Israel, 
 where the supportive data come from). 

 Alternatively, David Brownstein suggested to me that one or two drops of Lugol’s added 
 to a Neti pot could be used, for those who can tolerate iodine but want to avoid the 
 synthetic binders. 

 The Best Exposure Add-On: Zinc Acetate Lozenges 
 Using these lozenges as a preventative does not have direct evidence from clinical trials like 
 povidone-iodine and its alternatives do, but there are strong biological reasons to believe they 
 will help, and I personally believe in their effectiveness from my own experience. 

 ●  Ionic Zinc Lozenge or Spray:  Choose one of the following options. Option 1 (strongly 
 preferred):  Life Extension Enhanced Zinc Acetate lozenges  .  Suck on one lozenge, 
 allowing it to fully dissolve without chewing it or swallowing any pieces (this takes about 
 a half hour). Option 2 (as a backup in case the lozenges are unavailable): Transfer a 
 bottle of liquid ionic zinc (you should be able to calculate from the label that it has 
 900-1200 milligrams of zinc per ounce) into a fine mist spray bottle. Use two or three 
 sprays, trying to get the tongue, inside the mouth, and the back of the throat. 

 If and When You Get Sick: The Essentials 
 If you develop any symptoms of the cold or flu, especially a fever, muscle aches, or a dry cough, 
 or any symptoms more specific to COVID, such as loss of taste or smell, you may have COVID. 
 Similarly, sneezing could be a sign if it is outside what you would expect from daily life and 
 allergy exposure. At the first symptom that  might  be COVID, before any attempt to obtain a 
 COVID test, these should be taken until symptoms resolve: 

 ●  Vitamin D:  Take 100,000 IU on day 1, 100,000 IU on  day 2, and 10,000 IU per day 
 thereafter until symptoms resolve. 

 If you have consistently been maintaining your 25(OH)D at 50-60 ng/mL, you can skip 
 the loading doses and use 10,000 IU per day from day 1 through resolution of 
 symptoms. Skipping the loading dose is not necessary, however, and including it may 
 still help. 

 Critical:  For someone admitted to the hospital with  COVID who has not been 
 following this protocol from the time of the first day of symptoms, it is too late to 
 use a loading dose of vitamin D. The doctor must prescribe calcifediol in the 
 amount of 532 mcg the first day, 266 mcg on days 3 and 7, and 266 mcg once a 
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 week thereafter. Although calcifediol can be purchased from  D.Velop  without a 
 prescription, the tablets only contain 10 micrograms. The correct dosing schedule 
 would require 53 tablets on day one, and 27 tablets on days 3 and 7, and once a 
 week thereafter. It is therefore far more practical to get a physician to prescribe 
 the higher dose. 

 ●  Vitamin A:  100,000 IU of vitamin A on day 1, 100,000  IU on day 2, 10,000 IU per day 
 thereafter until symptoms resolve. 

 If you have consistently been eating a diet rich in liver, cod liver oil, egg yolks, and red, 
 orange, yellow and green vegetables for the last year, or have been consistently 
 supplementing with vitamin A during that time, and if you have no symptoms of vitamin A 
 deficiency (poor night vision, dry eyes, bumps on the skin known as keratosis), you can 
 skip a loading dose of vitamin A and take 10,000 IU per day from day 1 through the 
 resolution of symptoms. Skipping the loading dose is not necessary, however, and 
 including it may still help. 

 ●  Vitamins K2 and E:  Make sure to continue supplementing  with 200 mcg of vitamin K2 
 (preferably as a mix of MK-7 and MK-4) and 20 IU of vitamin E as alpha-tocopherol 
 (preferably with a background of naturally occurring mixed tocopherols and tocotrienols). 
 This is especially important while taking the higher doses of A and D.  Caution:  Anyone 
 on oral anticoagulants such as warfarin or any of its relatives must discuss any changes 
 to their vitamin K intake, whether from food or supplements, with the doctor prescribing 
 the medication before implementing these changes. The vitamin K could interfere with 
 the medication or alter the dose needed. 

 ●  Vitamin C:  200 mg twice a day, preferably from a whole-food  source, and against a 
 background diet with at least 0.5 grams of protein per pound of bodyweightn (or 1.2 
 grams per kilogram bodyweight) to support glutathione status. 

 ●  Povidone-Iodine 0.5% or 1% Intranasally, Orally, and in the Eyes:  Use this as 
 described in the “  Before and After Every Potential  Exposure  ” section four times a day, 
 once every four hours. If povidone-iodine is contraindicated, use the Listerine, Betadine, 
 and eye wipes described as alternatives in that section. For children, you may wish to 
 use the alternatives (Listerine for mouth rinse and gargle,  Betadine Cold Defense  for the 
 nostrils, and eyelid wipes for the eyes) until you have a positive COVID diagnosis to limit 
 unnecessary exposure to excess iodine. However, povidone-iodine has the strongest 
 evidence for a treatment effect and so should be used over the alternatives during illness 
 when it can be. 
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 Alternatively: David Brownstein’s protocol of nebulizing H2O2 and Lugol’s iodine can be 
 used four times per day, especially if suffering from respiratory distress, and this can 
 replace the use of antimicrobioal rinses of the mouth, nose, and throat. This involves 
 nebulizing 3 cc of of 0.04% food-grade hydrogen peroxide in normal saline with 0.013% 
 magnesium sulfate and one drop of Lugol’s solution. The following protocol can be used 
 to make this solution. Mix one teaspoon of salt with one pint of water to generate normal 
 saline. Mix ¼ teaspoon of 3% food-grade H2O2 with 7.25 teaspoons of normal saline. 
 Optionally, add 1/12 tsp (690 mg) magnesium sulfate to this mixture. Put ¾ teaspoon of 
 this mixture into the nebulizer cup, and add one drop of Lugol’s. Nebulize with a mask 
 over the nose and mouth. Repeat four times a day. Note: I have seen this used very 
 effectively without the magnesium added. 

 ●  Black Seed Oil:  500 mg twice a day as directed on  the label. 

 ●  Melatonin:  9 or 10 mg a half hour before bed each  night. 

 If and When You Get Sick: The Best Add-Ons 
 These are the items that don’t have quite as much support as “The Essentials” but still have 
 good reasons to think they will help and would be the top choices to expand your protocol to 
 make it even more effective. 

 ●  Quercetin Phytosome:  1500 mg per day in three divided  doses with meals. Thus must 
 be quercetin  phytosome  , which is not what is contained  in most quercetin supplements. 

 ●  Xebevir AB21 Probiotic:  This specific product ships  from Spain and has been shown 
 effective in a clinical trial. Take one capsule a day as directed on the label. 

 ●  Apis Floris Propomax Brazilian Green Bee Propolis:  This specific propolis has been 
 successfully used in a clinical trial. Take 65 drops per day until symptoms resolve. (This 
 could also be taken as 2-3 capsules per day, but the capsules must be imported from 
 Brazil at a high price and extended shipping time). 

 ●  Fish Oil or Cod Liver Oil:  Supplying a total of 600  mg per day of the sum of EPA and 
 DHA, preferably with at least 200 mg of each. 

 ●  Ionic Zinc Lozenge or Spray:  Use a  zinc acetate lozenge  once every two hours until 
 the illness is gone. In the first day or two of symptoms you may use them up to once an 
 hour if it appears to provide relief. If symptoms are intense — such as a sudden onset of 
 nonstop sneezing — you can use them continuously until the symptoms abate. If using 
 the ionic zinc spray, use the same approach but substitute 2-3 sprays in place of each 
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 lozenge. While using zinc in this manner, get 4-8 mg per day of copper from food or 
 supplements as described in the “  Everyday Use for  High-Risk Situations: The Best 
 Add-Ons  ” section. 

 If and When You Get Sick: These Might Help 
 These are items that don’t have good COVID-specific human studies behind them, but which 
 have some decent reasons to think they’ll help and still might help round out your protocol. 

 ●  Coenzyme Q10:  100 mg once a day with food. 

 ●  20-40 grams of whey protein per day. 

 ●  Vitamin K2:  Increase the daily dose from 200 micrograms  to 3000 micrograms, 
 preferably as a mix of MK-4 and MK-7, taken once a day with food.  Caution:  Anyone on 
 oral anticoagulants such as warfarin or any of its relatives must discuss any changes to 
 their vitamin K intake, whether from food or supplements, with the doctor prescribing the 
 medication before implementing these changes. The vitamin K could interfere with the 
 medication or alter the dose needed 

 If and When You Develop Respiratory Distress, a Moderate or 
 Severe Case, a Worsning Case in the Second Week, or Low 
 Lymphocyte Levels 

 If you develop shortness of breath, or a home pulse oximeter reading starts consistently 
 measuring under 94% even if your skin is prewarmed, or your resting breathing rate rises above 
 30 breaths per minute, or if in the second week your symptoms are getting worse rather than 
 better, or you develop any imaging signs of COVID-related lung damage, or your blood 
 lymphocytes become low — in addition to seeking medical attention, the following should be 
 begun, and should  be continued until the complete  resolution of respiratory symptoms. 

 The Essentials: L-Arginine, L-Tryptophan, N-Acetylcysteine, Glycine 

 L-Arginine:  1.5 grams of L-arginine taken twice a  day, for a total of 3 grams per day, with a full 
 glass of water on an empty stomach or before (but not during of after) a meal. 

 Caution:  Some people experience herpes flareups when  taking arginine. 
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 L-Tryptophan:  1.5 grams L-tryptophan taken twice a day, for a total of 3 grams per day, with a 
 full glass of water on an empty stomach or before (but not during of after) a meal. 

 N-acetylcysteine (NAC):  2 grams of NAC taken every  3 waking hours five times a day, with a 
 full glass of water on an empty stomach or before (but not during of after) a meal. 

 Glycine:  2.5 grams of glycine taken three times a  day, with a full glass of water on an empty 
 stomach or before (but not during of after) a meal. 

 Alternatives to each 2.5-gram dose of glycine include include 7.5 grams of collagen or gelatin, 
 or three-quarters cup of a well-gelled bone broth or a commercial bone broth that has been 
 standardized to contain 10 grams of protein per cup. 

 Caution:  Some people may experience increased oxalate  production with collagen, gelatin, or 
 bone broth, which could worsen the risk of kidney stones in vulnerable people. The best 
 defense against this is to make sure you are consuming 3 milligrams of vitamin B6 for every 100 
 grams of total protein (including the collagen). See the “  How to Get Enough of Everything  ” 
 section for optimizing vitamin B6 using diet, or consider supplementing with 25 milligrams of 
 vitamin B6 as pyridoxal 5’-phosphate once per week while using this approach. 

 For convenience, the amino acids may be taken together. However, it is important to spread the 
 NAC out across five doses per day every 3 waking hours. 

 The Best Add-Ons: Nebulized H2O2 with Iodine, Oral Glutathione 

 Nebulized H2O2 with Iodine:  David Brownstein’s protocol  of nebulizing H2O2 and Lugol’s 
 iodine can be used four times per day to help with respiratory distress, and this can replace the 
 use of antimicrobioal rinses of the mouth, nose, and throat. This involves nebulizing 3 cc of of 
 0.04% food-grade hydrogen peroxide in normal saline with 0.013% magnesium sulfate and one 
 drop of Lugol’s solution. The following protocol can be used to make this solution. Mix one 
 teaspoon of salt with one pint of water to generate normal saline. Mix ¼ teaspoon of 3% 
 food-grade H2O2 with 7.25 teaspoons of normal saline. Optionally, add 1/12 tsp (690 mg) 
 magnesium sulfate to this mixture. Put ¾ teaspoon of this mixture into the nebulizer cup, and 
 add one drop of Lugol’s. Nebulize with a mask over the nose and mouth. Repeat four times a 
 day. Note: I have seen this used very effectively without the magnesium added. 

 Glutathione:  A reduced glutathione supplement, taken  2000 milligrams per day, or taken in a 
 dose of 1000-2000 mg whenever respiratory distress is noticed up to a maximum of 5000 mg 
 per day.  Note:  This is likely to help with respiratory  distress, but may be redundant with the NAC 
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 and glycine above. The NAC and glycine are preferable for correcting dysfunctional immune 
 responses. 

 These Glutathione-Boosting Behaviors May Help 

 These are a list of strategies to make sure you produce your own glutathione and maintain 
 healthy levels of it that go beyond the supplements listed above: 

 ●  Make sure to consume at least one gram of protein per kilogram of bodyweight or at 
 least a half gram of protein per pound of bodyweight. 

 ●  Keep diabetes well treated, and reverse type 2 diabetes if possible, and reverse any 
 signs of emerging pre-diabetes. 

 ●  Keep any thyroid, adrenal, or other metabolic disorder well treated. 

 ●  Eat a diet that keeps postprandial blood sugar under 140 mg/dL (7.7 mmol/L). Within 
 that constraint, eat freely of whole fruit and unrefined sweeteners, but use moderation 
 and steer very far away from 42% of calories coming from simple sugar. Within these 
 constraints, any increase in carbohydrate is likely to improve glutathione status by 
 increasing insulin. 

 ●  Don’t start a new milk habit while sick. If you use dairy products habitually, however, no 
 need to stop. 

 ●  Eat a diet very rich in low-sugar fruits, vegetables, herbs, and spices. 

 Transitioning Between Protocols With Continuing Respiratory 
 Symptoms 
 If you have continued respiratory symptoms, please seek medical attention. 

 Nevertheless, a note on navigating the transitions between protocols with persisting respiratory 
 symptoms: 

 ●  The suggestions in the previous section should be continued until all respiratory 
 symptoms are resolved, or until followup labwork in any of the following sections suggest 
 changes to be made. 

 ●  If respiratory symptoms persist after 4 weeks, the healing diet below should be added, 
 but the strategies from the previous section should stil be continued. 
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 ●  If respiratory symptoms persist for longer than 12 weeks, the long-COVID protocol 
 should be started, but without discontinuing the strategies from the previous section or 
 from the healing protocol below.. 

 A Post-COVID Healing Diet 

 Who should use this healing diet? 

 ●  This diet is  completely optional  for anyone who had  a  mild case  with no respiratory 
 distress. 

 ●  For those with a  moderate case  involving shortness  of breath, oxygen saturation below 
 94%,or any other deep lung symptoms, this diet should be followed for  at least one 
 month. 

 ●  For anyone with a disease  severe  enough to require  oxygen support, this should be 
 continued for  at least 3 months  . 

 ●  For anyone who required  mechanical ventilation  , this  should be continued for  at least 
 one year  . 

 In all cases  , it should be continued for as long as  needed until the complete resolution of all 
 COVID-related symptoms, lab tests, and, if relevant, imaging studies. 

 Caution:  For anyone using this diet for 3 months or longer, the followup labwork is strongly 
 recommended to ensure it is not causing any imbalances or nutrient toxicities. 

 These are the principles of the healing diet: 

 ●  Eat at least one gram of  non-collagen protein  per  pound of ideal bodyweight, or 2.2 
 grams per kilogram of ideal bodyweight. 

 ●  To support  collagen synthesis  , three times a day,  with a meal, consume one of the 
 following: 15 grams of collagen, 15 grams of gelatin, or 1.5 cups of either a well-gelled 
 bone broth or a commercial bone broth standardized to contain 10 grams of protein per 
 cup. 

 ●  The protein describe above will increase needs for  vitamin B6 and biotin  . Add your 
 total protein intake from  both  bullet points above,  and for every 100 grams of protein 
 make sure to get 3 milligrams of vitamin B6 and 300 micrograms of biotin. For example, 
 someone who weighs 70 kilograms or 154 pounds would be eating about 150 grams of 
 non-collagen protein and 45 grams of collagen, for a total of just under 200 grams of 
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 protein. This would warrant a daily intake of 6 milligrams of B6 and 600 micrograms of 
 biotin. See the “  How to Get Enough of Everything  ”  section for optimizing these nutrients 
 with diet, or supplement with 25 milligrams of vitamin B6 as pyridoxal 5’-phosphate twice 
 a week with a meal and 5 milligrams (5,000 micrograms) of biotin once a week with a 
 meal. 

 ●  Continue using 10,000 IU  each  of  vitamins A and D  per day, balanced with with 200 
 mcg of vitamin K2 (preferably as a mix of MK-7 and MK-4) and 20 IU of vitamin E as 
 alpha-tocopherol (preferably with a background of naturally occurring mixed tocopherols 
 and tocotrienols). The vitamin K must be cleared with the prescribing physician for 
 anyone on oral 4-hydroxycoumarin-derived anticoagulants (such as warfarin or 
 coumadin). Decrease the vitamin A if using cod liver oil for omega-3s, or liver for copper 
 or molybdenum, as described below. Each ounce of liver replaces roughly 5,000 IU of 
 vitamin A. 

 ●  Eat one or two servings of  fatty fish  per week, or  use fish or cod liver oil to supply a total 
 of 600 mg per day of the sum of EPA and DHA, preferably with at least 200 mg of each. 
 If using cod liver oil, count its vitamin A and D toward the target described above. 

 ●  Each day, consume one of the following for  zinc  : one  or two oysters, an equivalent 
 oyster-based extract (for example, six capsules of Oystermax), or 15 milligrams of zinc, 
 either on an empty stomach with a full glass of water, or with a meal that does not 
 contain coffee, whole grains, nuts, seeds, or legumes. 

 ●  If using the oysters or oyster extract for zinc, copper may be omitted. Otherwise, each 
 day, consume one of the following to obtain  copper  : 2 capsules of Mitosynergy 
 Mitoactivator Extra Strength 10 grams of beef liver, 12.5 grams of goose liver, 14 grams 
 of lamb liver, 17 grams of dried spirulina or duck liver, 20 g shiitake mushrooms, 25 g 
 sesame seeds, 25 grams of cocoa powder, or the equivalent in chocolate (for example, 
 36 grams of 70% dark chocolate, obtained by dividing 25 by 0.7). If using liver, count its 
 vitamin A toward the requirement described above. 

 ●  Eat a diet rich in high volumes of vegetables, herbs, and spices to get  manganese. 
 Alternatively, supplement with 3 milligrams of manganese per day. 

 ●  To obtain enough  molybdenum,  supplement with 500 micrograms  per week or 45-150 
 micrograms per day,  or  eat 4-8 ounces of liver per  week,  or  eat a few ounces from any 
 of the following each day: oats, lima beans, peas, red beans, pinto beans, or string 
 beans. 
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 ●  Make sure there are no nutritional deficiencies in the diet. See the “  How to Get Enough 
 of Everything  ” section to manage this. 

 The risk of nutrient toxicity or imbalance on this regimen over the course of three months is very 
 low, because it is optimized to protect against these problems. For example, the B6 and biotin 
 protect against adverse effects of excess protein, the B6 protects against oxalate formation from 
 collagen, and the fat-soluble vitamins protect against each other’s toxicities. 

 Nevertheless, if using this healing regimen for three months or longer, this  followup labwork  is 
 highly recommended: a urinalysis, serum vitamin A, 25(OH)D, and serum calcium. When 
 obtaining the urinalysis, be sure to be very well hydrated to avoid false positives on the oxalate 
 crystal measurement. 

 To reduce variability and lab interferences, I recommend cutting out any biotin supplements with 
 doses greater than 300 micrograms for four days before any labwork; not taking any 
 supplements on the evening prior; and on the morning of, fasting from both food and 
 supplements. 

 If urinary oxalate crystals are found, cut back on the collagen and increase the dose of vitamin 
 B6, and followup with further testing on monthly or quarterly basis until this measurement 
 normalizes. If serum vitamin A is above the top of the normal range or 25(OH)D is above 70 
 ng/mL, cut the dose of the relevant vitamin in half, and followup with further testing on monthly 
 or quarterly basis until this measurement normalizes. Eliminate the vitamin A if serum levels are 
 high and you newly develop nausea, vomiting, and headache, hair loss, or scaling or chapped 
 skin. Eliminate the vitamin D if serum calcium is elevated alongside 25(OH)D. 

 The Long-COVID Protocol 
 If 12 weeks out from your illness you are still suffering from symptoms you did not have before 
 your illness –  especially fatigue, trouble breathing, loss of smell or taste, muscle pain, cough, 
 headache, diarrhea, chest pain, brain fog, memory or attention problems, or hair loss – you 
 should implement the following long-COVID protocol. 

 Note: If you have  persistent fever  12 weeks out, please,  in addition to seeking medical 
 attention, skip to the “  Multisystem Inflammatory Syndrome  ”  section. 

 Long-COVID Labwork 

 Order the following labwork (ask your doctor, or use a direct-to-consumer site such as 
 directlabs.com): 
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 ●  Plasma zinc 
 ●  Serum copper 
 ●  Iron panel (serum iron, UIBC, TIBC, iron saturation %) 
 ●  Ferritin 
 ●  Transferrin 
 ●  CBC With Differential/Platelet 
 ●  D-Dimer 
 ●  Serum vitamin A 
 ●  25(OH)D 
 ●  Plasma amino acids (a standalone plasma amino acid panel is sufficient, but this is often 

 combined into other panels, such as the Genova ION or the Genova NutrEval) 
 ●  LabCorp’s ANA Profile 12 

 To reduce variability and lab interferences, I recommend cutting out any biotin supplements with 
 doses greater than 300 micrograms for four days before any labwork; not taking any 
 supplements on the evening prior; and on the morning of, fasting from both food and 
 supplements. 

 Long-COVID Labwork-Based Interventions 

 The follow interventions can be used to correct each abnormality on the labwork. Followup 
 testing should occur after one month of the intervention, and then every three months while 
 staying on the intervention to ensure the markers are normalized and stay normalized. The 
 interventions can be discontinued if symptoms fully resolve and markers stay normalized. 

 Zinc 

 If  plasma zinc  is below the 90-120 microgram per deciliter  range, supplement with 15 
 milligrams four times a day, either on an empty stomach (at least 3 hours after the last meal and 
 1 hour before the next meal) or with a meal that does not contain any coffee, whole grains, nuts, 
 seeds, or legumes. 

 This is most likely to help with  taste, smell, and  diarrhea. 

 Copper 

 If  serum copper  is in the bottom third of the normal  range or below, supplement with 4 capsules 
 of Mitosynergy Mitoactivator Extra Strength per day, or one of the following: 8 ounces of liver per 
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 week; two ounces per day of spirulina, shiitake mushrooms, or sesame seeds; or 3-4 ounces of 
 chocolate per day. 

 This is most likely to help with  fatigue, trouble  breathing, brain fog, memory or attention 
 problems, or hair loss  . It is also may help normalize  any abnormalities in the iron bloodwork or 
 the white blood cell counts on the CBC. 

 Iron 

 Take the  serum iron  on the iron panel, and divide  it by the  transferrin  measured separately, 
 and multiply this value by 70.9%. This is the  transferrin  saturation  . The transferrin saturation 
 should be close in value to the  iron saturation percentage  from the iron panel. If it is not, it is 
 probably because albumin levels are altered, which can be measured separately. If they are in 
 close agreement, transferrin can be dropped from followup testing and the iron saturation can 
 be used. If they are not in agreement, use the transferrin saturation. 

 If transferrin saturation is below 30%, especially if  hemoglobin, RBC,  or  hematocrit  levels on 
 the CBC are low, this indicates  functional iron deficiency  .  If  ferritin  is also low, this is likely a 
 case of frank iron deficiency. If ferritin is high, this is likely a case of  anemia of chronic 
 disease.  In either case, 18 milligrams per day iron  bisglycinate should be used until the 
 transferrin saturation is brought into the 30-40% range and all of the anemia-related markers on 
 the CBC are normalized. This should ideally be taken with a meal rich in animal protein but 
 devoid of plants or egg whites. 

 Iron deficiency that proves resistant to supplementation might response better to a strict 
 carnivore diet based on red meat and clams. If iron deficiency is still resistant to this and ferritin 
 is high, it is probably because hepcidin is persistently elevated, probably driven by high 
 interleukin-6 (IL-6). Fasting could be tried to liberate iron from ferritin. Other treatments could be 
 tried to lower IL-6 and hepcidin, such as two scoops of whey protein to provide iron-saturated 
 lactoferrin, 1000 milligrams per day of curcumin, or 1000 milligrams once or twice per day of 
 black seed oil. If this fails, iron infusion could be tried under medical supervision. 

 If the  transferrin saturation is considerably above  40%, and the ferritin is high, and the 
 CBC is normal,  this may be a case of iron overload.  This interpretation is strengthened if the 
 skin color, if altered at all, is darker rather than paler; if muscle pain is a dominant symptom and 
 is accompanied by joint pain; and if iron supplementation worsens symptoms. In this case, 
 phlebotomy (blood donation, lab testing, or isolated phlebotomy for iron removal) can be tried. 

 If the  transferrin saturation is considerably above  40%, and the ferritin is high, and the 
 CBC presents obvious anemia  (e.g., low red blood cells,  hemoglobin, and hematocrit) and 
 other causes of anemia have been ruled out (e.g. zinc, copper, riboflavin, iodine, hypothyroidism 
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 vitamin B6, vitamin C, vitamin A, vitamin E, selenium, folate, vitamin B12, genetic blood 
 disorders, etc), it may make sense to seek erythropoietin treatment under medical supervision. 

 Normalizing iron and anemia markers is most likely to help with  fatigue, trouble breathing, 
 brain fog, memory or attention problems, or hair loss  . 

 D-Dimer 
 If  D-dimer  is elevated, supplement with 2,000 functional  units (100 mg) of nattokinase per day 
 until it is normalized. 

 This is likely to reduce  microclots  that hurt circulation. 

 Vitamin A and 25(OH)D 

 Serum vitamin A should be maintained in the upper half of the normal range, and 25(OH)D 
 should be maintained in the 50-60 ng/mL range. 

 By default, the 10,000 IU dose of each vitamin (balanced with 200 mcg of vitamin K2, preferably 
 as a mix of MK-7 and MK-4, and 20 IU of vitamin E as alpha-tocopherol (preferably with a 
 background of naturally occurring mixed tocopherols and tocotrienols) should be maintained. 
 The doses should be raised higher if these ranges are not being met, and should be reduced if 
 toxicity concerns arise. 

 If serum vitamin A is above the top of the normal range, cut the dose in half. Eliminate the 
 vitamin A if serum levels are high and you newly develop nausea, vomiting, and headache, hair 
 loss, or scaling or chapped skin. 

 If the ANA Profile 12 is normal, and the 25(OH)D is above 70 ng/mL, cut the dose in half. If the 
 ANA Profile 12 shows autoimmunity, allow the 25(OH)D to remain high, but followup by 
 measuring serum and urine calcium, and cut back on the vitamin D if these are elevated. 

 Eliminate the vitamin D if serum calcium is elevated alongside 25(OH)D. 

 Vitamins A and D  are most likely ot help  clear persisting  viral fragments,  and  reduce 
 autoimmunity. 

 Plasma Amino Acids 
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 If arginine and tryptophan are low, this is a sign of immune dysregulation that will benefit 
 primarily from continuing the dose of vitamins A and D described above, as well as the  amino 
 acid cocktail from the acute protocol  . Briefly, this  is 1.5 grams of arginine and tryptophan each 
 taken twice a day; 2 grams of N-acetylcysteine (NAC) taken every 3 waking hours five times a 
 day, and 2.5 grams of glycine taken 3 times a day. Each glycine dose can be replaced with 7.5 
 grams of collagen or gelatin, or three-quarters cup of a well-gelled bone broth or a commercial 
 bone broth that has been standardized to contain 10 grams of protein per cup. All amino acids 
 should be taken on an empty stomach with a full glass of water, or before a meal but not during 
 it, and they may be combined for convenience without violating the rules of spacing, especially 
 spacing the NAC every 3 hours. Note the cautions in the acute protocol about herpes with 
 arginine and oxalates with gelatin, collagen, and bone broth. 

 ANA Profile 12 
 The ANA Profile 12 measures 12 autoimmunity markers if the ANA is flagged, but not if the ANA 
 is normal. This is a way of identifying whether autoimmunity is likely to be present, and then, if it 
 is, following up to see what te specific targets are. 

 Autoimmunity identified on the ANA Profile 12 may resolve itself with time by correcting the 
 labwork abnormalities identified above. Therefore, it is best to make the above corrections and 
 then repeat the specific tests that were flagged in the ANA Profile 12 in the next followup. 

 Meanwhile, make sure to  stay on the healing diet  .  That is, even if respiratory symptoms have 
 been resolved, autoimmunity may be taken as evidence that tissue damage has not been fully 
 healed, and that damaged tissue is eliciting inappropriate responses from the immune system. 

 If a 3-month followup reveals that staying on the healing diet and correcting the above labwork 
 is not leading the autoimmunity into a downward trajectory, followup tests should look for signs 
 of oxidative stress that can be corrected. 

 This includes the following labwork: 

 ●  Plasma selenium 
 ●  Plasma vitamin E 
 ●  Lipid panel with cholesterol and triglycerides 
 ●  Plasma vitamin C 
 ●  Labcorp whole blood manganese or Quest RBC manganese 
 ●  LabCorp whole blood glutathione. 

 To reduce variability and lab interferences, I recommend cutting out any biotin supplements with 
 doses greater than 300 micrograms for four days before any labwork; not taking any 
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 supplements on the evening prior; and on the morning of, fasting from both food and 
 supplements. 

 Plasma  selenium  should be 100-140 ng/mL. If it is  below this range, supplement 100 
 micrograms per day as selenomethionine. If it is above this range, cut out all selenium 
 supplements and Brazil nuts, and aim for it to fall into the range over time. 

 Plasma  vitamin E  should be in the normal range. However,  if cholesterol or triglycerides are 
 substantially outside the normal range, they could be throwing the vitamin E measurement off. 
 For example, if one of those measurements is twice the top of the normal range, cut your 
 vitamin E measurement in half and see if it is still normal. If that adjustment makes it low, you 
 may need more vitamin E. Supplement with anywhere from 20-145 IU of alpha-tocopherol, 
 preferably on a background of mixed tocopherols and tocotrienols, until your vitamin E 
 measurements are normal. 

 Plasma  vitamin C  should be 45-90 uM (0.8-1.6 mg/dL).  If it is low, supplement with 200 mg 
 vitamin C, preferably from a whole-food source, twice a day. Raise the dose over time if needed, 
 but this will be plenty for most people. 

 Whole blood or RBC  manganese  should be in the middle  third of the normal range. Supplement 
 with 3 milligrams per day if it is lower than that. 

 Whole blood  glutathione  should be in the upper third  of the normal range. 

 The shortcut to boosting glutathione is to supplement with 500-1500 milligrams of reduced 
 glutathione one to three times a day, on an empty stomach with a full glass of water or before a 
 meal but not during a meal. 

 However, deficiencies or imbalances of any of the above nutrients may hurt glutathione status, 
 so it may normalize itself over time if those deficiencies are fixed. Also, there are a number of 
 helpful strategies you can use to boost your own glutathione production and recycling, 
 described in the “  These Glutathione-Boosting Behaviors May Help  ” section above. 

 Fixing oxidative stress markers is most likely to  help  tissues avoid further damage  from 
 immune dysregulation and to  reduce autoimmunity. 

 Long-COVID Symptom-Based Interventions 

 If plasma zinc is in a healthy range and  taste and  smell dysfunction, brain fog, or memory 
 and attention problems  persist (especially if they  persist together), try 1200 milligrams per day 

 Copyright  © Chris Masterjohn, 2020-2022. All rights reserved. Not for distribution. Do not store this in the files of a public web site. 
 This guide is for educational purposes only and does not constitute medical or nutritional advice. Do not assume these strategies 

 serve as a substitute for other public health recommendations or for medical treatment. 

 Page  21 



 alpha-GPC and 240 miligrams per day ginkgo biloba. Take the alpha-GPC spread across 
 breakfast and lunch, and take the ginkgo with breakfast. 

 If  fatigue  persists and all iron and CBC markers are  normal, try 500-1000 mg oxaloacetate one 
 to three times a day and 100 mg ubiquinol one to three times a day. 

 Over the course of months, steady-state zone 2 cardio done 2-4 times a week for 30 to 60 
 minutes at a time is likely to improve mitochondrial function. Any exercise regimen should be 
 cleared with your doctor before being implemented. To determine zone 2, heart rate should  not 
 be used, both because common prescriptions found on the internet are not very accurate, and 
 because long-COVID is associated with alterations in the parameters of the zones. The easiest 
 way to know you are in zone 2 is if you can consistently carry on a conversation for the entire 
 workout, but it feels modestly uncomfortable to do so, to the point that if you were talking on the 
 phone to someone it would be obvious to them from the way you are talking that you must be 
 exercising. 

 Multisystem Inflammatory Syndrome 

 If you have a persistent fever 12 weeks out and one or more of these other symptoms – low 
 blood pressure, cardiac dysfunction, shortness of breath, or diarrhea – you may have 
 multisystem inflammatory syndrome and should seek medical attention. Clear any approaches 
 discussed here with your doctor. 

 The most helpful natural approaches to this syndrome are likely to be liberal exposure to 
 outdoor, daytime, unprotected sunlight, while being careful not to burn, and robust glutathione 
 support. 

 Robust glutathione support most immediately involves supplementing with 500-1500 milligrams 
 of reduced glutathione one to three times a day. Start low with 500 milligrams to test toleration, 
 and make sure it does not lower blood pressure. If no adverse effects occur, increase slowly 
 each day to 500 milligrams twice a day, 500 milligrams three times a day, and then expanding 
 each dose from 500 milligrams to 1000, and so on. 

 Other strategies that may help: 

 ●  Make sure to consume at least one gram of protein per kilogram of bodyweight or at 
 least a half gram of protein per pound of bodyweight. 

 ●  Measure plasma selenium and keep it in the 100-140 ng/mL range. If it is below this 
 range, supplement 100 micrograms per day as selenomethionine. If it is above this 
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 range, cut out all selenium supplements and Brazil nuts, and aim for it to fall into the 
 range over time. 

 ●  Keep diabetes well treated, and reverse type 2 diabetes if possible, and reverse any 
 signs of emerging pre-diabetes. 

 ●  Keep any thyroid, adrenal, or other metabolic disorder well treated. 

 ●  Eat a diet that keeps postprandial blood sugar under 140 mg/dL (7.7 mmol/L). Within 
 that constraint, eat freely of whole fruit and unrefined sweeteners, but use moderation 
 and steer very far away from 42% of Calories coming from simple sugar. Within these 
 constraints, any increase in carbohydrate is likely to improve glutathione status by 
 increasing insulin. 

 ●  Don’t start a new milk habit. If you use dairy products habitually, however, no need to 
 stop. 

 Once implementing these strategies, go through the long-COVID protocol  from the beginning 
 and include the full labwork. 

 Other Considerations for Long-COVID 
 The protocol above selects out the factors most likely to be affected, but it is important not to 
 neglect any of the other important nutrients, as deficiencies of anything could compromise 
 healing and recovery. Please make sure to use the “  How to Get Enough of Everything  ” appendix 
 to take fuller stock of your diet and supplements. As noted in the beginning of this guide, good 
 sleep, rest, healthy stress management, rich social connections, an enjoyable life, a positive 
 outlook, a sense of purpose, sunshine, fresh air, and exercise are also all important to staying 
 healthy. 

 Insights From My Personal COVID Experience 
 Last year I got COVID, and I learned some valuable insights that I cannot justify using any 
 COVID-specific scientific data. Therefore, I would like to share them here as personal insights 
 that you may find helpful: 

 ●  I found that the “dry cough” could reliably be converted into a “wet” or “productive” cough 
 by inhaling water vapor. In my case, I happened to have a humidifier in the house, so I 
 used that, but you could also use a nebulizer. 

 ●  After my other symptoms went away and my antigen testing turned negative, the dry 
 cough persisted. However, while reading James Nestor’s book,  Breath: The New 
 Science of a Lost Art  , I began to put into practice  several of his recommendations: 
 breathe exclusively through the nose; breathe rhythmically, inhaling and exhaling for 
 roughly 5.5 seconds by default; practice deep and full exhalations. Within  hours  of 
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 practicing this technique, my dry cough was 99% gone. Within three days of practicing 
 this, it was 100% gone. This was so remarkable that I have made it a point to choose 
 one breathing technique from his appendix to spend ten minutes working on every day. 
 Months in, I have not turned back. (  Update August,  2022: I am now working on other 
 health priorities, but I always use my favorite breathing technique from his book to relax 
 before going to sleep.) 

 ●  While I had COVID, I  coincidentally  developed a breathing  problem that I firmly believe 
 had nothing to do with having COVID. Rather, I had been on an extremely low-calorie, 
 low-carb diet losing 0.6 pounds per day when I got sick, and due to my lower metabolic 
 rate and my low carbohydrate intake, I was producing less carbon dioxide, which made 
 my breathing rate uncomfortably slow. I later corrected this by making my caloric deficit 
 more moderate and increasing my carbohydrate intake. However, while this was 
 happening, I noticed that I could relieve the discomfort and make my chest feel open and 
 free by resting with my butt against the wall in a squatting position. Resting my butt 
 against the wall allowed me to lean slightly forward but without being in an active, 
 demanding position. This led me to look for research on the effect of squatting on lung 
 function. As described on page 23  here  , squatting  improves the diffusion of gases from 
 the lungs to the blood, which is  impaired by COVID  .  My suspicion is that the resting 
 squatting position (I often work sitting on two stacked yoga blocks to achieve a resting 
 squat) is probably an underappreciated way to help relieve respiratory distress. 

 I believe the reason I got COVID was partly a result of my intensive dieting hurting my immunity, 
 and partly a result of having been so exhausted of COVID that I stopped practicing any type of 
 prevention. While my case was not serious and while my strategies for recovery worked very 
 well, getting COVID was a major part of what led me to do a deep dive into the 41 RCTs 
 covered in version 7 (and now expanded in version 8) to totally revamp and remaster the guide 
 you are reading right now. This protocol is now tremendously better for it, and I’m delighted to 
 be able to get it into your hands. 

 At the end of last year, I was taking care of several people who got COVID. My observations 
 were that Brownstein’s nebulizing protcol was remarkably effective at preventing a mild case 
 from progressing to a moderate one, at relieving respiratory distress and mobilizing a productive 
 cough, and at subduing residual respiratory distress if it persisted during recovery. I also 
 observed that high doses of glutathione, such as several grams per day, helped people with 
 lingering respiratory distress. 

 Although Brownstein’s protocol (which involved the nebulizing described above as well as 
 nutrition and in some cases intravenous vitamin C, intravenous H2O2, and/or intramuscular 
 ozone) has not been evaluated in a clinical trial, his  early publication of results  showed an 
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 exceedingly low rate of hospitalization and no deaths. After treating hundreds more patients in 
 this way, he discussed his approach and results with me in  this interview  . 
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 The Science Behind This Protocol 
 On May 1, 2022, I laid out  A New Paradigm of Severe  COVID  to synthesize research across 
 several scientific fields, resulting in a simple explanation of why some cases of COVID become 
 severe and others don’t. This exposed obvious deficiencies in the randomized controlled trials 
 that are currently available, and has led me to elevate this paradigm above the existing RCTs for 
 how treatments are ranked within this guide. Specifically, it elevates vitamin A to equal 
 importance as vitamin D, it elevates L-tryptophan to equal importance as L-arginine, and it 
 provides a rationale for using N-acetylcysteine over glutathione. Therefore, this new paradigm is 
 described first. After similarly discussing paradigms of long-COVID, an analysis of 
 nutrient-specific clinical trials and related studies follows. 

 An Overarching Paradigm of Severe COVID 

 General Overview of MDSCs 

 All background information on MDSCs, unless otherwise cited, comes from references one 
 through nine.  1–9 

 During every “immune event” – an injury, a surgery, an illness, a vaccination, an allergy, a 
 cancer – a major type of blood cell known as myeloid cells proliferate in a process called 
 “emergency myelopoieisis.” 

 Among the cells produced are neutrophils and monocytes. Neutrophils are first responders to 
 infections or traumatic damage, and specialize in gobbling up and destroying pathogens or 
 debris in an emergency. Monocytes circulate through the blood engaging in surveillance and 
 removal of things that do not belong; they differentiate into larger cells known as macrophages 
 that take up residence in tissues and do the same there. These are two cell types among a 
 broader range of cells that make up the innate immune response, which is a blunt tool that can 
 be messy, but buys some time for the precision response of the adaptive immune response to 
 kick in. 

 A portion of stem cells that begin differentiating into neutrophils and monocytes stop partway 
 and instead become “myeloid-derived suppressor cells” (MDSCs). The chief characteristic of 
 MDSCs is to suppress T cells. T cells include killer T cells, which kill cells that are infected with 
 specific pathogens, and helper T cells. Helper Ts activate specific killer Ts, or they activate B 
 cells, which make antibodies to specific pathogens. T and B cells together are known as 
 lymphocytes. Since MDSCs suppress both killer and helper T cells, they also indirectly suppress 
 B cells. 
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 In other words, MDSCs are partly differentiated cells of the innate immune system that suppress 
 the adaptive immune system. 

 In a healthy immune response, MDSCs only rise for part of the first day or for the first few days. 
 Then they finish differentiating into neutrophils and monocytes and disappear from the 
 circulation. 

 What is their purpose? My belief is that they suppress the adaptive immune response to give it 
 time to develop a lot of specificity for the pathogen. If it doesn’t take this time, it will launch its 
 attacks less precisely and create autoimmunity. So, the MDSCs rise for a short time to make 
 sure the innate immune system is fully responsible at first; as the adaptive immune response 
 sharpens its precision, the MDSCs fall away and let it take over the bulk of the burden. 

 If the MDSCs stick around too long, the adaptive immune response is compromised. T cells are 
 suppressed. B cells are indirectly suppressed because the helper Ts that would activate them 
 are suppressed. That means the pathogen will stick around longer. The pathogen will cause 
 tissue damage with whatever toxins it makes. It also means innate cells like macrophages and 
 neutrophils have to take on more of the burden than they should. This means more of the blunt 
 innate response and less of the adaptive precision response. That means even more tissue 
 damage, since the innate response is quite messy. Tissue damage is a signal of danger to the 
 immune system, and the immune system attacks whatever it associates with tissue damage 
 under the premise that whatever is near the tissue damage might be a cause of it. With lots of 
 tissue damage, everything looks like a target to the adaptive immune system. Rather than a 
 strong response to a specific pathogen, eventually the adaptive immune system launches many 
 weaker attacks at practically everything. 

 Thus, the early rise and fall of MDSCs, in my view, prevents autoimmunity. If they never rise, 
 autoimmunity would be more likely because the adaptive response was launched before it 
 developed precision. If they never fall, it would again be more likely, because the adaptive 
 response comes in too late, too weak, and too broad, responding to widespread tissue damage. 
 A persistently high level of MDSCs is the worst out of these two options, however, because two 
 possible end results of not clearing the pathogen are chronic infection, or severe disease and 
 death as a result of the toxin load that the pathogen creates. 

 My central hypothesis is that severe illnesses are distinguished from mild illnesses by the key 
 factors needed for the natural rise and fall of MDSCs – mainly vitamins A and D – running short. 

 It is not just COVID, but all infections, that tax these factors. In fact, it is all “immune events.” As 
 mentioned above, these include injuries, surgeries, vaccinations, allergies, and cancers. 
 MDSCs also rise in newborns to help them tolerate their new microbiome, pregnant women to 
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 help them tolerate their fetus, and in autoimmune conditions to restrain the damage. All of these 
 compound in raising the needs for A and D. The cumulative burden of all these events leading 
 into any given infection will worsen the risk of a severe outcome if the nutrient demands are not 
 fulfilled. 

 MDSCs in COVID 

 In early February, 2020, we learned that low CD4 (helper T) and CD8 (killer T) lymphocytes 
 were a distinguishing feature of severe and fatal COVID.  10,11  As early as June, 2020, we learned 
 that “massive expansion of MDSCs” was another distinguishing feature.  12 

 This creates a very clean story: MDSCs suppress T cells, so the T cells are low because of the 
 massive expansion of MDSCs. That is what makes someone get a severe case of COVID or die 
 from it. 

 Other studies identified the ratio of neutrophils to lymphocytes, or to CD8 killer T cells, as 
 powerful predictors of severity.  13  This again fits into the paradigm quite cleanly, since MDSC 
 suppression of T cells puts a greater burden on neutrophils to take control. 

 We have since seen the “massive expansion of MDSCs” replicated in a number of different 
 ways, showing that MDSCs are higher in moderate cases than mild cases, even higher in 
 severe cases, and highest in fatal cases.  14–16  The differences are dramatic: often 5-fold or 
 10-fold. 

 One of them showed that in the lungs of COVID patients who died, there were MDSCs but 
 “virtually no T cells.”  14 

 Another showed the timecourse of MDSCs in different categories of COVID severity:  16 

 ●  Mild patients started with low levels that were in decline from the first day of symptoms. 
 ●  Moderate patients peaked on day 16 at levels that were similar to the day 1 levels in mild 

 patients. 
 ●  Severe patients had these cells keep increasing until day 28, at which point they were 

 3.2 times higher than any amount reached in the mild patients. 
 ●  Those who died had the highest levels and they peaked a little earlier than the severe 

 patients due to many of them dying and being taken out of the time course. 

 Thus, severe COVID is associated with MDSCs that peak late and reach high levels, while mild 
 COVID is associated with MDSCs that start low and decline early. 
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 Due to the lymphocyte suppression, there will be more virus, and more of its spike protein. The 
 spike protein is a “pore-forming” toxin that pokes holes in cell membranes.  17  A similar but much 
 better-characterized pore-forming toxin, pneumolysin, is made by  Streptococcus pneumoniae  , 
 the major bacterium responsible for community-acquired pneumonia. Both the spike protein  18 

 and pneumolysin  19  are able to cause pneumonia in animals without the need for any virus or 
 bacterium. In the paper with pneumolysin it was clearly demonstrated that all the major lung 
 damage associated with pneumonia starts  before  the arrival of immune cells. Thus, within the 
 lungs, disruption of cell membranes is sufficient on its own without the intervention of the 
 immune system to initiate a cascade of events leading to pneumonia. 

 If they reach the heart, the spike protein and pneumolysin both appear to cause myocarditis.  20,21 

 Poking holes in cell membranes will allow calcium to flow into cells. Normally calcium flowing in 
 acts as an important signal. Calcium inflows act as signals for neurotransmitter release, muscle 
 contraction, clotting, and the entire suite of responses to inflammatory molecules such as 
 histamine and bradykinin. This latter effect mediates endothelial and epithelial permeability. 
 When severe, this permeability opens up the blood brain barrier, causes cardiac arrhythmia and 
 sudden death, or causes swelling (edema), or causes multisystem inflammatory syndrome, all 
 depending on where it happens. 

 Initiating blood clots is a general feature of pore-forming toxins, although some of these toxins 
 also destabilize clots once they are formed.  22  The spike protein, however, causes blood clots 
 that are denser than normal clots and resistant to being broken down.  23  It had been observed as 
 early as April, 2020, that blood clots in the small vessels of the lungs were the likely cause of 
 the low blood oxygen levels seen in COVID.  24 

 The spike protein is not the only toxin carried by the virus. The nucleocapsid protein is also 
 capable on its own of causing acute lung injury in mice.  25  The inactivated virus, which carries 
 both toxins but cannot replicate, does the same.  26  Nevertheless, the toxicity of the spike protein 
 has been much more extensively studied and is used throughout this guide as the prototypical 
 viral toxin relevant to COVID. 

 While the persistently high MDSCs are probably  primarily  facilitating COVID severity by allowing 
 greater viral and spike protein loads, the shift of the burden away from T cells and onto 
 neutrophils also plays a role. Neutrophils release “neutrophil extracellular traps” (NETs) – webs 
 of DNA, proteins, and enzymes – that entrap and destroy pathogens. However, NETs also 
 themselves cause clotting, damage the cells that line blood vessels, and in animal models have 
 been shown to play a role in respiratory failure.  27 

 If T cell suppression persists, eventually when the T cells do rise to the occasion, there is a 
 much greater viral load, requiring the T cells to kill many more infected host cells. The greater 
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 tissue damage will also cause T cells to look for the causes of that tissue damage, and 
 mistakenly identify nearby host proteins as the culprits. This can initiate autoimmunity. 

 Thus, the severe case of COVID is best distinguished from the mild case by MDSCs 
 suppressing the adaptive immune system, leading to a greater load of virus and spike protein, 
 and thereby creating a greater reliance on neutrophils. The spike protein creates most of the 
 damage, but the excessive reliance on neutrophils aggravates it. Widespread tissue damage 
 leads to death in the worst case, or persistent dysfunction and autoimmunity in other cases. 

 We now turn to what we can do about this. 

 Nutrition and MDSCs 

 There are two layers of nutritional support to deal with the problems presented by MDSCs. The 
 first is the nutritional support that leads to the natural and desirable rhythm of their early rise and 
 fall. The second is the damage control needed to relieve their T cell suppression in cases where 
 it is too late to clear them and something must be done rapidly to help clear the virus and its 
 toxins. 

 The way to get rid of MDSCs is to make them complete their differentiation to neutrophils and 
 monocytes. Even though too many neutrophils are a problem, an MDSC turning into a 
 neutrophil is good because that brings the adaptive immune system alive and allows it to take 
 over. 

 The key factors that  stop  MDSCs from further differentiating into neutrophils and monocytes are 
 IL-6 and STAT3. STAT3 is produced in response to IL-6. Both are elevated in obesity, and 
 STAT3 is a primary player in leptin resistance, the central hormonal dysfunction of obesity. IL-6 
 had been identified as early as April, 2020 as the key predictor of whether a COVID patient will 
 require mechanical ventilation.  28  Thus, if possible, going into COVID without obesity or other 
 sources of chronic inflammation that elevate IL-6 reduces the risk of a prolonged rise in MDSCs. 

 The key nutrients needed to  promote  MDSC differentiation are vitamins A and D.  29–32  Vitamin A 
 will have more influence on the MDSCs destined to become neutrophils and vitamin D will have 
 more influence on those destined to become monocytes and macrophages, but both will be 
 needed together to allow the natural early fall in MDSCs to take place. Unlike resolving obesity 
 or other sources of chronic inflammation, which takes time, vitamins A and D can be used 
 acutely and immediately upon illness onset. 

 As described below in the section on randomized controlled trials, trials using vitamin D for 
 COVID are generally supportive. Given what I have outlined above, however, it is a serious 
 limitation of these trials that they have not cosupplemented vitamin A. In fact, as discussed in 
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 the reviews on MDSCs I have cited, the activated form of vitamin A, retinoic acid, is the 
 nutritional factor with the strongest trial record for clearing MDSCs. It has, unfortunately, been 
 studied extensively with cancer and only recently was the first preprint released suggesting it 
 helps with COVID.  33 

 That said, several studies show that severe COVID is associated with vitamin A depletion,  34–36 

 and that, observationally, single doses of 200,000 IU vitamin A as pre-formed retinol are 
 associated with a dramatically lower risk of infection, and a dramatically lower risk of severe or 
 fatal case in those infected.  37,38 

 The dose of vitamin D in this protocol is based on the most successful Spanish clinical trial,  39 

 where they used a semi-activated form of vitamin D that can be translated into the equivalent of 
 regular vitamin D3 as 106,400 IU on day 1, and 53,200 IU on days 3 and 7 and once a week 
 thereafter. This protocol simplifies the dosing and smooths it out. 

 The dose of vitamin A used in this protocol is modeled after the single dose of 200,000 IU 
 described above, the use of 100,000 IU each day for four days in  David Brownstein’s protocol  , 
 and general research of my own suggesting the needs for vitamins A and D are relatively similar 
 in IU value. 

 The use of these two together is reminiscent of the traditional Northwestern European peasant 
 practice of taking a half pint to a pint of cod liver oil each day upon getting sick until the 
 symptoms are gone, which John Hughes Bennett described in his 1841  Treatise on the Oleum 
 Jecoris Aselli or Cod Liver Oil.  This likely provided 100,000-200,000 IU vitamin A and 
 10,000-20,000 IU of vitamin D per day. Cod liver oil was successfully used to treat tuberculosis 
 in hospitals in the 1800s,  40  and many trials in the early 20th century showed it effective against 
 measles, bedside fever, and the common cold.  41  The use of the two vitamins together is also 
 reminiscent of IG Spiesman’s 1941 clinical trial showing that 9,000-40,000 IU of vitamin A and 
 120,000-300,000 IU of vitamin D per day would, when used together, dramatically protect 
 against the common cold, but neither protected at all when used alone.  42  Cod liver oil has more 
 vitamin A than D, while Spiesman’s trial used more D than A. Altogether, these, while widely 
 variable, are consistent with the 1:1 ratio in this protocol. 

 If vitamins A and D are used early enough, they should facilitate the natural fall in MDSCs on 
 the first day or within the first few days of illness. If they do, this should avert the need for 
 damage control. 

 However, if MDSCs remain high, relieving their T cell suppression can be achieved with 
 nutrition. 
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 MDSCs suppress T cells by depleting the supply of the amino acids arginine and tryptophan, 
 and by sequestering cysteine and preventing T cells from making glutathione.  1–9  Arginine and 
 tryptophan are critical to T cell proliferation, so their absence makes T cells unable to 
 reproduce. The MDSCs then launch oxidants and glycating factors at the T cells, rendering 
 them dysfunctional. Glutathione is needed for antioxidant and glycation defense, so the cysteine 
 sequestration makes them vulnerable to this attack. 

 Mean arginine levels are 37% lower in COVID patients, while mean tryptophan levels are 47% 
 lower.  15 

 One arginine trial  43  has reported interim results that are remarkable: among severe COVID 
 patients with a high risk of death, 1.6 grams of L-arginine twice per day resulted in a 7-fold 
 increase in the likelihood of respiratory improvement by day 10. 

 But why did this trial use arginine alone when tryptophan is even more depleted in COVID 
 patients, when arginine and tryptophan together represent the path toward T cell proliferation, 
 and when their common depletion represents the mechanism of MDSC T cell suppression? As 
 with A and D, the fact that clinical trials are neglecting obvious synergies underscores the need 
 to put the theoretical model above the RCTs for the time being. 

 Therefore, this protocol defers to the arginine trial for selecting the dose of arginine, but then 
 adds an equal dose of tryptophan on the grounds that it is equally important and slightly more 
 depleted in COVID patients. 

 The cysteine sequestration is a less straightforward topic. Cysteine is  not  any lower in COVID 
 patients. MDSCs do not  deplete  cysteine, however.  They engage in a rather sophisticated way 
 of depriving T cells of access to it. 

 Most cysteine in circulation is not actually cyst  eine  . Cyst  eine  with an “e” before the “ine” is the 
 reduced form of cysteine. Most of this amino acid is present in circulation as cyst  ine  . Spelled 
 without the “e,” cyst  ine  is the oxidized form and is present as two molecules of cysteine linked 
 together by a disulfide bond. T cells are unable to access oxidized cystine, and typically rely on 
 macrophages funneling reduced, free cysteine directly to them, which they can access.  44 

 MDSCs serve to displace these macrophages, associating in close proximity to the T cells, 
 soaking up oxidized cystine from the nearby environment, yet never releasing the free cysteine 
 to the T cells. 

 While glutathione can be absorbed intact and has potential to relieve respiratory distress, it is 
 not likely to improve T cell cysteine access. I cannot find any papers on whether T lymphocytes 
 possess glutathione transporters (some cells do, some don’t), but the bulk of supplemental 
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 glutathione is going to wind up heading to the liver, where it will ultimately leave the liver into the 
 circulation not as intact glutathione but as oxidized cystine. 

 By contrast, N-acetylcysteine (NAC) has been well characterized as a supplement capable of 
 massively increasing the free cysteine level in plasma. It appears to do this by directly reducing 
 cyst  ine  in plasma and converting it to cyst  eine  . In vitro work suggests that if the free cysteine 
 content of plasma were to reach 50 micromoles per liter, it would be sufficient to fully support 
 red blood cell glutathione synthesis if the red blood cells were cut off from any other supply of 
 this amino acid.  45  With no data for T cells, we can use this red blood cell data as a substitute. 
 2.1 grams of NAC has been shown to raise plasma cysteine to 50 micromoles per liter within an 
 hour and to keep it above 25 micromoles per liter until about the third hour, at which point it 
 drops to about 12.5 and then decreases slowly thereafter.  46  If 2 grams is used 5 times a day 
 every 3 waking hours, the plasma levels of cysteine should range between 40 and 70 
 micromoles per liter most of the day and then decline to baseline overnight. This should keep 
 free cysteine in the range T cells can use for glutathione synthesis for the majority of the day. 

 One study in healthy, older adults, used an average of a little under 10 grams of NAC per day 
 with roughly 7.5 grams of glycine per day for 24 weeks.  47  This supports the safety of 10 grams 
 of NAC for a shorter period of a couple weeks for moderate and severe COVID cases. Including 
 the glycine makes sense, because glycine can become limiting for glutathione synthesis when 
 cysteine is abundant. In fact, probably as a result of the demand to synthesize glutathione for 
 defense or collagen for healing, COVID patients have 38% lower glycine levels than healthy 
 controls.  15  Thus, the glycine is likely to be a necessary partner to the NAC in this context. 

 Many other nutrients are involved in antioxidant and glycation defense and may also prove 
 useful in relieving T cell suppression, but without more specific data to drive COVID-related 
 dosing, they are relegated to the “How to Get Enough of Everything” section of this protocol. 

 The most important part of the protocol in this model is the high-dose A and D used early at the 
 onset of illness. It is the failure of this step that makes the damage control with arginine, 
 tryptophan, NAC, and glycine become necessary. 

 We now turn to paradigms of long-COVID. 

 Paradigms of Long-COVID 
 Long-COVID, which goes by various names such as “COVID longhauler syndrome” or 
 “post-acute sequelae of COVID-19” refers to signs and symptoms that newly arise or persist 
 after 4 weeks from infection. Definitions vary, and some call for distinguishing between “ongoing 
 symptomatic COVID” from 4-12 weeks and “post-COVID-19 syndrome” from 12 weeks 
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 onward.  48  Due to the variability in definitions, estimates of how common long-COVID is are 
 extremely variable, ranging from 10-87% of COVID cases.  49 

 Postviral dysfunction is not unique to COVID. It is just getting much more attention than it has 
 from other viruses. Lasting lung dysfunction follows other coronaviruses and flu viruses; 
 allergies and asthma often follow respiratory syncytial virus and rhinoviruses; diverse forms of 
 pneumonia and acute respiratory distress have led to later neurocognitive deficits; and influenza 
 has been implicated in a worsened risk of autoimmune disorders, heart disease, and stroke.  50 

 Upper respiratory viruses have also broadly been implicated in post-viral disorders of taste and 
 smell.  51 

 Most studies of long-COVID are limited by a lack of comparison to the person’s pre-COVID state 
 of health, and this is especially true for studies using tests that are not commonly administered, 
 such as cardiac magnetic resonance imaging (MRI) or cognitive assessment. In a meta-analysis 
 that limited its scope to studies that followed patients from their acute experience with COVID 
 onward, the most common symptoms of long-COVID were fatigue (37%), dyspnea (trouble 
 breathing, 21%), loss of smell (17%) or taste (10%), myalgia (muscle pain, 12%), cough (11%), 
 headache (7%), diarrhea (5%), and chest pain (3%).  48  Meta-analyses casting a wider net have 
 come up with higher estimates for the frequency of these problems and added to them attention 
 deficit (27%) and hair loss (25%) from among an even longer list.  52 

 The only risk factors for developing long-COVID that are replicated in many studies and hold up 
 robustly in meta-analysis are the severity of the initial COVID illness and female sex.  53  The 
 association with female sex is the strongest and most consistent risk factor, over and above 
 initial disease severity, but it may be confounded by survivorship bias since men are more likely 
 to die from COVID. 

 The three leading hypotheses to explain long-COVID are microclots, persistent antigen, and 
 immune dysfunction. 

 Before we tackle these, however, we must look at two nutritional elephants standing in the 
 room: iron and zinc. 

 Nutritional Elephants in the Room: Iron and Zinc 

 Iron 

 COVID  54  affects iron metabolism similar to sepsis.  55  If the COVID virus enters the blood – as 
 occurs in 44% of those on a ventilator, 27% of those who are merely hospitalized, 13% of those 
 who are diagnosed but not hospitalized,  56  and probably rarely in those infected but not 
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 diagnosed – it can attack red blood cells, destroy hemoglobin, and release free heme and iron 
 into circulation. In the post-acute phase, this iron will be sequestered into ferritin so long as the 
 capacity to raise ferritin sufficiently remains intact. 

 However, the  general  effect of virtually  all  inflammation  is to shut down iron absorption from food 
 and shuttle circulating or cellular iron into ferritin. This is because some pathogens feed on iron, 
 and shuttling the iron into ferritin prevents them from accessing it. Unfortunately, this also 
 prevents iron from being used by the bone marrow to make red blood cells and leads to  anemia 
 of chronic disease  . This is a genuine anemia, reflects  genuine iron deficiency in the bone 
 marrow, mimics dietary iron deficiency, and departs from the presentation of dietary iron 
 deficiency only in the dramatic elevation of ferritin. 

 Textbook explanations of iron deficiency anemia  57  reveal fatigue and dyspnea on exertion as the 
 most common symptoms. Iron deficiency anemia is ten times more common in women than 
 men, because women lose iron during menstruation. This means women go into COVID with 
 lower iron stores and would be more likely to develop anemia of chronic disease as a result. 
 This could easily explain female sex as the most robust risk factor for long-COVID. 

 Iron deficiency also causes cognitive impairment  58  and hair loss.  59,60  In children, it has been 
 shown to cause longer-lasting respiratory infections  61  and is associated with attention deficit.  62 

 Given that iron deficiency leads to longer-lasting respiratory infections, it is tempting to 
 speculate functional iron deficiency could even explain the persistence of cough. 

 A study of 75 patients with new-onset fatigue after hospitalization for COVID suggests that 
 anemia of chronic disease is common in long-COVID.  63  Subjects were only included if they had 
 normal oxygen saturation, normal lung function, no other diagnoses that could explain their 
 fatigue, and objective measures of muscle weakness. All of them had elevated ferritin, with the 
 mean just under 500 ng/mL, and 87% of them had low hemoglobin, with the mean for men (11.5 
 g/dL) 18% below the bottom of the normal range (14-18 g/dL) and the mean for women (10.9 
 g/dL) 9% below the bottom of the normal range (12-16 g/dL). 

 The mean ferritin in the foregoing study was similar to an earlier study that compared those with 
 post-COVID fatigue to those who recovered from COVID without enduring symptoms.  64  The 
 group with fatigue had 3.3-fold higher ferritin levels (406 ng/mL vs 124 ng/mL) and every 1 
 ng/mL increase in serum ferritin was associated with an 0.6% increase in the risk of post-COVID 
 fatigue. 

 Anemia of chronic disease might be driving the mitochondrial dysfunction that has been 
 observed in some studies. 
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 In a sample of 50 patients with long-COVID referred to a pulmonary physiology laboratory, all 
 patients without preexisting comorbidities had normal lung function, while all 50 patients 
 regardlesss of their comorbidities had signs of mitochondrial dysfunction.  65  Specifically, during 
 exercise, they had decreased fat oxidation and increased lactate production at much lower 
 exercise intensity than expected from historical controls. This suggests their mitochondria are 
 unable to utilize oxygen effectively. However, this study did not look at ferritin or hemolobin 
 levels. 

 While anemia of chronic disease is unlikely to be the  only  aspect of COVID creating 
 mitochondrial dysfunction (see the  section on CoQ10  for another example), no mitochondrion 
 will function correctly in an environment where hemolobin levels are inadequate to deliver 
 oxygen to the trillions of mitochondria within the body. 

 Any signs of anemia – fatigue, dyspnea upon exertion, cognitive impairment, hair loss – should 
 be followed up with complete bloodwork for anemia, and the anemia should be corrected before 
 any more complicated hypotheses about mitochondrial dysfunction are pursued. Copper is 
 needed for the breakdown of ferritin to release stored iron,  66  so any deficiency of copper should 
 be corrected as part of this process if it is present. Plants in general and egg white protein 
 inhibits iron absorption, whereas animal protein except for egg white promotes iron absorption.  67 

 Iron should ideally be taken with a carnivore meal devoid of plants and egg whites. If this fails to 
 raise iron, a strict carnivore diet devoid of egg whites may be tried for a time. Otherwise, it may 
 be that interleukin-6 and hepcidin are not only keeping iron stored in ferritin but also continuing 
 to shut down dietary iron absorption. Fasting could be used to promote autophagy and ferritin 
 release. 200 mg iron-saturated lactoferrin,  68  1000 mg black seed oil once or twice a day,  69,70  or 
 1000 mg per day curcumin could be used to dampen the inflammation-hepcidin loop.  71  The 
 easiest way to obtain 200 mg of iron-saturated lactoferrin is with two scoops of whey protein.  72 

 One caveat to the interpretation of iron deficiency is that if the acute COVID illness was severe 
 but ferritin has been ineffective at mopping up all the free iron, free iron could be elevated. It is 
 notable that some practitioners tie iron deficiency to muscle pain,  73  while it is more often found 
 in the literature as a side effect of iron infusion, where it usually occurs alongside joint pain.  74  If 
 ferritin has not been able to mop up the free iron, ferritin is less likely to be elevated and the 
 transferrin saturation is likely to be over 40%. The skin is also more likely to be more darkly 
 pigmented, whereas skin becomes pale in iron deficiency anemia. If all signs point to iron 
 overload, phlebotomy (blood donation, lab testing, or isolated phlebotomy for iron removal) can 
 be tried. 

 In the unlikely event that data point toward simultaneous elevation of free iron and anemia of 
 chronic disease – for example, myalgia dominates the clinical symptoms and is accompanied by 
 joint pain; the skin is, if anything, darker rather than pale; symptoms get worse in response to 
 supplementation with iron bisglycinate, transferrin saturation is high when hemoglobin is low – 
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 one treatment that might be considered under medical supervision is exogenous erythropoietin 
 to encourage hemoglobin synthesis. However, a comprehensive workup of status for all 
 nutrients makes sense before taking this approach, since many other nutrient deficiencies can 
 cause anemia. These include zinc, copper, riboflavin, iodine (and any other cause of 
 hypothyroidism), vitamin B6, vitamin C, vitamin A, vitamin E, selenium, folate, and vitamin 
 B12.  75 

 Zinc 

 Smell and taste dysfunction has a long-recognized association with zinc deficiency. A small 
 study from the early 1980s found that patients with smell and taste dysfunction appear to have 
 33-44% lower than expected total-body stores of zinc, and that it takes almost a year of 
 supplementing 100 milligrams per day as zinc sulfate to correct that.  76  Their studies focused 
 overwhelmingly on using these individuals to study how the body stores and handles zinc, and 
 did not comment on whether the smell and taste dysfunction could be reversed with zinc. 

 Clinical trials using zinc to reverse smell and taste dysfunction have had variable results. Zinc 
 does not seem to help these disorders when due to traumatic injury or chemotherapy, but has 
 shown improvement in patients who have clear cases of zinc deficiency.  77–81  The most 
 successful protocol used was 25 milligrams per day zinc as zinc acetate for 6-12 weeks in 
 hemodialysis patients.  79  Other studies showing some success used 29 mg of zinc as zinc 
 picolinate three times a day for three months  77  or 20 milligrams per day zinc as zinc gluconate 
 for 3 months  80  in patients with isolated zinc-associated taste and smell dysfunction. 

 Given how profoundly deficient the total body stores of zinc can become and how long it takes 
 to restore them using high doses of zinc, it makes far more sense to measure zinc status and 
 correct it if warranted than to try to copy a protocol from any of the above taste and smell 
 dysfunction trials. More than likely, those trials would have gotten far better results if they had 
 copied the earlier study from the 1980s that used 100 milligrams zinc per day for a year to 
 largely restore the massive whole-body zinc deficits found in those patients. 

 Zinc has not been tested specifically in a large population of patients with postviral taste and 
 smell dysfunction, but infections cause plasma zinc to fall.  82  This is probably because zinc is 
 copiously used by the immune system for matrix metalloproteinase enzymes. These are used 
 first to allow immune cells to infiltrate tissues and attack pathogens, and then are used liberally 
 in the healing phase to remodel damaged tissue and lay down fresh tissue. Infections at 
 minimum must take zinc away from other priorities through the end of the healing process, and 
 may actually deplete body stores of zinc. Certainly if diarrhea is present in an illness, it will 
 cause zinc to leave the body through lost bile. 
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 Thus, for long-COVID cases that involve smell and taste dysfunction, the immediate issue at 
 hand is to measure plasma zinc and use zinc supplementation if necessary to raise it into the 
 90-120 mcg/dL range and keep it there permanently. This should be dealt with right away before 
 considering other more difficult-to-treat hypotheses such as damage to olfactory nerves. 

 Besides taste and smell dysfunction, other textbook signs of zinc deficiency include diarrhea, 
 hair loss, poor immunity including low lymphocytes, and delayed wound healing.  83  Zinc 
 deficiency may often be seriously compromised in people before they get COVID, and the poor 
 immunity that results may worsen the severity of the illness or the duration of longhauler 
 symptoms. Poor healing of the lungs and the diarrhea and hair loss that are frequently noted as 
 long-COVID symptoms could be additional signs of zinc deficiency. 

 Now that these two nutritional elephants are out of the room, we turn to the leading hypotheses 
 of long-COVID and attempt to fit them into our immunological paradigm. 

 Toxicological and Immunological Paradigms for Long-COVID 
 The three leading hypotheses to explain long-COVID are microclots, persistent antigen, and 
 immune dysfunction. 

 Microclots 
 In one study, after a median followup of two months from infection, D-dimer levels remained 
 elevated in 25.3% of patients, even though CRP, a general marker of inflammation, and markers 
 of the clotting cascade returned to normal in over 90% of patients.  84  D-dimer is a product of the 
 breakdown of clots, whereas the other markers are causes of clots. This suggests that in the 
 majority of the cases where D-dimer stays elevated for months, the clots are no longer being 
 formed. Instead, their breakdown is lingering far longer than expected. This might reflect the fact 
 that the spike protein makes clots more difficult to break down, leading to a very delayed 
 clearance time for clots that form during acute illness.  23 

 Consistent with this, another study found that long-COVID patients have plasma that is not any 
 more viscous than healthy controls, yet has microclots that are resistant to breakdown.  85  By 
 contrast, acute COVID patients have the same breakdown-resistant microclots, but also have 
 more viscous plasma. This means the viscosity of plasma is returning to normal after acute 
 illness, but breakdown-resistant clots are still found in long-COVID patients. 

 The way they show the clots are resistant to breakdown is to treat it with the enzyme trypsin. 
 After one trypsin treatment, clots from healthy plasma are completely broken down, but these 
 anomalous microclots from long-COVID samples are not. However, the good news is that a 
 second trypsin treatment fully breaks them down. In other words, it is not that they can’t be 
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 broken down. It’s that it just takes twice as much enzyme to break them down within a given 
 timeframe, or twice as long to break them down with a given amount of enzyme. 

 The other piece of good news is that the presence of D-dimer is in and of itself evidence that the 
 clots are being broken down. This is because D-dimer  is  a breakdown product of clots. 

 Given that long-COVID plasma is not any more viscous than we would expect, it is not obvious 
 that the microclots are the cause of the symptoms. Nevertheless, they could be hurting 
 circulation in the smallest microcapillaries. 

 Since the most common problem seems to be that COVID clots are harder to break down, and 
 not that long-COVID makes the clotting process continue, it would seem that enzymatic therapy 
 is the best option for those with persistently high D-dimer. There are many thrombolytic 
 enzymes available,  86  and naturally occurring enzymes available as supplements include 
 nattokinase and serrapetase. A single oral dose of 2,000 functional units (100 mg) of 
 nattokinase has been shown to cause measurable breakdown of blood clots in healthy males, 
 and to lower the clotting activity of blood for four hours.  87  This dose has been used daily for 
 three years in a clinical trial, where it showed no safety concerns.  88  Therefore, this protocol uses 
 2000 FU (100 mg) nattokinase daily for those with elevated D-dimer until D-dimer returns to 
 normal. 

 Immune Dysfunction and Antigen Persistence 

 When long-COVID patients with symptoms 8 months out from infection are compared to fully 
 recovered COVID patients, the long-COVID patients are distinguished by high levels of 
 monocytes and plasmocytoid dendritic cells – two representatives of the innate immune system 
 – a depletion of T and B cells that have not been activated, and markers of excessive T cell 
 activation and exhaustion.  89 

 The authors of this paper concluded, “In summary, our data indicate an ongoing, sustained 
 inflammatory response following even mild-to-moderate acute COVID-19, which is not found 
 following prevalent coronavirus infection. The drivers of this activation require further 
 investigation, but possibilities include persistence of antigen, autoimmunity driven by antigenic 
 cross-reactivity or a reflection of damage repair.” 

 It is not obvious that the T cell exhaustion is the cause of long-term symptoms. In mice, this 
 same phenomenon occurs after infection with the flu. If the T cell exhaustion is reversed, the 
 mice become more resistant to a second flu infection, but this comes at the expense of greater 
 fibrosis (scar tissue) in the lungs.  50  In other words, T cell exhaustion seems to be a 
 compensation for the damaging effects of T cell hyperactivity, and serves to restrain further 
 damage to the host. 
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 The clearest demonstration of persistent antigen so far has been in a sample of irritable bowel 
 disease (IBD) patients.  49  This was a series of 46 IBD patients who had previously tested positive 
 for COVID and came in for an endoscopy related to their IBD. The endoscopies were, on 
 average, 7.3 months from their positive test. 59% of the patients were in remission as far as 
 their IBD was concerned. Although viral RNA could not be found in their stool, it was found in 
 biopsied gut tissue in 70% of the patients. In all of the patients whose gut tissue tested positive 
 for viral RNA, the gut tissue also tested positive for viral proteins. However, in no cases could 
 replicable virus be found. In other words, there is no chronic infection, but there is a lingering 
 presence of bits and pieces of the viral proteins. 

 Strikingly, 46% of the patients reported long-COVID symptoms and  all  of them showed presence 
 of persistent viral antigen. 

 In trying to explain why the viral antigens persist in some but not others, they found that low 
 levels of anti-nucleocapsid antibodies were associated with antigen persistence. They also 
 noted that patients who used immunosuppressive drugs that block the inflammatory cytokine 
 tumor necrosis alpha (TNF-alpha) had impaired T cell responses to the nucleocapsid protein. 

 Unvaccinated patients were twice as likely (47%) to test negative for persistent antigen as 
 vaccinated patients (23%), but they buried this by separating the vaccinated patients into seven 
 different groups based on which vaccine they took and how many doses they received, and then 
 performed statistics on the overall comparison of 8 groups and found that it barely escaped 
 statistical significance (P=0.08). Perhaps the vaccines bias immunity toward the spike protein 
 and away from the nucleocapsid protein during a breakthrough infection. 

 While this study is small and limited to IBD patients, its finding that 100% of the long-COVID 
 patients had fragments of viral RNA and proteins in their gut biopsies but not their stool is very 
 supportive of the idea that these antigens persist by stealth in long-COVID patients, escaping 
 measurement in easily obtained samples, but discovered when tissues are probed more deeply. 

 On the other hand, since 70% of the patients showed viral antigen persistence but only 46% 
 reported long-COVID symptoms, this means that 35% of the people who had viral antigen 
 persistence were symptom-free. Thus, viral antigen persistence in biopsied tissue is extremely 
 sensitive  – it picks up everyone with long-COVID according  to this study – but much less 
 specific  : it identifies quite a few people who don’t  have long-COVID. 

 Perhaps viral antigen persistence is necessary but insufficient to cause long-COVID, or perhaps 
 it is simply a marker of something else that causes long-COVID. 

 For example, viral antigen persistence in the gut might indicate any of the following: 
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 ●  It is  causing  immune reactions that lead to autoimmunity  or lead to persistence of 
 inflammatory cytokines. 

 ●  It is a  result  of immune dysfunction that leads to  inappropriately sustained inflammatory 
 cytokines or autoimmunity but poor antigen clearance. 

 ●  It is a general marker of incomplete clearance of viral proteins, and thus correlates very 
 well with the persistence of spike protein or spike protein fragments in the blood causing 
 breakdown-resistant microclots. 

 The data are, as yet, insufficient to draw a definitive line of causality. 

 However, if these data can fit cleanly into my “Overarching Paradigm,” then I prefer to fit them 
 into it to draw some tentative conclusions: 

 ●  If MDSCs do not fall in the first few days of infection, but rather continue rising through 
 the first month, they suppress the entire antigen-specific adaptive immune response 
 during this time. This leads to poor clearance of virus and viral antigen. 

 ●  During this time the innate immune system is overactive and causes more tissue 
 damage. 

 ●  The T cells finally step in very late when the task of clearing the virus and its proteins is 
 much greater and more overwhelming. They eventually work overtime, doing a poorer 
 job at accomplishing a harder task. In the process, they make more of a mess than they 
 would have if they were working efficiently and on time from the beginning. Tissue 
 damage elicits T cell responses that are more broad than appropriate, leading to 
 autoimmunity. 

 ●  T cell exhaustion becomes an adaptive mechanism of restraining the damage to the 
 host. 

 ●  The end result is more tissue damage, more inflammatory cytokines, more antigen 
 persistence, and autoimmunity. 

 The IBD paper raises the possibility that anti-inflammatories used during acute illness and 
 during recovery could compromise antigen clearance. This is not a definitive finding, merely a 
 possibility. However, it tentatively makes me very cautious about any drugs or herbs that are 
 used specifically to lower inflammatory markers. I believe these should be avoided wherever 
 they are not medically necessary, or wherever they are not needed to relieve truly debilitating 
 symptoms. 

 My “Overarching Paradigm” suggests that vitamins A and D used especially in the first two days 
 should lead to much more robust antigen clearance and a much more effective transition from 
 the innate to adaptive immune systems, resulting in less tissue damage. It also suggests that 
 correcting amino acid imbalances as soon as they occur in the acute phase using arginine, 
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 tryptophan, NAC, and glycine will help correct any lost opportunities with early A and D 
 supplementation. 

 MDSCs can be found persisting for at least three months,  90  and vitamins A and D have much 
 broader effects on the immune system that include synergistically suppressing autoimmunity.  91 

 This warrants continued use of the vitamins A and D supplementation from the acute protocol. 

 A plasma amino acid analysis could be used to look for low levels of arginine, tryptophan, and 
 glycine to be taken as markers of persistent MDSC activity, which, if found, would warrant 
 continued use of the amino acid cocktail from the acute protocol. 

 Providing MDSCs have been cleared, I believe that antigen persistence is a result of T cell 
 exhaustion that has been implemented by the body to restrain tissue damage. Within this 
 paradigm, drugs and herbs that directly manipulate the immune system should not be used. 
 Suppressing the immune response could lead to further antigen persistence while stimulating 
 the immune response could lead to greater tissue damage. Rather, addressing the root cause 
 means protecting tissues from further damage and promoting their healing. 

 In my working model, this is the path toward relieving late-stage T cell exhaustion: make it safe 
 for the T cells to wake up. 

 Protecting tissues and promoting their healing is the topic of the next section. 

 Long-Term Damage to the Lungs or Other Organs 

 Among hospitalized COVID patients, tissue damage in the lungs appears to take at least six 
 months to heal for everyone, and to take longer than a year for many patients. The probability of 
 taking longer than a year increases dramatically in those who received mechanical ventilation.  92 

 For example, at six months 100% of patients still have at least one abnormal pattern on a CT 
 scan; at six months, this declines to 40% of patients that did not receive mechanical ventilation, 
 but to only 87% in those that did. 

 Whether mechanical ventilation caused the lasting lung damage or whether the severity of the 
 initial illness that led the doctors to use the mechanical ventilation was the culprit is unclear. 
 However, the point is that healing of tissue damage is still taking place beyond the six-month 
 mark in the worst cases, and in a large minority of less severe cases. 

 The damage is first and foremost laid down by the viral toxins, which poke holes in membranes, 
 thereby creating extremely broad dysfunction in virtually every cellular system. 
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 This also mimics the inflammatory process, where cytokines cause influxes of calcium into cells 
 that then activate nitric oxide to mediate such processes as vasodilation and the permeability of 
 endothelial and epithelial barriers. This is a necessary part of inflammation that allows immune 
 cells to penetrate tissues, but in excess leads to such problems as edema, pulmonary 
 hypertension, and multisystem inflammatory syndrome. 

 The second layer of damage is driven by MDSCs using oxidants and glycating factors to 
 suppress T cells, and mature cells of the innate immune system using excessive reliance on the 
 oxidative burst. This leads to production of methylglyoxal, nitric oxide, superoxide, peroxynitrite, 
 hydrogen peroxide, and hypochlorous acid (bleach). 

 A third layer of damage may be a late response of T cells. When the virus has replicated too 
 much, there are too many infected cells to be killed. If tissue damage has proliferated, T cells 
 might mount responses to host antigens, resulting in autoimmunity. 

 The chief defense against spike protein accumulating in cellular membranes is a robust immune 
 system following its proper rhythm, followed by anything that can help minimize the replication 
 of the virus, such as antimicrobial flushes. Low replication and clearance of infected cells is the 
 recipe for being spike protein-free. This protocol is designed to do exactly that during acute 
 illness. 

 The chief defense against spike protein mimicking the inflammatory process as well as the 
 glycation and oxidative stress caused by the MDSCs and innate immune cells is glutathione. 
 Glutathione sequesters nitric oxide, preventing it from causing excessive vasodilation or 
 hyperpermeability, and preventing it from joining with superoxide to make peroxynitrite. Zinc, 
 copper, and manganese are needed to clear superoxide to hydrogen peroxide, while selenium, 
 iron, and glutathione are needed to convert hydrogen peroxide to water. The clearance of 
 hydrogen peroxide prevents it from combining with chloride to make bleach. 

 The use of glutathione and these nutrients should not bee seen as a drug-like approach with the 
 aim to decrease the production of oxidants. Rather, these things need to be adequately supplied 
 so the immune cells can produce the right amount of oxidants needed to kill pathogens, while 
 they and the cells of the surrounding tissue protect themselves from damage. 

 If these steps are followed, they should preempt the third layer of damage. Robust clearance of 
 the virus prevents the job of T cells from becoming too large. Prevention of tissue damage 
 prevents the stimulus for autoimmunity. 

 Nevertheless, some level of tissue damage will be done, and if someone is six months into the 
 healing process, the prevention part is over. After the first few weeks of illness, the process of 
 healing becomes dominant. 
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 Healing lung tissue after a respiratory infection involves the following processes:  50 

 ●  Cellular differentiation is needed to lay down new epithelial cells to line the lungs. 
 Epithelial cell differentiation is overwhelmingly dependent on  vitamin A. 

 ●  The remodeling is largely performed by macrophages. Differentiation of macrophages is 
 dependent on  vitamin D. 

 ●  Matrix metalloproteinase enzymes are used to remodel the tissue. These enzymes are 
 dependent on  zinc. 

 ●  Fresh collagen must be laid down. Collagen synthesis can be stimulated with  gelatin  or 
 collagen peptides  , and is dependent on  vitamin C  and  copper. 

 ●  Fresh extracellular matrix must be laid down. In addition to collagen, this is rich in 
 sulfur-  containing combinations of protein and carbohydrate  that are synthesized using 
 manganese. 

 From among these nutrients, those that are actually incorporated as major components of the 
 tissue (collagen, sulfur) and those that are used as signaling molecules (vitamins A and D) are 
 the ones that are most likely needed above and beyond otherwise optimal intakes. Eating a diet 
 on the upper range of a healthy protein intake (1 gram per pound bodyweight or 2.2 grams per 
 kilogram bodyweight) will ensure plenty of sulfur, providing iron, vitamin B6, and molybdenum 
 levels levels are adequate to harvest the sulfur. The protein will ensure high intakes of most 
 other amino acids that could be used in healing as well, such as glutamine. Limited evidence 
 supports up to 10 grams of collagen per day can be beneficial for injury healing,  93  although 
 acute doses of 15 grams of gelatin or collagen are better substantiated for increasing collagen 
 synthesis,  94  and collagen synthesis remains perpetually doubled while using 15 grams three 
 times a day.  95  Bone broth is variable in amino acid content, but in general one cup can be 
 considered the equivalent of 10 grams of collagen.  96  Vitamins A and D are included in the 
 protocol at doses likely to maintain high-normal status of each even during periods of high 
 utilization, with testing periodically to ensure against toxicity. 

 Given that lung healing takes place over a timeframe where six-month intervals show 
 measurable improvements, given the assumption that a good healing protocol could double 
 healing time, because some of these nutrients have toxicity concerns (A and D, theoretically 
 collagen or gelatin can increase oxalate), and because this regimen may be burdensome, I 
 believe it makes sense to use followup lab-testing in 3-month intervals while on the 
 tissue-healing part of this protocol. 

 Other Models of Long-COVID 

 Multisystem inflammatory syndrome can occur after acute COVID and presents with a 
 continuing fever in almost everyone, and in the majority of cases also includes low blood 

 Copyright  © Chris Masterjohn, 2020-2022. All rights reserved. Not for distribution. Do not store this in the files of a public web site. 
 This guide is for educational purposes only and does not constitute medical or nutritional advice. Do not assume these strategies 

 serve as a substitute for other public health recommendations or for medical treatment. 

 Page  44 



 pressure, cardiac dysfunction, shortness of breath, and diarrhea.  97  This is probably driven by 
 epithelial barrier dysfunction  98  as a result of nitric oxide binding to the proteins that make up the 
 junctions between cells and causing the junctions to withdraw.  99–103 

 Glutathione prevents nitric oxide from binding to these proteins in the first place,  104  while the 
 selenium-dependent protein thioredoxin removes it from them after it has bound.  105  In addition, 
 blue, green, and ultraviolet light remove nitric oxide from these proteins.  104,106  Liberal exposure 
 of the naked skin to daytime, outdoor, unprotected sunlight with careful attention to avoid 
 sunburn may prove valuable for reversing this, while internally nourishing glutathione and 
 thioredoxin should provide the bulk of the benefit. 

 Acetylcholine is a neurotransmitter that plays an important role in both taste and smell and in 
 cognitive function. Cognitive impairment is often treated with acetylcholinesterase inhibitors, 
 drugs that prevent the breakdown of acetylcholine. In a study unrelated to COVID, among 
 patients with mild cognitive impairment, the ability of an anticholinergic nasal spray to hurt a 
 person’s sense of smell was used to identify people whose cognitive function improved the most 
 with acetylcholinesterase inhibitors.  107  In those with both cognitive impairment and smell and 
 taste dysfunction, if iron and zinc deficiencies have been ruled out, alpha-GPC may help boost 
 acetylcholine levels. 400 mg three times a day has been shown beneficial in Alzheimer’s.  108  This 
 might be made even more effective by combining it with 240 milligrams per day ginkgo biloba 
 extract, which contains naturally occurring acetylcholinesterase inhibitors and has also been 
 shown helpful in Alzheimer’s.  109 

 Some treatment studies of nutritional supplements for long-COVID are starting to trickle out, 
 although there are not yet any well-conducted randomized controlled trials. Between 500 
 milligrams per day and 1000 mg three times per day of oxaloacetate used for six weeks seemed 
 to help about two-thirds of patients with post-COVID fatigue.  110  The authors used it to support 
 mitochondrial energy metabolism. 1.6 grams of L-arginine with 500 milligrams of liposomal 
 vitamin C used twice a day for 30 days seemed to help reduce every symptom asked about in a 
 long-COVID survey.  111  The authors surmised that the cocktail was helping endothelial function, 
 meaning supporting the beneficial effects of nitric oxide on blood flow. These studies were both 
 observational and neither of them probed their proposed mechanisms in any detail. 

 Nutrient-Specific Randomized Controlled Trials and Related 
 Studies 
 The “Overarching Paradigm of Severe COVID” and “Paradigms of Long-COVID” sections cover 
 what I believe are the most essential components of the protocol and the most important 
 reasons for including them. These are given priority over isolated supplement studies because 
 they identify major limitations of those studies: for example, the failure to include vitamin A with 
 vitamin D, or the failure to include tryptophan with arginine. Nevertheless, the trials themselves 
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 offer important information about efficacy for specific formulations in the contexts in which they 
 are tested. 

 This section provides an analysis on nutrients and related compounds with support from 
 randomized controlled trials (RCT). RCT support is considered the next post important reason 
 for including a supplement in the protocol after its importance in the major paradigms described 
 above. 

 The gold standard of evidence in medicine is the randomized, controlled trial, or RCT. In RCTs, 
 people are  randomly  given a treatment, or not. That  this is determined at random means 
 people’s health, behavioral traits, and choices play no role in the outcomes. This helps us be 
 more confident the treatment really works, or doesn’t work. 

 We now have over 50 RCTs on the ability of nutrients, herbs, or other natural compounds to 
 fight COVID. While these trials are usually small, some haven’t been peer reviewed yet, some 
 are funded by supplement manufacturers, and most haven’t yet been replicated by different 
 researchers from different institutions and different parts of the world, they are the best evidence 
 we currently have and serve as the highest priority evidence used in this guide. 

 In evaluating these trials, the most important things I looked for were whether the trials were 
 done well, whether the data were reported clearly, and whether the interpretations were sound. 
 However, I also considered the funding source, whether different groups had come to similar 
 results, how much of the data was peer reviewed, and whether the substance is an essential 
 nutrient. 

 Based on these considerations, I categorized anything that made the cut into three tiers: 
 “Essentials,” “Best Add-Ons,” or “These Might Help.” Having better quality, more trustworthy, 
 more consistent data, and having essential nutrient status pushed the strategies up toward the 
 Essentials tier, while lacking these qualities pushed them down toward the “These Might Help” 
 tier. Those with intermediate support are included as Best Add-Ons. 

 Now let’s take a look at each component. 
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 Vitamins A and D, and their Partners 
 The four fat-soluble vitamins are A, D, E, and K. These are always best taken with a meal 
 because the fat in the meal helps their absorption. 

 Prior to the pandemic, vitamins A and D were both known as critical support to the immune 
 system.  41,112  Vitamin A supports the skin and mucous membranes as a physical barrier to 
 pathogens, and is needed for the production of antibodies and all immune cells. Vitamin D 
 increases the production of antimicrobial substances that kill viruses such as cathelicidin, 
 increases lymphocytes, the type of white blood cell that is most protective against COVID, and 
 restrains a chemical known as interleukin-6 that can lead to excessive inflammation in COVID 
 and make it hard to breathe.  10,13,113–123 

 There are now multiple RCTs using vitamin D. When viewed together, these studies suggest 
 that vitamin D levels need to be high going into the onset of illness. Once people already need 
 respiratory support, even a huge dose like 200,000 IU is not going to help them.  124  This is 
 because a big dose like this takes days to get activated,  125  and may take even longer in 
 someone with serious inflammation.  126,127  However, someone admitted to the hospital with a 
 serious case of COVID can be treated with a compound known as calcifediol. This is a partially 
 activated form of vitamin D that helps get the active form up within hours,  128  rather than taking 
 days. In Spain, an RCT showed that this compound reduced the odds of being admitted to the 
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 ICU by 98%.  39  When other hospitals in Spain started using the protocol from this study, people 
 treated with that protocol had 87% fewer ICU admissions and were 70-78% less likely to 
 die.  129,130 

 Another study done in Northern India found that, in people who tested positive but were 
 asymptomatic or only mildly symptomatic, using 60,000 IU of regular vitamin D3 per day to get 
 blood levels up to 50 ng/mL as fast as possible tripled the number of people who fully cleared 
 the virus in three weeks.  131  By contrast, studies using 1000, 5000, or 10,000 IU have not 
 achieved anything impressive.  132,133  This is because doses this low take months to raise blood 
 levels to where they need to be. 

 A few additional randomized controlled trials have been published since I published my original 
 analysis in version 7: 

 ●  Treatment with calcitriol, the fully activated form of vitamin D, improved oxygenation in 
 hospitalized patients.  134  It also seemed to reduce ICU admissions and abolish the risk of 
 death, although the study only had 50 people and only 3 died. 

 ●  A study using caclifediol, the semi-activated form, at low doses equivalent to 
 3,000-6,000 IU, found beneficial trends that did not reach statistical significance.  135 

 ●  A single oral dose of 100,000 IU had no benefit for those admitted to the hospital with 
 respiratory distress.  136  Most likely, this was too  late to use regular vitamin D. 

 ●  Similarly, 500,000 IU vitamin D had no effect in hospitalized patients.  137 

 ●  Similarly, 50,000 IU of vitamin D on the first and eighth day of hospitalization had no 
 benefit.  138 

 ●  On the other hand, 25,000 IU vitamin D per day in hospital patients cut the average 
 hospital stay in half from 8 to 4 days, and led to everyone being out of the hospital by 
 day 21 when 14% of the placebo group was still hospitalized. One patient receiving 
 vitamin D died, while 3 patients in the placebo group died. Due to the small number of 
 deaths, this difference was not statistically significant. 

 Frustratingly, the hospital studies generally do not report how long people were infected before 
 they were admitted. Most likely, those admitted earlier in the infection or with a lower 
 inflammatory state can benefit from vitamin D. Otherwise, vitamin D can be given to outpatients 
 near the time of infection, but activated forms must be given in the hospital. And always, high 
 doses must be used. 

 Another fascinating study showed that in almost 200,000 Americans who had at least one 
 COVID test and also had a vitamin D test from Quest Diagnostics in the year before the 
 pandemic, maintaining a blood level of 50-60 ng/mL cut the risk of infection in half.  139 
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 More recently, in support of causality, a randomized controlled trial of 4,000 IU per day for 30 
 days cut down the risk of PCR positivity by 74%.  140 

 The protocol in this guide draws from the Quest Diagnostics study to keep blood levels at 50-60 
 ng/mL, and then draws from the Spanish study by translating their calcifediol dosing into the 
 equivalent of regular, easy-to-get vitamin D3 supplements. If you have good vitamin D status at 
 the time of infection and start the vitamin D on the first day of symptoms, regular vitamin D 
 should work perfectly fine. It’s the people who have poor vitamin D status when they get infected 
 and wait until they wind up in the hospital to start with vitamin D who really need the calcifediol. 

 Although we do not yet have any RCTs for vitamin A, we know from studies done in Turkey,  34 

 Spain,  35  and Germany  36  that COVID patients have lower vitamin A levels than healthy people, 
 and that severe COVID patients have lower vitamin A levels than mild patients. In the German 
 study, those with vitamin A levels below the reference range had a 5.5-fold greater risk of ICU 
 admission and a 5.2-fold greater risk of death. One study done in Iraq showed that severe 
 patients who were given a single dose of 200,000 IU mostly recovered from respiratory distress 
 in 3 days and were 7 times less likely to die.  37  The same group did another study showing the 
 same treatment given to mild or moderate COVID patients made them three times less likely to 
 become severe, and when it was given to their close contacts it made the contacts 3 times less 
 likely to get infected.  38  Although none of the vitamin A studies were randomized, they agree with 
 an entire century’s worth of data showing vitamin A is critical to the defense against infectious 
 disease. 

 Vitamin K2 protects elastic fibers within blood vessels and lung tissue from collecting calcium 
 deposits, which in turn prevents those fibers from being broken down, and this makes the blood 
 vessels and lungs more elastic and better able to deal with stress.  141,142  In the UK last year, 
 markers of vitamin K deficiency increased dramatically during lockdown,  143  which may have 
 been caused by antibiotics, liver injury, increased use of alcohol or acetaminophen, viral 
 infection of the gut decreasing the absorption of vitamin K, or poorer access to green vegetables 
 due to panic buying and stockpiling food. COVID patients have blood markers suggesting poor 
 vitamin K2 status in their blood vessels and lungs, and those with serious cases have even 
 worse K2 status than those with mild cases.  144  If we compare the degree of deficiency seen in 
 COVID patients to the degree seen in kidney disease,  145  we could extrapolate that the daily 
 dose required to offer maximal protection to the lungs during COVID would be 3000 
 micrograms. Because this extrapolation is speculative, increasing the dose from 200 
 micrograms per day to 3000 is listed in the “  If and  When You Get Sick: These Might Help  ” 
 section rather than in the “  Essentials  ” section. 

 High doses of any one fat-soluble vitamin can deplete the others.  146–148  This makes it important 
 to balance vitamin D with the other fat-solubles, including vitamin E, even though vitamin E has 
 not yet been specifically tied to COVID. Therefore, this protocol draws from the Iraqi studies on 

 Copyright  © Chris Masterjohn, 2020-2022. All rights reserved. Not for distribution. Do not store this in the files of a public web site. 
 This guide is for educational purposes only and does not constitute medical or nutritional advice. Do not assume these strategies 

 serve as a substitute for other public health recommendations or for medical treatment. 

 Page  49 



 the single high dose of vitamin A as well as the existing knowledge on our needs for K2 and E to 
 balance them together with the high-dose vitamin D. 
 Zinc and magnesium are needed for the body to utilize and respond to vitamins A and D.  149  As 
 discussed in the “Overarching Paradigm” section, A and D are truly needed together in order to 
 have optimal effects on immunity. It is a major limitation of most RCTs, then, that they use one 
 nutrient without taking into account the status of the others. 

 Zinc, Copper, Iron and Other Minerals 
 Zinc has been studied extensively in the treatment of the common cold, and the evidence 
 strongly favors zinc acetate lozenges.  150–152  The critical factor is that the zinc ions are released 
 into the immune tissues within the nose and throat. This requires zinc acetate or gluconate, with 
 zinc acetate being twice as effective as zinc gluconate, and the lozenges need to be free of 
 various substances such that can bind with zinc and cannot be candied.  Life Extension 
 Enhanced Zinc Acetate Lozenges  are the only ones I  have found that fit all these criteria. 

 One of the key ways that zinc works is that the zinc ions prevent cold viruses from binding to our 
 cells.  153  There is currently no evidence that zinc ions would inhibit SARS-CoV-2, the virus that 
 causes COVID-19, from binding to our cells. There are also no strong similarities between the 
 ways that SARS-CoV-2 binds to our cells and the ways that cold viruses do.  153–157  However, 
 ionic zinc likely inhibits at least two proteins required for the replication SARS-CoV-2.  158,159  The 
 use of the zinc acetate lozenges is therefore important to direct zinc ions specifically into the 
 nose and throat. 

 By contrast, zinc concentrations in the lungs are best improved by swallowing high doses of zinc 
 for an extended period of time. For the zinc that is swallowed from food or capsules, it is 
 generally thought that we can only absorb 5-7 milligrams per day (mg/d) of zinc.  160  However, the 
 relevant studies have been limited to less than 20 mg/d. Supplementation with 100 mg/d zinc 
 sulfate has been shown to more than double total zinc absorbed from 4.5 to 10.5 mg/d.  76  Zinc 
 absorption can be increased further by keeping it away from sources of phytate (whole grains, 
 nuts, seeds, and legumes) and coffee, and spreading it out across the day.  160,161 

 High-dose zinc can induce deficiencies of other minerals, especially copper, but also iron. Zinc 
 at 50 mg/d has been shown to lower superoxide dismutase, an enzyme that depends on both 
 zinc and copper and is important for immune function.  162  This probably represents the zinc 
 causing a copper deficiency. At 85 mg/d, zinc increased anemia, which might have been caused 
 by iron or copper deficiency.  163  High-dose zinc also has the potential to cause a deficiency of 
 any positively charged mineral, and this includes calcium, magnesium, and manganese.  164 

 In an attempt to maximize the total amount of zinc absorbed without going high enough to cause 
 major imbalances with other nutrients, the protocol recommends small doses of 7-15 mg of zinc 
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 taken away from phytate from one to four times per day, and balances this with an appropriate 
 amount of copper. For those vulnerable to iron deficiency anemia, the protocol adds iron. The 
 zinc acetate lozenges are included specifically to improve zinc concentrations in the nose and 
 throat, and they are used intensively at the onset of illness to battle the infiltration of the virus in 
 those specific tissues. 

 While copper is probably a weaker inhibitor of SARS-CoV-2 proteins than zinc  158  and appears to 
 destroy coronaviruses on surfaces,  165–167  copper is mainly included in the protocol to keep the 
 zinc-to-copper ratio within the acceptable range of 2:1 to 15:1  168  while staying within the upper 
 limit of 10 mg/d.  169 

 Overall, direct evidence for a protective effect of zinc against COVID is limited. One trial using 
 50 mg of zinc as zinc gluconate for non-hospitalized COVID patients was stopped early due to 
 lack of results.  170  Another using 50 mg of zinc sulfate, 6 milligrams of melatonin, and 2 grams of 
 intravenous vitamin C, all taken every six hours, in ICU patients, found no effect.  171  Yet another 
 found that adding 50 mg of zinc from zinc sulfate taken twice a day to a hydroxychloroquine 
 regimen provided no benefit above hydroxychloroquine alone.  172  However, these trials may be 
 asking the wrong questions. High-dose zinc can take a year to cause major increases in body 
 stores.  76  When someone is in the ICU it’s almost certainly too late, and even when someone is 
 diagnosed with COVID it is quite late in the game to try to increase stores of zinc in the whole 
 body or in especially important tissues like the lung. 

 By contrast, the zinc acetate lozenges acutely and rapidly deliver high concentrations of zinc 
 ions to the tissues of the nose and throat while they are being sucked on and for an hour or two 
 thereafter. While no RCTs have assessed their efficacy in COVID, an interesting report of four 
 cases suggests they work. Four patients were treated with between 115 and 184 mg/d of zinc 
 from zinc lozenges, either zinc citrate, zinc gluconate, or zinc acetate.  173  All seemed to rapidly 
 improve. One of the patients got worse while using 46 mg/d but improved while using 115 mg/d, 
 suggesting that the higher dose was needed. 

 While the evidence for zinc is not as strong as many of the other components of this protocol, 
 zinc is included as an “essential” because it is absolutely necessary to be in our bodies and has 
 clearly defined roles in the immune system as well as promising activities against COVID. 

 Povidone-Iodine and Alternatives 
 Povidone-iodine has a long track record of safe use as an antiseptic in many contexts, and is 
 commonly used by surgeons, dentists, eye doctors, and many others in the medical field. It 
 completely inactivates SARS-CoV-2, the coronavirus that causes COVID-19, in 60 seconds, 
 using a 0.5% solution that is known to be safe to mucous membranes.  174  This can be used to 
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 irrigate the nasal passages and can be swished or gargled for antiseptic activity in the mouth 
 and throat. 

 There are now seven COVID-related RCTs using povidone-iodine,  175–181  most of which have 
 used a 1% solution rather than a 0.5% solution. All of these except two have been peer 
 reviewed,  177,180  and only one received funding from industry.  177 

 The most impressive of these was a Bengali study published in an obscure local journal of over 
 1100 COVID patients treated by telemedicine. Use of 1% povidone-iodine to rinse the mouth, 
 throat, nose, and eyes four times a day increased the number of people who cleared the virus 
 within a week 26-fold, decreased the number of people hospitalized by 84%, and decreased the 
 risk of death by 88%.  175  The procedure for rinsing with povidone-iodine used in this guide is 
 drawn mainly from this study. 

 Only one of the seven studies showed no effect: it was a French study of 24 patients where 
 virtually everyone cleared the virus within three days.  181  The subjects probably just didn’t have 
 meaningful enough infections to be able to show the value of the iodine. 

 Another study that wasn’t very convincing was done in the United States in 79 COVID patients 
 who were not on supplemental oxygen therapy. This study has not been peer reviewed yet, and 
 it was partly funded by two companies that make nasal irrigation systems. It showed that 
 povidone-iodine wasn’t any more effective than baking soda.  177  They did argue that both groups 
 did better than they would have expected from national data. However, the povidone-iodine they 
 used was only 0.1%, ten times less concentrated than what most of the other studies use, and 
 five times less concentrated than the minimum used in this protocol. It’s no wonder it didn’t 
 achieve better results than baking soda. 

 The other studies dealt with short-term virus-killing abilities in live humans and offered some 
 interesting insights: 

 ●  A study in Singapore randomized 45 floors of a dorm where migrant workers from India 
 and Bangladesh were staying to one of several treatments that included a 0.45% 
 povidone-iodine throat spray used three times a day. The spray was used without regard 
 to when people were potentially exposed. It cut the risk of getting infected by a third.  179 

 The protocol in this guide uses a more extensive treatment of the mouth, throat, nose, 
 and eyes that is targeted around potential exposures, so is likely more effective than this. 

 ●  In a second Bengali study of 189 patients, the researchers looked at the ability of a 
 single application of povidone-iodine to make someone who tested positive test 
 negative.  176  This study showed that 0.6% solutions kill the virus better than 0.4%, and 
 nasal irrigations kill the virus better than nasal sprays. It is still unclear whether 1% 
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 solutions are needed, but if going from 0.4% to 0.6% offers a stronger effect, going 
 further to 1% may indeed offer an even stronger effect. This study is the reason that the 
 protocol in this guide suggests using nasal irrigation over sprays and swabs when 
 possible. 

 ●  In a Lebanese study of 44 patients, a mouthwash with 0.2% clorhexidine was just as 
 good as one with 1% povidone-iodine at reducing the virus content of saliva after five 
 minutes.  178  Clorhexidine mouthwashes would be difficult to obtain for most people, so 
 this isn’t listed as an alternative in the protocol. 

 ●  In a Malaysian study of 20 asymptomatic COVID cases that hasn’t been peer-reviewed 
 yet, gargling with Listerine was about 80% as good as gargling with 1% povidone-iodine 
 in getting the virus to clear within six days.  180  This is the reason that Listerine is offered 
 as an alternative for a mouth rinse and gargle. 

 Out of all of these studies, only one was large enough for a significant number of people to 
 become hospitalized and die. That one study showed a remarkable reduction in the risk of 
 hospitalization and death, and it is consistent with the other COVID-related studies showing that 
 povidone-iodine has powerful virus-killing activity. 

 In addition to Listerine for the mouth rinse and gargle, the protocol in this guide allows for 
 Betadine Cold Defense  to be used as an alternative to nasal irrigation. This spray does not 
 contain any povidone-iodine and is based on iota-carrageenan. The reason for the substitution 
 is that a government-funded RCT in Argentina that has not been peer-reviewed yet used a 
 Spanish iota-carrageenan nasal spray in just under 400 high-risk healthcare workers to cut the 
 infection rate by 80%.  182  When they removed people who tested positive in the first week, who 
 may have been infected before they started using the nasal spray, the product appeared to be 
 even more effective, cutting the infection risk by 95%. 

 The Spanish product, which is 1.6 mg iota-carrageenan per mL, is not available in the United 
 States, but the Betadine product is similar, only slightly less concentrated at 1.2 mg/mL. In the 
 trial, the product was used four times a day with one spray into each nostril, without regard to 
 exposure. The protocol in this guide calls for two sprays in each nostril before and after each 
 exposure. This concentrates the effectiveness around the exposures that matter, and for 
 someone in a continuous high-risk environment who uses the spray every four hours, they will 
 wind up using a greater number of sprays to compensate for the lower concentration of 
 iota-carrageenan in the Betadine. 

 The protocol also allows for eyelid wipes to substitute for dropping the povidone-iodine into the 
 eyes. While there are no clinical trials supporting the efficacy of eyelid wipes, data from Israel’s 
 largest HMO show that among people who tested positive for COVID, those who purchased eye 
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 care wipes were 71% less likely to be hospitalized than those who did not.  183  The predominant 
 eyelid wipes in Israel are the Dr. Fischer brand. While this form of evidence is weaker than the 
 rest used in this section, it is possible that the eye wipes clear away virus coming out in the 
 tears or prevent virus on the eyelids from slipping into the eyes. There are no RCTs to support a 
 substitute for dropping povidone-iodine into the eyes, so this was selected as the best 
 alternative. 

 Since 1% povidone-iodine has been most studied in the context of COVID, and since this is 
 what the only trial showing a reduction in the death rate used, this should be seen as the gold 
 standard for mouth rinse, gargle, nasal irrigation, and eye drops. However, since 0.5% shows 
 very strong antiviral activity, this protocol calls for testing your tolerability of 1% and using 0.5% 
 if you find 1% too irritating. The protocol also allows for the use of Listerine, Betadine Cold 
 Defense, and eyelid wipes as alternatives when any risk concerns or contraindications apply. 
 These risks and contraindications are described below. 

 There is a risk of becoming allergic to povidone-iodine while using it, or already being allergic to 
 it, but it is very unlikely. In a series of 500 consecutive patients with suspected skin allergy, 0.4% 
 had contact sensitivity to it.  184  Just under 41% of the patients had used povidone-iodine on the 
 skin or mucous membranes, but there was no information about how it was applied or at what 
 concentration. Given that these patients may have used concentrations much higher than 0.5% 
 and without proper guidance, and given that all of them had a suspected skin allergy, the rate of 
 allergy in the general population is probably much lower than 0.4%, as is the risk of developing 
 one while using it according to the protocol discussed herein. 

 Povidone-iodine is contraindicated in the following conditions: A history of allergy to 
 povidone-iodine, alkyl phenol ether sulphate ammonium salt, disodium hydrogen phosphate 
 dodecahydrate, any thyroid disease, current radioactive iodine treatment, lithium therapy, 
 pregnancy, renal failure, and dermatitis herpetiformis.  185  It is safe to use in limited high-risk 
 exposures with children but shouldn’t be used regularly in a sustained manner, since children 
 are more vulnerable to iodine excess due to their smaller bodyweight. 

 I have had one person contact me telling me they believe the rinse caused a candida 
 overgrowth. I have not seen this elsewhere and have never seen it in the scientific literature. 
 However, povidone-iodine will kill almost anything, so as with anything antimicrobial it poses 
 some risk of disturbing the microbiome. 

 Other than these concerns, risk is mainly associated with concentrations higher than 1%, or with 
 accidental inhalation of the solution during general anesthesia. 1.25% povidone-iodine has been 
 shown to decrease the ciliary beat frequency, which is the rhythm of the hair-like projections 
 throughout the nose, windpipe, and lungs. 2.5% is toxic to the nasal tissue.  174  Pneumonitis 
 (inflammation of the lung) has been reported in four cases of inhalation of 
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 povidone-iodine-containing fluid during general anesthesia.  186  One person developed 
 hypothyroidism after 3-5 gargles per day for 10 years with 5%, and this reversed upon stopping 
 the practice.  187  One person developed cardiovascular collapse, metabolic acidosis, renal failure, 
 and seizures after a 3-hour-long sinus irrigation using 300 mL of a 10% solution, and recovered 
 with medical treatment.  188  Using 0.5% or 1% according to the protocol herein while awake 
 instead of under general anesthesia avoids all these problems. 

 Povidone-iodine has decades of routine use supporting its safety as an antiseptic, and reports 
 of harm are rare and associated with much higher concentrations, volumes, or durations of use 
 than discussed herein. With the exception of a minor risk of allergy and the list of 
 contraindications, these other concerns are unlikely to apply to this protocol. 

 It is not clear whether other iodine solutions, such as Lugol’s, would be as effective as 
 povidone-iodine. In the original patent for the discovery of povidone-iodine,  189  Lugol’s was 
 effective against the bacteria  S. aureus  only down to a 4% dilution, whereas povidone-iodine 
 was effective as low as 0.33%. Other iodine solutions need to be tested against the virus that 
 causes COVID to determine what concentrations are required. Furthermore, povidone limits the 
 amount of iodine that can cause toxicity to cells and that reaches the circulation. It therefore 
 likely delivers equal or better antiseptic activity with less risk of iodine excess. For these 
 reasons, alternatives based on Lugol’s are not included in this protocol at this time. 

 Black Seed Oil 
 In a lab dish, black seed oil kills the first SARS virus, which is closely related to SARS-CoV-2, 
 the virus that causes COVID-19. Computer modeling studies also suggest that components of 
 black seed inhibit numerous proteins that SARS-CoV-2 needs to replicate. Black seed may also 
 stimulate the immune response against pathogens while restraining excess inflammation. 

 There are five RCTs using black seeds or their oil against COVID, from Pakistan, Iraq, Saudi 
 Arabia, and America. All but the Pakistani paper have been peer reviewed, although the Iraqi 
 study was published in a very obscure journal that is not indexed for Pubmed, the search engine 
 of the US National Library of Medicine. Only the American trial was funded by a supplement 
 manufacturer. The Saudi Arabian and American studies used a commercial black seed oil, while 
 the Pakistani study used encapsulated black seeds along with honey provided by the Pakistani 
 government and a charitable organization, and the Iraqi study used black seeds purchased in a 
 local market. Their findings can be summarized as follows: 

 ●  The Pakistani study, which hasn’t been peer reviewed yet, was done in 313 moderate 
 and severe COVID patients across four study centers.  190  Each day for 13 days, the 
 patients took either 1 gram of honey and 80 mg black seeds per kilogram bodyweight 
 (for someone weighing 150 pounds, this would be 68 grams of honey and 5.5 grams of 
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 black seeds) or a placebo consisting of empty capsules. The honey and black seed 
 treatment reduced the time to full symptom resolution from 7 days to 4 days in the 
 moderate patients, and from 13 days to 6 days in the severe patients. It cut the time till 
 viral clearance down from 10 days to 6 days in moderate patients and from 12 to 8.5 
 days in severe patients. In the severe cases, it decreased the odds of still being in the 
 hospital on day 6 by 97%, and cut the odds of mortality by 82%, bringing the mortality 
 rate from 18.7% to 4%. 

 ●  The Iraqi study, which appears to be peer reviewed but is published in an obscure 
 journal not indexed for Pubmed, treated 419 COVID patients either with or without a 
 daily dose of 40 mg black seeds per kilogram bodyweight for 14 days.  191  This is the 
 equivalent of a 150-pound person taking 2.7 grams of black seeds per day. The black 
 seeds reduced the incidence of severe infection 13-fold from 17% to 1.3%. 5.4% of 
 people in the control group died but no one died in the black seed group. 

 ●  The Saudi Arabian study, which is peer-reviewed and published in a more reputable 
 journal, studied a commercial black seed oil with 0.7% thymoquinone in 173 mild COVID 
 cases.  192  The black seed oil was given as 500 mg capsules twice a day for 10 days. This 
 provided one gram of oil, which is equivalent to 3.3 grams of seeds. The dose is 
 therefore in between the doses of the other two studies. The main thing the researchers 
 were looking for was the proportion of people who became symptom-free and stayed 
 symptom-free for three days in a row within two weeks. Black seed oil doubled the 
 proportion of people who recovered by these criteria from just over 30% to just over 60% 
 and it shortened recovery time by 1.5 days. 

 ●  An American double-blind, randomized, placebo-controlled, industry-funded trial of 55 
 non-hospitalized patients, 1500 mg of black seed oil containing 1.7% thymoquinone 
 taken twice a day for 14 days led to increased helper and killer T cells and faster total 
 symptom improvement.  193  Most other endpoints appeared to improve with black seed oil 
 but were not statistically significant. The endpoints are shown graphically over time but 
 not summarized quantitatively. 

 While the American and Saudi Arabian papers achieved the most modest results, this may have 
 just been because the patients were all mild or non-hospitalized cases. The American study is 
 an outlier in the dose: with 2.4 times the thymoquinone concentration and 3 times as much oil, it 
 is essentially 7 times the dose. There is no reason to think the dose needed is this high. Overall 
 these studies seem to agree with one another that black seeds or their oil will help mild cases 
 recover faster and may offer serious protection against the risk of mortality in severe cases. 
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 Since this effect was shown across research from four countries, mostly in studies without any 
 industry funding, black seed oil was included in the “  If and When You Get Sick: The Essentials  ” 
 section, with 500 mg black seed oil twice a day modeled after the Saudi study. 

 Melatonin 
 Our brains make melatonin at night in response to darkness, to help us sleep, and to help 
 coordinate processes throughout the body that are meant to occur while we sleep. Melatonin 
 has antioxidant and antiinflammatory activities that might protect against COVID cases 
 becoming serious. Moreover, sleep is essential to immune function, so higher nighttime 
 melatonin could protect against COVID simply by promoting better sleep. Melatonin levels 
 decline with age, and proponents of melatonin-based COVID treatments have argued that this 
 might play a role in making older people more susceptible to COVID. 

 There are 7 melatonin RCTs, most from Iran, but one from Spain and one from Iraq. None of 
 them are funded by melatonin supplement manufacturers. They can be summarized as follows: 

 ●  In a Spanish randomized, placebo-controlled, double-blind trial of 314 high-risk health 
 care workers, 2 mg melatonin before bed each night for 12 weeks seemed to cut the rate 
 of PCR positivity in half from 5.5% to 2.6%, but this was not statistically significant due to 
 so few cases. Melatonin caused 7-8% of the workers to report feeling sleepy at work. 

 ●  In an Iranian study of 20 ICU patients, 6 mg melatonin, 50 mg of zinc from zinc sulfate, 
 and 2 grams of intravenous vitamin C every six hours for ten days had no effect.  171  This 
 was the only of the four trials that found no effect. There are numerous differences 
 between this trial and the others: it is the only one published in a journal not indexed for 
 Pubmed, it is the only trial that studied melatonin in combination with things rather than 
 alone, and it used the highest dose of melatonin. However, the most important difference 
 might be that this was done in ICU patients: once someone is in the ICU, it might be too 
 late to get a protective effect from melatonin. 

 ●  In an Iranian double-blind, placebo-controlled trial of 67 ICU patients, 21 mg of melatonin 
 per day via nasogastric tube for 5 nights.  194  Almost 90% of the patients died and the 
 melatonin had no effect. This study seems poorly designed, since patients were 
 intubated for 18-35 days but melatonin was only given for 5 days. However, it is a 
 second ICU study that had no effect. 

 ●  An Iranian study looked at the ability of 3 milligrams of melatonin one hour before bed for 
 seven days to improve sleep in 96 hospitalized COVID patients.  195  It isn’t clear whether 
 this study was actually “randomized” as it claims to be. The authors state that they 
 assigned people “alternately” to each group, which means one went to the melatonin 
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 group, then one went to the control group, back and forth like that. That, by definition, is 
 not “random,” and if that is what they meant this would be ranked as a low-quality trial in 
 any meta-analysis (a meta-analysis pools data from many studies to look at the big 
 picture). The melatonin improved sleep on a sleep questionnaire, as expected. Three 
 people died in the placebo group and only one in the melatonin group, but there were 
 too few deaths to achieve statistical significance (P=0.617), meaning this difference 
 could easily have been due to chance. By the end of the study, the mean oxygen 
 saturation was higher and in the normal range in the melatonin group (95.8%) and was 
 below the normal range in the placebo group (93.7%). There were no differences in the 
 time it took to resolve symptoms, however. It is difficult to argue from this study that 3 mg 
 of melatonin per night has a meaningful clinical benefit. 

 ●  In an Iranian study of 40 mild to moderate COVID patients, the treatment group took 6 
 mg of melatonin each night a half hour before bed under low-light conditions for two 
 weeks.  196  During that period, patients taking melatonin were 82% more likely to become 
 symptom-free than those in the control group (85.7% rather than 47.1% became 
 symptom-free). This was just shy of achieving statistical significance at P=0.057. This 
 means if melatonin had no effect, we would have roughly a 6% chance of observing an 
 effect this large or larger. Conventionally we consider something “statistically significant” 
 if there’s only a 5% or lesser chance. Still, this study is consistent with 6 mg melatonin 
 causing the patients to recover twice as quickly. 

 ●  In an Iraqi study of 158 hospitalized patients, the treatment group received 10 mg 
 melatonin 20-30 minutes before bed each night for 14 days. The control group did not 
 receive a placebo.  197  By day 17, twice as many patients developed thrombosis in the 
 control group (23.7%) compared to the melatonin group (11%); four times as many 
 developed sepsis (35.5% vs 8.5%), and 14 times as many died (17.1% vs 1.2%). 

 ●  In an Iranian double-blind, placebo-controlled study of 74 mild to moderate COVID 
 patients, the treatment group took 3 mg melatonin 3 times a day for a total of 9 mg.  198 

 The placebo group took twice as many days to return to their original level of health (30 
 instead of 15), took twice as many days to be released from the hospital (8.2 instead of 
 4.7), had five times the rate of lung damage visible on a CT scan (25% of people instead 
 of 4%), and over three times as many people with fatigue (30% instead of 8.3%). 15% in 
 the placebo group had trouble breathing, but nobody in the melatonin group did. Two 
 people in the placebo group needed ICU treatment but nobody in the melatonin group 
 did. These results suggest 9 milligrams of melatonin offers strong protection against 
 severity and speeds recovery time. 
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 Looking at these studies together, a reasonable conclusion is that melatonin has to be at least 6 
 milligrams per day, preferably 9 or 10 milligrams per day, and needs to be started prior to ICU 
 admission to have a benefit. It is unclear whether it has any benefit in the prevention of 
 infection. 

 Quercetin Phytosome 
 Quercetin is a plant compound that is rich in onions, nuts, and a variety of fruits and vegetables, 
 including apples, tomatoes, broccoli, lettuce, green and black tea, and elderberry. While 
 supplement manufacturers often add vitamin C and bromelain, an enzyme from pineapple, to 
 quercetin supplements to enhance its absorption, I have never seen any human evidence 
 showing that either of these assist in quercetin absorption. By contrast, quercetin phytosome, a 
 formulation that mixes it with sunflower lecithin, is absorbed twenty times as effectively as 
 quercetin alone.  199  According to computer modeling, quercetin may be an inhibitor of a protein 
 that SARS-CoV-2, the virus that causes COVID-19, uses to replicate.  200 

 There are now six RCTs that tested the ability of quercetin to fight COVID. Two were done in 
 Pakistan using quercetin phytosome,  201,202  one was done in Italy using quercetin phytosome, two 
 were done in Turkey using a combination of quercetin, vitamin C, and bromelain, and one was 
 done in Iran using a combination of low-dose quercetin, curcumin, and vitamin D. One of the 
 two Turkish trials  has been retracted  already. The  other Turkish trial is by the same group, has 
 not yet been peer-reviewed, and has numerous problems with its reporting. For example, it 
 doesn’t say who funded the study or even for how long the quercetin was taken. Given that their 
 other paper was retracted, I am excluding this one from my analysis as well. Here is what they 
 found: 

 ●  A randomized and placebo-controlled but not double-blind Italian trial done in 60 health 
 care workers found that 250 mg quercetin phytosome twice a day for 3 months cut the 
 risk of infection down four-fold.  203  Only five people tested positive, four in the placebo 
 group and one in the quercetin group. When the rate of testing positive over time was 
 compared, quercetin led to a 14-fold lower rate of testing postive that was statistically 
 significant. 

 ●  In a small industry-funded Pakistani trial of 42 mild or moderate COVID patients, 1500 
 mg quercetin phytosome per day providing 600 mg of quercetin, taken in three divided 
 doses for two weeks, increased the proportion of people who cleared the virus within 
 one week 8-fold and increased the number of people who became symptom-free in one 
 week 3-fold.  201 

 ●  In a still small but three times larger industry-funded Pakistani trial of 152 mild or 
 moderate COVID patients, the same formulation in a lower dose of 1000 mg per day 
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 taken for 30 days caused a 3-fold decrease in the risk of hospitalization, a 4-fold 
 reduction in the time spent hospitalized, and a 15-fold decrease in the likelihood of 
 needing oxygen support.  202  10.5% of the controls needed ICU and 3 of them died, but no 
 one needed ICU or died in the quercetin group. While there were more comorbidities in 
 the control group, adjusting for them led to similar effect sizes and only caused a slight 
 loss of statistical significance for hospitalization. 

 ●  A randomized but not placebo-controlled Pakistani trial found that 360 IU vitamin D, 260 
 mg quercetin, and 168 mg curcumin tripled the proportion of people who cleared the 
 virus by day 7 and led to a 50% increase in those who resolved all symptoms by day 
 7.  204  It is hard to make sense of which component was important or how these low doses 
 were effective. 

 ●  An Iranian randomized but not placebo-controlled trial of 60 severe COVID patients 
 found that 1000 mg quercetin per day for 7 days had no effect on symptom resolution 
 but seemed to have favorable effects on ICU admission rates, ICU duration, and 
 death.  205  None of them, however, reached statistical significance. 

 Most of the impressive results were shown with quercetin phytosome, one Italian group showing 
 prevention, and one Pakistani group showing treatment. Since the most impressive results are 
 done by one single group in each category, since the number of cases was so small in the 
 Italian trial, and since both treatment trials  were funded by the manufacturer, this supplement 
 gets “  Best Add-Ons  ” status rather than “  Essentials  ”  status. 

 Probiotics 
 In the past, there have been a number of RCTs showing probiotics sometimes help with other 
 respiratory viruses. “Probiotics” is a huge category of many different bacterial (and even fungal) 
 species and strains, and some of them promote pathogen-clearing immune functions, restrain 
 excessive immune responses that could damage the lungs, directly prevent viral infection within 
 the gut, and might even impact the microbiome of the lung through a “gut-lung axis.”  206 

 ●  A Mexican, industry-funded RCT  207  used a specific probiotic made in Spain,  Xebevir 
 AB21  . The study was double-blind and placebo-controlled.  Actually, they call it 
 quadruple-blind because the patient, the caregiver, the researcher, and the outcome 
 assessor were all blinded. 300 non-hospitalized COVID subjects were given the probiotic 
 or placebo for 30 days. The main outcome was “remission,” which they defined as 
 testing negative and completely resolving all symptoms that anyone had at the time of 
 diagnosis. The probiotic nearly doubled the rate of remission from 28.1% to 53.1%. 
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 ●  A Russian, non-funded, randomized but not placebo-controlled trial of the Russian 
 probiotic Florasan-D of hospitalized patients found that it had no effect on any metric 
 except that it was very effective at reducing diarrhea.  208 

 ●  An Italian, non-funded, randomized but not placebo-controlled trial of Biocure’s 
 Lactibiane Iki in 80 patients requiring oxygen support with one sachet of the product 
 twice per day with meals for ten days found no effect.  209 

 ●  An American, industry-funded, randomized but not placebo-controlled trial of Kaleido’s 
 KB109 probiotic that has not been peer-reviewed tested its effect on the self-reported 
 symptom scores of 350 patients who tested positive.  210  They found that it  worsened  their 
 primary endpoint of total adverse treatment-related or illness-related events, mainly 
 because it caused gastrointestinal upset. The rate of any health care utilization (hospital 
 visit, ER, or urgent care) was seemingly cut in half, but this seems very vulnerable to the 
 lack of placebo control, they do not perform a statistical analysis, and they do not report 
 how many people were actually admitted to the hospital. It seemed to reduce the time to 
 symptom resolution, but this was not statistically significant. 

 On the one hand, the majority of trials are not supportive of an effect on major COVID 
 outcomes. On the other hand, probiotic effects are extremely strain-specific. It is therefore easily 
 believable that the Russian probiotic is designed to protect against diarrhea and quite effective 
 for that purpose, while the Italian probiotic doesn’t work, and the  now-defunct biotech startup, 
 Kaleido  , was a scam, while the Spanish probiotic actually  works. 

 In version 7 of this protocol, I included this summary of observational studies that suggests 
 there is more than one probiotic that will work: 

 ●  In the COVID-19 Symptom app, used by just under a half million subscribers in the US, 
 UK, and Sweden, people who used probiotics had a 14% lower risk of getting infected, 
 and this association was mainly found in women.  211  The app company funded the study 
 and two of its founders are authors. 

 ●  In 70 Italian COVID patients hospitalized with serious respiratory problems, the use of 
 the Swiss product Sivomixx (marketed as SivoBiome in the US, gifted to the hospital by 
 the company) was associated with an 8-fold lower risk of respiratory failure.  212  Among a 
 control group selected for the study, 4.8% needed ICU and 1.7% died, but no one given 
 probiotics needed ICU or died. In a larger sample of 200 patients from the same 
 hospital, there was no difference in the rate of ICU admission, but the group getting the 
 probiotic had an almost 3-fold lower death rate (11% instead of 30%).  213 
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 ●  From among 311 severely ill patients in Wuhan, China, 123 were given probiotics and 
 they spent 10 fewer days in the hospital and took 3 to 4 fewer days to clear the virus 
 when compared to those who did not get probiotics.  214  The probiotics used were 
 variable: some patients were given B. infantis, L. acidophilus, D. enterococcus, and B. 
 cereus; others were given B. longum, L. bulgaricus, and S. thermophiles; while yet 
 others were given E. faecium and B. subtilis. 

 ●  179 mild, moderate, or severe COVID-19 patients in Guangdong, China were given a 
 probiotic, and 150 other patients were selected as a control group based on having a 
 similar mix of risk factors. The probiotic was a commercial product from Shanghai 
 containing Bifidobacterium, Lactobacillus, and Enterococcus bacteria. There was no 
 difference in the number of people who needed ICU admission or oxygen support, but 
 those who got the probiotics reached clinical improvement and were released from the 
 hospital 3 days more quickly than those who didn’t.  215 

 Nevertheless, only one probiotic has convincing evidence in a blinded RCT. Until this changes, 
 this protocol uses  Xebevir AB21  . Since this one RCT,  however, has not yet been peer reviewed 
 and was funded by the manufacturer, Xebevir is included in the “  Best Add-Ons  ” section rather 
 than the “Essentials” section. 

 Brazilian Green Propolis 
 Propolis is a form of “glue” that honeybees make by mixing saliva, beeswax, and various plant 
 compounds to seal beehives together. Propolis in general has medicinal properties that include 
 antioxidant, antimicrobial, and immune-regulating activities. However, just as honey from 
 different flowers will have different compounds and different properties, propolis from different 
 plants will have different compounds and properties. Brazilian green propolis is named after it’s 
 green color, and it is made by  Apis mellifera  , a species of honeybee, which feed on the 
 medicinal plant,  Baccharis dracunculifolia.  Only one COVID RCT has tested the effect of propolis, 
 and it used  Apis Floris Propomax Brazilian Green Propolis.  216  The study was conducted in Brazil 
 and funded by the supplement manufacturer. 

 124 patients hospitalized for COVID were given 0, 400 mg, or 800 mg propolis per day for 7 
 days. The researchers followed their outcomes for 28 days. The control group spent 12 days in 
 the hospital, while the low-dose group spent 7 days and the high-dose group spent 6 days. No 
 one died in the study, and there was no difference in ICU admission. However, the propolis 
 dose-dependently decreased the incidence of acute kidney injury. This occurred in 23.8% of the 
 control group, 12.5% of the low-dose group, and 4.8% of the high-dose group. These results 
 suggest that propolis cuts recovery time in half and has a strong protective effect on the 
 kidneys. 
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 Since the study is well designed and reported, propolis is included in the protocol. Since 
 propolis from different bees feeding on different flowers could have different effects, the specific 
 product used in the study is used here. However, since this relies on a single study funded by 
 the manufacturer, it is included in the “  Best Add-Ons”  section and not the “  Essentials  ” section. 
 Only the liquid is available in the US. According to the labeling on the capsules and drops, there 
 are 310 mg propolis per capsule and this equals 25 drops, while 30 drops equal one milliliter. 
 This means that there are 12.4 mg per drop, and that it would take 32 drops to achieve the low 
 dose of 400 mg used in the study, and 65 drops to achieve the high dose used in the study. Due 
 to the superior protection against acute kidney injury observed in this study, the higher dose is 
 used in the protocol. 

 Omega-3 Fatty Acids 
 Omega-3 fatty acids are found in small amounts in the fat of land animals, especially egg yolks, 
 and especially when those animals are raised on pasture, and in large amounts in fish, fish liver 
 oil, and cod liver oil. The most important of these are EPA and DHA.  217–219  EPA can act similar to 
 an NSAID by obstructing the inflammatory process. This obstruction tends to prevent 
 inflammation from reaching as high a peak, but also prevents it from fully resolving. DHA, by 
 contrast, readily contributes to the active resolution of inflammation. However, aspirin is unique 
 among NSAIDs in that it can jumpstart the resolution of inflammation, and it can even help EPA 
 drive the resolution of inflammation just like DHA does on its own. Furthermore, bacteria can 
 enhance the ability of EPA to contribute to the resolution of inflammation, so there might be an 
 interaction between EPA and probiotics worth exploring. Generally speaking, it would be easiest 
 for moderate doses of DHA-rich fish oils (providing doses in the hundreds of milligrams) to 
 jumpstart inflammation resolution, while high-dose EPA (doses in the grams) would be a difficult 
 balancing act, since its ability to help or hurt the resolution of inflammation would depend so 
 much on contextual factors like aspirin and probiotics. 

 There are two RCTs testing the ability of omega-3 fatty acids to protect against COVID.  220,221 

 One used Vascepa,  220  a form of high-dose EPA that is FDA-licensed for the treatment of 
 cardiovascular disease and has patents that have been tied up in litigation for years. The 
 manufacturer not only funded the study but played a direct role in analyzing the data. The list of 
 the authors’ conflicts of interests takes up more than a full page! The trial was not blinded or 
 placebo-controlled. It was conducted in Canada. 

 The treatment was 8 grams per day of the drug for the first 3 days followed by 4 grams for the 
 next 11 days. These doses of the drug provide 7.3 grams and 3.7 grams of EPA. 100 
 non-hospitalized symptomatic COVID patients received the treatment or served as controls. The 
 treatment more than doubled the likelihood that all symptoms would be resolved by day 17 
 (52% in the treatment group vs 24% in the control). 
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 The second trial was conducted in Iran, was double-blind and placebo-controlled, was not 
 industry-funded, did not have any conflicts of interest, and tested the effect of 1000 mg per day 
 omega-3 fatty acids in 128 critically ill patients.  221  The omega-3s were delivered in milk, and the 
 placebo was the same milk without the omega-3s. The supplement provided 400 mg EPA and 
 200 mg DHA per day. The treatment was started within 24 hours of admission to the ICU and 
 continued for two weeks. The patients were followed for a full month. The omega-3 supplement 
 increased the number of people still living at the end of one month 7-fold from 3% to 21%. 

 In the primary analysis, they excluded people who died during the two-week treatment period. A 
 group of three Japanese authors wrote a letter to the editor critiquing this paper,  222  and they 
 pointed out that the relative risk of death within those two weeks was 74% greater in the 
 omega-3 group. However, only 14 people had died by that point, and the total number of people 
 who died in the study was 120. I reanalyzed the death statistics myself after including the full 
 number who died. I used a statistical test called a chi square analysis, and it showed that the 
 results were still strongly statistically significant at P<0.01 and represented a 4.9-fold increase in 
 30-day survival in the omega-3 group. 

 The main problem with this study is not that they focused on the 30-day mortality, but that they 
 did not describe mortality as an endpoint at all when they first  registered the trial  . This means 
 that they could have theoretically waited until their data looked best for mortality to decide where 
 to end the followup. Indeed, their description of the plans for the trial only include 14 days of 
 followup. Nevertheless, 28-day (4-week) or 30-day (one-month) followups for mortality are 
 routine in these types of studies. The authors certainly seem to have shifted what they reported 
 on from what they originally planned, and that does represent an opportunity for bias, but that 
 doesn’t change the fact that two weeks of 600 mg EPA+DHA per day appeared to dramatically 
 increase the probability of survival when initiated after entry into the ICU. 

 The fact that they created a plan to conduct a trial on ICU patients without measuring mortality 
 at all in the first place speaks more to their poor planning when submitting the trial registry than 
 it does to their conduct of the trial itself or their reporting of its data. 

 While the Canadian trial is bogged down in massive conflicts of interest and the Iranian trial has 
 some risk of bias resulting from their divergence from their original plans, the two trials 
 nevertheless agree with one another that omega-3 fatty acids help with recovery from COVID, 
 hastening symptom resolution in non-hospitalized patients, and improving survival in ICU 
 patients. The dosing of omega-3 in the Iranian trial is more reflective of what you would expect 
 to need to jumpstart inflammation resolution, so the protocol in this guide draws its dosing from 
 that study. Since DHA is more reliable as a promoter of inflammation resolution than EPA, the 
 protocol in this guide allows some flexibility in the balance between EPA and DHA, suggesting 
 600 mg from the sum, and that each of them are at least 200 mg. Since both trials have some 
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 problems, omega-3 fatty acids are listed in the “  Best Add-Ons  ” section rather than the 
 “  Essentials  ” section. 

 Coenzyme Q10 
 Coenzyme Q10 (CoQ10) is something we make ourselves and use to generate energy within 
 our mitochondria. We can also consume it in foods, and it is especially rich in heart meat. 
 Computer modeling suggests that SARS-CoV-2, the virus that causes COVID-19, decreases the 
 ability of our cells to make this molecule.  223  Patients with COVID-19 pneumonia have depleted 
 CoQ10 levels in their blood compared to COVID-free controls.  224  These data together suggest 
 that the virus is in fact impairing CoQ10 synthesis and causing its depletion. This would be 
 expected to increase oxidative stress, which causes tissue damage and hurts metabolic health, 
 and to imair energy metabolism, which can lead to cell death and could contribute to 
 COVID-associated fatigue. 

 In a study of over 20,000 people by Israel’s largest HMO, within the general population those 
 who purchased CoQ10 were 82% less likely to be hospitalized with COVID, and among those 
 who tested positive for COVID, those who purchased CoQ10 were 68% less likely to become 
 hospitalized.  183  Since it is harmless to supplement with CoQ10 and it may well prevent fatigue 
 and reduce the risk of hospitalization, CoQ10 is included in this protocol at a standard dose of 
 100 mg/d. Since there are no RCTs using CoQ10, it is included in the “  These Might Help  ” 
 section rather than “  Best Add-Ons  ” or “  Essentials  .” 

 Glutathione, NAC, and Whey Protein 
 Glutathione is a compound we make from the protein we eat. Building blocks of proteins are 
 called amino acids, and glutathione is made from three amino acids: glutamate, cysteine, and 
 glycine. Glutathione is an antioxidant, helps us get rid of toxins, and is present at extremely high 
 concentrations in the lungs, where it keeps mucous fluid so it doesn’t get stuck, dilates the 
 airways so we can breathe clearly, and protects the lung tissue from damage.  225  Supplements 
 that help boost glutathione status include N-acetyl-cysteine (NAC), glycine, and whey protein. 

 Previously, one case had been described in a short letter where intravenous NAC helped 
 mitigate pneumonia from swine flu.  226  More recently, a report of two cases was published where 
 2000 mg/d of oral glutathione was used for COVID-19 respiratory distress in the context of a 
 multi-faceted protocol and seemed to ameliorate the respiratory distress.  227  Additionally, 
 glutathione has multiple antiviral effects,  228  and computer modeling suggests it might prevent 
 SARS-CoV-2, the virus that causes COVID-19, from entering our cells.  229 

 Milk, whey protein, and lactoferrin are all antiviral toward SARS-CoV-2 in a lab dish.  230,231  Whey 
 protein accounts for 75% of the effect of milk, and the lactoferrin component of whey protein 
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 accounts for 19% of the effect of milk. Apart from lactoferrin, it is unclear what the exact 
 components of milk are, whether they survive digestion, and how they are distributed in the 
 body when we consume them, so it is difficult to predict what dose of whey protein or milk, if 
 any, would prove antiviral in humans. Whether lactoferrin can be absorbed in humans is 
 controversial,  232–234  but in rats it is cleared from circulation within an hour,  235  suggesting that 
 incubating cells with it for one or more days cannot be used to model its antiviral effects in 
 humans. However, lactoferrin has been shown to lower an immune-related chemical known as 
 IL-6,  68  which may help prevent respiratory distress and death in humans with COVID-19.  236 

 200 mg of lactoferrin can be obtained from 10-57 grams of whey protein,  72  which usually comes 
 in roughly 20-gram scoops, so could be approximated with one to two scoops, providing 20-40 
 grams. Lactoferrin is an iron-binding protein and can come in two forms: it can be free of iron 
 (apolactoferrin) or it can have 10-30% of its iron-binding sites bound to iron. Most commercial 
 products are apolactoferrin. The lactoferrin used to lower IL-6 was 20-30% iron-saturated, and 
 the specific product, Lattoglobina, is only available from Italy. Natural lactoferrin in milk and 
 whey protein is 15-20% iron-saturated, making whey protein a source of lactoferrin much closer 
 to that used to lower IL-6 than what is available in most supplements. Milk only contains 1.6-2.3 
 grams of whey protein per cup, so whey protein is also a more efficient way of providing 
 lactoferrin than milk. 20-40 grams of whey protein would also be expected to increase 
 glutathione levels.  237,238 

 To take advantage of the antiviral effects of the lactoferrin present in whey protein and the 
 glutathione boost it would provide, 20-40 grams of whey protein is included in the protocol. 
 Since there are no trials using whey protein yet, it is included in the “  These Might Help  ” section 
 of “If and When You Get Sick” rather than “  Best Add-Ons  ”  or “  Essentials  .” 

 Glutathione supplements, as I’ve described  here  and  here  , are an effective way to increase 
 glutathione levels and bypass the need to synthesize the glutathione from precursors such as 
 NAC or whey protein. Although there are no trials using glutathione supplements, the case 
 report I cited above where it was successfully used to relieve COVID-associated respiratory 
 distress is consistent with my own experience. Because of this, and since there is only one 
 natural treatment specific to respiratory distress that has trial evidence (L-arginine), I am 
 including glutathione in the “  If and When You Develop Respiratory Distress, a Moderate or 
 Severe Case, a Worsning Case in the Second Week, or Low Lymphocyte Levels  ” as a “Best 
 Add-On.” While getting a positive COVID test is by no means synonymous with developing 
 respiratory distress, being symptomatic and testing positive increases the likelihood this could 
 happen so it is a good time to begin strategies that could specifically prevent respiratory 
 distress. 

 Numerous other strategies may help boost glutathione status: 
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 ●  Adequate glutathione synthesis requires one gram of protein per kilogram of 
 bodyweight,  239  which is roughly a half gram per pound of bodyweight and on the low end 
 of what appears needed for healthy body composition. 

 ●  When cysteine is no longer limiting for glutathione synthesis, glycine becomes limiting, 
 and they have been effectively used in combination to boost glutathione status.  47 

 ●  Glutathione synthesis requires magnesium, ATP, and a high ratio of insulin to 
 glucagon.  240  Thus, magnesium deficiency and anything that can hurt energy status – 
 deficiencies of B vitamins, iron, copper, or sulfur; diabetes, thyroid disorders, adrenal 
 disorders, or rare inborn errors of metabolism; or excessive fasting –could hurt 
 glutathione status. 

 ●  Diabetes compromises glutathione status and this can be corrected with insulin.  241  Thus, 
 we need to be sensitive to insulin, but also need to be exposed to insulin. This makes 
 correcting insulin resistance paramount, but also implies a need for carbohydrate. 

 ●  Glutathione uses selenium when it neutralizes peroxides. A similar protein, thioredoxin, 
 is directly selenium dependent. Both glutathione and thioredoxin are recycled with 
 riboflavin-dependent enzymes using NADPH, a form of niacin. NADPH is mainly 
 generated in the pentose phosphate pathway. This pathway requires the enzyme 
 glucose 6-phosphate dehydrogenase, which is the most commonly genetically defective 
 enzyme in the world.  242  The pathway is also enhanced by calcium and magnesium,  243 

 dependent on iron,  244  and critically dependent on thiamin.  245  Thus, selenium, the first 
 three B vitamins, calcium, and magnesium are all especially important to glutathione 
 status (and thioredoxin status). 

 ●  NADPH gets used up by other processes under certain circumstances. One is the 
 conversion of sugar to fat, which mainly increases in the follicular phase of a woman’s 
 menstrual cycle, and on a 60% sugar diet.  246  A second is the conversion of glucose to 
 sorbitol when blood glucose exceeds 140 mg/dL.  247–249  A third is the conversion of 
 galactose to galactitol during the first 15 days of a new milk-drinking habit.  250,251  Thus, 
 avoiding high-sugar diets, keeping blood glucose under 140 mg/dL, and not starting a 
 new milk-drinking habit when ill might all be important glutathione-boosting strategies. 

 L-Arginine 
 Arginine is an amino acid derived from the protein we eat that is the direct precursor to nitric 
 oxide, which dilates our blood vessels and, in the lungs, combines with glutathione to make 
 nitrosoglutathione, which opens up the airways so we can breathe freely. Nitric oxide is also 
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 used by the immune system to kill pathogens. Most importantly, arginine is central to the 
 “Overarching Paradigm” described at the beginning. 

 There is one RCT using L-arginine against COVID.  43  This trial is being done in Italy. They are 
 still recruiting to obtain even more participants, but their interim results using the first 101 people 
 have been published and peer reviewed. It appears that the supplement manufacturer provided 
 the L-arginine within a drink meant to disguise the taste, and provided an identical drink without 
 the L-arginine as a placebo. There does not appear to be any external source of funding beyond 
 this gift. 

 From these interim results, 101 severe COVID patients with lung damage shown on a CT scan, 
 poor blood oxygenation, and low lymphocytes (a predictor of higher death risk) were given 1.6 
 grams of L-arginine twice a day or the placebo until they were released from the hospital or 
 died. 

 While this trial is ongoing, the interim results are very impressive. Compared to the placebo 
 group, at day 10, patients receiving L-arginine were 6.6 times as likely to reduce their 
 dependence on oxygen by moving to a less invasive form or getting off oxygen support entirely. 
 In subjects that stayed in the trial, no one receiving L-arginine died, while 6.7% of those in the 
 placebo group died. If dropouts are included, the risk of death was 6.3% in those originally 
 assigned to the L-arginine group and 20.8% in those originally assigned to the placebo group. 
 These data suggest that 3.2 grams of L-arginine in two divided doses reduces the risk of death 
 3-fold and may even abolish it, even when started after someone already has serious 
 respiratory distress. 

 Therefore, L-arginine is included in the same dosing schedule under “  If and When You Develop 
 Respiratory Distress, a Moderate or Severe Case, a Worsning Case in the Second Week, or 
 Low Lymphocyte Levels  ” as an “Essential” within this  protocol. 

 Vitamin C 

 For vitamin C, no randomized controlled trials address prevention. Observational studies are not 
 very supportive. For example, among almost a half million users of the COVID-19 Symptom app 
 in the UK, US, and Sweden, people using vitamin C supplements were no more or less likely to 
 get infected.  211  Among just under 200 high-risk health care workers in India, those who used 
 500-1000 mg of vitamin C at first appeared to have a 29% lower risk of infection. However, this 
 wasn’t statistically significant (P=0.22), and when it was adjusted for the use of ivermectin, the 
 association weakened to an 18% lower risk and became even further from statistical 
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 significance (P=0.58).  252  The lack of statistical significance means the difference could easily be 
 due to random chance. 

 There are many randomized trials for treatment, but they are extremely messy. There are only 
 two double-blind trials, one with oral vitamin C and one with high-dose intravenous vitamin C, 
 both done in ICU patients. Remarkably, the winning trial with the best results used a mere 500 
 milligrams per day orally! 

 Here is a summary of the oral-dose papers: 

 ●  One of these was not randomized and has only been published as an abstract.  253  Of 176 
 hospitalized patients, about half were given 500-1500 mg per day of vitamin C, and while 
 they had slightly lower mortality rates, nothing was statistically significant. 

 ●  A second study was done in the government hospitals of Saudi Arabia.  254  This one also 
 was not randomized. Just under 300 ICU patients were included and some of them 
 received 1000 mg vitamin C per day for 11 days. While they had slightly lower mortality, 
 it wasn’t statistically significant (P=0.27). The two findings that  were  statistically 
 significant were that those given vitamin C were half as likely to get thrombosis (clotting), 
 but spent an average of four extra days in the hospital. 

 ●  In a third paper published in an obscure Indian journal, four grams of oral liposomal 
 vitamin C was claimed to cut the risk of death in half, but this paper is so poorly reported 
 that they claim the vitamin C was “given to all patients” and never explain where their 
 control group came from.  255 

 ●  An Iranian study randomized 72 non-severe hospitalized COVID patients to standard 
 treatment with or without 1000 mg vitamin C and 400 IU vitamin E.  256  No one died and 
 while ICU admissions were higher in the control group (14.7% vs 7.9%) the difference 
 was not statistically significant (P=0.38). 

 ●  One randomized but not placebo-controlled trial (the COVID A to Z trial) was stopped 
 early because neither 50 mg zinc nor 8 grams of vitamin C had any effect on symptom 
 resolution.  170 

 ●  An Iranian double-blind, randomized controlled trial  of 500 milligrams per day of oral 
 vitamin C for 14 days in criticall ill patients found that 28-day survival was 5.5-fold 
 greater (16.1% vs 2.9%) in the vitamin C group.  257  This is remarkable for how low the 
 dose is yet how strong the mortality benefit is, and it is notable that all patients were 
 consuming a “high-protein enteral formula,” which may have been boosting glutathione 
 status. This is of concern because glutathione is needed to recycle vitamin C. 
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 The last paper is the only double-blind trial among the oral-dose papers, the only one that used 
 a consistent dose under 1000 mg, and has the most impressive results. While an outlier as a 
 quality study with strong positive findings, it is strongly consistent with the dose of vitamin C 
 known to maximize concentrations in plasma and immune cells, which is 200 mg taken twice a 
 day.  258,259  Since this dose has strong support in existing data on physiological needs, 200 mg 
 vitamin C twice a day has been added to the “  If and  When You Get Sick: The Essentials  ” 
 section of the protocol. 

 Here is a summary of the intravenous-dose papers: 

 ●  150 severe patients hospitalized in Pakistan were randomized to receive treatment with 
 or without intravenous vitamin C.  260  There was no blinding or placebo used. Patients 
 getting vitamin C recovered and left the hospital two days more quickly. Although fewer 
 people in the C group needed mechanical ventilation or died, these endpoints were not 
 statistically significant. 

 ●  30 patients hospitalized in Iran with low blood oxygen were randomized to receive 
 treatment with or without intravenous vitamin C.  261  There was no blinding or placebo 
 used. Those who received the vitamin C spent more time in the hospital. They were 
 more likely to be intubated but this was not statistically significant, and there was no 
 difference in the death rate. 

 ●  In a randomized but not placebo-controlled trial from China, a traditional Chinese 
 medicine (TCM) herbal cocktail was compared with and without vitamin C in 60 
 moderate to severe but not critical patients.  262  Vitamin C was 3 grams orally 3 times per 
 day as well as 10 grams intravenously. The vitamin C appeared to synergize with the 
 TCM in speeding the time to recovery, symptom resolution, viral clearance, chest CT 
 scan improvement, and tongue appearance improvement. However, the combined 
 effects were on the order of 20-30%, and vitamin C wasn’t tested alone. It appeared 
 modestly effective in this study, but the benefit may have been dependent on the TCM, 
 if, for example, the herbs boost glutathione status. This is of concern because 
 glutathione is needed to recycle vitamin C. 

 ●  An Iranian randomized but not placebo-controlled trial of 2 grams vitamin C 
 intravenously every 6 hours for 5 days in 54 moderate to severe patients came to 
 ambiguous results.  263  The vitamin C slightly lowered the respiratory rate and increased 
 the oxygen saturation, but had paradoxical effects on fibrosis as shown on CT scans. It 
 led to a 69% increase in the proportion of patients who had any fibrosis, yet it led to a 
 43% decrease in the proportion of patients who had the worst level of fibrosis. In other 
 words, it seemed to promote an intermediate level of fibrosis rather than a very good or 
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 very bad CT scan. 

 ●  An Australian and Turkish collaborative randomized but not placebo-controlled trial 
 testing the addition of intravenous vitamin C to the Zelenko Protocol in 237 hospitalized 
 patients found a 48% increase in recovery by day 15.  264  The dose was 50 milligrams per 
 kilogram bodyweight every 6 hours  on day 1, followed by 100 milligrams per kilogram 
 bodyweight every 6 hours for the next 7 days, with the average person getting 28 grams 
 per day and the maximum dose being 50 grams per day. 

 ●  The only double-blind, placebo-controlled study was done in China  .  265  56 ICU 
 patients were randomized to receive intravenous bacteriostatic water with or without 
 vitamin C. This study was supposed to recruit 140 patients, but it had to stop recruiting 
 early because the outbreak came under control. As such, it only recruited 40% of the 
 patients it needed. The vitamin C group had half as many people die, but it wasn’t 
 statistically significant (P=0.31). However, in a subgroup of patients scored as having a 
 high risk of death due to organ failure, vitamin C significantly reduced mortality by 78% 
 (P=0.03). 

 Overall, these studies are consistent with high-dose intravenous vitamin C reducing mortality in 
 the worst ICU cases. They are also consistent with a possible interaction where it is more likely 
 to be beneficial in contexts where glutathione support is provided through high-protein diets or 
 herbal concoctions that boost glutathione synthesis. However, even the highest-quality trial from 
 China is less impressive than the double-blind Iranian trial using 500 milligrams per day orally in 
 ICU patients. 

 Therefore, this protocol uses the closely related dose of 200 mg twice a day to saturate plasma 
 and immune cell concentrations for anyone sick, without recommending high-dose or 
 intravenous plasma vitamin C. 

 With that said, in critically ill patients with sepsis, high-dose intravenous vitamin C is needed 
 simply to bring plasma vitamin C levels into the normal range.  266  Therefore, it is strongly 
 advisable for physicians to measure plasma vitamin C in critical care patients and use 
 intravenous vitamin C if necessary to correct frank deficiency. 

 Why Curcumin Didn’t Make the Cut 
 Curcumin is a component of turmeric, known for its anti-inflammatory properties. Many of the 
 trials use SinaCurcumin, which is a specific form of nanocurcumin produced by an Iranian 
 company, where the curcumin is packaged into small, coated particles that are about 10 
 nanometers in diameter. Nanocurcumin has nine times better bioavailability than regular 
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 curcumin,  267  possibly because curcumin is fat-soluble but the nanoparticles render it 
 water-solulble.  268  A number of trials have used curcumin in combination with other treatments 
 that, when pooled together,  seem beneficial  . However,  isolated curcumin trials are not that 
 impressive: 

 ●  One used a probiotic as a placebo,  269  which seems like a bizarre choice given that there 
 is so much data supporting probiotics as a biologically active treatment for COVID. The 
 main results are put into the supplementary files instead of the main paper, which is not 
 standard practice and makes it difficult to evaluate any of the claims. Even the data in 
 the supplement is a mess and there is no clear primary endpoint discussed. 

 ●  A second paper  270  showed that nanocurcumin doubled lymphocyte counts, which is a 
 good thing, but they looked at 11 symptoms, hardly any were improved, and those that 
 were only resolved about one day faster. 

 ●  A third paper  271  showed that nanocurcumin lowered some inflammatory markers 
 including IL-6, but the symptoms are poorly reported and there aren’t any convincing 
 changes. Mortality was 20% in the curcumin group and 40% in the control, but they 
 mention this as a side note without ever describing how long they tracked the mortality 
 for or attempting to do any statistical analysis on it. I performed my own statistical 
 analysis and the results were not statistically significant (P=0.17). 

 ●  A fourth  272  found no difference with 14 days of 1000 mg curcumin in clinical improvement 
 compared to placebo, except for fatigue. However, they didn’t adjust their statistics for 
 making multiple comparisons, so finding one symptom improved could easily be due to 
 chance. 

 ●  A fifth  273  was a double-blind, placebo-controlled trial in 40 mild and 40 severe patients 
 using 160 mg nanocurcumin twice a day for 21 days. Nanocurcumin apparently cut the 
 mortality rate by 80% in the severe group, from 20% (5 deaths) to 5% (1 death). 
 However, the statistics reporting in this paper is very frustrating. Among the problems, 
 they do not report the comorbidty distribution separately for the treatment and placebo 
 groups. It is therefore impossible to evaluate whether that distribution could account for a 
 difference in four deaths. 

 ●  A sixth  274  was a “triple-blind” (subjects, physicians, and nurses were blinded) study done 
 in 40 hospitalized patients testing the effect of 160 mg nanocurcumin. There was no 
 difference in any clinical outcome. 

 ●  A seventh  275  was a randomized, placebo-controlled, but not double-blind, trial of 240 
 milligrams per day nanocurcumin for seven days in 60 mild to moderate patients. While 
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 they claimed it led to clinical improvement, they did not show the data. The mortality rate 
 was 18.5% (5 out of 27) in the nanocurcumin group, slightly lower than the 25% (6 out of 
 24) in the placebo group, but this was not statistically significant, and is obviously wildly 
 less impressive than the apparent 80% reduction in the fifth study. 

 The curcumin studies are a mess. Where they are conducted well, they are usually reported 
 poorly. The effects observed in some studies and not in others can not easily be explained by 
 differences in dose or formulation. Some of the effects are likely random occurrences due either 
 to making massive numbers of comparisons between biomarkers and symptom outcomes, or 
 due to poor distribution of demographic risk factors among groups in these quite small studies. 

 Why Garlic and Elderberry Have Been Removed 
 Previous versions of this guide had included garlic or its derivative allicin, and elderberry. The 
 principal reason they have been removed is that the bar has been raised for the evidence 
 needed to include strategies in the protocol now that we have over 50 RCTs. We actually have 
 no data suggesting garlic or elderberry do  not  protect  against COVID. For all I know, they both 
 might be 100% effective cures! However, none of our information on these two compounds is 
 COVID-specific, so until that changes they have been removed from the protocol. 

 Garlic’s main antiviral constituent is allicin, which is produced when raw garlic is crushed, or 
 when garlic powder is mixed with water, and either are allowed to sit at room temperature in the 
 open air for ten minutes, without cooking or being mixed with anything acidic or alkaline.  276,277 

 Supplements with “stabilized allicin” can also be used.  278  While there is evidence supporting the 
 use of stabilized allicin against the common cold in humans  279  and toward many enveloped 
 viruses in a lab dish,  280  there are no COVID-specific effects of garlic shown. It does have the 
 ability to bind sulfur groups,  281  which may hypothetically prevent SARS-CoV-2 from entering 
 cells,  229  and both this and its action on viral envelopes makes it deserve further study in the 
 context of COVID. 

 Elderberry has been shown effective against a different coronavirus that uses the same means 
 of entering cells as SARS-CoV-2,  157  which makes it particularly promising to study in the context 
 of COVID. Human trials have show elderberry effective for the flu  282  and common cold,  283 

 although at least one flu trial found no effect.  283  The several trials of cold and flu combined with 
 the anti-coronavirus action in lab dishes make elderberry very worthy of further study in the 
 context of COVID. 

 This protocol does not take any stance  against  garlic  or elderberry. Rather, these are well 
 deserving of further study and are perfectly safe to use, but at the present time the components 
 that have been included in this version of the protocol now have much stronger evidence in 
 favor of them than either of these currently do. 
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 Appendix: How to Get Enough of Everything 
 While this protocol includes supplementation with specific nutrients that have strong support for 
 being tied to COVID risk, any nutrient deficiency has the potential to compromise your immune 
 system. Therefore, it is important to make sure you’re getting enough of  everything  . 

 The simplest way to do this is to spend a few days or a week tracking what you eat in an app 
 such as  Cronometer  . There are many nutrition-tracking  apps, but most others, such as 
 MyFitnessPal, do not track vitamins and minerals comprehensively enough for this purpose. 

 When using Cronometer, it is very important to make sure each food you add has 81 listed 
 nutrients and not much less than this. Sometimes when you enter a food you may get the exact 
 food but it only has 20-something nutrients listed. In that case it is best to use whatever 
 Cronometer suggests as the closest approximation to that food from the USDA or  NCCDB 
 databases, as these should have 81 listed nutrients. This helps you avoid false zeros in 
 your data. 

 Track your food for three days if you tend to eat the same thing all the time. If your diet 
 is variable, track it for one week or longer. Track however many days you need to in 
 order to capture a representative chunk of all the different types of foods you tend to 
 eat. 

 Apart from the recommendations for zinc, copper, and fat-soluble vitamins found in this 
 protocol, I recommend changing the default targets for other nutrients within 
 Cronometer as follows: 

 ●  Protein: anywhere from 0.5 to 1.0 grams for each pound of bodyweight; if you are 
 overweight you can reduce this to your ideal bodyweight. If you measure your 
 weight in kilograms you can use 1.0-2.0 grams per kilogram. 

 ●  Vitamin C: 150 mg; if you are highly active, or if you get sick, 400 mg. If targeting 
 400 mg, spread the vitamin C-rich foods out across the day. If using 
 supplements, divide the dose half in the morning and half in the evening. 

 ●  Vitamin B1 (Thiamin): 3 mg 
 ●  Vitamin B2 (Riboflavin): 2 mg 
 ●  Vitamin B3 (Niacin) 20 mg 
 ●  Vitamin B5 (Pantothenic Acid): 10 mg 
 ●  Vitamin B6: 3 mg per 100 g dietary protein 
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 ●  Vitamin B7: 150 mcg per 100 g dietary protein 
 ●  Vitamin B12: 3 mcg 
 ●  Selenium: 105 mcg 

 For the other nutrients, you can keep Cronometer’s defaults. 

 Additionally, including at least 3-6 eggs and 1-2 servings of fatty fish per week will help 
 get fatty acids that are particularly important to the immune system. Unless you are 
 managing hypertension on a low-salt diet, salting your food freely to taste will help you 
 get the sodium you need. 

 To learn more about getting the vitamins and minerals you need, see 
 https://chrismasterjohnphd.com/101 

 Selenium is very important as an antiviral and immune-supportive mineral, but due to 
 soil variation most people are equally likely to get too little or too much, and the 
 readings you get in a database might not be accurate. Ideally everyone should have 
 their plasma selenium measured at least once, and try to keep it in the 100-140 ng/mL 
 range. For more information on lab testing, see  Testing  Nutritional Status: The Ultimate 
 Cheat Sheet  . 

 Further Reading, Staying in Touch, and a Final Note 

 To receive my free newsletter, sign up at  chrismasterjohnphd.substack.com/subscribe 

 Have a question? Ask me in the newsletter comments! 

 This guide focuses on nutrition and herbal remedies, but we also need to get good sleep, stay 
 active without being too hard on our bodies, manage stress well, stay connected to our families 
 and friends, and maintain a positive outlook. All of these things help support a healthy immune 
 system. They are so hard right now! Understanding how to deal with this situation is stressful 
 and for many of us it’s a source of panic. I just want to say that I am grateful to you for having 
 purchased this guide, which helps support my work and my ability to get the word out, and I 
 hope the effort that I’ve put into this guide brings calm and clarity your way. 
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