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Intro
Covid-19 exposed glaring weaknesses in the American health care approach.
Take heart though, we will connect the dots and insulate ourselves from the disaster - and 

protect ourselves from the next round.

Scene of the Crime
News media loved highlighting graphs with steep curves and rising case count akin to the 

DOW Jones ticker. While this drives fear and viewer ship, we lose focus on what matters.
“It’s only the flu/bad cold” vs “death causing pandemic” rings out in the public debate.
Both are right.
Our underlying health status determines placement in the latter.
And, our health system - government/ insurance companies especially - drives our 

underlying health conditions. Of 17 nations ranked for health 2013, U.S. came in dead last1.
The most common health conditions of the infected “were hypertension (56.6%), obesity 

(41.7%), and diabetes (33.8%). At triage, 30.7% of patients were febrile, 17.3% had a respiratory 
rate greater than 24 breaths/min, and 27.8% received supplemental oxygen.2” Then, this 
respiratory disease can go onto cause increases risks for bad outcomes like heart attack3.

We know the greatest risk factor of Covid-19 is age. What we will discover here is another 
way to measure age - outside of birthdays. Further, the standard guidance accelerates both 
chronic disease, cellular age, and Covid-19 risk.

The roadmap here starts with looking at the virus and how it behaves. Then we look at how 
many standard guidances increase risk of complications. And at the end, glance at a few places 
to look for building resiliency, and reducing our cellular aging.

Let’s dive in.

1. https://www.theatlantic.com/health/archive/2013/01/new-health-rankings-of-17-
nations-us-is-dead-last/267045/

2. https://jamanetwork.com/journals/jama/fullarticle/2765184
3. https://www.abc.net.au/news/2017-05-16/respiratory-infections-increase-heart-

attack-risk/8528276
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The Virus & Targets
SARS-CoV-2 is the coronavirus causing Covid-19. Viruses must gain entry into our cells so 

they can hijack machinery to replicate and spread. 
Since they are so reliant on a host, typically survivability is not great. With SARS-CoV2 

though, it can stay alive on many surfaces for extended periods. Point scored for the opposition.
Once SARS-CoV-2 attaches to its target receptor (ACE2), the disease is now Covid-19. For 

many, symptoms are mild while the immune system does battle. For others though, the battle is 
severe and can turn deadly. A cytokine storm takes over in the worst cases. This describes an 
over-exuberant inflammatory response, analogous to a tornado proceeding thru midwest 
towns. Cytokines are inflammatory messengers.

It’s not just the illness period. Signs point to lasting damage from severe cases4. The military 
even banned survivors from joining5.

What decides severity?
The main drivers aside from age are underlying health conditions and degree of exposure 

(many reports of seemingly healthy doctors being affected6).
SARS-CoV2 thrives on those with health conditions. The same health conditions stemming 

from “Standard of Care”.

ACE2 Receptor
The Angiotensin Converting Enzyme 2 (ACE2) receptor is where the SARS-CoV-2 virus 

attaches. The medical world knows ACE well. Popular blood pressure medications, ACE 
inhibitors (ACEi) are among the most prescribed. But ACE2 was new for me, and apparently a 
lot of others looking at its newfound popularity on google.

4. https://khn.org/news/mysterious-heart-damage-not-just-lung-troubles-befalling-
covid-19-patients/

5. https://www.militarytimes.com/news/your-military/2020/05/06/coronavirus-
survivors-banned-from-joining-the-military/

6. https://www.washingtonpost.com/graphics/2020/health/healthcare-workers-death-
coronavirus/
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At the time of this writing, approximately the same number of google hits for ACE2 exist for 
the time period before Covid-19 as after.

So, let’s add a little context.

Receptor Pharmacology
A popular way to discuss how receptors operate in the body likens them to a lock and key. 

Receptors are the lock. Our key can be a normal biological substance or a drug. The drug can 
either unlock, or occupy the lock, preventing a biological process. Numerous types of lock/key 
styles exist. ACE2 is an enzyme (key), ACE2’s receptor is the lock.

But, the situation is anything but a pre-determined set of locks and keys. Biology is 
dynamic, and receptor pharmacology oozes supply/demand analogies. Both lock and key 
amounts change. If the cell is full, it will remove the lock all together. If hungry, more locks get 
produced.

SARS-CoV2 attaches to empty locks. More empty locks, more targets. The more attachment, 
the higher the viral load. Like HIV/AIDS, the higher the viral load, the more severe the illness. 
This viral load component is likely part of the medical provider impact, and that of big cities 
with transfer mechanisms like mass transit.

Now, let’s unpack ACE2’s place in biology.

Renin Angiotensin Aldosterone System (RAAS)
Yes, this is relevant to ACE2. Hang on for just a bit, it will come together.
RAAS regulates fluid and electrolyte balance. When sodium or hydration deficits hit, the 
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RAAS activates. The kidney receives signals to retain sodium and potassium. Blood vessel 
constriction occurs here too as part of an effort to keep sufficient blood pressure with less fluid. 
The net result is increased blood pressure and sodium retention.

We see ACE make an appearance here, this is regular ACE not ACE2, in the lower left. ACE 
helps drive this mechanism along. ACE inhibitors interrupt the process, lowering blood 
pressure. Angiotensin Receptor Blockers (ARBs) block the angiotensin lock (receptor).

ACE2
Researchers describe ACE2 as a brake to ACE’s gas pedal. Well, that’s my analysis. The term 

used often is “counterregulatory7”. When RAAS elevates, so does the counterregualtory effects 
of ACE28

7. https://www.ahajournals.org/doi/10.1161/HYPERTENSIONAHA.111.179358

8. https://academic.oup.com/endo/article/148/5/2453/2502349
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Some questions we will evaluate on this journey.
• What situations drive ACE2 activity?

⁃ What health statuses relate to ACE2 activity
• Since SARS-CoV2 attaches to the ACE2 receptor, what scenario creates more receptors?

⁃ More specifically, unoccupied receptors. Remember earlier, receptors can operate 
on a supply demand curve.

The relevancy here stems from the virus attaching to expressed and unoccupied ACE2 
receptors/locks
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These questions aren’t well flushed out in studies - the science is unfolding everyday. Many 
don’t distinguish between ACE2 floating around and the unbound receptor piece. But, I think 
enough info is around to drive improved behaviors.

ACE2 In Health
When do you apply the brake? After too much time on the gas of course!
We see this with the ACE/ACE2 balance in heath and disease.
In various status such as hypertension, heart failure9, and pulmonary hypertension (too 

much gas), we see more expression of the ACE2 brake. More ACE2 expression, more virus 

9. https://bmcmedicine.biomedcentral.com/articles/10.1186/1741-7015-2-19
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targets.
ACE2 confers protective benefits - its a good thing. But, if we see our body applying the 

brakes consistently, we must be using too much gas. Furthermore, the breaking mechanism may 
wear out.

How effective is the brake when you keep your foot on the gas? This will be our mindset in 
piecing together the science. I don’t find any studies identifying people in the fast lane while 
riding the brake, so we have to come at this in a round about way.

In people with normal and healthy blood pressure, ACE2 is low10. Causing ACE2 over 
expression by gene manipulation has no effect on these people11 - they don’t need the brake 
when RAAS is low.

On the other hand, those with cardiac (ACE2 is tightly regulated in the heart cells12), kidney, 
and diabetes complications need a brake. Researches find elevated ACE2 expression 
consistently in these cases. So why doesn’t the brake work? In cardiac dysfunction we appear to 
shed ACE213. The same study shows both fat and sugar may increase ACE2 receptor expression. 
Another study found in poor health we pee out ACE2, but it was not correlated with the 
receptor expressed14. Both of these scenarios describe the need for ACE2 braking (receptor 
expression) combined with a deficiency of brake pad (ACE2)

Before we get to why it doesn’t work, let’s pause and see where we are now. Those with 
health conditions associated with elevated RAAS are also pressing the ACE2 brake. But it isn’t 
working. Could this possibly be an abundance of ACE2 receptors/virus targets?

Researchers have looked at two scenarios. First, giving extra ACE215 infusions16. And 
second, administering agents that improve ACE2 stability17. Both improved a wide range of 
health conditions. What does this tell us? There must be an ACE2 deficiency - as seen in stroke18 
-  and something must be degrading ACE2 stability. We have receptor expression, but not 
enough ACE2. SARS-CoV-2 must love the sight!

Blood

10. Lew et al., 2008 
11. https://www.frontiersin.org/articles/10.3389/fphys.2014.00227/full#B26
12. https://www.hindawi.com/journals/ijhy/2012/493129/
13. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3216391/
14. https://www.karger.com/Article/FullText/368486
15. https://portlandpress.com/clinsci/article/134/5/543/222345/Soluble-angiotensin-

converting-enzyme-2-a
16. https://www.frontiersin.org/articles/10.3389/fphys.2014.00227/full
17. https://www.ahajournals.org/doi/10.1161/hypertensionaha.107.108944
18. https://www.ahajournals.org/doi/10.1161/STROKEAHA.112.667063
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Researchers found changes in blood components resulting from the virus. While they don’t 
challenge the ACE2 receptor, an additional mechanism of harm brings more challenges.

Hemoglobin (Hb) is a protein responsible for transporting oxygen in the blood. It’s 
relatively complex with various components, including one with iron.

19

A preprint study showed SARS-CoV-2 attaches to the poryphin ring20. This releases iron (too 
much iron becomes harmful) and reduces functional hemoglobin and its ability to carry oxygen 
by breaking the structure apart.  The lung cells develop poisoning and inflammation from an 
inability to exchange carbon dioxide and oxygen sufficiently, which eventually results in 
ground-glass-like lung image. This presentation was an early clinical indicator of Covid-19. 
Cholorquine worked to prevent these effects.

A diabetes marker abbreviated HbA1c abbreviates glycated hemoglobin. Glycation occurs 
when a protein fuses with sugar. HbA1c provides insight on blood sugar by quantifying the 
percentage of Hb fused with glucose. In this article, the authors pointed out HbA1c lessened 

19. https://ppt-online.org/291087
20. https://chemrxiv.org/articles/

COVID-19_Disease_ORF8_and_Surface_Glycoprotein_Inhibit_Heme_Metabolism_by_
Binding_to_Porphyrin/11938173
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during infection. While normally a good thing, here it lead to a decrease in blood sugar control 
as glucose was released upon Hb destruction. This looks like another cause for concern in 
diabetics.

Contributing Factors
They found higher hemoglobin increased risk for complications. Men have higher 

hemoglobin, and they have more complications from Covid-19. Aside from being a man, lets see 
how else we can increase Hb.

Dehydration shows up on the list. A high percentage of Americans maintain low hydration. 
Remember from the ACE2 section, this can ramp up RAAS. Here, less volume in blood means 
the Hb concentration escalates. Dehydration becomes worse upon infection, in a additive 
manner.

High blood sugar becomes another problematic factor. Running elevated glucose 
precipitates dehydration (and vice versa via the same mechanism of Hb during dehydration) as 
your kidneys try to urinate out the excess. It also glycates Hb, worsening the events described 
above. And then again, high blood sugar ramps up RAAS.

Clotting
The virus has also been shown to cause excess clotting21, resulting in harmful events. Even 

leg amputation of a young Broadway star, Nick Cordero22. Researchers implore staying ahead of 
this upon diagnosis.23

Autopsies revealed blood clots in lung arteries24. Italian pathologists found extensive effects 
of blood clotting in the liver.

Another early finding described an anticardiolipin antibody contributing25 to cases with 
excess clotting. Cardiolipin makes up the mitochondria’s inner membrane. Mitochondria are 
akin to batteries of energy inside our cells. Antibodies attacking their membranes is devastating. 
While viral infections may be involved, you can set yourself up for a problem here via lifestyle. 
A high amount of oxidative stress can drive these antibodies as well.26 The good news is we can 
impact this tendency, as we will see later.

21. https://www.jwatch.org/na51254/2020/04/06/coagulopathy-associated-with-
covid-19?query=C19

22. https://www.foxnews.com/entertainment/broadway-star-nick-cordero-faces-leg-
amputation-due-to-coronavirus-wife-says

23. https://www.sciencedaily.com/releases/2020/04/200423143100.htm
24. https://www.medrxiv.org/content/10.1101/2020.04.19.20054262v1
25. https://www.nejm.org/doi/full/10.1056/NEJMc2007575?query=featured_home
26. https://www.ahajournals.org/doi/10.1161/01.CIR.103.7.941
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Anti-clotting treatments are building evidence for Covid-19 survival27. 
Further, clotting becomes a bigger issue in both dehydration and high blood sugar. Seeing a 

trend yet?

Lung
Lung complications are the most publicized complication of Covid-19. Acute Respiratory 

Distress Syndrome (ARDS) threatens survival - and is a scary development. Many end up on a 
ventilator (which is unlikely to be the best idea considering information in the previous section), 
but 88% of those patients still die.28

Lung injury drives susceptibility to these complications from this coronavirus.

Air pollution
Air pollution links to higher Covid-19 death rates29. But, it’s not just covid deaths.
A study examined all Medicare beneficiaries (60 million) over 12 years. It found “significant 

evidence of adverse effects” related to air pollution.30 Another group showed this effect 
manifested down to neighborhood level variables31 - meaning risks can be modified.

Smoking
Smoking is a powerful lung pollutant. Here it helps us build on the mechanisms in play.
Smoke causes damage. As the lungs attempt to recover, a process called differentiation 

occurs where a new population of cells develop32. The cells produced make mucus, and 
smokers have about three times as many versus non-smokers33. Guess what receptor these cells 
express more of than other? ACE2 - to the tune of about 50% more34. ACE2 expression correlates 
with the differentiation state of epithelia (surface lining cells - more later). With less ACE2, cells 
are not infected easily. But, with more ACE2 cells are readily infected35.

27. https://www.medscape.com/viewarticle/930165
28. https://www.livescience.com/coronavirus-ventilator-deaths-new-york.html
29. https://www.hsph.harvard.edu/news/hsph-in-the-news/air-pollution-linked-with-

higher-covid-19-death-rates/
30. https://www.nejm.org/doi/full/10.1056/NEJMoa1702747
31. https://www.ncbi.nlm.nih.gov/pubmed/28005571
32. https://twitter.com/JSheltzer/status/1245015018627883011
33. https://www.biorxiv.org/content/10.1101/2020.03.28.013672v1.full.pdf
34. https://www.biorxiv.org/content/10.1101/2020.03.28.013672v1.full.pdf
35. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1287568/
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Interestingly, the smoke damage overpowers nicotine’s ability to suppress ACE236.

Viral Entry
Well-differentiated cells (such as those found in damaged lungs) support viral replication, 

via increased ACE2 expression.37 If we don’t want to support viral entry and replication, 
avoiding lung damage becomes paramount. These injuries discussed happen along something 
called the epithelial layer (essentially a barrier cell population). Let’s see how this epithelium 
may factor elsewhere in the body.

Epithelial
Now we are getting to a broad Covid-19 player. Epithelial cells line surfaces in the body. 

Typically they are only one cell thick - I wish it was deeper! A close cousin in the layer cell 
community is called endothelial. “Epithelial cells and endothelial cells are two types of cells that 
line body surfaces. Endothelial cells are a specialized type of epithelial cells. The main difference 
between epithelial and endothelial cells is that epithelial cells line both internal surfaces and 
external surfaces of the body whereas endothelial cells line the internal surfaces of the 
components of the circulatory system38.” For our purposes, these terms may be used almost in 
an interchangeable basis.

ACE2 presents on many epithelial/endothelial cells aside from the lungs. From nasal 
passages, arteries39, small instestine40, oral mucosa41, kidney, pancrease, and many other tissues. 
As in the lungs, damage to epithelial cells provides additional ACE2 targeting opportunities for 
SARS-CoV-2.

Epithelial/Endothelial Damage
These critical cells are susceptible to damage. One specific type of damage is called oxidative 

stress. Rust is a form of oxidation. Oxygen is critical for many functions, but excessive amounts 
become troublesome.

Oxidative stress occurs from a variety of situations including high blood pressure, high 

36. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6295500/
37. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1287568/
38. https://www.researchgate.net/publication/

320413719_Difference_Between_Epithelial_and_Endothelial_Cells
39. DOI:10.1002/path.1570
40. https://www.ncbi.nlm.nih.gov/pubmed/15141377
41. https://www.nature.com/articles/s41368-020-0074-x
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blood sugar, smoking42, and excess alcohol.43 These happen to tie in with those most at risk for 
Covid-19 fallout. 

Epithelial/Endothelial Impact in Covid-19
Researchers focus has turned to endothelial cells as the key to understanding Cofid-19 

complications. One study found viral elements within endothelial cells, leading to vascular 
complications - setting off an body wide endothelial inflammatory condition44.

Further, ACE2 is expressed by endothelial cells45. With the barrier disrupted, more surface 
area becomes exposed, providing more access to ACE2. Beyond that, the same article details 
how meds like hydroxychloroquine may help treatment by impacting the endothelial layer.

Glycocalyx
Yes, it is a funny word but relates to the epithelium/endothelium.
On top of the epithelium sits a hairlike structure called glycocalyx. Composed of 

predominantly sugar molecules, it serves to provide a first line of defense to the epithelium. 
One function is to guard against shear stress from high blood pressure (check this article out for 
an interesting background on glycocalyx). Another is to defend against infection!

Interestingly, we shed our glycocalyx layer as some pathogens attach to one of its 
components - a kind of flushing in a sense. However, for SARS attachment to ACE2 receptors, 
the glycocalyx looks to shield against infection46.

Unfortunately, we can easily cause shedding of our glycocalyx layer. We will look at that 
shortly,

The bottom line is we need both a healthy glycocalyx and epithelial layer to both prevent 
and avoid consequences of a covid-19 infection.

Cytokine Storm
Ominous term, but accurate.
Here is a good definition “A cytokine storm is an overproduction of immune cells and their 

42. https://moscow.sci-hub.tw/3802/73c0932d47ceb1071324e63d94dc4238/
ogita2004.pdf#view=FitH

43. https://www.ncbi.nlm.nih.gov/pubmed/25801625
44. https://marlin-prod.literatumonline.com/pb-assets/Lancet/pdfs/

S0140673620309375.pdf
45. doi:10.20944/preprints202004.0204.v1
46. https://www.atsjournals.org/doi/full/10.1165/rcmb.2018-0108ED

https://prescriptiveoptimization.com/2019/12/09/elevated-blood-sugar-degrades-arteries/
https://prescriptiveoptimization.com/2019/12/09/elevated-blood-sugar-degrades-arteries/
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activating compounds—cytokines—which, in something like a flu infection, is often associated 
with a surge of activated immune cells into the lungs.The surge in immune molecules can result 
in the fatal shutdown of multiple organs.47”

Most chronic disease stems from excessive inflammation. A heightened state of 
inflammation predisposes patients to a cytokine storm outcome. 

Blood glucose correlates tightly with cytokines.48 People with diabetes, or pre-diabetes, are 
more at risk for progression to a cytokine storm. The same is true for those with any condition 
ending in -itis (ie rheumatoid arthritis). Also, those who regularly take anti-inflammatories such 
as ibuprofen.

Oxidation and inflammation often go hand in hand. The same elevated oxidative states 
contributing to endothelial damage, promotes increased inflammation. Cytokine Storm recedes 
with antioxidant treatments such as gluathione.49 Glutathione is our body’s natural antioxidant. 
Those who run hot with oxidative stress (heavy alcohol or smoking) can run low in glutathione. 
The immune/inflammatory/oxidative stresses all overlap.

To further demonstrate that cytokine storm is an overreaction, we can observe those with 
underperforming immune systems. A Swiss group compared the Covid-19 responses between 
two spouses, one immunocompromised, and the other not. The wife (immunocompromised) 
avoided cytokine storm, while the husband proceeded to ICU50. While just one small example, 
avoiding this over response is key for a good outcome.

Overview
Ok, deep breath. Let’s summarize the virus highlights.
SARS-CoV-2 starts by attaching to ACE2 receptors. ACE2 receptor biology becomes altered 

in favor of virus attachment in common diseases and poor health - like that of far too many 
Americans.

Covid-19 describes a suite of possible events and outcomes.
With dysfunctional epithelial/endothelial barriers, outcomes from the lungs to vascular 

manifestations occur. 
The virus can degrade our ability to transport oxygen via hemoglobin, with or without 

functioning lungs. Ventilators will NOT help here, even though they are often used.
The virus can precipitate clotting reactions, leading to stroke and even amputations.
Our reaction can go overboard in a cytokine storm. Like a storm through tornado alley, the 

47. https://www.physiciansweekly.com/cytokine-storm-the-sudden-crash-in-patients-
with-covid-19/

48. https://www.the-scientist.com/news-opinion/discovered-metabolic-mechanism-of-
cytokine-storms--67424

49. https://www.sciencedirect.com/science/article/pii/S2213007120301350
50. https://smw.ch/article/doi/smw.2020.20246



16

effects can be devastating.
Covid-19 takes advantage of our biology - rather our biology in poor health. This is largely 

preventable. However, our standards of care lead us to this state of poor health.
Let’s see how we can improve our health and natural defense against covid and other 

threats.

Standard Health Practices Of Concern
Here we will look through ways the normal - not optimal - American plods down the path 

of Covid-19 susceptibility.
A quick look at the statistics of those most severely effected lead back to complications from 

standard guidance issued and followed. Most of the Covid-19 hospitalizations/deaths involve 
patients with hypertension/cardiac diagnoses, obesity, and/or diabetes. These are “normal” 
and growing conditions.

Beyond poor health, our standard practices worsen our defense mechanisms against 
Covid-19 and our resiliency in general.

Blood Pressure Guidelines
High blood pressure, aka hypertension, wreaks havoc if persistently elevated. Doctors 

monitor your BP regularly for this reason.
Once you approach borderline high, you receive guidance. Manage stress while exercising 

more and losing weight is excellent advice.
After that we go off the rails.
The next thing we hear ad nauseam? Reduce salt.51 This is terrible advice.
Go back up to the RAAS diagram, and notice the first step in triggering the whole system:

Na+ deficiency is sodium deficiency. Sodium makes up the bulk of natural salt - all of 
unnatural table salts like Morton’s. Hint: we want the natural kind…

51. https://www.heart.org/en/health-topics/high-blood-pressure/changes-you-can-
make-to-manage-high-blood-pressure/shaking-the-salt-habit-to-lower-high-blood-
pressure
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So, salt restriction gets the whole RAAS ball rolling52. 
Now when you head back to the doc, your BP is higher.
Then comes medications. ACE inhibitors (ACEi) and Angiotensin Receptor Blockers (ARB’s) 

are among first line53, along with a diuretic such as hydrochlorothiazide (HCTZ) - many 
combinations of ACEi/ARB+HCTZ exist. Diuretics cause water loss. Check the above image 
again, guess what could happen here? Yep, chronic diuretic treatment increases RAAS54.

To recap, recommend salt restriction. Activate RAAS. Give diuretics that activate RAAS. 
Then administer medications ACEi/ARBs, to slow down RAAS. THE SAME RAAS WE JUST 
ACTIVATED BY RECOMMENDATION!

Low Salt
A great book for understanding salt physiology is The Salt Fix, and I will pull a couple 

quotes from it to address a couple of the bullets in the slide above.
“In fact, the stress on our kidneys mainly comes from having to conserve salt and reabsorb 

all of the 3.2 to 3.6 pounds of salt that we filter every day. This reabsorption requires us to use 
up adenosine triphosphate (ATP), the energy created from the food we ingest that’s utilized by 
our cells to facilitate many bodily functions. Our sodium pump uses approximately 70 percent 
of the basal energy expended by the kidneys,44 making a low-salt diet an energy hog and a 
tremendous stress to the kidneys. This is one way that low-salt diets can lead to weight gain, by 
slowly depleting our energy stores and leading us to become more sedentary.”

Translation, to respond to low dietary salt intake, the kidneys must spend copious amounts 
of energy to retain salt passing through. Simply excreting salt is a free transaction energy wise, 
so appropriate amounts of salt in the diet allows the kidney to operate more efficiently, 
energetically speaking.

“Scientific research suggests that the optimal range for sodium intake is 3 to 6 grams per day 
(about 1⅓ to 2⅔ teaspoons of salt) for healthy adults, not the 2,300 milligrams of sodium (less 
than 1 teaspoon of salt) per day that’s commonly advised. And some people need even more. “

At the 1,500mg cited in the AHA materials, it is highly likely the kidneys will be called on to 
burn thru cellular energy to conserve all the salt they can. But, it isn’t simply an energy draining 
problem as we will see, there are other signals sent to compensate.

Dehydration

52. https://www.ncbi.nlm.nih.gov/pubmed/27428770
53. https://www.pharmacytimes.com/publications/issue/2018/December2018/

hypertension-treatment-guidelines-update
54. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1401821/

https://prescriptiveoptimization.com/2019/01/03/book-report-the-salt-fix/
https://prescriptiveoptimization.com/2018/08/05/fake-health-news-low-salt-is-best/
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Dehydration looks to be a growing problem. 75% of Americans may suffer from chronic 
dehydration55.

It starts with intake. “Among older men and women, there is evidence of inadequate water 
consumption in absolute terms. Fewer than 4.3% of men and 17.4% of women aged ≥71yr 
consumed the recommended amounts of total water”56. Even if we do get enough water, the 
offset of 5 caffeinated or alcoholic beverages57 moves the goalpost further.

Low water intake increases the risk of diabetes58. More on that condition later, but we have 
to look at all these topics as interrelated.

Drugs
A 2019 study Effects of Drugs and Excipients on Hydration Status59 ties blood pressure 

medications to dehydration. Diuretics - by mechanism of action - cause water loss. But they also 
cause electrolyte disturbances  - sodium, potassium, and magnesium. Diuretics increase RAAS 
activity60. Which we then give drugs for, namely ACEi/ARBs. The authors also called out 
ACEi/ARBs for their role in hypohydration. Both ACEi and ARBs can cause diarrhea, which 
contributes to dehydration. Beyond that, RAAS regulates thirst perception. Pharmaceutically 
altering the system alters normal thirst sensations61. People on these meds may not get the 
normal body signal to drink.

Why this matters in Covid-19
We saw earlier, blood abnormalities contribute to complications.
Dehydration increases blood viscosity.62 Increased blood viscosity is highest in the 

development of pneumonia from viral respiratory infections63.
Could it be we are dehydrating people with medications, making their outcomes worse?

55. https://www.medicaldaily.com/75-americans-may-suffer-chronic-dehydration-
according-doctors-247393

56. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3840570/
57. https://www.nytimes.com/1998/06/16/science/us-drinking-itself-dry-study-

finds.html
58. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3220834/
59. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6470661/
60. https://www.sciencedirect.com/topics/neuroscience/plasma-renin-activity
61. https://www.ncbi.nlm.nih.gov/books/NBK470410/
62. https://www.meridianvalleylab.com/dehydration-shown-to-increase-blood-

viscosity/
63. https://www.ncbi.nlm.nih.gov/pubmed/11980121
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Zinc
Zinc status affects heart health64. Zinc status also fights coronaviruses among other immune 

functions.

Medication Impacts on Zinc Status
What if I told you the medications we give to millions reduces zinc levels?
ACEi and ARBs cause zinc loss in urine65. Another study adds diuretics to the mix showing 

three months of treatment (with ACEi or ARB or diuretic) impairs zinc status in newly 
diagnosed high blood pressure patients.66 These zinc alterations went on to affect lipid 
metabolism, oxidative stress levels, and inflammatory state - all in a bad way.

Turns out zinc and ACE/ACE2 share a tight relationship. Both are zinc dependent67. 
Alterations in zinc status reduce68 ACE69. How does this affect ACE2 targets for Covid-19? Not 
sure, but would be nice to know - likely not beneficial to have low zinc though.

Zinc In Covid-19
"Zinc has three major effects on immunology. First, it affects cell-mediated immunity; 

second, it is an antioxidant; and third it works as an anti-inflammatory agent70.” The same 
article reports 30% of elderly - majority of Covid-19 complications - are zinc deficient.

Many Covid-19 treatment protocols include zinc supplementation. One study showed zinc 
was associated with a 49% lower risk of either being transferred to hospice or dying, a 44% 
decreased chance of requiring invasive ventilation, and a 56% increased likelihood of being 
discharged from the hospital and released to home care.71

Take away for now
It looks like medications we give cause zinc deficiency. That zinc deficiency increases 

complication risks for Covid-19 patients.

64. https://www.sciencedaily.com/releases/2017/04/170418094238.htm
65. https://link.springer.com/article/10.1007/s10741-006-9189-1
66. https://www.mdpi.com/2072-6643/10/9/1284
67. https://diabetes.diabetesjournals.org/content/55/7/2132
68. https://www.ncbi.nlm.nih.gov/pubmed/3003288
69. https://academic.oup.com/jn/article/127/1/25/4728687
70. https://www.westonaprice.org/health-topics/abcs-of-nutrition/the-role-of-zinc-in-

human-biology/
71. https://www.medrxiv.org/content/10.1101/2020.05.02.20080036v1.full.pdf
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If this wasn’t bad enough, wait until we look at how dietary recommendations make this 
worse.

Why This Matters in Covid-19
First, hypertension and cardiac conditions are present in most serious Covid-19 cases.
RAAS activation relates to increased clotting72. We saw earlier clotting contributes to 

Covid-19 complications.
ACEi’s and ARB’s cause increased73 ACE274 activity75. The more ACE2 receptors, the more 

attachment opportunities for the virus. This is not conclusive scientifically at this moment. 
Many of the main cardiology societies disagree with the risk of these medication - and urge no 
therapy change76. Further, more assert ACEi/ARB’s provide protection agains the virus77.

ACEi/ARB’s combined lead prescriptions issued in the US. If they provided protection, we 
should see that in the stats. We don’t. An overwhelming majority of hypertension/diabetic 
patients take one of these, yet they still suffer consequences of the disease - more than any other 
class. Contrarily, Japan appears to have faired better with Covid-19, and their leading BP 
medication class is a calcium-channel blockers called amplodipine78. Conclusive, no. Interesting, 
yes.

My preference was to avoid ACEi/ARB’s if possible during this pandemic. If we can achieve 
desired BP measurements without those medications, why not? Many people are put on ACEi/
ARB in a preventative fashion anyhow.

The RAAS exists with complexity. Although we see evidence for ACE2 activity with these 
drugs, the real question becomes how many receptors are available for the virus. While we can’t 
settle the nuance of ACEi/ARB, we can see current recommendations set us up for more RAAS 
activity. ACE2 is the brake. We won’t need much brake if we aren’t cruising at 80mph worth of 
RAAS activity.

Standard Blood Sugar Guidance
We are a sweet nation!

72. https://www.ncbi.nlm.nih.gov/pubmed/18948960
73. https://www.kidney-international.org/article/S0085-2538(15)51115-0/fulltext
74. https://www.ncbi.nlm.nih.gov/pubmed/16221218
75. https://www.cebm.net/covid-19/angiotensin-converting-enzyme-ace-inhibitors-

and-angiotensin-receptor-blockers-in-covid-19/
76. https://www.nejm.org/doi/pdf/10.1056/NEJMsr2005760?articleTools=true
77. https://www.nejm.org/doi/full/10.1056/NEJMsr2005760
78. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6506778/
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Over 114 million American ADULTS have prediabetes or diabetes - translating to $350 
billion in treatment costs for 201979. Let’s break down that adult number a bit further. 
Approximately 328 million people80 make up the U.S. population as of this writing. About 22% 
are under 1881. That leaves 255,840,000 adults. This computes to 44% of the population with 
blood sugar problems - almost HALF of adults! Others assert Only 12.2 % of American adults 
are considered metabolically healthy82 - meaning good blood sugar control.

Obviously standard blood sugar guidance fails to bring any effectiveness. This failure has 
profound impacts on Covid-19 complications. Diabetes increased the need for interventions and 

79. https://articles.mercola.com/sites/articles/archive/2020/04/30/blood-sugar-
rising.aspx

80. https://www.google.com/publicdata/explore?
ds=kf7tgg1uo9ude_&met_y=population&idim=country:US&hl=en&dl=en

81. https://www.childstats.gov/americaschildren/tables/pop2.asp
82. https://www.europeanscientist.com/en/article-of-the-week/covid-19-and-the-

elephant-in-the-room/
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the risk of mortality in Covid-19 patients83. Why? Those with Type 2 diabetes may have 10 times 
the death risk from Covid-1984. Beyond this pandemic, “Diabetes triples the risk of 
hospitalization after influenza A (H1N1)p and quadruples the risk of ICU admission once 
hospitalized.”85 

The CDC is  highlighting these concerns on social media.

86

Yet, standard dietary advice - including to diabetics - leads to more insulin resistance. These 
guidelines are carbohydrate heavy.
Let us tally the ways this hurts our Covid-19 defenses.

ACE2
ACE2 serves as our brake. High blood sugar acts as a lead foot on the RAAS gas pedal. ACE 

activity increases in diabetic patients87. High blood sugar requires increasing amounts of insulin 
to coax that sugar into cells, leading to insulin resistance - the hallmark of Type 2 diabetes. 

83. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3216391/
84. https://www.nature.com/articles/s41574-020-0353-9
85. https://care.diabetesjournals.org/content/33/7/1491.short
86. https://twitter.com/CDCgov/status/1253793094841090056
87. https://www.ncbi.nlm.nih.gov/pubmed/10686580
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Insulin resistance also increases ACE activity88.
Empty ACE2 receptor serve as our primary SARS-CoV-2 target. Low ACE2 levels facilitate 

receptor availability. High blood sugar correlates with increased urinary ACE2 loss89. Another 
study showed urinary ACE2 as a marker worth monitoring in both diabetes and kidney 
disease.90 Just when you need more insulin from high blood sugar, less ACE2 may further 
contribute to less insulin secretion91. Quite a circular pattern here, but bottom line; less ACE2, 
more coronavirus targets - at least in unhealthy people.

Beyond reducing levels, ACE2 is subject to glycosylation92 - modification via sugar binding. 
More blood sugar, more modifications - and increased alterations can’t be good for normal 
functioning. Interestingly, hydroxycholorquine (used in some Covid-19 treatment protocols) 
could inhibit viral attachment by changing these glycosylation profiles93.

High blood sugar looks to both stomp on the RAAS gas and reduce braking ability. Ready 
for an ice cold soft drink?

Epithelial/Endothelial Effects
Endothelial cells are sensitive to high blood sugar.
The endothelial layer transfers signals of high glucose resulting in reduced barrier function, 

reduced vascular tone regulation, and inflammatory signals (including cytokines, like those in 
the storms mentioned previously.94).

Insulin resistance even shows up at the blood vessel level. Diseased vessels in cardiac 
patients are insulin resistant95.

Glycocalyx
I wrote a post detailing how blood sugar causes shedding of the glycocalyx, this is an 

excerpt describing the main study cited:
The study took individuals and infused two substances they can trace; one that crosses the 

glycocalyx and one that does not. Monitoring these two tracers, researchers estimated 
glycocalyx volume in normal blood sugar compared to high blood sugar. They also validated 
glycocalyx reduction by monitoring its subcomponents found circulating in the bloodstream – 

88. https://www.tandfonline.com/doi/abs/10.3109/09513590.2013.769513?
needAccess=true

89. https://www.karger.com/Article/FullText/368486
90. https://www.ncbi.nlm.nih.gov/pubmed/29561187
91. https://www.ncbi.nlm.nih.gov/pubmed/29561187
92. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3216391/
93. https://www.ncbi.nlm.nih.gov/pubmed/32194981
94. https://www.ncbi.nlm.nih.gov/pubmed/28230336
95. https://stm.sciencemag.org/content/12/541/eaav8824

https://prescriptiveoptimization.com/2019/12/09/elevated-blood-sugar-degrades-arteries/
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more here shows breakdown96. Let’s see what they found.
Glycocalyx Volume Devastated
After a 6 hour exposure to high blood sugar, they observed a ~50% reduction in glycocalyx 

volume. Wow.
Increased Oxidation
Oxidative stress comes from Reactive Oxygen Species (ROS) – analogous exhaust from 

reactions involving oxygen. ROS are not all bad, they signal many other beneficial functions. 
For example, exercise benefits come in part from ROS signaling (do NOT take antioxidant 
supplements with exercise). However, too many ROS overwhelm our internal antioxidant 
capacity. Oxidative stress and inflammation go hand in hand. Rust, is an example of oxidation – 
we don’t want that in our cells!

High blood sugar causes increased ROS as the mitochondria (energy-producing cellular 
organelles) attempt to burn thru all the glucose to make energy – more fuel, more exhaust.

In the study, researches showed much glycocalyx damage occurs because of oxidative stress. 
When they infused glucose with a potent antioxidant, glycocalyx volume remained normal.

Clotting Activation
I wrote previously about high blood sugar and clotting when daily aspirin advice came 

apart. This study showed an increase in clotting activation under hyperglycemia. The 
glycocalyx binds some clotting factors, so its degradation allows this process to proceed.

Endothelial Dysfunction
The researchers showed a reduction in blood flow during glucose infusion. The endothelial 

cells take part in a process to relax our vasculature. Nitric Oxide (NO) helps mediate this effect. 
The glycocalyx, in the presence of shear stress from elevated blood pressure, signals to the 
endothelium to release NO. Decreasing the glycocalyx volume decreases this effect.

Immune Function
How effectively we manage blood sugar translates to our metabolic health. Poor control 

equates to poor metabolic function - diabetics are metabolically unhealthy.
Metabolic health regulates not only immune cells, but immunity at mucosal surfaces (the 

epithelial layer of gut, lung, and more!97).
A relationship between two immune system cells - neutrophils and lymphocytes - also tie to 

metabolic health. The neutrophil-lymphocyte ratio (NLR) increases with worsening insulin 
resistance (IR)98. Increased NLR signals severe Covid-19 illness risk99.

Glycation (sugar binding to protein) reduces natural killer cell function - lessing this 
important viral response. Glycation increases with blood sugar, and even more so with sugars 

96. https://diabetes.diabetesjournals.org/content/diabetes/55/2/480.full.pdf
97. https://www.sciencedirect.com/science/article/pii/S0065277619300719
98. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4357061/#!po=1.25000
99. https://www.medrxiv.org/content/10.1101/2020.02.10.20021584v1



25

from fruit and table sugar100 (fructose).
High blood sugar equals degraded immunity.

Blood Viscosity
We saw clotting as a complication earlier. Thicker blood makes clotting an easier 

proposition. Just as you see in the kitchen, adding sugar to liquid makes it thicker - if enough 
gets added. High blood sugar also translates to increased blood viscosity101. Clotting is more 
likely if you have elevated blood glucose.

This can be a vicious cycle with hydration. We saw earlier dehydration can impact clotting. 
Well, high blood sugar can caused increased water loss via urination. Thirsty yet?

Cytokine Production
The cytokine storm described earlier relies on increased levels of cytokines. High blood 

sugar induces production of cytokines102. Diabetes places patients in a state of metabolic 
inflammation and this enhanced cytokine release - leading some to multi-organ failure with 
Covid-19103. More blood sugar, leads to more cytokines, turns into a higher risk of the dreaded 
cytokine storm outcome. Yikes.

Standard Cholesterol Guidelines
No doubt standard of care targets “bad” cholesterol. We dispense statin prescriptions by the 

millions to drive cholesterol lower and lower.
To what benefit?
This quote from a study of those 50+ without previous a previous diabetes or cardiovascular 

disease diagnosis; “Total and LDL cholesterol that was "above the recommended levels" was 
associated with substantially lower - 30 to 40% lower - mortality.”104 Another one  - this time in 
Chinese elderly - “Higher LDL-C was linked to lower risk of all-cause mortality in the oldest 
old. • Each 1 mmol/L increase of LDL-C corresponded to a 19% decrease in mortality. 105“

Now, as we look closer at cholesterol in Covid-19, keep in mind most of those with bad 
outcomes have either diabetes or CVD. These people are likely to be on a statin.

100. https://www.ncbi.nlm.nih.gov/pubmed/30659859
101. https://www.ncbi.nlm.nih.gov/pubmed/30056416
102. https://www.sciencedirect.com/science/article/pii/S0085253815474174
103. https://www.nature.com/articles/s41574-020-0353-9
104. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3750440/
105. https://www.sciencedirect.com/science/article/abs/pii/S0021915015000313



26

Cholesterol & ACE2 & Immunity
Cholesterol takes part in the immune response. During infection lipid metabolism becomes 

altered Increased VLDL and triglycerides relate to the cytokine response.106 This increase 
represents part of the acute phase immune response107.

LDL (“Bad” cholesterol - not really though) is able to inactivate viruses.108 Potentially 
through its ability to become oxidized109. Oxidized LDL is not desirable long term, but short 
term it looks to help here.

These cholesterol lipoproteins have a bidirectional relationship to infection - lowering them 
may predispose some to infection, and alterations may be a result from infection110.

Covid-19 patients are found with low cholesterol levels111. Another study showed results 
demonstrating a lower LDL being associated with the pathological course of Covid-19. Yet, we 
constantly recommend lower and lower levels - often via pharmaceuticals.

Here’s another layer. Guess what our favorite cholesterol-lowering medications - aka statins 
- raise? ACE2112! A paper looking at emerging viral disease notes statin treatment up regulates 
ACE2 in the heart113.

Let’s dig a little deeper on ACE2 and cholesterol/plaques. Statins increase ACE2, which can 
be beneficial - outside the context of Covid-19. It turns out deficiency of ACE2 associates with 
increased plaque114. In fact, ACE2 administration may be a strategy for reducing 
atherosclerosis115. So again we see an increased demand for ACE2 in disease. Yet, we have a 
shortage of it. SARS-CoV-2 really likes what it sees - receptors expressed and less competition!

That’s right. Our body leverages cholesterol to fight infections. Not only do we artificially 
drive down cholesterol - weakening our defense - the medications use increase this coronavirus 
entry point. Awesome!

How about one more?
Statins also reduce zinc - another viral defense mechanism. From the study “statin treatment 

was associated with a significant reduction in mean serum zinc (9%)116”. So, two of the most 

106. https://moscow.sci-hub.tw/3550/a9631c03ee857ed6c59c4c5849910835/
grunfeld1992.pdf#view=FitH

107. https://www.ncbi.nlm.nih.gov/pubmed/1374564
108. https://www.bmj.com/content/368/bmj.m1182/rr-10
109. https://onlinelibrary.wiley.com/doi/10.1111/j.1348-0421.2009.00203.x
110. https://www.intechopen.com/books/advances-in-lipoprotein-research/plasma-

lipoproteins-as-crucial-components-of-host-defence-against-infections
111. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3544826
112. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3708055/
113. http://atm.amegroups.com/article/view/12396/12861
114. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3321295/
115. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3321295/
116. https://pubmed.ncbi.nlm.nih.gov/16240674/
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popular combined pharmaceutical targets - ACEi/ARB & statins - precipitate zinc wasting. 
WOW!

Standard Dietary Guidlines
Our Covid-19 risks increase if we follow the standard dietary guidance. From meal timing 

(we basically eat all the time when awake) to macronutrient composition to ingredient quality - 
we miss on all counts. All these misses additively build risk for Covid-19 complications and 
general health alike.

Obesity
The large obesity percentage in our population speaks - at least in part - to the broader 

effectiveness of standard guidelines. Sure, most people indulge a little too much at times, and 
could exercise a little more. But, these happenstances don’t provide cover for the guidelines 
fatal flaws. We will see below that the precise items recommended are important drivers of 
unhealthy states - for Covid-19, obesity, and disease.

Let’s start with viral entry via ACE2. Our fat cells express ACE2117. More fat cells, more 
targets118. Maybe not for initial entry, but later in disease progression.

Then we get into the body-wide consequences of body fat.

117. https://www.ncbi.nlm.nih.gov/pubmed/18650320
118. https://www.preprints.org/manuscript/202002.0315/v1



28

119

As the above image suggests, obesity is a main risk factor for bad Covid-19 outcomes. 
Especially in men, obesity significantly increases the risk of developing severe pneumonia in 
Covid-19 patients120.

This study title says it best “The Perfect Storm: Coronavirus (Covid-19) Pandemic Meets Overfat 
Pandemic121”. Not only does it discuss the chronic disease issues, it tied in immune consequences 
“the metabolic dysregulation of an overfat body can compromise the immune system to 
increase the risk of infections, and chronic respiratory diseases”.

Excess body fat has been proposed as a driver of poor T-cell and macrophage function, 
reduced antiviral responses and efficacy, increased viral shedding and subsequent 
transmission”. Then something interesting I hand’t seen anywhere before; “Overfat hosts also 
may have a breakdown of the respiratory epithelium leading to fluid influx in the airway 
space, with obese mice more likely than lean mice to have increased lung permeability during 
infection”. Being overfat breaks down the respiratory epithelium, and I would infer other 
epithelial barriers. As a refresher, we saw evidence Covid-19 is an epithelial disease. 

Now let’s look at some of the foods recommended broadly, that both increase body fat and 
Covid-19 risks/complications.

Bad Oils
High fat gets a bad rap. Not all fats are created equal.
In fact, the fats pushed by health organizations-such as the American Heart Association122- 

as healthy, greatly impose devastating outcomes in both general health and Covid-19. Add 
WHO to the list as well:

119. https://www.nature.com/articles/s41574-020-0364-6.pdf
120. https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3556658
121. https://www.frontiersin.org/articles/10.3389/fpubh.2020.00135/full
122. https://www.heart.org/en/healthy-living/healthy-eating/eat-smart/fats/healthy-

cooking-oils
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We have to deal with the WHO’s slight of hand here first:
• Unsaturated Fats or Polyunsaturated Fats

⁃ canola, soy, corn, sunflower, and vegetable oils (aka industrial seed oils)
⁃ these are loaded with unsaturated omega-6 fatty acids. An unstable 

group- susceptible to oxidation - cause much harm, especially when 
heated. They confer pro-inflammatory signaling

⁃ Fish oil.
⁃ unequivocally beneficial omega 3 oils
⁃ still susceptible to heat degradation
⁃ anti-inflammatory

• Monounsaturated Fats
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⁃ Olive oil and avocado oil belong here, not in the unsaturated fat group.
⁃ these are beneficial, use liberally

• Saturated fats
⁃ These are the most stable for cooking
⁃ Many health benefits
⁃ Not responsible for cardiovascular disease

⁃ Contrarily, substituting unsaturated in place of saturated increased the 
rates of death from all causes, coronary heart disease, and 
cardiovascular disease123.

• Industrial trans fats
⁃ this is a good statement, but also contradictory with WHO’s first bullet

⁃ margarine and spreads are made with - drum roll please - a medley of the 
omega 6 bad fats; canola, soybean, vegetable oil, etc. How do they get an 
X there and a check above?

Unsaturated infers more sites in the chemical structure for oxidation. Monounsaturated has 
only one site, saturated none. Excessive oxidation causes copious amounts of health 
consequences. Let’s count the ways for Covid-19.

Blood Vessel Impact
The endothelium is sensitive to oxidation. This oxidative stress plays a role in ACE2 

deficiency by impairing endothelial function.124 This ACE2 deficiency is NOT beneficial as more 
receptors become available for viral attachment (more on this a bit later). These omega-6 junk 
oils are prone to oxidation. Trouble. Meals high in a seed oil damage blood vessels, where meals 
made with cream did not125. The same study showed, consuming heated and oxidized (typically 
occurs hand in hand) polyunsaturated fats increases numbers of endothelial Microparticles - 
this is bad. If you want healthy blood vessels, throw away all products with seed oils - ALL. 
This requires reading labels closely.

Lung Impact
Quite simply, if you have too much omega-6 and not enough omega-3, lung disease 

worsens126. The Standard American Diet, with loads of seed oils, accomplishes this. The later 
lung stages during Covid-19 hospitalization (ARDS) is worse in mice fed high amounts of corn 
oil127. After this stage, then onto the ICU. While in the ICU and fed with nutrients via injection, 

123. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4688426/
124. https://www.ahajournals.org/doi/10.1161/STROKEAHA.112.667063
125. https://www.ncbi.nlm.nih.gov/pubmed/19846183
126. https://academic.oup.com/ajcn/article/71/1/393s/4729613
127. https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0174327
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many formulas are loaded with omega-6 soybean type oils. If substituted with omega-3 heavy 
formulas, researchers observed significant reduction of infections and length of hospital stay128.

Yes, high quality omega 3 supplements can help. However, it won’t help unless you get rid 
of all junk seed oils - ALL.

Cytokine Storm
Long known as anti-inflammatory, omega-3 oils can help in preventing cytokine storm129. 

The other side is also true. Excessive balance toward more omega-6 intake can lead to worse 
inflammatory outcomes with cytokine storm130.

Mitochondrial Impact
Mitochondria are the all-important components of our cells responsbile for energy 

production and host of other important signaling. You are as only as healthy as your 
mitochondria - most all chronic disease has underperforming mitochondria. Cancer involves 
extremely dysfunctional mitochondria (in most cases).

The inner membrane of the mitochondria is comprised of cardiolipin (we first visited this in 
the blood section introducing the virus). Our dietary fat intake choices directly impact 
cardiolipin composition (and other cell membranes throughout the body). To emphasize, the 
fats you choose integrate into cellular structures - choose wisely. Remember, omega-6 is 
susceptible to oxidation. If unstable omega-6 becomes incorporated in cardiolipin, your 
mitochondria are now more susceptible. A 1970’s study saw this with early versions of canola 
oil. Increase junk oil consumption for a matter of days, and cardiolipin composition suffered131. 
The good news though, is we can influence this with a better omega-3 balance132.

How is this relevant to Covid-19?
We know there is a blood clotting component in Covid-19. The New England Journal 

reported some anticardiolipin antibodies present with these patients133. Well, guess what can 
influence anticardiolipin antibodies? You guessed it - junk oils. Mice fed junk oils had more of 
these antibodies than those  dosed with omega-3134.

Just Terrible For You

128. https://onlinelibrary.wiley.com/doi/10.1002/jpen.1672
129. https://link.springer.com/article/10.1007/s10555-020-09889-4
130. https://iai.asm.org/content/82/5/1778
131. https://pubmed.ncbi.nlm.nih.gov/1062120/
132. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6114728/
133. https://www.nejm.org/doi/full/10.1056/NEJMc2007575
134. https://pubmed.ncbi.nlm.nih.gov/10999021/
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Yes, junk oils make Covid-19 worse in a variety of ways. Beyond that, I believe them to be 
the number one avoidance to prioritize for health. Seriously, start eliminating these from your 
food today.

Really.
Now!

Excessive Carbohydrates
Carbohydrates, which convert to sugar (glucose) in the blood, are not bad. Excessive 

carbohydrate and sugar consumption creates an unhealthy environment. Yet, the notorious food 
pyramid pushed widely by government and health groups leads to overconsumption of 
carbohydrates and pre-diabetes/diabetes.

An immunity metric, LI (leukocytic index), plummets 90% in 15 minutes with just 100 grams 
of carbohydrate consumption135. One hundred grams can easily be consumed with a normal 
pasta and bread based meal - even before desert.

Another insult comes at the expense of the glycocalyx. As we saw earlier, high blood sugar 
degrades the glycocalyx. N-acetylcysteine blunts this effect. Bringing it back to viral illness, we 
can look at influenza. Giving the elderly NAC reduces influenza-like eipisodes, especially in 
high-risk individuals. Covid-19 is an influenza like illness. Maybe we just avoid excessive carbs 
instead?

Speaking of less carbs. Low carb feeding of those on ventilators reduced time on ventilators 
by an average of 62 hours136. Might we be on to something?

How about one more? Researchers observed a high percentage of baldness - 79% of males 
and 42% of females - with severe Covid-19 cases137. The medical description of this baldness is 
androgenetic alopecia - the common male pattern of hair loss. More than an association, 
activation of the underlying pathway (androgen receptor activation) also activates another gene 
(TMPRSS2) involved in making the ACE2 receptor available for viral attachment. One possible 
connection is insulin resistance. A group in 2000 found the risk for hyperinsulinemia was two-
fold in men with alopecia138. Of course, the best way to drive hyperinsulinemia comes from fuel 
overload, particularly excess carbohydrates and sugars.

“Healthy” Whole Grains
The bottom of the food pyramid is chock full of grains. But, they are NOT as healthy as 

health authorities infer.
First, they are carbohydrates. Consumption leads to rapid blood glucose surges.

135. http://askwaltstollmd.com/articles/sugarimm.php
136. https://www.ncbi.nlm.nih.gov/pubmed/2504796
137. https://www.jaad.org/article/S0190-9622(20)30948-8/pdf
138. THE LANCET • Vol 356 • September 30, 2000
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Second, they contain substances called phyates or phytic acid - at least in whole grains (with 
shell/bran) and also in legumes/beans. Phytates bind important minerals, rendering them un-
absorbable.

High levels of phytic acid in cereal grains and legumes block zinc139. Zinc is important for 
blood sugar control and has antiviral properties. Sound relevant to Covid-19? The inability to 
taste or smell is a sign up zinc deficiency. Let’s try this as a coincidence. A symptom of Covid-19 
that emerged was - wait for it - loss of taste or smell140!

Oysters are a great source of zinc. Check out what happens when combining with a couple 
favorite phytate sources (corn, which is a grain and beans)

141

Not only do our BP medications cause zinc loss and official dietary guidance promote zinc 
neutralizing food groups, we have another challenge. “Zinc has emerged as the most 
widespread micronutrient deficiency in soils and crops worldwide, resulting in severe yield 
losses and nutritional quality. Almost half of the soils in the world are deficient in zinc. Since 
cereal grains have inherently low concentrations, growing these on the potentially zinc-deficient 
soils further decreases grain zinc concentration.142”

139. https://www.westonaprice.org/health-topics/abcs-of-nutrition/mineral-primer/
140. https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
141. https://chemport.cas.org/cgi-bin/sdcgi?

APP=ftslink&action=reflink&origin=npg&version=1.0&coi=1%3ACAS%3A528%3ADyaE
1MXltl2htbg%253D&md5=372186d4ad69cd2c046c572644f765ff

142. https://link.springer.com/chapter/10.1007/978-81-322-2716-8_3
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There’s one more critical mineral we need to look at - magnesium. Involved in hundreds of 
reactions throughout our biochemistry, its importance can’t be overstated. Magnesium is also 
deficient in crops, called “an urgent problem”143. Phytates also render magnesium unavailable. 
A study took white bread (presumably small phytate amounts) and added phytic acid 
equivalent to whole grain flour. “The results show that fractional magnesium absorption from 
white-wheat bread is significantly impaired by the addition of phytic acid, in a dose-
dependent manner, at amounts similar to those naturally present in whole-meal and brown 
bread.144”

Magnesium aids in blood sugar metabolism. In fact, “supplementation appears to have a 
beneficial role and improves glucose parameters in people with diabetes and also improves 
insulin-sensitivity parameters in those at high risk of diabetes145.” Relevant to fighting Covid-19 
infection, magnesium is required for the lethal activity of T cells and natural killer cellos the 
immune system.

These are just two important minerals, but we see that the status quo puts us on a path to 
deficiency. Farmers also use the herbicide Roundup (glyphosate) on grain crops. Both for weed 
control, and perhaps more disturbingly, just before harvest to dry grains out146. We’ll dive into 
glyphosate problems a bit elsewhere. For now, “healthy” whole grains appear quite 
problematic. 

Lectins
Lectins are sugar binding proteins. In plants, they act as a defense mechanism. In grains, 

lectins are located in the bran - part of the whole gran preparation. Refined white flour type 
products contain mostly sparse lectin composition. You will also find lectins in the nightshade 
family (tomatoes, peppers, etc).

Lectins promote inflammatory processes. Some include  inflammatory diseases, such as 
inflammatory bowel disease, insulin-dependent diabetes, and rheumatoid arthritis. Relevant 
here we focus on an inflammatory pathway mediated by NLRP3 inflammasone - which lectins 
activate147. These same inflammasomes are key in driving cytokine storm seen with Covid-19148.

If you struggle with inflammation, or want to avoid doing so, lectin avoidance and/or 
mediation with lectin blockers may be advisable.

143. https://www.sciencedirect.com/science/article/pii/S221451411500121X
144. https://pubmed.ncbi.nlm.nih.gov/14985216/
145. https://pubmed.ncbi.nlm.nih.gov/27530471/
146. https://www.ag.ndsu.edu/cpr/plant-science/glyphosate-as-a-pre-harvest-aid-in-

small-grains-07-17-14
147. https://www.jimmunol.org/content/198/5/2082
148. https://www.evolutamente.it/covid-19-pneumonia-inflammasomes-the-

melatonin-connection/

https://amzn.to/37MDVxj
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Roundup (glyphosate)
The herbicide glyphosate is applied in staggering amounts throughout the U.S. and world - 

unfortunately. It’s used as weed control and as a desiccant (crop drier outer, so to speak) just 
before harvest. We are told it doesn’t impact humans because the cellular pathway it interferes 
with - the shikimate pathway - doesn’t exist in human cells. True. But, the story doesn’t end 
there. Glyphosate is a patented antibiotic149. Your gut has a 100 trillion bacteria150 - and they use 
the shikimate pathway. Still think it doesn’t impact humans?

The FDA151 and EPA152 are charged monitoring glyphosate’s safety. Just because they deem 
it safe, doesn’t mean we shouldn’t continue questioning. I mean, statements like this alone from 
the FDA provide great confidence; “According to the EPA, glyphosate has a low toxicity for 
people. Pets may be at risk of digestive or intestinal problems if they touch or eat plants that 
have just been sprayed.” So, people are cool. But, pets touch a plant and they get digestive 
issues. Yet the EPA states with certainty “No risks of concern to human health from current uses 
of glyphosate.” I have concern, let’s dive in.

Is glyphosate recommended per se? Not really. But, by allowing its current use, and 
recommending the food groups ad naseum, let’s just call it recommended enough. It’s sprayed 
on all grains (wheat, corn, etc). It’s sprayed on sugar crops153. It’s sprayed on crops used to 
manufacture seed oils. AND MANY MORE FOODS. Now let’s see how that impacts things.

We mentioned lack of zinc and magnesium in the grains section. First, concerns in the soil; 
“Glyphosate binds strongly to some soils, but not others. After repeated applications, it can 
accumulate and become a long-term source of soil and groundwater contamination.”154 Now we 
tie this to the minerals. Glyphosate chelates (binds) many micro and macronutrients. Zinc155 and 
magnesium156 are among those affected. So, glyphosate contributes to the noted lack of zinc and 
magnesium in our foods - minerals important to health and fighting off Covid-19.

Back to the antibiotic properties of glyphosate. Those 100 trillion microbial residents in our 
GI tract perform many functions. Immune function is a chief priority here. If we nuke our 
microbial residents with a patented antibiotic daily with our “healthy” whole grains what 
happens? Well, a healthy microbiome is critical for viral defense157. Further, both zinc158 and 

149. https://patents.google.com/patent/US7771736B2/en
150. https://pubmed.ncbi.nlm.nih.gov/27187743/
151. https://www.fda.gov/food/pesticides/questions-and-answers-glyphosate
152. https://www.epa.gov/ingredients-used-pesticide-products/glyphosate
153. https://www.lsuagcenter.com/profiles/lblack/articles/page1564750418486
154. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4756530/
155. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5823954/
156. https://www.sciencedirect.com/science/article/abs/pii/S1161030109000665
157. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3659816/
158. https://www.hindawi.com/journals/jir/2019/8396878/



36

magnesium159 require a healthy interplay with the microbiome for maximal benefit.
Two of the people I follow on the glyphosate front are Dr. Zach Bush, MD and Dr. Stefanie 

Seneff, Ph.D. Here, I’ll highlight their assertions tying glyphosate to Covid-19. Bush predicted a 
pandemic outbreak in Wuhan at a conference in 2019. He did this based solely glyphosate 
application statistics. This reminded me of a presentation of Zach’s I saw in person - check out 
this slide:

Those glyphosate hotspots map out to our Covid-19 hotspots well - especially when you factor 
the waterways out of them. Both the Mississippi160 and the Great Lakes161 (80% of samples!) 
contain glyphosate.
Seneff postulates further the glyphosate containing biofuels in Covid-19 hotspots contribute to 
disease progression from the herbicide’s lung effects162.

159. https://pubmed.ncbi.nlm.nih.gov/25773775/
160. https://archive.usgs.gov/archive/sites/www.usgs.gov/newsroom/article.asp-

ID=2909.html
161. https://www.ehn.org/pesticides-are-all-over-the-st-lawrence-river-many-at-

levels-that-hurt-fish-and-invertebrates-2635826209.html
162. https://jennifermargulis.net/glyphosate-and-covid-19-connection/
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Further, Seneff referenced a study that showed glyphosate elevated asthma-related cytokines 
AND damaged the airway epithelial barrier.163 Sound relevant to Covid-19?

Diabetes
Turns out glyphosate helps push us towards diabetes and poor metabolic health. I wrote 

about a study previously that showed the more organic foods purchased, the less diabetes164. 
One likely mechanism comes from glyphosate’s anti-bacterial properties in our gut. “Alterations 
in the diversity or structure of gut microbiota known as dysbiosis, may affect metabolic 
activities, resulting in metabolic disorders, such as obesity and diabetes.165”

Fatty Liver
Non-Alcoholic Fatty Liver Disease (NAFLD) affects between 80-100 million individuals166. 

Often without symptoms, NAFLD signals poor metabolic health167. It also showed as a risk 
factor for Covid-19 severity168. Well, excessive sugar (especially fructose),169 carb170, and bad 
oils 171all drive you to fatty liver - glyphosate172 does as well.

These four engrained categories in our recommended dietary guidelines all work to make 
metabolic health worse. And with it, worsening Covid-19 outcomes.

Standard Sun Guidelines
We have been told to shelter for a long time. Not from coronaviruses, but the sun! This too is 

terrible advice. I spelled out all the benefits to sensible sun exposure in a 30+ page whitepaper 
here.

A 2016 review confirms the advice needs to be reversed in favor of sufficient non-burning 
sun exposure. “Insufficient sun exposure has become a major public health problem, 

163. https://pubmed.ncbi.nlm.nih.gov/25172162/
164. NUTRIENTS 2018, 10(12), 1877
165. https://www.ncbi.nlm.nih.gov/pubmed/30342053
166. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5743497/
167. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2633261/
168. https://www.thelancet.com/journals/langas/article/PIIS2468-1253(20)30057-1/

fulltext
169. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5893377/
170. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4405421/
171. https://www.nature.com/articles/s41598-018-29222-y
172. https://www.nature.com/articles/srep39328

https://prescriptiveoptimization.com/2019/03/18/study-buy-more-organic-get-less-diabetes/
https://prescriptiveoptimization.com/2019/03/18/study-buy-more-organic-get-less-diabetes/
https://prescriptiveoptimization.com/whitepapers/sun/
https://prescriptiveoptimization.com/whitepapers/sun/
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demanding an immediate change in the current sun-avoidance public health advice.173”
Besides all the benefits of sun, just being outdoors hinders the virus. This is nothing new 

and was observed during the 1918 influenza pandemic174.

Sun & SARS-CoV-2
First of all, the virus becomes inactivated with UV light175. Looking back at the flu pandemic 

of 1918-19, cases were lowest in San Antonio which had the highest UV-B radiation of any city. 
Fatality rates were highest in New London, CT which had the lowest UVB176.

As detailed in my paper, sun stimulates release of nitric oxide (NO). This substance 
performs helps relax blood vessels, along with many other benefits. Researchers observed NO 
specifically inhibits replication of SARS-CoV (2003 version)177. Initial replication is how the virus 
gains a foothold to grow. Inhibition here would be excellent to prevent progression. Plus, NO 
can effect the spike protein used by the virus in ACE2 attachment178. We want sufficient NO 
around!

Vitamin D
Sun exposure drives Vitamin D synthesis. Supplements pale in comparison.
For Covid-19, Vitamin D looks critical for complication prevention. For starters, a 20-fold 

greater ICU risk for Vitamin D deficient179. Lacking Vitamin D is highly prevalent in severe 
Covid-19 patients180. Increasing Vitamin D blood levels is one way to improve Covid-19 
outcomes181.

An active sun exposure habit may help both reduce clotting and cytokine signaling182. Non-
burning sun exposure also promotes a healthy metabolism, in part thru nitric oxide signaling.183 
How’s your sun exposure habit?

173. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5129901/
174. https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2008.134627
175. https://www.ncbi.nlm.nih.gov/pubmed/15350737
176. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2835877/
177. https://jvi.asm.org/content/79/3/1966
178. https://pubmed.ncbi.nlm.nih.gov/19800091/
179. https://www.bmj.com/content/369/bmj.m1548/rr-6
180. https://www.medrxiv.org/content/10.1101/2020.04.24.20075838v1
181. https://www.grassrootshealth.net/blog/first-data-published-covid-19-severity-

vitamin-d-levels/
182. https://pubmed.ncbi.nlm.nih.gov/19335448/
183. https://pubmed.ncbi.nlm.nih.gov/31713010/
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Sunscreen
Pushed widely as standard sun safety, sunscreens certainly do as advertised. They block UV 

rays. The Vitamin D and NO benefits described above come from UV. Specifically, UVB kicks off 
Vitamin D, while UVA stimulates NO release. Sunscreen interferes with these beneficial 
processes - by their advertised mechanism.

Plus, active ingredients in sunscreens can cause hormonal effects - and last for days at 
recommenced applications184. Further, they persist at levels above FDA limits:

185

Collectively, the stay inside orders, dark/cloudy time of year, and terrible sun avoidance 
recommendations provide cover for this and other viruses.

Regular sun exposure is key to overall health - and Covid-19 defense. Avoid burning 
obviously. For prolonged sun exposure, hats/shade are best. However, there are some less 
harmful sunscreen options - check out EWG’s sunscreen page.

184. https://jamanetwork.com/journals/jama/fullarticle/2733085
185. https://www.ewg.org/sunscreen/report/executive-summary/

https://prescriptiveoptimization.com/2019/06/13/sunscreen-chemicals-accumulate-systemically/
https://www.ewg.org/sunscreen/report/executive-summary/
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“Normal” Aging Process
Normal is not optimal. Further, birthdays aren’t how we measure cellular aging.
The relevance here stems from Covid-19 disproportionately impacting the elderly. Up to 

50% of Covid-19 deaths came from nursing home residents.186 This population represents the 
end of the normal aging process - one manifested by standard medical/dietary advice seen 
earlier. These standards to appear to extend our population’s lifespan generally. But, healthspan 
- the time lived under good health - appears in recession.

Certainly, there were people with fewer birthdays and severe cases/deaths. For example, a 
48 year old sports photographer187. But, my bet is their biological age advanced past the number 
of years on Earth.

Our take away in this section - our biological age is not exclusively tied to a calendar. The 
way our cells function - younger or older - is influenceable. The technical term is “phenotype”; 
the set of observable characteristics of an individual resulting from the interaction of its 
genotype with the environment. You can be 40 and have a phenotype of a 60 year old if you are 
diabetic and smoke. Or you could be 40 and have the phenotype of a 30 year old, living 
optimally.

I wrote a summary of an article describing this concept previously.

186. https://justthenews.com/politics-policy/coronavirus/ground-zero-fifth-half-all-
coronavirus-deaths-have-been-nursing-homes

187. https://nypost.com/2020/04/12/anthony-causi-beloved-post-sports-
photographer-dies-of-coronavirus-at-48/

https://prescriptiveoptimization.com/2018/09/21/biological%E2%80%8B-aging-before-functional-aging-intervention-before-symptoms/
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Yes, Covid-19 primarily effects those with advanced age. But, those with advanced cellular 
age are also susceptible. Further, these people need more hospital care. And, “flatten the curve” 
was centered on reducing hospitalizations. Those with a younger cellular phenotype - 
regardless of birthday count - are less likely to need hospitalization, regardless of contracting 
the virus.

Aging Clocks
Scientists have been developing new ways to measure cellular aging. Essentially, deriving 

an aging phenotype for different systems.
A methylation clock assesses epigenetic manifestations. Epigenetic refers to the interaction 

of the with the environment. Someone living under stress, drinking heavily, not sleeping, eating 
vegetable oils and carb combinations will show a markedly different epigenetic state than a 
person of the same age living opposite. Last year, a study showed biological age can be 
reversed188. A study from this year showed obesity, high alcohol intake, diabetes, and 
depression were all linked to accelerated metabolic age189. Researchers were looking at 
methylation clocks here too.

188. https://www.nature.com/articles/d41586-019-02638-w
189. https://onlinelibrary.wiley.com/doi/10.1111/acel.13149https://

onlinelibrary.wiley.com/doi/10.1111/acel.13149

https://prescriptiveoptimization.com/2018/09/21/biological%E2%80%8B-aging-before-functional-aging-intervention-before-symptoms/
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For Covid-19, age related influences impact dysregulation of RAAS and ACE2190. The older 
phenotype is obviously worse. Same goes for immune cells. A clock called IMM-AGE assesses 
the aging phenotype of immune cells.

Sugar clocks can now enter the discussion - technically called glycan clocks. Earlier we 
looked at sugar binding to our cellular components. Glycan clocks show the level of damage - 
presenting as aged - from exposure to excess levels of sugar exposure. Both the SARS-Cov-2 
virus and its principal cellular target ACE2 are known to be highly glycosylated191.

The bottom line here is we can now measure biologically how impactful standard dietary 
advice manifests. Most importantly, we can point to specific mechanism where daily lifestyle 
choices directly battle aging clocks.

Zombie Cells
Seriously. The technical term for zombie cells is senescence. Essentially cells that should 

have expired persist on in a sub-functional state. They consume resources without contributing 
to beneficial actions. It gets worse. They kick out inflammatory cytokines and upregulate 
ACE2192 - Covid-19 preferentially targets senescent cells.

Senescent cells may also enhance viral replication193! Clearly, this is a consequential issue.
Interestingly, some therapies used for Covid-19 appear to have anti-senescent cell activity. 

Hydroxychloroquine, azithromycin194, doxycycline, and quercitin. We want to get rid of these!
Tying this to the aging clocks, senescent cells associate with advanced cellular age195. Anti-

aging strategies targeting senescent cells are being studied now. Look for this area to explode.

Hyperfunction
An excellent review helps tie our accelerated aging program to Covid-19 by way of 

hyperfunction196. Just like we saw with the RAAS where our foot is constantly on the 
accelerator, we see elsewhere. 

190. https://www.aging-us.com/article/103344/text
191. https://www.aging-us.com/article/103052/text
192. https://www.aging-us.com/article/103001/text
193. https://www.fightaging.org/archives/2016/11/senescent-cells-may-enhance-

viral-replication-making-infections-more-dangerous/
194. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6286845/
195. https://www.frontiersin.org/articles/10.3389/fgene.2019.00303/full
196. https://www.aging-us.com/article/103493/text
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Cytokine storm, immune dysfunction, senescent cells, and our chronic diseases as risk 
factors all tie back to hyperfunction. We are over fueling our system - often combined with lack 
of exercise.

If under dominant growth signaling, sufficient repair cannot take place. This leads to the 
aging phenotype.

The author of this review focuses heavily on a drug called rapamycin. It blocks mTOR, the 
predominant growth system signaler. He observes numerous benefits in Covid-19 and beyond. 
This area of research will grow leaps and bounds as a way to extend longevity, and health span. 
But, we have an expansive non-drug tool box to reduce mTOR. Fasting and protein/carb 
restriction for starters.

Optimal Aging Tactics
We can turn back the clock, at least these new cellular aging clocks. Basically, by doing 

exactly the opposite of the recommendations pushed as standard discussed so far.
This image on social media sums up my thoughts best:
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Avoidances
Nothing is more powerful than identifying items that are damaging to our biology in all 

instances. If you want to be healthy, avoid things that always make you less healthy.

Vegetable Oils
Even the name is deceiving. Vegetables seem healthy, however these oils are better named 
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Industrial Seed Oils – canola, corn, sunflower, and more. The process to manufacture these is 
crude, even including hexane which is used in making gasoline. Once the product is consumed, 
especially when heated, they unleash a firestorm of oxidative stress (think the rusting process), 
especially on our endothelial cells (lining sensitive tissues such as our vasculature). Further, 
much of the fats in these oils are omega 6, which are pro inflammatory. This pro-oxidative, pro-
inflammatory fuel wreaks havoc on our entire system.

Modern Grains
Yes, grains (seeds of grasses – wheat, corn, rice, etc) have been used across the glove for 

thousands of years. Yes, they are still a critical avoidance. Genetically modified and treated with 
Roundup (glyphosate) the biological burden is too great and I haven’t even got to the gut. They 
make the gastrointestinal tract more permeable – termed leaky gut. It is as gross as it sounds. 
Further, the starches in these grains raise blood sugar more than table sugar itself. Collectively, 
they are a pro-inflammatory storm, whether or not whole grain. Do NOT fall for the trap these 
should be part of any healthy eating strategy (with the possible exception of occasional rice).

Added Sugar
Foods with added sugar overwhelm our biology over time. We can only handle so much. 

Circulating at any time in our bloodstream is about 4 grams (slightly less than a teaspoon) of 
glucose. Compare this to any food label where it is common to find in excess of 10 fold this 
number per serving. Added sugar consumption leads to a number of maladies such as diabetes, 
fatty liver, and others. Yes, fatty liver. Excess sugar is turned into fat in the liver (de novo 
lipogenesis).

Genetically Modified (GMO) and Roundup (glyphosate)
To improve crop yield, they have genetically modified plants to change attributes, including 

the ability to tolerate glyphosate. GMO, and its foreign proteins, cause problems by themselves. 
Roundup (glyphosate) causes immense problems. It was originally patented as an antibiotic, 
chelates metals, interferes with drug processing pathways (CYP 450 etc), and can even mimic 
glycine (the most predominate amino acid on our body). Like grains, glyphosate can also 
precipitate leaky gut, cumulatively with the effects of grains. Together, GMO plus glyphosate 
are a troublesome twosome. Glyphosate damages DNA and affects methylation197. This can’t be 
good, avoidance is key.

Processed Foods

197. https://pubmed.ncbi.nlm.nih.gov/28351773/
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Processed food providers profit by offering the perfect combination of the above avoidances. 
Chips, crackers, and anything with a food label that has an ingredient list that goes on for miles. 
The problems above are all included, but there are more! The unnatural high carb, high fat 
combination overwhelms our body’s innate ability to regulate appetite. Our reward systems, 
mediated primarily by dopamine, are triggered – you keep coming back. Consumption of 
processed foods leads to an increased waist size and chronic disease over time.

Here is an analysis of the USDA listing of “Branded Foods”

Over 75% of branded foods have at least one category from the avoidances above. Almost 
40% have an ingredient that spikes blood sugar (sweet/starch) combined with fat.

Processed foods are a problem - stay away!
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Fasting
Yes, eating provides value. But, fasting contributes equally to health. As a society, we lean to 

heavily (weight pun intended) on eating.
Circadian researcher Satchin Panda put an app together for tracking our eating/fasting 

windows. Early results showed on average we eat for 15 hours daily - basically, most of our 
waking hours. Further, continual eating is mandated in nursing homes - the same environment 
devastated by Covid-19. “There must be no more than 14 hours between a substantial evening 
meal and breakfast the following day except: When a nourishing snack is provided at bedtime, 
up to 16 hours may elapse between a substantial evening meal and breakfast the next day if a 
resident group agrees to this meal span and a nourishing snack is served.198” In other words, 
they likely never reach 14 hours. The “nourishing snack” before bed eliminates any significant 
fasting window.

Numerous beneficial processes take place during fasting windows. For full benefit, just 
fasting while sleeping won’t cut it.

A brand new study looked at detailed metabolic signatures in the blood and the “results 
suggest that 30-day intermittent fasting from dawn to sunset can be a preventive and 
therapeutic approach in cancer as well as in several metabolic, inflammatory and immune 
diseases, Alzheimer's disease and neuropsychiatric disorders by resulting in a proteome 
protective against carcinogenesis, obesity, diabetes, metabolic syndrome, inflammation, 
cognitive dysfunction, and mental health”199. They also demonstrated important regulatory 
proteins of glucose and lipid metabolism showed improvement. A key immune regulatory 
protein from the liver was also upgregulated. Guess what else is improved with fasting? Fatty 
liver aka NAFLD200!

Another study dove deeper on fasting and immune function. It showed fasting improves 
inflammatory disease (think cytokine storm risk) without compromising antimicrobial 
immunity201.

Fasting & ACE2
Let’s introduce a couple more terms. During feeding, we signal growth though a signaling 

cascade called mTOR. During fasting and energetic deficits (including caloric restriction and 
exercise), recycle and repair activities are signaled by energy sensor AMPK. These two signals 
are in opposition. Constant feeding (the norm) suppresses AMPK while keeping mTOR high 
(pushing hyperfunction). Now, back to the story.

198. https://www.beckydorner.com/cms-regulations-for-nursing-homes-regarding-
meal-times-and-the-14-hour-rule/

199. https://www.sciencedirect.com/science/article/pii/S1874391920300130
200. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6893587/
201. https://www.cell.com/cell/fulltext/S0092-8674(19)30850-5

https://mycircadianclock.org/
https://mycircadianclock.org/
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AMPK contributes to ACE2 stability202. With less AMPK activity your ACE2 doesn’t hang 
around as long203. So, you have a certain demand represented by ACE2 receptor on the cell 
surface and dysfunctional ACE2 that dissipates prematurely. De facto ACE2 deficiency. This 
looks to create the exact scenario needed for SARS-CoV-2 attaching to ACE2 receptors - lack of 
ACE2 competition. Researchers saw this with cardiomyopathy - more ACE2 via AMPK was 
more beneficial than medication204. For further confirmation of this deficit being the issue, we 
can look giving ACE2 by injection. This was shown to be beneficial in pulmonary 
hypertension205. And, some are looking at injecting ACE2 as promising option in Covid-19206 - 
essentially flooding the receptors, fixing the deficiency, and competing with the virus.

All that to say, taking substantial pauses from eating, and upping exercise looks to allow 
your ACE2 to hang around longer. Providing its beneficial counter regulatory role and 
competing with SARS-Cov-2. How many hours can you go without calories (including night 
caps/snacks)?

Fasting, exercise, and caloric restriction turn back these aging clocks. Researches determined 
“AMPK to repress inflammatory responses can have a significant impact on both healthspan 
and lifespan”207. Another mechanism is by activating sirtuins. This group of gene-influencing 
messengers suppress viral replication and chronic aging, along with a host of other benefits208. 

Macronutrient Management
Lowering carbohydrates and proteins periodically, especially in combination with 

intermittent fasting increases AMPK and lowers mTOR. mTOR is a central regulator of lifespan 
and aging209 - one most American’s fail to manage properly.

Cutting carbohydrates, whether in calorie excess or deficit, activates AMPK and sirtuins - 
even moderately. Carbs reduced to  30% of calories demonstrated this effect210.

A diabetes drug called metformin, which increases AMPK, can help move aging clocks in a 
beneficial direction211. The supplement berberine - which works similarly to metformin - has 
antiviral properties along with cytokine storm inhibition212. Maybe though we quit spiking 

202. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6722492/
203. https://www.atsjournals.org/doi/full/10.1164/rccm.201712-2570OC
204. https://www.ncbi.nlm.nih.gov/pubmed/28445944?dopt=Abstract
205. https://erj.ersjournals.com/content/51/6/1800848
206. https://www.aging-us.com/article/103344/text
207. https://link.springer.com/article/10.1007/s00109-011-0748-0
208. https://www.aging-us.com/article/103344/text
209. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6611156/
210. https://pubmed.ncbi.nlm.nih.gov/22674476/
211. https://www.aging-us.com/article/103344/text
212. http://old.life-enhancement.com/magazine/article/3226-surviving-deadly-viral-

epidemics
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blood sugar so drugs aren’t necessary?
For times when exposure to more carbs and lectins is unavoidable, we have tools. I put 

together an article on my strategy, but here is the stack I use: 
• Grape Seed Extract

⁃ starch absorption blocker
• Green Tea Extract

⁃ strach absorption blocker
• N-Acetylcysteine

⁃ protects glycocalyx during blood sugar increases
• Vitamin C

⁃ high blood sugar can cause decreases
• Bitter Melon

⁃ improves blood sugar response
• Vanadyl/Chromium

⁃ improves insulin response
• N-Acetyl Glucosamine (NAG)

⁃ lectin blocker (helpful when whole grains sneak into a meal)
⁃ Can lower blood glucose

Quality protein is important. However, continual protein spread out during waking hours 
will keep your foot on the mTOR gas pedal. Plan some periods of less or no protein to reduce 
mTOR signaling.

Healthy fats are beneficial. However, combined with high carbs, watch out. I generally limit 
either fat or carbs while keeping protein moderate to high - when eating of course. As detailed 
in my paper Why When To Eat Matters, I cycle eating and fasting periods.

Quality Food
With harnessing the power of certain avoidances, we can now move to choosing the right 

foods.
Quality fats such as olive, avocado and coconut oil. Grass fed butter or ghee and other 

tallows.
Animal selection is key. We want grass fed. Grain fed, industrial meats end up incorporating 

many of the avoidances described earlier as the grain/glyphosate stays with the meat.
Further, grain fed animals are low on Vitamin K2. Grass fed though are rich in K2.213 K2 is 

critical for bone and cardiovascular health. Researchers found low K2 status links to poor 

213. Vitamin K2 And The Calcium Paradox: How a Little-Known Vitamin Could Save 
Your Life by Kate Rheaume-Bleue

https://prescriptiveoptimization.com/2020/01/29/glucose-guardians-protection-against-blood-sugar-provocations/
https://prescriptiveoptimization.com/2020/01/29/glucose-guardians-protection-against-blood-sugar-provocations/
https://amzn.to/2RHnRH4
https://amzn.to/2tURdbG
https://amzn.to/38pZmEj
https://amzn.to/2R31rQd
https://amzn.to/2t2q2ex
https://amzn.to/3aJKx0C
https://amzn.to/38UPlib
https://prescriptiveoptimization.com/whitepapers/when-to-eat/


50

Covid-19 prognosis214. Supplements are available, but switching to grass fed meats/dairy (full 
fat) is a great first step - and it tastes better!

Organic and non-GMO increases the odds - although does not eliminate - of avoiding 
glyphosate exposure.

In general, look for products with fewer ingredients. The more ingredients, the higher the 
likelihood of exposure to harm-causing substances such as preservatives. Also, choose local 
farms and produce whenever possible.

Exercise
Exercise improves health. It cannot be overstated how far the benefits reach.
As a country we fall short. According to the CDC only half of adults meet aerobic physical 

activity goals. And only a quarter meet both aerobic and strength training215. This is unfortunate 
- and contributory to complications from Covid-19.

During exercise, some immune cell numbers increase, then decrease, then return to normal 
several hours later. Researcher Rhonda Patrick explains216 this decrease happens when those 
immune cells travel to tissues, such as the lungs, to look for infection217. Helpful during a 
respiratory pandemic right (hurry close the gyms!)?

Exercise drives internal antioxidant production. This can prevent the Covid-19 complication 
from ARDS - acute respiratory distress syndrome.218 

Further, exercise moves our health status further away from chronic disease. This move 
reduces the likelihood of severe Covid-19. Ready to hit the gym?

Stress Management
Prolonged stress takes part in most chronic disease and aging phenotypes. 
At a basic level, stress signaling helps you prepare to escape the bear encountered on your 

lazy nature hike. That state of panic wreaks havoc on your body if chronically activated.
For Covid-19, we have a direct effect. ”Psychological stress was associated in a dose-

response manner with an increased risk of acute infectious respiratory illness, and this risk was 
attributable to increased rates of infection rather than to an increased frequency of symptoms 

214. https://www.nutraingredients-usa.com/Article/2020/04/28/Preliminary-research-
links-low-vitamin-K-status-to-worse-outcomes-for-COVID-19-patients

215. https://www.cdc.gov/nchs/fastats/exercise.htm
216. https://twitter.com/foundmyfitness/status/1249768489532813313
217. https://www.frontiersin.org/articles/10.3389/fimmu.2018.00648/full
218. https://news.virginia.edu/content/exercise-may-protect-against-deadly-covid-19-

complication-research-suggests
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after infection219.”
The variety of tactics are numerous. Exercise and meditation are good starting points. 

Working with people trained in various tactics helps as well!

Sleep
Sleep is a miracle drug. So much so, it requires dedicated space on its own. Conveniently, I 

have put together a document detailing the benefits and strategies for improvement I lean on 
most.

In Optimizing Sleep, a number of relevant pieces of information stick out to our topic. A four-
hour sleep decreases natural killer (NK) cells 70% - the same cells involved in killing viruses. 
Sleep profoundly impacts metabolism. For example, insufficient sleep requires DOUBLE the 
amount of insulin to do the same job. Cardiac risks increase with sleep problems. And stress 
hormones rise with less sleep. More details and citations in the paper, please have a look.

Here are just a couple of my favorite tools for sleep:
• The absolute best hack for optimizing temperature is called Chilipad. This system 

runs water thru a mattress pad at the precise temperature you set (there are dual zones 
for bigger beds). I set mine to 55 degrees, but it goes up over 100 degrees. Cool sleep is 
the best sleep, and this helps my temp remain ideal. It made an immediate and lasting 
effect on my sleep tracker. I have the original Chilipad model, they now have a fancier 
one with more smartphone features (Ooler). Get one today!

• An excellent starter combo stack for sleep is Doc Parsley’s Sleep Remedy 
• I have tried a few blue light blocking glasses, but the ones I like best are called True 

Dark.
⁃ Blue light blocks melatonin, an important signaling hormone for sleep
⁃ In regards to Covid-19

⁃ Melatonin can reduce inflammation via the NLRP3 inlammasone220

⁃ “Viral, or preexistent, suppression of pineal melatonin disinhibits 
neutrophil attraction, thereby contributing to an initial "cytokine storm", 
as well as the regulation of other immune cells221”

• These are helpful, but a number of lifestyle modifications such as meal timing are 
critical. Please review the rest here.

219. https://www.nejm.org/doi/full/10.1056/NEJM199108293250903
220. https://www.evolutamente.it/covid-19-pneumonia-inflammasomes-the-

melatonin-connection/
221. https://pubmed.ncbi.nlm.nih.gov/32314850/

https://prescriptiveoptimization.com/2019/01/31/human-potential-coach-certification/
https://prescriptiveoptimization.com/optimizing-sleep/
https://prescriptiveoptimization.com/optimizing-sleep/
https://prescriptiveoptimization.com/optimizing-sleep/
https://trk.chilitechnology.com/aff_c?offer_id=2&aff_id=1557
https://trk.chilitechnology.com/aff_c?offer_id=2&aff_id=1557
http://sleepcocktails.go2cloud.org/SH13
https://truedark.idevaffiliate.com/idevaffiliate.php?id=247
https://truedark.idevaffiliate.com/idevaffiliate.php?id=247
https://prescriptiveoptimization.com/optimizing-sleep/
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Supplements
I always put supplements last. You can’t benefit from supplements without acting on other 

tips here such as the avoidances
Omega-3 supplementation slows the biological effects of aging222. Of course, that likely only 

occurs with reduction of high omega-6 junk oils. Most people can benefit from omega 3 
supplementation. This product from Nordic Natural also contains phospholipids which are 
more beneficial in many cases. Bulletproof also has a good Krill oil product.

Magnesium is another easy one. The best I have tried is a liquid form called ReMag. Many 
forms of magnesium exist, if you prefer capsules, avoid magnesium oxide, and go for one that 
has multiple variations. Some examples can be found here.

Vitamin D works wonders. Balanced with Vitamin A and K is even better. I like this combo 
product.

As we saw earlier, zinc is critical for Covid-19 and health in general. And, unfortunately 
deficiency is common - largely induced by prescriptions. A good zinc copper combo I like is 
here.

These are just the basics. Please reach out for more custom recommendations!

Empower Yourself
We saw thru Covid-19 that relying on big organizations will leave you dizzy and vulnerable. 

The ever-changing and conflicting advice surrounding wearing masks is just one example. 
Fantastic author and risk mathematician Nassim Nicholas Taleb said it best recently “"the 

higher you go, the more incompetent institutions are. The most incompetent people are in 
places such as the WHO and the US Centres for Disease Control; the most competent people are 
in small villages."223 I might even venture to state, small villages are akin to individual 
relationships like those with pharmacist or health coaches - where success is tied directly to 
your experience. With Prescriptive Optimization, you can even work with a pharmacist to help 
deprescribe medications. Even Harvard shares this view “Unlike health fads that come and go, 
health coaching has strong evidence behind it backing its effectiveness for improving health and 
well-being224”

How about this one. CDC really wants everyone to re-prioritize the flu vaccine this fall in 
order to help differentiate between possible Covid-19 or flu diagnosis225. The theory being, if 

222. https://www.sciencedaily.com/releases/2012/10/121001140957.htm
223. https://twitter.com/zoeharcombe/status/1259447505747619840
224. https://www.health.harvard.edu/blog/health-coaching-is-effective-should-you-

try-it-2020040819444
225. https://www.nytimes.com/2020/04/22/health/coronavirus-flu-season-deaths.html

https://amzn.to/2IP03vI
https://amzn.to/2McUQjx
https://amzn.to/2BMRMEO
https://amzn.to/32QwFgM
https://amzn.to/2WViYet
https://amzn.to/2WViYet
https://amzn.to/3hHRcfr
https://amzn.to/3hHRcfr
https://prescriptiveoptimization.com/service/
https://prescriptiveoptimization.com/service/
https://prescriptiveoptimization.com/service/
https://prescriptiveoptimization.com/service/
https://prescriptiveoptimization.com/deprescribing-medications/
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you got the flu vaccine, then you have a higher likelihood of coronavirus infection when 
presenting with their shared symptoms. However, the Department of Defense found that the 
odds of coronavirus infection was significantly HIGHER in flu vaccinated individuals than 
un-vaccinated226.

Then politics/money can enter as a factor - *he says treading ever so carefully*. I mentioned 
earlier that many organizations recommended continuing ACEi/ARBs despite some evidence (I 
am for looking at cases where we can remove them, detailed in my coronavirus series). Articles 
like this one used a New England Journal of Medicine article as one justification. Well, it turns 
out that NEJM article was retracted due to data validations problems227. Sure, there are others 
with the same opinion - that you should continue the meds - but this is a blow to confidence in 
big organizations again. Then, politics. President Trump pointed to hydroxychloroquine/
chloroquine as potential agents to help fight Covid-19. I saw info that it helped in SARS1228 and 
was actually working to secure this medication  - before Trump spoke on this - for our 
community. An approved drug with decades of use and a history on coronavirus. Seemed 
reasonable to me, I even feel it is great for frontline healthcare workers (see previous Covid-19 
series on the blog) - and as I’m typing this a large study validated this approach.229 They 
showed only 45 of 4300 Indian healthcare workers got the virus, but no deaths, wow. Once 
Trump spoke, the political media erupted though. They highlighted only studies that didn’t 
look good, not the instances that showed potential benefit. One such study widely trumpeted 
was in the Lancet - another big name. Guess what? That one was retracted too230! Guess what 
else? The same author in both studies - I kid you not - Mandeep R. Mehra, M.D. of Brigham and 
Women’s Hospital Heart and Vascular Center. Well, turns out Dr Mehra was a speaker in April 
for Gilead, maker of the antiviral drug remdesivir, widely touted by the political media and 
FDA as one with exciting Covid-19 potential - it is extremely expensive. Guess who was a guest 
at a Covid-19 conference sponsored by Gilead in April, described as "another example of 
Gilead’s commitment to healthcare professionals & patients affected by COVID-19."? Yep, Dr 
Mehra231 - normally these are paid gigs. Turns out his employer receives millions from drug 
companies according to ProPublica. One in particular stood out to me - a Sanofi spinoff, 
Bioverativ, got $8.62 million. Sanofi has both ACEi and ARB drugs. Now, these people should 
not be considered convicted of wrongdoing - even though the incentives appear to line up. 
However, this is a lesson showing many factors - money and politics - may trump (yes, pun 

226. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7126676/
227. https://www.nejm.org/doi/full/10.1056/NEJMc2021225?query=RP
228. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1232869/
229. https://health.economictimes.indiatimes.com/news/diagnostics/hcq-beneficial-

as-preventive-drug-sms-doctors-told-icmr/76464620
230. https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)31180-6/

fulltext
231. https://asscat-hepatitis.org/ca/coronavirus-gilead-i-seimc-formen-a-mes-

de-8-000-professionals/
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intended!) what is best for you as an individual. 
Next we had the controversial nursing home executive orders in a few states where infected 

patients were directed to nursing homes. Yes, those nursing homes with the most vulnerable 
patients. This didn’t go well to say the least.

We can’t fix big organization and money/politics. We can however empower individuals to 
take control of their health. The reality is, the recommendations put out tend to effectively 
extend lifespan. By creating a problem (bad diet) and treating the problems caused with lifelong 
medications, all of a sudden a profitable opportunity emerges. The life extension isn’t a health 
extension though. With Covid-19 though, a fatal flaw crystallized. We look to be driving early 
aging at a cellular level. Every one of the big organization recommendations examined herein 
INCREASES risk for poor Covid-19 outcomes - and increases cellular aging. We can do better. 
For starters, by not getting on the merry go round in the first place.

If you want help optimizing diet and maybe even deprescribing (removing long term 
prescriptions), Prescriptive Optimization may be for you.

https://prescriptiveoptimization.com/deprescribing-medications/
https://prescriptiveoptimization.com/service/
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Prescriptive Optimization is a Health Coaching Service provided by Island 
Drug. For more information, please visit PrescriptiveOptimization.com/service 

The information presented in this document is general health information and 
is not to be considered medical advice. Please do NOT alter any active prescribed 
treatments without proper communications with your prescriber.

I have a searchable database of book notes from my books in my Kindle 
library. At the time of this writing I have loaded 75 health books, more will be 
loaded soon. You can search terms, book titles, or authors.

Some links in the document are affiliate based - I may get a few pennies from 
any purchases you make. 

THANK YOU FOR READING!
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