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Cholesterol And Cardiovascular Disease
We are discussing cholesterol to avoid dying from cardiovascular disease 

(CVD).
We have been told cholesterol lowering is key. And, once you are above a 

certain amount of cholesterol in your blood, you must lower it by medication 
once diet and lifestyle fail. It is this reasoning that millions of prescriptions for 
statins, a cholesterol lowering medication, are issued every year - and probably 
the reason you are reading this paper.

Cardiovascular disease is a term that encompasses many conditions including 
heart attack and stroke. For the purposes of cholesterol’s involvement, the focus 
is atherosclerosis - arterial plaque buildup and/or rupture.



4

Since these plaques contain cholesterol, it remains a focal point. Interestingly, 
atherosclerosis has been around for millennia. A recent study examined 
mummies from different geographical areas and found cholesterol-rich 
atherosclerotic plaques1.

The question is then, what is making heart disease more lethal in modern 
times. Many will point to CDC stats showing a decline in heart disease deaths 
like this

Part of the increase in mortality attributed to coronary
heart disease was due to increased recognition of myo-
cardial infarction. Herrick, in 1912,6 was the !rst to di-
agnose heart attacks during life, and 6 years later he
encouraged the use of the electrocardiogram to diagnose
myocardial infarction.7 The ability to diagnose myocardial
infarction during life increased
the recognition of coronary heart
disease on death certi!cates.

In the mid-1960s, heart disease
deaths began a remarkable and
steady decline that has persisted to
the present (Figure 1). Coronary
heart disease deaths decreased
from 466/100,000 in 1965 to 345
in 1980: a 26% relative decrease.8

From 1980 to 2008, the decrease
was 64%: from 345 to 123/
100,000.8

The reasons for this decline in
cardiac deaths are not clear and
are likely to be multifactorial, as
in the development of coronary
heart disease. Was the decline
due to better medical and surgical
treatment? Primary prevention
of coronary atherosclerosis? Sec-
ondary prevention of myocardial
infarction and sudden death in
patients with coronary heart dis-
ease? Everyone would like to take
credit. As John Kennedy said after the Bay of Pigs debacle:
“Victory has a hundred fathers; defeat is an orphan.”

Given that coronary heart disease is a complex, multi-
factorial process, it is unlikely that there is a single expla-
nation for the decline in coronary heart disease deaths in the
US over the past 50 years.

What follows here are some possible explanations for
the decreasing number of coronary heart disease deaths over
the past 5 decades.

DECREASING INCIDENCE OF CORONARY
ATHEROSCLEROSIS
The continuing decline in coronary heart disease deaths
could be due to a decreasing prevalence of coronary ath-
erosclerosis, which would lead to a decrease in the preva-

lence of coronary heart disease.
The Pathobiological Determi-

nants of Atherosclerosis in Youth
Study was a multi-institutional
study of atherosclerosis in 15- to
34 year-old American men.9 In-
vestigators from this study reported
the results of 2876 autopsies per-
formed in this population between
1987 and 1994. They demonstrated
that coronary atherosclerosis be-
gins as fatty streaks at ages 15-25
years and progresses to raised
intimal lesions during ages 25-35
years.9

The !rst evidence that the pre-
valence of coronary atheroscle-
rosis might be decreasing in the
US population was based on the
autopsy !ndings of young Amer-
ican servicemen who died during
the Korean,10 Vietnam,11 and Iraq
and Afghanistan12 wars. The av-
erage age of the casualties in the
Korean and Vietnam wars was 22;

none were known to have symptoms of coronary heart
disease before their wartime deaths.

As shown in Figure 2, in 1951-1953, a relatively small
autopsy study of 300 American casualties in the Korean
War showed that 77% of the American casualties had some
evidence of coronary atherosclerosis.10 In 35% there was
!brous streaking or intimal !brous thickening without
luminal obstruction. Forty-two percent had plaques causing

Figure 1 US heart disease deaths/100,000 1900-2010.1
Figure 2 Postmortem evidence of coronary atherosclerosis in
American casualties in 3 wars.10-12

CLINICAL SIGNIFICANCE
! The increase in coronary heart disease
deaths in the 1930s, 1940s and 1950s
was due to an increase in coronary
atherosclerosis.

! A decline in coronary atherosclerosis
that began in the late 20th century was
associated with decreased smoking and a
decrease in cholesterol levels.

! Primary and secondary prevention has
decreased the incidence of acute myo-
cardial infarction and sudden cardiac
deaths from the mid-1960s to the
present.

! More effective treatment of acute myo-
cardial infarction has decreased the
number of deaths due to acute myocar-
dial infarction.

808 The American Journal of Medicine, Vol 127, No 9, September 2014
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But that seems to be taking data from when smoking was at its highest:

3

Statin prescriptions ramped up at a time when deaths were already declining:

1 https://www.sciencedirect.com/science/article/abs/pii/S0002870319301711
2 https://www.amjmed.com/article/S0002-9343(14)00354-4/pdf
3 https://www.nap.edu/read/11795/chapter/4#42
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But, people tend to have poor adherence - most stop taking them within a 
couple years.5 With such serious (as a heart attack - pun intended) consequences 
(death), why do so many people not comply with the guidelines and their 
doctors?

In this document, I have put together a collection of my readings on the topic. 
We will walk thru all the factors that contribute to heart disease and how to 
reduce these risks. It gets a little technical at times, and if that causes pause, 
simply continue to the next section. 

4 https://www.dovepress.com/time-trends-in-the-prescription-of-statins-for-the-
primary-prevention--peer-reviewed-fulltext-article-CLEP

5 https://www.uspharmacist.com/article/overcoming-barriers-to-statin-adherence
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What is Cholesterol?
Cholesterol is not bad or good, it’s essential. So essential, we have a cellular 

process to make it if insufficient amounts are consumed. The brain contains 25% 
of the body’s cholesterol.

Cholesterol is a waxy substance that is integral in every cell membrane.
Cholesterol is also a building block for Vitamin D, hormones, and bile acids.
Bile acids emulsify and breakdown fat, but also provide the primary 

mechanisms for cholesterol disposal.

Regulation
The pathways that regulate cholesterol levels in the blood, and cell are 

amazingly complex - we will only scratch the surface. From consumption, to 
synthesis, to excretion, cholesterol homeostasis is VERY dynamic.

The next part of the discussion is about cholesterol that is found in the blood. 
However, that is only part of the story. To be extracted from the blood, receptors 
must be expressed by cells. This is also a dynamic, complicated process

Lipoproteins: LDL HDL are NOT Cholesterol
Weird right? How then is LDL “Bad Cholesterol”?
Cholesterol is not soluble in water, so it must hitch a ride. The carriers are 

lipoproteins, but there are other passengers (phospholipids, triglycerides, etc). 
LDL is low density lipoprotein, HDL is high density lipoprotein.
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These are the lipoproteins most people get labs for:
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The structural surface signatures (apolipoproteins) come into play later, 
but they have definite physiological influence. Lipoproteins are the entire 
structure, LDL for example, and apolipoproteins are other attached structures. 
Above are the apoB lipoproteins represented in black. We find these in plaques. 
The more apoB particles are in your blood, the more predisposed to 
athersclerosis7. 

The take away here, is that cholesterol transport via lipoproteins is far 
more complex than good and bad. Further, the simplified version of the common 
presentation misguided - follow Tom Dayspring for a deep dive - he is the 
creator of the above images, and many more. I listened to a 5 podcast series with 
Dayspring and Dr. Peter Attia, that was a deep dive. Both are deeply 

6 All three images by Tom Dayspring, posted on PeterAttiaMD.com
7 https://jamanetwork.com/journals/jamacardiology/article-abstract/2753612

http://twitter.com/drlipid
http://peterattiamd.com
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knowledgeable about lipid metabolism, and both do favor statin usage. Attia 
even took atorvastatin for prevention, although I don’t think that is currently the 
case. While I am skeptical about the broad use of statins, the information gained 
from listening to these types of experts is helpful. Attia is the only podcast I pay 
to listen to, and he has had other lipid expert as guests. Listening to at least 8 
hours of experts talk lipids only clarifies how complicated the system is.

Information in this document on lipoprotein metabolism just scratches the 
surface. Again, there is a ton more detail on this that is FAR over my head. 
Regardless, we know enough to get actionable steps out of the discussion. The 
take away at this point is we are disengaging in the whole bad cholesterol/good 
cholesterol discussion - it is overly simplistic and a disservice for understanding 
risk. 
The debate gets lost in the weeds whether LDL/apoB is causal by itself. Let’s 
take a tour of some other factors in CVD.

Dyslipidemia
A better term for investigating cholesterol’s role in heart disease is 

dyslipidemia. Lipoproteins are off - both in quantity and relationship to each 
other. Some high, some low, some changed/damaged.

Often the most targeted profile for intervention includes high triglycerides, 
LDL, and low HDL.

LDL, which is part of the ApoB group in the above image, is involved in 
atherosclerosis. 

The big debate is whether LDL is causal or contributory/associational. I will 
take a stab at addressing this later.

Let’s look at some known contributors to dyslipidemia.

De Novo Lipogenesis (DNL)
DNL is fancy medical lingo for fat made by the liver in response to 

carbohydrate. Yes, excess sugar converts to fat in the liver. The first number on a 
lipid panel I look at is triglycerides, as that is a proxy for how much DNL activity 
is present. This is also why we fast before our lipid panel.
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High Blood Sugar
Elevated blood sugar, hyperglycemia, can influence dyslipidemia two ways.
First, More blood sugar increases insulin. Insulin is a known stimulator of 

mTOR - the predominant growth signal. 
Second, sugar can alter proteins, including lipoproteins. This is an excerpt 

from an article I have posted previously8:
Sugar Changes Proteins
We know sugar changes other proteins in the body. For example, in diabetes, 

we measure in the lab HbA1c (hemoglobin A1c) as a proxy for average blood 
sugar over the past 3 months. This test is also known as glycosylated 
hemoglobin. 

“Formation of linkages with glycosyl groups, as between D-glucose and the 
hemoglobin chain to form the fraction hemoglobin AIc, the level of which rises in 
association with the elevated concentration of D-glucose in blood concentration 
in poorly controlled or uncontrolled diabetes mellitus”9.

Sugar attaches to and changes proteins. At normal exposures to sugars, all is 
well. However, at excessive sugar levels, increased glycation occurs leading to 
Advanced glycosylated end products (AGE).

AGE  years of accumulated glycated damage to molecules that are not replaced 
regularly but have a low turnover rate. The primary examples are the matrix 
protein complexes and chromosomal DNA, which are subject to irreversible 
corruption that can cause genetic mutation 10

Sugar changes lipoproteins
So, I admittedly used cholesterol in the post title because if I put lipoproteins, 

not everyone would relate that to cholesterol. You are now an expert though!
Lipoproteins are also influenced by excessive sugar.
A study showed this comparing 200 patients diagnosed with myocardial 

infarction caused by coronary atherosclerosis as case group and 230 healthy 

8 https://prescriptiveoptimization.com/2019/03/11/sugar-changes-your-cholesterol/
9 https://medical-dictionary.thefreedictionary.com/Glycosylated
10 http://www.diabetesincontrol.com/glycosylation/
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individuals as a control group. They analyzed and contrasted the levels of blood 
lipid and glycosylated lipoprotein (those changed by sugar | G-LDL, G-HDL) 
between the different groups.

Here is a quote from the study:

“In recent years, the role of glucose metabolism in the development of 
atherosclerosis has received more and more attention. On the one hand, 
hyperglycemia can directly act on vascular cells. It can promote the combination 
of modified lipoprotein and macrophage scavenger receptors to form foam cells 
which could promote the formation of atherosclerosis. On the other hand, 
hyperglycemia can cause nonenzymatic reactions of glucose with longer-lived 
molecules, resulting in stable early glycosylation products. Then, they undergo a 
series of rearrangements, dehydration, and cleavage reactions to produce stable 
glycation end products, including G-LDL, G-HDL, and other glycosylated 
proteins. Glycosylated lipoprotein also promotes lipoprotein oxidation. LDL and 
HDL with glycosylated or oxidative modification cannot be combined with 
normal receptors due to structural changes. Modified lipoproteins can only 
intake cells through the scavenger receptor and cannot downregulate scavenger 
receptor expression The modified lipoprotein can continuously ingest cells 
through the scavenger receptor, cause cholesterol accumulation, and eventually 
result in the formation of atherosclerosis.“11

Synopsis: those with heart attacks had higher levels of sugar-changed 
lipoproteins. It wasn’t the cholesterol levels. And these modified proteins 
precipitated the accumulation.

Apolipopritein C-III (apoCIII)
This extra structure on lipoproteins deserves as special mention. apoCIII alters 

lipid metabolism12:
1. Inhibits the TG unloading enzyme (lipoprotein lipase). This keeps the 

payload in circulation longer.
2. Interferes with liver receptors (apoB and apoE) that clear TG carrying 

11 https://onlinelibrary.wiley.com/doi/full/10.1002/jcla.22650
12 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5075399/
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remnants.
3. Favors assembly and secretion of VLDL in the liver

These factors work together to keep triglyceride carrying particles in the 
bloodstream longer and in higher amounts. So, I first look at the TG number on a 
cholesterol panel before anything else.

What creates more apoCIII? High blood sugar. Glucose up regulates the 
induces apoCIII transcription13 - meaning instructs genes to flip on its 
production.

apoCIII is a known risk factor in heart disease14.15

Small Dense LDL
High triglycerides lead to small dense LDL, with or without apoCIII as stated 

below.

13 https://www.ncbi.nlm.nih.gov/pubmed/21183731/
14 https://www.ncbi.nlm.nih.gov/pubmed/21986282
15 https://www.ncbi.nlm.nih.gov/pubmed/18556334
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These small dense LDL are more atherogenic than normal-sized LDL. Your 
standard cholesterol test does not tell us what type of LDL you have.

Lp(a)
This LDL is characterized by attached proteins that mimic an de-clotting 

enzyme called plasminogen.

Similarity between the apolipoprotein(a) (apo(a)) moiety of lipoprotein(a) (Lp(a)) 
and plasminogen suggests a potentially important link between atherosclerosis 
and thrombosis. Lp(a) may interfere with tissue plasminogen activator (tPA)-
mediated plasminogen activation in fibrinolysis, thereby generating a 
hypercoagulable state in vivo16.

Represented graphically here

16 https://www.ncbi.nlm.nih.gov/pubmed/12697748
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Dehydration
The cholesterol labs show a concentration (amount in given fluid), typically 

reported as milligrams per deciliter of blood.
I mentioned above that  to fast before a blood draw to lessen the influence of 

17 https://www.sciencedirect.com/science/article/pii/S0735109716372540?via%3Dihub
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carbohydrate influenced triglyceride levels.
Guess what else can change during a fast? Hydration.
With less fluid in the bloodstream, the concentration measurement becomes 

effected.

Compared to fasting with fluid and salt replacement, fasting with no fluids was 
associated with higher (mean, 95% confidence interval) total serum cholesterol 
(8.1%, 4.3-11.9%), HDL cholesterol (7.5%, 1.8-13.1%), LDL cholesterol (10.5%, 
2.2-18.8%), apolipoprotein A-1 (8.9%, 5.0-12.8%), and apolipoprotein B (10.5%, 
5.2-15.8%). The change in serum triglycerides was not statistically significant 
(12.4%,-0.5-25.3%). There was a greater reduction in body weight during fasting 
with fluid restriction compared to fasting with salt and water supplementation 
(1.8%, 1.3-2.2%). Fasting with fluid restriction results in significantly higher lipid 
levels and, therefore, variation in hydration of patients could contribute to 
fluctuation in lipid levels of patients.  Care should be takento ensure that patients 
are in a standard state of hydration during assessment of lipid levels18

If dehydrated, you can show increased cholesterol levels.
Take away
This is not a complete list of factors involved in dyslipidemia, but enough to 

provide a starting context extending beyond “high cholesterol”.

Atherosclerosis
Atherosclerosis is the disease process in arteries encompassing plaque 

development and rupture.
Two images below, the second expands on the first.

18 https://www.ncbi.nlm.nih.gov/pubmed/7895421
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19 https://www.sciencedirect.com/science/article/pii/S0002944010615131

https://www.sciencedirect.com/science/article/pii/S0002944010615131
https://www.sciencedirect.com/science/article/pii/S0002944010615131
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Clearly LDL is involved. oxLDL is oxidized, or modified/damaged LDL.
But Step 1 is endothelial injury.  No endothelial injury, nowhere for the 

cholesterol to get in.
The most common site for plaques are points where curvatures in the arteries 

are present and shear stress from blood pressure is maximal.
After injury, can more LDL in the blood cause more problems? Sure.

Endothelium
The endothelium is a one-cell deep lining of the blood vessels, and other 

important barriers. I wish they were deeper than one cell, but alas I am a 
pharmacist not God.

20 https://www.sciencedirect.com/science/article/pii/S1537189116303147#bb0015

https://www.sciencedirect.com/science/article/pii/S1537189116303147%23bb0015
https://www.sciencedirect.com/science/article/pii/S1537189116303147%23bb0015


18

When damage occurs, as shown above, a repair process begins. Many times, 
these injuries are in fact repaired. However, if our endothelial environment is in a 
continually stressed state, problems develop. From the quote below, we can see 
how critical the endothelium is: “The endothelial injury hypothesis seems more 
plausible”

21

Endothelial Nitric Oxide Synthase (eNOS)
The eNOS enzyme produces Nitric oxide (NO). NO can relax the vasculature, 

stimulate the production of new blood vessels, act as an anticoagulant (anti-
clotting). NO can also signal the production of Epithelial Progenitor Cells (EPC) - 
stem cells for the epithelium.

Powerful. But there’s more.
eNOS also uses sunlight to product cholesterol sulfate. This form of 

cholesterol is water soluble - no lipoproteins needed! More on this key substance 
later

ADMA/SDMA
Technical terms, yes. However, they are indicators of anti-NO activity. One 

driver of this is oxidative stress. ADMA/SDMA lab tests are available to get a 
sign of your epithelial status - if high, it can help determine if further actions are 
necessary.

21 https://link.springer.com/book/10.1007%2F978-0-387-68234-1
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Cholesterol Crystals
During the process, cholesterol based crystalline structures form. 

Unfortunately for the endothelium, they form like needles - ouch. A 2016 Nature 
article looked at the formation process22. Temperature, pH, LDL burden, and 
endothelial condition were all tested. While the entire mechanism is not clear, 
evidence suggests these crystals indicate disease and potentially even a sign of a 
heart attack risk23. At the core of their formation though appears to be cholesterol 
accumulation underneath the endothelial cell layer. One treatment identified, 
works on endothelial strengthening. 

Endothelial health is critical, the best first step is preventing injury!

22 https://www.nature.com/articles/s41467-017-01186-z
23 https://www.sciencedaily.com/releases/2017/08/170817170015.htm
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Oxidative Stress

24

This slide is a little technical, but LDL can become oxidized - think rust. This 
changes the interaction their metabolism, preventing uptake by the normal 
receptor. This leads to increased time in circulation. And oxLDL is involved in 
the atherosclerosis process, as we saw earlier.

Oxidative stress can come from a variety of activities. The good news is, often 
we can influence it downward. Remember the first graphic mentioned oxLDL - 
oxidized LDL. Oxidative stress not only damages the epithelial layer, but is 
contributory to the environment to create atherosclerosis at the LDL level.

24 Image by Tom Dayspring, posted on PeterAttiaMD.com
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Inflammation
Most chronic disease involves inflammation, CVD is no exception. The 

inflamed environment is integral to the atherosclerosis process. One challenge we 
have however is that we don’t always feel this inflammation as you would a 
sprained ankle. So called “silent inflammation”, is occurring in many of us. Diet, 
environment, and lifestyle can all drive systemic inflammation that you cannot 
feel. If you feel inflamed regularly, inflammation is going on throughout your 
body. Your brain and vascular system are sensitive to this. 

Here is one summary from an article entitled Inflammation, not Cholesterol, Is a 
Cause of Chronic Disease:

Inflammation plays a key role in all stages of the formation of vascular lesions 
maintained and exacerbated by several risk factors such as unhealthy diet and 
lifestyle, smoking, hyperlipidaemia/hypercholesterolaemia, hypertension, 
autoimmune diseases, etc. The consequence of chronic inflammation is 
endothelial dysfunction that sets in, and we can define it as an integrated marker 
of the damage to arterial walls by classic risk factors25.

Cancer occurs in an inflamed environment, and an article on that topic had 
some good info about how vascular inflammation and its stickiness go hand-in-
hand:

Under inflammatory contexts, the endothelium becomes activated to facilitate 
leukocyte recruitment into the affected tissue through a process called vascular 
inflammation. During vascular inflammation, luminal endothelial adhesion 
proteins are upregulated to enhance leukocyte rolling, arrest and adherence to 
the endothelium, even when exposed to high shear stress, and in parallel, 
endothelial junctional adhesions are downregulated to enable leukocyte 
transmigration.

However, under inflammatory conditions, leukocytes are attracted to specific 
tissues through cytokines that are produced in response to pathogen exposure 

25 https://www.mdpi.com/2072-6643/10/5/604
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and/or tissue damage.

For example, activated neutrophils produce reactive oxygen species (ROS) 
during vascular inflammation which can have effects on the surrounding tissue 
microenvironment, notably endothelial junctional integrity.26

Bottom line, we must control inflammation to keep CVD at bay, no matter 
what your cholesterol labs show.

Clotting
Hypercoagulability (increased clotting) is one way to advance CVD.

Lp(a)
Discussed above in the abnormality section. It is basically an LDL that 

increases hypercoagulability. Genetics play a role sometimes, so that is a risk 
factor that you should know. Its function is primarily in wound repair and as an 
oxidative scavenger. While it can help in acute stresses such as those, effectively, 
the problem is when we are in a chronic state of injury, inflammation, and/or 
oxidative stress. 

26 https://www.frontiersin.org/articles/10.3389/fimmu.2019.01984/full
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Aspirin
They have publicized the clotting component of CVD for some time. They 

recommended daily aspirin to combat increased clotting for years. Now, that has 
been reversed because of adverse effects. In that linked article I write about a risk 
factor we have some control over - high insulin and blood sugar:

present data strongly suggest that hyperglycemia due to insulin resistance 
renders the patient more susceptible to thrombotic events by an insulin-driven 
impairment of fibrinolysis and a glucose-driven activation of coagulation28

27 Tsimikas et al., 2007
28 http://diabetes.diabetesjournals.org/content/55/6/1807

https://prescriptiveoptimization.com/2019/03/19/new-heart-guidelines-aspirin-out/
https://prescriptiveoptimization.com/2019/03/19/new-heart-guidelines-aspirin-out/
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Fat Surrounding Arteries
We have glanced at what happens inside the arteries, but it turns out evidence 

points to Perivascular adipose tissue (PVAT) outside the arteries as at least a 
contributory mechanism.

29

Fat is active metabolically and communicates inflammatory messages 
bioactive substances termed adipokines30.31 As you can see above, the messages 
aren’t good.

Insulin is a driving factor for this fat accumulation32.

What a surgeon sees
An article in Circulation titled A Surgeon’s View on the Pathogenesis of 

Atherosclerosis33 makes a compelling case that PVAT, which is increased in 
obesity, is a key factor - one he has seen up close and personal on the operating 
table. 

He describes only seeing plaques developing in areas  NOT served by Vasa 

29 https://www.researchgate.net/figure/Mechanisms-involved-in-the-loss-of-anti-
contractile-properties-of-PVAT-in-obesity-This_fig1_268228476

30 https://www.tandfonline.com/doi/pdf/10.2217/clp.10.89
31 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3966487/
32 https://www.ncbi.nlm.nih.gov/pubmed/15910955/
33 https://www.ahajournals.org/doi/full/10.1161/CIRCULATIONAHA.116.025407
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Forum (VV), smaller feeder vessels. 

 
34

The areas spared from atherosclerosis don’t rely on nutrition via VV. 
Evidence points to PVAT surrounding the VV as part of the process that 

degrades nutrient flow in these areas - the areas where atherosclerotic plaques 
show up.

See? A few more details involved than “bad” cholesterol on a lab test!

Causes / Contributors
Now that we have set the stage for the orchestra of events surrounding 

atherosclerosis, lets look deeper at what contributes to this scene.

34 Int. J. Mol. Sci. 2015, 16
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Insulin
Insulin is not bad. Persistently high insulin is devastating.
It’s primary and well-known function is to escort glucose out of the blood into 

cells, but that’s not all.
Insulin is a powerful growth stimulator. Part of its action is via mTOR which 

described above increases lipid synthesis. But wait, there is more!
Insulin directly increases the HMG CoA Reductase enzyme35. HMGCoA is 

what statins block.
Let’s just look at the standard treatment for diabetics. I’ve written about all 

the reasons we should avoid insulin, particularly as a diabetic here. Applicably 
here though, most diabetes treatments increase insulin levels. And they 
recommend statins almost universally to diabetics. Why would we increase their 
insulin, which activates HMGCoA and then give something to block HMGCoA? 
Excellent question right?

There is a better way.
Let’s work to reduce insulin levels. The best way is to maintain insulin 

sensitivity. We should rename type 2 diabetes to insulin resistance. Excess 
carbohydrate continues to demand more and more insulin to get sugar out of the 
blood. The cells get full, so we produce more insulin to tell them to take up more 
glucose. Insulin resistance is a designed and predictable response.

How do we improve insulin sensitivity? More on that upcoming…

PVAT
We discussed above fat around blood vessels as being contributory. Here is a 

visual:
 

35 https://www.ncbi.nlm.nih.gov/pubmed/10782041

https://prescriptiveoptimization.com/whitepapers/avoiding-insulin-in-type-2-diabetes/
https://prescriptiveoptimization.com/whitepapers/avoiding-insulin-in-type-2-diabetes/
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Fig. 6 
Increased local perivascular adipose tissue in skeletal muscle arterioles of Db/

Db mice. After dissection of the gracilis muscle, the vasculature of the 
corresponding muscle in the control and Db/Db mice (b, e) becomes visible (A 
artery, V vein, F femoral artery). At higher magnification, the artery and vein can 
be distinguished (c, f). The Db/Db mice (d-f) possess more and larger fat cells 
surrounding the gracilis artery compared with control mice (a-c). Bars 1 mm (b, 
e), 0.25 mm (c, f)36

This diabetic (insulin resistant) mouse has PVAT increased. This shows 
insulin’s pronounced impact on cardiovascular disease.

Insulin causes dyslipidemia
Insulin resistance, resulting in prolonged high insulin levels will change your 

cholesterol lab results:

36 https://link.springer.com/article/10.1007/s00441-008-0685-6
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The dyslipidemia of insulin resistance includes elevated levels of triglycerides 
(TGs), low HDL-cholesterol and small dense LDL particles. Many of these 
features improve with the reduction in insulin sensitivity, with a central role 
played by abnormalities in assembly and secretion of VLDL. 37

Sugar / Carbohydrates
Carbohydrates are an excellent fuel source. Excellent does not mean more is 

better.
Carbohydrates increase blood sugar.
Sugars increase blood sugar. 
Increased blood sugar increases insulin.
It doesn’t take that much dietary carbohydrate or sugar to impact our system. 

A 150 pound person has approximately 4 grams of glucose circulating38. That is 
less than a teaspoon. A spoonful of sugar is more than is in your blood! 

Independently of the insulin issues, elevated blood glucose also causes 
immense problems. 

First it increases coagulation or clotting.39 If you want your blood to not clot 
excessively, don’t have high blood sugar. To see the ability of sugar to drive 
clotting in action, look at this YouTube video. They took someone diligently 
avoiding added sugar, took his blood. Then gave him 200 grams of sugar from 
everyday food sources.

Before (looking good!):

37 https://www.medscape.com/viewarticle/584885_1
38 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2636990/
39 https://www.ncbi.nlm.nih.gov/pubmed/16731846

https://www.youtube.com/watch?v=cPa7fV1a8gg
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10 minutes after sugar:
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Ready for some OJ and a banana now?
Blood sugar changes or alters proteins. This known mechanism is one way we 

screen for diabetes - Hemoglobin A1c (HbA1c) AKA glycosylated hemoglobin. 
Glycosylated means altered by glucose. A higher percentage of Hemoglobin (a 
protein) glycosylated means a higher average amount of blood sugar. This is 
taking place in the browning process of meat (the Mailliard reaction). Don’t want 
your body being browned inside, don’t have high blood sugar. HbA1c is also a 
proxy for aging. Not birthdays, but how fast our cells are being degraded. I want 
to look like a fresh cut steak internally, not a well done charred mess by a novice 
BBQer.

We convert excess blood sugar to fat in the liver by a process called de novo 
lipogenesis (DNL). The end product here is triglycerides (TG). Elevated TG are a 
known risk factor for CVD, many believe they are eve more reliable than LDL in 
predicting disease. Want to keep your TG down? Keep blood sugar down.

Inflammation
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Hyperglycemia (high blood sugar) is contributory to a state of inflammation, 
which as identified earlier is a component of the environment necessary for 
atherosclerosis. Here is a quick quote:

The results show that hyperglycemia significantly causes increase in 
inflammatory markers like TNF-α and IL-6, which further contribute to 
pathogenesis of Diabetes mellitus type 2 as well as its complications such as 
atherosclerosis and neuropathy.40

Endothelial Dysfunction
The referenced article below identifies multiple mechanisms that high blood 

sugar contributes to endothelial dysfunction.

41

Endothelial dysfunction versus type 2 diabetes. Mutual interaction of metabolic and 

40 http://precedings.nature.com/documents/1567/version/1
41 https://link.springer.com/article/10.1007/s00441-008-0685-6
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vascular effects contribute to the development of type 2 diabetes, which can be initiated by 
hyperglycemia, genetic factors, obesity, or other unidentified factors. One possible route 
by which endothelial dysfunction results in type 2 diabetes is showed in A-B-C-D, in 
which impaired endothelial vasodilation results in a reduction of both capillary 
recruitment and glucose uptake, with a resulting increase in the levels of blood glucose. A 
possible route by which type 2 diabetes results in endothelial dysfunction (showed in 1–
2–3) is by the formation of reactive oxygen intermediates produced by the glycation 
pathway

Oxidative Stress
Hyperglycemia is also a great way to ramp up oxidative stress (hint: this is bad)

All of these pathways, in association to hyperglycemia-induced mitochondrial 
dysfunction and endoplasmic reticulum stress, promote reactive oxygen species 
(ROS) accumulation that, in turn, promote cellular damage and contribute to the 
diabetic complications development and progression. ROS can directly damage 
lipids, proteins or DNA and modulate intracellular signaling pathways, such as 
mitogen activated protein kinases and redox sensitive transcription factors 
causing changes in protein expression and, therefore, irreversible oxidative 
modifications. Hyperglycemia-induced oxidative stress induces endothelial 
dysfunction that plays a central role in the pathogenesis of micro- and macro-
vascular diseases. It may also increase pro-inflammatory and pro-coagulant 
factors expression, induce apoptosis and impair nitric oxide release. Oxidative 
stress induces several phenotypic alterations also in vascular smooth-muscle cell 
(VSMC). ROS is one of the factors that can promote both VSMC proliferation/
migration in atherosclerotic lesions and VSMC apoptosis, which is potentially 
involved in atherosclerotic plaque instability and rupture. 42

Fats
Dietary fat intake can impact cardiovascular health, but not in the way 

42 https://www.ncbi.nlm.nih.gov/pubmed/23448484



33

typically advertised.
Largely the dietary fat we consume hitch a ride from the intestine into 

circulation via chylomicrons. These particles deliver their payload, primarily TG 
and phospholipid, to fat cells and muscles. They don’t hang around long though, 
the half-life in circulation is very short - minutes.

This image shows the route from the intestine. And generation of VLDL from 
glucose.

Basic fat classifications include saturated, monounsaturated, and 
polyunsaturated. Named for their chemical structure - how many double bonds 
they have. Saturated have none, mono one, and poly more (aka PUFA - 
polyunsaturated fatty acid). The more double bonds the more susceptible to 
oxidation.

Vegetable Oils
First indicated in the atherosclerosis images above as omega 6/3 ratio. This 

refers to a type of  polyunsaturated fatty acids. Omega 3 and 6 are “essential fatty 
acids“ because we must consume them via diet. Most vegetable oils are heavy 
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omega 6. Fish Oils contain the favorable omega 3. Vegetable oils (Canola/
soybean/corn/etc) are highly susceptible to oxidation, even before cooking. 
Then throw them in a fryer or pan, it guarantees oxidation. Consumption of 
these oils, especially when heated, unleashes a fury of oxidative stress on the 
endothelium.

Linoleic acid is a primary Omega 6 fat in these seed oils. Here are a few summary 

points from an excellent paper on oxLDL43:

• higher amounts of linoleic acid oxidation in LDL and plasma of 

atherosclerosis patients

• endothelial cells oxidize LDL from linoleic acid products

• linoleic acid is the most abundant fat found in plaques

• linoleic acid concentrations are higher in patients with coronary artery 

disease

• excess linoleic acid causes greater endothelial activation compared with 

saturated fat - necessary for starting atherosclerosis

• linoleic acid is inflammatory to the vascular endothelium
From a study titled Omega-6 vegetable oils as a driver of coronary heart disease: the 

oxidized linoleic acid hypothesis44:

The consumption of the omega-6 polyunsaturated fat linoleic acid has 
dramatically increased in the western world primarily in the form of vegetable 
oils. OxLDL is thought to play an important role in atherosclerosis formation; 
however, it is the oxidised linoleic acid contained in LDL that leads to harmful 
OXLAMs, which induces atherosclerosis and CHD. Thus, reducing the amount 
of dietary linoleic acid, mainly from industrial vegetable/seed oils, will reduce 
the amount of linoleic acid in LDL and likely reduce oxLDL as well as the risk for 
CHD.

In summary, many lines of evidence show that the omega-6 polyunsaturated fat 

43 https://openheart.bmj.com/content/5/2/e000898
44 https://openheart.bmj.com/content/5/2/e000898
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linoleic acid promotes oxidative stress, oxidised LDL, chronic low-grade 
inflammation and atherosclerosis, and is likely a major dietary culprit for causing 
CHD, especially when consumed in the form of industrial seed oils commonly 
referred to as ‘vegetable oils’.

Another study titled Supplementation with linoleic acid-rich soybean oil stimulates 
macrophage foam cell formation via increased oxidative stress and diacylglycerol 
acyltransferase1-mediated triglyceride biosynthesis45 identified a pro-atherogenic role 
specifically from soybean oil.

PUFAs also reduce thyroid signaling46, as if we needed any more reasons to 

avoid a high omega 6 PUFA diet.

Ready for a helping of vegetable oil yet? Read ALL labels, you will find junk oils 

in most processed foods. Even olive oils are often mixed with canola oil for cost 

and smoke point reasons. READ ALL LABELS.

Monounsaturated Fats
Olive oil and avocado oil fall into this category. We know this group to 

support health in a variety of ways include cardiovascular.
They still have one bond available to oxidation. For cooking, avocado has a 

high smoke point, making it a good choice. Olive oil though does not hand high 
heat well.

Saturated Fats
Saturated fats have no double bonds susceptible to oxidation. They have been 

much maligned as harmful to health, however current science is reflecting that 
they aren’t the culprit in heart disease. Here is one fairly recent summary47:

CONCLUSION:
Current evidence does not support cardiovascular guidelines that encourage 

45 https://iubmb.onlinelibrary.wiley.com/doi/abs/10.1002/biof.1319
46 https://www.researchgate.net/publication/268515453_ANTI-

THROID_EFFECTS_OF_PUFAS_POLYUNSATURATED_FATS_AND_HERBS
47 https://www.ncbi.nlm.nih.gov/pubmed/24723079
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high consumption of omega 6 polyunsaturated fatty acids and low consumption 
of total saturated fats.

Can you overdo it with saturated fats? Sure, and your LDL may even go up a 
bit. Does that mean we avoid it at all costs? No!

Some benefits to saturated fat include:
• building blocks for cell membranes
• increase of HDL
• stable for higher heat cooking

Fats as a contributor to CVD
The biggest contributor to heart disease is a shift toward seed oils. The oxidative 
stress and endothelial insults are profound. That coupled with inflammatory 
signaling from the omega6:3 ratio something to avoid. Increasing omega-3 fatty 
acids (fish oils) reduce cardiovascular risk.

Salt Restriction
Not a typo - salt restriction enhances CVD risks.
I had a jaw drop moment reading a book, The Salt Fix, that showed when we 

restrict dietary salt, a system called Renin Angiotensin Aldosterone System 
(RAAS) is engaged. Along with causing more salt retention, a flurry of other 
signals transmit that effect the CV system negatively. We give popular blood 
pressure lowering medications that slow this system down; ACE inhibitors 
(angiotensin converting enzyme inhibitors e.g. lisinopril) and ARB (angiotensin 
receptor blockers e.g. losartan). So, salt restriction (recommended by the 
American Heart Association) causes an increase in RAAS, which we address by 
giving medications.

It doesn’t stop there.
RAAS reduces NO48, which results in vascular constriction and increased 

clotting. Further, RAAS impairs vascular remodeling not only by allowing a state 

48 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3093945/

https://amzn.to/36lL8DJ
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of inflammation to persist, but decreasing Endothelial Progenitor Cells (EPCs)49. 
We need to keep our RAAS system in check, sufficient salt intake is key.

Oxidative Stress
We saw how vegetable oils can contribute to oxidative stress load, and 

oxidative stress helps the progression of atherosclerosis. Let’s expand on others 
that contribute

Smoking
Cigarette smoking deals a massive oxidative stress load - and it is more 

impactful than nicotine50.

Alcohol
One component of alcohol consumption, particularly more than a drink or 

two, is oxidative stress. Alcohol and its metabolites can overwhelm much of our 
internal antioxidant resources. Once that happens, again with heavy use, 
impaired endothelial function occurs, and eNOS capacity reduced51.

As an observation by myself and a few others who have Oura rings (sleep 
monitors that include Heart Rate metrics), more than 2 drinks imparts 
pronounced heart stress - increased heart rate and decreased heart rate variability 
(HRV, a measure of fight-or-flight influence, less HRV more stress).

Heavy Metals
Mercury, lead, and others work their way into all of our bodies. If the 

exposure is too much, or our detox systems are degraded, or any combination 
thereof, toxicity can develop.

Studies summarized in this review point to the harmful effects of heavy metals 
exposure on the development of CVD. Heavy metals are suspected of inducing 
pathophysiological changes relevant to atherogenic events including increased 

49 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3997861/
50 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2517732/
51 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5090811/
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oxidative stress, inflammatory response, and coagulation activity.52

I saw this study53 result in the new book by Dave Asprey, Super Human, that 
“adults with the highest levels of lead exposure had a 70 percent increase in 
mortality risk from cardiovascular disease and double the mortality risk from 
coronary heart disease”.

One of the surefire ways to add mercury to your system is thru dental fillings. 
Most are 50% mercury at least, and that leaks into your system over the years. 
Plenty of other sources can leave you exposed to various heavy metals. This is 
worth evaluating and monitoring, I can set you up with a home test, please reach 
out.

High Blood Pressure
Blood pressure is a contributing factor in CVD, which makes sense. The more 

you stress the blood vessels, the more likely injury results. 
This image from an article shows the theory that certain weak points in the 

vasculature can precipitate injury resulting in atherosclerosis.

54

52 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3168898/
53 https://www.thelancet.com/journals/lanpub/article/PIIS2468-2667(18)30025-2/

fulltext
54 https://academic.oup.com/eurheartj/article/40/11/928/5238861

https://amzn.to/36m5PPS


39

Haemodynamic forces induce the formation of endothelial breaches, causing the entry 
of erythrocyte in the subintimal space. Cholesterol structures, derived from the 
erythrocytes’ membranes, trigger the expression of cell adhesion molecules (CAM) by the 
overlaying endothelial cells, driving an inflammatory process via the recruitment of 
granulocytes resulting in the formation of fatty streaks at the site of intimal wounding.

Higher the BP, the more forces.
Turns out, it can also force LDL through the endothelium as well:

Many studies on hypertensive animals have reported increased transendothelial 
LDL permeability in arteries, and indicated that hypertension may lead to 
enhanced LDL entry into the intima by altering the permeability of the 
endothelium rather than by increasing the filtration rate55.

Vitamin C Deficiency
Linus Pauling is well known to believe in high dose vitamin C as a sort of 

cure-all.
One of the areas of interest here is his connecting Lp(a) and Vitamin C. Low 

vitamin C can precipitate leaky blood vessels. Lp(a) can provide clotting support 
to prevent blood from leaking out. There is a detailed paper from 1990 laying this 
connection out.56

Lp(a) and vitamin C have an inverse relationship. If you pop a high Lp(a) 
number, one factor may be an insufficient level of vitamin C. Genetics could 
contribute as well though.

Further, vitamin C is critical in the production of collagen. Less vitamin C, less 
collagen production. Collagen is an integral part of arteries and blood vessels. 
This lends credibility to the theory above.

55 Cardiovascular Research (2018) 114, 35–52 
doi:10.1093/cvr/cvx226
56 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC54501/pdf/pnas01041-0205.pdf
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Microbiome
The microbiome is our resident microbes who dwell on our skin, gut, and 

many other places. There is much bidirectional communication between them 
and us that impact health. Relevant to cardiovascular disease, may seem a stretch 
at first as there is a long way between our gut at heart. We have known the gut 
microbiome contributes to many types of inflammatory conditions. 

First, they have shown that the microbiome plays a role in glucose and lipid 
metabolism57:

analysis found that gut microbiome contributes to a substantial proportion of the 
variations of LDL/HDL, AI, LDL, TC and GLU. This observation provides an 
important insight into the role of gut microbiome in regulating serum glucose 
and lipids. The results also suggested that gut microbiome should be an 
important target for regulating serum glucose and lipids, and for therapy of 
cardiovascular diseases.

Two studies in the new Super Human book tie the microbiome directly to 
CVD.

This study58 showed that a bad microbiome can directly contribute to vascular 
stiffness and dysfunction.

This study59 shows that lipids from gut bacteria are deposited in 
atherosclerotic plaques.

Our results indicate that deacylation of Lipid 654 to Lipid 430 likely occurs in 
diseased artery walls due to phospholipase A2 enzyme activity. These results 
suggest that commensal Bacteriodetes bacteria of the gut and the oral cavity may 
contribute to the pathogenesis of TLR2-dependent atherosclerosis through serine 
dipeptide lipid deposition and metabolism in artery walls.

The quote gets a little technical, but the relevance here is the phospholipase 

57 https://www.nature.com/articles/s41598-017-15044-x
58 https://www.sciencedaily.com/releases/2019/03/190319163527.htm
59 http://www.jlr.org/content/early/2017/08/16/jlr.M077792

https://amzn.to/2WmBqft
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A2 (PLA2) activity. We upregulate PLA2 in inflammatory conditions. So, when 
we have systemic inflammation, a sequence occurs driving lipid deposition 
inside the artery walls, sourced from gut bacteria. Wild.

Taking a quick trip down a rabbit hole, since PLA2 came up.

60

When the inflammatory response is up, PLA2 breaks down cell wall 
phospholipids into inflammatory signaling molecules. This has consequences in 
the cell wall's structure wall. Interestingly, from the beginning of this paper, we 
learned the LDL also carries phospholipids as payload. So, inflammation causes 
several problems seen above, but might it also cause a need for more LDL to 
replace the phospholipids PLA2 robbed to facilitate the inflammatory response? 
No citations here, just something I have seen but not dug into enough to confirm. 
Also, note in the image where anti-inflammatories like ibuprofen (NSAIDs) work 
- downstream from PLA2. Takeaway: you may have a little less pain, but the 
upstream responses remain alive and well, including PLA2 activity.

Ok, rabbit hole over. Bottom line on this section is microbiome health ties to 
vascular health.

60 https://www.functionalps.com/blog/wp-content/uploads/2012/10/osc2.gif
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Stress
The old sayings similar to stress kills are relevant - especially in CVD.
The symphony of hormonal responses to stress is powerful. Useful in times of 

real stress, running from a tiger, harmful chronically. 
When running from a tiger, or experiencing chronic modern life, these events 

transpire:
• liver releases its glucose stores
• fat cell breakdown, releasing triglycerides into the blood
• triglycerides are also broken down to glucose in the liver.
• muscle protein breakdown into amino acids which are also converted too 

glucose.
• cortisol opposes insulin, contritubitng to insulin resistance. Cortisol is 

catabolic (as above we are breaking down and mobilizing energy), insulin 
is anabolic (growing and storing energy)

To see how this is relevant to CVD, let’s take a look at what happens in 
chronic hypercortisolemia:

• Increased VLDL
• Increased LDL
• Decreased HDL61

• Increased clotting factors
⁃ Increased platelet count, fibrinogen, PAI-1, and decreased TFPI 

level62

• Increased Lp(a)
• Inhibition of nitric oxide63

• Increased blood pressure (as if that needed stating!)

I connected these dots by reading one of Dr Malcom Kendrick’s books,64 but the 

61 https://www.karger.com/Article/FullText/314294
62 https://www.ncbi.nlm.nih.gov/pubmed/19411818
63 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1993964/
64 The Great Cholesterol Con: The Truth About What Really Causes Heart Disease 

and How to Avoid It by Dr. Malcolm Kendrick
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citations are from studies I cross-referenced since he is definitely on one side of 
the statin debate.

Sleep Abnormality
Sleep plays a contributory, if not causative role, in most chronic disease. 

Cardiovascular disease is no different.
For starters, sleep deficiency lowers HDL65 - a known risk factor. More 

broadly, disruptions in your circadian rhythm lead to increased fat and altered 
cholesterol metabolism.

A 2008 study showed that both under sleeping AND over sleeping can throw 
off cholesterol numbers. Short sleep increased TG and decreased HDL, while 
sleeping over 8 hours increased LDL66.

For people who have sleep apnea, a growing number, the story gets MUCH 
worse:

65 Why We Sleep: Unlocking the Power of Sleep and Dreams by Matthew Walker
66 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2398756/
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67

This may be a little pondering on whether the chicken or egg comes first, but 
both the lifestyle that leads to apnea and the apnea itself impact cholesterol 
metabolism.

Sulfur
Now we merge substances above. Stephanie Seneff is a researcher at MIT. 

Flatly she is impressive and should be a household name. I came across her 
discussing technical research on how Roundup (glyphosate) contributes to a host 
of chronic disease states.

She has also contributed to our understanding of vitamin D and cholesterol. 
Consequentially, there is a form of both that are sulfated–or combined with the 
sulfate. These forms provide distinct advantages biologically. First among them 
water solubility–easy distribution.

Sulfur is the 8th most common element in our body (or should be). It is 
involved in numerous body carriers such as amino acids and antioxidants. Many 

67 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4805366/
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people are deficient in sulfur though. For this section though, I want to highlight 
that it can aid in creating a negative charge. It is a diverse element the exist in 
charge states from +6 to -2. As we will see, you soon it can enhance the 
capabilities of other molecules such as cholesterol and vitamin D.

The negative charge is important for blood flow, as it can help form structured 
or EZ water. This is a relatively new 4th phase of water, where the charges 
separate and foster better flow.

68

In addition to aiding blood flow thru, sulfur is part of the lining of the 
vasculature - a component called the glycocalyx. From the same article cited 
above

the sulfurylated glycosaminoglycans (GAGs) that comprise the so-called 
glycocalyx structures lining the endothelial lumen also appear to contribute 
importantly to cardiovascular health

68 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4456713/



46

Seneff also describes in detail how sulfur deficiency can precipitate glucose 
metabolism to shift towards metabolic syndrome and diabetes type 
presentations.69

Cholesterol Sulfate Deficiency
Cholesterol sulfate has properties that make it unique. First, it is water 

soluble, unlike cholesterol. This means we can transport it thru the bloodstream 
WITHOUT LDL and other lipoproteins. Further, it can pass thru cell membranes 
passively70, no need to alter the LDL receptor expression pattern.

Interestingly, cholesterol sulfate down regulates the activity of HMG COA 
reductase71–the same target statins act on. One aspect of Seneff’s theory is that 
increased reliance on cholesterol transport via lipoproteins results from 
cholesterol sulfate deficiency. So, the choice is statins or sun for healthy 
cholesterol!

Seneff’s theory continues. When cholesterol sulfate is transported to the site 
where it is needed, the molecule is separated and cholesterol can perform vital 

69 https://www.westonaprice.org/health-topics/abcs-of-nutrition/sulfur-deficiency/
70 W. V. Rodriguez, J. J. Wheeler, S. K. I.imuk, C. N. Kitson, and M. J. Hope, 

“Transbilayer Movement and Net Flux of Cholesterol and Cholesterol Sulfate between 
Liposomal Membranes” Biochemistry (1995) 34, 6208-6217

71 https://www.sciencedirect.com/science/article/pii/0167488985901983
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functions such as building cell membranes. The sulfate can then develop that all 
important negative charge and structured water. Not sure about you, but I want 
structured water in my blood vessels. Seneff states excessive cholesterol buildup 
in problematic plaques may not happen to the same degree if cholesterol sulfate 
was available. She describes the need for that sulfate and charge as a part of the 
increased cholesterol recruitment.

Sun + Sulfate + Skin => Cholesterol Sulfate + Vitamin D Sulfate
Further, Seneff has described a physiologic basis for sulfate rescue in each of 

the following conditions. Her bottom line is that sulfur deficiency, at least in part, 
drives us toward these pathologies.

Nitric Oxide
Nitric oxide (NO) is a substance that influences several systems. On topic 

here, it is a benefit to the vasculature. It helps dilate and relax, helpful for 
reducing blood pressure. It is also a potent anticoagulant (keeps blood from 
clotting). Nitric oxide also triggers Endothelial Progenitor Cells (EPC) generation. 
EPCs are a stem cell that helps repair the endothelium. NO also is involved in 
angiogenesis, which is the formation of new blood vessels

Important functions!

eNOS
Endothelial Nitric Oxide Synthase is the enzyme that produces NO. eNOS is 
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coded for by a gene, which we can see on standard ancestry type genetic tests. I 
see a variation in this gene leading to decreased default activity levels of eNOS 
regularly - more often than not. However, genes are not our destiny just a 
starting point. We can improve or impair performance by various inputs we 
provide. 

Dr Ben Lynch, a worldwide expert on health genetics (I have taken many 
classes of his), has a few of these contributors in his book72 to suboptimal eNOS 
performance:

• Breathing abnormalities
⁃ snoring/sleep apnea
⁃ mouth breathing

• High blood sugar/insulin
• inflammation
• infection
• smoking
• oxidative stress
• folic acid
• inactivity
• Endothelial Nitric Oxide Synthase (eNOS) is an enzyme that produces NO, 

but inappropriately named according to the studies by Seneff. While most 
correctly associate this enzyme with its ability to generate nitric oxide, it 
might do this secondarily. It’s primary function may well be sulfate 
metabolism.

eNOS’ other job
Seneff  has laid out a process that shows sulfate production is the primary 

function of eNOS,73 and it only fails over to producing nitric oxide when sulfate 
levels are insufficient. We have already seen how sulfate can help create 
structured water and therefore better blood flow. When this is unavailable we use 
nitric oxide. 

72 Dirty Genes: A Breakthrough Program to Treat the Root Cause of Illness and 
Optimize Your Health by Ben Lynch ND.

73 https://people.csail.mit.edu/seneff/Entropy/entropy-14-02492.pdf
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One of the best ways to up regulate NO naturally? SUN!

Sure enough, when he exposed volunteers to the equivalent of 30 minutes of 
summer sunlight without sunscreen, their nitric oxide levels went up and their 
blood pressure went down. Because of its connection to heart disease and 
strokes, blood pressure is the leading cause of premature death and disease in the 
world, and the reduction was of a magnitude large enough to prevent millions of 
deaths on a global level74.

Although unavailable in the study cited, I wonder what the sulfate levels 
would have been. I bet higher. 

NO is stimulated by UVA75, which is available at all sun angles throughout 
the day- not just during the sunburn window. Interestingly though, it is 
independent of eNOS and the NO appears to come from skin stores. 

Seneff notes that eNOS leverages sunlight to generate sulfate76, which can be 
used to generate cholesterol sulfate and aid in the negative charge and structured 
water formation in the blood vessels.

This demonstrates two distinct processes where sun catalyzes beneficial 
reactions via eNOS/NO. This bears out in data showing that sun exposure 
LOWERS BLOOD PRESSURE77! Ensuring proper sulfur consumption will allow 
eNOS the ability to balance sulfate and NO production to help avoid relying on 
NO too much and its associated downfalls (decreased autophagy and oxidative 
stress).

Lets do one more beneficial lowering - blood glucose! Here again, both nitric 
oxide and sulfate can reduce blood sugar complications. A 1997 study suggests 
NO is involved in glucose transport into muscles78 - great on the glucose angle 
and muscle performance. The musculature is one of the best resources we have to 
consume more glucose, especially the large lower body muscles. Lifting weights 

74 https://www.outsideonline.com/2380751/sunscreen-sun-exposure-skin-cancer-
science?src=longreads

75 https://www.ncbi.nlm.nih.gov/pubmed/24924758
76 Entropy 2012, 14, 1399-1442; doi:10.3390/e14081399
77 https://www.ncbi.nlm.nih.gov/pubmed/24445737
78 https://www.ncbi.nlm.nih.gov/pubmed/9029239
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in the sun anyone? On the sulfate angle, when in sufficient supply, it can protect 
proteins from being damage (glycated) by high glucose. Quick perspective on 
glycated proteins. It is these proteins we assess diabetes risk by measuring - 
HbA1c measures the percentage of glycated hemoglobin. They use this metric as 
a proxy for blood sugar, the higher the blood sugar, the more glycated proteins79.

Thyroid
For a variety of reasons, much of the population have suboptimal thyroid 

functioning. Relevant to this topic it contributes to dyslipidemia:

We know thyroid hormone to play a role in regulating the synthesis, metabolism, 
and mobilization of lipids. In patients with overt hypothyroidism there is an 
increase in serum total cholesterol, low-density lipoprotein (LDL) cholesterol, 
apolipoprotein B, lipoprotein(a) levels, and possibly triglyceride levels. 

Most lipid abnormalities in patients with overt hypothyroidism will resolve with 
thyroid hormone replacement therapy.80 

Another article echoed this and added in oxLDL at subclinical 
hypothyroidism (SH, this is where your lab tests are within normal but a little 
low):

SH is associated with lipid metabolism disorders that are characterized by 
normal or slightly elevated total cholesterol levels, increased LDL-C and 
oxidized LDL-C, and lower HDL-C.81

Thyroid is a major metabolic regulator, getting it optimized has pronounced 
effects not only on lipid levels but every part of our biology that requires energy 
(hint, all of it!)

79 https://www.westonaprice.org/health-topics/abcs-of-nutrition/sulfur-deficiency/
80 https://www.ncbi.nlm.nih.gov/pubmed/15485607
81 http://www.dicardiology.com/article/deadly-connection-hypothyroidism-and-heart-

disease



51

There are simple lab tests available, and included in a section later.

Genetics
Genes are here in the cause section, but only for lack of a better subsection 

heading.
Genes are not our destiny, but rather our default starting position. Some 

genetic variants almost always lead to resultant health outcomes (think Cystic 
Fibrosis). However, most aren’t nearly as determinative, and fortunately are 
greatly influcend by means under our control.

A number of genetic variations, Single Nucleotide Polymorphisms (SNPs) are 
considered in CVD and cholesterol physiology.

LPA
LPA is a gene involved in Lp(a) metabolism. Having a certain variant often 

translates to higher levels, which can increase clotting risk.
PCSK9
This mouthful controls the expression of LDL receptors. Less expression 

means more LDL receptors stay expressed, leading to lower LDL in the blood. 
This specific SNP lead to a drug that inhibits PCSk9 to keep LDL receptors 
expressed longer.

APOB
This is the gene that encodes for that extra protein on lipoproteins that often 

confers higher CV risk factors. 
Familial Hypercholestrimia (FH)
FH is a state of high LDL cholesterol with a combination of SNPs present that 

can effect these genes and/or others. There are at least 50 different SNPs82, but 
likely more involved. Interestingly, not all FH patients die of CVD. Might that be 
because it takes more than just cholesterol?

Risk Reduction Strategies
I covered seven factors identified in CVD. Dyslipidemia and high LDL is 

82 https://www.snpedia.com/index.php/Familial_hypercholesterolemia



52

definitely a part of the equation. This tends to be the default entry point for 
intervention. However, I believe correcting 1/7th of the contributing factors may 
be short sighted.

Let’s see what strategies are available to formulate a sufficient response to a 
worthy opponent.

Diet
No, this is not the section where you are instructed to simply eat a low fat diet 

and exercise more. The dietary interventions discussed here will tie back to the 
CVD factors above.

When To Eat
Before we get into specific dietary considerations, the decision of when or if to 

eat is powerful.
The signaling that transpires in response to eating is powerful. Equally 

powerful - and important - is the signaling in a fasted state.
Eating promotes growth. Growth is necessary and critical, however 

unopposed growth is problematic - think cancer. 
The two major signaling pathways on the growth vs autophay (cellular 

recovery/recycling) are called mTOR and AMPK

mTOR
mTOR is a nutrient sensor. When stimulated, a suite of processes that support 

growth are unregulated. One is lipid synthesis. Lipids are important structurally 
to build new cells, so as we are growing it makes perfect sense we would make 
more lipids.

mTOR is very sensitive to proteins and insulin in particular. During fasting 
mTOR is quiet. Deciding not to eat reduces mTOR, lipid synthesis, and takes our 
foot off the accelerator of growth. 

We can’t experience autophagy in any meaningful amount with mTOR 
stimulated.
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AMPK
We activate AMPK as energy status falls. Not eating and exercise are two 

great ways to increase AMPK - both tip the balance to an energy deficit. Under 
AMPK, we realize many benefits, including improved lipid metabolism. 
Dyslipidemia is influenced back to normal by AMPK.

Why When You Eat Matters
I wrote a detailed paper on this topic, but for the cholesterol discussion here 

the bottom line is simple: taking a break from growth mode and high energy 
levels improves your lipid profile.

Look at that, a free and simple intervention. Skip a meal or two!

How to leverage meal timing for CV health
The factor tying many of the causes above to CVD is in our mTOR/AMPK 

balance. American society is constantly fed. One of the effects of being constantly 
fed is insulin insensitivity, high blood sugar, and the resultant dyslipidemia. 

We need more AMPK.
We leverage AMPK by creating an energy deficit. Exercise is one path yes. 

Fasting is where we need to focus for this section. We must build in sufficient 
times without food in our routines. Intermittent fasting, time-restricted eating, 
and other descriptions get readily attached to this concept. Wherever you start is 
great, but continue to push the envelope and develop your ability to sustain 
prolonged periods without eating. The paper mentioned earlier has more 
detailed strategies but start at 12 hours between meals and work up form there. 
As I writing this, I am in the middle of a 36 hour fast - more AMPK activity and 
no dishes to do so time to type!

Time Restricted Eating (TRE)/ Intermittent Fasting (IF)
These terms get used interchangeably, but the concept is to expand blocks of 

fasting. 

We found another interesting connection between cholesterol and fat. TRE 
increases the level of an enzyme that breaks down cholesterol in the liver. 

https://prescriptiveoptimization.com/whitepapers/when-to-eat/
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Cholesterol is usually broken down into bile acids. TRE mice showed a reduction 
in their blood cholesterol to normal levels and a slight increase in bile acids. A 
small increase in bile acids is considered good as it triggers a program in fat cells 
to burn off fat.

We also know that systemic inflammation subsides with TRE.Systemic 
inflammation is the mother of many metabolic diseases: diabetes, fatty liver 
disease, atherosclerosis, and others.83

That passage is from a book called The Circadian Code, by Satchin Panda, an 
accomplished circadian biology researcher. He also connects how HMG CoA 
Reductase is affected by TRE:

Many cholesterol-lowering drugs, known as statins, act on the enzyme that 
mediates the first step in making cholesterol. The same control point is also clock 
regulated. Under TRE, the rhythm in this enzyme improves; it naturally turns 
off for half of the day, which essentially mimics how statins work. Statins have 
adverse side effects, including muscle weakness and muscle pain.

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 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 

83 The Circadian Code: Lose Weight, Supercharge Your Energy, and Transform Your 
Health from Morning to Midnight by Satchin Panda
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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.

Choose quality oils. Our go to is avocado oil and mayo, we make all our 
own salad dressings out of the mayo.

Eating out will caused you to get a dose of vegetable oil. Request your menu 
choice to be cooked in real butter.

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 

https://amzn.to/2pimfrP
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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.

The CYP 450 enzyme system, inhibited by glyphosate, is key in cholesterol 
and bile acid (a cholesterol elimination mechanism). Altered CYP enzymes 
reduce bile acid84, reducing cholesterol elimination, contributing to higher blood 
cholesterol. 

Foods sprayed with glyphosate are an immense problem. We can’t avoid 
these entirely, but try wherever possible.

Low Carb / Keto
The contents in this section are NOT meant as advocacy for a permanent way 

to eat.
Much of the risk for CVD is in the excess of carbohydrate and insulin. The 

reason to mix in times of Keto or low carb is because it provides a break from 
these risk factors.

Carbs are energy from sugar. Ketones are energy from fat. In most cases, we 
cannot utilize ketones unless carbs and insulin are low. So, you can’t have your 
cake and ketones too - and you shouldn’t combine high fat AND high carb meals 
are dangerous (see more in the When to Eat paper).

Ketones do much more than just provide energy. They influence many 
signaling pathways in the body. 

Aside from being anti-insulin, ketones can improve vascular health! 
Specifically, they have an anti-aging effect on vascular cells by reducing 

84 https://febs.onlinelibrary.wiley.com/doi/pdf/10.1111/j.1742-4658.2011.08432.x
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senescence85. Senescence is a biology term for zombie cells essentially. As cells 
functionality degrade without repair, two things can happen; they get instructed 
to die and have their components recycled (autophagy) or they miss that signal 
and persist in a diminished capacity. These cells still consume resources and 
don’t perform, all while continuing to age and take up space. We want senscent 
cells to peace out and give way to newer versions. The study cited above shows 
that ketones can facilitate this important step. Autophagy is enhanced in states of 
fasting or caloric restriction, as are ketones. But this means we can gain at least 
some important vascular health improvements by simply restricted 
carbohydrates and still eating tasty foods.

Keto is not fool proof - there are many pitfalls. It is not just adding bacon to 
every meal.

Dr. Google has much content on Keto, but here are the main considerations to 
succeed:

• be choosy on fats. Vegetable oils and similar high omega 6 products must 
be avoided.

• Salt and electrolyte support must be maintained. Insulin triggers sodium 
retention, reducing insulin leads to excess sodium excretion. We must 
ensure proper salt and electrolyte consumption.

• Too much protein. Overdoing the protein can keep you out of ketosis as it 
can also be converted to glucose and is also insulin-producing depending 
on the source.

I highly recommend dedicated periods of being Ketogenic, please reach out for 
assistance in getting started!

Caloric Restriction?
We know caloric restriction (CR) can improve longevity. Although I never 

recommend chronic CR, with the possible exception of cancer cases, exploiting 
the benefits of CR periodically can be done a variety of ways - including by 

85 https://www.cell.com/molecular-cell/fulltext/S1097-2765(18)30605-1
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eating!
CR’s benefits are enacted in part at the genetic level at a gene called sirtuin. 

When activated, sirloins then carry out the beneficial signaling. The images 
below are from a paper entitled Protective effects of sirtuins in cardiovascular 
diseases: from bench to bedside86

86 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4685177/
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So, fasting and reducing calories below your baseline burn rate will increase 
sirtuin activity. But it turns out certain foods also up regulate sirtuin as detailed 
in a book I reviewed on the site The Sirtfood Diet,:
SUMMARY • Each of us possesses an ancient family of genes called sirtuins. • 
Sirtuins are master metabolic regulators that control our ability to burn fat and 
stay healthy. • Sirtuins act as energy sensors within our cells, and get activated 
when a shortage of energy is detected. • Fasting and exercise both activate our 
sirtuin genes, but can be hard to stick to and even have drawbacks. • There is a 
new groundbreaking way to activate our sirtuin genes: Sirtfoods. • By eating a 
diet rich in Sirtfoods, you can mimic the effects of fasting and exercise, and 
achieve the body you want.
Aidan Goggins and Glen Matten, The Sirtfood Diet, pg. 24, loc. 396
SIRTFOOD MAJOR SIRTUIN-ACTIVATING NUTRIENTS 
1 arugula (quercetin, kaempferol)
2 buckwheat (rutin)

https://prescriptiveoptimization.com/booknotes/?frm_search=sirtfood
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3 capers (kaempferol, quercetin)
4 celery (including its leaves apigenin, luteolin)
5 chilies (luteolin, myricetin)
6 cocoa (epicatechin)
7 coffee (caffeic acid)
8 extra virgin olive oil (oleuropein,hydroxytyrosol )
9 garlic (ajoene, myricetin)
10 green tea (especially matcha) epigallocatechin gallate (EGCG) 
11 kale (kaempferol, quercetin)
12 Medjool dates (gallic acid, caffeic acid)
13 parsley (apigenin, myricetin)
14 red endive (luteolin)
15 red onion (quercetin)
16 red wine (resveratrol, piceatannol )
17 (soy daidzein, formononetin)
18 ORGANIC strawberries (fisetin)
19 turmeric (curcumin)
 20 walnuts (gallic acid)
Aidan Goggins and Glen Matten, The Sirtfood Diet, pg. 54, loc. 728
I definitely try to add sirtfoods when available.

Sulfur
While there are some good vegetable sources of sulfur, much of our dietary 

sources come from protien:

proteins contain between 3 and 6% of sulfur amino acids. A very small 
percentage of sulfur comes in the form of inorganic sulfates and other forms of 
organic sulfur present in foods such as garlic, onion, broccoli, etc.

87From the same article cited above:

87 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2198910/
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Average sulfur amino acid intake associated with the consumption of a variety of typical 
diets.

Group SAA (g/day)

I High-protein 6.8

II High-protein low-calorie 5.0

III Oriental-American 4.8

IV Average balanced 4.3

V Fast-food 4.1

VI Dieter 3.5

VII Lacto-ovo-vegetarian 3.0

VIII "health conscious diet 2.6

IX Vegan 2.3

X elderly people (75 yr old) 1.8

The cruciferous vegetables, broccoli, cauliflower, and radishes, offer good 
sulfur sources. Kale is trendy, but I wouldn’t make it my number one source - not 
even close. It contains oxalates which can crystalize and cause complications for 
many. Further, kale is often contaminated with heavy metals.

Garlic is a great source of sulfur. Buy and use fresh though, it can go moldy.

Proper Salt Intake
I know, this is quite paradoxical from the salt restriction advice, but eat more 

salt. I mentioned the book “The Salt Fix” earlier, by a pharmacist. I have found his 
writing and research rock solid, from his book:

Scientific research suggests that the optimal range for sodium intake is 3 to 6 
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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 more88.

Since diving into his research, I increased my salt intake substantially, and felt 
better doing so. Even increasing further on low carb periods, gym days, and 
sauna sessions.

Our kidneys can handle excess salt, we just pee it out (this is the default 
pathway). When salt gets low the kidney diverts salt from going into the urine, 
but this process costs energy (ATP). Further, the RAAS system is activated.

If you are not into measuring salt, I’m not, we can lean on our taste buds a bit. 
Our salt/sweet taste buds express differently depending on body status. When 
you are low salt, it will taste good. When appropriately salted, you will start to 
get that too salty sensation. This image is a little involved, but shows the RAAS 
system and salt deficiency:

88 James DiNicolantonio, The Salt Fix: Why the Experts Got It All Wrong--and How 
Eating More Might Save Your Life, loc. 2184
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89

Also of note here, in salt restriction, your sweet tooth kicks up. This makes 
perfect sense. Increase sugar, increase insulin. Insulin invokes salt retention as 
well. If you are craving sweet foods, try scratching that itch with something salty. 
I have seen this reverse sweet tooth’s many times.

Choose salt wisely, the processed Morton’s and equivalent is just sodium 
chloride, with extra anti-caking agents often. Choose natural sources with the 
normal mineral content. I use Redmond Real Salt out of Utah, with some 
occasional other sources for garnish like Maldon (with large crunchy flakes, 
yum).

Temperature Variations

89 https://www.sciencedirect.com/science/article/pii/S1882761614000325

https://www.amazon.com/gp/product/B000R5PKD0/ref=as_li_tl?ie=UTF8&camp=1789&creative=9325&creativeASIN=B000R5PKD0&linkCode=as2&tag=prescriptiveo-20&linkId=74752c0670e3a5651ddb74c1ce565c38
https://amzn.to/2MEzivj
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The body has powerful responses to temperature excursions. We can utilize 
this to support cardiovascular health.

Yes, this involves more variation than turning down the thermostat a couple 
degrees for your energy bill.

Heat
Increasing the body temperature just outside comfort for many sends 

shockwaves throughout - in a good way. Heat Shock Proteins (HSP) are the 
messengers. Once mobilized they can impart positive benefits on many systems 
including anti-inflammatory (Nrf2) Interleukin-6 (IL-6) & Interleukin-10 (IL-10)), 
longevity genes (FOXO3), and more.

HSP can be generated from normal excursions such as exercise, but more 
potently via sauna sessions. Dr. Rhonda Patrick is a researcher whose work I 
follow closely. She has done extensive writing on sauna benefits. From a 
summary on her site (head there for scientific paper citations)90:

• Improved endothelia function in as little as two weeks of sauna bathing
• Reduced LDL levels
• Reduced blood pressure
• reduced inflammation
• improved insulin sensitivity

There are more benefits including mental and physical performance. I use a 
sauna at the gym 3 times a week to enhance the effects of exercise.

Cold
Dr Patrick has also written in detail on Cold Shock Proteins91. They have many 
benefits as well, and I encourage regular cold showers at a minimum. Specifically 
on our topic, how do they help with CVD?
White Fat to Brown Fat Conversion
We have different types of fat, denoted by its colored appearance. Both are 
metabolically active-fat is definitely NOT just a few extra pounds. White fat is the 
fat typically associated with abdominal or visceral, beer-belly presentations. This 

90 https://www.foundmyfitness.com/topics/sauna
91 https://www.foundmyfitness.com/reports/cold-stress.pdf
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is dangerous and an system wide inflammatory promoter. It also has the ability 
to turn testosterone into estrogen via an enzyme called aromatase.
Brown fat has a modification in the mitochondria that converts energy into heat. 
This is a beneficial type of fat.
Cold can drive white fat into brown fat. The need to create heat so you don’t 
freeze to death (trust me this won’t happen in a cold shower despite what my 
wife thinks) turns white to brown to heat. And eventually fat stores dissipate as 
the brown fat is used up.
Cold and CVD
Remember that fat around arteries that develop atherosclerosis? PVAT,  Well 
PVAT can assume different presentations in the body as white, brown or mixed 
(in a transition state)92. Driving that browning conversion, and the associated 
metabolic benefits,  via cold exposure represents an excellent non-drug approach. 
In fact, studies are out there showing improvement in plaque and atherosclerotic 
disease process.93

Putting the two together?
Oh yeah. Norweagian countries are famous for taking saunas, and jumping in ice 
water immediately afterward. Well, let’s just take a quick look at deaths from a 
2008 data set: USA #1 (bad, 445.8), Finland #22 (11.4), and Norway #26 (6.0). 
They might be on to something? Americans tend to go from their house at 72 
degrees, to the car at 72 degrees, and to the office at 72 degrees. Variability takes 
the cake (if that wouldn’t jack insulin and blood sugar)!

Stress Management
I realize this is a CVD discussion, but stress management may be perhaps the 

most important angle.
Stress is not bad. Chronic Stress is deadly.
I am not advocating stress avoidance, but rather stress recovery. Have a 

stressful job, family, or both? Great! Steps are needed to ensure sufficient 

92 https://www.frontiersin.org/articles/10.3389/fphys.2018.00070/full
93 https://cardiab.biomedcentral.com/articles/10.1186/s12933-018-0777-x
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amounts of unstressed time.
Chronic high cortisol effects many hormone pathways leading to weight gain, 

fat cell insulin resistance, and devastating effects on the vasculature as detailed 
above. So we can’t take any steps to reduce risk that doesn’t include stress.

Stress Recovery Strategies.
• Mediation / Prayer

⁃ Mediation is rapidly becoming prescription number one for many - 
and with good reason. Our physiology experiences profound 
benefits from a regular mediation practice. Prayer has been shown 
beneficial as well. They are not the same. I would not recommend 
committing to just one here.

• Airplane Mode
⁃ Phones and connectedness contribute to stress. They keep us in a 

reactive mode. Do we really need to read that email while sitting 
down with our family for dinner? No.

• Journaling
⁃ from the 5-minute journal strategy to gratitude journaling, choices 

are abound. The simple act of beeng reflective rather than reactive
• Exericse

⁃ Exercise is a stressor, but short term and the benefits incurred after 
amount the most well documented in medicine.

• Sauna
⁃ We discussed the CV benefits above, but sauna is very relaxing.

• Dog Ownership and companionship more broadly
⁃ Dog ownership has been associated with decreased cardiovascular 

risk. Recent reports have suggested an association of dog 
companionship with lower blood pressure levels, improved lipid 
profile, and diminished sympathetic responses to stress.94

⁃ this can be extrapolated to a good social life. Loneliness is stressful.
• Sex

⁃ Sex is a powerful stress management tool.  Easiest supplement yet?

94 https://www.ahajournals.org/doi/10.1161/CIRCOUTCOMES.119.005554
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As part of my Human Potential Coach training, we spent a lot of time on this 
general area. Stress management is not something Americans and our medical 
system are effective at, but we need to bring this into focus. Please don’t hesitate 
to reach out!

Exercise
Exercise is critical for so many healthy endpoints. 
For CVD it helps by increasing NO and getting blood moving. Movement also 

helps create the negative charge discussed earlier.

Type of Exercise
Exercise should be challenging. I see countless people at the gym walking on 

the treadmill watching the TV and talking with their friend. While there are some 
benefits, they are limited.

The goal must be to continually improve your fitness.
High Intensity Interval Training (HIIT) is an excellent way to go. Shorter 

bursts of all out effort with breaks in between has been showing many studies to 
deliver benefits.

Weight training is a good way to go as well, but mixing in some HIIT will 
boost benefits.

Ultra Long Distance
I recommend avoiding this category for most. Evidence shows chronic long 

distance running can cause problems over time, and become a detractor to 
cardiac health. Exercise increase oxidative stress, which in small to moderate 
amounts confers health benefits. However, we only have a certain amount of 
antioxidant capacity, and running for 20 miles regularly can easily overshoot this 
capacity. And, as I wrote earlier, oxidative stress is a contributor to heart disease.

Microbiome
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Yes, there are many probiotics available. But, we don’t start there.
First of all for keeping a healthy microbiome, we need to not cause harm. This 

means limiting antibiotics to when only necessary. While the overprescribing 
trend seems to be getting better, too many still go out for colds and other non 
descript inconveniences. They do kill off gut bacteria.

Prescriptions are not the only source for antibiotics.

Of all antibiotics sold in the United States, approximately 80% are sold for use in 
animal agriculture; about 70% of these are “medically important” (i.e., from 
classes important to human medicine).2 Antibiotics are administered to animals 
in feed to marginally improve growth rates and to prevent infections, a practice 
projected to increase dramatically worldwide over the next 15 years.95

That number is staggering. Lets pickup on the fact that antibiotics have been 
used, until recently in the U.S.96, just to fatten animals (they can/are still used for 
other purposes, at least allegedly). How? Well, by the same mechanism it does in 
us when we consume them - microbiome alteration. Eat industrial, antibiotic 
laced, feed lot fed meat and risk your microbiome health. Choose grass fed, and 
as local to you as possible. Much of the meat we eat, I can drive by the fields 
where the cows were raised.

I mentioned glyphosate (Roundup) in the avoidance section, but want to 
throw in another reason here. It was originally patented as an antibiotic97! It acts 
on the shikimate pathway, something plant cells use but humans do not. 
However, our microbiome cells DO use the shikimate pathway. Glyphosate 
effectively kills our gut bacteria. Nice huh? Buy organic whenever possible.

Now that we are not damaging our microbiome any further, lets look at a 
couple strategies.

We want microbial diversity, so expose yourself to dirt and fresh air regularly. 
Stop sterilizing everything, all the time. Bathing in hand sanitizer all day does 
not expand microbial diversity.

95 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4638249/
96 https://www.fda.gov/AnimalVeterinary/NewsEvents/CVMUpdates/ucm535154.htm
97 https://patents.google.com/patent/US7771736B2/en
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Prebiotics
Bacteria need food too. They convert prebiotic fibers into energy. These fibers 

are in many vegetables such as onions, but you can also add as supplements. We 
use acacia fiber in our family, it is cheap and on amazon.

Probiotics
They are last for a reason. You can benefit from probiotic usage, but the best 

strategy is to vary your source to increase diversity. Change products. The other 
guidance is to not go cheap. It is already a dicey proposition to get these living 
creatures past the acidic gut to their final destination. Skimping on the 
formulation quality (hint: price) makes the odds worse they will arrive. 
Currently I like this one and this one.

Breathing
Yes, something as simple as breathing properly impacts CVD. The two ways 

to breathe are nasally and orally (by mouth).

Nasal Breathing
Nitric oxide (NO) is produced in the paranasal sinuses and is excreted 

continuously into the nasal airways98. When we breath through our nose, 
benefits are realized. 

Anatomically, nasal breathing drives the airflow deep into the abdomen. This 
allows for greater air exchange.

Mouth Breathing
Mouth breathing bypasses the sinuses so we bypass the beneficial effects of 

NO.
Mouth breathing activates use of the upper chest which results in shallower 

breaths.
We can get much greater amounts of oxygen through mouth breathing since 

the passageways are so much bigger. However, this is not a benefit.

98 https://www.ncbi.nlm.nih.gov/pubmed/8971255

https://amzn.to/2ph7zJn
https://amzn.to/2MSE0qk
https://amzn.to/2JsFNQX
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At a cellular level, oxygen delivery to tissues is driven the the concentration of 
carbon dioxide (CO2). Mouth breathing unloads much CO2 and drives oxygen 
much higher, but with the reduced CO2 less oxygenation of the tissue results. 
Sounds like Opposite Day, I know.

This point was best delivered to me thru the work of Patrick McKeown. You 
can read the notes I saved from his book the Oxygen Advantage on my website99. 

It was because McKeown that I explored the taping my mouth shut at 
bedtime - to ensure nasal breathing. Since that time, I have become acutely aware 
of when I slip into mouth breathing, and correct it instantly.

Not only do we get more nitric oxide and better tissue oxygenation, but more 
moisturization and the filtering effect of the nasal passage.

What about my clogged nose?
I hear this all the time, but this too in controllable. Processed foods and grains 

in particular, can contribute to excess mucous production which clogs the nose. 
This is just one of the reasons that they are on my list of avoidances.

Do you breath thru your nose or mouth?

Light
Light is not just a convenience to see our environment. It fuels a ton of 

important biological processes. Many are relevant in preventing CVD.

Sunlight
Sun avoidance, preached to us continually, contributes to poor health in a 

variety of ways. We need regular sun exposure.
I put about 30 pages into this topic, please have a look here. Here are the 

relevant points for this paper.
Skin sun exposure allows reactions to proceed producing cholesterol sulfate 

and vitamin D sulfate. These are absolutely necessary. We cannot get these from 
any other source. You can take vitamin D, but it cannot be sulfated without the 
sun. And remember from earlier, cholesterol sulfate can reduce the same enzyme 

99 https://prescriptiveoptimization.com/booknotes/

https://prescriptiveoptimization.com/whitepapers/sun/
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that statins do! Which do you like better?
Sun exposure can help drive structured water formation (EZ Water). This 

keeps the blood flowing nicely.
Nitric oxide is relased from stores in the skin upon sun exposure.
How much?
It varies, lighter skin people need less, darker more. Try to get at least 30 

minutes a day, with as much surface area exposed as possible/legal.
For those of us tormented by long, cold winters, tanning beds can help get us 

by. Not too long, some of these have high radiation and electromagnetic fields 
(EMF). Molecular Hydrogen water (more below) is a tool to combat EMF, and 
one I use if doing a little winter tanning.

Infrared and Red light
A number of products including infrared saunas and red LED light therapy 

are available. These can have numerous benefits. Relevant here are an increase in 
structured water and nitric oxide production. Also, collagen synthesis can be 
driven by the red spectrum. Collagen is essential for vascular health.

Sleep
The tactics for improving sleep are many, and I have experimented with most.
The most reliable are:

• Have no food or alcohol 3-4 hours before bed.
⁃ I know with busy lives this seems insurmountable for some, but it is 

the easiest way to disrupt sleep. Heart rate, body temp, sleep stages 
(Deep/REM) all are significantly impacted - EVERY TIME

• Cool Room, 65 degrees or less
⁃ 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. 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 

https://www.chilitechnology.com/?rfsn=3219006.c31116&utm_source=refersion&utm_medium=affiliate&utm_campaign=3219006.c31116
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one with more smartphone features. Get one today!
⁃

• Dark room or eye mask
• Phone on airplane mode

⁃ for both stopping notifications and Electromagnetic Frequency 
(EMF) reduction

• In the evening, reduce blue light.
⁃ I have tried a few blue light blocking glasses, but the ones I like best 

are called True Dark.
⁃ For screens, you can enable blue light reductions on your phone. For 

your computer there is f.lux and an app with more features called 
Iris.

⁃ You can read a bit more about blue light in this article, Blue Light: A 

https://www.chilitechnology.com/?rfsn=3219006.c31116&utm_source=refersion&utm_medium=affiliate&utm_campaign=3219006.c31116
https://www.chilitechnology.com/?rfsn=3219006.c31116&utm_source=refersion&utm_medium=affiliate&utm_campaign=3219006.c31116
https://amzn.to/34hBL5N
https://truedark.idevaffiliate.com/idevaffiliate.php?id=247
https://justgetflux.com/
https://iristech.co/?ap_id=aarons
https://prescriptiveoptimization.com/2019/02/10/blue-light-a-red-alert-for-health/
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Red Alert for Health.
Many supplements are available. I wouldn’t start using them without adopting 
the above tactics. Currently, I like glycine (a calming amino acid), 
phospatidylserine (an anti stress supplement), and a touch of melatonin.

Monitor Labs
A standard cholesterol panel is enough to get glimps of your CVD health. 

Although, it is not from the LDL (LDL-C) number.
Typical Panel

• Total Cholesterol
• HDL-C
• VLDL-C
• LDL-C

⁃ This is a CALCULATED/ESTIMATED value. 
⁃ LDL cholesterol (mg/dL) = total cholesterol – HDL cholesterol – 

(triglycerides/5), where “triglycerides/5” is used to represent very 
low density lipoprotein-C (VLDL-C)

• Triglycerides

TG/HDL ratio
With sustained high carbohydrate input generating increased insulin levels, 

two things happen. Triglycerides persist since they are what the liver converts 
excess carbs into. HDL also is reduced in high carbohydrate diets. If you have a 
high TG/HDL ratio, it signals your blood sugar and insulin regulation is leaning 
toward diabetes and CV risk.

Triglyceride (TG) to high-density lipoprotein (HDL) ratio values >2.75 in men 
and >1.65 in women were found in the Metabolic Syndrome in Active Subjects 
(MESYAS) study -18,778 active workers enrolled in 3 insurance companies in 
Spain- to be highly predictive of the metabolic syndrome (MS) diagnosis. TG/
HDL ratio was also found to have a high predictive value of a first coronary 

https://prescriptiveoptimization.com/2019/02/10/blue-light-a-red-alert-for-health/
https://amzn.to/2PjkoNX
https://amzn.to/36dCGq3
https://amzn.to/2MOMU8n


74

event regardless of body mass index (BMI).100

LDL-P
LDL Particle size is an assessment of the count (by NMR spectroscopy) and 

size of your LDL (versus the mass based assessment of LDL-C above).All things 
being equal, we would want less numbers of LDL. If you have 100 1-inch beads 
and 50 2-inch beads that fill up a pint jar, the weight would likely be similar. 
However, small LDL, with higher atherogenic properties, are of the most interest. 
A high particle count signals more risk.

Oxidized LDL (oxLDL)
Earlier I introduced oxLDL as a part of the atherosclerosis process. This is 

something that can be measured. High oxLDL is indicative of oxidative stress.

ADMA/SDMA
Also mentioned earlier as an indicator of endothelial damage. If this test 

shows you have damage, the likelihood that you have atherosclerotic activity 
goes up.

High Sensitive C Reactive Protein (hsCRP)
hsCRP is a general indicator of inflammation. As CVD is as much and 

inflammatory disease as anything else, we want this number low. If it comes back 
high, work is needed to reduce body-wide inflammation.

Omega 3 / Omega 6 ratio
Most Americans are way heavy on the omega 6 side. This leads to more 

oxidative and inflammatory stress, and other downsides. This test can help set 
the work needed in diet and supplementation to get a more even balance.

ApoCIII
This lipoprotein is tied to insulin and high TG. 

100 https://www.escardio.org/Journals/E-Journal-of-Cardiology-Practice/Volume-8/
TG-HDL-ratio-as-surrogate-marker-for-insulin-resistance
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Strong evidence from epidemiology, human genetics, and animal physiological 
studies support a role for the protein ApoC-III in promoting risk of coronary 
heart disease through increasing plasma triglycerides. The relationship of ApoC-
III to risk of heart disease in type 2 diabetics, a population already at elevated 
risk of heart attacks, has been studied limitedly. In the largest cross-sectional 
study of blood ApoC-III levels in type 2 diabetics to date, we measure the 
relationship of ApoC-III to plasma lipids, glucose and metabolic traits, and 
coronary artery calcification (CAC), a noninvasive surrogate measure of 
atherosclerosis. We find a positive relationship between ApoC-III levels to 
triglycerides and CAC in T2DM patients, supporting a role for ApoC-III 
inhibition in these patients as a means to reduce vascular risk.101

Heavy Metal Testing
Whether you have dental fillings or not, this is a good screening for most 

people. There are various urine and blood tests to get a picture, and more 
involved types that get chelating drugs on board to pull stored toxins out to have 
a look.

Heart Rate Variability (HRV)
HRV indicates whether you are in stress/fight/flight mode or rest/recover 

mode. High HRV means your stress response has subsided. If you can’t get your 
HRV up while resting or sleeping it signals a state of chronic stress.

You can find a number of ways to measure HRV, my choice has been the Oura 
Ring - a wearable sleep monitor.

Thyroid Tests
RECOMMENDED THYROID TESTS • Free T3 • Free T4 • TSH (most only 

draw this but it is insufficient for the whole picture ) • TPOAb (thyroid 
peroxidase antibody for Hashimoto’s detection) • TgAb (thyroglobulin antibody 
for Hashimoto’s detection) • Reverse T3 (must be taken in the same blood draw 
as Free T3) 

Where to Start?

101 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4556282/
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I would NOT decide to start pharmaceutical cholesterol lowering off of the 
standard LDL test mentioned at the top of this section. From the standard test, if 
your Tg/HDL ratio is good, continue on. If it is off, I would dig a little deeper 
with some of these other tests before deciding how aggressive to be.

Supplements
I put this section last in the strategies for a good reason. If we don’t deploy at 

last a handful of these other tactics, it is hard to supplement your way to good 
CVD health.

Fish Oil
Fish oil is an excellent source of omega 3 fatty acids. Omega 3, anti-

inflammatory, is an excellent buffer to the pro-inflammatory effects of omega 6. 
We have huge amounts of documentation on its benefit in CVD. Prescription 
omega 3 drugs are even available. Unless you are eating copious amounts of 
seafood, supplementation is likely warranted.

Couple study titles:
• Omega-3 fish oil supplements linked with lower cardiovascular disease risk102

• Study shows omega-3 levels better predictors of death risk than serum 
cholesterol103

I wouldn’t go cheap on omega 3, they are easily damaged by light and 
processing. This product from Nordic Natural also contains phospholipids which 
are more beneficial in many cases. Bulletproof also has a good Krill oil product.

Berberine
Berberine is a supplement I think is a very useful tool. I wrote about how I use 

it to enhance my fasting windows in the When To Eat paper. It is a natural 
alternative to the antidiabetic drug metformin. Both increase AMPK (which is 
increased in fasting).

102 https://www.sciencedaily.com/releases/2019/09/190930161922.htm
103 https://www.eurekalert.org/pub_releases/2018-03/g-sso031518.php

https://amzn.to/2IP03vI
https://amzn.to/2McUQjx
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Berberine upregulates the LDL receptor (LDLR) by a mechanism distinct from 
that of the statins, which involves stabilising the LDLR mRNA. In hamsters fed a 
high-fat and high-cholesterol diet for 2 weeks, the oral administration of 
berberine 100 mg/kg for 10 days reduced total serum cholesterol from 
approximately 4.8 to 2.7 mmol/l, and LDL-cholesterol from approximately 2.5 to 
1.4 mmol/l. In subjects with hypercholesterolaemia, berberine hydrochloride (0.5 
g b.i.d. for 3 months) reduced LDL-cholesterol (from 3.2 to 2.4 mmol/l) without 
any effect on high-density lipoprotein-cholesterol. Berberine also caused a 
reduction in triglyceride levels from 2.3 to 1.5 mmol/l. As berberine and statins 
both upregulate LDLR, their lipid-lowering profiles are similar. Thus, this 
mechanism is unlikely to make berberine an attractive alternative to statins for 
lipid lowering in most circumstances. However, the other effects of berberine 
(antihypertensive, inotropic and class III antiarrhythmic properties) may make it 
a useful agent in the treatment of cardiovascular disease.104

Another study showed Activation of AMPK for a Break in Hepatic Lipid 
Accumulation and Circulating Cholesterol105:

Collectively, these results provide compelling evidence for the therapeutic 
potential of AMPK activation in the treatment of hepatic lipid disorders. The 
authors not only confirmed that AMPK activation improves hepatic lipid content 
in obese rodents but also showed a reduction of cholesterol plasma concentration 
in a hypercholesterolemic rat model and in non-human primates.

Numerous studies have been conducted in animal models and humans to 
demonstrate the cholesterol and TG lowering benefits106. Combined with its 
known blood sugar benefits107, berberine is well suited to combat dyslipidemia.

I would NOT use berberine on exercise days, at least higher effort activities 
such has HIIT or resistance training. A couple reports have shown metformin 
reduces exercise capacity and benefits. This makes sense. Altered fuel 
metabolism during times of high metabolic stress. I take my berberine on low/no 
activity days while fasting.

104 https://doi.org/10.1517/13543784.14.5.683
105 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6014063/
106 https://www.hindawi.com/journals/cholesterol/2018/7173920/
107 https://www.hindawi.com/journals/cholesterol/2018/7173920/
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Thorne makes quality products and I have used their berberine formulation, 
available here.

Forskolin
Finding gems like forskolin is why I enjoy putting together these documents. 

While looking at cholesterol crystals (CC) for the section above, I found studies 
showing forskolin IMPROVES THE ENDOTHELIAL BARRIER FUNCTION and 
inhibits the formation of CC108. This is the first supplement I have seen work on 
the barrier function, which appears to be the starting point of atherosclerosis. I 
immediately purchased some.

Hydrogen
Molecular hydrogen is a fantastic antioxidant. I have used it for travel, as 

flying is high in radiation. It seems to ward off travel fatigue well. A recent study 
showed LDL reduction in addition to oxidative protection.

Serum analysis showed that consumption of H2-rich water for 10 weeks resulted 
in decreased serum total-cholesterol (TC) and LDL-cholesterol (LDL-C) levels. 
Western blot analysis revealed a marked decrease of apolipoprotein (apo)B100 
and apoE in serum. In addition, we found H2 significantly improved HDL 
functionality assessed in four independent ways, namely, i) protection against 
LDL oxidation, ii) inhibition of tumor necrosis factor (TNF)-α-induced monocyte 
adhesion to endothelial cells, iii) stimulation of cholesterol efflux from 
macrophage foam cells, and iv) protection of endothelial cells from TNF-α-
induced apoptosis. Further, we found consumption of H2-rich water resulted in 
an increase in antioxidant enzyme superoxide dismutase and a decrease in 
thiobarbituric acid-reactive substances in whole serum and LDL. In conclusion, 
supplementation with H2-rich water seems to decrease serum LDL-C and apoB 
levels, improve dyslipidemia-injured HDL functions, and reduce oxidative stress, 
and it may have a beneficial role in prevention of potential metabolic syndrome.

Plenty of choices exist for getting hydrogen, but this is the product I have 
liked the best so far. I have used effervescent tablets, but there are canned 
products as well. Hydrogen is a well studied, and safe way to get quality 

108 https://www.nature.com/articles/s41467-017-01186-z

https://amzn.to/35vpZGC
https://amzn.to/35wncwG
https://amzn.to/35wL1EM
https://amzn.to/35wL1EM
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antioxidant support that can help dyslipidemia and vascular function.

Polyphenols
Polyphenols are plant nutrients, often contributing to the color of the plant. 

Polyphenols are beneficial in many areas and they have attributed benefits of the 
Mediterranean Diet to polyphenols109. They can lower the inflammatory marker 
(hsCRP) from the section above110. Polyphenols also attenuate a part of the 
plaque formation process form exposure to seed oils.111 Coffee is a great source of 
polyphenols, but I would recommend switching to a metal filter as the paper 
ones may prevent them from reaching your cup. Supplement wise, Pure makes a 
good one, as does Bulletproof.

Polyphenols are largely responsible for the CVD benefits associated with 
wine, red in particular. However, most wine in America has the chance of being 
contaminated with glyphosate, which we described as a major avoidance above. 
Organic wine is preferred, but a recent article demonstrated 100% of the 
California ORGANIC wines they tested were contaminated with glyphosate. I 
shop on wine.com using their “Green Wine” filter and sorting price as low to 
high, and looking for foreign sources. You can find many after tax and shipping 
below $10/bottle. 

109 http://www.pharmaceutical-journal.com/opinion/insight/the-cholesterol-and-
calorie-hypotheses-are-both-dead-it-is-time-to-focus-on-the-real-culprit-insulin-
resistance/20203046.article

110 https://www.cambridge.org/core/journals/british-journal-of-nutrition/article/plasma-
polyphenols-associated-with-lower-highsensitivity-creactive-protein-concentrations-a-
crosssectional-study-within-the-european-prospective-investigation-into-cancer-and-
nutrition-epic-cohort/D2D8FD65626ABA510B627A8AB88D3D56

111 https://iubmb.onlinelibrary.wiley.com/doi/abs/10.1002/biof.1319

https://amzn.to/349JanO
https://amzn.to/34bev9F
https://returntonow.net/2019/01/13/glyphosate-found-in-100-of-california-wine-tested-even-organic/
http://wine.com
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Is wine a supplement? Sure.

Magnesium
Magnesium is commonly deficient in our population for a variety of reasons. 

One is that our soils are magnesium deficient: one of the many studies title says it 
all, Magnesium deficiency in plants: An urgent problem112. Another is that high blood 
sugar and insulin cause increased magnesium excretion.113 At least one of these 
factors impacts most Americans. 

Magnesium deficiency plays a role in many cardiovascular diseases and its 
supplementation can help in prevention and treatment114. It can also specifically 
lower cholesterol115. 

We have many choices in magnesium supplementation. The best I have tried 
is a liquid form called ReMag. Using it almost eliminated all muscle soreness 
after hard workouts that I previously had to resolve with epsom salt baths (more 
below). Its absorption seems superior to me, and its particle size is so small it 
avoids the GI disturbances commonly associated.

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.

112 https://www.sciencedirect.com/science/article/pii/S221451411500121X
113 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4549665/
114 https://openheart.bmj.com/content/5/2/e000775
115 https://www.ncbi.nlm.nih.gov/pubmed/19205579

https://click.linksynergy.com/fs-bin/click?id=8NyQJziOMiM&offerid=209195.10003756&type=3&subid=0
https://amzn.to/2BMRMEO
https://amzn.to/32QwFgM
https://amzn.to/32QwFgM
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Thyroid Support
Tyrosine is an amino acid building block for thyroid. It is also a precursor for 

dopamine, the neurotransmitter associated with our reward response - can be 
helpful to keep attention levels higher. Iodine is an important nutrient that many 
deficient116. Selenium is an antioxidant critical for thyroid functioning (I prefer 
the selenomethionine form). You can find these individually or more 
conveniently in combo products such as this one.

Keto support
I got introduced to the experience of keto through Bulletproof Coffee. This 

involves a distilled coconut oil to extract a component (caprylic acid) that coverts 
to ketones quickly. I have been using for years in my family, and this strategy 
helped my daughter and her dog with some health issues. We say above times of 
being ketogenic (fueled by fat rather than blood sugar) can be beneficial for our 
topic. Brain Octane is the source I trust for caprylic acid and easy ketone boosting 
(also suppresses appetite nicely for help to transition to longer fasts).

Collagen
Collagen is important in vascular health, as wells as connective tissues 

throughout the body. As a population that eats primarily muscle meat, we tend 
not to consume the collagen rich connective tissues. These leads to an 
opportunity to seek collagen supplementation. Many have popularized bone 
broth as a source of collagen, stick to grass fed though. Bone broth doesn’t 
deliver as high a dose as a powder. I have used collagen powders from 
Bulletproof for years (kids too!), and I highly recommend them.

Glucosamine / Chondroitin /MSM / Other Sulfur Supplementation
Glucosamine, Chondroitin, and MSM have long been known to support joint 

health. They are safe and are a good in a joint support role. But there is more!
All three are good sources of sulfur, which we know is important.
Further, glucosamine has many other benefits. I came across an article last 

116 https://www.psychologytoday.com/us/blog/complementary-medicine/201108/
iodine-deficiency-old-epidemic-is-back

https://amzn.to/2Pteie0
https://blog.bulletproof.com/how-to-make-butter-coffee-bulletproof/
https://prescriptiveoptimization.com/adhd/
https://prescriptiveoptimization.com/stroke/
http://bulletproof.fdf2.net/c/1395553/561558/9221
https://amzn.to/2WmJIUH
http://bulletproof.fdf2.net/c/1395553/570715/9221
http://bulletproof.fdf2.net/c/1395553/570715/9221
https://www.cell.com/cell/pdf/S0092-8674(18)30972-3.pdf
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year that detailed a form of glucosamine (D-glucosamine) that inhibits glycolysis, 
a glucose breakdown process (this process also is overactive in many cancers, 
known as the Warburg effect). It also increased lifespan and the number of 
mitochondria (cellular energy producing organelles), while reducing CRP, and 
inflammatory marker:

D-glucosamine, an inhibitor of glycolysis, is marketed as an over-the-counter 
food supplement for the treatment of osteoarthritis, with little if any evidence 
supporting its efficacy. Supplementation of aging C57BL/6 mice with D-
glucosamine mediated lifespan extension correlating with an induction of 
mitochondrial biogenesis as well as lowered blood glucose levels (Weimer et al., 
2014). Moreover, D-glucosamine use is associated with reduced mortality in an 
observational population study (Bell et al., 2012) and reduced the levels of CRP 
in a randomized clinical study (Navarro et al., 2015)117.

There’s more!
D-glucosmaine can also bind to lectins. Lectins are a plant defense 

mechanism, that can cause inflammation in human. I have written a bit about 
them on the website, please click here to learn more. High lectin foods such as 
nightshades (tomatoes, potatoes) and whole grains (including brown rice) 
trouble many (including my daughter, read her story). D-glucosamine can help 
block their harmful effects118. In our house my daughter always takes D-
glucosamine with lectin foods, otherwise she gets headaches.

This glucosamine complex has both the sulfate and d-glucosmaine forms. I 
would consume regularly, and especially with high lectin foods. For the sulfur 
and joint benefits, this glucosamine/chondroitin/msm product is make by 
reputable manufacturer. However, I would recommend including the D-
glucosamine form in your regimen

From a Seneff paper published on Wise Traditions. 
We commonly know magnesium sulfate as epsom salt. Adding epsom salt 

baths to your regimen can up your magnesium and sulfur levels, and be quite 
relaxing and helpful after a hard workout.

117 https://www.cell.com/cell/pdf/S0092-8674(18)30972-3.pdf
118 https://www.sciencedirect.com/science/article/pii/0003269779900678

https://www.cell.com/cell/pdf/S0092-8674(18)30972-3.pdf
https://prescriptiveoptimization.com/?s=lectins
https://prescriptiveoptimization.com/2019/08/19/spaghetti-causing-headaches-a-personal-story/
https://prescriptiveoptimization.com/2019/08/19/spaghetti-causing-headaches-a-personal-story/
https://amzn.to/2NdOSON
https://amzn.to/2WhA6dP
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Statins
Statins unequivocally lower cholesterol and LDL - effectively. No debate.
A contentious debate in their role in preventing/treating heart disease is 

ongoing. It can be quite heated, both sides locking down their positions. One side 
says cholesterol is causative and must be lowered at all costs. The other says 
cholesterol is irrelevant and medicines should not be used to intervene.

With all the information presented above, lets dig in.

Introduction
Statins get their nickname as a class from the ending of the generic names; 

lovaSTATIN, atorvaSTATIN, etc.
The real class name gets a little involved; HMG-CoA Reductase Inhibitors(or 

3-hydroxy-3-methyl-glutaryl-CoA reductase).
They are widely used to say the least:

Statin use increased 79% from 21.8 million individuals (17.9%) in 2002–2003 (134 
million prescriptions) to 39.2 million individuals (27.8%) in 2012–2013 (221 
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million prescriptions).119

They issue prescriptions for prevention and treatment of CVD thru a variety 
of protocols, chasing an ever-lowering target of LDL.

While there is no ideal target blood level for LDL-C, the 2018 guideline 
recognizes, in principle, that

“lower is better.” Studies suggest that an optimal total cholesterol level is about 
150 mg/dL, with LDL-C

at or below 100 mg/dL, and adults with LDL-C in this level have lower rates of 
heart disease and stroke.120

Let’s unpack statins a bit further…

Mechanism
I mentioned above that statins are HMG-CoA Reductase Inhibitors(or 3-

hydroxy-3-methyl-glutaryl-CoA reductase inhibitors). Let’s call it “Reductase” 
for short.

Reductase facilitates in cholesterol synthesis. It is an enzyme that catalyzes the 
sequence of events below. I modified this from a recent article121, to include 
another component from a different article.122 (Apologize for my entry level 
graphics)

119 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5621636/
120 https://www.heart.org/-/media/files/health-topics/cholesterol/

chlstrmngmntgd_181110.pdf
121 https://www.ahajournals.org/doi/full/10.1161/CIRCRESAHA.118.312782
122 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6341991/figure/F1/
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This pathway is a little more involved than just cholesterol huh?
Statins reduce cholesterol synthesis. Reduced synthesis leads to increased 
expression of LDL receptors to pull in LDL circulating in the bloodstream. The 
end result is less cholesterol in the bloodstream.

Effects

Pleotropic Effects
These benefits are called the pleotropic effects of statins123 - those outside the 

reduction of cholesterol. Taken together, these effects are unquestionably 
beneficial, and the debate rages on whether any benefits from taking statins are 
from cholesterol reduction or on the pleiotropic side.

Again, statins unequivocally reduce cholesterol levels. 

123 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2291301/
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Now lets look at what else happens when blocking the pathway.

Benefits

eNOS
Statins increase the activity of eNOS resulting in more Nitric Oxide. This 

benefits vascular health in a variety of ways discussed earlier.

Anti Inflammatory
Statins are widely known to have an anti-inflammatory component. NO helps 

in this area, but CVD is a condition characterized by inflammation.

Anti Clotting
Also aided by increased NO, statins can reduce the clotting tendencies in our 

vascular environment.

Concerns
If we only reduced cholesterol, while adding additional pleiotropic benefits, 

statins would not be controversial. For the concerns side, lets add in the rest of 
that last image:
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There is a lot of red on this screen. All medications have side effects, including 
statins. I will touch on a few here.

Cholesterol
Cholesterol is critical in cellular membrane structures, decreasing its 

availability can reduce stability. Sex hormones are critical to countless endpoints 
in the body, cholesterol is the starting point for their production, as is Vitamin D. 
Bile acids have a dynamic role in cholesterol homeostasis, reducing bile can 
result in gallstones and other complications - too many have their gallbladder 
out.

Co Q 10
Ubiquinone is another name (and used in the pic) for coenzyme Q10. I’ll spare 

you another complicated flow chart for now, but CoQ10 is highly important in 
the Electron Transport Chain (ETC). The ETC takes place in the mitochondria, or 
energy producing cellular components. This process is responsible for a vast 
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majority of the energy we create. Less CoQ10, less ETC (referred to as respiration 
in the pic, as oxygen is involved). We also consider coQ10 an antioxidant. 
Decreases in this critical substance can have far-ranging consequences.

Cell Growth
The image denotes a section on cell growth. Some of these end products, 

which also go by isoprenoids, are components of gene level steps involved in cell 
division. We all need to have a healthy amount of new cell formation, reducing 
critical components in that process is not ideal long term.

Long Term Use
Our bodies are dynamic systems that can handle - and thrive from - a variety 

of insults. The concerns addressed above are included in that assessment.
That being said, what we must weigh is the consequences in long-term use, as 

that is what current recommendations prescribe - remember “lower is better”. 
The moving target downward, results in people on statins for decades.

Brain Health / Cognitive Decline
The brain is a collection of nerve cells. Cholesterol is of critical importance to 

nerve cells. The brain operates cholesterol metabolism independently of the rest 
of the body. The blood brain barrier (BBB) keeps body-wide circulating LDL from 
entering brain circulation. So, to produce cholesterol, the cells must use the 
pathway shown above exclusively, it can’t rely on what is floating by.

One of the components cholesterol comprises is myelin - analogues to the 
outer sleeve of an extension cord. Multiple Sclerosis (MS) is a demyelination 
disease. Cholesterol is necessary to repair these myelin sheaths. Patients with MS 
have a disturbed brain lipid metabolism124.

A 2019 study connects the dots from this myelin issue to cognitive decline:

Evaluation of all these studies indicated that statin-associated cognitive decline is 
a real entity. Likely mechanisms to explain the adverse effects include 1. 

124 https://www.nature.com/articles/ncomms14241
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Reduction of synthesis of coenzyme Q10 with consequent increasing oxidative 
stress and reduction of cerebral energy production; 2. Depletion of central 
nervous system myelin by inhibition of cholesterol synthesis. We conclude that 
statin-induced cognitive decline does exist, needs to be better recognized and 
requires more studies of prevention and treatment125.

Here are a couple more studies:
• Evaluation of statins impacts on cognitive function among diabetic 

patients126.
⁃ Statins therapy has a higher association with cognitive impairment 

risk than statins-free treatment; 
⁃ Statin-associated adverse cognitive effects: survey results from 171 

patients127.
⁃ Findings from the survey suggest that cognitive problems 

associated with statin therapy have variable onset and 
recovery courses, a clear relation to statin potency, and 
significant negative impact on quality-of-life. 

More than just myelin
Evidence points to statins impacting cell survival in brain cells128. As a result of 
the end products involved in cell cycle division (GGPP in the image) being 
depleted, cell death can result. This has nothing to do with cholesterol.
The cognitive effects may be mitigated by statin selection:

Lovastatin, pravastatin, and simvastatin are derived from fungi, whereas 
atorvastatin, fluvastatin, and rosuvastatin are synthetic. Atorvastatin, lovastatin, 
and simvastatin are lipophilic, whereas pravastatin, rosuvastatin, and fluvastatin 
are more hydrophilic.

Lipophilic statins cross the blood-brain barrier more readily, which may lead to 
central nervous system complaints such as insomnia, although this is rare. 

125 https://www.ncbi.nlm.nih.gov/pubmed/31030614
126 https://www.ncbi.nlm.nih.gov/pubmed/31235097
127 https://www.ncbi.nlm.nih.gov/pubmed/19558254
128 https://www.ncbi.nlm.nih.gov/pubmed/16998865



90

Hydrophilic statins exhibit greater hepatoselectivity and less influence on 
smooth muscle proliferation129.

Much of our cholesterol metabolism happens inside the liver, so choosing a 
lipophilic agent that focuses there, while not reaching the brain, seem to be a win 
win. 

Diabetes
Tom Dayspring is one of the nations leading lipidologists. He knows the 

nuances of cholesterol metabolism as well as anyone. This tweet highlights a 
class-wide concern:

130

This has been known, from a 2011 review:

SUMMARY: The aggregate of large clinical trials supports the notion that statins 
modestly increase the risk of incident diabetes. Because diabetes is a risk 
equivalent condition for coronary and peripheral arterial diseases, these findings 
create a paradox whereby needed statin therapy may be withheld to avoid excess 
risk of diabetes while representing the strongest cardiovascular risk reduction 
tool in diabetics. We simply recommend regular glucose monitoring in patients 
taking statins.131

A paradox indeed…Here are some titles of studies on the topic:
• Atorvastatin reduced the ATP levels in pancreas mitochondria132.
• In a pooled analysis of data from 5 statin trials, intensive-dose statin 

therapy was associated with an increased risk of new-onset diabetes 
compared with moderate-dose statin therapy133.

• Rosuvastatin treatment is associated with an increase in insulin resistance 

129 https://www.medscape.com/viewarticle/561128
130 https://twitter.com/Drlipid/status/1181194983547834368
131 https://www.ncbi.nlm.nih.gov/pubmed/21499090
132 https://www.ncbi.nlm.nih.gov/pubmed/27553485
133 https://www.ncbi.nlm.nih.gov/pubmed/21693744
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in hyperlipidaemic patients with impaired fasting glucose134.
• Statin drugs increase the risk of diabetes135.
• These findings highlight the necessity for more thorough investigations 

into the impact of statins in humans with diabetes136.
• These findings suggest that prolonged use of statins may have a 

diabetogenic effect137.
• Acute onset and worsening of diabetes concurrent with administration of 

statins has been reported138.
• Statin medication use in postmenopausal women is associated with an 

increased risk for diabetes139.
• Statin therapy is associated with 14% increased risk of type 2 diabetes140.
• Statin treatment increased the risk of type 2 diabetes by 46%141

• There are 17 randomized trials on statin treatment showing an increased 
incidence of diabetes142.

• Simvastatin contributes to insulin resistance in non-diabetic patients143

The mechanism? Good question, although we are not quite there:

The precise mechanism(s) for statin-induced diabetes remain unclear, although 
the majority of patients developing diabetes have pre-diabetes or features of 
metabolic syndrome indicating high risk for diabetes at baseline144 

Basically, it hasn’t been pinpointed yet. As we saw above, high blood sugar 
and insulin is a contributor to CVD, so long term statin use increasing diabetes 
risks seems like 1 step forward 2 steps back right?

134 https://www.ncbi.nlm.nih.gov/pubmed/19691613
135 https://www.ncbi.nlm.nih.gov/pubmed/21499090
136 https://www.ncbi.nlm.nih.gov/pubmed/27486434
137 https://www.ncbi.nlm.nih.gov/pubmed/26875785
138 https://www.ncbi.nlm.nih.gov/pubmed/16006732
139 https://www.ncbi.nlm.nih.gov/pubmed/22231607
140 https://www.ncbi.nlm.nih.gov/pubmed/23248196
141 https://www.ncbi.nlm.nih.gov/pubmed/25754552
142 https://www.ncbi.nlm.nih.gov/pubmed/20934984
143 https://www.ncbi.nlm.nih.gov/pubmed/19913318
144 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4926726/
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Infection
“Bad Cholesterol” as an antibiotic? Turns out.
ApoB, of which LDL is a type, helps fight infection - “Apolipoprotein B is an 

Innate Barrier Against Invasive Staphylococcus aureus Infection145”. This study 
looked just at one bacteria species, but the mechanism described appears to be 
used broadly in our defense mechanisms.

Of course infections are not trivial. Aside from being tied to aging in 
general146, they are associated with heart attacks. A study concluded a causal role 
of pneumonia in precipitating Acute Coronary Syndrome (ACS)147, heart attacks 
basically.

Exercise Capacity
Long term statin use conflicts with one of nature’s best antidotes, exercise. A 

classic complaint among statin users is leg pain, but it is deeper than that.
Muscle cells have a high demand for cell membrane maintenance in times of 

exercise as much repair is often needed. If we encourage people to exercise and 
take statins, is there potential harm?

caution should be exercised in prescribing statins and exercise therapy (ET), 
particularly in high-risk groups. A cavalier approach to this combined therapy 
may unnecessarily expose individuals at risk to side effects, resulting in 
discontinuation of the treatment and subsequent increased risk for CVD 
events148

Enter Seneff again. This is quote from a piece on her website:

Muscle contraction itself causes potassium loss, which further compounds the 
leak problem introduced by the statins, and the potassium loss due to contraction 
contributes significantly to muscle fatigue. Of course, muscles with insufficient 
cholesterol in their membranes lose potassium even faster. Statins make the 
muscles much more vulnerable to acidosis, both because their mitochondria are 

145 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2639768/
146 https://blog.infino.me/could-aging-be-an-infectious-disease/
147 https://www.ncbi.nlm.nih.gov/pubmed/19440118/
148 https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3241331
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dysfunctional and because of an increase in ion leaks across their membranes. 
This is likely why athletes are more susceptible to muscle damage from statins 
(Meador and Huey, 2010, Sinzinger and O’Grady, 2004): their muscles are doubly 
challenged by both the statin drug and the exercise.149

Add in that much of the benefit of exercise is causing a bit of micro tears and 
other damage that stresses the muscles to repair and grow stronger. This process 
takes cell replication, which we saw earlier is impaired with Reductase 
inhibition.

Through inhibition of mevalonate production, these compounds have a distinct 
inhibiting effect on cell proliferation. Because proliferation of myoblasts is 
important in the repair of damaged skeletal muscle, experiments were performed 
to investigate the effect of lovastatin, simvastatin, and pravastatin on cell 
proliferation and cell viability.150 

Place In Therapy
Ok, now for a little professional opinion…
The intense debate of statin being good vs statins being evil lead us to take 

sides. I don’t find that entirely helpful.
Statins confer some benefits. 
Statins confer many detrimental effects, especially with long-term use.
My take is they are tools to use VERY strategically - and SHORT TERM. If 

your doc decides you are high risk, or post-event, statins can provide a boost 
while getting other risk factors under control. However, the ability of statins to 
save your life don’t tend to add up:

Summary At this point I shall attempt to draw all the strands on the use of statins 
together. First the positive data: • If you are a man with pre-existing heart 
disease, statins reduce your risk of dying of anything by a maximum of 0.66 per 
cent per year. (This figure is based on the most positive data from the most 

149 https://people.csail.mit.edu/seneff/why_statins_dont_really_work.html
150 https://www.ncbi.nlm.nih.gov/pubmed/8937448
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positive study – 4S. Study run by Merck, primary data analysis carried out by 
Merck employee.) • If you are a man without pre-existing heart disease, statins 
can reduce your risk of dying of cardiovascular disease – by a small amount. • If 
you are a woman at very high risk of heart disease, statins reduce the risk of 
dying of cardiovascular disease (that is, strokes and heart disease)

Then the less positive data: • If you are a woman, no matter what your level of 
risk, statins will not increase your life expectancy by one day. Deaths from 
cardiovascular disease reduced; deaths from other causes increased. • If you are 
a man without heart disease, statins will not increase your life expectancy by one 
day.151

To me, unless you are at eminent risk, or post event, statins won’t do much to 
reduce death. Short term though, maybe not that much harm. Long term, it 
seems inevitable there will be consequences of harm.

Statins effectively reduce cholesterol. But what is the benefit? It turns out that 
while some may run a little rich in middle age, low cholesterol as we become 
elderly is actually a risk factor for death. 

For every 1mg/dl fall in cholesterol (0.026mmol/l), there was an 11 per cent 
increase in overall mortality, and a 14 per cent increase in CVD deaths.10 
Roughly, this means that a 1 per cent fall in cholesterol level results in a 25 per 
cent increase in overall mortality, and a 30 per cent increase in CVD death.152

All this taken together, Statins extend life by about 3 days:

A systematic review4 published in 2015 that deserves far more attention than it 
has received assessed the ability of statins to postpone death and improve 
mortality rates. Eleven statin trials with a follow-up between two and 6.1 years 
were included in the review.

In primary prevention trials (meaning studies in which statins were used as a 
primary prevention for CVD), death was postponed between a negative five days 

151 Dr. Malcolm Kendrick, The Great Cholesterol Con: The Truth About What Really 
Causes Heart Disease and How to Avoid It, pg. 202, loc. 3202

152 A Statin Nation - Damaging Millions in a Brave New Post-Health World by Dr 
Malcolm Kendrick Loc 2987
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(meaning they died five days sooner than the control group) and 19 days.

In secondary prevention trials, death was postponed between a negative 10 days 
and 27 days. The median postponement of death in primary prevention trials 
was 3.2 days, and in secondary prevention trials 4.1 days.

This is a truly astounding finding, considering people take stains for years, if not 
decades, and the fact that these drugs are associated with a wide range of serious 
side effects that can decimate quality of life.153

What about my LDL level?
All things being equal, excessive amounts of LDL is not ideal. The big 

question is whether or not a high LDL is enough to send us down the 
atherosclerosis road - causal. To be causal, there must be overwhelming evidence 
that whenever you have high LDL, CVD is present.

Lets look at a couple examples that challenge this threshold.
Familial Hypercholesterolemia (FH) is a genetic trait that reduces the number 

of LDL receptors. Less cholesterol is taken into cells, so more remains in the 
blood stream. The presentation is a LDL number orders higher than most people. 
FH people are troubled with high CVD rates overall, but it is not 100%. Here is 
an interesting report about 72 year old with FH  (who also had mother that lived 
into old age with the condition); A 72-Year-Old Patient with Longstanding, 
Untreated Familial Hypercholesterolemia but no Coronary Artery Calcification: A Case 
Report154

Essentially, our patient demonstrates an absence of atherosclerotic disease 
compared to even healthy individuals despite a longstanding history of familial 
hypercholesterolemia and the presence of a number of cardiovascular risk 
factors. However, we also note that our patient demonstrates a number of 

153 https://articles.mercola.com/sites/articles/archive/2019/09/11/do-statins-prolong-
life.aspx

154 https://www.cureus.com/articles/11752-a-72-year-old-patient-with-longstanding-
untreated-familial-hypercholesterolemia-but-no-coronary-artery-calcification-a-case-
report
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protective factors and behaviors. For example, our subject has a normal BMI; is 
not hypertensive; has never smoked cigarettes; eats a high-fat, low-carbohydrate 
diet; and also possesses a strongly positive life outlook. Taken altogether, we 
hypothesize that a multitude of protective factors (or on the contrary, the absence 
of damaging risk factors) could contribute to what we have christened a 
“polyprotective” phenotype. 

This sums up my outlook well. Cholesterol is a contributor, but doesn’t 
appear to be causative on its own. The lifestyle choices, including positive 
outlook on life (interpreted to me as appropriate stress management), results in 
no evidence of CVD -despite LDL at 470 mg/dL.

It mentions the Low Carb/High Fat (LCHF) approach. This also fits into what 
we saw in this document that chronic blood sugar and insulin escalations trigger 
many risk factors, independent of cholesterol. I follow a guy named Dave 
Feldman. An engineer by training, but has taken a deep dive in to cholesterol 
numbers on a LCHF diet - with some pretty extreme, check his website out. He 
has identified a group of people that he terms Lean Mass Hype responders 
(LMHR). These people are fit, and like the 72 year old above, actively engage in 
an anti-CVD lifestyle. But, their LDL runs high. The running dialog is, are they at 
high risk for CVD? Probably not, properly formulated LCHF diets keep blood 
sugar and insulin in ideal ranges.

Continuing down the blood sugar/insulin scenario. Studies in diabetics can 
provide a good window. As I wrote in an earlier paper, most medication 
strategies increase insulin (except for metformin and SGLT2 inhibitors). - and this 
is a problematic strategy. SGLT2 inhibitors cause the kidney to eliminate (pee 
out) extra glucose. They have shown to decrease cardiovascular complications155. 
But, at the same time, INCREASE LDL and decrease TG156. Here again, CVD 
reduced, despite LDL increasing, all as a result of peeing out extra blood sugar. 

Maybe we work on blood sugar and CVD risk evaporates? The previous few 
paragraphs certainly suggest so.

155 https://www.jwatch.org/na47925/2018/11/10/cardiovascular-effects-sglt2-inhibitors
156 https://www.ncbi.nlm.nih.gov/pubmed/30354257

https://twitter.com/DaveKeto
https://twitter.com/DaveKeto
https://cholesterolcode.com/
https://prescriptiveoptimization.com/whitepapers/avoiding-insulin-in-type-2-diabetes/
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Taking Statins
If you are in the small number of people that can benefit from SHORT TERM 

statin use, go for it. Take CoQ10 supplementation (300mg or so per day), reduce 
your risk factors as described in this document, and work to deprescribe them as 
soon as practical. Please reach out for help in the deprescribing process, I have 
helped patients accomplish this, with great results.

Summary
To start this section, let’s bring in highlights from this study157:

•Cholesterol-lowering is the foundation of cardiovascular disease prevention 
guidelines.

•Numerous trials of cholesterol-lowering have failed to demonstrate consistent 
benefit.

•Failure to acknowledge these negative studies impedes the development of new 
paradigms.

•The benefits of a healthy diet and lifestyle are dramatic and often overlooked.

I wholeheartedly agree. This paper expands on the diet and lifestyle effects 
that are often overlooked.

Here we went beyond advising, “diet and exercise”. We have a roadmap, 
backed by science, that empowers the decision to not use statins - and upgrade 
your physiology to prevent heart disease.

The storm of events that contribute to atherosclerosis are FAR outside 
cholesterol. If you have dyslipidemia, you can employ a strong suite of tactics to 
respond. Sometimes, deciding to pass on statins because of a side effect can 
impart a feeling of hope, wait, and see. Instead, you can manage an active path 
toward better health.

157 https://www.sciencedirect.com/science/article/pii/S0091743516000050

https://prescriptiveoptimization.com/service/
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As a visual, here is a summary with how various items we discussed 
contribute to the storm:

If you opt to take a statin but don’t address all the red contributors here, you 
won’t achieve much benefit, but if continued long term are most certain to bring 
the adverse impacts of statins into play.

The biggest issue is maintaining insulin sensitivity. This does not mean 
shunning off carbs for life, and joining a keto Facebook group. We can 
strategically foster our metabolic flexibility, thru the strategies detailed here.

Flexibility is key. Although I list some important avoidances, you can take 
part in society without sacrificing your cardiac health. 
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But taking part in the Standard American Diet (SAD) and lifestyle with or 
without a statin is a sure path to join the chronic disease statistics. Most 
Americans are stuck in a constant state of being overfed with sugar, processed 
carbs, and junk oils. No medication, statins included, will overcome these toxins 
disguised as food.
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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!

http://PrescriptiveOptimization.com/service
https://prescriptiveoptimization.com/booknotes/

