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Number One Cause of Death



Atherosclerotic Disease



Atherosclerotic Plaque

Carotid Bifurcation Abdominal Aorta



CXR Coronary Artery Calcification

Calcified LAD on 
Lateral Chest X 
Ray

Difficult to See 
Finding

Coronary Artery 
Calcification X-
Ray Marker for 
CAD.



CXR Coronary Artery Calcification



CAT Scan 
Coronary Artery Calcification

Orakzai, S. H., et al. "Measurement of coronary artery calcification by electron beam 
computerized tomography in persons with chronic spinal cord injury: evidence for 
increased atherosclerotic burden." Spinal Cord 45.12 (2007): 775.

CAT SCAN Showing 
Calcified LAD  - Left 
Anterior Descending 
Artery

CAT Allows Quantify 
Amount of Calcium-

Calcium Score



Coronal CAT ςThree Vessel CAD

European Society of Cardiology (ESC). "Ancient Egyptian princess now known to be first 
person in human history with diagnosed coronary artery disease." ScienceDaily. 
ScienceDaily, 17 May 2011.

First Person in 
Human History 
Diagnosed w/ 
Coronary Artery 
Disease. 

Egyptian Princess 
Ahmose-Meryet-
Amon, 1550 BC. 

Wheat Based Diet.



The Big Picture - Summary Slide
1) Cholesterol Theory Falsified by Modern Imaging Techniques.

2) 16s Ribosome: Atherosclerotic Plaque is Infected Bio-Film.

3) Arterial Damage at Sites of Shear Stress, associated with 
underlying Vitamin C Deficiency.

4) Leaky Gut and Periodontal Disease Causes Low Level 
Endotoxemia Which Seeds Atherosclerotic Plaque.

5) Soft Tissue Calcification is Inflammatory Response to Infection

6) Calcium Score Predicts Future Risk of CAD EVENT

7) Annual Progression of Calcium Score Highly Predictive of MI 
and Failure of Treatment. 

8) Halting or Slowing Progression of Calcium Score Indicates 
Good Prognosis and Response to Treatment. 

9) Statin drugs  Benefits Are Due to PleotrophicEffects, (anti-
inflammatory and antibacterial).  Not Cholesterol Lowering.



Interventions for Calcium Score?
Statin Drugs 

Estrogen 

Testosterone 

Thyroid

Vitamin C

Vitamin K2

Tocotrienol VitE  (Ramanathan,2018)

Magnesium

Leaky Gut Protocol

Blood Sugar Protocol

Wheat- Gluten Free



Interventions for Calcium Score?
Botanicals

Aged Garlic (Hom, Budoff2015)

Berberine (Zhang,2016)

Chinese Skullcap baicalin (Dinda,2017)

Curcumin(Olszanecki,2005)

Resveratrol/Pterostilbene (Li 2018)

½ƘŀƴƎΣ aƛƴƎΣ Ŝǘ ŀƭΦ ά¢ƘŜǊŀǇŜǳǘƛŎ tƻǘŜƴǘƛŀƭ ŀƴŘ aŜŎƘŀƴƛǎƳǎ ƻŦ .ŜǊōŜǊƛƴŜ ƛƴ 
/ŀǊŘƛƻǾŀǎŎǳƭŀǊ 5ƛǎŜŀǎŜΦέ /ǳǊǊŜƴǘ tƘŀǊƳŀŎƻƭƻƎȅ wŜǇƻǊǘǎ нΦс όнлмсύΥ нум-292. and
Dinda, Biswanath, et al. "Therapeutic potentials of baicalin and its aglycone, baicalein 
against inflammatory disorders." European Journal of Medicinal Chemistry 131 (2017): 
68-80.
Olszanecki, R., et al. "Effect of curcumin on atherosclerosis in apoE/LDLR-double 
knockout mice." Journal of physiology and pharmacology: 56.4 (2005): 627-635.
Hom, Christopher, Matthew Budoff, and YantingLuo. "The effects of aged garlic extract 
on coronary artery calcification progression and blood pressure." Journal of the 
American College of Cardiology 65.10 Supplement (2015): A1472.



Cholesterol Theory Falsified
1) Calcium Score - No Correlation between Cholesterol level and 
Calcium Score. (Harvey Hecht, 2001) 

2) Autopsy Studies show No Correlation between Cholesterol 
level and Amount of Atherosclerotic Plaque.

3) 2004 Raggi Study 495 pts on statins- 41 Heart Attacks Over 6 
Years ςThey had Same Cholesterol and LDL as Heart Attack Free 
Patients.(Raggi, Paolo,2004)

4) CETP Inhibitor Evacetrapib  - Lowers LDL - Fails Clinical Trials

5) Elderly Patients w/ Familial HyperCholesterolemia- Zero CAC-
No CAD-Simon Broome Registry (Neil Andrew,2008)

ReverseEpidemiologyfor Dialysis,CHF, RA,COPD,and in elderly 
High CholestgerolImproves Survival. (Horwich,2007)  



Cholesterol Theory Falsified

Hecht, Harvey S., et al. "Relation of coronary artery calcium identified by 
electron beam tomography to serum lipoprotein levels and implications for 
treatment." The American journal of cardiology 87.4 (2001): 406-412.

Raggi, Paolo, Tracy Q. Callister, and LesleeJ. Shaw. "Progression of coronary 
artery calcium and risk of first myocardial infarction in patients receiving 
cholesterol-lowering therapy." Arteriosclerosis, thrombosis, and vascular 
biology 24.7 (2004): 1272-1277.

Neil, Andrew, et al. "Reductions in all-cause, cancer, and coronary mortality in 
statin-treated patients with heterozygous familial hypercholesterolaemia: a 
prospective registry study." European heart journal 29.21 (2008): 2625-2633

Horwich, Tamara B., and Gregg C. FonarowΦ άwŜǾŜǊǎŜ ŜǇƛŘŜƳƛƻƭƻƎȅ ōŜȅƻƴŘ 
dialysis patients: chronic heart failure, geriatrics, rheumatoid arthritis, COPD, 
ŀƴŘ !L5{Φέ {ŜƳƛƴŀǊǎ ƛƴ ŘƛŀƭȅǎƛǎΦ ±ƻƭΦ нлΦ bƻΦ сΦ нллтΦ



Cholesterol Theory Falsified

LDL - Cholesterol Does 
Not Cause Coronary 
Artery Disease

Ravnskov, Uffe, et al. "LDL-C does not cause cardiovascular disease: a comprehensive 
review of the current literature." Expert review of clinical pharmacology 11.10 
(2018): 959-970.



Cholesterol and CAC ςNo Correlation

CAC for 930 Asymptomatic Pts, NOT ON STATINS

No Significant Differences in the Calcium Scores 
throughout the entire range of all lipid parameters. 

Calcium Percentiles Were Virtually Identical within Lipid 
Value Subgroups. 

TC, LDL-C, HDL-C, TC/HDL-C, and triglyceride levels Do 
Not Correlatewith either the extent or 
prematurity of calcified plaque burden.

Hecht, Harvey S., et al. "Relation of coronary artery calcium identified by electron 
beam tomography to serum lipoprotein levels and implications for treatment." The 
American journal of cardiology 87.4 (2001): 406-412.



Autopsy Studies ςNo Correlation Between 
Cholesterol and Atherosclerosis Severity

άNo correlation could be observed between the 
serum cholesterol level and the amount and severity of 
ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ ƛƴ ǘƘŜ ŀǊǘŜǊƛŜǎΦέόaŀǘƘǳǊΣмфсмύ

LandéΣ YΦ 9ΦΣ ŀƴŘ ²Φ aΦ {ǇŜǊǊȅΦ άIǳƳŀƴ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ ŎƘƻƭŜǎǘŜǊƻƭ 
ŎƻƴǘŜƴǘ ƻŦ ǘƘŜ ōƭƻƻŘ ǎŜǊǳƳΦέ !ǊŎƘΦ Pathol. 22 (1936): 301-312.
aŀǘƘǳǊΣ YΦ {ΦΣ Ŝǘ ŀƭΦ ά{ŜǊǳƳ ŎƘƻƭŜǎǘŜǊƻƭ ŀƴŘ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ ƛƴ ƳŀƴΦέ /ƛǊŎǳƭŀǘƛƻƴ ноΦс 
(1961): 847-852.

άNo relationship was present in any age group. It is 
concluded that the incidence and severity of 
atherosclerosis in man is not directly correlated with 
ǘƘŜ ōƭƻƻŘ ǎŜǊǳƳ ŎƘƻƭŜǎǘŜǊƻƭ ŎƻƴǘŜƴǘΦέ-(Lande,1936)



Non-Statin Lipid Lowering Drug Fails 
Evacetrapib  -CETP 

Cholesteryl Ester Transfer Protein Inhibitor 

Multicenter, randomized, double-blind, placebo-
controlled phase 3 trial, 

12,092 patients  w/CAD. Over 26 months.

Reduced LDL 31%, Increased HDL 131%

Evacetrapib Did Not Result in a Lower Rate of 
Cardiovascular Events than Placebo among Patients 
with High-Risk Vascular Disease.

Statin Benefits are Due to Pleotrophiceffects, NOT 
Cholesterol Lowering.

LincoffΣ !Φ aƛŎƘŀŜƭΣ Ŝǘ ŀƭΦ ά9ǾŀŎŜǘǊŀǇƛō ŀƴŘ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ ƻǳǘŎƻƳŜǎ ƛƴ ƘƛƎƘ-risk 
ǾŀǎŎǳƭŀǊ ŘƛǎŜŀǎŜΦέ bŜǿ 9ƴƎƭŀƴŘ WƻǳǊƴŀƭ ƻŦ aŜŘƛŎƛƴŜ отсΦнл όнлмтύΥ мфоо-1942.



Falsifying the Cholesterol Theory
Zero CAC ςLifelong Cholesterol 580

72 year old male 
with untreated 
familial 
hypercholesterol
with cholesterol 
level  580 and LDL-
C 480 mg/dl. 

Calcium Score of 
Zero

Johnson, KippW., Joel T. Dudley, and Jason R. Bobe. "A 72-Year-Old Patient with Longstanding, 
Untreated Familial Hypercholesterolemia but no Coronary Artery Calcification: A Case Report." 
Cureus10.4 (2018).



Atherosclerotic Plaque

Lanter, B. B., and D. G. Davies. "Propionibacterium acnes Recovered from 
Atherosclerotic Human Carotid Arteries Undergoes Biofilm Dispersion and Releases 
Lipolytic and Proteolytic Enzymes in Response to Norepinephrine Challenge In Vitro." 
Infection and immunity 83.10 (2015): 3960-3971.



Arterial Calcification Stains Green

5ƻƘŜǊǘȅΣ ¢ŜǊŜƴŎŜ aΦΣ Ŝǘ ŀƭΦ ά/ŀƭŎƛŦƛŎŀǘƛƻƴ ƛƴ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎΥ ōƻƴŜ ōƛƻƭƻƎȅ ŀƴŘ ŎƘǊƻƴƛŎ ƛƴŦƭŀƳƳŀǘƛƻƴ ŀǘ ǘƘŜ 
ŀǊǘŜǊƛŀƭ ŎǊƻǎǎǊƻŀŘǎΦέ tb!{ όнллоύ 



Soft Tissue Calcification

ά±ŀǎŎǳƭŀǊ calcification is a clinical 
marker for atherosclerosis and may 
represent a special example of the 
general phenomenon of soft tissue 
calcification surrounding chronic 
inflammatory fociΦέ ό!ōŜŘƛƴΣ нллпύ

InflammatoryFoci = Infection 

Abedin, Moeen, Yin Tintut, and Linda L. DemerΦ ά±ŀǎŎǳƭŀǊ ŎŀƭŎƛŦƛŎŀǘƛƻƴΥ aŜŎƘŀƴƛǎƳǎ 
ŀƴŘ ŎƭƛƴƛŎŀƭ ǊŀƳƛŦƛŎŀǘƛƻƴǎΦέ !ǊǘŜǊƛƻǎŎƭŜǊƻǎƛǎΣ ¢ƘǊƻƳōƻǎƛǎΣ ŀƴŘ ±ŀǎŎǳƭŀǊ .ƛƻƭƻƎȅ нпΦт 
(2004): 1161ς1170.. 



Atherosclerotic Plaque as Poly-Microbial Biofilm

Lanter, B. B., and D. G. Davies. "Propionibacterium acnes Recovered from Atherosclerotic Human Carotid 
Arteries Undergoes Biofilm Dispersion and Releases Lipolytic and Proteolytic Enzymes in Response to 
Norepinephrine Challenge In Vitro." Infection and immunity 83.10 (2015): 3960-3971.



Plaque is Infected Biofilm

Atherosclerotic Plaque Samples 

16s Ribosome Technique

Atherosclerotic Plaque is Infected 
Biofilm Colonized by Bacterial, Fungal 
and Protozoal Organisms.

LanterΣ .ŜǊƴŀǊŘ Ŝǘ ŀƭ ά.ŀŎǘŜǊƛŀ ǇǊŜǎŜƴǘ ƛƴ ŎŀǊƻǘƛŘ ŀǊǘŜǊƛŀƭ ǇƭŀǉǳŜǎ ŀǊŜ ŦƻǳƴŘ ŀǎ ōƛƻŦƛƭƳ 
ŘŜǇƻǎƛǘǎ έ MBio5.3 (2014): e01206-14.
Stephen Fry et al.    Putative biofilm-forming organisms in the human vasculature: 
expanded case reports and review of the literature.. PhlebolReview 2014; 22, 1: 24ς37 
hǘǘΣ {ǘŜǇƘŀƴ WΦΣ Ŝǘ ŀƭΦ ά5ŜǘŜŎǘƛƻƴ ƻŦ ŘƛǾŜǊǎŜ ōŀŎǘŜǊƛŀƭ ǎƛƎƴŀǘǳǊŜǎ ƛƴ ŀǘƘŜǊƻǎŎƭŜǊƻǘƛŎ ƭŜǎƛƻƴǎ 
ƻŦ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ŎƻǊƻƴŀǊȅ ƘŜŀǊǘ ŘƛǎŜŀǎŜΦέ /ƛǊŎǳƭŀǘƛƻƴ ммоΦт όнллсύΥ фнф-937.



LPS From Gut  Drives 
Atherosclerosis

.ǊƻǿƴΣ WΦ aŀǊƪΣ ŀƴŘ {ǘŀƴƭŜȅ [Φ IŀȊŜƴΦ ά¢ƘŜ Dǳǘ aƛŎǊƻōƛŀƭ 9ƴŘƻŎǊƛƴŜ hǊƎŀƴΥ .ŀŎǘŜǊƛŀƭƭȅ-
5ŜǊƛǾŜŘ {ƛƎƴŀƭǎ 5ǊƛǾƛƴƎ /ŀǊŘƛƻƳŜǘŀōƻƭƛŎ 5ƛǎŜŀǎŜǎΦέ !ƴƴ ǊŜǾ ƳŜŘ сс όнлмрύΥ опоΦ



Atherosclerotic Plaque as Poly-Microbial Biofilm

Kozarov, Emil, Teresa Padro, and Lina Badimon. "View of statins as antimicrobials in 
cardiovascular risk modification." Cardiovascular research 102.3 (2014): 362-374.



Atherosclerotic Plaque as
Polymicrobial Infected Biofilm

63 Studies and 23 Bacteria in Human 
Atherosclerotic Plaque Samples.

Chhibber-Goel, Jyoti, et al. "Linkages between oral commensal bacteria and 
atherosclerotic plaques in coronary artery disease patients." NPJ biofilms and 
microbiomes 2.1 (2016): 7.



MawhorterSD, Lauer MA. Is atherosclerosis an infectious disease? Cleve Clin J Med. 
2001;68(5):449-58.

KuoCC, Shor A, Campbell LA, et al. Demonstration of Chlamydia pneumoniae in 
atherosclerotic lesions of coronary arteries. J Infect Dis. 1993;167(4):841-9.

Fry SE, et al Putative biofilm-forming organisms in the human vasculature: expanded 
case reports and review of the literature. PhlebologicalReview 2014; 22(1): 24ς37.

LanterBB, et al. Bacteria present in carotid arterial plaques are found as biofilm 
deposits which may contribute to enhanced risk of plaque rupture. MBio. 2014;5(3):

Ott SJ, et al. Detection of diverse bacterial signatures in atherosclerotic lesions of 
patients with coronary heart disease. Circulation. 2006;113(7):929-37.

Ott SJ, et al. Fungal rDNA signatures in coronary atherosclerotic plaques. Environ 
Microbiol. 2007;9(12):3035-45.

KorenO, at al. Human oral, gut, and plaque microbiota in patients with atherosclerosis. 
Proc Natl AcadSci U S A. 2011;108 Suppl 1:4592-8.

Chakravorty, S et al. ά5ŜǘŀƛƭŜŘ analysis of 16S ribosomal RNA gene segments for 
diagnosis of pathogenic bacteria." Journal of microbiological methods 69.2 (2007): 330-
339.

Atherosclerotic Plaque as
Polymicrobial Infected Biofilm



Infected Biofilms

Organisms 
Secrete Matrix

Cell to Cell 
communication 

Quorum 
Sensing

Resistant to 
antibiotics



Intestinal Origin of Bacteria in CAD

Detection of Intestinal Bacterial by 16S rRNA in 
both the Blood sample and Atherosclerotic 
plaques. (Li, 2016) 

Intestinal Bacteria in Plaques may Originate 
from Intestine.

Li, ChuanweiΣ Ŝǘ ŀƭΦ άZonulinregulates intestinal permeability and facilitates enteric 
ōŀŎǘŜǊƛŀ ǇŜǊƳŜŀǘƛƻƴ ƛƴ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ŘƛǎŜŀǎŜΦέ {ŎƛŜƴǘƛŦƛŎ ǊŜǇƻǊǘǎ с όнлмсύΥ нфмпнΦ



LPS Theory Of CAD

ά9ƴŘƻǘƻȄƛƴ-treated Rabbits exhibited 
significantly Accelerated 
Atherosclerosis compared with Control 
!ƴƛƳŀƭǎέ ό[ŜƘǊ Ŝǘ ŀƭΦ нллмύΦ

Lehr, Hans-!ƴǘƻƴΣ Ŝǘ ŀƭΦ άLƳƳǳƴƻǇŀǘƘƻƎŜƴŜǎƛǎ ƻŦ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ 9ƴŘƻǘƻȄƛƴ 
ŀŎŎŜƭŜǊŀǘŜǎ ŀǘƘŜǊƻǎŎƭŜǊƻǎƛǎ ƛƴ Ǌŀōōƛǘǎ ƻƴ ƘȅǇŜǊŎƘƻƭŜǎǘŜǊƻƭŜƳƛŎ ŘƛŜǘΦέ /ƛǊŎǳƭŀǘƛƻƴ 
104.8 (2001): 914-920.



Cholesterol or Infection?
TB Pericarditis

Goel, Pravin K., and NagarajaMoorthy. "Tubercular chronic calcific constrictive pericarditis." 
(2011). Heart Views. 2011 Jan-Mar; 12(1): 40ς41. 



White Cliffs of Dover
Microbial Calcification



Calcium Score Highly Predictive 
of Future Event

IŜŎƘǘΣ IŀǊǾŜȅ {Φ ά/ƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ŎŀƭŎƛǳƳ ǎŎŀƴƴƛƴƎΥ ǇŀǎǘΣ ǇǊŜǎŜƴǘΣ ŀƴŘ ŦǳǘǳǊŜΦέ W!//Υ 
Cardiovascular Imaging 8.5 (2015): 579-596.



Calcium Score  Predicts Survival

Al-Mallah, MouazH., et al. "Does coronary CT angiography improve risk stratification 
over coronary calcium scoring in symptomatic patients with suspected coronary 
artery disease? " European Heart Journal 15.3 (2013): 267-274.



Calcium Score  NOT Perfect

Samanta, Anweshan, et al. "SUBTOTAL LEFT MAIN DISEASE IN PATIENT WITH ZERO 
CALCIUM SCORE: IS IT POSSIBLE?." Journal of the American College of Cardiology 71.11 
Supplement (2018): A2197.



Calcium Score ςCT AngioAdd-On

Al-Mallah, MouazH., et al. "Does coronary CT angiography improve risk stratification 
over coronary calcium scoring in symptomatic patients with suspected coronary artery 
disease? Results from the prospective multicenter international CONFIRM registry." 
European Heart JournalςCardiovascular Imaging 15.3 (2013): 267-274.

Aids in 
Discrimination

1.36% of 
symptomatic 
patients w/ 
CAC=0 had 
obstructive 
CAD on CTAObstructive CAD



Left Main CAD with Zero CAC
(+)SPECT Perfusion Scan

Samanta, Anweshan, et al. "SUBTOTAL LEFT MAIN DISEASE IN PATIENT WITH ZERO 
CALCIUM SCORE: IS IT POSSIBLE?." Journal of the American College of Cardiology 71.11 
Supplement (2018): A2197.



SPECT Perfusion Scan

Kasim, ManoefrisΣ Ŝǘ ŀƭΦ άLƳǇǊƻǾŜŘ ƳȅƻŎŀǊŘƛŀƭ ǇŜǊŦǳǎƛƻƴ 
in stable angina pectoris by oral lumbrokinase: a pilot 
ǎǘǳŘȅΦέ ¢ƘŜ WƻǳǊƴŀƭ ƻŦ !ƭǘŜǊƴŀǘƛǾŜ ŀƴŘ /ƻƳǇƭŜƳŜƴǘŀǊȅ 
Medicine 15.5 (2009): 539-544.



Raggi, Paolo, Tracy Q. Callister, and LesleeJ. Shaw. "Progression of coronary artery 
calcium and risk of first myocardial infarction in patients receiving cholesterol-lowering 
therapy." Arteriosclerosis, thrombosis, and vascular biology24.7 (2004): 1272-1277.



Raggi, Paolo, Tracy Q. Callister, and LesleeJ. Shaw. "Progression of coronary artery 
calcium and risk of first myocardial infarction in patients receiving cholesterol-lowering 
therapy." Arteriosclerosis, thrombosis, and vascular biology24.7 (2004): 1272-1277.

>15%

<15%

Time to Acute MI



CAC progression of <15% per year is associated with a benign prognosis 
Harvey S. Hecht  JACC: Cardiovascular Imaging Volume 8, Issue 5, May 2015



4,609 
asymptomatic 
referred by 
primary for CAC. 

All cause 
mortality data.

Fig 2 Budoff, 
Matthew 
άtǊƻƎǊŜǎǎƛƻƴ ƻŦ 
coronary artery 
calcium predicts 
all-cause 
ƳƻǊǘŀƭƛǘȅάW!//: 
Cardiovascular 
Imaging 2010

Non-Progressors

Progressors



Statin Drugs
Beneficial in Males w/ Known CAD

Not Usefulfor PrimaryPrevention,Women,
Hemodialysis, COPD, Elderly (reverse epidemiology)

Beneficial in Diabetics- 20-30% Reduction Mortality

Not Usefulfor Calcium Score- May IncreaseCalcification

All Benefits Due to PleotrophicEffects ςNot Due to  
Cholesterol Lowering

Anti-Inflammatory- Inhibits Activation of Nuclear 
Factor Kappa Beta

Anti-Bacterial Effects



Statins A Failure for Calcium Score

ά!ǎ ƻŦ нлмл ǘƘŜǊŜ ƘŀŘ ōŜŜƴ ŦƛǾŜ ǊŀƴŘƻƳƛȊŜŘ ŎƻƴǘǊƻƭƭŜŘ 
studies showing that statin drug treatment does not 
reduce coronary calcium score.  

Worse, the statin treatment showed progression of 
coronary calcium score indistinguishable from the non-
ǘǊŜŀǘŜŘ ǇƭŀŎŜōƻ ƎǊƻǳǇΦέ 

New Studies : Statins Increase Arterial Calcification

Depletion of Vitamin K2

Quote Edward A. Gill, MD 
Gill EA Jr. Does statin therapy affect the progression of atherosclerosis measured by 
a coronary calcium score? CurrAtherosclerRep. 2010;12(2):83-7.



Statins PleotrophicEffects
Clinical Observations

Statins While Undergoing CABG: 50-70% reduction 
in Mortality. (Curtis 2017) (Barakat 2016)

Statins Improve Survival in Sepsis and Pneumonia. 
(Hennessy,2016)

/ǳǊǘƛǎΣ aƛŎƘŀŜƭΣ Ŝǘ ŀƭΦ ά9ŦŦŜŎǘ ƻŦ 5ƻǎŜ ŀƴŘ ¢ƛƳƛƴƎ ƻŦ tǊŜƻǇŜǊŀǘƛǾŜ {ǘŀǘƛƴǎ ƻƴ aƻǊǘŀƭƛǘȅ !ŦǘŜǊ 
/ƻǊƻƴŀǊȅ !ǊǘŜǊȅ .ȅǇŀǎǎ {ǳǊƎŜǊȅΦέ ¢ƘŜ !ƴƴŀƭǎ ƻŦ ¢ƘƻǊŀŎƛŎ {ǳǊƎŜǊȅ όнлмтύΦ
BarakatΣ !ƳǊ CΦΣ Ŝǘ ŀƭΦ άtŜǊƛƻǇŜǊŀǘƛǾŜ ǎǘŀǘƛƴ ǘƘŜǊŀǇȅ ŦƻǊ ǇŀǘƛŜƴǘǎ ǳƴŘŜǊƎƻƛƴƎ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ 
ōȅǇŀǎǎ ƎǊŀŦǘƛƴƎΦέ ¢ƘŜ !ƴƴŀƭǎ ƻŦ ǘƘƻǊŀŎƛŎ ǎǳǊƎŜǊȅ млмΦн όнлмсύΥ уму-825.
IŜƴƴŜǎǎȅΣ 9ƳƳŀΣ Ŝǘ ŀƭΦ άLǎ ǘƘŜǊŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǊŜǇǳǊǇƻǎƛƴƎ ǎǘŀǘƛƴǎ ŀǎ ƴƻǾŜƭ ŀƴǘƛƳƛŎǊƻōƛŀƭǎΚΦέ 
Antimicrobial agents and chemotherapy 60.9 (2016): 5111-5121.



Statins PleotrophicEffects
Anti-Inflammatory Mechanisms

SuppressesLPSSignaling inMonocytes(Patel,2004)

Blocks LPS -release of IL-6 and TNF-alpha.  Decreases 
Nuclear factor-kappaB- direct anti-inflammatory effect. 
(Devaraj,2006)

Prevents TNF-alpha-induced NF-kappaBactivation and 
gene transcription in cultured EC.(Hölschermann, 2006)

tŀǘŜƭΣ ¢ǳǎƘŀǊ wΦΣ ŀƴŘ {ƛƻōƘŀƴ !Φ /ƻǊōŜǘǘΦ ά{ƛƳǾŀǎǘŀǘƛƴ ǎǳǇǇǊŜǎǎŜǎ [t{-induced Akt 
phosphorylation in the human monocyte cell line THP-мΦέ WƻǳǊƴŀƭ ƻŦ {ǳǊƎƛŎŀƭ wŜǎŜŀǊŎƘ 
116.1 (2004): 116-120.
5ŜǾŀǊŀƧΣ {ǊƛŘŜǾƛΣ 9Ƴƛƭȅ /ƘŀƴΣ ŀƴŘ LǎƘǿŀǊƭŀƭ WƛŀƭŀƭΦ ά5ƛǊŜŎǘ ŘŜƳƻƴǎǘǊŀǘƛƻƴ ƻŦ ŀƴ 
ŀƴǘƛƛƴŦƭŀƳƳŀǘƻǊȅ ŜŦŦŜŎǘ ƻŦ ǎƛƳǾŀǎǘŀǘƛƴ ƛƴ ǎǳōƧŜŎǘǎ ǿƛǘƘ ǘƘŜ ƳŜǘŀōƻƭƛŎ ǎȅƴŘǊƻƳŜΦέ ¢ƘŜ 
Journal of Clinical Endocrinology & Metabolism 91.11 (2006): 4489-4496.
Hölschermann, Hans, et al. "Statins prevent NF- Bˁ transactivation independently of the 
IKK-pathway in human endothelial cells." Atherosclerosis 185.2 (2006): 240-245.



Statins PleotrophicEffects
Anti-Bacterial Drug

IŜƴƴŜǎǎȅΣ 9ƳƳŀΣ Ŝǘ ŀƭΦ άLǎ ǘƘŜǊŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǊŜǇǳǊǇƻǎƛƴƎ ǎǘŀǘƛƴǎ ŀǎ ƴƻǾŜƭ 
ŀƴǘƛƳƛŎǊƻōƛŀƭǎΚΦέ !ƴǘƛƳƛŎǊƻōƛŀƭ ŀƎŜƴǘǎ ŀƴŘ ŎƘŜƳƻǘƘŜǊŀǇȅ слΦф όнлмсύΥ рммм-5121.



Diabetics Accelerated CAD



HyperGlycemiaDrives 
Intestinal Barrier Dysfunction

ThaissΣ /ƘǊƛǎǘƻǇƘ !ΦΣ Ŝǘ ŀƭΦ άIȅǇŜǊƎƭȅŎŜƳƛŀ ŘǊƛǾŜǎ ƛƴǘŜǎǘƛƴŀƭ ōŀǊǊƛŜǊ ŘȅǎŦǳƴŎǘƛƻƴ 
ŀƴŘ Ǌƛǎƪ ŦƻǊ ŜƴǘŜǊƛŎ ƛƴŦŜŎǘƛƻƴΦέ {ŎƛŜƴŎŜ όнлмуύΥ

9ƭŜǾŀǘŜŘ .ƭƻƻŘ {ǳƎŀǊ ƛǎ ŀ ά! 5ǊƛǾŜǊ ƻŦ 
LƴǘŜǎǘƛƴŀƭ .ŀǊǊƛŜǊ 5ȅǎŦǳƴŎǘƛƻƴέΦ

άDƭǳŎƻǎŜ ŀǎ ŀƴ hǊŎƘŜǎǘǊŀǘƻǊ ƻŦ LƴǘŜǎǘƛƴŀƭ 
.ŀǊǊƛŜǊ CǳƴŎǘƛƻƴΦέ



HgbA1c and MI

Feinman, Richard D., et al. "Dietary carbohydrate restriction as the first approach 
in diabetes management: critical review and evidence base." Nutrition 31.1 
(2015): 1-13.



Diabetics Have Leaky Gut and Low 
Level Endotoxemia

/ŀǊƴŜǾŀƭŜΣ wΦΣ Ŝǘ ŀƭΦ ά[ƻǿ-grade endotoxemia, gut permeability and platelet 
ŀŎǘƛǾŀǘƛƻƴ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ƛƳǇŀƛǊŜŘ ŦŀǎǘƛƴƎ ƎƭǳŎƻǎŜΦέ bǳǘǊƛǘƛƻƴΣ aŜǘŀōƻƭƛǎƳ ŀƴŘ 
Cardiovascular Diseases 27.10 (2017): 890-895.

Aravindhan, VivekanandhanΣ Ŝǘ ŀƭΦ ά/ƘǊƻƴƛŎ ŜƴŘƻǘƻȄŜƳƛŀ ƛƴ ǎǳōƧŜŎǘǎ ǿƛǘƘ ǘȅǇŜ-1 
ŘƛŀōŜǘŜǎ ƛǎ ǎŜŜƴ ƳǳŎƘ ōŜŦƻǊŜ ǘƘŜ ƻƴǎŜǘ ƻŦ ƳƛŎǊƻǾŀǎŎǳƭŀǊ ŎƻƳǇƭƛŎŀǘƛƻƴǎΦέ PloSone 
10.9 (2015): e0137618.

Patients with elevated fasting blood sugar had 
significantly higher levels of LPS, zonulinand oxLDL
compared to control subjects.

Diabetics had significantly higher serum LPS, and higher 
inflammatory cytokines IL-6 and TNF-alpha.



Diabetics ςBenefits of Statins

Diabetics Have Accelerated Coronary Artery Disease

Elevated Glucose Induces Leaky Gut

Statins Reduce Mortality by 20-30% in early Diabetic

Statins Ineffective for End Stage Diabetics on 
Hemodialysis.

Statin Benefits NOT DUE to Cholesterol Lowering

All of Statin Benefits Due to PleotrophicEffects 
(anti-inflammatory, antibacterial)

Raggi et al. (22) Prognostic value of coronary artery calcium screening in subjects with and 
without diabetes. Journal of the American College of Cardiology 2004;43(9):1663-1669.



Calcium Score in Diabetics

Raggi et al. (22) Prognostic value of coronary artery calcium screening in subjects with and 
without diabetes. Journal of the American College of Cardiology 2004;43(9):1663-1669.

Non-Diabetics Diabetics



Progression of Calcium Score in Diabetics

Kiramijyan, Sarkis, 
Ŝǘ ŀƭΦ άLƳǇŀŎǘ ƻŦ 
coronary artery 
calcium progression 
and statin therapy 
on clinical outcome 
in subjects with and 
without diabetes 
ƳŜƭƭƛǘǳǎΦέ AmJCard 
cardiology (2013): 
356-361.





ÅMartha is Asymptomatic 56 year old Nurse 
CAC = 101 (94th Percentile)

ÅRx: Bioidentical Hormone Program
ÅRx: Aged Garlic, Vit C, TocoVit E, Vit K2 (MK-7), 

Gluten Free Diet 

ÅOne Year Later CAC =109, 9% annual increase 
Å (22% increase expected, Budoff2005 Manson 2007) 

Budoff, Matthew J., et al. "Effects of hormone replacement on progression of coronary 
calcium as measured by electron beam tomography." Journal of women's health14.5 
(2005): 410-417. (177 women  9% E2 vs 22% control Annual Progression)



Estrogen Slows Calcium Progression

7.4 Year Follow Up of WHI
( 50-60 yrs) Premarin-Alone 

32% Less Calcium  in the 
Estrogen Treated Arm of the 
²ƻƳŜƴΩǎ IŜŀƭǘƘ LƴƛǘƛŀǘƛǾŜΦ

Manson, JoAnn E., et al. "Estrogen therapy and coronary-artery calcification." New 
England Journal of Medicine 356.25 (2007): 2591-2602.



Estrogen Prevents Heart Disease

11 Year Follow Up of WHI
ά¸ƻǳƴƎŜǊέ ŀƎŜ ƎǊƻǳǇ όŀƎŜ рл-60 yrs), 

HRT with Premarin-Alone 

41% Reduction in Coronary Artery Disease. 

46% Reduction in Myocardial Infarctions.

27 % Reduction in All Cause Mortality.

20-30% Reduction in Invasive Breast Cancer.

JAMA. 2011;305(13):1305-1314. Health Outcomes After Stopping Conjugated Equine 
Estrogens Among Postmenopausal Women With Prior HysterectomyA Randomized 
Controlled Trial ςAndrea Z. LaCroix, PhD;Rowan T. Chlebowski, MD, PhD; JoAnn E. 
Manson, MD, DrPH; for the WHI Investigators



What Works for Calcium Score ?

Estrogen HRT

Aged Garlic

Vit C, Lysine (Linus Pauling) 

Tocotrienol Vit E 

MK7- Vit K2

Gluten Free Diet

? MTHFR ςMethyl-folate

? Homocysteine ςB6,B12, Methylfolate

BudoffΣ aŀǘǘƘŜǿΦ ά!ƎŜŘ ƎŀǊƭƛŎ ŜȄǘǊŀŎǘ ǊŜǘŀǊŘǎ ǇǊƻƎǊŜǎǎƛƻƴ ƻŦ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ŎŀƭŎƛŦƛŎŀǘƛƻƴΦέ 
The Journal of nutrition 136.3 (2006): 741S-744S
Gonen, AyeletΣ Ŝǘ ŀƭΦ ά¢ƘŜ ŀƴǘƛŀǘƘŜǊƻƎŜƴƛŎ ŜŦŦŜŎǘ ƻŦ ŀƭƭƛŎƛƴΥ ǇƻǎǎƛōƭŜ ƳƻŘŜ ƻŦ ŀŎǘƛƻƴΦέ 
Pathobiology 72.6 (2005): 325-334. 



Testosterone for Males



Testosterone Improves Survival in AODM 

JIM, 46 y/o Stockbroker with Chronic Fatigue, AODM. 

Testosterone 290

FBS =120  HgbA1c =6.2 

LH,FSH Low Normal 

Rx: Testosterone CypInjections 100 mg weekly, 
Metformin, Gluten Free Low Carb Diet.  

One Year Later: More Energy, Lost 20 LBS Weight.

Testosterone = 650

FBS = 98

HgbA1c = 5.8

Muraleedharan, Vakkat, et al. "Testosterone deficiency is associated with increased risk of 
mortality and testosterone replacement improves survival in men with type 2 diabetes." 
European Journal of Endocrinology 169.6 (2013): 725-733.



Testosterone Improves Survival in AODM 

U of Sheffield

581 males 
AODM 
6 year F/U

Red Line 
Low T 
Untreated

Green Line 
Low T 
Treated

Grey-High T 
Untreated

Muraleedharan, Vakkat, et al. "Testosterone deficiency is associated with increased risk of 
mortality and testosterone replacement improves survival in men with type 2 diabetes." 
European Journal of Endocrinology 169.6 (2013): 725-733.



Testosterone for Males w/ CVD

ÅTestosterone RX for 77 males w/ CVD Over 8 Yrs. 
ÅImproved Glycemic Control, FBS, HgbA1c
ÅDecrease Weight  
ÅDecrease in Waist Circumference  
ÅDecrease in BMI. 
ÅImproved BP
ÅNo Calcium Score Data ?   Would be Nice.

IŀƛŘŜǊΣ !ƘƳŀŘΣ Ŝǘ ŀƭΦ άaŜƴ ǿƛǘƘ ǘŜǎǘƻǎǘŜǊƻƴŜ ŘŜŦƛŎƛŜƴŎȅ ŀƴŘ ŀ ƘƛǎǘƻǊȅ ƻŦ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ 
diseases benefit from long-term testosterone therapy: observational, real-life data from a 
ǊŜƎƛǎǘǊȅ ǎǘǳŘȅΦέ ±ŀǎŎǳƭŀǊ ƘŜŀƭǘƘ ŀƴŘ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ мн όнлмсύΥ нрмΦ όDŜǊƳŀƴȅύ



Testosterone Reduces HgbA1C

IŀƛŘŜǊΣ !ƘƳŀŘΣ Ŝǘ ŀƭΦ άaŜƴ ǿƛǘƘ ǘŜǎǘƻǎǘŜǊƻƴŜ ŘŜŦƛŎƛŜƴŎȅ ŀƴŘ ŀ ƘƛǎǘƻǊȅ ƻŦ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ 
diseases benefit from long-term testosterone therapy: observational, real-life data from a 
ǊŜƎƛǎǘǊȅ ǎǘǳŘȅΦέ ±ŀǎŎǳƭŀǊ ƘŜŀƭǘƘ ŀƴŘ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ мн όнлмсύΥ нрмΦ



Testosterone for Males w/ CVD

Åάbƻ tŀǘƛŜƴǘ {ǳŦŦŜǊŜŘ  aŀƧƻǊ !ŘǾŜǊǎŜ 
/ŀǊŘƛƻǾŀǎŎǳƭŀǊ 9ǾŜƴǘ ά
Åά{ǳǎǘŀƛƴŜŘ LƳǇǊƻǾŜƳŜƴǘǎ ƛƴ !ƭƭ 
/ŀǊŘƛƻƳŜǘŀōƻƭƛŎ wƛǎƪ CŀŎǘƻǊǎ ά
Åάaŀȅ ōŜ 9ŦŦŜŎǘƛǾŜ ƛƴ {ŜŎƻƴŘŀǊȅ 

Prevention CV Events in Hypogonadal 
aŜƴ ǿƛǘƘ /±5Φέ

IŀƛŘŜǊΣ !ƘƳŀŘΣ Ŝǘ ŀƭΦ άaŜƴ ǿƛǘƘ ǘŜǎǘƻǎǘŜǊƻƴŜ ŘŜŦƛŎƛŜƴŎȅ ŀƴŘ ŀ ƘƛǎǘƻǊȅ ƻŦ ŎŀǊŘƛƻǾŀǎŎǳƭŀǊ 
diseases benefit from long-term testosterone therapy: observational, real-life data from a 
ǊŜƎƛǎǘǊȅ ǎǘǳŘȅΦέ ±ŀǎŎǳƭŀǊ ƘŜŀƭǘƘ ŀƴŘ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘ мн όнлмсύΥ нрмΦ



Final Word from the Mayo Clinic

Åά¢ŜǎǘƻǎǘŜǊƻƴŜ ƭŜǾŜƭǎ Ƴŀȅ ŘƛǊŜŎǘƭȅ ŎŀǳǎŜ όƻǊ 
prevent) CAD and CVD events, or 
testosterone levels may simply be a 

MARKERof overall quality of health and 

have no direct effect on CAD and CVD events 
ŀǘ ŀƭƭέΦ vǳƻǘŜ Υ DrAndrew ElagiziMayo Clinic 2018

Elagizi, Andrew, Tobias S. Köhler, and Carl J. LavieΦ ά¢ŜǎǘƻǎǘŜǊƻƴŜ ŀƴŘ /ŀǊŘƛƻǾŀǎŎǳƭŀǊ IŜŀƭǘƘΦϦ 
Mayo Clinic Proceedings. Vol. 93. No. 1. Elsevier, 2018.

ÅLeaky Gut ?Low FSH, Low LH

ÅLow Level Endotoxemia LPS Causes CAD



Thyroid and the Heart



HUNT Study
TSH in 17,000 women, no thyroid or heart disease. 

!ƭƭ ǇŀǘƛŜƴǘǎ ƘŀŘ άƴƻǊƳŀƭ ¢{Iέ лΦр ǘƻ оΦр

Lower TSH, Intermediate and Upper TSH levels

Mortality from heart disease over an 8 years.

TSH           Death from Heart Disease  

Group 1  0.50-1.4  baseline risk

Group 2 1.5-2.4 40% higher than baseline

Group 3 2.5-3.5 70% higher than baseline

Åsvold, BjørnhΦΣ Ŝǘ ŀƭΦ ά¢ƘȅǊƻǘǊƻǇƛƴ ƭŜǾŜƭǎ ŀƴŘ Ǌƛǎƪ ƻŦ Ŧŀǘŀƭ ŎƻǊƻƴŀǊȅ ƘŜŀǊǘ ŘƛǎŜŀǎŜΥ 
ǘƘŜ I¦b¢ ǎǘǳŘȅΦέ !ǊŎƘƛǾŜǎ ƻŦ ƛƴǘŜǊƴŀƭ ƳŜŘƛŎƛƴŜ мсуΦу όнллуύΥ урр-860.



Sub-Clinical Hypothyroidism 

Elevated Serum TSH  5 -10 mIU/L 

Normal Thyroid Hormone Levels 
(Free T3, Free T4)

Razvi, Salman, et al. 2012.Arch Int Med) Levothyroxine treatment of subclinical 
hypothyroidism, fatal and nonfatal cardiovascular events, and mortality



Sub-Clinical Hypothyroidism 

3040 pts, 40-70 yrs. Randomized to 
Levo75 or Placebo, Followed 8yrs. 

LevoTreated: Fewer Ischemic Heart 
Disease  Events, Reduced All-Cause 
Mortality

Razvi, Salman, et al. 2012.Arch Int Med) Levothyroxine treatment of subclinical 
hypothyroidism, fatal and nonfatal cardiovascular events, and mortality



Sub-Clinical Hypothyroidism
LevoImproves Survival 

Razvi, Salman, et al. 2012.Arch Int Med) Levothyroxine treatment of subclinical 
hypothyroidism, fatal and nonfatal cardiovascular events, and mortality

Levo75 mcg

No Levo



Mouse Model of Endotoxemia 
IP INJ LPS. 

70% survival in T3 -Treated 
Mice.

10 % Survival in Hypothyroid 
Mice.

T3 Significantly Protected 
Mice Against LPS 
Endotoxemia.

Thyroid Enhances Immune System

PerrottaΣ /ǊƛǎǘƛŀƴŀΣ Ŝǘ ŀƭΦ ά¢ƘŜ ǘƘȅǊƻƛŘ ƘƻǊƳƻƴŜ ǘǊƛƛƻŘƻǘƘȅǊƻƴƛƴŜ ŎƻƴǘǊƻƭǎ ƳŀŎǊƻǇƘŀƎŜ 
ƳŀǘǳǊŀǘƛƻƴ ŀƴŘ ŦǳƴŎǘƛƻƴǎΥ ǇǊƻǘŜŎǘƛǾŜ ǊƻƭŜ ŘǳǊƛƴƎ ƛƴŦƭŀƳƳŀǘƛƻƴΦέ ¢ƘŜ !ƳŜǊƛŎŀƴ ƧƻǳǊƴŀƭ 
of pathology 184.1 (2014): 230-247.



Hypothyroidism and CAC

Low FT3 Level is Important Risk Factor 
of High Calcification Scores and MACE 
όaŀƧƻǊ !ŘǾŜǊǎŜ /ŀǊŘƛŀŎ 9ǾŜƴǘύΦέ

Zhu, LijieΣ Ŝǘ ŀƭΦ άwŜƭŀǘƛƻƴǎƘƛǇ ƻŦ ǎŜǊǳƳ ŦǊŜŜ ¢о ǿƛǘƘ ǘƘŜ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ŎŀƭŎƛŦƛŎŀǘƛƻƴ ŀƴŘ 
ƳŀƧƻǊ ŀŘǾŜǊǎŜ ŎŀǊŘƛŀŎ ŜǾŜƴǘǎ ƛƴ ǇŀǘƛŜƴǘǎ ǿƛǘƘ ǎǳǎǇŜŎǘŜŘ ŎƻǊƻƴŀǊȅ ŀǊǘŜǊȅ ŘƛǎŜŀǎŜΦέ 
Zhonghuaxinxueguan bingza zhi42.12 (2014): 1017-1021.
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Cardiology 60.8 (2012): 730-737. 

w!½±LΣ {ŀƭƳŀƴΣ Ŝǘ ŀƭΦ ά¢ƘŜ LƴŎƛŘŜƴŎŜ ƻŦ LǎŎƘŜƳƛŎ IŜŀǊǘ 5ƛǎŜŀǎŜ ŀƴŘ aƻǊǘŀƭƛǘȅ ƛƴ tŜƻǇƭŜ 
ǿƛǘƘ {ǳōŎƭƛƴƛŎŀƭ IȅǇƻǘƘȅǊƻƛŘƛǎƳΥ wŜŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ²ƘƛŎƪƘŀƳ {ǳǊǾŜȅ /ƻƘƻǊǘΦέ ¢ƘŜ 
Journal of clinical endocrinology and metabolism 95.4 (2010): 1734-1740.

RodondiΣ bƛŎƻƭŀǎΣ Ŝǘ ŀƭΦ ά{ǳōŎƭƛƴƛŎŀƭ IȅǇƻǘƘȅǊƻƛŘƛǎƳ ŀƴŘ ǘƘŜ wƛǎƪ ƻŦ /ƻǊƻƴŀǊȅ IŜŀǊǘ 
5ƛǎŜŀǎŜ ŀƴŘ aƻǊǘŀƭƛǘȅΦέ W!a!Υ ǘƘŜ ƧƻǳǊƴŀƭ ƻŦ ǘƘŜ !ƳŜǊƛŎŀƴ aŜŘƛŎŀƭ !ǎǎƻŎƛŀǘƛƻƴ олпΦмн 
(2010): 1365.



Linus Pauling Protocol 
High Dose Vitamin C  Slows Progression of CAC
55 patientstreatedwith HighDoseVitaminC, (and 
other nutrients)

Subsetof 21patientswith CAC<100

SerialEBT(ElectronBeamCATCalcium Score

Treated Patients had significant slowing of progression 
of CAC

Untreated pts 34% annual progression 

Treated pts 6%annual progression.(Fig 3b. 
Niedzwiecki, 1996)

Niedzwiecki, Aleksandra, and Matthias RathΦ άbǳǘǊƛǘƛƻƴŀƭ ǎǳǇǇƭŜƳŜƴǘ ǇǊƻƎǊŀƳ Ƙŀƭǘǎ 
progression of early coronary atherosclerosis documented by ultrafast computed 
ǘƻƳƻƎǊŀǇƘȅΦέ WƻǳǊƴŀƭ ƻŦ !ǇǇƭƛŜŘ bǳǘǊƛǘƛƻƴ пу όмффсύΥ суς78.



Aged Garlic for Calcium Score

Reduces Progression 
of Calcium Score by 
60-70% compared to 
controls. 

BudoffM. Aged garlic extract retards progression of coronary artery calcification. J 
Nutr. 2006;136(3 Suppl):741S-744S.
BudoffMJ, Ahmadi N, Gul KM, et al. Aged garlic extract supplemented with B vitamins, 
folic acid and L-arginine retards the progression of subclinical atherosclerosis: a 
randomized clinical trial. PrevMed. 2009;49(2-3):101-7.
Zeb I, Ahmadi N, Nasir K, et al. Aged garlic extract and coenzyme Q10 have favorable 
effect on inflammatory markers and coronary atherosclerosis progression: A 
randomized clinical trial. J Cardiovasc Dis Res. 2012;3(3):185-90.



Aged Garlic 
Mechanism for Prevention

in Apo-E Mouse

Daily Garlic (Allicin) Reduced Plaque 
Area 70% in ApoE-Deficient Mice, and 
60% in LDL receptor knockout mice. 

Garlic (Allicin) : NO Effect on Lipid 
Levels.

GonenA, HaratsD, RabinkovA, et al. The antiatherogenic effect of allicin: possible 
mode of action. Pathobiology. 2005;72(6):325-34.  Ayelet Gonen, Aviv Shaish, and Dror
Harats, Institute of Lipid and Atherosclerosis.



Allicin Reduces Plaque 
in Apo-E Mice

Placebo

Allicin (Garlic)



Pseudomonas Infected Biofilm

Pseudomonas in 6 of 
15 atherosclerotic 
plaques.(Bernard Lanter, 
2014)  

Pseudomonas 
(Chryseomonas) in all 
(100%) plaque 
specimens (OmryKoren
2011)  

LanterBB, Sauer K, Davies DG. Bacteria present in carotid arterial plaques are found as 
biofilm deposits which may contribute to enhanced risk of plaque rupture. MBio. 
2014;5(3):e01206-14.
KorenO, SporA, FelinJ, et al. Human oral, gut, and plaque microbiota in patients with 
atherosclerosis. Proc Natl AcadSci U S A. 2011;108 Suppl 1:4592-8.



Garlic  (Allicin)  Effective For
Pseudomonas Biofilm

Garlic is Anti-Microbial. 

Garlic Effective Against 
Pseudomonas Biofilm.

Inhibits Quorum Sensing 
and Virulence. (66-67)  

BjarnsholtT, GivskovM. The role of quorum sensing in the pathogenicity of the cunning 
aggressor Pseudomonas aeruginosa. Anal BioanalChem. 2007;387(2):409-14.
HarjaiK, Kumar R, Singh S. Garlic blocks quorum sensing and attenuates the virulence of 
Pseudomonas aeruginosa. FEMS Immunol Med Microbiol. 2010;58(2):161-8.
LihuaL, JianhuitW, JialiniY, YayinL, GuanxinL. Effects of allicin on the formation of 
Pseudomonas aeruginosa biofinm and the production of quorum-sensing controlled 
virulence factors. Pol J Microbiol. 2013;62(3):243-51.



Leaky Gut, Gluten Sensitivity, 
Early Auto-Immune Disease

Lab Pattern- Low B12, Low Fe, Low Se, Low 
Triglycerides, Hair Loss, Muscle Cramping.

Elevated Anti-Gliadin Antibodies (blood or stool)

Chronic Low Grade Endotoxemia ςCoronary 
Artery Calcium Score

Food Sensitivity Testing

Gluten Free Diet- Wheat, Dairy, Egg, Soy etc.

Hypochlorhydria? ςBetaine HCL


