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DIABETIC CORONARY PLAQUE AND THERAPEUTIC 
VALUE OF AGED GARLIC EXTRACT 

 
Coronary artery disease is a major cause of mortality and morbidity 
among diabetics.1 Diabetes patients without prior myocardial infarct 
(MI) i.e. heart attack, have a risk of MI similar to non-diabetic 

patients with previous MI. This is the basis of the belief that in terms of coronary heart 
disease risk, diabetes is a heart disease equivalent. Therefore, guidelines for the 
management of type 2 diabetes recommend in addition to blood glucose management, 
addressing cardiovascular risk factors including lifestyle, statin treatment, 
antihypertensive agents, and for high- or very-high risk patients, antiplatelet therapy.  
 
The normal history of diabetic patients is similar to non-diabetics in spite of medications 
to manage hyperglycemia, the disease progresses restlessly until insulin dependence 
approaches the same dependence as Type 1 diabetics have. Older agents, while they 
were found to reduce microvascular complications, benefits regarding the reduction of 
cardiovascular disease have not been demonstrated. About 10 years ago a new class 
of anti-hyperglycemic drug was introduced. Three have been found to reduce the risk of 
cardiovascular death, heart attack, and stroke. They are Empagliflozjn, Liraglutide and 
Semaglutide. The absolute risk reductions for this composite endpoint over 2-3 years 
follow-up were 1.6% 1.9% and 2.3% respectively. 
 
The common side effects are polyuria, dehydration, diabetic ketoacidosis, and 
increased genitourinary infections. 2 In 2018 the FDA added another side effect, 
necrotizing fasciitis (aka flesh eating disease or Fournier’s gangrene) ) of the perineum, 
the space between the anus and the scrotum in the male or between the anus and the 
vulva in the female.3 This disease is difficult to treat and frequently requires multiple 
interventions. Between 2013 and 2018 the FDA has reported 55 cases.  
 
Statins for primary and secondary prevention for diabetics have not produced 
impressive results in the sense that they beg for something better.4 The tables below 
illustrate this. The first table is for primary prevention in diabetics with no heart 
(vascular) disease. AAR is the absolute risk reduction. Both tables are adapted from a 
chapter written by your editor in the book Atherosclerosis. Risk Factors, Prevention, and 
Treatment.4  
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Trial AAR No Benefit 

ASCOT 0.6% 99.4% 

ASPEN 0.7% 99.3% 

CARDS 1.9% 98.1% 

 
The second table shows outcomes for the Cholesterol Treatment Trialists Collaboration 
study.5 The presence of vascular disease indicates secondary prevention. These statin 
studies had durations of about 5 years and the endpoints were typically a composite of 
fatal or non-fatal heart attack or cardiac revascularization. Absolute risk reductions are 
given. 
 

Category ARR No Benefit 

Diabetes, No vascular disease 2.6% 97.4% 

Diabetes, Vascular disease 5.3% 94.7% 

No diabetes, No vascular disease 1.6% 98.4% 

No diabetes, Vascular disease 5.0% 95.0% 

 
Coronary atherosclerosis implies coronary plaque. Coronary plaque burden is generally 
measured non-invasively by a CT scan which identifies calcified plaques. Once plaque 
becomes established it progressed over the years with considerable individual variation 
in rate.  
  
A necessary condition for the presence of heart disease due to coronary atherosclerosis 
is obviously the presence of coronary plaque. Heart attacks are due to plaque rupture 
causing artery blockage and angina is due to coronary occlusion severe enough to 
cause heart distress, frequently on exertion. Angina without exertion is called stable 
whereas angina triggered, for example, by temporary exertion is termed unstable and 
indicates advanced coronary heart disease. Coronary plaque is revealed by a CT scan 
(also called electron beam computed tomography) which identifies calcified plaque and 
creates a coronary artery calcium score (CACS). CACS quantifies the plaque burden 
based only on calcified plaque. Repeated scans over the years will reveal the rate of 
progression. There is considerable variation in the rate. Highly sophisticated scans have 
been developed which distinguish and quantify a variety of coronary plaque. 
 
The CT scan was never added to the old standbys for the routine physical exam. Part of 
the reason was probably that there was not much one could do about worrisome levels 
of plaque. Statin manufacturers tried desperately to prove that their wonder drugs 
slowed progression but the data, mostly based on carotid artery measurements of the 
intimal thickness are far from impressive. Coronary artery scanning can identify different 
types of plaque and a type of plaque called necrotic is the most susceptible to rupture 
and initiation of a heart attack. 
 
Thus, when the physician wishes to determine if a diabetic patient is at risk of 
atherosclerosis-related heart disease, in the absence of a CT scan, the question cannot 
be answered definitively. In fact, an amazing number of individuals have zero plaque. 
Estimating the risk of acute coronary events is generally done with an online calculator. 
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Most do not even allow the input of the CACS. It is simple to plug the patient’s numbers 
into a risk calculator, but a key piece of data is missing. The MESA calculator includes 
CACS. The CACS is rarely known except for the upper income group, business 
executives or those enrolled in database creation and maintenance such as MESA 
which include this parameter. For diabetics this turns out to be an especially important 
number related to possible overtreatment over years with statins which have adverse 
side effects.  
 
A study published in 2017 in JAMA Oncology examined the atherosclerosis associated 
cardiovascular disease (ASCVD) risk in a cohort of almost 5000 men and women (mean 
age 70) from four cohorts. Only 10-15% was diabetic.6 The researchers present 11-year 
cumulative probabilities of being ASCVD event free for several ranges of baseline 
plaque burden quantified by the calcium score. For zero score it was 95%, for a score 1-
100 85%, 101 to 300 80%, and > 300 70%.6 CAC score had a greater association with 
incident CHD events than did age. When traditional cardiovascular risks (cholesterol, 
high blood pressure, age, family history, and presence of statin and hypertension 
medication) were combined with CAC score this provided improved prediction of the risk 
of CHD events. Clearly, knowledge of the extent of plaque burden is important. 
However, routine use of calcium scores would involve a huge CT scan capability.  
 
A recently published study involving diabetics examined the issue of diabetes being 
considered a risk factor for MI (heart attack).7 the study made use of individuals 
undergoing coronary angiography.  The study linked these individuals to the Danish 
Heart Registry. The registry provided information on the incidence of MI, cardiac death, 
all-cause mortality, and coronary revascularization such as by artery bypass. Coronary 
artery disease was defined as crossing thresholds for artery narrowing or artery 
blockage, in other words the extent of atherosclerosis.  
  
A total of 86,000 patients were included. Of these 36% had neither CAD nor diabetes, 
4.7% had diabetes alone, 49% had CAD alone, and 10% had both CAD and diabetes. 
Event-free probabilities occurring over a mean follow up of 9 years were evaluated. The 
results showed that MI, cardiovascular mortality, and coronary revascularization, each 
exhibited a cumulative incidence that was almost indistinguishable for those without 
CAD and either the presence or absence of diabetes. In other words, if atherosclerosis 
was absent, diabetes was not a risk factor if present.  
 
However, the presence of CAD increased the incidence of these three events in 
diabetics compared to no diabetes of from 3% to 4.5 %. Thus, the presence of diabetes 
increased risk, but the absolute increase was only 1.5% which is not large. The study 
was not designed to examine the impact of statins since most subjects were taking 
them at baseline. The authors conclude that diabetes patients without coronary artery 
disease (diagnosed by coronary angiography) have a low risk of heart attack, not 
substantially increased compared to patients with neither CAD nor diabetes. However, 
diabetes did increase the risk of heart attack.  
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What action can one take confronted with present and progressing coronary artery 
plaque? Conventional approaches appear to offer little value. Matthew Budoff, a 
professor at Harbor UCLA Medical Center and the Lundquist Institute for Biomedical 
Innovation, a well-known expert on coronary plaque and heart disease, has 
demonstrated during the past decade that oral aged garlic extract (AGE) induced 
significant plaque regression and addition of vitamins and coenzyme Q-10 
supplementation enhanced the effect. His group has published an important series of 
papers8-12 but a there is evidence of lack of enthusiasm in Mainstream Medicine. After 
all, AGE is sold in most health food stores and on Amazon, mostly under the brand 
name Kyolic.  
  
Three significant studies from Budoff’s group which were not focused on diabetics but 
illustrate the power of AGE are summarized below.  
 

•     Budoff et al10 studied 23 patients with known coronary heart disease (CHD) and 

compared the progression of coronary plaque with the control. Over 1 year, 

progression in the aged garlic group was 7.5% whereas for the control it was 

22.2%.  

•     In a second study Budoff et al11 found for 65 patients at intermediate risk of 

hearts disease (baseline calcium score  > 30), that aged garlic, vitamin B-12, folic 

acid, vitamin B6 and the amino acid  L-arginine used together as a supplement 

significantly slowed plaque progression over one year. The treated group had a 

value of 6.8% compared to the control of 26.5%. 

•     Zeb et al enrolled 65 asymptomatic intermediate risk men (baseline calcium 

score 10) aged 55 ± 6 years and used aged garlic plus coenzyme Q-10 for one 

year. Progression for the treated group was 32% vs. 58% for the control.13 

 

Early this year Budoff’s group published the results of a study which examined the 
effectiveness of AGE alone on plaque regression for 5 types of plaques, dense, 
calcified, fibrous fatty, fibrous, and low-attenuation plaque.14 This was not a large study, 
randomizing only 80 participates with Type 2 diabetes to AGE or a placebo. Plaque 
burden was measured at baseline and at one year. Both groups included statin users, 
typical of diabetics. Only significant benefit was seen with the low-attenuation plaque 
(attenuation of the scanning beam). In the controls there was a 57% progression 
whereas in the AGE group there was a 29% reduction. These appear to be sensational 
results, especially since the plaques displaying low attenuation are the plaques most 
prone to rupture. They cite other studies demonstrated increased risk of MI and cardiac 
death with large amounts of this type of plaque. Furthermore, the low attenuation plaque 
has been shown associated with rapidly progressing coronary heart disease. 
 
This is really a remarkable result. There does not appear to be another natural product 
or conventional protocol that can produce such large changes in the progression of the 
one plaque type identified as most liable to rupture and to accomplish this in one year. 
This paper should have appeared in a higher impact journal. Perhaps this was tried, and 
the manuscript rejected as alternative medicine even though Mathew Budoff is a highly 
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respected medical scientist and a leader in the area of plaque and coronary heart 
disease. As of September 4, PubMed lists 1026 publications he has authored or 
coauthored.  
 
Budoff and colleagues remark that their results call for a much larger study. Endpoints 
such as ability to stabilize plaques and decrease adverse cardiovascular events with 
this protocol are indicated. Other issues include the addition of coenzyme Q-10 and 
various vitamins since this has already been found by Budoff’s group to increase the 
AGE efficacy.11,12   
 
A second study related to the use of AGE appeared recently in BMC Complementary 
Medicine and Therapies.15 The researchers used 2400 mg daily of Kyolic Reserve 
Formula AGE or a placebo in a randomized double blind controlled trial. They 
randomized 93 participants, and 11% of the AGE group and 26% in the control had 
Type 2 diabetes. They concluded that the study demonstrated AGE alone reduces 
progression of CACS and the probability of belonging to the lowest progression group 
was almost three times higher in the AGE group than in the placebo group. AGE also 
reduced the inflammation marker IL-6. Subgroup analysis for those with diabetes was 
not provided. 
 
Garlic will probably remain in the backwaters of medicine in countries where there is a 
professional aversion to using natural products for therapy. AGE garlic presents a 
different mix of organosulfur compounds, the presumed active ingredients, than whole 
fresh garlic. The chemicals in raw garlic are prone to transformation by heat, extraction 
processes, cooking methods etc.16 AGE according the paper cited has only one 
organosulfur compound. 
 
Perhaps some pharmaceutical company will get its chemists to make a synthetic 
derivative of the active ingredient in aged garlic with an added hydrogen or methyl 
group attached. If the change does not alter the therapeutic activity, then they patent it. 
That would be the normal procedure. This patented “drug” can be sold at an arbitrary 
price which may more than justify the cost of clinical studies required for regulatory 
approval.   
 
 

ANALYSIS OF LATEST VACCINE TRIAL RESULTS 
 

Two Covid-19 vaccine trials have provided early preliminary reports to obtain 
emergency permission to commence vaccination.  
 

•     Pfizer, BioNTech and Fosun Pharma (Chinese) Trial began in May with 

preliminary results expected in October. Vaccine—mRNA, placebo—saline 

injection. A combined phase 2/3 trial with 30,000 participants (increased to 

44,000 in August) in the US and other countries including Argentina, Brazil 

and Germany. ClincalTrials.gov identifier NCT04368728 
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•     Moderna/NIH trial. Vaccine—mRNA, placebo—saline injection. Trial began in 

August and has enrolled 30,000 healthy people at about 89 sites in the US. 

Guess the stock symbol. MRNA. NCT04470427 

 
The early reporting accounts for small number of cases in the data to be analyzed. 
Furthermore, the endpoint specification is much more restrictive than the rules for 
determining population cases for purposes of public health analysis.  
 
mRNA vaccines are a new type of vaccine to protect against infectious diseases. To 
trigger an immune response many vaccines introduce a weakened or inactivated 
viruses or bacteria. mRNA vaccines are different. Instead they teach our cells how to 
make a protein or even just a piece of a protein that triggers an immune response inside 
our bodies. The immune response produces antibodies which are what protects us from 
getting infected if the real virus enters our bodies. The Covid-19 mRNA vaccines are 
given in the upper arm muscle. Once the instructions (mRNA) are inside the muscle 
cells, the cells use them to make a protein piece. This protein is specific to Covid-19. 
 
After the piece is made, the cell breaks down the instructions and gets rid of them. Next, 
the cell displays the protein piece on its surface. The immune system recognizers it a 
foreign invader and begins building an immune response and making antibodies end up 
in the circulation system. just as what happens in the natural infection against Covid-19.  
At the end of the process, our bodies have learned to protect against future infections 
from this virus without ever having been infected. The mRNA never enters the nucleus 
where the DNA is kept.   
 
PFIZER RESULTS 
The results were released in late November and appeared in the media. The numbers 
provided allow the standard statistical analysis of a randomized placebo-controlled trial. 
The results were obtained by hand calculation and verified by the online calculator 
linked below. It is assumed that the total cohort of 43,661 volunteers were randomized 
between the treated and control groups. The numbers in parentheses represent the 
95% confidence intervals, i.e. the range where 95% of repeated trials are predicted to 
fall.  
 
INPUT DATA 
No. in control group; 21830 
No. in vaccinated group: 21830 
Control cases: 162 
Vaccinated cases:  8 
 
RESULTS 
Relative risk reduction: 95.3% (90-97.6%) 
Absolute risk reduction: 0.7% (0.58-0.82%) 
Number needed to treat (NNT) to prevent one endpoint event (case) 143 (122-171) 
Percent of vaccinated with no benefit:  ≈ 99% 
Events prevented per million treated: 7000 from (1,000,000/NNT) 
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The calculation yielded the highlight of the press release by Pfizer which is the 95% 
efficacy which turns out to be the standard relative risk reduction based on the events 
and size of in the treated and control groups.  
 
This link to the online calculator if used provides not only the results but clearly indicates 
how they are calculated. https://www.neoweb.org.uk/Additions/compare.htm 
 
MODERNA RESULTS 
Moderna’s press release only indicated there were 30,000 volunteers which was 
specified pretrial. This may be approximate. However, it appears satisfactory for the 
analysis. Some refinement will not change the results significantly.  
 
INPUT DATA 
No. in control group; 15,000 
No. in vaccinated group: 15,000 
Control cases: 90 
Vaccinated cases:  5 
 
RESULTS 
Relative risk reduction: 94.4% (86-98) 
Absolute risk reduction: 0.6% (0.44-0.7) 0.6% is a rounded-off number) 
Number needed to treat (NNT) to prevent one endpoint event (case): 176 (144-227)  
Percent of vaccinated with no benefit:  ≈ 99% 
Events prevented per million treated: (1,000.000/176) 5700 
 
As in the Pfizer trial, the vaccine effectiveness, i.e. the relative risk reduction calculated 
from the data is what was claimed, 94%. Obtaining this number in the calculation 
justifies the assumption of 15,000 in each group.   
 
The similarity between these two sets of results is perhaps not surprising since the 
vaccines are both the same type. In fact, it increases confidence in the picture 
presented by the two studies.  
 
The outcome or endpoint (cases) used in these trials was the development of symptoms 
of coronavirus infection plus laboratory verification of the Covid-19 identity of the 
infection. This type of vaccine prevents progression to severe disease or death by 
activating a specific immune reaction and thus should result in recovery, but recovery is 
not at this point being reported. Many of those who were infected but asymptomatic and 
vaccinated probably did not progress to qualify as cases. The individuals with a load of 
virus but asymptomatic are nevertheless picked up by tests such as the RT-PCR which 
is widely used and are considered cases for public health tabulation. Thus, 
effectiveness is preventing cases which meet the trial definition above.  
 
It is noteworthy that the efficacy is expressed as a relative risk reduction (a percentage) 
yielding in these trials close to 95%. This conceals the absolute risk reduction which is 

https://www.neoweb.org.uk/Additions/compare.htm
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less than 1% and thus 99% of the vaccinated did not benefit. This absolute risk 
reduction is strongly dependent on the prevalence of cases at the point in the study 
where a calculation is made. Currently very few events have been recorded but this will 
change as the trial continues. The following table illustrates this for the Moderna trial by 
making calculations based on two imagined later results. As in above calculations AAR 
and NNT represent absolute risk reductions and the number needed to treat. The 
projected numbers keep the efficacy constant. In this case 94%. 
 

Vaccinated Not Vaccinated ARR NNT 

5 90 0.6% 176 

25 450 2.8% 35 

50 900 5.7% 18 

 
As expected, the ARR increases considerably and the corresponding NNT decreases to 
numbers which are much more favorable. It is only when the data collection is stopped 
that one has the final picture.  
 
Recruitment did not include a disease test so unknown numbers of infected 
asymptomatics were included in the trial. In most trials, the published results refer to the 
end of the study and the ARR and equivalent NNT are interpreted as applying over the 
duration of the study with the tested intervention only at the start of the study. In the 
current trials, this is not possible. In this example with 15,000 in the control group, 900 
cases represent 6% which is not unreasonable.  

The NNTs in the table allow the calculation of the number of cases as defined in the 
study that could be prevented per million vaccinated (1,000,000/NNT). The results 
(rounded) are 5700, 29,000 and 56,000.  
 
These vaccines go to work once the virus appears somewhere in the body. In the 
population there are those that are virus naïve, that are asymptomatic carriers and 
those who based on symptoms and a virus test, have the laboratory confirmed disease. 
Trials obviously exclude this latter group. The vaccine does not prevent the process of 
infection but only goes into action afterwards. This relates to expectations as to the 
actual effect of widespread vaccination on the pandemic, but there is concern that the 
public perception will be that the vaccine will simply end the pandemic by preventing 
infection. Rather, the simple view is that it will decrease the severe cases and the 
hospitalization and death rate and hasten the asymptomatics on the path to being virus 
free.  
 
A big unknown is the duration of protection these mRNA vaccines will provide. Time will 
tell. Also, a serious concern is that these vaccines may soon be given to millions of 
people in the absence of long-term safety studies. The mRNA vaccines are new and 
without sufficient safety history. They are however not unknown, having been studied 
before for flu, Zika, rabies and cytomegalovirus. When virus that causes Covid-10 was 
characterized, scientists began designing a vaccine involving the unique spike protein.  
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While the rush to use is understandable, the risk is there but of unknown magnitude but 
will become clear as the follow-up continues.   
 
Finally, the transient side effects of the vaccines which the two companies described 
as severe, included fever, fatigue, joint and muscle pain, and headache. Percentages 
ranged from 2% to 10% Also, the two trials report different incidence.17  
 
 

COVID-19 TESTS. SOME DISTURBING ASPECTS 
 

In the US from January 2020 to mid-November, Covid-19 testing went from near zero to 
about 1.6 million per day. While there was a dip between August and September, 
otherwise the increase in testing has been steady. Similar large increases have been 
observed in Europe. 
 
Aside from the dip, the increase rate appears much closer to linear than exponential. 
Testing is required to use an approved technology and report results daily. The test 
approved in the US for emergency use is called the Polymerase Chain Reaction test 
(PCR). It is considered the gold standard.  It tests for DNA and does it in repetitive 
cycles of amplification of the amount of DNA. A variation is the RT-PCR which means 
that a procedure is used to convert any RNA to DNA as an initial chemical step.  
 
At issue is the cyclic amplification which, if done for many cycles, can be so sensitive as 
to pick up as a positive indication from insignificant DNA or fragments which results in a 
false positive result. In fact, the number of cycles required to generate a positive result 
is a measure of the viral load and is in itself an important result, but reported results 
either to agencies collecting data or to individual physicians may not contain this 
parameter.  
 
A recent French study looked at the percentage of positive viral cultures for the Covid 
virus derived from PRC-positive samples form Covid-19 patients.18 They determined the 
association of the number of PCR cycles with the percentage of samples where the viral 
culture was positive, i.e. the true positives, from which the false positives could be 
determined.  
 
The PCR test checks for detectable virus after each cycle and stops when it is found. At 
issue is the number of cycles set as a stopping point and a negative result declared. In 
the French study, cycles were counted until a positive result was obtained on samples 
where the viral content was known from culture examination.  Thirteen to 17 cycles 
were required to obtain 100% identification and thus no false positives. At 25 cycles, the 
false positives were 28%, at 30 cycles it was 43%, and 100% false positives was 
reached around 34-36 cycles. The test was picking up tiny amounts and over amplifying 
to cross the detection threshold.  
 
The reason this is not just of academic interest is that the US CDC guidelines indicate 
the use of around 40 cycles before a negative result is declared. Obviously, this opens 
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the door for an exceptionally large number of false positives being reported as true 
positives. To put this matter in context, on July 16, 2002, in the podcast on This Week in 
Virology, Dr. Anthony Fauci said that the PCR Covid test is a useless and misleading 
test when run at 35 cycles or higher and that the positive indication of an infection 
cannot be accepted or believed. Dr. Fauci is probably the most high-profile infectious 
disease expert in the US.  
 
In a New York Times article August 29, 2020 this problem was discussed by Michael 
Mina, an epidemiologist at Harvard School of Public Health. Dr. Mina commented that 
the cycle thresholds were so high that the test detected harmless genetic fragments 
leftover from infections that pose no risk and likened this to a hair strand in a room after 
the person has left. The article also mentioned a review by the New York Times 
involving sets of testing data from Massachusetts, New York and Nevada which 
included the number of cycles needed to get a positive result. The review indicated that 
90% of the people testing positive barely carried any virus because the cycle number 
was too high. 
 
Thus, as an approximation, only 10% of the daily new coronavirus cases should be 
taken as reflecting people needing to isolate or submit to contact tracing or qualify for 
counting for as cases in the context of public health issues.  The Times article also 
contained a comment by Dr. Juliet Morrison, a virologist at the University of California, 
Riverside, “I am shocked that people would think that 40 cycles could represent a 
positive.” She added that a more reasonable would be 30-35. This is consistent with the 
French study described above. Dr. Mina favored a figure of 30 or less for the cycle 
stopping for the negative threshold (amplification stopping point).  It is interesting that 
the article cites the CDC’s own calculations as suggesting that it is extremely difficult to 
detect live virus above a threshold of 33 cycles.  
 
Researchers also point out that patients with a cycle number equal or greater than 34 
do not shed infectious virus particles. Here the cycle number is being used to determine 
virus load in the collected samples. The reference was the infectivity in a cell culture 
model. They also showed that a threshold cycle number ≥ 34  could be used to safely 
discharge Covid patients.18  That could liberate a lot of beds. 
 
In addition, the extent that the case count is contaminated by false positives impacts the 
case-based mortality number and the false positives contaminate important statistic, the 
percentage of tests that are positive. 
                                           
Obviously at this point, any change in the test protocol would generate a terribly 
embarrassing discontinuity in the daily data and the immediate recognition worldwide of 
the flawed cycle threshold. 
 
It may be that the use of what appears to be a high cycle count at which to stop and 
pronounce a negative test is simply the desire not to miss any cases. The PCR test 
might be termed the gold standard and yet it has a deeply flawed official protocol and is 
leading to decisions regarding restrictions and lockdowns and school closings and 
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economic hardship which are apparently based on vastly inflated numbers of cases 
reported daily. These false positives become asymptomatics when they are negative.  
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