The Treatment of Coronary Artery Disease with a Plant-Based Diet
Introduction
For over 45 years, evidence from interventional studies has strongly indicated that a low-fat plant-based
diet is both safe and efficacious in the treatment of coronary artery disease (CAD). Interventional
studies have shown that a low-fat (<10% of calories) plant-based diet is a viable and highly
advantageous alternative to other interventional strategies. This treatment can be used in combination
with standard treatment regimens, including medication, stenting and CABG.
A low-fat vegetarian diet can reverse or prevent further progression of coronary atheroma, improve
endothelial dysfunction and is effective even in cases of severe stenosis. Studies show that in addition to
regression, there is a remolding of the geometry of the stenosis with consequent improvement in
coronary flow reserve.
Reductions of risk factors and comorbidities such as angina, apolipoprotein B, hypercholesterolemia,
hypertension, diabetes, metabolic syndrome and obesity have been noted, while this treatment is
practically devoid of side effects and contraindications.
Follow up studies at one and five years confirm continued benefit to the patient. Patient compliance has
been very high even at 5 years.
Insurance studies on treating coronary artery disease have documented substantial financial savings and
one program based on this therapeutic diet of treatment has been approved for Medicare.

Research
General Intervention
It has long been known that vegetarians and vegans had lower incidences of several common chronic
diseases including ischemic heart disease. Much lower total and LDL serum cholesterol levels among
vegetarians have also been observed. Our previous posting on hypercholesterolemia addresses this
research.
Proceeding from these two observations, researchers have investigated using a very low-fat vegan or
nearly vegan diet to treat CAD of varying severity, and have achieved very positive results.
A moderately low-fat vegetarian diet was studied as an intervention for CAD as early as 1960. Morrison
placed 50 patients with confirmed CAD on a moderately low-fat (25 g/day) vegetarian diet and followed
them, and the 50 patients with CAD in the control group, for 12 years. While none of the patients in the
control group survived for that length of time, 38% of the patients in the treatment group did. (1) It
should be noted that since in 1960 neither stent, nor CABG surgery, nor cholesterol-reducing drugs,
were available this was a very notable finding.
More recently in 1990, a prospective, randomized, controlled trial was done to determine whether
comprehensive lifestyle changes affect coronary atherosclerosis after one year. 28 patients were
assigned to an experimental group (very-low-fat vegetarian diet, healthy lifestyle and stress
management) and 20 to a standard care control group. 195 coronary artery lesions were analyzed by
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quantitative coronary angiography. The average percentage diameter stenosis regressed from an
average 40.0 % to 37.8 in the experimental group, yet progressed from an average of 42.7% to 46.1% in
the control group. When only lesions greater than 50% stenosed were analyzed, the average percentage
diameter stenosis regressed from an average of 61.1% to 55.8% in the experimental group, and
progressed from an average of 61.7% to 64.4% in the control group. Overall, 82% of experimental-group
patients had an average change towards regression. (2) In evaluating the regression, it is very important
to keep in mind that blood flow increases by the radius raised to the 4th power according to Poiseuille’s
Law.
This landmark study provided compelling evidence that a low-fat vegetarian diet can not only halt the
progression of CAD, but even result in modest regressions in arterial stenosis. Given that CAD
culminating in myocardial infarction is the leading cause of death in the developed world, and a
tremendous burden on the health care system as well as on the patients themselves, the importance of
this finding can hardly be overstated.
Following up on these results, researchers then looked to see if the treatment effects were sustained for
longer periods of time, and if even further improvements could be obtained. The answer to both
questions seems to be yes.
In a group of patients who participated in a 5-year follow up, the average percent diameter stenosis at
baseline decreased 1.75 absolute percentage points after 1 year (a 4.5% relative improvement) and by
3.1 absolute percentage points after 5 years (a 7.9% relative improvement). In contrast, the average
percent diameter stenosis in the control group increased by 2.3 percentage points after 1 year (a 5.4%
relative worsening) and by 11.8 percentage points after 5 years (a 27.7% relative worsening).
Patients in the experimental group lost 10.9 kg (23.9 lbs) at 1 year, and sustained a weight loss of 5.8 kg
(12.8 lbs) at 5 years, whereas weight in the control group changed little from baseline. In the
experimental group, LDL cholesterol levels decreased by 40% at 1 year and remained 20% below
baseline at 5 years. Experimental group patients also had a 91% reduction in reported frequency of
angina after 1 year, and a 72% reduction after 5 years. (3) It is important to note that for the results
obtained above were dose dependent. The more closely patients adhered to the dietary regimen the
better their results.
A smaller study also showed good results. 17 patients with CAD treated with a low-fat vegan diet, were
followed for 5 years. Lesion analysis by percent stenosis showed that of 25 lesions, 11 regressed and 14
remained stable. Mean arterial stenosis decreased from an average of 53.4% to 46.2%. (4)
A larger study, though with only a 3.7 year follow up, also showed positive results. 198 patients were
placed on a low fat vegan, or total vegetarian diet. 93% of patients experienced improvement or
resolution of angina symptoms during the follow up period. Radiographic or stress testing results
documented disease reversal in 22% of patients. 99.4% of adherent patients avoided major cardiac
events. 89% patients were adherent to the treatment regimen. However, this was not a controlled study
and the self-selected patients were very motivated. (5)
Foreign General Intervention Studies
A low-fat vegetarian diet as a treatment for CAD has also been studied in other countries. For instance,
an Indian study examined 360 coronary lesions in 123 such patients. Results were dose dependent. In
VegetarianPrescription.org

Page 2

9/7/16

CAD patients with the greatest adherence to a low-fat vegetarian diet, percent diameter stenosis
regressed by an average of 18.23 absolute percentage points. 91% of all patients showed a trend
towards regression, and 51.4% lesions regressed by more than 10 absolute percentage points. (6)
A Dutch interventional study took patients who had at least one 50% obstruction and placed them on a
vegetarian diet, although not as low in fat and cholesterol as other studies. After 2 years, 46% of
patients showed no progression of the stenosis. Dietary changes were associated with a significant
increase in linoleic acid content of cholesteryl esters, and a significant lowering of body weight, systolic
blood pressure, serum total cholesterol, and the ratio of total to high-density lipoprotein (total/HDL)
cholesterol. (7)
Coronary Perfusion Study
As might be expected, patients on a low-fat vegetarian diet experience improvements in coronary
perfusion as well. In one study after 5 years, the size and severity of perfusion abnormalities on
dipyridamole PET images decreased after risk factor modification in the experimental group, compared
with an increase of size and severity in controls. The percentage of left ventricle perfusion abnormalities
outside 2.5 SDs of those of normal persons, on the dipyridamole PET image of normalized counts,
worsened in controls by an average of 10.3% and improved in the experimental group by an average of
5.1%. The percentage of left ventricle with activity less than 60% of the maximum activity worsened in
controls by an average 13.5% and improved in the experimental group 4.2%. The myocardial quadrant
on the PET image with the lowest average activity, expressed as a percentage of maximum activity,
worsened in controls by an average of 8.8% and improved in the experimental group by an average of
4.9%. The size and severity of perfusion abnormalities on resting PET images were also significantly
improved in the experimental group as compared with controls. The relative magnitude of changes in
size and severity of PET perfusion abnormalities was comparable to, or greater than, the magnitude of
changes in percent diameter stenosis, absolute stenosis lumen area, or stenosis flow reserve
documented by quantitative coronary arteriography. (8)
Stenotic Morphology Study
In 1992, an interesting study looked at the change of the geometric shape of the stenosis, in addition to
the degree of stenosis, and their combined effect on flow reserve. Percent stenosis is an incomplete
measure of stenosis because length, absolute lumen area and shape effects are not accounted for, and
correlate poorly with the functional measure of coronary stenosis, coronary reserve flow. (9) Patients
treated with a low-fat vegetarian diet show complex stenosis shape change, with profound effects on
fluid dynamic severity, not accounted for by simple percent narrowing in a dose dependent manner.
This effect is most pronounced with patients with severe pretreatment stenosis, with stenosis flow
reserve <3. In this study, the minimal diameter increased by 18%. Patients with a pretreatment average
of 67% stenosis showed a 14% improvement in diameter. (10) As mentioned earlier, coronary blood
flow effects are a function of arterial radius raised to the 4th power, so small changes in the radius have
proportionately much larger effects on flow capacity and functional severity of stenosis, thus
contributing to the greater significance of stenosis flow reserve as a measure of change in severity.
Apolipoprotein B Reduction
Studies have shown that vegetarians and vegans have lower apolipoprotein B than meat eaters. (11)
Several studies show that a low-fat vegetarian diet reduces apolipoprotein B concentrations. (12, 2)
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Also, when a low-fat vegetarian diet is introduced, apolipoprotein B levels are reduced more than by
other diets such the Atkins and South Beach diets. (13)
Post Op Cardiac Rehabilitation Studies
Researchers have also studied the effects of a low-fat vegetarian diet on patients who had already had
standard treatments and were ready for post op cardiac rehabilitation.
One study compared patients in cardiac rehabilitation programs using either the standard treatment or
a low-fat vegetarian diet (combined with stress reduction). Low-fat vegetarian program participants had
significantly greater reductions in anginal frequency, body weight, body mass index, systolic blood
pressure, total cholesterol, low-density lipoprotein cholesterol, glucose and dietary fat. (14)
Another study looked at psychosocial risk factors and quality of life variables for patients in cardiac
rehabilitation programs, using either the standard treatment or a low-fat vegetarian program. At 3 and 6
months, vegetarian participants demonstrated significant improvements in all 12 outcome measures,
while the standard rehabilitation group improved in only 7 of the 12. (15)

Clinical Considerations
The beneficial effects of a low fat vegetarian diet are indicated for patients at risk of heart failure and
who also have CAD. Lifestyle changes are recommended for coronary heart disease patients at risk for
heart failure [ACC/AHA stage B; left ventricular ejection fraction (LVEF)<or=40%]. One study showed
significant improvements in such patients with documented CHD, regardless of ejection fraction, in
lifestyle behaviors, body weight, body fat, blood pressure, resting heart rate, total and LDL-cholesterol,
exercise capacity, and quality of life by 3 months. Most improvements were maintained over 12 months.
(16)
A low-fat vegetarian treatment regimen has also been shown suitable for diabetics with CAD. In a one
year study, diabetic patients with comorbid CAD showed good adherence to the treatment, and
improvements in both cardiovascular and diabetic parameters, as demonstrated by significant
improvements in weight, body fat, low density lipoprotein cholesterol, exercise capacity. About 20% of
these patients were able to reduce or discontinue diabetic medications such as insulin or oral antihyperglycemics. (17)
An all-too-common comorbidity, angina, can also be treated with a low-fat plant-based diet. One study
examined over 100 patients with CAD at 22 different clinics throughout the U.S. After 12 weeks, 74% of
these patients were angina free and an additional 9% moved from limiting to mild angina. (18) Another
study found that 91% of patients had a reduction in the frequency of angina episodes. (3) Using a purely
vegan diet, one small study found complete remission of symptoms in all patients by the 6th month. (19)
The problem of depression is a common concomitant of heart disease. A study using a low-fat plantbased diet in cardiac rehab patients, found that 80% saw very significant reductions in depression by 12
weeks, and the improvement was maintained for at least one year. (20) Another study of patients at
high risk also showed an improvement in depressive symptoms. (21)
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There has been an unfortunate tendency amongst some physicians to recommend fish oils to their
patients. However, this has not been borne out by the evidence. One review of studies (metastudy)
conducted on the supposed benefits of fish oil reported, “All of the studies included were the goldstandard kind of clinical trial -- with people assigned at random to either take fish oil or a placebo. The
studies ranged in length from one to nearly five years. The authors detected no reduction in any
cardiovascular events, such as heart attacks, sudden death, angina, heart failures, strokes or death, no
matter what dose of fish oil used.” (22)
There has also been a mistaken notion that the Eskimo had a lower incidence of coronary heart disease,
by virtue of their high fish oil consumption. This also turns out to not be the case. One report states,
“Greenland Eskimos and the Canadian and Alaskan Inuit have CAD as often as the non-Eskimo
populations.” (23) Another study states, “Eskimos have CHD despite high consumption of omega-3 fatty
acids.” (24)
While the interventional studies stressed a low fat dietary regimen, there is good evidence that the
inclusion of tree nuts, despite their fat content, reduces cardiac risk. (25, 26)
One of the key advantages of the treatment of coronary heart disease with a low fat vegetarian diet is
the very low restenosis rate. One study reports the following average restenosis rates: balloon
angioplasty 30-60%, bare metal stents, 16-44%, drug eluting stents 16%. (27) Compare this with the lowfat vegan diet, which resulted in 0% restenosis rate in a study by Dean Ornish. (28)
Dietary intervention is an extremely cost effective treatment, and may be the only viable treatment for
those patients struggling with the affordability of other options.
Some patients are either unwilling, fearful of or not good candidates for surgery. This treatment also
offers them a nonsurgical option of proven efficacy.

Discussion
Treatment Advantages
The low-fat vegetarian diet also has no surgical risk of mortality, morbidity, no post op complications,
very low cost, and also both treats and lowers the risk of common comorbidities such as hypertension,
diabetes and certain forms of cancer. It can serve as a monotherapy or as an adjunct to standard
treatments.

Cost-Effective Treatment
The treatment of CAD with a plant-based diet has been shown to be very cost effective. Highmark's Blue
Cross estimated cost savings per participant in the Ornish low-fat vegetarian cardiac program is $16,186
measured in 1999 dollars. (29) Estimated savings would likely be much higher today. A Mutual of Omaha
Insurance study, also conducted in the 1990s, determined that for every dollar spent on the Ornish
program there was a savings of $5.55 in health care costs that would have otherwise accrued. (30)
According to a Kaiser Family Foundation/New York Times survey, among people with health insurance,
one in five (20%) working age Americans report having had problems paying medical bills in the past
year, often causing serious financial challenges and changes in employment. The situation is even worse
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among people who are uninsured: half (53%) face problems with medical bills, bringing the overall total
to 26 percent. (31) Many people struggle with copayments, have high deductibles or are still uninsured.
Coronary artery disease takes a tremendous toll in both lives and money. Heart disease remains the
leading cause of death for both men and women. (32) CAD costs the United States $108.9 billion each
year. (33, 34)
Clearly, a more cost-effective treatment to Percutaneous Coronary Intervention and CABG is needed. As
we have seen, treatment of CAD with a low-fat vegetarian diet would save a very considerable amount
of money.

A Needed Treatment Option
As most physicians know, many patients these days attempt to gain health-related information and to
treat themselves based upon what they read on the internet. Such information is often highly unreliable.
(35) In our experience, most patients would rather get their health information and advice from their
physicians, but turn to the internet when they can’t. Therefore, to serve the best interests and needs of
their patients, physicians should familiarize themselves with this treatment.
Research has documented the high rate of compliance with this treatment, especially when physicians
explain the rationale behind the treatment and specifically prescribes it to their patients.
We live in an age of advanced medical technology. These advances have alleviated much suffering and
saved countless lives. They have an unquestioned place in modern medicine. However, this can
sometimes lead towards a kind of technological fundamentalism. Little notice is taken of treatments
that, while lacking in technological sophistication, are nevertheless quite efficacious. This indeed seems
to be the case with treating CAD with a low-fat vegetarian diet.
Fortunately, many doctors have already started to practice vegetarian nutritional medicine and
integrate it into their patients’ treatment of CAD. Even the new president of the American College of
Cardiology, Dr. Ken Williams, uses this modality of treatment for his patients. (36)
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