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Atherosclerosis

• Coronary heart disease is the leading cause of death
worldwide
• Atherosclerosis is a chronic inflammatory response in the
walls of arteries due to the accumulation of macrophage.
• Oxidized LDL-cholesterol internalizes into macrophages
leading to the formation of atheromatous plaque and
calcification may follow.
• Reduction of serum LDL cholesterol concentration plays
a key role in the prevention of cardiovascular diseases.

Controllable Atherosclerosis Risk Factors
•
•
•
•
•
•
•
•
•

High blood pressure
High blood cholesterol
Lipoprotein a
Smoking
Diabetes
Physical Inactivity
Obesity
Homocysteinemia
Chronic inflammation (infection, autoimmune diseases, heavy metal
intoxication, inflammatory diets)

Should we prescribe statin?
When, Why, and How?
• Statin is used to prevent complications of
ATHEROSCLEROSIS
• Recommended in patients with higher risk of having
myocardial ischemia, stroke.
• LDL number should not be the main factor in guiding
treatment to prevent heart attack and stroke.
• Risk of myopathy, kidney failure, hepatitis, diabetes, cerebral
hemorrhage, and dementia.
• Lowering coenzyme Q10 levels, coenzyme Q10
supplementation is a must.
• BUT… don’t stop the medicine abruptly if you haven’t
assessed the patients risks.
• Don’t stop statin in patients who previously had
myocardial ischemia, cerebral ischemia, underwent
coronary bypass surgery or having balloon angioplasty.

Treat Patients, not Lab Results, please!
•

A women, 42 years old, non-smoking was diagnosed with high blood
total cholesterol (230 mg%). The doctor didn’t test for HDLcholesterol. The patients didn’t have diabetes nor hypertension.
However, the doctor prescribed simvastatin 20 mg/day to reduce her
blood cholesterol.
• One week later she developed calf pain and cramp and went back to
see the same doctor who prescribed her an NSAID and a muscle
relaxant.
• Six month later, she had black stool and want to see a
gastroenterologist who performed a gastroscopic examination. She
was diagnosed with gastritis and a proton pump inhibitor was
prescribed.

Unaware of Drug Side-Effects
• One year later, the patient was still
taking simvastatin, omeprazole and
NSAID had her medical check-up.
The doctor informed that she had
kidney failure and probably would
need dialysis treatment in the near
future.
• Is it justified to prescribe
simvastatin, simply because high
blood cholesterol?

Potential Side Effects of Statins
•
•
•
•
•
•
•
•

Diabetes
Elevated liver enzymes
Myalgia and myositis
Rhabdomyolysis and renal failure
Heart failure (deplete coenzyme Q10)
Cancer (deplete coenzyme Q10?)
Steroid hormone depletion
Drug-drug interactions
 Antifungal drugs
 Niacin
 Fibrates
 Cyclosporine
 Erythromycin and Clarithromycin
 Diltiazem and Verapamil
 Amiodarone
 HIV protease inhibitors
 Omeprazole

High-Potency Statins Are Associated with
Excess Risk for Diabetes
BMJ 2014 May 29; 348:g3244

•

Investigators used data from eight population-based Canadian, U.S.,
and U.K. cohort studies to evaluate risk for developing diabetes in
137,000 patients (age, ≥40) who were hospitalized for major
adverse cardiovascular events and who received new prescriptions
for high-potency or low-potency statins.
• Diabetes incidence in new users of high-potency statins
(rosuvastatin [Crestor] ≥10 mg, atorvastatin ≥20 mg, or simvastatin
≥40 mg) was compared with incidence in new users of low-potency
statins.
• Within the first 2 years of statin use, new-onset diabetes was
significantly more common with high-potency statins than with lowpotency statins (rate ratio, 1.2). Risk was highest during the first 4
months of use (RR, 1.3).

Statin Not Supported for Primary
Prevention in Healthy Elders
BMJ 2018;362;k3359

•

Researchers conducted a retrospective study on a Spanish cohort of
nearly 50,000 people aged 75 and older who were initially free of
CVD and not taking statins.
• During a median follow-up of some 8 years, about 15% started
taking statins.
• In both old (75–84 years) and very old (85+) people without
diabetes, taking statins was not associated with a lower risk for CVD
or all-cause mortality.
• Among those with diabetes, statin use was associated with lower
CVD risk (hazard ratio, 0.76) and all-cause mortality (0.84) in the
75–84 age group; the protective effect was not apparent among the
very old.

Drug Interactions
More common that you think
•

•
•
•
•

An 88 years old woman with underlying chronic kidney disease and
has been receiving atorvastatin 10 mg every other day was admitted
to the hospital due to pneumonia and possible congestive heart
failure.
Antibiotics: ceftriazone and clarithromycin was prescribed.
It is a common practice that proton-pump inhbitor is required to
prevent GI bleeding in hospital.
The cardiologist increased the dosage of atorvastatin to 80 mg daily.
Within one week, her creatinine increased and the patient received
dialysis treatment… for life.

Doubling dose of statins will only decreases LDLcholesterol levels by 6%
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Statin Dose Effect Relationship

Adapted from Rowland M et al., Clin Pharmacokin: Concepts and Applications
(2nd edn), Philadelphia:Lea & Febiger, 1989.

Low cholesterol linked to higher risk of
bleeding stroke in women
Neurology May 07, 2019; 92 (19)
•

•

•

•
•

A prospective cohort study among 27,937 women enrolled in the Women's
Health Study with measured total cholesterol, low-density lipoprotein
cholesterol (LDL-C), and high-density lipoprotein cholesterol (HDL-C), as well
as triglycerides. Cox proportional hazards models to analyze associations
between lipid categories and hemorrhagic stroke risk
Results During a mean of 19.3 years of follow-up, 137 hemorrhagic strokes
occurred. Compared to those with LDL-C levels 100–129.9 mg/dL, those with
LDL-C levels <70 mg/dL had 2.17 times the risk (95% confidence interval [CI]
1.05, 4.48) of experiencing a hemorrhagic stroke.
No significant increase in risk was seen for those with LDL-C levels 130–
159.9 mg/dL.Women in the lowest quartile of triglycerides had a significantly
increased risk of hemorrhagic stroke.
No significant associations between total cholesterol or HDL-C levels and
hemorrhagic stroke risk were observed.
Conclusion LDL-C levels <70 mg/dL and low triglyceride levels were
associated with increased risk of hemorrhagic stroke among women.

STATIN
• Low Potency Statin (pravastatin-mevalotin, red yeast rice)
– Less side effects but efficacy for cardiovascular protection is
uncertain.
– Use for the purpose of cholesterol control only (psychological
effect)
• Intermediate Potency Statin (simvastatin-Zocor)
– Generic brands are the most popular; however, the efficacy is
unproven.
– Side effects may be higher than benefits.
• Lipid soluble, high potency (atorvastatin-Lipitor, rosuvastatinCrestor)
– High potency means higher risk of complications
– Anti-inflammatory effects help preventing cardiovascular disease
– To avoid side effects, non daily dosing is recommended.

Nondaily Statin Dosing
Mechanisms of a potentially important approach to dealing
with statin intolerance
Canadian Journal of Cardiology (2013) 29;895-898

Periodic Rosuvastatin or Atorvastatin Dosing Arrays
(PRADA)
Drugs R D (2014) 14:221–225
•

•
•

•
•

This retrospective study reviewed the medical records of patients
with hyperlipidemia during an 8-year period in a private internal
medicine practice. Periodic dosing was negotiated following several
patients’ refusal of statin therapy because of muscle aches or cost.
Treatment was initiated by dispensing rosuvastatin or atorvastatin in
a stepwise patient-directed approach (from two times/week to three
times/week to every other day, up to five times/week).
Chart review identified 46 patients who had been treated. Two
patients with persistent myalgia terminated treatment before 12
weeks. Among the remaining 44 patients, 20 received doses of
rosuvastatin from 15 to 100 mg per week, and 24 received
atorvastatin from 20 to 140 mg per week.
There was a significant decrease from pre-treatment in the mean
TC/HDL-C ratio of 1.72 and mean LDL-C of 43.3 mg/dL.
An independent samples t-test showed a non-significant reduction of
the mean TC/HDL-C ratio and LDL-C with rosuvastatin versus
atorvastatin.

However, most studies show that higher cholesterol
increase risks for cardiovascular disease
LDL > 160 Tied to Increased Mortality in Low-Risk Patients
Abdullah SM et al. Circulation 20 Aug 2018

•

Over 36,000 adults in Texas (median age, 42) with an estimated 10year risk for atherosclerotic CVD events below 7.5% had their lipid
levels measured and were followed for a median of 27 years. During
that time, nearly 1100 CVD deaths and 600 coronary heart disease
(CHD) deaths occurred.
• After multivariable adjustment, participants with LDL levels of 160–
189 mg/dL had a 70% increased risk for CVD mortality and more
than twice the risk for CHD mortality, relative to those with LDL
below 100 mg/dL. Increasing levels of non-HDL cholesterol were
also associated with higher mortality risks.

If patients are unhappy with their cholesterol levels?
• Check for lipoprotein (a) (Hidden cholesterol)
• Diet control and exercise is a “must do” advice, but
sadly, it rarely works.
• Try plant stanol (Benecol)
• Try ezetimibe (Ezetrol)
• Use combination of anti-oxidants (coQ10 + C + lipoic
acid) to reduce “oxidized” LDL-C
• Use periodic dosing interval of statins.
• Use red yeast rice

Lipoprotein (a): another atherosclerosis risk factor
•
•

•

•
•

Lipoprotein(a) [Lp(a)] consists of an LDL-like particle and the
specific apolipoprotein(a)
Lp(a) plasma concentrations are highly heritable and mainly
controlled by the apolipoprotein(a) gene [LPA] located on
chromosome 6q26-27.
Lp(a) contributes to the process of atherogenesis. Because of its
structural similarity to plasminogen and tissue plasminogen
activator, competitive inhibition leads to reduced fibrinolysis, and as
a result of the stimulation of secretion of plasminogen activator
inhibitor 1, leads to thrombogenesis.
High Lp(a) in blood is a risk factor for atherosclerosis.
Lp(a) carries cholesterol and binds atherogenic proinflammatory
oxidized phospholipids as a preferential carrier of oxidized
phospholipids in human plasma which attract inflammatory cells to
vessel walls and leads to smooth muscle cell proliferation

Lipoprotein (a): Levels and Treatments
•

Lp-a concentrations may be affected by disease states (for example
kidney failure), but are only slightly affected by diet, exercise, and
other environmental factors.
• Most commonly prescribed lipid-reducing drugs have little or no
effect on Lp(a) concentration.
• Lipoprotein(a) - Lp(a) levels:
–
–
–
–

•

Desirable: < 14 mg/dL (< 35 nmol/L)
Borderline risk: 14 - 30 mg/dL (35 - 75 nmol/L)
High risk: 31 - 50 mg/dL (75 - 125 nmol/L)
Very high risk: > 50 mg/dL (> 125 nmol/L)

Treatment
–
–
–
–
–
–

Plasmapheresis
Niacin
Vitamin C
Coenzyme Q10
Fish Oil
Testosterone

Cholesterol and Phytosterols

• In the intestinal lumen, stanol displaces cholesterol from
mixed micelles. The cholesterol that is not incorporated into
micelles cannot be absorbed and is excreted out from the
body.

Red Yeast Rice
• Hong qu also known as red yeast rice, is rice that has been fermented
with the yeast monascus purpureus.
• The fermentation process changes the color of the rice from white to
red, thereby giving it the name "red yeast rice."
• For centuries, hong qu has been used in China as as a coloring agent
to prepare fish, fish sauce, fish paste, rice wine, and red soybean curd.
• In the late 1990s, it was introduced and used in the U.S. as a dietary
supplement to promote healthy cholesterol levels.
• Active gradient in red yeast rice is lovastatin (another statin).
• Treatment with red yeast rice may suppress coenzyme Q10
production.

Red Yeast Rice for Dyslipidemia in StatinIntolerant Patients
Ann Intern Med.2009;150:830-839.

•

62 patients with dyslipidemia and history of discontinuation of statin
therapy due to myalgia were assigned to receive red yeast rice 1800
mg or placebo twice daily for 24 weeks.
• All patients were enrolled in a 12 week therapeutic lifestyle change
program
• Results: Red yeast rice and therapeutic lifestyle change decrease
LDL-C without increasing CPK or pain levels.

To prevent atherosclerosis
we have to think outside the box.

Intake of saturated and trans unsaturated fatty acids and risk of all
cause mortality, cardiovascular disease, and type 2 diabetes:
systematic review and meta-analysis of observational studies
BMJ 2015;351:h3978
•

Saturated fat intake doesn't translate readily into higher
cardiovascular risk, but increased trans fat intake does, a BMJ metaanalysis confirms.
• In an attempt to better quantify risks associated with dietary fats,
researchers pooled results of several observational studies. They
focused on results comparing the highest versus lowest levels of fat
intake (measured, for the most part, with dietary recall).
• Saturated fat wasn't associated with all-cause mortality, total
coronary heart disease (CHD), stroke, or diabetes. Trans fat, on
the other hand, was associated with increased risks for allcause mortality (relative risk for highest vs. lowest intake, 1.34),
CHD mortality (1.28), and total CHD (1.21) — but not stroke or
diabetes.

TRANS FAT
The leading cause of high blood cholesterol?
• Occur in small quantities in meat
and dairy products.
• Industrially created by partial
hydrogenation of plant.
• The process developed in the early
1900s and first commercialized as
Crisco in 1911.
• Considered to be more of a health
risk than saturated fat.

Trans-fat ban linked to reduction in New York
cardiovascular disease admission
JAMA Cardiology April 12, 2017
•

Researchers compared admission rates for the composite of
myocardial infarction and stroke between New York counties
implementing the ban in its eateries versus those that did not. The
restricting counties showed an additional 6% drop in admissions
relative to non-restricting counties after adjustment for an alreadydeclining trend across the state. The difference became significant 3
years after implementation of the bans and benefitted men and
women equally.
• Of note, in 2015, the FDA mandated that food manufacturers
remove partially hydrogenated oils from their products by mid-2018.
Those oils are the major dietary source of trans-fatty acids.

However,…
Crisco is claiming that trans fat
is partially hydrogenated oil but
Crisco is fully hydrogenated oil,
totally saturated fatty acids
• The chemical structure of the
unsaturated fatty acids after the
partial hydrogenation turns them
into trans-fatty acids.
• But if go all the way, they turn into
the more familiar saturated fatty
acids.
• That doesn’t mean this
processed artificial fat is healthy!

Beyond cholesterol. Modifications of low-density lipoprotein that
increase its atherogenicity: the role of Oxidized LDL (OxLDL)
N Engl J Med 1989 Apr 6;320(14):915-24.

•

Many lines of evidence suggest that oxidized low-density lipoprotein
(LDL) is implicated in the pathogenesis of atherosclerotic vascular
diseases.
• The LDL oxidation is the first event in the foam cell formations and
the LDL lipids in human arterial lesions are extensively oxidized (J
Atheroscler Thromb 20:878-892; 2013).
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Coenzyme Q10 protects against LDL peroxidation
Proc Natl Acad Sci USA 1991;88:1646-1650, Acta Med Iran 2013;51:12-18

• In vitro studies indicate that coenzyme Q(10) is a
potent antioxidant to protect LDL against oxidation in
vitro and may be a good alternative to reduce the risk
of atherosclerosis and coronary heart disease and
other free radical associated health problems

Human cells synthesize CoQ10 from tyrosine, through eight
enzymatic steps that require farnesyl diphosphate and vitamin B
cofactors such as folic acid, niacin, riboflavin, and pyridoxine. Statins
inhibit farnesyl diphosphate production resulting in CoQ10 deficiency.

Our body can make Coenzyme Q10; however, the
production is less when we are older.

HMG-CoA reductase (statins) also inhibits ubiquinone
(coenzyme Q-10) synthesis causing coenzyme Q10
deficiency
(Arch Neurol 2004;61(6):889-892)

Coenzyme Q-10 and Congestive Heart Failure


•
•
•
•

A number of intervention trials that administered
supplemental conezyme Q10 (100-200 mg/d of
coenzyme Q10 for one to three months) to congestive
heart failure patients, in conjunction with conventional
medical therapy, have demonstrated improvements in
some cardiac functions, reduced morbidity and mortality.
Belardinelli R, et al. Coenzyme Q10 and exercise training in chronic heart failure. Eur
Heart J. 2006.
Mortensen SA et al. The effect of conenzyme Q10 on morbidity and mortality in
chronic heart failure. JACC Heart Failure 2014.
Alehagen U. et al. Reduced cardiovascular mortality 10 years after supplementation
with selenium and coenzyme Q10 for four years. PLoS One 2015.
Alehagen U. et al. Supplementation with selenium and coenzyme Q10 reduces
cardiovascular mortality in elderly with low selenium status. PLoS One 2016.

Atherosclerosis is a chronic inflammation of the artery
that leads to vascular thrombosis

According to a reanalysis of 45-year-old data,
swapping out saturated fats with omega-6 fatty acid
doesn't seem to improve clinical outcomes and may
even be tied to worse survival among seniors.
BMJ 2016;353:i1246
•

In the 1968–73 Minnesota Coronary Experiment, a cohort of adults
in mental institutions or a nursing home were randomized to one of
two diets: one that replaced saturated fats with vegetable oil rich in
omega-6 linoleic acid or a control diet high in saturated fat.
Researchers have now reanalyzed the data, including unpublished
material, of 2400 participants who followed the diets for at least 1
year.
• The intervention group had a greater reduction in serum cholesterol
than the control group. However, this didn't translate to a lower
mortality rate. Among seniors, mortality risk seemed higher with the
intervention diet, but there were not enough data to confirm this
finding.

Three types of unsaturated fat: Omega 3, Omega 6, and Omega 9
Omega-6 fatty acids

Food sources

LA, linoleic acid 18:2w6

Vegetable oils (corn, soybean), animal

AA, arachidonic acid 20:4w6

Animal sources (meat, milk)

Omega-3 fatty acids

Food sources

ALA, alpha-linolenic acid 18:3w3

Flaxseed, canola oil, walnuts

EPA, eicosapentaenoic acid
20:5w3

Marine sources, fish oils

DHA, docosahexaenoic acid
22:6w3

Marine sources, fish oils, egg, dairy
products

Omega-9 fatty acids

Food sources

Oleic acid 18:1w9

Olive oil, rice bran oil

Fish Oil
Fish Oils are EPA and DHA
•EPA: 20 carbon fatty acid, precursor of good
eicosanoids
•DHA: Structure of brain and retina

Label

Size

DHA

EPA

Fish oil Mini

500 mg

120 mg

180 mg

Regular Fish Oil

1000 mg

120 mg

180 mg

Omega Daily

1000 mg

266.6 mg

400 mg

Omega Cardi

1000 mg

210 mg

420 mg

Omega DHA

1000 mg

500 mg

100 mg

Omacor

1000 mg

375 mg

465 mg

Fish oil EPA plasma levels are
associated with healthy aging
BMJ 2018;363:k4067

•

•

•
•

•

Participants were 2622 elders (mean age, 74) with healthy aging at
baseline. Plasma PUFA levels were measured three times during
the study period (1992–2015).
Healthy aging was defined as absence of cardiovascular disease,
cancer, lung disease, severe chronic kidney disease, and cognitive
and physical dysfunction.
During the study, 89% of participants experienced unhealthy aging.
In an analysis that was adjusted for multiple variables, risk for
unhealthy aging was 18% lower in participants in the highest PUFA
quintile compared with those in the lowest PUFA quintile. A
significant dose-response trend was observed.
Assessed individually, higher intake of eicosapentaenoic and
docosapentaenoic acid (but not docosahexaenoic acid or α-linolenic
acid) was associated with lower risk for unhealthy aging.

Omega 3 polyunsaturated fatty acids and the risk of unhealthy ageing in the Cardiovascular
Health Study after 22 years of maximum follow-up among 2622 older adults.

Heidi TM Lai et al. BMJ 2018;363:bmj.k4067

©2018 by British Medical Journal Publishing Group

n-3 Polyunsaturated fatty acid (PUFA) provide benefits in mortality
and admission to hospital in patients with heart failure
(GISSI-HF Trial: Lancet 2008)

• 6975 patients with clinical evidence of heart failure of any
cause were randomly assigned to receive one capsule per day
of n-3 PUFA (850-882 mg of EPA and DHA) or to placebo.
• The median duration of follow-up was 3.9 years.
• The study showed that long-term administration of n-3 PUFA
was effective in reducing both all-cause mortality and
admission to hospital for cardiovascular reasons without
adverse effects.

Omega-3 Polyunsaturated Fatty Acid (Fish Oil) Supplementation
and the Prevention of Clinical Cardiovascular Disease
A Science Advisory From the American Heart Association
Circulation. 2017;135
•

•
•
•

•
•

Treatment with omega-3 polyunsaturated fatty acids in patients with recent
myocardial infarction is reasonable to prevent coronary heart disease (CHD)
death, according to a new scientific advisory from the American Heart
Association.
Here are some of the AHA's other conclusions, based on evidence from
randomized controlled trials:
Omega-3 treatment is reasonable for patients with heart failure with reduced
ejection fraction, given observed reductions in overall mortality and
cardiovascular hospitalizations.
Most of the authors concluded that omega-3s do not help prevent CHD in
patients at high risk for cardiovascular disease (e.g., those with
hypercholesterolemia), but a small group said that treatment of such
patients is reasonable.
Omega-3s do not help prevent recurrent atrial fibrillation; first stroke; or
cardiovascular disease in patients with prediabetes or diabetes.
No trials were designed to assess omega-3s for prevention of heart failure,
atrial fibrillation, or recurrent stroke.

Omega-3 Fatty Acids for Secondary Cardiovascular
Disease Prevention in Patients with Diabetes
(The Origin Trial)
N Engl J Med 2012 Jun 11

•

12,500 patients were randomized to receive a 1-g -3 fatty acid
capsule (Omacor) or placebo daily.
• All patients had well-controlled type 2 diabetes (requiring, at most,
one oral agent and no insulin) or prediabetes, and all patients had
histories of either previous adverse CV events (59%) or documented
arterial disease.
• During 6 years of follow-up, the incidence of the primary outcome —
death from CV causes — was the same in both groups (9%).
• No significant differences between groups were noted for any
secondary outcomes, including myocardial infarction, stroke, and allcause mortality.

Why ASCEND Study failed to show that omega-3 supplement prevent
cardiovascular disease in diabetes?
The ASCEND Study Collaborative Group. N Engl J Med 2018 Aug 26

•

•

•

15,480 patients with diabetes but without evidence of atherosclerotic
cardiovascular disease to receive 840 mg of either n−3 fatty acids (fatty
acid group) or matching placebo (olive oil) daily.
The primary outcome was a first serious vascular event (i.e., nonfatal
myocardial infarction or stroke, transient ischemic attack, or vascular death,
excluding confirmed intracranial hemorrhage). The secondary outcome was
a first serious vascular event or any arterial revascularization.
During a mean follow-up of 7.4 years, a serious vascular event occurred in
689 patients (8.9%) in the fatty acid group and in 712 (9.2%) in the placebo
group. Death from any cause occurred in 752 patients (9.7%) in the fatty
acid group and in 788 (10.2%) in the placebo group. There were no
significant between-group differences in the rates of nonfatal serious
adverse events.

The heart of Mediterranean
diet is olive oil: the best
source of omega-9

OLIVE OIL: FAT COMPOSITION
Saturated Fat
Monounsaturated Fat
Polyunsaturated Fat

Politic acid 7.5% -20%
Stearic acid 0.5%-5%
Oleic acid 55%-83%
Linoleic acid 3.5%-21%
Linolenic acid <1.5%

Mediterranean Diet Tested in a Randomized Trial
Estruch R et al. N Engl J Med 2013 Feb 25.

•

About 7500 people (age range, 55–80) without known
cardiovascular disease but with either diabetes or ≥3 or nondiabetes
cardiac risk factors were randomized to one of three diets:
– Mediterranean diet supplemented with extra-virgin olive oil (at least 4
tablespoons daily)
– Mediterranean diet supplemented with a daily 30-g serving of walnuts, almonds,
and hazelnuts
– Low-fat control diet

•

During average follow-up of 5 years, the primary composite outcome
(myocardial infarction, stroke, or cardiovascular-related death)
occurred significantly less often in the two Mediterranean-diet
groups than in the control group. Among the three components of
the primary endpoint, only stroke was significantly lower in the
intervention groups. The two Mediterranean diets did not lower allcause mortality significantly.

Mediteranean Diets Reduce Risk of All
Caused Mortality in NCD
Sofi et al. Am J Clin Nutr 2010;92;1189-1196
Study

Weight

Relative Risk (95%)

Trichopoulou (1995)

0.3

0.69 (0.48, 0.99)

Kouris-Blazos (1999)

0.2

0.79 (0.50, 1.25)

Lasheras (2000)

0.1

0.48 (0.22, 1.03)

Knoops (2004)

7.9

0.88 (0.82, 0.94)

14.7

0.93 (0.89, 0.97)

Lagiou(2006)

3.2

0.93 (0.83, 1.04)

Mitrou (M) (2007)

37

0.92 (0.91, 0.94)

Mitrou (F) (2007)

30.7

0.93 (0.91, 0.95)

6.1

0.86 (0.80, 0.93)

Trichopoulou (2005)

Trichopoulou (2009)

100

Total (95%CI)
0.4

0.6

0.8

Reduced risk

1

1.2

1.4

Increased risk

0.92 (0.90, 0.94)

Rice Bran Oil
Another source for monosaturated fatty acid (MUFA)

Fatty Acid
Palmitic

Percent
15.0%

Stearic

1.9%

Oleic
Linoleic

42.5%
39.1%

Linolenic

1.1%

Arachidic

0.2%

Rice Bran Oil Compared to Atorvastatin for Treatment
of Dyslipidemia in Patients with Type 2 Diabetes
Marie-Christine Shakib, Shreef Gabrial, Gamal Gabrial
Macedonian Journal of Medical Sciences. 2014 Mar 15; 7(1):95-102

•

Forty four eligible patients with type 2 diabetes and moderately
hyperlipidemic were randomly and equally allocated into two groups.
The rice bran oil (RBO) group received a low-calorie diet and
consumed 30 g / day RBO oil as salad dressing and for use as main
cooking oil for 6 months. The Atorvastatin group received a lowcalorie diet and 40 mg/day of atorvastatin drug for 6 months.
• Results showed significant increase in fasting and postprandial
blood glucose, HbA1C and liver transaminases (alanine
transaminase ALT and aspartate transaminase AST) in the
atorvastatin group while a significant reduction was shown in RBO
group. Moreover, significant reductions in lipid profile levels, blood
urea, serum uric acid and erythrocyte sedimentation rate (ESR)
were observed in both RBO and atorvastatin groups after 6 months.

Integrative Treatment for Atherosclerosis
•
•
•
•
•
•
•
•
•
•
•
•

Quit smoking
Keep reminding your patients that sugar is TOXIN
Cut down high-inflammatory food such as soy bean oil, cow’s
milk, and overcooked animal fats
Eating food with high omega 9 such as olive oil*, rice bran oil,
almond oil, and nuts
Avoid trans fat*
Fish oil*
Vitamin K2
Magnesium
Vitamin C
Coenzyme Q10*
Stop unnecessary calcium supplements
Chelation*
* wih significant scientific clinical studies

HEAT International Workshop
Reversal of Chronic Diseases
March 12-13, 2020
Athenee Luxury Collection Hotel, Bangkok, Thailand
www.heatantiaging.com

HEAT International Congress for Anti-aging Medicine 2020
Biohack your life, application of science and technology to improve healthspan

August 6-8, 2020
Athenee Luxury Collection Hotel, Bangkok, Thailand

www.heatantiaging.com

