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Non-Communicable Disease (NCD)

• Non-communicable diseases (NCDs), including heart disease, stroke, cancer, 
diabetes and chronic lung disease, are collectively responsible for almost 70% of 
all deaths worldwide. 

• Almost three quarters of all NCD deaths, and 82% of the 16 million people who 
died prematurely, or before reaching 70 years of age, occur in low- and middle-
income countries. 

• The rise of NCDs has been driven by primarily four major risk factors: tobacco 
use, physical inactivity, the harmful use of alcohol and unhealthy diets.
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NCD Death Rate 
(World Health Organization)
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death rate of 29.1 reported by Singh et al., in 2005 (15,16). 
Major NCDs are responsible for 85% of deaths and 70% of 
the disease burden in Europe and North America [18, 40, 
41]. The costs for the care of the consequences of NCD 
present an enormous burden for the economy of the country 
in addition to the human suffering: even in those more 
affluent Member States where one sees downward trends in 
NCD mortality (primarily CVD, cancer, chronic obstructive 
pulmonary disease (COPD) and diabetes) [34-39]. Chronic 
disease places an enormous health and economic burden on 
the population of all Member States of the WHO European 
Region [39]. Multiple risk factors management is a critical 
area in the prevention and therapy of NCD and it has been 
shown to be effective in reducing mortality and disability 
mainly in CVD. It is well documented that NCDs have a 
significant impact on national economies by disabling and 
killing the working-age population [35-39]. The health 
systems of most developed countries are not adequately 
structured to respond to these emerging needs. The 
dissemination of information on the early diagnosis, 
treatment, and prevention of multiple risk factors in disease 
in many countries, have multiple barriers. These barriers are 
linked to a lack of integrated country-specific policies. 
Majority of the NCDs (as CVD, obesity, diabetes, COPD 
and some tumours) burden on lives and economy can be 
decreased by appropriate integrated approaches to health 
policies applied to: individual risk reduction (aimed at  
high-risk individuals), population risk reduction (aimed at 
social determinants), rational use of health services (by 
empowering primary health care), and referral system 
support and help from non-government organizations.  

NUTRITION AND EPIDEMIOLOGICAL TRANSITION 

 The emergence of chronic diseases in most developing 

countries, in the last few decades is an example of 
epidemiological transition from undernutrition to over- 

nutrition, because in 1950s in developed countries and in 

1970s in developing countries, CVD and diabetes mellitus 

were least common [1-4, 14, 20]. NCDs develop in 
association with economic development in the country, first 

they increase among higher social classes, such as is in 

lower-middle and upper-middle-income countries; India, 
China and Russia respectively. Soon after learning the 

method of prevention, there is a decrease in risk of NCDs 

among higher social classes, and the risk concentrates among 
lower social classes, as in the developed countries [17, 19, 

20]. The impact of NCDs, in particular CVD, was examined 

on 5 countries and reported that NCDs could have a serious 
effect on human and national development [11, 12]. The 

total number of years of productive life lost for the five 

countries in people aged 35 to 64 years would increase from 
20.6 million in 2000 to 33.7 million in 2030. The World 

Health Organization estimated full-income losses due to 

heart disease, stroke and diabetes mellitus in 9 countries and 
found that these conditions were responsible for huge 

amounts of national income [3-8]. In developed countries, 

poor health policies based on market forces may increase the 
susceptibility of the lower social classes to NCDs [37-39]. 

These risk factors are amplified by stress, higher levels of 

environmentally induced risk behaviours, and limited access 
to high quality and affordable health care and healthy diet 

and lifestyle. In these countries, people with NCD, 

particularly CVD, are protected by social security systems 
and insufficient market-oriented health insurance, which 

enables them to buy necessary health care for treatment of 

diseases without any consideration for prevention of risk 
factors resulting in emergence of NCDs. In developing 

countries, the health insurance systems are just developing 

and the cost of care for CVD are borne individually hence 
treatment remains incomplete and most families spend out 

their resources leading to poverty [34-42]. The connection 

between lower socioeconomic status and NCDs extends 
beyond prevention and includes health education and its 

implementation by policy makers. In brief, epidemiological 

evolution of NCDs in developing populations, may have six 
stages of transition, characterized by indices of acculturation, 

 

Fig. (4). NCD death rates in people aged 15-69 years, by World Bank income groups, 2008. NCD=non-communicable diseases. 
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• Non-communicable diseases (NCDs) kill 41 million people each year, equivalent to 71% of all 
deaths globally.

• Each year, 15 million people die from a NCD between the ages of 30 and 69 years; over 85% 
of these "premature" deaths occur in low- and middle-income countries.

• Cardiovascular diseases account for most NCD deaths, or 17.9 million people annually, 
followed by cancers (9.0 million), respiratory diseases (3.9million), and diabetes (1.6 million).

• The risk of severe disease and death COVID-19 has been highest in older people and in 
persons with underlying noncommunicable diseases (NCDs), such as hypertension, cardiac 
disease, chronic lung disease and cancer.
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Laboratory Testing for Non Communicable Chronic Diseases

• Body Mass Index (BMI)

• Stethoscope and Physical Exam

• Blood Pressure

• HbA1c

• ESR and High sensitivity CRP (hsCRP)

• Uric Acid

• Homocysteine

• Calcium Score for people over 45

• EPA/AA Ratio

• Live Blood Analysis

• Heavy Metal Tests

• Vitamin D Testing



Obesity
How much is too much?

• Overweight and obesity are defined as abnormal or excessive fat accumulation that presents a risk 
to health. 

• A crude population measure of obesity is the body mass index (BMI).

• The BMI is defined as the body weight in kilograms divided by the square of the body heitht in 
metres, and is universally expressed in units of kg/m2.

• A person with a BMI of 30 or more is generally considered obese. A person with a BMI equal to or 
more than 25 is considered overweight.

• Overweight and obesity are major risk factors for a number of chronic diseases, including diabetes, 
cardiovascular diseases and cancer. 

• Once considered a problem only in high income countries, overweight and obesity are now 
dramatically on the rise in low- and middle-income countries, particularly in urban settings.
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Relative 10-year risk for diabetes, hypertension, heart 
disease, and stroke stratified by baseline BMI
(Hypertension 2003;42:1206)

BMI Diabetes Hypertension Heart Disease CVA

18.5-21.9 1.0 1.0 1.0 1.0

22.0-24.9 1.8 1.5 1.1 1.1

25.0-29.9 5.6 2.4 1.7 1.3

30.0-34.9 18.2 3.8 2.2 2.1

>35.0 41.2 4.2 2.4 2.5

Body Mass Index (BMI) =weight (kg) / height (m)
2

Can’t be used with bodybuilders
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BMI cannot be used for a bodybuilder

• Body mass index has a limitation, since 
body mass index is only used two 
parameters, weight and height.

• BMI may not be a reliable tool to 
determine body mass without other 
parameter such as:
➢Gender

➢Body fat

➢Muscle mass

➢Bone mass

➢Bone density

➢Body water
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Body Composition Analysis

• Bioelectrical impedance analysis (BIA) is a commonly used method for estimating 
body composition, in particular body fat and muscle mass. 

• In BIA, a weak electric current flows through the body and the voltage is measured in 
order to calculate electrical impedance (resistance) of the body.

• Most of our body water is stored in our muscle. Therefore, if a person is more 
muscular there is a high chance that the person will also have more body water, 
which leads to lower impedance. 

• BIA can then be used to estimate total body water, fat mass, and muscle mass.
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Obesity is the major factor contributed to 
insulin resistance and diabetes

-cell 

compensation

-cell 

dysfunction

IGT

-cell failure

T2 diabetes

Prentki & Nolan JCI 2006:116:1802
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Insulin Resistance

Decreased ability of insulin to act effectively on peripheral 
target tissue especially muscle and liver



Homeostasis model assessment for Insulin Resistance
(HOMA-IR)

• HOMA-IR - HOmeostatic Model Assessment for Insulin Resistance - is an index used to 
determine if insulin resistance is present in a patient. 

• Using the insulin and fasting plasma glucose at the fasting state (where nothing has been 
eaten or drank other than water for at least 8 hours before the blood sample is drawn.)

• HOMA-IR = (insulin * glucose ) / 405

• for glycemia in mg/dL. In both cases the insulin is in mU/L.

• Healthy Range: 1.0 (0.5–1.4)
Less than 1.0 means you are insulin-sensitive which is optimal.
Above 1.9 indicates early insulin resistance.
Above 2.9 indicates significant insulin resistance.



• Metabolic syndrome is the name for a group of five risk factors that 
raises risk for heart disease, diabetes, and stroke.

1. “Apple Shape” abdominal obesity 

2. High triglyceride level 

3. Low HDL cholesterol level 

4. High blood pressure

5. High fasting blood sugar 



Acanthosis Negricans

• Brown to black, poorly defined, velvety hyperpigmentation of the skin.

• Usually found in body folds such as neck, axilla, grown, umbilicus.

• Also found at the elbow area in office workers.

• The most common cause of acanthosis nigricans is insulin resistance.

• The high insulin concentrations activate growth factor receptors that drive 

the proliferation of keratinocytes and melanocytes. 
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Before and After 



Polycystic Ovarian Syndrome (PCOS)

• Insulin resistance and the compensatory hyperinsulinemia are central mechanisms that 
perpetuate anovulation and lead to metabolic complications.

• Androgens are responsible for dermatological symptoms, while sustained estrogen 
production by the ovaries and subcutaneous fat without progesterone opposition 
produces menstrual irregularity and increases the risk of endometrial hyperplasia. 

• Adipokines and myokines may also be involved in the metabolic alterations associated 
with the syndrome.

• Symptoms:

• Menstrual Disorders (oligomenorrhea, amenorrhea, dysmenorrhea)

• Hyperandrogenism 

• Excess body and Facial Hair

• Pelvic Pain and Infertility

• Patches of thick, darker, velvety skin

• Obesity, metabolic syndrome, type 2 diabetes

• Acne

• Non-alcoholic Fatty Liver

• Mood disorder



Skin Signs of PCOS



Advanced glycation end products (AGEs)

• Advanced glycation end products (AGEs) 
are modifications of proteins or lipids that 
become nonenzymatically glycated and 
oxidized after contact with aldose sugars. 

• Initially, glycation involves covalent 
reactions between free amino groups of 
amino acids, such as lysine, arginine, or 
protein terminal amino acids and sugars 
(glucose, fructose, ribose, etc), to create, 
first, the Schiff base and then Amadori
products, of which the best known are 
HbA1c and fructosamine.
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Approximate Mean plasma glucose at different HbA1C levels
(MPG change of 35 mg/dl or 2 mmol/l per 1% change in HbA1c)

HbA1C Approximate MPG

mmol/l mg/dl

4 3.5 65

5 5.5 100

6 7.5 135

7 9.5 170

8 11.5 205

9 13.5 240

10 15.5 275

11 17.5 310

12 19.5 345

Rohlfing et al. 2002. Diabetes Care 25:275



EPIC-Norfolk Study 
(Ann Intern Med 2004;141:413)

HbA1C concentrations predict mortality continuously across the whole 
population distribution in people with or without diabetes.



Risk of death increased when FPG increased!
N Engl J Med 2011;364:829



International Expert Committee Recommends A1c 
Assay for Diagnosing Diabetes

• HbA1c:
• captures long-term glucose exposure

• has less biologic variability

• doesn't require fasting or timed samples

• is currently used to guide management decisions.

• Diabetes should be diagnosed when the HbA1c level is 6.5% or 
higher.

Diabetes Care June 5, 2009



Lifetime risk of hypertension after 65 years old
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Why we need to treat hypertension?

• The aim of controlling blood pressure is to prevent complications such as 
stroke (both ischemic and hemorrhagic) myocardial infarction, and kidney 
failure.

• Sometimes, hypertension can be cured if the underlying causes have been 
corrected such as hyperuricemia, steroids, and stress.

• Anti-hypertensive drugs alone are not enough to prevent complication, but 
lifestyle and diet such as exercise, weight control, high potassium and high 
magnesium diet, and stress reduction should be advised.

• Monitor for co-morbidities such as cardiovascular diseases and kidney 
function.
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Meta-analysis showed that Antihypertensive treatment is 
associated with slightly lower risk for dementia or cognitive 
impairment
JAMA meta-analysis Hughes D et al. 

• Researchers examined data from 12 randomized trials that compared 
cognitive outcomes between participants assigned to antihypertensive 
drugs and those randomized to controls (placebo, alternative 
antihypertensive drug, or higher blood pressure target). Some 92,000 
participants were included.

• During a mean 4 years' follow-up, treatment to lower blood pressure was 
associated with a statistically significantly lower rate of incident dementia 
or cognitive impairment (7.0% vs. 7.5% for controls).
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Self-monitoring with self-titration of antihypertensive drugs is more 
successful than usual care
JAMA. 2014;312(8):799-808

• U.K. researchers randomized roughly 500 patients 
with an office blood pressure of at least 130/80 mm 
Hg and at least one other cardiovascular risk factor 
to either usual care or self-management. 

• Self-management patients monitored their blood 
pressure at home, and when a certain number of 
readings were higher than 120/75 mm Hg, they 
sent a form to their physician to request a 
medication change.

• At 12 months, mean systolic blood pressure was 
9.2 mm Hg lower in the self-management group 
than in the usual-care group.
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Lifestyle Interventions Reduce the Need for Guideline-Directed 
Antihypertensive Medication
AHA Hypertension September 8, 2018

• Roughly 130 overweight or obese adults who had blood pressures of 130–160/80–99 mm 
Hg and were not receiving antihypertensive medications were randomized to follow the 
DASH diet plus a weight management program (including behavioral counseling and 
supervised exercise), the DASH diet alone, or usual care.

• By 16 weeks, blood pressure dropped by 16/10 mm Hg with the DASH diet plus weight 
management, by 11/8 mm Hg with DASH alone, and by 3/4 mm Hg with usual care. 
Additionally, the proportion who needed antihypertensive medication, as recommended by 
2017 guidelines, declined from 54% to 15% with DASH plus weight management and 
from 51% to 23% with DASH alone, with no significant change in the usual care group 
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Effects of Magnesium Supplementation on Blood Pressure
Hypertension. 2016;68:324–333

• The meta-analysis of randomized, double-blind, placebo-controlled trials of Mg 
supplementation on normotensive and hypertensive adults published up to February 1, 
2016; 34 trials involving 2028 participants were eligible. 

• Mg supplementation at a median dose of 368 mg/d for a median duration of 3 months 
significantly reduced systolic BP by 2.00 mm Hg (95% confidence interval, 0.43–3.58) 
and diastolic BP by 1.78 mm Hg (95% confidence interval, 0.73–2.82); these 
reductions were accompanied by 0.05 mmol/L (95% confidence interval, 0.03, 0.07) 
elevation of serum Mg compared with placebo. 

• Mg supplementation with a dose of 300 mg/d or duration of 1 month is sufficient to 
elevate serum Mg and reduce BP.
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Creatinine (Cr) and Kidney Failure

• Creatinine is a break-down product of creatine phosphate in muscle, and is usually 
produced at a constant rate.

• Creatinine is chiefly filtered out of the blood by the kidney. If the filtering of the 
kidney is deficient, creatinine blood levels rise.

• Therefore, creatinine levels in blood and urine may be used to calculate the 
creatinine clearance (CrCl), which reflects the glomerular filtration rate (GFR).

• People with higher muscle mass will have higher creatinine levels. So, among 
people who have the same GFR, men, body builders, and the youngers will have 
higher creatinine levels than women, slimmers, and olders.

• In case that creatinine level is not reliable, cystatin C should be measured.

http://en.wikipedia.org/wiki/Kidneys


Advice for Muscle Men

• Creatinine (Cr) not only measured kidney function, it also measure muscle mass 
and muscle wasting.

• Reported GFR is actually estimated GFR (eGFR) calculated by the abbreviated 
MDRD equation : 186 x (Creatinine/88.4)-1.154 x (Age)-0.203 x (0.742 if female).

• Men will have lower eGFR than women and muscular men will have lower eGFR 
than skinny men.

• Heavy exercise can cause muscle wasting and slightly higher serum creatinine but 
it doesn’t mean you have kidney failure. To avoid any frustration, please stop heavy 
exercise a few days before having serum creatinine testing.

• Dehydration also raise serum creatinine, you don’t have to fast before having your 
serum creatinine testes.
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Uric Acid Production

• Our body can make uric acid, stop eating chicken may not make a difference.

• 70% of uric elimination occurs through the kidney and the rest via 

gastrointestinal tract. 

• Hyperuricemia is the cause of gout, kidney stone, endothelial dysfunction, and 

chronic kidney disease.

• Controlling uric acid level is proven to slow progression of CKD



Consequences of Hyperuricemia

• Gout

• Uric Acid Stone

• Endothelial Dysfunction

• Hypertension

• Uric Acid Nephropathy

• Chronic Kidney disease



Elevated Serum Uric Acid Predicts Metabolic Syndrome
J Pediatr 2012 May 11

• Researchers followed 613 randomly selected male adolescents (age range, 10–15 
years) from a health screening center in Taiwan for a mean of 2.7 years

• Nineteen adolescents (3.1%) developed metabolic syndrome as defined by the 
International Diabetes Federation consensus criteria (>3 of the following: abdominal 
obesity, triglycerides 150 mg/dL, high-density lipoprotein cholesterol <40 mg/dL, 
hypertension, and fasting plasma glucose 100 mg/dL).

• Age, waist circumference, BMI, BP, high-density lipoprotein cholesterol, and 
triglycerides were significantly associated with baseline UA. 

• Risk for developing metabolic syndrome was significantly greater in adolescents in 
the highest UA quartile than in those in the lowest quartile 



Uric Acid and Hypertension
(N Engl J Med 2008;359:1811-21)

• Hyperuricemia can cause endothelial dysfunction (Semin Nephrol 25:39-42) 

• Elevated uric acid level predicts the development of hypertension

• Elevated uric acid level is observed in 25%-60% of patients with essential hypertension.

• Elevated uric acid level is observed in nearly 90% of adolescents with essential 
hypertension.

• Raising uric acid level in rodents results in hypertension.

• Reducing uric acid level with xanthine oxidase inhibitors lowers blood pressure in 
adolescents with hypertension of recent onset.



Hyperuricemia and Cardiovascular Risk Factor 
Hypertens Res 2004; 27: 227–233

• A total of 9,914 individuals (6,163 men and 3,751 women ranging in age from 18 to 89 
years) who were screened at Okinawa General Health Maintenance Association were 
subjects in this study. Hyperuricemia was defined as a serum uric acid level ≧7.0 mg/dl in 
men and ≧6.0 mg/dl in women. 

• The odds ratios (95% confidence intervals) for the presence of hyperuricemia in men were 
1.75 (1.56–1.97) for obesity, 1.42 (1.25–1.62) for hypertension, 1.16 (1.02–1.30) for 
hypercholesterolemia, 1.80 (1.60–2.03) for hypertriglyceridemia, 1.19 (1.02–1.40) for 
hypo-high density lipoprotein (HDL) cholesterolemia, and 0.61 (0.49–0.75) for DM; in 
women, they were 2.02 (1.62–2.53) for obesity, 1.64 (1.29–2.10) for hypertension, 1.31 
(1.04–1.65) for hypercholesterolemia, 1.95 (1.51–2.51) for hypertriglyceridemia, 1.53 
(0.96–2.44) for hypo-HDL cholesterolemia, and 1.20 (0.76–1.90) for DM.

• The present study revealed that hyperuricemia is positively associated with obesity, 
hypertension, and dyslipidemia in both men and women, and that hyperuricemic
subjects tend to have a clustering of these cardiovascular risk factors



Causes of Hyperuricemia

• Genetics

• Drugs (diuretics, salicyltes, pirazinamide, 
cyclosporine, nicotinic acid)

• Excess intake of purine rich foods such as 
meats, poultry, and animal internal organs.

• Alcohols

• Malignancies

• Lead Toxicity

• Chronic Kidney Disease

• High dietary fructose intake (soft drink)
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Most nephrologists don’t know that lowering serum 
uric acid can save the kidney

• A Thai male 60 years old with the history of deterioration of kidney function after being resuscitation from 
sudden cardiac death two years ago. He then received three vessel balloon angioplasty. His 
echocardiogram revealed reduction of LV function. 

• His medication included ASA Clopidogrel Hydralazine Ismo Ivabradine Atorvastatin Omeprazole and 
Furosemide 500 mg twice daily. His creatinine level was 4.64 mg% and for the first time I asked him to 
have his uric acid level checked and found out that his uric acid was 15.4 mg%

• He was asked to stop Omeprazole and reduced the dosage of atorvastatin to every other day, cut down 
the dosage of furosemide into half and start allopurinol 100 mg per day plus sodamint and coenzyme Q10.

• One week later, he developed congestive heart failure and doctor advised him to start hemodialysis 
treatment but he refused because he noticed that his creatinine was actually improved.

• Two week later, he developed acute gouty arthritis and came back to see me. NSAIDS was prescribed for 
3 days. After his gout improved, febuxostat was added since he still have high levels of serum uric acid. 
The cardiologist repeated angiogram and told him that nothing more could be done.

• Three week later, his creatinine level improved from 4.64 mg% to 2.85 mg%.

• Five week after, his creatinine level reduced to 2.59 mg% and uric acid 6.1 mg%. He still have mild 
symptoms of congestive heart failure and diuretic dosage is now further reduced.

www.heatantiaging.com



Hyperuricemia is common in polycystic kidney disease

• A 48 year old man who is diagnosed with diabetes and polycystic kidney disease came to 
see me because his nephrologist told him that he would eventually received dialysis 
treatment and he felt hopeless.

• His creatinine level was 1.5 mg% and his uric acid level was 8.5 mg%. He was also taking 
glipizide once daily.

• He was advised to switch glipizide to metformin and start taking allopurinol 100 mg per 
day plus sodium bicarbonate supplements.

• He was advised to eat more alkaline food and cut down simple carbohydrates.

• Six months later, his creatinine levels decreased to 1.1 mg% and remained normal for the 
past three years.

• His ultrasound still shows multiple cysts in his kidneys without progression.
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Uric Acid and Kidney
Time to think outside the box

• Many nephrologists never check uric acid 
levels in their chronic kidney disease 
(CKD) patients.

• They believe that hyperuricemia is 
secondary to kidney failure. 

• But they are wrong, because lowering uric 
acid levels have been proved to delay 
progression of CKD.

• Many oncologists never check uric acid 
levels before starting chemotherapy.

• After chemotherapy, the patients 
developed acute kidney failure that could 
be preventable.
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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.



Consequences of atherosclerosis

• Inadequate blood flow or ischemia 
(infarction)

• Ischemic heart disease

• Stroke

• Peripheral vascular disease

• Renal vascular disease (must be 
bilateral)

• Ischemic bowel disease

• Aneurysm
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Controllable Atherosclerosis Risk Factors

• High blood pressure

• High blood cholesterol

• Lipoprotein a

• Smoking

• Diabetes

• Physical Inactivity

• Obesity

• Homocysteinemia

• Deoxycholic Acid and TMAO

• Chronic inflammation (infection, autoimmune diseases, heavy metal 

intoxication, inflammatory diets)
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Regular Lipid Profile
NIH and AHA recommend that everyone age 20 and older should have blood 
cholesterol measured at least once every five years
In Thailand most people have it checked every 3 month!

• Total Cholesterol

• High-density lipoprotein cholesterol (HDL-C) : 
often called “good cholesterol” because it 
removes excess cholesterol and carries it to the 
liver for removal.

• Low-density lipoprotein cholesterol (LDL-C): 
often called “bad cholesterol” because it deposits 
excess cholesterol in walls of blood vessels 
which can contribute to atherosclerosis.

• Triglycerides- measures all the triglycerides in 
all the lipoprotein particles; most is in the very 
low density lipoproteins (VLDL)
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Why cholesterol became the culprit for atherosclerosis?

• The pathology of clogged up arteries showing cholesterol plague.

• The lower total cholesterol levels are a strong prediction of heart attack for both men 
and women.

• Among adults between ages 40 and 89, a reduction in total cholesterol of 39 mg/dL
(or 1 mmol/L) was associated with about a 33% reduction in heart disease death. 
Among those aged 50 to 69 and 70 to 89, respectively, 1 mmol/L lower total 
cholesterol was associated with 34% and 17% reductions in the risk of death from 
heart disease. 

• However, only cholesterol reducing agents that can reduce heart disease risk 
are STATIN.
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Statin
(simvastatin, pravastatin, 
atorvastatin, rosuvastatin)

• Statins inhibit HMG-CoA reductase which catalyzes the rate limiting step in 
cholesterol synthesis. 

• Low density lipoprotein cholesterol (LDL) levels are lowered by inhibiting synthesis 
and up-regulating LDL receptors.

• Statin inhibits ubiquinone (coenzyme Q-10) synthesis

• Studies have demonstrated their ability to prevent coronary events and reduce 
mortality. 

• Those at highest risk benefit the most!
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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
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Lack of an association or an inverse association between low-
density- lipoprotein cholesterol and mortality in the elderly: 

a systematic review 
Ravnskov U, et al. BMJ Open 2016;6:e010401. doi:10.1136/bmjopen-2015-010401 

• The researchers identified 19 cohort studies including 30 cohorts with a total of 68,094 
elderly people, where all-cause mortality was recorded in 28 cohorts and CV mortality in 9 
cohorts. 

• Inverse association between all- cause mortality and LDL-C was seen in 16 cohorts (in 14 
with statistical significance) representing 92% of the number of participants, where this 
association was recorded. In the rest, no association was found. 

• In two cohorts, CV mortality was highest in the lowest LDL-C quartile and with statistical 
significance; in seven cohorts, no association was found.

• Since high LDL-C is inversely associated with mortality in most people over 60 years and 
elderly people with high LDL-C live as long or longer than those with low LDL-C, This study 
provides reason to question the validity of the cholesterol hypothesis. 
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Higher LDL predicted healthy survival in older women
J Am Geriatr Soc 2020 Feb;68(2):288-296

• The prospective cohort studied laboratory collection at a Women's Health Initiative (WHI) 
center and longitudinal follow-up via mail of women aged 68 to 81 years at baseline.

• HDL and LDL levels were not associated with survival to age 90 after adjustment for 
cardiovascular risk factors.

• Similarly, no associations were observed between HDL and LDL levels and survival to age 90 
with mobility disability. 

• High HDL was not associated with survival to age 90 with intact mobility after adjustment for 
other cardiovascular risk factors. 

• Compared with the lowest LDL quartile, the three upper LDL quartiles were associated with 
greater odds of survival to age 90 with intact mobility 

• Neither higher HDL nor lower LDL levels predicted survival to age 90, but higher LDL 
predicted healthy survival.
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To determine if the patients need statin, we need to know 
how to assess cardiovascular risk factors

• History of stroke or ischemic heart disease

• Life Style (Diet, Smoking habits, Stress)

• Lipid profile (LDL-C/HDL-C > 3)

• Oxidized LDL

• Lipoprotein a

• Metabolic Syndrome Markers (HbA1c, uric acid, SGPT)

• Blood Pressure

• Inflammatory Marker (hsCRP, ESR, EPA/AA ratio)

• Homocysteine

• Calcium Score (Coronary Artery Calcification)
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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.

• 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

• High Lp(a) in blood is a risk factor for atherosclerosis.



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 (NAD+)

• Vitamin C 

• Coenzyme Q10

• Fish Oil

• Testosterone



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). 

www.heatantiaging.com



Ox-LDL correlates much stronger than LDL cholesterol to 
the percentage of patients with coronary artery disease.
Johnston N et al. Preventive Cardiology 2006;97:640-645

• In the present study, levels of total cholesterol, 
low-density lipoprotein (LDL) cholesterol, high-
density lipoprotein (HDL) cholesterol, triglycerides, 
lipoprotein-associated phospholipase A2 (Lp-
PLA2), and oxidized LDL/HDL cholesterol were 
determined in 431 apparently healthy men and 
women without clinical evidence of coronary artery 
disease who were matched for age and gender 
with 490 men and women with coronary artery 
disease who participated in the Second Fragmin
and Fast Revascularization During Instability in 
Coronary Artery Disease (FRISC-II) trial.

• The ratio of oxidized LDL to HDL cholesterol was a 
more potent biomarker for discriminating between 
subjects with and without coronary artery disease 
than traditionally measured lipid profile.

The Diagnostic Accuracies 

Oxidized LDL/HDL cholesterol 0.867

Oxidized LDL 0.826

1/HDL Cholesterol 0.775

Total/HDL Cholesterol 0.764

Triglycerides 0.631

Lp-PLA2 0.597

LDL Cholesterol 0.577

Total Cholesterol 0.520



Coronary Artery Calcium 
Scoring

• Calcification is part of the inflammation and repair processes that 
are ubiquitous in atherosclerotic lesions. 

• Calcification occurs early in atherosclerosis, but we are not able 
to detect it with imaging until it increases in quantity, typically after 
the age of 45 in men and women. 

• The coronary artery calcium score is a measurement of the 
amount of calcium in the walls of the arteries that supply your 
heart muscle, using a special computed tomography (CT) scan of 
your heart.



Coronary Calcium Score:Agatston Method
JACC 1990;15:827-832



Coronary Calcium and Coronary Events (MESA Study) 
New Engl J Med 2008; 358: 1336 -1345.



Coronary calcium scores might help stratify risk for adverse 
cardiovascular events.
BMJ 2013 Mar 25; 346:f1654 

• In this meta-analysis of eight prospective studies, investigators evaluated 
the association of coronary artery calcium scores with all-cause mortality 
and adverse CV events (e.g., myocardial infarction) in more than 6500 
patients. After a mean follow-up of 5.2 years, 802 events (fatal and non-
fatal CV events and all-cause mortality) had occurred. 

• Overall, 29% of participants had coronary calcium scores <10. Compared 
with coronary calcium scores <10, scores 10 were associated with 
significantly elevated risk for the composite outcome of all-cause mortality, 
adverse CV events, or both (relative risk, 5.5) and for adverse CV events 
alone (RR, 9.2). 



How to prevent coronary calcification?

• Quit smoking

• Cut down red meat

• Alkaline diet (be more vegetarians, but low in omega-6)

• Low inflammatory diet (High in omega 9 and omega 3, low in 
omega 6)

• Avoid coumadin drugs

• Avoid unnecessary calcium supplementation

• Vitamin K2

• Magnesium
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• Homocysteine is biosynthesized from methionine (essential amino acid) and can 
be converted to cysteine.

• Methionine can be re-produced from homocysteine. This salvage pathway 
requires folate and B12

• Homocysteinemia ( > 10 μmol/L) is caused by folic, B12, or B6 deficiency, or 
inborn error of metabolism

• Increased lipid peroxidation, LDL aggregation, macrophage endocytosis, and 
platelet aggregation.

Homocysteine
and vascular thrombosis



Methylation Pathway

Antiaging DPU



Underlying Pathogenesis of NCD is 
Chronic Inflammation
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Inflammation Testing

• ESR

• hsCRP

• AA/EPA ratio

• Mild to moderate rising of CEA levels usually indicates gut 
inflammation.

• Mild to moderate rising of PSA levels usually indicates prostate 
inflammation.



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



The importance of the ratio of 
omega 6/ omega 3 fatty acids

• In Western diets, the ratio of omega 6/omega 3 fatty 
acids is 15 : 1

• A ratio of less than 4: 1 was associated with 
• 70% decrease in total mortality
• reduced rectal cell proliferation in patients with colorectal 

cancer . 
• Decreased risk of breast cancer.
• Suppressed inflammation in rheumatoid arthritis.

Biomed Pharmacother 2002 Oct 56:365-379 
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Dysbiosis has been implicated in a broad 
range of inflammation 
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Human Microbiomes

• We humans are mostly microbes, over 100 trillion of them. Microbes outnumber our 
human cells ten to one. The majority live in our gut, particularly in the large intestine 

• The microbiome is the genetic material of all the microbes - bacteria, fungi, protozoa and 
viruses - that live on and inside the human body. 

• The bacteria in the microbiome help digest our food, regulate our immune system, protect 
against other bacteria that cause disease, and produce vitamins including B vitamins B12, 
thiamine and riboflavin, and Vitamin K2. 
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Testing for Gut 
Dysbiosis

• Urea Breath Test

• used to detect Helicobacter pylori that 
produces an enzyme called urease, which 
breaks urea down into ammonia and 
carbon dioxide. During the test, a tablet 
containing urea is swallowed and the 
amount of exhaled carbon dioxide is 
measured. This indicates the presence of 
H. pylori in the stomach.

• The Urine Indican test 

• Elevated levels of Indican are produced 
when bacteria in the intestine act on the 
amino acid, tryptophan. 

• Urine Organic Testing

• Comprehensive Stool Analysis

• The use of PCR techniques to detects the 
presence of pathogenic microorganisms 
such as yeast, parasites, and bacteria



Urine Organic Testing

• Organic acids are chemical compounds excreted in the urine of mammals that 
are products of the body metabolism.

• Organic acids are most commonly analyzed in urine because they are not 
extensively reabsorbed in the kidney tubules after glomerular filtration, so the 
concentration in the urine are 100 times of those in the blood serum.

• Toxic amounts of the drug acetaminophen and other toxic chemicals can use 
up a key molecule, glutathione, that helps the body detoxify, leading to the 
overproduction of the organic acid pyroglutamic acid. 

• A number of organic acids directly or indirectly indicate deficiencies of critical 
vitamins such as vitamin B12, pantothenic acid, biotin, and others. 

• Elevated levels of Indican are produced when bacteria in the intestine act 
on the amino acid, tryptophan. 

• One of the most important uses of the organic acids test is as an indicator of 
dysbiosis, an abnormal overgrowth of yeast and bacteria in the intestinal tract. 
Some of these bacterial byproducts from the intestine enter the blood stream 
and may alter the metabolism of neurotransmitters such as dopamine.

• Ten mL of first morning urine before food or drink is collected. Patient should 
avoid apples, grapes (including raisins), pears, cranberries, arabinogalactan, 
echinacea, reishi mushrooms, and ribose supplements for 48 hours before 
collection.



How to restore your microbiomes

• Stop unnecessary uses of antiseptic products 
or antibiotics

• Avoid long term use of proton pump inhibitors

• Cut down sugar

• Digestive enzymes

• Eating more prebiotics (vegetables and fiber)

• Eating more probiotic food

• Stinky cheese

• Natto

• Taking probiotic supplement is optional
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Toxic Heavy Metal

• Aluminum (pottery, medicine tablet, antacids)

• Mercury (vaccine, ocean fish, amalgam)

• Cadmium (vegetable, waste water, dye)

• Arsenic (Volcanic ash, ground water, insecticides)

• Lead (lead paint, contaminated air, water, soil, food, and consumer products) 



Heavy Metal Intoxication: Diagnosis

• There is no safety levels for heavy metal toxins.

• Standard levels are determined by the average levels of heavy metals in the 
samples found in communities. (So, if we test for standard levels for every 10 
years we will see higher and higher normal levels due to heavy metal 
contamination in the environment.)

• There is no gold standard method for heavy metal toxin detection.

• If the levels are high, it usually indicate heavy metal burden. But if the levels are 
normal, the patients may still have heavy metal toxins in other tissue. 
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Oligoscan

• Using similar technology  to detect the availability of elements in 
epithelial cells by simply four clicks on the palm of the hand.



Spectrophotometer has been used for detection of heavy metal levels in blood 
and tissue samples



Each element has its own photoabsorption coefficient



Oligoscan shows minerals & heavy metal interaction



Urine Metal Analysis

• Spot urine test must be tested for both metal concentration and 
creatinine concentration. The results should be reported as a ratio of 
metal per urine creatinine (to avoid urine dilution from large amount 
of drinking water).

• People who eat fish or smoke will have high urine metal levels.



Urine Provocative Test Protocol

• Day 1
• Collect first void urine after 8 hour fasting for heavy metal testing

• Glutathion 600 mg IV

• Receive EDTA chelation (1 gm CaEDTA or 0.5 gm Na2EDTA)

• DMSA 200 mg before bedtime

• (Avoid supplements, seafood)

• Day 2
• Collect first void urine after 8 hour fasting for heavy metal testing
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Simple healthy lifestyle advice
is a MUST DO during medical visits.

“Eat less, live longer”

“Sugar is toxin”

Grains over Rice

Vegetable and fruit in moderation.

Avoid fried food, cut down animal fat including milk.

Choose olive oil and rice bran oil.

Drink more water, filtered water not tap.

Drink more mineral water, avoid reverse osmosis water.

Exercise your muscle, back and leg exercises are best.

Take supplements (vitamin D, probiotics)

Try to be positive



The effect of 12 weeks of aerobic, resistance or combination 
exercise training
Ho SS, Dhaliwal SS, Hills AP and Pal S BMC Public Health 2012;12:704.
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We can not solve NCD problems with drugs.

Some drugs are another risk factor of NCD.



Detoxification Workshop

March 13, 2021

Celtac Office

Inthamara 33


