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CORONARY HEART DISEASE
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INTIMAL THICKENING

. Migration of smooth 2. Smooth muscle 3. Elaboration of
_ muscle cells to the cell mitosis extracellular
Endothelium intima matrix
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MAJOR COMPONENETS OF
ATHEROMATOUS PLAQUE

FIBROUS CAP

(smooth muscle cells, macrophages,
foam cells, lymphocytes, collagen,
elastin, proteoglycans, neovasculariza

NECROTIC CENTER
(cell debris, cholesterol crystals,
foam cells, calcium)

MEDIA
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Atherosclerosis

NORMAL FIXED CORONARY OBSTRUCTION
(Typical angina)

Platelet
aggregate

Healing

UPTION SEVERE FIXED CORONARY
OBSTRUCTION
(Chronic ischemic heart disease)

Thrombus
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MURAL THROMBUS WITH OCCLUSIV
VARIABLE OBSTRUCTION / ? EMBOLI THROMBUS
(Unstable angina or acute subendocardial (Acute transmural myocardial
myocardial infarction or sudden death) infarction or sudden death)

ACUTE CORONARY SYNDROMES




CELLULAR EVENTS &
CELLULAR INTERACTIONS
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OBESITY ,
METABOLIC SYNDROME
& TYPE 2 DIABETES




OBESITY IS LIFE THREATENING

Obesity Increases the Chance of Developing

8 /ype /I Diabetes

A Atherosclerosis

B Cancers of Colon, Breast Prostate &
Endometrium




BODY MASS INDEX (BMI)

1 Obesity Is Defined in Terms of BMI

I BMI <185 Underweight
I BM| = 18.5-24.9 Normal
1 BM| = 25—-29.9 Overweight

B BM/ = 30— 40 Obese
1




FATTY TISSUE IS AN
ENDOCRINE ORGAN

Adipocytes Secrets Different Adipokins:

1 [ eptin

d Adiponectin

i Res/stin

i Cytokines such as TNFSo




TNFSs INCDUCES DYSLIPIDEMIA
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Lipoprtein Lipase 1 Hormone-sensitve 1

l T

Clearance of VLDL 1 Hepatic Synthesis 1 Release of FFAs 1
from Circulation of TAGs Into Circulation

\ Hepatic Uptake 1
\ of FFAs
Hepatic Synthesis

of VLDL 1




TNFSs INDUCES DYSLIPIDEMIA
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Expression & Act|V|ty Expression of Expression of
of LCAT ABC Transporters APO A-l & Apo-A-IV

\1/




FFAs INDUCE HYPERGLYCEMIA
/ \

Activation of PKC Comp_e_titive
Inhibition of
1 GLUT2 & GLUT4

Phosphorylation of GLUT4 Translocation l

IRS-1 & |RS-2/ In Muscle \

Interfering with

\ Down-Regulation of /

Gluconeogenesis
In Liver




PANCREATIC COMPENSATION

— ~

Increased Stimulation of Sympatthetic
i - Nervous System
Cell Proliferation y

Normal or Near Normal
Blood Glucose
Na & Water Retention
Vasoconstriction

l




DECOMPENSATION PROCESS

l

Gradual Loss of the Ability
of the Pancreas to Overproduce Insulin

l

Increased Blood Glucose

l




MTABOLIC SYNDROME

The insulin resistance associated with obesity
Increases the risk of developing type 2 diabetes,
heart disease, hypertension, and several types
of cancers.

Increased risk of some of these diseases may
occur long before the patient becomes diabetic,
so the condition between the onset of insulin
resistance and development of type 2 diabetes
IS referred as




METABOLIC SYNDROME

Defining criteria according to the Third Report of
NCEP Expert panel on Detection, Evaluation, and
Treatment of High Blood Cholesterol in Adults

Include the presence of Three or More of the
following conditions:

Impaired Fasting Glucose
Blood Pressure 2 135 /85 mmHqg

Warst circumiference > 102 cm in men and >88 cm /n
women

Serum TG 2 150 mg/dL
HDL-C <40 mg/dL in men and <50 mg/dL in women




RISK FACTORS FOR CHD

1 Clinical Risk Factors
1 Laboratory Risk Factors




CLINICAL RISK FACTORS

1 Cigarette Smoking

I Hypertension (Blood Pressure 2140/90 mm Hg or
on Hypertensive medication

1 Family History of Premature CHD (cHD in

Male First-degree Relative < 55 years, CHD in Female
First-degree Relative < 65 years)

i AQe (men 2 45 years; Women 2 55 years)
1 Obesity

1 Diabetes Mellitus

1 Life Style




LABORATORY RISK FACTORS

8 Common Lipid Markers
Including TC, HDL-C, LDL-C & TG
8 Uncommon Lipid Markers
Apo A-l, Apo B-100, Lp(a) & B-VLDL,
8 Metabolic Markers
Glucose & Homocysteine
i Inflammatory Markers
hs-CRP
8 Thrombogenic/Hemostatic Markers
Fibrinogen




ATP Il
CLASSIFICATION

(Adult Treatment Panel Ill)

IN ADULTS

Total Cholesterol

1 <200 Desirable

A 200-239 Borderline high
1 =240 High

Triglycerides

a8 <150 Normal
150-199 Borderiline high
200-499 High
=500 Very high

LDL Cholesterol

i <100 Optimal
100-129 Near Optimal
130-159 Borderline high
160-189 High
=190 Very high

HDL Cholesterol
1 <40 Low
8 260 High




N C EP (National Cholesterol Education Program)

CLASSIFICATION IN CHILDREN
AND ADOLESCENTS

Total Cholesterol LDL Cholesterol
<170 Desirable A <710 Desirable
170-199 Borderiline A 110-120  Borderfline
=200 High i =730 High




FACTORS AFFECTING LIPID &
LIPOPROTEIN DETERMINATION

—actors Related to Patients
—actors Related to Specimen

—actors Due to Analysis




FACTORS RELATED TO
PATIENTS

1 Biological variation
1) Physiological variation
2) Age
3) Sex

4) Season
5) Diet
6) Fasting
7) Lifestyle
1 Disease
i Drugs




Inter-individual & Intra-individual
Biological Variations

Analyte Inter- Intra- Method
Individual | Individual | CV%
CV% CV%

Triglyceride 56.8 28.8 4.7

Cholesterol 22.3 8.2 2.3

HDL-C 28.3 . 2.5

Apo B 217.6 . 2.1




Physiological Variation

1 The NCEP guidelines recommended
averaging
to reduce the effects of
both preanalytic and analytic sources




Age

1 Cholesterol concentration increases by
aging in both sex with beginning from
adulthood




Sex

1 After childhood and up to age 50,
cholesterol concentration is lower In
women than men




Season

1 Cholesterol concentration is slightly
more in winter




Recent Feeding

1 Chylomicron uptake requires 6-9h

1 S0, 9 hours fasting is sufficient, but usually
12 hours fasting is recommended

1 Fasting is not necessary for TC and HDL-C




Diet

A Saturated Fats and cholesterol result in
considerable increase in cholesterol
concentration

i1 Diet affecting on lipid profile requires several
weeks

1 So, patient should have a usual diet for 2
weeks and no weight change




Diseases

Patient should not have Ml or shock during previous
month

Fever, trauma , surgery increase TG and lower TC
and HDL-C

Weight loss results in decreasing TG and transient
Increasing TC and LDL-C

Chronic disease results in severe decrease in LDL-C
and HDL-C

Diabetes, Thyroid disease, liver disease , and renal
disease result in secondary dyslipidemias




Drugs

1 Different drugs affect on patient lipid
profile, e.g. OCP increases VLDL and
anabolic steroids increase VLDL and
decrease HDL

1 Abnormal results should be repeat 2-4
weeks later




FACTORS RELATED TO
SPECIMEN

1 Posture during sample collection
1 Prolonged venous occlusion

1 Venous vs capillary samples
1 Plasma vs serum
1 Storage




NCEP Guidelines for Acceptable
Measurement Error

Analyte Bias CV Total Error

Triglyceride| < 5% < 15%

Cholesterol < 3% < 9%

HDL-C < 5% < 13%

LDL-C < 4% < 12%




LIPOPROTEIN ANALYSIS

1 Direct Immunochemical Assays
1 Precipitation Methods

1 Calculation

1 Apolipoprotein Derermination




MINOR LIPOPROTEINS

i Chylomicron Remnants

1 VL.DL Remnants (IDL)

1 Beta-VLDL (Floating B Lipoprotein)
1 lipoprotein (a) or Lp(a)




HDL-C DETERMINATION

Precipitation of Apo B Containing
_ipoproteins (VLDL, IDL, LDL) by

Polyanions & Bivalent Cations

Heparine Sulfate & Mn?t
Dextran Sulfate & Mg?*
Sodium Tungstate & Mg?*t




LDL-C DETERMINATION

1 Ultracentrifugation
i Immunochemical
i Calculation with

Total-C = HDL-C + LDL-C + VLDL-C

TG
LDL-C = Total-C — (HDL-C + ?)




Friedewald Equation
Assumptions

1 All plasma TGs are carried in VLDL
1 TG/Chol ratio of VLDL Is invariant




Friedewald Equation Limitations

1 Factor that gives the best estimate of
VLDL-C varies among populations and
depends on the triglyceride method
used

1T
C
L

nere must be no chylomicron,
nylomicron remnant, IDL, B-VLDL and
p(&)




HOMOCYSTEINE

Methionine Cysteine

Methionine
Synthase

Cobalamine
Folate

Cystathionine
] B-Synthase ] i
Homocysteine Cystathionine

Pyridoxine




Increased Homocysteine
Results From

1 Genetic Causes
1 Vitamin Deficiencies

1 Impaired Renal Function

1 Probably, Smoking, Diabetes, Obesity,
and Hypertension




Homocysteinemia May Results 1v

1 Ocular abnormalities
1 Osteoporesis

1 Mental retardation

1 Atherosclerosis




Increased Homocysteine
Results In

1 Endothelial Cell Damage

1 Stimulation the growth of smooth
muscle cells

1 Stimulate cell division

1 LDL Oxidation and modification

1 Stimulation of blood-clotting
mechanism

1 Stimulation of Platelet aggregation




High-Sensitive C Reactive
Protein (hs-CRP)

1 CRP Is a positive acute phase reactant
1 Its average plasma level is 1.0 mg/dL

i 100-1000 fold increase Is seen In Infections,
Inflammation, and Tissue Damage

1 Individual with higher baseline levels (In one
Study, 1.75 mg/dL versus 1.25 mg/dL) are at
Increased risk for CHD and stroke

1 Decision intervals: < 1 mg/dL , low risk
1-3 mg/dL, intermediate risk




Recommendations for Use of
hs-CRP to Assess CHD Risk

Universal hs-CRP Screening is not recommended

Patients most likely to benefit from hs-CRP test
would be those in whom their risk estimate from
established factors is moderate and the physician

desires additional information to guide preventive
therapy

Optimally, hs-CRP results should be averaged from
two specimens drawn 2 weeks apart

If a level of > 10 mg/dL is identified, there should be
a research for obvious cause of infection or
Inflammation







