Dyslipidemia

(Med-23)

Dr Anwar A Jammah, MD, FRCPC, FACP, CCD, ECNU.
Asst. Professor and Consultant

Medicine, Endocrinology

Department of Medicine, King Saud University




LIDId Transport

D*w,

fat -
|!’
k G
Bt
\'_o'“',»p,_ ABCA

&r

L\ )} Intestine Peripheral tissues

Chylomicrons .z.. Free cholesterol

Fatty acids _q acids ' \

tissue
t%"“ Cholesteryl /
9 % l‘slﬂ Lc o

y ABCG)

Chylomicron '
remnants Jd .‘

Hewrc lipase

Endothelial lpase Nascent
HOL

ABCAI

CETP

0 r Triglyceride
J@ ' Cholestoryl ester

Rader DJ, Daugherty, A Nature 2008, 451.:904-913




The story of lipids

Chylomicrons transport fats from the intestinal
mucosa to the liver

In the liver, the chylomicrons release triglycerides
and some cholesterol and become low-density
lipoproteins (LDL).

LDL then carries fat and cholesterol to the body’s
cells.

High-density lipoproteins (HDL) carry fat and
cholesterol back to the liver for excretion.




The story of lipids (cont.)

When oxidized LDL cholesterol gets high,
atheroma formation in the walls of arteries
occurs, which causes atherosclerosis.

HDL cholesterol is able to go and remove
cholesterol from the atheroma.

Atherogenic cholesterol — LDL, VLDL, IDL




Atherosclerosis

Flagusa rupture Thinning of fibrous cap

Hemorrhage from plague
microvessals




Lipid Transport
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Atherogenic Particles
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Composition of Triglyceride-Rich Lipoproteins (% dry mass)

Chylomicrons
TGs = 86%
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HDL and Reverse Cholesterol Transport
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Hereditary Causes of Hyperlipidemia

Familial Hypercholesterolemia
Codominant genetic disorder, coccurs in heterozygous form
Occurs in 1 in 500 individuals

Mutation in LDL receptor, resulting in elevated levels of LDL at birth and
throughout life

High risk for atherosclerosis, tendon xanthomas (75% of patients), tuberous
xanthomas and xanthelasmas of eyes.

Familial Combined Hyperlipidemia
Autosomal dominant
Increased secretions of VLDLS

Dysbetalipoproteinemia
Affects 1 in 10,000

Results in apo E2, a binding-defective form of apoE (which usually plays
important role in catabolism of chylomicron and VLDL)

Increased risk for atherosclerosis, peripheral vascular disease
Tuberous xanthomas, striae palmaris







Primary hypercholesterolemias




Primary hypertriglyceridemias




Primary mixed hyperlipidemias




Dietary sources of Cholesterol

Type of Fat

Main Source

Effect on
Cholesterol levels

Monounsaturated

Olives, olive oil, canola oil, peanut oil,
cashews, almonds, peanuts and most
other nuts; avocados

Lowers LDL, Raises
HDL

Polyunsaturated

Corn, soybean, safflower and cottonseed
oil; fish

Lowers LDL, Raises
HDL

Saturated

Whole milk, butter, cheese, and ice cream;
red meat; chocolate; coconuts, coconut
milk, coconut oil , egg yolks, chicken skin

Raises both LDL and
HDL

Most margarines; vegetable shortening;
partially hydrogenated vegetable oil; deep-
fried chips; many fast foods; most
commercial baked goods

Raises LDL




Causes of Hyperlipidemia

Diet

Hypothyroidism
Nephrotic syndrome
Anorexia nervosa

Obstructive liver
disease

Obesity
Diabetes mellitus
Pregnancy

Obstructive liver
disease

Acute heapititis

Systemic lupus
erythematousus

AIDS (protease
Inhibitors)







Checking lipids

Nonfasting lipid panel
measures HDL and total cholesterol
Fasting lipid panel
Measures HDL, total cholesterol and triglycerides

LDL cholesterol is calculated:
LDL cholesterol = total cholesterol — (HDL + triglycerides/5)




When to check lipid panel

Different Recommendations

= Adult Treatment Panel (ATP IlI) of the National Cholesterol
Education Program (NCEP)

Beginning at age 20: obtain a fasting (9 to 12 hour)
serum lipid profile consisting of total cholesterol, LDL,
HDL and triglycerides

Repeat testing every 5 years for acceptable values




= United States Preventative Services Task Force

Women aged 45 years and older, and men ages 35
years and older undergo screening with a total and HDL
cholesterol every 5 years.

If total cholesterol > 200 or HDL <40, then a fasting
panel should be obtained

Cholesterol screening should begin at 20 years in
patients with a history of multiple cardiovascular risk
factors, diabetes, or family history of either elevated
cholesteral levels or premature cardiovascular disease.




Treatment Targets

LDL: To prevent coronary heart disease outcomes
(myocardial infarction and coronary death)

Non LDL( TC/HDL): To prevent coronary heart disease
outcomes (myocardial infarction and coronary death)

Triglyceride: To prevent pancreatitis and may be
coronary heart disease outcomes (myocardial infarction
and coronary death)




LDL and Non-LDL(HDL/TC)

Risk Assessment Tool for Estimating 10-year Risk of Developing Hard
CHD (Myocardial Infarction and Coronary Death)

Framingham Heart Study to estimate 10-year risk for coronary heart
disease outcomes

http./7hp2010.nhibihin.net/atoili/CALCULATOR.asp?usertype=prof
~ Age
LDL-C
T. Chol
HDL-C
Blood Pressure
Diabetes

$moking




*For 10-yr risk, see Framingham risk tables



Canadian New Guideline

Risk categories

Risk level 10-year CAD risk Recommendations

High >20% [reatment targets:
Primary target: LDL-C <2.0 mmol/L

Secondary target: TC/HDL-C <4.0

Moderate 10% - 19% [reat when:
LDL-C =3.5 mmol/L or TC/HDL-C =5.0
Low <10% [reat when:

LDL-C 25.0 mmol/L or TC/HDL-C 26.0

High risk includes coronary artery disease (CAD), peripheral artery disease, cere-
brovascular disease and most patients with diabetes.







Pooled Cohort Risk
Assessment Equations

Predicts 10-year risk for a first atherosclerotic
cardiovascular disease (ASCVD) event

Risk Factors for ASCVD

Gender tMale Female Systolic BFP

A ) FHeceiving treatment
g= vears for high Blood
pressure

: (if SBP = 120 mmHg)
. White or other [

Chabetes

Total
Cholesterol Smoker

HDL
Cholesterol

Calculate



http://clincalc.com/Cardiology/ASCVD/PooledCohort.aspx

Intensity of Statin Therapy In
primary and secondary prevention

Table 5. High- Moderate- and Low-Intensity Statin Therapy (Used in the RCTs reviewed by the
Expert Panel)*
High-Intensity Statin Therapy Moderate-Intensity Statin Therapy | Low-Intensity Statin Therapy

Daily dose lowers LDL-C on Daily dose lowers LDL-C on Daily dose lowers LDL-C on
average, by approximately >50% average, by approximately 30% to average, by <30%
<50%

Atorvastatin (407)-80 mg Atorvastatin 10 (20) mg Simvastatin 10 mg
Rosuvastatin 20 (40) mg Rosuvastatin (5) 10 mg Pravastatin 10-20 mg
Simvastatin 2040 mg? Lovastatin 20 mg
Pravastatin 40 (80) mg Fluvastatin 20-40 mg
Lovastatin 40 mg Pitavastatin 1 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg bid
Pitavastatin 2—4 mg




Table 8.1—Recommendations for statin treatment in people with diabetes

Recormmended
Age Risk factors statin dose* Monitoring with lipid panel
<40 years None None Annually or as needed to monitor
CVD risk factor(s)** Moderate or high for adherence
Overt CVD*** High
40-75 years MNone Moderate As needed to monitor adherence
CVD risk factors High
Overt CVD High
=75 years Mone Moderate As needed to monitor adherence
CVD risk factors Moderate or high
Overt CVD High

*In addition to lifestyle therapy.

**CVD risk factors include LDL cholesterol =100 mg/dL (2.6 mmol/L), high blood pressure,

smoking, and overweight and obesity.

***Overt CVD includes those with previous cardiovascular events or acute coronary syndromes.




Treatment of Hyperlipidemia

Lifestyle modification
= Low-cholesterol diet
= EXercise




Medications for Hyperlipidemia

Druqg Class

Agents

Effects (% change)

Side Effects

HMG CoA
reductase inhibitors

Statins

JLDL (18-55),T HDL (5-15)
J Triglycerides (7-30)

Myopathy, increased liver
enzymes

Cholesterol
absorption inhibitor

Ezetimibe

! LDL( 14-18), T HDL (1-3)
ITriglyceride (2)

Headache, Gl distress

Nicotinic Acid

JLDL (15-30), T HDL (15-35)
J Triglyceride (20-50)

Flushing, Hyperglycemia,

Hyperuricemia, Gl
distress, hepatotoxicity

Fibric Acids

Gemfibrozil
Fenofibrate

ILDL (5-20), THDL (10-20)
JTriglyceride (20-50)

Dyspepsia, gallstones,
myopathy

Bile Acid
seguestrants

Cholestyramin
e

J LDL
1 HDL
No change in triglycerides

Gl distress, constipation,
decreased absorption of
other drugs




Statin Risk Reduction in Diabetic

Patients and Non-Diabetic Patients
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http://upload.wikimedia.org/wikipedia/commons/3/39/HMG-CoA_reductase_pathway.png
http://upload.wikimedia.org/wikipedia/commons/3/39/HMG-CoA_reductase_pathway.png

Increased number
of LDL receptors
BLOOD promotes uptake
of LDL from
blood.

LDL receptor

PLASMA MEMBRANE Low intracellular
cholesterol
stimulates the
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receptors.
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Figure 21.5
Inhibition of HMG-CoA reductase by the statin drugs.




Table 1: Assessment and action strategies for elevated plasma
triglyceride concentrations [TG]

Retest
[TG], interval,
mmol/L Step Action and comments mo*

<2 Continue current management 6-12

» Reassess lipid profile regularly, to ensure
that [LDL-C] is at target

>2, <5 1. Therapeutic lifestyle measures
» Weight control
« Reduce dietary fat, simple sugars
» Reduce alcohol intake
e Increase physical activity
Reassess lipid profile regularly, to ensure that
[LDL-C] is at target
2. Manage other secondary factors
« Control glycemia, if diabetic

» Reassess medications; consider lipid-neutral
alternatives

3. Consider pharmacologic treatment
e Intensify LDL-lowering (e.g., statin therapy)
» Fish oil (omega-3 fatty acid)
» Niacin (e.g., extended release)




Table 1: Assessment and action strategies for elevated plasma
triglyceride concentrations [TG]

=5, <10 4. Intensify steps 1-3, above 2-3

e [LDL-C] cannot be estimated when
[triglycerides] > 5 mmol/L

» Apolipoprotein B determination might be
helpful

. Consider fibrate therapy, e.g.,
e Bezafibrate (Bezalip) 400 mg/d
- Fenofibrate
— Lipidil micro 200 mg/d
— Lipidil supra 160 mg/d
— Lipidil EZ 145 mg/d
e Gemfibrozil (Lopid) 600-1200 mg/d

. Further intensify steps 1-3

With acute pancreatitis:
e Very-low-fat diet (10%-15% of energy intake)
» Cessation of alcohol
e Insulin, if indicated for glycemic control
« Admit patient to hospital
— Nothing by mouth: IV fluid replacement
— Plasma exchange is unhelpful

. Initiate fibrate therapy
e Monitor serum [creatinine]

. Consider specialist referral

George Yuan, Khalid Z. Al-Shali, Robert A. Hegele
CMAJ - April 10, 2007 « 176(8)



STATIN Safety recommendations

Conditions that could predispose pts to statin side effect:
Impaired renal or hepatic function

History of previous statin intolerance or muscle
disorder

Age >75y

Unexplained ALT elevation > 3x ULN
History of hemorrhagic stroke

Asian ancestry




STATIN Safety recommendations

Check baseline ALT prior initiating the statin (Grade B)

Check LFTs if patient develops Symptoms of hepatic
dysfunction (Grade E)

If 2 consecutive LDL <40, Consider decreasing the statin
dose (Grade C, weak recommendation)

It may be harmful to initiate simvastatin 80mg, or increase the
dose of simvastatin to 80mg (Grade B)




