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AGENDA: 



INTRODUCTION: 
Lipids, such as cholesterol & triglycerides, are insoluble in plasma. 

The lipoprotein consists of esterified & unesterified cholesterol, 
triglycerides, phospholipids, & protein. 
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Circulating lipid is carried in LIPOPROTEINs that transport the lipid 
to various tissues for:  
•Energy utilization 
•Fat deposition 
•Steroid hormone production 
•Bile acid formation. 
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CLASSIFICATION of LIPOPROTEINS: 
The five major lipoproteins are presented below: 

•Chylomicrons  
•Very low density lipoprotein (VLDL) 
•Intermediate density lipoprotein (IDL)  
•Low density lipoprotein (LDL) 
•High density lipoprotein (HDL)
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APOLIPOROTINS: 
Are presented below: 

•Apolipoprotin A (I, II, IV) 
•Apolipoprotin B (48, 100) 
•Apolipoprotin C (I, II, III) 
•Apolipoprotein E 
•Apolipoprotein D  
•Apo(a)
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Chylomicrons: are 
very large particles that 
carry dietary lipid.  
with a variety of Apo. 
A-I, A-II, A-IV, B-48, C-I, 
C-II, C-III, & E.

(VLDL): carry endogenous triglycerides & to 
a lesser degree cholesterol. The App B-100, 
C-I, C-II, C-III, & E.

(IDL): carry 
cholesterol esters 
& triglycerides. 
with Apo. B-100, 
C-III, & E.

(LDL): carry 
cholesterol 

esters with Apo 
B-100 & C-III.

(HDL): carry 
cholesterol esters. With 
Apo. A-I, A-II, C-I, C-II, 
C-III, D, & E.

3

C-III



Chylomicron 
Remnant  
Apo B48,C,E

VLDL Apo 
B100,C,E

LDL  
Apo B100,C

IDL 
Apo B100,C,E

Chylomicron 
Apo A,B48,C,E

Exogenous & Endogenous Pathway for Lipid 
Metabolism

Lipoproteinlipase 
Mammary, Fat tissue & muscle

4

Hepatic 
lipase

CTEP/LACT/
ABCA1 

HDL   
Abo A,C,D,E 

reverse 
cholesterol 

transport

HDL precursor 
Apo A, E 

(Liver & insistine) 



DYSLIPIDEMIAS: 
Are disorders of lipoprotein metabolism that result in the 
following abnormalities: 

●High total cholesterol (TC) 
●High low-density lipoprotein cholesterol (LDL-C) 
●High non-high-density lipoprotein cholesterol (non-HDL-C) 
●High triglycerides (TG) 
●Low high-density lipoprotein cholesterol (HDL-C)
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ETIOLOGY: 
categorized as follows: 
●Monogenic conditions due to a single gene defect, such as 
familial hypercholesterolemia, familial defective apolipoprotein B, & 
familial hypertriglyceridemia. 

●Secondary dyslipidemia related to specific diseases, conditions, 
or exposures, such as obesity, nephrotic syndrome, T2DM, or drugs 
(eg, alcohol, isotretinoin).  

●Idiopathic, related to polygenic defects
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Disease Lipid 
Profile

Prevalence Etiology

Primary Hypercholesterolemia

Familial Hypercholesterolemia

Familial defective ApoB100
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Disorders of HDL metabolicm

Polygenic HDL

Familial Hypoalfalipoproteinemia
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FAMILIAL HYPERCHOLESETROLEMIA

FH is a genetically modulated clinical syndrome 
characterized by: 
● Elevated low-density lipoprotein cholesterol (LDL-C) level from birth 
● Xanthomata in untreated adults and patients with homozygous FH 
● Early onset coronary heart disease (CHD)

Caused by:  
•Mutation in LDL receptor gene (LDLR) 
•Mutation in the Genes that code for proportion converts substilisin 

Kevin 9 (PCSK9) 
•Mutation in Apoliporotein B 
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FAMILIAL HYPERCHOLESETROLEMIA



● Family member with known FH or elevated cholesterol ([TC] >240 mg/dL 
[6.2 mmol/L] in either parent). 

● Tendon xanthomas in the child or family member(s). 
● Premature CHD in the child or family member(s). 
● Sudden premature cardiac death in a family member.

Clinical suspicion: 
A diagnosis of FH should be suspected in children with any of the 

following: 
•Elevated plasma LDL-C: The level of LDL-C that warrants further 

evaluation depends upon whether additional family members have 
known hypercholesterolemia &/or early cardiovascular disease (CVD). 
‣ In patients with a negative or unknown family history, a LDL-C level 

of ≥190 mg/dL (4.9 mmol/L) suggests FH 
‣ In patients with a positive family history of hypercholesterolemia &/

or early CVD, an LDL-C level of ≥160 mg/dL (4.1 mmol/L) is 
suggestive of FH.
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DEFINITION AND PREVALENCE: 
The serum TG concentration can be stratified in terms of population 

percentiles &/or coronary risk: 
•Normal – <150 mg/dL (1.7 mmol/L)                                 33% 
•Borderline high – 150 to 199 mg/dL (1.7 to 2.2 mmol/L).  18% 
•High – 200 to 499 mg/dL (2.3 to 5.6 mmol/L).                 1.7% 
•Very high – ≥500 mg/dL (≥5.6 mmol/L).                         0.4% 
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FAMILIAL HYPERTRIGLYCREDEMIA



Acquired disorders 
•Obesity 
•Diabetes mellitus 
•Nephrotic syndrome 
•Hypothyroidism 
•Pregnancy. 
•Estrogen replacement administered 

orally. 
•Tamoxifen 
•Beta blockers 
•Immunosuppressive medications, such 

as glucocorticoids & cyclosporine  
•HIV antiretroviral regimens 
•Retinoids.

Hereditary disorders  
•Chylomicronemia 
•Familial hypertriglyceridemia 
•Familial combined 

hyperlipidemia 
•Familial 

dysbetalipoproteinemia
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CAUSES:



CLINICAL MANIFESTATIONS:  

•In patients with acquired disorders such as diabetes or obesity, clinical 
manifestations are usually due to the underlying disorder rather than 
the lipid abnormality. 

•In patients with hereditary disorders, skin lesions such as xanthomas 
& xanthelasmas may be present. 

•In patients with very high TG levels (above 1000 mg/dL [11 mmol/L]), 
pancreatitis may develop. 
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FAMILIAL DYSBETALIPOPROTEINEMIA



FAMILIAL DYSBETALIPOPROTEINEMIA



FAMILIAL HYPERTRIGLYCEREDEMIA

Lipemia Retinalis



FAMILIAL HYPERTRIGLYCEREDEMIA



•TRIGLYCERIDES AND CVD RISK: 

•Studies generally show a positive relationship between 
hypertriglyceridemia & atherosclerotic burden 

•Abnormalities that predispose to atherosclerosis or are associated with 
increased CVD risk. These include: 

•Low levels of high density lipoprotein cholesterol (HDL). 
•Small, dense low density lipoprotein particles (LDL) 
•Atherogenic triglyceride-rich lipoprotein remnants (VLDL). 
•Insulin resistance 
•Increases in coagulability & viscosity; triglyceride-mediated hyperviscosity may 

contribute to endothelial dysfunction, tissue ischemia, & the chylomicronemia 
syndrome.
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MANAGEMENT OF 
HYPERLIPIDEMIA



(LDL-C) LOWERING

RATIONALE FOR LDL-C LOWERING 
The approach of aggressive (LDL-C) lowering 

•LDL-C plays a key role in the pathogenesis & perpetuation of 
atherosclerotic CVD. 

•Elevated levels of LDL-C are associated with an increased risk of CVD 
events & lowering of LDL-C is associated with a reduction in events. 

•Mendelian randomization analysis has shown that a lifelong very low 
LDL-C is associated with a much lower risk of CVD. 

•Randomized trials of many classes of LDL-C lowering drugs, including 
Statins, Ezetimibe, PCSK9 inhibitors, & cholesteryl ester transfer 
protein CETP inhibitors, have shown reductions in CVD events



RISK GROUPS: 

Patients with established cardiovascular disease (CVD) include those with 
stable or unstable coronary artery disease, ischemic stroke, transient 
ischemic attack, or peripheral arterial disease.  

Prevention of CVD events in these high-risk individuals is referred to as 
Secondary prevention.

There is a spectrum of risk among individuals with CVD. We consider the 
CVD individuals with the following characteristics to be at very high 
risk: 

•Acute coronary syndrome within the past year  
•Familial hypercholesterolemia 
•Diabetes, HTN, smoking   
•Chronic kidney disease stages 3, 4, & 5. 
•Recurrent atherosclerotic CVD event, need for revascularization while 

on statin
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BENEFITS ASSOCIATED WITH LDL-C LOWERING 

•Across a broad range of baseline cardiovascular disease (CVD) risk & 
low density lipoprotein cholesterol (LDL-C) baseline levels, most 
therapies that lower LDL-C lead to a clinically important reduction in 
the risk of myocardial infarction (MI) & ischemic stroke.  

•Among therapies that lower LDL-C & thus CVD risk, the best evidence of 
benefit in the past 30 years comes from studies of  
➡Statins  
➡Ezetimibe 
➡PCSK9 inhibitors.

MANAGEMENT:  
Patients with (CVD) or at high risk 
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LIFE STYLE MODIFICATIONS: 

•Weight loss in obese patients 
•Aerobic exercise 
•Avoidance of medications that raise serum triglyceride levels& 

alcohol overuse 
•Strict glycemic control in diabetics 
•Other risk factors for cardiovascular disease, such as hypertension 

& smoking, should also be addressed 
•Dietary modification: 

•Low saturated fat diet: limits total fat intake to 30 % of total 
calories, saturated fat to 7-10 %, & T.C to 300 mg/day 

•Fiber, Avoidance of concentrated sugars 
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HYPERLIPIDEMIA MANAGEMENT

FIRST LINE OF 
THERAPY



PHRAMCOTHERAPY  

•Statins  
•Ezetimibe 
•PCSK9 inhibitors.

HYPERCHOLESETROLEMIA (LDL-C) MANAGEMENT

Dr. SH. S. Al Katari

SECOND LINE 
OF THERAPY



Mechanism of action of 
LDL Lowering agents

ApoB100
LDL

LDL Receptor

LDLR degraded 
on lysosome

Steral-mediated regualation 
of transcription of LDR & 

enzymes involved in 
cholesterol synthesis

Synthesis in the 
ER & maturation 
of LDLR in the 

Golgi apparatus

PCSK9

LDLR recycled 
to basolateral 

surface X

Blood vessel

Liver cell

HMG CoA 
Rudectase 

Synthesis of 
Cholesterol

Cholesterol 
Cell membrane 
Steroid hormones   
Bile acidsStorage of 

cholesterol

GA

ER

LDL  
Apo B100

IDL 
Apo B100, E

Lipoproteinlipase 
Mammary, Fat tissue & muscle

X Statin
PCSK9i

LDL Receptor pathway 



Patients with (CVD) or at high risk MANAGEMENT
INTENSITY OF STATIN THERAPY: 

Moderate-intensity statin therapy (30-50 % LDL-C reduction) 
includes daily treatment with: 

•Lovastatin 40 mg 
•Pravastatin 40 mg 
•Simvastatin 40 mg 
•Atorvastatin 10 to 20 mg 
•Rosuvastatin 5 to 10 mg. 

High-intensity statin therapy (≥50 % LDL-C reduction) includes 
daily treatment with: 

•Atorvastatin 40 to 80 mg 
•Rosuvastatin 20 to 40 mg.
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GOAL OF THERAPY FH/High risk group with CVD:  

Targeted values of LDL-C depend on the presence of associated risk 
factors & are generally as follows: 

●Minimal value, LDL-C <130 mg/dL (3.35 mmol/L) 

●Optimal value, LDL-C <110 mg/dL (2.85 mmol/L) 

●Some providers target values of LDL-C <100 mg/dL (2.59 mmol/L) 
for high-risk patients, such as those with diabetes mellitus or chronic 
renal insufficiency
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ESTABLISHING A TREATMENT GOAL Patients with (CVD) or 
at high risk 

The use of three classes of LDL-C lowering drugs in Statin-treated 
patients has been shown to lead to an additional reduction in CVD 
events in study populations that achieved a mean LDL-C < 55 mg/dL: 

•In the FOURIER trial (PCSKi9): start LDL-C of 90 mg/dL; final LDL-C 
of 30 mg/dL. 

•In the IMPROVE IT trial (Ezetimibe): start LDL-C of 69 mg/dL; final 
LDL-C of 54 mg/dL. 

•In the REVEAL trial (Anacetrapib): start LDL-C of 61 mg/dL; final 
LDL-C of 53 mg/dL.



PHRAMCOTHERAPY  
•Fenofibrate 
•Niacine 
•Fish oil

INDICATIONS FOR DRUG THERAPY: 
The two potential indications for pharmacologic 

therapy to lower triglyceride levels are prevention 
of episodes of pancreatitis & lowering of 
cardiovascular risk. 

•If triglyceride levels persistently > 886 mg/dL 
(10.0 mmol/L), we start drug therapy to lower 
the risk of pancreatitis.
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HYPERTRIGLYCREDEMIA MANAGEMENT

SECOND LINE 
OF THERAPY
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