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1. Introduction to Dyslipidemia
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Or a combination of these abnormalities.
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Pathophysiology™

3 Triglycerides
Are transported in blood as complexes of lipids and proteins (lipoproteins).

¥ &

Cholesterol
Phospholipids

- 5 o
A Total & LDL WV HDL Development of
cholesterol cholesterol SA-6751 Expiration Date: 16/08/2025 Coronary Heart Disease (CHD).
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Pathophysiology™

2 Risk factors such as :

Oxidized LDL

Mechanical injury to endothelium

Excessive homocysteine

A Can lead to endothelial dysfunction and cellular interactions
culminating in atherosclerosis.
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Pathophysiology™
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Pathophysiology™

v’ Repeated injury and repair within an atherosclerotic plagque eventually lead to a fibrous
cap protecting the underlying core of :

Lipids Collagen

Calcium

Maintenance of the fibrous plaque is critical to prevent plaque rupture and coronary
thrombosis.

<

1. Di Ciaula A, Garruti G, Lunardi Baccetto R, Molina-Molina E, Bonfrate L, Wang DQ, Portincasa P. Bile Acid Physiology. Ann Hepatol. 2017 Nov;16(Suppl. 1: s3-105.):54-s14.
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Pathophysiology

v’ Primary or genetic lipoprotein disorders are classified into six categories:

LDL + very-low-density Intermediate-density

lipoprotein [VLDL] lipoprotein
-
LDL )\
‘ V'
Chylomicrons

& v'Secondary forms of dyslipidemia also exist.

v’ The primary defect in familial hypercholesterolemia is inability to bind LDL to the LDL
receptor =» lack of LDL degradation by cells and unregulated biosynthesis of cholesterol.
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Pathophysiology

v'Several drug classes may elevate cholesterol levels:

@
% Progestins, Thiazide Diuretics

é Glucocorticoids, B-blockers

sil=| Isotretinoin, Protease Inhibitors

Cyclosporine, Mirtazapine

°2 Sirolimus
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Clinical presentation(?3)

R> Most patients are asymptomatic for many years.

R Symptomatic patients may complain of :

- w

Sweating, Py

Anxiety & ~gd Abdominal pain

Depending on the lipoprotein abnormality, signs on physical examination may include
cutaneous xanthomas, peripheral polyneuropathy, A BB, and A BMI or waist size.
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C- >2018 Guideline on the management of blood cholesterol

2018 AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APHA/ASPC/NLA/
PCNA GUIDELINE ON THE MANAGEMENT OF BLOOD CHOLESTEROL"

In primary prevention, statins are recommended for patients with severe hypercholesterolemia and in
Adults 40 to 75 years of age either with diabetes mellitus or at higher ASCVD risk.!

Primary Prevention’

LDL-C = 190 mg/dL [=4.9mmol/L]

[Class 1)

Emphasize Adherence to Healthy Lifestyle

l l l

| Diabetes mellitus and age 40-75 y
T Moderate-intensity statin
[Class 1)

Primary Prevention: Assess ASCVD Risk in Each Age Group j Vo Mo risk assessment; High-intensity statin
Illll'.
I

Age 20-39 y
Estimate lifestyle risk Age 40-Th y | . .

AQE?- 10 y lifestyle to to encourage lifestyle to LDL-C =190>-70 mg/dL — DlﬂlletestTellltu:f:ndhi_:g: -E.ﬂt-"ﬂ') y et
prevent or reduce ASCVD reduce ASCVD risk [24.9>-1.8 mmol/L] sk assessmen ﬂ'l::ﬂll'lsl ;_-Irl igh-intensity statin
T-ilsk Diar?nlusis nlearl_'lilial Consider statin if famil without diabetes mellitus ass e

ypercholesterolemia = history premature ASCVD i

statin and LD-C = 160mg/dL 10 year ASCVD risk percent = |

begins risk discussion I8 Age > Thy

4.1 mmol/L) L . . .
Clinical assessment, Risk discussion

| COR* ‘ LOE** | Recommendation for Patients with Diabetes Mellitus’
_ Most adults 40 to 75 years of age with diabetes mellitus are at intermediate or high-risk of ASCWD
events...—-Therefore, on the basis of high level of evidence, moderate-intensity statin therapy is indicated in

patients 40 to 75 years of age with diabetes mellitus for primary prevention’

*COR: Class |[STREMGTH] Of Recommendation/Class I: Highest [Strongest recom menSﬂAqWSl EXpiI‘ation Date: 16/08/2025 Adapted from Grundy SM. et al. 2018
**LDE: Lewvel [Quality] Of Evidencef Level A: Highest Quality of evidence



2. Triglycerides (TG)



Triglyceride metabolism

/Dietary _) Fatty Acids + Monoglycerides\
Step 1 Triglyceride o eatic Lipase
(Intestinal Bile
lumen) Salts
Micelles
N 5
- ™
Fatty Acids + Monoacyglycerol
Step 2 *
{Enisrooy!e) Apolipoprotein A1, B TG
+ Phospholipids
- 4
Step 3

{(Lymphatic Channels)
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( FFA (Oxidized for - Chy!omicronsj
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e E—

Adipose Cells + Muscle Cells
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B> Hypertriglyceridemia®4)

R>Hypertriglyceridemia is often observed in patients with:

Type 2 Diabetes Mellitus (DM)
‘ 0 ‘

\es”
Vg

Familial Combined
Hyperlipidemia (FCHL).

The Metabolic Syndrome (MetS),

”>-The hallmark of these clinical phenotypes is the presence of:

Insulin Resistance.
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D Hypertriglyceridemia®4)

In the insulin resistant state, the normal response to insulin is
attenuated.

’/\ A This will eventually lead to abnormalities in lipid handling in
g/those organs that are particularly sensitive to insulin regulation

- t such as adipose tissue, liver and skeletal muscle.
\

W In the fed state, insulin activates LPL in adipose tissue and
thereby set the switch to uptake of Free Fatty Acids (FFA) into
the adipocytes which will then be stored in lipid droplets.
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3. Lipoproteins types and their role



Introduction®

% A lipoprotein is a biochemical assembly whose purpose is to transport hydrophobic
lipid (a.k.a. fat) molecules in water, as in blood or extracellular fluid.

< They have a single-layer phospholipid
and cholesterol outer shell

‘ua Hydrophilic portions oriented outward

toward the surrounding water

phospholipid

cholesterol

: < Lipophilic portions oriented inwards toward
the lipids molecules within the particles.
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-> Function®

G

pod

The handling of lipoprotein particles in the body is referred to as lipoprotein particle
h metabolism.

Rt is divided into two pathways:

Exogenous Endogenous

o
- -

The lipoprotein particles in question The lipoprotein originated in the liver
are composed chiefly of dietary lipids through de novo synthesis of triacylglycerols.
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-> Function®

The hepatocytes are the main platform for the handling of
triacylglycerols and cholesterol and store certain amounts of
glycogen and triacylglycerols.

While adipocytes are the main storage cells for TG, they
do not produce any lipoproteins.
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Types of lipoprotein®

High density
lipoprotein (HDL)

Highest in density due to high protein/protein ratio.

Low density

: : o :
linoprotein (LDL) Highest in cholesterol esters as % of weight.

Intermediate density lipoprotein.

Very low density

lipoprotein (VLDL) 4 2"d highest in triacylglycerols as % of weight .

Largest ,lowest in density due to high lipid/protein
ratio: highest in triacylglycerols as % of weight.
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-> Types of lipoprotein®

Chylomicron Very low-density Low-density High-density
lipoprotein lipoprotein (LDL) lipoprotein (HDL)

Key
. Phospholipid Phospholipid (3%) Phospholipid (17%) Phospholipid (21%) Phospholipid (25%)
"W Triglyceride Triglyceride (90%) Triglyceride (55%) Triglyceride (6%) Triglyceride (5%)
‘0’ Cholesterol Cholesterol (5%) Cholesterol (20%) Cholesterol (53%) Cholesterol (20%)
< Protein Protein (2%) Protein (8%) Protein (20%) Protein (50%)
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->TYP95 of lipoprotein®

Liver adipose

tissue

Chylomicron VLDL

? phospholipids . triglycerides

O cholesterol - proteins
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-> Types of lipoprotein
|

. Classification according to size
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Types of lipoprotein®

Classification according to bad and good lipoprotein

-
* - X g
> . 4
N
" N "Bad” "Good"
-~ FanE (Non-HDL)
e -
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el
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Lipoprotein interpretation(®)

(5 ) R V,"*'/

Levels >10 | I | A A Cardiovascular risk.

!
/

v'The apolipoproteins have a 1V responsibility for the transports of lipids and cholesterol.

v’ Apolipoprotein B is a nonexchangeable lipoprotein that exists in two forms in humans:

', apoB-100 té apo-438
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) Role of lipids and lipoproteins in the pathophysiology of atherosclerosis(”

7. Kobiyama, K., & Ley, K. (2018). Atherosclerosis. Circulation resear

All ApoB-containing lipoproteins <70 nm in diameter, including smaller
TG-rich lipoproteins can cross the endothelial barrier, especially in the
presence of endothelial dysfunction, where they can become trapped
after interaction with extracellular structures such as proteoglycans.

ApoBg retained in the arterial wall provoke a complex process that leads
to lipid deposition and the initiation of an atheroma.

Continued exposure to ApoB leads to additional particles being retained
over time in the artery wall, and to the growth and progression of
2 atherosclerotissphagti@sue: 16082025

ch, 123(10), 1118-1120. https://doi.org/10.1161/CIRCRESAHA.118.313816.



+J > Role of lipids and lipoproteins in the pathophysiology of atherosclerosis(”

N
b

People with AN conc. of ApoB proteins will retain more particles and accumulate lipids
faster =» more rapid growthsand thepregression of atherosclerotic plaques.

7. Kobiyama, K., & Ley, K. (2018). Atherosclerosis. Circulation research, 123(10), 1118-1120. https://doi.org/10.1161/CIRCRESAHA.118.313816.



Role of lipids and lipoproteins in the pathophysiology of atherosclerosis!”

2 The size of the total atherosclerotic plaque burden is determined by both:

The concentration of circulating LDL-C and
01 other ApoB-containing lipoproteins,

The total duration of exposure to these

02 lipoproteins.

-a Therefore, a person’s total atherosclerotic plague burden is likely to
_" ,) be proportional to the cumulative exposure to these lipoproteins.
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Role of lipids and lipoproteins in the pathophysiology of atherosclerosis!”)

. .Blaﬁﬂ"'ve%sel
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-' > Role of lipids and lipoproteins in the pathophysiology of atherosclerosis(”

2 Disruption of a plaque with the formation of an overlying thrombus that acutely
obstructs blood flow resulting in:

A)

Unstable angina Myocardial Death
Infarction (MI) |
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j-' > Role of lipids and lipoproteins in the pathophysiology of atherosclerosis(”

v’ To slow the progression of atherosclerosis:

Encouraging a healthy lifestyle to maintain low levels
of ApoB-containing lipoproteins throughout life

\\ i Recommend treatment to lower LDL-C and other
¥8 ~ ApoB-containing lipoproteins
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4. Metabolic Syndrome



> Definition(@?2

v'Metabolic Syndrome (MetS) is defined by a constellation of an interconnected :

Physiological

Clinical q '

@ That directly increases the risk of atherosclerotic cardiovascular disease (ASCVD),
Type 2 diabetes mellitus (T2DM) and all-cause mortality.
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Biochemical

Metabolic factors




> Definition(@?2

£ This collection of unhealthy body measurements and abnormal laboratory test results
include :

Glucose intolerance

Prothrombotic state
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-> Epidemiology &)

R- Worldwide prevalence of MetS ranges from  <10% 10 depending on:
84%

o= Urban or rural environment

R> The IDF estimates that one-quarter of the world's adult population has the MetS.
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> Epidemiology ©°)

A Body mass
index (BMI)

Higher
socioeconomic status

Sedentary lifestyle

2 Were significantly associated with MetS.
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) Epidemiology ©9)

£ The prevalence of the MetS in National Health and Nutrition Examination Survey was :

* v

v
o of 1 | ‘
' 5% ere?;ma . 22% Of overweight » 60% Of the obese
) = < <.
A

[~

10% Aged 20-29

20% Aged 40-49 . 45% Aged 60-69

£ The prevalence of MetS (based on NCEP-ATP lll criteria, 2001) varied from:

8% to43% Inmen O 7% to 56% In women
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Pathophysiology
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Treatment Goals by Framingham Risk for Patients Without Existing Disease

Framingham Risk (%)  Blood Pressure (mm Hg) LDL-C (mg/dL) Non-HDL-C (mg/dL) FPG (mg/dL) Aspirin

<10 < 140/90 < 160, < 130° <190, < 160° <100 Consider*
10-20 < 130/80 <130, < 100¢ < 160, < 1301 <100 Yes
>20 < 130/80 <100, <70° <130, < 100¢ <100 Yes

*Goal less than 160 mg/dL for patients with 0 or 1 major risk factor (i.e., cigarette smoking, hypertension, low HDL-C, premature coronary heart disease,
or age); goal less than 130 mg/dL for patients with two or more major risk factors.

*Goal less than 190 mg/dL for patients with 0 or 1 major risk factor; goal less than 160 mg/dL for patients with two or more major risk factors.

“‘Some patients with metabolic syndrome will meet criteria according to the U.S. Preventive Services Task Force statement concerning the use of aspirin
for the prevention of cardiovascular disease.

‘Multiple major risk factors, severe and poorly controlled risk factors (especially continued cigarette smoking), or metabolic syndrome.

“Established coronary heart disease plus any of the following: multiple major risk factors (especially diabetes), severe and poorly controlled risk factors
(especially continued cigarette smoking), metabolic syndrome, or recent acute coronary syndrome.

FPG = fasting plasma glucose; LDL-C = low-density lipoprotein cholesterol; non—-HDL-C = non-high-density lipoprotein cholesterol.

Information from Grundy SM, Cleeman JI, Daniels SR, Donato KA, Eckel RH, Franklin BA, et al. Diagnosis and management of the metabolic
syndrome: an American Heart Association/National Heart, Lung, and Blood Institute Scientific Statement. Circulation 2005;112:2735-52; Rosendorff C,
Black HR, Cannon CP, Gersh BJ, Gore J, [zzo JL Jr, et al. Treatment of hypertension in the prevention and management of ischemic heart disease: a
scientific statement from the American Heart Association Council for High Blood Pressure Research and the Councils on Clinical Cardiology and
Epidemiology and Prevention. Circulation 2007;115:2761-88; and National Institutes of Health. Third Report of the Expert Panel on Detection,

Evaluation, and Treatment of High Blood Cholesterol in Adults (Adylt TrgatmentRanel LioAvailable at www.nhlbi.nih.goviguidelinesicholesterol/index.
htm. Accessed June 5, 2009.



p Algorithm for the management of metabolic syndrome

Individual components: Diagnosis of metabolic syndrome
Central abdominal obesit (3 of 5 individual components per
: Eleeli’a?e; triZ;;::rfl:?i disem Y > AHA/NHLBI criteria or abdominal obesity plus
e  Low HDL-C 2 additional components per IDF criteria)
e  Impaired fasting glucose
e  Hypertension l

All patients should be encouraged to lose
weight, increase physical activity, and
improve diet

v

Determine 10-year Framingham risk +— No e Ex1§t1ng type 2 s> Yes
diabetes or
ASCVD? l

Treat diabetes or ASCVD

Treat individual components according to current guideline
considering Framingham risk® recommendations

l

Initiate low-dose aspirin, consider
clopidogrel in those with ASCVD

h 4 o L
K ] i i when aspirin contraindicated
Hypertension Elevated fasting Atherogenic Prothrombotic
glucose dyslipidemia state

AHA/NHLBI = American Heart Association/National Heart, Lung gnd Blogdl Institute; ASCVD = atherosclerotic cardiovascular

Xpira

disease; HDL-C = high-density lipoprotein cholesterol; IDF = International Diabetes Federation.



5. Atherosclerosis

e: 16/08/2025



> Definition9

e
?i ] A chronic inflammatory disease of large and medium-sized arteries that causes

ischemic heart disease, strokes, and peripheral vascular disease, collectively
called cardiovascular disease (CVD).

Abnormal
B- Narrowing of blood flow plaque

A- Normal artery

Normal
blood flow

Marroweed Pla
artary e
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Heart Association. Circulation. 2017 Jul 18;136(3):e1-e23.




Pathophysiology(™

| Hypercholesterolaemia ‘

!

‘ Endothelium ‘

VCAM-1, selectins ¢oxLDL and other modification

Monocytes adherence
and migration

MCP-1 i

Diapedesis of monocytes into the artery ‘

N

MCSF

Aggregated oxLDL
T cell activation

Macrophage (M) conversion

e 16/08/2029

Interferon-y



Md-Increased expression of scavenger
receptors, imbibition of modified LDL

PIT-lipid pool (SMC apoptosis,

proteoglycan rich matrix with
SRA-1, CD36 and difiad d 4 oxIDL
Other scavenger receptors moditied and aggregated oxX )
Cytokines
MMPs Ma.crop.hage/Foam cell |
ROS ¥ Infiltration and apoptosis
Foamy macrophages - ! MMPs
Cholesterol ester rich Conversion of lipid pool

to necrotic core, macrophage
death and defective efferocytosis
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Risk factors and their modification

Smoking Visceral Dyslipidemia Hypertension Periodontitis Dysglycemia Infection

fat
HO
k.. & ‘ OH

Proinflammatory cytokines
(e.g., IL-1, TNF, IL-18, CD40L, MCP-1)

— 2 “ Physical - ]

L activity

Fruit
— §%\¢ @ vegetables, and —]
nuts
Oily fish

' Moderate
alcohol

“Messenger”

cytokine IL:

g

Acute phase

. reactants
Biomarkers of

inflammation Expiration Date: 5

C-reactive protein,
SAA



?j'@\ > Rheumatologic conditions can A\ the pathogenesis of atherosclerosis(!?)

£ Patients with inflammatory rheumatic diseases such as:

Rheumatoid Systemic lupus Vasculitides
arthritis erythematosis

Ad

! Have a higher burden of traditional risk factors

for atherosclerosis than well individuals.
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Rheumatologic conditions can A the pathogenesis of atherosclerosis

Accentuated traditional Rheumatologic disease-related
risk factors drivers of atherothrombosis

Rheumatoid arthritis
TNF, IL-1, IL-6, anti-CCP Abs
TCD4+ CD28-, and Th17/T reg imbalance

Auto- Abs
complement ANCA-vasculitis
/'“'Cfopa”'c'es / cANCA, pANCA, and FcyR

—PAI1

Dyslipidemia

Smoking

o@ Hypertension

" Physical inactivity | u y \ l

i 5 ~oH Relapse/remission
" OH Insulin resistance MPO
OH ‘ SLE == PMN activation == HOCI
Obesity Healing/healed IRy, PG ROS

el anti-dsDNA Ab,

Large vessel vasculitis
Granulomatous arteritis, anti-EC Abs
Distorted arterial anatomy

Abbreviations: Ab, antibody; ANCA, antineutrophil cytoplasmic antihady) dsRpiAsicoddderstoandzd DNA; CCP, cyclic citrullinated peptide; EC, endothelial cells; IFN,
interferon; FcyR, Fc gamma receptor; HOCL, hypochloride; MPO, myeloperoxidase; ROS, reactive oxygen species; T reg, regulatory T lymphocytes




6. Diabetes Dyslipidemia pathophysiolog



) Introduction(1314)

R>Serum lipid abnormalities (dyslipidemia) are commonly seen in diabetic populations
irrespective of insulin deficiency or insulin resistance.

LDL Is the most important risk factor for atherosclerotic cardiovascular
disease (CVD) such as coronary artery diseases.

LDL
-~ a ]
N N '
. Severe hypercholesterolemia is not frequently observed in diabetic

populations, rather hypertriglyceridemia and low HDL are more common.
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Introduction(3.14

U A representative cohort study for Japanese populations with type 2 diabetic has revealed
that :

Are a leading predictor of CVD, comparable to LDL-C,
which exceeded the predictive power of HbAlc .

Dyslipidemia is more powerful CVD risk than hyperglycemia even in diabetic
a populations whose blood glucose levels are substantially high.
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Lipid abnormalities in patients with diabetes(13.14

In patients with Type 1 diabetes in good glycemic control, the lipid profile is
01) very similar to lipid profiles in the general population.

In patients with Type 2 diabetes, even when in good glycemic control, there
02 | are abnormalities in lipid levels.

30-60% of patients with Type 2 diabetes have dyslipidemia.
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Lipid abnormalities in patients with diabetes(13.14

Non-HDL cholesterol levels are increased due to the increase
in VLDL and IDL.

LDL cholesterol levels are typically not different than in
normal subjects but there is an increase in small dense LDL, a
lipoprotein particle that may be particularly pro-atherogenic.

As consequences there are more LDL particles, which coupled with
the increases in VLDL and IDL, leads to an increase in Apo B.
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Lipid abnormalities in patients with diabetes(13.14

v’ The ability of HDL to facilitate cholesterol efflux is Vin patients with Type 2 diabetes.

v’ Studies have shown that the HDL isolated from patients with diabetes has :

1 2

WV Anti-oxidant functions 7 Anti-inflammatory functions

Indicating that HDL levels may not fully reflect risk.

() The postprandial A\ in serum TG is accentuated and elevations in
l@] postprandial lipids may increase the risk of cardiovascular disease.
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Lipid abnormalities in patients with diabetes(13.14

2 Since a high percentage of patients with Type 2 diabetes are obese, insulin resistant
and have the metabolic syndrome, it is not surprising that the prevalence of :

Increased TG Decreased HDL

Increased LDL

Is common in patients with Type 2 diabetes even when these patients are in
good glycemic control.
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Lipid abnormalities in patients with diabetes(13.14

Metformin  \y TG and modestly W LDLc

Sulfonylureas No effe ct

DPP4

inhibitors 7 Postprandial TG

GLP1
analogues

. 7 Fasting and poestprandial-tG and AN HDLc




Lipid abnormalities in patients with diabetes(13.14

Acarbose * Postprandial TG

Pioglitazone  Rosiglitazone \} TG gnd A\ HDLc. Small A\ LDLc but a WV in LDL
[T T R -

ool Small A\ in LDLc and HDLc

inhibitors

No effect
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Pathophysiology of the dyslipidemia of diabetes

Fat Cells

&=
T
(CETP)

T \'"“
Ha |—»Apo A-l =~ '%

CE|(CETP)| TG

Kidney
( SD
Lt (ipoprotein LDL

_ or
Insulin hepatic lipase)
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7. Local epidemiological data
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Prevalence of dyslipidemia in the middle east (ME)(>)

Dyslipidaemia

Study name (country) year Guidelines or cut off values
prevalence

4275 45.4 £ 0.5 Updated NCEP ATP I11° guidelines 0.529

6814 45-84 Updated NCEP ATP Illb guideline 0.293
Canadian Health Measures Survey TC/HDL-C ratio 2 5; LDL-C 2 4.9 mmol/L

1701 20-79 0.45

(Canada) (190 mg/dL)

GEMCASd (Germany) 35869 18-99 European guidelinesh 0.76

Brazilian Society of Cardiology

(Brazil) 1000 11-16 TC > 4.3 mmol/L (170 mg/dL) 0.61
Gulf RACE-2e (Arabian Gulf o
. 7930 56 £17 Updated NCEP ATP Il guideline 0.327
Countries)
ACEf study (Africa and Middle East) 4378 46 + 14 Updated NCEP ATP IIl guideline 0.7
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’ Dyslipidemia prevalence and groups at increased risk in the ME(©)

Middle East

Egypt Saudi
Arabia

UAE

Overall 767% overall High TC,

prevalence in 8.5%;

adulcts high TG, 8.5%;
high LDL-C,
7.4%
low HDL-C,
48.7 %

Groups at — Increasing age

increased risk
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44—-759%
overall

Male sex,
INncreasing
age
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CEPHEUS StUdV”(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

Objective

R

-
Study evaluated reaching LDL-C treatment goals among
dyslipidemic individuals using LLAs as per international
guidelines in the Levant region (Jordan and Lebanon). It
also examined the physician- and patient-related factors

| 3 that influence reaching those goals. )
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/ CEPHEUS StUdV”(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

Methods
ﬂ o It’s @ multi-center, cross-sectional survey, enrolled 1002 dyslipidemic
g =2 patients (August 2010 — January 2011) on LLAs for >3 months.

Collection of data and blood samples was done over one visit. Physicians
and patients filled out questionnaires pertaining to dyslipidemia diagnosis
and treatment.

ﬁg LDL-C target level were defined according to international guidelines.
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CEPHEUS StUdy17(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

Results

O The full analysis set included Mean age was 58.0+11.6 years

992 patients

£ 7

41% women 65.7% diabetics 51.5% CHD
U LLAs were prescribed for:

Primary prevention 45.8% of patients
B3 Secondary prevention 52.8%o0f patients
B Familial hypercholesterolemia FEER: Y/ ReIN sEL[=]gheS
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CEPHEUS StUdy17(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

Results

v’ According to the NCEP ATP Il guidelines, 64.0% of patients reached the LDL-C treatment goal.

. Consented patients
R~ This goal was reached by: el

Consented Consented
patients with lab patients with no
results N=1001 lab results N=1

Patients with all lab
n=458 results available
N=992

60.0% of the high-risk patients

76.1% of the medium risk patients n=159 , ,
Patients with some
lab results missing

N=9

90.0% of the low risk patients o °c n=18

Patients’ disposition.
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100.0
_1 Patients on Target%

B Patients not on Target%: 90.0

90.0

BDID ?6-1

70.0
60.0

60.0 +——

50.0 +—

40.0

40.0 +—

30.0 +—

23.9

% of patients attaining LDL-C goals

20.0

10.0

B

High Risk (Target LDL-C Medium Risk (Target LDL-C Low Risk (Target LDL-C
level=100mg/dl) level<=130mg/dl) level=160mg/dl)

LDL-C goal according to risk category

10.0

0.0

Patients reaching the NCEP ATP lll recommended LDL-C treatment goals according to their cardiovascular risk category.

According to the updated 2004 NCEP ATP Il guidelines, 42.3% of patients reached treatment goals. Moreover, treatment
goals were attained by 86.5% of low risk patients, 77.6% ef low. mediwmsisk patients; 52.8% of the high but not very high
risk group and 24.8% of the very high risk patients.



) CEPHEUS StUdV”(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

Conclusions =
&

A relatively large proportion of hypercholesterolemic patients using LLAs in the Levant area,
especially those in the high risk group, did not attain LDL-C treatment goals, and thus remain
at a substantial risk of developing adverse cardiac events.

A

v’ Aggressive efforts are urgently needed to :

C) Optimize healthcare professionals’ implementation of dyslipidemia
¢ treatment guidelines

Enhance patients’ awareness of the risk of dyslipidemia

Enhance the benefits of chronic use of LLAs and the importance of
reaching treatment goals.
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£ > CEPHEUS StUdy17(CEntraIized Pan-Levant Survey on tHE Undertreatment of hyperchole Sterolemia)

|

. Conclusions

100.0

Ml Treatment goal reached % Bl Treatment goal not reached %
90.0

86.5

% of patients attaining LDL-C goals

Very High Risk (Target High but not Very High Risk  Medium Risk (Target Medium Low Risk (Target  Low Risk (Target LDL-C
LDL-C level<70mg/dl) (Target LDL-C level<100mg/dl) LDL-C level<100mg/dl) LDL-C level<100mdg/dl) level<160 mg/dl)

LDL-C goal according to risk category

Patients reaching the recommended LDL-C treatment goals according to their cardiovascular risk category as per the 2004 updated NCEP ATP Il
guidelines.
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