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Introduction

• Dyslipidemias	are	disorders	of	lipoprotein	metabolism	that	result	in	at	
least	one	of	the	following	abnormalities:

Ø High	total	cholesterol	(TC)
Ø High	low-density	lipoprotein	cholesterol	(LDL-C)
Ø Low	high-density	lipoprotein	cholesterol	(HDL-C)
ØHigh	triglycerides	(TG)



• Dyslipidemia	is	a	major	risk	factor	for	development	of	atherosclrotic	
cardiovascular	disease.

• According	to	Kuwait	mortality	statistics,	48%	of	deaths	in	2019	were	
due	to	cardiovascular	diseases,	which	is	the	highest	cause	of	death.



Rationale	for	targeting	LDL-C

• New	evidence	has	confirmed	that	the	key	initiating	event	in	
atherogenesis	is	the	retention	of	low-density	lipoprotein	(LDL)	
cholesterol	(LDL-C)	and	other	cholesterol-rich	apolipoprotein	(Apo)	B	
containing	lipoproteins	within	the	arterial	wall	and	hence	
atherosclerotic	plaque	formation
• There	is	a	continuous,	positive,	graded	relationship	between	LDL-C	
concentration	and	CVD	events	and	mortality.	
• Clinical	trials	have	clearly	indicated	that	the	lower	the	achieved	LDL-C	
values,	the	lower	the	risk	of	future	cardiovascular	(CV)	events,	in	
patients	with	and	without	CVD







Dyslipidemia	causes
PRIMARY	 SECONDARY

• Disease:
• Hypothyroidism
• Diabetes
• Cushing’s	syndrome
• Nephrotic	syndrome

• Diet
• High	saturated	fat
• Alcohol

• Drugs
• Anabolic	steroids
• Beta	blockers
• Estrogens
• Corticosteroids

• Familial	hypercholesterolemia
• Familial	combined	hyperlipidemia
• Dysbetalipoproteinemia
• Lipoprotien	lipase	deficiency



Very	high	
risk High	risk Moderate	

risk Low	risk

<1.4	mmol/L

CV	risk

Treatment
goal	for
LDL-C

<1.8	mmol/L <2.6	mmol/L <3.0	mmol/L

+	50%	reduction	of	baseline	LDL



VERY	HIGH	
RISK

LDL-C	goal:
<1.4	mmol/L

+
50%	reduction	of	
baseline	LDL-C

• Documented	ASCVD
- CHD	(	MI,	unstable	angina,	stable	angina,	coronary	revascularization)
- Stroke	or	TIA
- Peripheral	artery	disease
- Unequivocal	ASCVD	on	imaging	(significant	plaque	on	coronary	angiogram	or
CT	scan	or	carotid	ultrasound)

• DM	with	target	organ	damage

• DM	with	at	least	3	major	risk	factors	(obesity- family	history	of	premature	CHD-smoking- HTN)	

• Type	1	DM	of	long	duration	>	20	years

• Severe	CKD	(eGFR	<	30	mL/min/1.73m2)

• Familial	Hypercholesterolemia	with	major	risk	factor	

• A	calculated	SCORE	≥ 10%	for	10-year	risk	of	fatal	CVD



Practical	cases:

• A	59-year-old	patient,	who	is	known	to	have	HTN	develops	a	transient	
ischemic	attack.	His	baseline	LDL-C	=	2.2	mmol/L
What	is	the	target	of	his	LDL	level?

1.1	mmol/L

• A	55-year-old	patient	with	CKD	and	eGFR=	25	mL/min/1.73m2.	His	
baseline	LDL-C	=	3.9	mmol/L
What	is	the	target	of	his	LDL	level?

1.4	mmol/L



HIGH	RISK

LDL-C	goal:
<1.8	mmol/L

+
50%	reduction	of	
baseline	LDL-C

• Markedly	elevated	single	risk	factor
- Total	cholesterol	>	8.0	mmol/L
- LDL-C	>	4.9	mmol/L
- BP	≥ 180/110	mmol/L

• DM	without	target	organ	damage		+	duration	≥ 10	years	or	another
additional	risk	factor

• Moderate	CKD	(eGFR	30- 59	mL/min/1.73m2)

• Familial	Hypercholesterolemia	without	major	risk	factor	

• A	calculated	SCORE	≥ 5%	and	<	10%	for	10-year	risk	of	fatal	CVD



Practical	cases:

• A	45-year-old	patient	has	a	baseline	LDL	=	5.2	mmol/L
What	is	the	target	of	his	LDL	level?
1.8	mmol/L

• A	55-year-old	patient	has	an	eGFR=	55	mL/min/1.73m2.	His	baseline	
LDL-C	=	3.0	mmol/L
What	is	the	target	of	his	LDL	level?
1.5	mmol/L



MODERATE	
RISK

LDL-C	goal:
<2.6	mmol/L

• Type	1	DM	<	35	yrs	old,	type	DM<50	yrs	old+	DM	duration	<	10	years	+	without
additional	risk	factor

• A	calculated	SCORE	≥ 1%	and	<	5	%	for	10-year	risk	of	fatal	CVD



LOW	RISK

LDL-C	goal:
<3.0	mmol/L

• A	calculated	SCORE	< 1%	for	10-year	risk	of	fatal	CVD







Patients	whose	risk	is	already	categorized	and	risk	
calculation	is	not	needed

• Secondary	prevention:	ASCVD
• Primary	prevention:
- DM
- CKD
- Familial	hypercholestrolemia
- LDL	>	4.9	mmol/l	
- Total	cholesterol	>	8.0	mmol/L
- BP	≥ 180/110



SCORE:	Systematic
Coronory	Risk	Estimation

Example:
A	55-year-old	male	who	is	not	a	
smoker	and	not	known	to	have	
previous	medical	diseases.
His	BP=	140/80

Total	chol=	5.0	mmol/L
LDL	chol=	2.9	mmol/L	



A	55-year-old	male	who	is	not	a	smoker	and	not	known	to	have	previous	
medical	diseases.

BP=	140/80
Total	chol=	5.0	mmol/L
LDL	chol=	2.9	mmol/L	

Ø What	is	the	
calculated	
risk?
3%

Ø What	is	the	
LDL	goal	for	
this	patient?
2.6	mmol/L



• HDL-C	can	be	used	to	increase	the	accuracy	of	risk	evaluation.	The	
electronic	version	of	SCORE,	HeartScore	has	been	modified	to	include	
HDL-C.	
https://heartscore.escardio.org/2016/quickcalculator.aspx?model=Eu
ropeHigh



The	charts	maybe	used	to	give	some	indication	of	the	effects	of	reducing	risk	factors.





Factors	modifying	SCORE	risks











Approach	to	patients	with	dyslipidemia:	History

• Known	to	have	evidence	of	existing	ASCVD?	(CHD,	stroke	,	PAD,	unequivocal	imaging)	

• Known	to	have	DM?	CKD?	HTN?

• Physical	activity,	diet	

• Drug	history

• Smoking,	alcohol

• Family	history	(hypercholesterolemia,	premature	CVD,	Tendinous	xanthomata	or	arcus	
corneal)

• Known	to	have	OSA,	chronic	inflammatory	disorder

• Exclude	possible	secondary	causes	of	dylipidemia	(such	as	excess	alcohol,	uncontrolled	
diabetes,	hypothyroidism,	liver	disease	and	nephrotic	syndrome)

• Psychosocial	history



Approach	to	patients	with	dyslipidemia:	Physical	examination

• Tendinous	xanthomata
• Arcus	corneal
• BP
• BMI,	Waist	circumference
• If	diabetic:	fundus	exam	and	neurological	examination



Intervention	
strategies
as	a	function	of	
total	cardiovascular	
risk	and	untreated
LDL-C	levels









A	55-year-old	male	who	is	not	a	
smoker	and	not	known	to	have	
previous	medical	diseases.
His		BP=	140/80

Total	chol=	5.0	mmol/L
LDL	chol=	2.9	mmol/L	
Calculated	SCORE	=	3%

What	is	the	most	appropriate	first	
line	intervention	for	this	patient?
A) Lifestyle	advices
B) Lifestyle	interventions
C) Lifestyle	interventions	+	drug	

intervention



Therapeutic	Lifestyle	changes:	First	line	therapy	in	dyslipidemia	mangement	

Physical	activity
30-60	minute	of	
moderately	vigorus	
physical	activity	in	
most	days	of	the	
week	

Healthy	diet
Low	in	saturated	
fat	with	focus	on	
whole	grain	
products,	
vegetables,	fruits	
and	fish

Weight	reduction
BMI	20-25	kg/m2

WC	<	94	cm	in	men
WC	<	80	cm	in	
women







Pharmacological	Therapy





High	intensity Moderate	intensity Low	intensity
≥ 𝟓𝟎 %	LDL	reduction 𝟑𝟎 − 𝟒𝟗 %	LDL	reduction < 30%	LDL	reduction



• Contraindications:
• People	with	active	liver	disease,	or	unexplained	persistent	elevations	of	
transaminases	≥ 3 ULN
• Women	who	are	pregnant	or	breastfeeding.
• Women	of	child-bearing	potential	not	using	appropriate	contraception

• Prescribe	atorvastatin	with	caution	to	people:
• With	a	history	of	haemorrhagic	stroke	
• With	pre-disposing	factors	for	rhabdomyolysis

Statins	prescription	



• Musculoskeletal	and	connective	tissue—myalgia,	arthralgia,	pain	in	
extremity,	muscle	spasms,	joint	swelling,	and	back	pain
• Rarely:	myopathy	and	rhabdomyolysis

• Gastrointestinal— constipation,	flatulence,	dyspepsia,	nausea,	and	
diarrhoea.
• Metabolism	and	nutrition— hyperglycaemia
• Psychiatric— insomnia
• Nervous	system— headache	(common),	dizziness,	paraesthesia
• Respiratory— pharyngolaryngeal	pain,	epistaxis,	nasopharyngitis
• Hepatic	effects	— increased	serum	transaminases and	hepatotoxicity

Statins	common	side	effects



Commonly	used	drugs	that		may	increase	statin	level	and	risk	of	rhabdomolysis



Statin	dose	adjustment	in	CKD



• Before	initiating	atorvastatin, measure:
• HbA1C	
• Liver	function.
• Full	lipid	profile	
• Creatine	kinase	(CK)	level	(if	has	unexplained	muscle	pain)	
• TSH
• Renal	function.

• After	initiating	atorvastatin:
• Repeat	liver	function	tests	(LFTs)	within	3	months	of	starting	treatment,	and	again	at	
12	months,	and	at	any	other	time	if	signs	or	symptoms	suggest	hepatotoxicity.

• Check	CK	if	unexplained	muscle	symptoms	(such	as	pain,	tenderness,	or	weakness)	
develop.

• HbA1C	or fasting	blood-glucose	concentration	— repeat	after	3	months	in	people	at	
high	risk	of	diabetes	mellitus.

Statin	monitoring



Statin	monitoring



Ezetimibe	

• Cholesterol	absorption	inhibitor
• Dose:	10	mg	daily
• C/I:	hepatic	impairement,	hypersensitivity
• Increase	risk	of	Elevated	hepatic	transaminases	and	myopathy	when	
combine	with	statin
• S/E:	Fatigue,	arthralgia,	diarrhea,	URTI





• Non-HDL	cholesterol:	
Total	cholesterol	– HDL

• Recommended	as	a	secondary	target	of	therapy	especially	in	people	with	
high	TG,	DM,	obesity,	very	low	LDL
• LDL	cholesterol	is	typically	calculated	using	the	Friedewald equation	(not	valid	
if	TG>	4.5)

LDL	cholesterol	=	total	cholesterol	– HDL	cholesterol	– triglycerides	x	0.2
• Goal	of	non-HDL	in	different	risk	groups	is	0.8	mmol	higher	than	the	LDL	
goal	for	that	group

Very	high	risk High	risk Moderate	risk Low	risk

LDL	goal <	1.4 <	1.8 <	2.6 <	3.0

Non-HDL	goal <	2.2 <	2.6 <	3.4 <	3.8

Non-HDL	as	a	secondary	target	of	therapy	





Hypertriglyceridemia

Normal <	1.7	mmol/L

Moderate hypertriglyceridemia 1.7	to	10	mmol/L

Severe	hypertriglyceridemia >	10	mmol/L



Moderate	hypertriglyceridemia Severe	hypertriglyceridemia

Lifestyle	+	treat	secondary	causes Lifestyle	+	treat	secondary	causes

Maximum	statin	therapy	± ezetimibe	to	
reach	LDL-goal	(accoding	to	the	risk	category)

In	high	risk	and	v	high	risk	patients,	IF	LDL	
goal	is	reached	and	TG	is	still	high:	Add	
icosapent	ethyl

Start	with	fibrate	to	reduce	the	risk	of	
pancreatitis

+	optimal	statin	therapy	if	indicated

Summary	of	treatment	hypertriglyceridemia	





51	years	old	male	
Known	to	have	diabetes	mellitus	
On	lipitor	20	mg	
According	to	his	risk

LDL	goal	is	1.8
Non- HDL	goal	is	2.6

LDL=	2.0
Non-HDL	=	3.5



51	year-old,	known	to	have	hypertension	.
He	is	a	moderate	risk.	
LDL-goal	=	2.6
Non-HDL	goal=	3.4

Caculated	Non-HDL=	4



2018	
AHA/ACC	
cholesterol	
guidelines

Major	differences:
- CKD	is	a	risk	

enhancer	and	
not	a	risk	
category

- No	absolute	
LDL	levels,	only	
%	of	reduction



LDL	goal	is	1.8



Take	Home	Message The	3	slides	that	you	need






