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Common Secondary Causes of Dyslipidemia

Affected lipids

e Hypothyroidism
'T‘ T | * Nephrosis
ota * Dysgammaglobulinemia (systemic lupus erythematosus, multiple myeloma)

ChOIEStEI'OI and ® Progestin or anabolic steroid treatment
* Cholostatic diseases of the liver due to abnormal lipoproteins, as in primary biliary

LDL-C cirrhosis

* Protease inhibitors for treatment of HIV infection

e Chronic renal failure

e T2DM

* QObesity

/]\ Triglycerides » Excessive alcohol intake

¢ Hypothyroidism

and VLDL-C * Antihypertensive medications (thiazide diuretics and b-adrenergic blocking agents)
» Corticosteroid therapy (or severe stress that increases endogenous corticosteroids)
e Orally administered estrogens, oral contraceptives, pregnancy

* Protease inhibitors for treatment of HIV infection

Abbreviations: HIV, human immunodeficiency virus; LDL-C, low-density lipoprotein cholesterol; T2DM, type 2 diabetes mellitus; VLDL-C, very low-density
lipoprotein cholesterol.
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TG < 150 mg\dl
TC < 200 mg\dl

HDL-C: joSill > 40mg\dl
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Classification of Elevated Triglyceride Levels

TG levels that are even moderately elevated (2150 mg/dL) may identify individuals at
risk for the insulin resistance syndrome. TG levels 2200 mg/dL may indicate a
substantial increase in ASCVD risk. Hypertriglyceridemia is also commonly associated

Lipid Goals for Individuals at Risk for ASCVD

Lipid parameter Goal (mg/dL)

TC <200

LDL-C <130 (low risk)

<100 (moderate risk)
<100 (high risk)

<70 (very high risk)
<55 (extreme risk)

Non-HDL-C 30 above LDL-C goal; 25 above LDL-C goal (extreme risk individuals)

TG <150

Apo B <90 (individuals at high risk of ASCVD, including those with diabetes)
<80 (individuals at very high risk with established ASCVD or diabetes
plus 21 additional risk factor)

<70 (individuals at extreme risk)

RN e . A T YA WA, Tl e
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Major Atherosclerotic Cardiovascular Disease Risk Factors
Nontraditional risk

Major risk factors Additional risk factors

factors
Advancing age Obesity, abdominal obesity { Lipoprotein (a)
{f Total serum cholesterol level  Family history of hyperlipidemia {f Clotting factors
{f Non—HDL-C {f Small, dense LDL-C f Inflammation markers
ff LDL-C t Apo B (hsCRP; Lp-PLA,)
Low HDL-C I LDL particle concentration ff Homocysteine levels
Diabetes mellitus Fasting/postprandial Apo E4 isoform
Hypertension hypertriglyceridemia { Uric acid
Stage 3 or 4 chronic kidney PCOS {t TG-rich remnants

disease Dyslipidemic triad

Cigarette smoking
Family history of ASCVD
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Table 3. High-, Moderate-, and Low-Intensity Statin Therapy*

High Intensity Moderate Intensity Low Intensity
LDL-C >50% 30%—49% <30%
lowering¥
Statins Atorvastatin (40 mg#) 80 Atorvastatin 10 mg (20 mg) | Simvastatin 10 mg
mg Rosuvastatin (5 mg) 10 mg

Rosuvastatin 20 mg (40 mg | Simvastatin 20-40 mg§

Pravastatin 40 mg (80 mg) Pravastatin 10-20 mg
Lovastatin 40 mg (80 mg) Lovastatin 20 mg
Fluvastatin XL 80 mg Fluvastatin 2040 mg

Fluvastatin 40 mg BID
Pitavastatin 1-4 mg

very high risk gExtreme & b<iHigh intensity statin therapy
s Jadid X
-Atorvastatin (40-80)mg/dl
-Rosovastatin(20-40)mg/dl

ipaladidl laukeiModerate statin therapy
dn75 Ggo =
low risk =
Moderate risk =
High risk =
:Jadiig
-Atorvastatin(10-20)mg/dl

-Rosovastatin(5-10)mg/dl
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Low risk:
* No risk factors
Moderate risk:

» 2 or fewer risk factors and a calculated 10-year

risk of less than 10%
High risk:

* An ASCVD equivalent including diabetes or stage
3 or 4 CKD with no other risk factors, or
individuals with 2 or more risk factors and a 10-
year risk of 10%-20%

Very high risk:

+ Established or recent hospitalization for ACS;
coronary, carotid or peripheral vascular disease;
diabetes or stage 3 or 4 CKD with 1 or more risk
factors; a calculated 10-year risk greater than

ASCVD Risk Categories

Extreme risk:

* Progressive ASCVD, including unstable angina
that persists after achieving an LDL-C less than
70 mg/dL, or established clinical ASCVD with
diabetes, Stage 3 or 4 CKD, and/or HeFH, or in
those with a history of premature ASCVD (<55
years of age for males or <65 years of age for
females)

» This category was added in this CPG based on
clinical trial evidence and supported by meta-
analyses that further lowering of LDL-C produces
hetter outcomes in individuals with ACS.
IMPROVE-IT demonstrated lower rates of
cardiovascular events in those with ACS when
LDL-C levels were lowered to 53 mg/dL
combining ezetimibe with statins.

20%; or HeFH

ASCVD Risk Categories and LDL-C Treatment Goals

Treatment goals
Risk category Risk factors/10-year risk LDL-C Non-HDL-C Apo B
(mg/dL) (mg/dL) {mg/dL)
— Progressive ASCVD including unstable angina in
individuals after achieving an LDL-C <70 mg/dL
Extreme risk |~ Established clinical cardiovascular disease in individuals <55 <80 <70
with DM, stage 3 or 4 CKD, or HeFH
— History of premature ASCVD (<55 male, <65 female)
— Established or recent hospitalization for ACS, corenary,
carotid or peripheral vascular disease, 10-year risk >20%
Very high risk | _ pn or stage 3 or 4 CKD with 1 or more risk factor{s) <70 <100 <80
— HeFH
: : — 22 risk factors and 10-year risk 10%-20%
Highirisk — DM or stage 3 or 4 CKD with no other risk factors =300 =t20 =)
Moderate risk|<2 risk factors and 10-year risk <10% <100 <130 <90
Low risk 0 risk factors <130 <160 NR
—
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Very high-risk Subjects with any of the following:

* Documented cardiovascular disease (CVD),
clinical or unequivocal on imaging. Documented
CVD includes previous myocardial infarction
(M), acute coronary syndrome (ACS),
coronary revascularisation (percutaneous
coronary intervention (PCl), coronary artery
bypass graft surgery (CABG)) and other arterial
revascularization procedures, stroke and
transient ischaemic attack (TIA), and peripheral
arterial disease (PAD). Unequivocally
documented CVD on imaging is what has been
shown to be strongly predisposed to clinical
events, such as significant plaque on coronary
angiography or carotid ultrasound.

* DM with target organ damage such as
proteinuria or with a major risk factor such
as smoking, hypertension or dyslipidaemia.

» Severe CKD (GFR <30 mUmin/1.73 m?).

* A calculated SCORE =10% for 10-year risk of
faal CVD.

Subjects with:

» Markedly elevated single risk factors, in
particular cholesterol >8 mmol/L (>310 mg/dL)
(e.g.in familial hypercholesterolaemia) or
BP =180/110 mmHg.

* Most other people with DM (some young
people with type | diabetes may be at low or
moderate risk).

* Moderate CKD (GFR 30-59 mL/min/1.73 m?).
* A calculated SCORE =5% and <10% for |0-year
risk of fatal CVD.

Moderate-risk SCORE is 21% and <5% for |0-year risk of fatal
CVD.

| Low-risk | SCORE <1% for 10-year risk of fatal CVD.
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The risk of this 40 year
old male smoker with
risk factors is the same
(3%) as that of a 60 year
old man with ideal risk
factor levels-therefore
his risk age is 60 years.
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First drug of choice — statine
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First drug of choice — statine
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Lipid-Lowering Drug Therapies, Starting Dosages and Dosage Ranges
Statins
Usual Method of
recommended administration
: . Dosage range
starting daily
dosage

Statins

Lovastatin 20 mg 10-80 mg Oral
Pravastatin 40 mg 10-80 mg Oral
Simvastatin 20-40 mg 5-80 mg? Oral
Fluvastatin 40 mg 20-80 mg Oral
Atorvastatin 10-20 mg 10-80 mg Oral
Rosuvastatin 10 mg 5-40 mg Oral
Pitavastatin 2mg 2-4 mg Oral
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Comparison of Statin Effects on Lipids After 6 Weeks of
Treatment in Men and Women With
LDL-C 2160 mg/dL and <250 mg/dL (N=2,431)

Statin Dosage range, TC LDL-C HDL-C TG

mg daily (mg/dL) (mg/dL) (mg/dL) (mg/dL)
Lovastatin 120-80 V21tod 36 |V 29to L 48 |1 46to 180 (L 12tod 13
Pravastatin 110-40 J15to ¢ 22 J 20to |30 ™T32to 156 [TM8tod 13
Simvastatin -10-80° v 20tod 33 |V 28tol 46 |1 52to1 6.8 |J12to 18
Fluvastatin 120-40 Y13tod 19 (V170 23 [(P09tol 3.0 [L 5to 13
Atorvastatin 110-80 V270439 (L 37tod 51 |[PM21to 5.7 | 20to 28
Rosuvastatin 10-40 v 33tol 40 [J45t0d 55 |PMN7.7to1 9.6 (I 20to | 26

?Not to be used at dosages of 80 mg unless individual has been on treatment for more than 12 months.

Aol oS 131 Ul 80 opitiwlaoww! o ke Dl de pll padiusl aAn Lo

Patients with
dyslipidemia
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Lipid-Lowering Drug Therapies, Starting Dosages, and Dosage Ranges
Fibrates

Usual recommended Method of

Dosage range S i
starting daily dosage ge rang administration

Fibrates
l Fenofibrate 48-145 mg 48-145 mg Oral
- Gemfibrozil 1,200 mg 1,200 mg Oral
l Fenofibric acid 45-135 mg 45-135 mg Oral
Metabolic Effects: * Lower VLDL-C and LDL-C; reciprocal rise in
*  Primarily J TG 20%-35%, 1" HDL-C 6%-18% LDL-C transforms the profile into a less
by stimulating lipoprotein lipase activity atherogenic form by shifting fewer LDL
* Fenofibrate may {, TCand LDL-C 20%-25% particles to larger size

* Fenofibrate |, fibrinogen level

Abbreviations: HDL-C, high-density lipogrotein cholesterol; LDL, low-density lipoprotein, LOL-C, low-density lipoprotein cholesterol; TC, total
cholestarol; TG, triglycerides; VLDL-C, vary low-density lipoprotein cholesterol

L9 $VCE. Al L atal Qlandfaasul

20Tl Asuaslas) 5 )LEeY) 9 A MALLsY) 23) )a31) cotal)

Fibrates: Metabolic Effects and Main Considerations

Main Considerations: * May cause muscle disorders;
myopathy/rhabdomyolysis when used with
+ Gemfibrozil may 4 LDL-C 10%-15% statin

* Fibrates are associated with increased serum
creatinine levels, which may not reflect renal

+ May potentiate effects of orally administereg ~ dysfunction
anticoagulants

* Gl symptoms, possible cholelithiasis

* Fenofibrate dose should be cut by two-thirds

. Gemﬁbroz" may 1\ ﬁbrinogen Ievel and gemOﬁbeZil by One'half When EGFR iS 15'
60, and fibrates should be avoided when eGFR
« Gemfibrozil and fenofibrate can 1 is <15
homocysteine independent of vitamin

concentrations * Canimprove diabetic retinopathy
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Lipid-Lowering Drug Therapies, Starting Dosages, and Dosage Ranges
Bile Acid Sequestrants

Agent Usual recommended s Method of
starting daily dosage il administration
Bile acid sequestrants
' Cholestyramine 8-16¢ 4-24¢ Oral
1 Colestipol 28 2-16¢ Oral
' Colesevelam 3.8g 3845¢ Oral
Metabolic Effects: Main Considerations:

Primarily {, LDL-C 15%-25% by bindingbile * May T seum TG AT
acids and preventing their reabsorption in Frequent constipation and/or bloating, which can

the ileum (causing hepatic cholesterol R
B Nep Many potential drug interactions (decreased drug

depletion and LDL-receptor upregulation) absorption), less so with colesevelam (see product
Colesevelam |, glucose and hemoglobin labeling)

A1C (~0.5%); FDA-approved to treat T2DM May reduce absorption of folic acid and fat-soluble
vitamins such as vitamins A, D, and K

Abbrewations: ALC, glycated hemoglobin; FON, Food and Drug Adminstration; LOL, low-density fpoprotein; LOLC, law-density lipopratein chotesteral;
TIDM, type 7 diabetes mebitas, TG, trighycerida

Colestid [colestipol hydrachlonide) [P1]; 2014; Jelinger P, Handelsman Y, Rasenblit P, et al. Encocr Proctee. 2017;23(4):479-497; Pravalite
{chokstyraming for aral suspeasion, USP) [PI]; 2095, WeICho! {coesevetam hydrachlonide] [P1), 2004, Zewe Fl, ot al. Ther, 2007,29.74-839 70-83,

: cholesterol absorption inhibitors Jgylule<Il yabkaial Sillasia -4

algung Jisd slea¥l (pa JoylulgSIl Galaial dauii lanawl (o pualg :auY
duuiy LDL paddy wigwsll LDL () cdbiiue Sl gags laa wstl I
Apo_B yaddilas 71810

LDL yaddis ciliviliully JgyialgSIl Golaia¥ dasiall dugadl dS)lia nic ©
(1:61_34) Jlgas Galail gas Lle aslg JS andiy Las psSi Yy
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.Bile acid sequestrates (»

Jlaial aajag (yuli) Sy Sdlac JAadl (Myopathy Sidliace Jlicl séuil Ll
il yuadgiaall of Siliniliunll ga &aga¥l oda dS)lisa aic algas

Lipid-Lowering Drug Therapies, Starting Dosages, and Dosage Ranges
Cholesterol Absorption Inhibitors

Usual recommended D " Method of
5980 rangs administration

starting daily dosage

Cholesterol absorption inhibitors

Ezetimibe 10 mg 10 mg Oral

Combination therapies (single-pill)

Ezetimibe/simvastatin 10/20 mg 10/10 to 10/80 mg Oral
Metabolic Effects Main Considerations

Primarily J, LDL-C 10%-18% by inhibiting intestinal Myopathy/rhabdomyolysis (rare)

absorption of cholesterol and decreasing delivery to When coadministered with statins or

the liver, leading to upregulation of hepatic LDL fenofibrate, risks associated with those

receptors drugs remain (e.g., myopathy/

J Apo B 11%-16% rhabdomyolysis, cholelithiasis)

In combination with statins, additional J, LDL-C 25%,

total \1' LDL-C 34%-61% Abbreviations: apo, apollpoprotein; HOL-C, high-density

S h 3 lipoprotein cholesterol; LOL-C, low-density ipoprotein
In combination with fenofibrate, |, LDL-C 20%-22% cholesterol

and | apo B 25%-26% without reducing 1" HDL-C
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. omega 3 fatty acid 3 gl dawall jagasll -5

8aby) lavia (g)AT ili cilull lalg Glgall 8 TG, VLDL glikvualg jlyal Gadis :adyl

.acyl_Co A dawuii oxidation Livl

Lipid-Lowering Drug Therapies, Starting Dosages, and Dosage Ranges
Omega-3 Fatty Acids

Usua.l recoTnmended 1504ice rimEe Mo.et!tod o.f
starting daily dosage administration
Omega-3-acid ethyl esters 4 g per day 4 g per day Oral
(Lovaza)
Icosapent ethyl (Vascepa) 4 g per day 4 g per day Oral

Metabolic Effects:
J TG 27%-45%, TC 7%-10%, VLDL-C 20%-42%, apo B 4%, and non-HDL-C 8%-14% in
individuals with severe hypertriglyceridemia most likely by reducing hepatic VLDL-TG
synthesis and/or secretion and enhancing TG clearance from circulating VLDL particles. Other
potential mechanisms of action include: increased R-oxidation; inhibition of acyl-CoA; 1,2-

diacylglyceral acyltransferase; decreased hepatic lipogenesis; and increased plasma
lipoprotein activity.

Icosapent ethyl J, LDL-C 5%, whereas, omega-3-acid ethyl esters 1 LDL-C 45%
(Vit.Bs) Nicotinic acid (ig<uill jaaa gf Niacin Guulaill -6
Joaa a Oigpgulll aads LDL, VLDLM (suusIl glibhuadl yausds :AdYl

(gl il @astl 3abijs lavas’ Jai YIS LIl LDL_C

Ul gUl aoladiwl go aa adg HOL ga gile gy JSiiy Joszy :olld

- Gl o cawy cllag ddyull §9aU1 grong &wonll ciling Ja (1d

il gag (uad) 8yya s wla Hlyasl Sigas Jlaial :duiladl HEYI

Oatealail) 330 (o Oielar i Gapsaad) (30 & 331 LA Gaoidelig ully dalgia

daaws (uydills dalaMl (ad a8 sillg Joull Gaas Ciligiue lad)l i laa Bad
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dia uagy -(haally joSgldll Sbigiuwa gay dullell Slejally dajs (Ylid s
il asaag dawgia
Lipid-Lowering Drug Therapies,

Starting Dosages, and Dosage Ranges
Niacin

Usual recommended Method of

Dosage range administration

starting daily dosage

Niacin (nicotinic acid)

Immediate release 250 mg 250-3,000 mg Oral
Extended release 500 mg 500-2,000 mg Oral

Metabolic Effects: Main Considerations:

* J LDL-C 10%-25%, \, TG 20%-30%, T HDL-C * Potential for frequent skin flushing, pruritus,
10%-35% by decreasing hepatic synthesis of LDL- abdominal discomfort, hepatoxicity (rare but
C and VLDL-C may be severe), nausea, peptic ulcer, atrial

+ \ Lipoprotein (a) fibrillation

* Transforms LDL-C to less atherogenic form by « Deleterious effect on serum glucose at higher
increasing average particle size and also dosages
decreases LDL particle concentration * Increases uric acid levels; may |ead

to gout

3 bw ay olwbiudl ggoloay U (pill vl Ay (dold dAhallo

Jio gial clegoan) bl Joai pae dnill cillg Gl go glgil
bl cgall s Ay U 3 gl gl guwli| gl sl (Olpuall

:e15)1)) Olid) <53 S)A) uga) i

.LoMitapide (asliill (o Gidia :AcipiMox
LDL J! uilias dadiye Ligy e Jama dluuill aing wn gag ALirocumab

sac dali) ol ($ugs alawdi clAl DL adudiue sac @hiy Gualigull laae
Sdsiuall
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CASE 1.

Mr DF is a 43-year-old man, non-smoker who has been relatively
fit and well for the past 20 years during which he has rarely visited
his primary care doctor. Two weeks ago he was admitted to
hospital having suffered a myocardial infarction, on questioning it
was revealed that his brother had died in a road traffic accident at
the age of 19 and his father had died from CHD aged 54 years.
Examination of Mr DF revealed a corneal arcus and tendon
xanthomas. Blood drawn within 2 h of the onset of his myocardial
infarction revealed TC 7.8 mmol/L, HDL-c 0.9 mmol/L and
triglycerides 2.3 mmol/L, BP 155/95

%’ (§) /oroups/Recs2019 —(®@) rocsteam.org —(§) @recspharmacy201e —(40

e



J.ér 6 il R B C Pharmac®

1. What are the treatment options for his dyslipidaemia?

2. Mr DF wants to know why he was not identified as being at high

risk of CHD before he suffered his myocardial infarction (calculate
the 10 years CVD risk by framingham)?

Case 2:
Mr PT is a 52-year-old active school teacher. Four years ago he was

found to have a raised TC and elevated blood pressure for which he
was started on 10mg simvastatin and 2.5 mg bendroflumethiazide,
over the years his dose of simvastatin has been gradually increased
to 40mg a day, but apart from this his medication has remained
unchanged. He presents at the clinic complaining of aches and
pains in his legs over the past 10 days. on questioning he reveals
that over recent months he has been eating fresh grapefruit and
consuming the occasional glass of grapefruit juice. A tentative

diagnosis of myopathy is initially made.

1. What is the likelihood that grapefruit juice has contributed to
Mr PT's problem?

2. Are any additional biochemical tests warranted?

3. Would atorvastatin, rosuvastatin or pravastatin be a more

appropriate statin to prescribe if Mr PT wanted to continue with

the occasional glass of grapefruit juice?

Case 3:
Mr KM is a fairly active 69-year-old. He has regularly presented his

repeat prescription for atenolol 50 mg p.o. daily, aspirin 75 mg p.o.
daily and simvastatin 40 mg p.o. noct daily to the same community
pharmacy for several years. Last month diltiazem SR 60 mg b.i.d

was added, as he had been getting increasing angina symptoms. He
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asks for a topical product to treat neck pain, which has developed

in the last few days which he puts down to a frozen shoulder

Why did these symptoms develop? What is your advice

Case 4:
Mr Ec is a 48-year-old executive for a large multinational company

who works long hours and frequently has to travel abroad. 9
months ago he attended a coronary screening clinic for a health
check. At the clinic he was found to have a normal blood pressure
(120/80) but a blood screen revealed a TC of 5.7 mmol/L and
triglycerides of 11.8 mmol/L. when he revisited the clinic 4 weeks
later after trying to follow dietary advice, a fasting blood sample
revealed a TC of 5 mmol/L and triglycerides of 2.7 mmol/L. Liver
function tests were normal. He is a non-smoker and claims never
to drink more than 10 units of alcohol per week. After repeated
requests to revisit the clinic he eventually turned up stating he had
been away from home for 6 months on a series of business trips.
He was trying to keep to a low-fat diet and his blood profile
revealed TC 5.7 mmol/L, TG 4.3 mmol/L, HDL-c 0.8 mmolL and
LDL-c 3 mmol/L.

1. Is Mr EC at high risk of CHD?

2. Is Mr EC a candidate for lipid-lowering therapy?

Case 5:
TM is a 47-year-old African American man with a history of

peripheral arterial disease (PAD), type 2 DM, atrial fibrillation and
hypertention (HTN). His current medications include simvastatin
40 mg daily, aspirin 81 mg daily, warfarin 2.5 mg daily, diltiazem
240 mg daily, and metformin 500 mg bid. His lipid panel is: LDL,
82 mg/dl; TC 148 mg/dl; TG, 180 mg/dl; and HDL 30 mg/dl. His
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atrial fibrillation is currently rate controlled with diltiazem and his
BP is at goal, 126/76 mmHg. His INR has been stable for the past
eight months on his current dose of warfarin. He denies adverse
effects to all of his cuurent medications including muscle pain,
soreness or weakness, G.I. symptoms, or headaches from
simvastatin use. His hepatic enzymes are within normal limits and
his renal function is normal. TM quit smoking three years ago. He
plans to start walking daily with his daughter. His weight is 195
pounds and height is six foot. He has been working on decreasing
saturated fats in his diet and eating more whole-grain products.
Would increasing this patient's simvastatin to 80 mg daily be the
best option for this patient? Would adding gemfibrozil to his

treatment be a good option?

:c15))) olia) daubg AN

Case:
A 60-year-old man from Norway, with type II diabetes comes in for

up visit. He weighs 89 kg, and he's 173 cm tall, works as a librarian
local library. He smokes about 2 packs of cigarettes every day, and
heavily. His dad died after a CABG, and his mom died of natural cal
diabetes is under acceptable control. And he's been taking colci

prophylactic measure) for Gout His medications include: « Aspirin
81mg tab OD

« Sitagliptin 50 mg BID « Acetaminophen 500 mg tab PRN

« Colchicine: 0.5 mg tab q 12h . Metformin tab 500 mg BID Routine
blood work & examination: « FPG: 101 mg/dl

« Urea: WNR « LDL: 300 mg/dl
+ Cr: WNR » TG:250 mg/dl
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« TSH: 5.1 « HDL: 33 mg/dl

« BP: 155/95 Hg mm - Total cholesterol= 354 mg/dl The doctor
prescribed Propranolol 40 Mg for his HTN, and decided prescribe a
lipid-lowering agent for the dyslipidemia

1. Write down a suitable medical plan. After 6 months, the patient
has come again for his regular checkup, and he complained of
coldness in his extremities and his lab work results were as the

following:

« HDL: 49 mg/dl « LDL: 102 mg/dl
.BP:143/89 Hg mm

« TG: 220 mg/dl

“With this new drug, cholesterol forms
outside of the body, where it can’t
clog the arteries.”
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