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Dyslipidemia is elevated total cholesterol, LDL cholesterol, or triglycerides; low HDL cholesterol; or
a combination of these abnormalities.

»> Physiology and Pathophysiology

v' Cholesterol, triglycerides, and phospholipids
are transported in blood as complexes of lipids
and proteins (lipoproteins).

triacylglycerod

v" Plasma lipoproteins are spherical particles with
surfaces that consist largely of phospholipid,
free cholesterol, and protein, and cores that
consist mostly of triglyceride and cholesterol
ester.
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v" The three major classes of lipoproteins found in serum are LDL, HDL, and VLDL.

v Abnormalities of plasma lipoproteins ¢ ca

and peripheral vascular arterial disease
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Classification of Lipoproteins
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Normal Lipoprotein Metabolism
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v Primary or genetic lipoprotein disorders are classified into six categories (Fredrickson-Levy-
Lees Class1ﬁgat10n of Hyperlipoproteinemia): ity o1 5 L S e 5 i
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v" The primary defect in familial hypercholesterolemia is inability to bind LDL to 1:116—]:]9{:1'%—
(LDL-R). This leads to a lack of LDL degradation by cells and unregulated biosynthesis of

ChOle SterOI. 055 g 50l s hypercholesterolemia s) hypertriglycermiad ali ¢Sae 4353Y) (sla
AlSEall o) S all Cunsall L3V s Lal aadlaiy & 63l 138 5 secondary dyslipidemia
Jsa CKD or hypothyrodism 41S&all <i\S 55 altrnative <o 3 ¢z 5 drugdh
o o . . slle) 5 control pele Jac) . .
v Secondary forms of dyslipidemia also exist, and several drug classes may affect lipid levels (eg,

progestins, thiazide diuretics, glucocorticoids, 3-blockers, isotretinoin, protease inhibitors,
cyclosporine, and sirolimus) =2 should be initially managed by correcting the underlying
abnormality, including modification of drug therapy when appropriate.




Lipid Phenotype

Familial
hypercholesterolemia

Familial defective apo

Table 1: Lipoprotein Disorders
Plasma Lipid Levels, Elevated, phenotype

mg/dL
Isolated Hypercholesterolemia

Heterozygotes TC = LDL, Ila

775-500|— /etal cholesten)

LnL 1

Homozygotes TC > LDL, Ila

300—sTotul ¢ L)o)eg}g@)
Sever <55 bl

AS

Heterozygotes TC = LDL, Ila

Bloo LDLJ le2 s> s apolipoprotiend! 13a 275-500
e

Clinical Signs

Usually develop
xanthomas in
adulthood and vascular
disease at 30-50 years
Usually develop
xanthomas in
adulthood and vascular

disease in childhood
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Lipid Phenotype
Polygenic
hypercholesterolemia
rare Fare
Y 1

Familial

hypertriglyceridemia

Familial LPL deficiency

Table 1: Lipoprotein Disorders-continued

Plasma Lipid Elevated, phenotype
Levels, mg/dL
TC =250-350 LDL, Ila

hylomicon 1 L) g TVLD) 681 ¢ [:‘j"’m"f-'b&] —Isolated Hypertriglyceridemia

__TG=250-750 VLDL, IV
IS lycert Common.
TG > 750 Chylomicrons and
Seer eleva "‘uo VLDL,
1 C,M)aM-‘c,f‘or\ a./I and VU Chj)amz‘cron

+
VL DL

|

Clinical Signs

Usually asymptomatic |
until vascular disease
develops; no

A N
xanthomas

Asymptomatic; maybe |
assoclated with
increased risk of
vascular disease |
May be asymptomatic;
may be associated with
pancreatitits,
abdominal pain,
hepatosplenomegaly




Table 1: Lipoprotein Disorders-continued
Lipid Phenotype Plasma Lipid Elevated, phenotype Clinical Signs
Levels, mg/dL
Familial apo CII deficlency TG>750

Chylomicrons and As above

VLDL, Jand V F:!:;)]:i LPLecs
Ra e “3

ETLUDL + 7 DL WHypertriglyceridemia and Hypercholesterolemia [ R Ty —1 ) l |

ele
\Polipo pretien o soer clle)

Combined hyperlipidemia TG =250-750; TC= VLDL and LDL, IIb [ Usually asymptomatic |
250-500 until vascular disease
develops; familial form
S \),c» ot — may also present as
1solated high TG or an
isolated high LDL
cholesterol
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Table 1: Secondary Causes of Lipoprotein Abnormalities
Hypercholesterolemia Hypothyroidism, Obstructive liver disease, Nephrotic syndrome
Anorexia nervosa, Acute intermittent porphyria, Drugs: progestins, thiazide

Comof\}g" J;b diuretics, glucocorticoids, beta-blockers, isotretinoin, protease inhibitors,
Jw C cue) cyclosporine, mirtazapine, sirolimus
Hypertriglyceridemia Obesity, Diabetes mellitus, Lipodystrophy, Glycogen storage disease, Sepsis,

Pregnancy, Acute hepatitis, Systemic lupus erythematous, Monoclonal
2 )\_)9 C)i — gammopathy: multiple myeloma, lymphoma, Drugs: Alcohol, estrogens,
jﬁ & 1sotretinoin, beta blockers, glucocorticoids, bile-acid resins, thiazides;
asparaginase, interferons, azole antifungals, mirtazapine, anabolic steroids,

sirolimus
NS ey
Hypocholesterolemia Malnutrition, Malabsorption, Myeloproliferative diseases, Chronic infectious
L@ O Q ko)q Fero) diseases: AIDS, tuberculosis, Chronic liver disease
s 155 anp
Low HDL Malnutritién, Obesity, Drugs: beta-blockers, anabolic steroids, probucol,

isotretinoin, progestins
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» Clinical Presentation

v Symptoms e s

- Most patients are|asymptomatic [for many years.

- Symptomatic patients may complain of chest pain, palpitations, sweating, anxiety, SOB,
abdominal pain, or loss of consciousness or difficulty with speech or movement.

v' Signs
None to abdominal pain, pancreatitis, eruptive xanthomas, peripheral polyneuropathy, high BP,
BMI >30 kg/m?, r(walst size > 40 1n (102 cm) in men (35 in [89 cm] in Women)}

Lobeise =27 G Centry,) @b@j

v" Laboratory Tests Ll
&V 2, (e

Elevations in total cholesterol, LDL, triglycerides, ApoB, and hsCRP and low HDL. u s Lot o
d_),)‘ CJ&J s ugfl..\

Various screening tests for manifestations of vascular disease (ankle-brachial index, exercise
testing) and diabetes (fasting glucose, oral glucose tolerance test, hemoglobin Alc).

58 sl ankel -brachial indexd sl vascular diseased! riskd) 2 3% dyslipidiemiad) 43 <o =i W 5 ) 43Y vascular disease o die 13) a5l g
oral glucose s ce sl fasting glucosed! G: b e sl hemoglobin A1Cu=asd Gish (e diabete sxie J3 <358 s vascular disease 8 13
tolarence




) . Updated slide
> Patient Evaluation

v A fasting (12 hours or longer) lipoprotein profile should be measured in all adults 20 years of age or older at
least once every 5 yrs.

v TG may be elevated in non-fasted individuals; total cholesterol is only modestly affected by fasting.
v VLDL = triglyceride/5

v LDL = total cholesterol - (VLDL + HDL).

v’ Total cholesterol is comprised of cholesterol derived from LDL, VLDL, and HDL

v If the profile is obtained in the nonfasted state, only total cholesterol and HDL-C will be usable because LDL-
C 1s usually a calculated value; if total cholesterol is greater than or equal to 200 mg/dL, or if HDL-C 1is less
than 40 mg/dL, a follow-up fasting lipoprotein profile should be obtained.

v Perform ASCVD risk assessment. When indicated, use the PREVENT-ASCVD Calculator.*

* Available at: https://professional.heart.org/en/guidelines-and-statements/prevent-calculator.




Updated slide
Table 12. Crosswalk Between 10-Year Risk ASCVD Estimates From PCE and PREVENT-ASCVD

Equations
Approximate Equivalent Ranges of 10-Year ASCVD Risk Estimates*
Risk Group PCE PREVENT-ASCVD
Low <5% <3%
Borderline 5% to <7.5% 3% to <5%
Intermediate 7.5% to <20% 5% to <10%
High 220% 2>10%

‘ The PREVENT-ASCVD equations generally provide 10-year risk estimates that are 40% to 50%
lower than the PCE estimates because the PCE calculator often overestimated the risk for adults.

ASCVD denotes atherosclerotic cardiovascular disease; and PCE, pooled cohort equations. Adapted
from Khan et al.13

Given that the PREVENT-ASCVD equations accurately predict ASCVD risk, the threshold for consideration of LLT
in primary prevention was set at a PREVENT-ASCVD 10-year risk estimate of >3%.




Table 2: Classification of Total-, LDL-, HDL-Cholesterol and Triglycerides in Adults

Total Cholesterol <200 mg/dL (<5.17 mmol/L)
200-239 mg/dL (5.17-6.20 mmol/L)
>240 mg/dL (=6.21 mmol/L)

LDL Cholesterol <100 mg/dL (<2.59 mmol/L)
100-129 mg/dL (2.59-3.35 mmol/L)
130-159 mg/dL (3.36-4.13 mmol/L)
160-189 mg/dL (4.14-4.90 mmol/L)
>190 mg/dL (>4.91 mmol/L)

HDL Cholesterol <40 mg/dL (<1.03 mmol/L)
<50 mg/dL (>=1.3 mmol/L)

Triglycerides <150 mg/dL (<1.70 mmol/L)
150-199 mg/dL (1.70-2.25 mmol/L)
200-499 mg/dL (2.26-5.64 mmol/L)
>500 mg/dL (=5.65 mmol/L)

Desirable
Borderline high
High llpldL{\ e L& 4 o4
GsSh 2l S profile
J) ~=: deirable
Optimal high ¢! = border line

N b t Inormal > or low
car or above op 11’11}8 Al 1 uA):'S

Borderline high target Ui Ll 2SI113<a |

High & 2.5 e
2 sl alaxl targetd

Very high SV Y targetd)
Axy ‘\l»..a )‘ o

Lo (i) Cudac | Nifatreatment.d
warferin o=yl 13¢]

Low (women) Joa 5 targetd) s

Normal S552.5 e

Borderline high

High

Very high




Table 31-5: Ke_g d&e_c&ggpendaﬁons on Role of Nonstatin Therapies to Reduce ASCVD Risk in Adults -

HTN,diabete,obesi ia 1]
continued
i o @ Y sl an B a8 (e Jla all e il sy event sdie ey statin 3k G el ¢S
Recent 3 (= J8 s L4 Jumonth 4.2 lipo protien 5

s e risk factor eaie
1 Comorbidities include diabetes, recent ASCVD event ( <3 mo;llhs)]ASCVD event while on a statin, poorly controlled e 04 LDLJ

s apolipoprotuen a

ASCVD-risk factors, éTévated lipoprotein(a), CKD, symptomatic HF, maintenance hemodialysis, baselines LDL-C > 190 more i

54 58 sd)atherogenic

\mg/dL (4.91 mmol/L), age > 65 years, prior MI or nonhemorrhagic stroke, current daily cigarette smoking. symptomatic (e
PAD with prior history of heart attack or stroke, history of nonmyocardial|infarction-related coronary revascularization%, N
BB el s COronary revascularization o< ol >

%

. [PE— . . . ST ) -2

lOW HDL'C. hlgh-SCIlSlthlty C-l'eaCthE pI'OtelIl > 2 mg/L. or metabOIIC Syndrome. Sl ¢ sl ol cornory revascularizationd) e <) 5o Lalb diegd Lo L5
furthur evaluation ofstable G (1555 (Saa 2y MI s e o2 (CABG

Ulee Uald stem o2 ¢lba s cardic estmation Ulexd is hemic heart disease

MI 4xs Jlia L 43l 2 coronary revascualrion

1i Ezetimibe is preferred if < 25% additional LDL-C needed, patients < 3 months post ACS, cost considerations, patient

preference. ——W recent Acute sxie (ay yall 13 5(limitd) 8 %25J1) %25 (e Jib de slas LS 131 (70 (e JBI 058 43l ob) Ly I LDLJ) o 2l LS 1) Sezetimibd! sl i
ezetimibd) Juads (i 3l = patient preference e 131 sl PCSK9J) (o sas ) 43Y cost considration < 4xkaai Jadiy s coronary syndrorh(ACS)
11 PCSKO inhibitor is preferred if > 25% additional LDL-C needed and patient willing to administer SC injections.
J) Cus Lga il L;s 9 Ll oy giSall LeiSs La gu)injection ,.Lur_u P SK9J! 4l ,lie V) (e 3L Ly
- ; (%25 o el e 70 ¢ AL s ) LDL) e 33 0555 o) aai PSCSK9
Clinical ASCVD includes nonfatal MI, CHD death, and nonfatal and ﬁtaI) stroke; TIA or PAD presumed to be of
atherosclerotic origin. ’Z‘ani{irﬁ Il;sclaem"c L> Prephra) Acteral Diseene
el

ASCVD, Atherosclerotic cardiovascular disease; LDL-C, low-density lipoprotein cholesterol; non-HDL-C, non-high-
density lipoprotein cholesterol; PCSK9, proprotein subtilisin/ kexin type 9. o)) Lo o) ¢>




For vour reference

Table 3: Intensity of Statin Therapy by Drug and Dose

High-intensity Statin Therapy

Moderate-intensity Statin Therapy

|'Low-1ntens1ty Statin ['herapy

Daily dose lowers LDL on
average by >50%:

- Atorvastatin 40-80 mg
- Rosuvstatin 20-40 mg

L% LDL on averaged) &
S8 51 %50

modaratedb 25> s« simvastatind)
80mg 4c ya 4pkae) )38 Lacalad intensity
myopathy and s* s side effect Jexs 43Y
not UsS 4lie rarly.rabdomylosis
dosed) sl recommended

Daily dose lowers LDL on average
by 30 to <50%:

- Atorvastatin 10-20 mg
- Rosuvastatin 5-20 mg
- Simvastatin 20-40 mg*
- Pravastatin 40-80 mg
- Lovastatin 40 mg
- Fluvastin XL 80 mg
- Fluvastatin 40 mg BID
- Pitavastatin 2-4 mg

Daily dose lowers LDL on
average by <30%:

- Simvastatin 10 mg
- Pravastatin 10-20 mg
- Lovastatin 20 mg
- Fluvastatin 20-40 mg
- Pitavastin 1 mg

faeile sa s blodeddb 32 s gall 49 50¥1 (paill Lua
CV outcome aele 435391 J s3¢d dosesd) J s
Jsda a3l 43l 5 clincal trials ske S=data
CV benifit &l 5 CV event J) sl dosesd!

*Simvastatin is not recommended by the FDA to be started at 80 mg/day due to increased risk of myopathy and rarely

rhabdomyolysis .

Boldface type indicates medications that have CV outcome data from RCTs when given in the specified dose.




TABLE 35-5

Intensity of Statin Therapy by Drug and Daily Dose

High-Intensity Statin Therapy
Lowers LDL-C on average by 250%

b
Atorvastatin 40-80 mg

b
Rosuvastatin 20-40 mg

Moderate-Intensity Statin Therapy
Lowers LDL-C on average by 30% to <50%

Atorvastatin 10-20 mgb
Rosuvastatin 5-10 mgb
Simvastatin 20-40 mga,b
Pravastatin 40-80 mg
Lovastatin 40 mgb
Fluvastatin XL 80 mg
Fluvastatin 40 mg BtI)Db

Pitavastatin 2-4 mg

FDA, Food and Drug Administration; RCT, randomized clinical trials.
a Simvastatin is not recommended by the FDA to be initiated at 80 mg/day due to increased risk of myopathy and rhabdomyolysis.
b Evidence of improved cardiovascular outcomes based on at least one RCT when given in the specified dose.

Use this table

Low-Intensity Statin Therapy
Lowers LDL-C on average by <30%

Simvastatin 10 mg
Pravastatin 10-20 mgb
Lovastatin 20 mgb
Fluvastatin 20-40 mg

Pitavastatin 1 mg




> Treatment

Desired OQutcomes

primary prevention dee! (s sz secondary (s U (e 4ae e Gaall in

prevention
v" The primary goal is reduce the risk of first or é‘current events such as MI, angina, HF, ischemic
stroke, or PAD.

goal ofJ 4 S HTN JI

. mortalityd) JBl 4l) treatment

v" The goals of therapy expressed as LDL-C levels are surrogate endpoints.  Blood J o and morbidity
ol (g2 43} wal (s Wl pressure

el e . surrogate = 130/80J) (=
Gilel J8 S ol J g2l 3 5a 50 e ) significanty 4l J= endpoint

non <[ DL still 70 or mored! meaningful parameater
statin therapy % 4 dyslipidemia Jus

ixb 4iad i)y LDLJ! ol
surogate endpoint 41l s




» Nonpharmacologic Therapy

Lie dyy 57.:\3\&)\ ))\ALlL 5)).)}&%

—D\e/b([) M)’,c c_ ’Cloanj

v'Ideally, TLC including reduced intake of saturated fats and cholesterol, increased stanol/ stero]
(occur naturally in small amounts in many grains, vegetables, fruits, legumes, nuts, and seeds)
and fiber intake, weight reduction, and increased physical activity should be used to attain lower
LDL-C and to achieve reductions in CHD risk.

v'In general, physical activity of moderate intensity 30 minutes per day for most days of the week

5. Primary prevention—no diabetes, 20-39 years and LDL-C J0-189 mg/dL (1.81 - 4.89 mmol/L)

ShOUld be encouraged. d@—w uim <5"':‘.’\) u'A-u-m e ijj 6_’\1 1| e )445 2ea T a. Estimate lifetime ASCVD-risk based on Pooled Cohort Equation to encourage lifestyle to reduce ASCVD risk

b. Consider statin therapy If family history of premature ASCVD and LDL-C =160 mg/dL (4.14 mmol/L)

Il JlGsd s ASCVDJ) s 13) Eun TIC) 4ne Jas 3 categoryd! 13g OIS G sl 13)

v All patients should also be counselled to stop smoking. heart healiy e siyle o= oS % ower Imit) w235 LDL
. sensitave reduction of shexy (Ses(pe b 4l 5 gkt ov  Sxjimplemented ae™ TLCJT #8 1W
drug therapy e . 5 a a4 z ..’3,.’ [N ']S « TLC e UA",)“J\ Lia 13) 43l laliza s Jow dosese hxd s 5 drug therapyd) ge saebus Laa Llxsd (U sale (aléddl Sy LDL

side effectd! 4= 22 5 = high dosed 43¥side effectd) wiati 7

v'TLC may prevent the need for drug therapy, augment LDL-lowering drug therapy, and allow for

lower doses. 5 0 S Al g auia ) aly a3 g anbl 6 2 el ) Jlad Al s Jifesty] change (e 4iia g asall s el Jls
o il 93 Casda 5 (3month trial S g sl 12 Jba & sanall Ja)aulul 6 2 Sxal

v’ Many persons should be given a three-month trial (two visits spaced 6 weeks apart) of dietary
therapy and TLC before advancing to drug therapy unless patients are at very high risk (severe
hypercholesterolemia, known CHD, CHD risk equivalents, multiple risk factors, and strong
family history) = involve all family members, especially if the patient is not the primary person

. 13 5 inc fiber intake =) s ) 58 5 gdall saturation fatdSUas ) sa ()5S say alashy Jas sie (i jall 13)
preparlng food ¢ sasaglly sislaty sty el (i Slia el 5l (e glaall dag ) ally L llie paddlla (s didali Gy Wb g goail) & 5 Jglan (1 ol gy Lo cally iy (AU s (313 g i sally ae L by capdly ) Gl JS il e LS W laS
L]




v Total daily fiber intake should be about 20 to 30 g/d, with about 25% or 6 g/d, being soluble fiber

(oat bran, pectins, and psyllium products) =>little or no effect on HDL-C or TG~ eflect > v
LA a)y; ‘ LOL $Mainly o):i”
s3ma iy 30g /d-20 (e L (intake) gl cladY) sie JS) 13) Soluble Fiber Cholesters)
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v'Each 20 gm per day ingestion of fish lowers CHD risk by 7% and eating fish once weekly or
more should reduce CHD mortality.
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v'Fish oil supplementation provides an increased amount of the omega-3 polyunsaturated fatty
acids (eicosapentaenoic acid and docosahexaenoic acid).

v Fish oil supplementation has a large effect in reducing triglycerides and VLDL-C, but it either

has no effect on total and LDL-C or may cause elevations in these fractions.
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v'Smoking, obesity, a sedentary life-style and drugs such as B-blockers lower HDL( :
O VoL N te=b,0 T 3w

v HDL maz;é)e elevated by moderate alcohol ingestion (less than two dr&§<s per day), physical
7. £xercise, Smoking cessatioﬁl,pweight loss, oral contraceptives, phenytoin, and terbutaline@

v'If all recommended dietary changes were instituted, the estimated average reduction in LDL

0 0 0582 ¢ LDLJL (=laai¥) 4 o il 5 alee 5 oly) alliSa 30 S5 230 (i yall 1)
would range from 20% to 30%. " el 131 Sl 138 (o S Aot 5o 5 9630-200)

v'Drug therapy is indicated following an adequate trial of TLC changes.




TABLE 354 .
Use this table
Nonpharmacologic Therapy to Improve Lipid Levels and ASCVD Risk

Recommendations to Modify Select Lipid Parameters

Lower LDL cholesterol * |ncrease soluble fiber intake

* Phytosterol (2 g/day) supplementation

Increase HDL cholesterol Increase physical activity

® Smoking cessation

Lower triglycerides * Lose weight (5%-10% body weight loss)
* Increase physical activity
* Abstain from alcohol

® Reduce intake of refined carbohydrates and sugars

Recommendations to Reduce ASCVD Risk

Nutrition and diet * Avoid eating trans fats
* Increase intake of vegetables, fruits, legumes, nuts, whole grains, and fish
* Replace foods containing saturated fats with unsaturated (monounsaturated and polyunsaturated) fats
* Minimize intake of processed meat products, refined carbohydrate foods, and sweetened beverages
* Reduce intake of cholesterol and sodium-containing foods

* For patients who are overweight or obese, reduce daily calories to achieve and maintain weight loss of 5%-10%

Physical activity * Obtain at least 150 min/wk of moderate-intensity or 75 minutes of vigorous-intensity physical activity

* Decrease sedentary behaviors

Other lifestyle factors * Smoking cessation and avoiding tobacco products

* Avoid secondhand smoke exposure
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F {'g‘ Resell  Table 4: Macronutrient Recommendations for the TLC Diet | e

Recommended Intake :D P / —
25%-35% of total calories

Less than 7% of total calories

Up to 10% of total calories

Up to 20% of total calories

50%-60% of total calories

<200 mg/day

20-30 grams/d

2 grams/d

Approximately 15% of total calories

Total calories To achieve and maintain desirable body
_ normal ranfJb body mass indexd! ¢ 53
weight

*: Calories from alcohol not included.
#: Carbohydrates should derive from foods rich in complex carbohydrates such as
whole grains, fl'llitS, and Vegetables. Ll 55 complex carbohydrated) (= sl s Bl(simple) sxilal) S (e e (Sixa
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v" Generally speaking, for every 1% reduction in LDL, there is a 1% reduction in CHD event rates.

o2y Jaiih lipid lowering drug J!
s dec synthesisd) s ) mechanism

v' Lipid-lowering drugs can be broadly divided into agents that: catabolismd) % 5 o clearancd! Ll
decrease the synthesis of VLDL and LDL i« combination

J e Jaids ;L“sLI\ (2

agents that enhance VLDL clearance ~ [ DL absorption

agents that enhance LDL catabolism

agents that decrease cholesterol absorption
agents that elevate HDL

or some combination of these characteristics

o a0 o




IIn dvqlipidpmin(mnq‘r common )

ITa dyslipidemia(common) hypertriglycermia and hypercholeterilmia
» Primary hypercholesterolemia (familial hypercholesterolemia and familial combined

hyperlipidemia) 1s treated with HMG Co-A reductase inhibitors (statins), bile acid resins, niacin

or eztimibe. J e Jxily L8 sallal saDtype of dyslipidemiadl Jsi

. . statin ,bile acid resin,niacin ord) ) cholestrol mainly
% HMG'COA RedUCtase (StatlnS) 99 (.@J\ primary target d\ 4,3}337\ dj& L_u;eztlmlbe
cholesterold)

v Of the above choices, statins are first choice because they are the most potent total and LDL
cholesterol-lowering agents and among the best tolerated.

v' Statins interrupt the conversion of HMG-CoA to mevalonate, the rate-limiting step in de novo
cholesterol biosynthesis, by inhibiting HMG-CoA reductase.

v" Currently available products include rosuvastatin, atorvastatin, pitavastatin, simvastatin,
lovastatin, pravastatin, and fluvastatin.

v" Total and LDL-C are reduced in a dose-related fashion by 30% or more on average when added

to clt\letalj th)elfapy | LDL 20-60%, i 10- 29%) TG, T HDL 6-12%
e -
v The feductions in LDL-C are dose dependent and log-linear, so that with each doubling of the

dose of statin, LDL-C levels fall by about 6 percent.




The statins are generally administered with the evening meal or at bedtime (greater LDL-C
reductions occur when they are administered at night than in the morning).

Atorvastatin & its metabolites have very long t,, (morning administration is equally effective).

Rosuvastatin has a t;, of 20 to 30 hours and can be taken at any time of the day. Statins with a short
t,» (<4 hours) such as fluvastatin, lovastatin, simvastatin, and others should be taken in the evening
since hepatic cholesterol synthesis 1s maximal between midnight and 2:00 AM.

The lipid-lowering effect of statins appears within the first week of use and becomes stable after
approximately 4 weeks of use.

Common S/Es (5%— 10% of patients): GI upset (e.g., abdominal pain, diarrhea, bloating,
constipation) and muscle pain or weakness, which can occur without creatine kinase elevations.

Elevation of serum transaminase levels (primarily ALT) to greater than 3X the upper limit of
normal occurs in ~ 1.3% of patients on moderate to high doses of statins and serious muscle
toxicity occurs in < 0.6% of patients (a low risk of abnormal ALT or CK).
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v' Statin-associated muscle symptoms (SAMS) are reported by 10% to 25% of statin users and are
frequently reported by patients as a reason for statin discontinuation., 11 s &5 )\=0 ¢y
Symprom_ndsy 26 3 3
v" Certain risk factors are known to increase the risk of developing SAMS and these include
advanced age, female gender, low BMI, frequent heavy exercisers, comorbidities (eg, kidney
disease, hypothyroidism), and increased serum statin concentrations due to D-DIs 2 KN i el
v' STD CK level: Males 18+ :52-336 U/L  Females 18+: 38-176 U/L CW Ntadd s Vol
2w U e g 20K
v’ Statin-induced myalgias are likely to resolve within 2 months of discontinuing the drug. ey €4
lower dose or same dose oz Ll alSiall sl 13
v' If symptoms resolve, the same or lower dose of the statin can be reintroduced.
low dose s other stain (Jaziy (b ghalla jaiss (Sas u other statin c sk 4lSAall Ciea ) Clsil 1)
v' If symptoms recur, use a low dose of a different statin and increase as tolerated.

v' If the cause of symptoms is determined to be unrelated, restart the original statin.
original stari g> i )35 Jow vit D sdie alla ) heavy excersise dale a1l gl hypothyrodisim sdie alla  Ja

(Y a5l asp)day over dayd s hydrophilic statin J) option Ul LiSs
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Amirican
A Statin Intolerance App (available at: http /IWWW. a7cc€rg/ statinintoleranceapp) created by the ACC

1s a helpful resource that can be used to determine the possibility of SAMS and provide guidance on
managing patients with possible SAMS.

< C @ ) https://www.acc.org/statinintoleranceapp w6 O Y= -4 P
AMERICAN Guidelines | JACC | ACC21 | Members
COLLEGE of Search a
CARDIOLOGY

# Clinical Topics LatestIn Cardiology Education and Meetings Tools and Practice Support [€ Login to MyACC

ACC Statin Intolerance App

ACC Statin Intolerance A . . , : -
PP The ACC Statin Intolerance App guides clinicians through the process of
Frequently Asked Questions managing and treating patients who report muscle symptoms while on ‘N
statin therapy. Clinicians can use the app to:
* Answer questions to evaluate possible intolerance to a patient's J(°

current statin prescription.

¢ Follow steps to manage and treat a patient who reports muscle
symptoms on a statin,

e Compare statin characteristics and drug interactions to inform management of LDL-
related risk.

"Named one of the best apps for 2015 by iMedicalApps (Z."

This app is available for free in the iTunes and Google Play app stores. Use the links below to
download the app today.

Dj C‘/ﬂ)! Download the App Download the App Launch the
C( PP) a”_ )\ \3 S From iTunes >>> From Google Play >>> Web Version >>>
‘Cafen ! U/J

The information and recommendations in this app are derived from the 2013 ACC/AHA
Guideline on the Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular
Risk in Adults, and the prescribing information for each statin. It was developed as part of the
American College of Cardiology "LDL: Address the Risk" Initiative and further refined and
vetted by physicians, physician assistants, nurse practitioners, pharmacists and other
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AMERICAN 1
COLLEGE of Statm

Evaluate | Follow-Up | Drug Compare
carpIoLoGY [ntolerance NP

Welcome to ACC’s Statin Intolerance Tool

This tool should be used by clinicians to assess, treat, and manage patients with possible statin intolerance.

Although muscle symptoms may occur, true statin intolerance is uncommon. Given the benefits of statins in ASCVD risk reduction, clinicians should partner with the
patient to gain a thorough symptom history and determine if he or she is truly statin intolerant, Walk through the steps of treating and managing 2 patient who reports
muscle symptoms, including cycles of statin discontinuation and rechallenge to identify a tolerated statin and dose.

1. Evaluate ©

Evaluate possible intolerance to patient's current statin prescription,

2. Follow-Up ©

Follow steps to treat and manage possible st

m

+7)

tin-related muscie symptoms.

3. Drug Compare ©

Compare statin characteristics and drug interactions to determine the best cholesterol-lowering therapy.
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Rhabdomyolysis Assessment

Is your patient’s CK above 5x the ULN?

Mare infarmation about CK Levels. @

Sy AL g el jo iy I Uiy il g 4lin) sae Uil
likly becouse of L sall 138 xie symptomd) 4 2 Y
o il 8 )2 ) 50 58 55 5 5 ) Statin

Click here to see a list of all recommended labs to assess Statin Intolerance.@

Muscle Symptoms

Type, Severity, and Secondary Causes

Symptom Type Symptom Area

Select the group that best describes the symptoms. * Select One ©

/_a Muscle ache, Weakness, Soreness, Stiffness, Cramping, -e Bilateral

Tenderness, or General Fatigue Muscle symptoms are generalized (e.g., neck and shoulder pain,
Any from this group: Possible intolerance lower extremity pain)
Bilateral: Possible intolerance

_a Tingling, Twitching, Shooting Pain, Nocturnal Cramps,

or Joint Pain a Unilateral
Any from this group: Unlikely intolerance Muscle symptoms are isolated {e.g., knee or shoulder ache)

Unilateral: Unlikely intolerance

Select patient's indicated symptom severity. When did muscle symptoms start?
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Likelihood of Statin-Related Muscle Symptoms with Current
Prescription

Statin: Atorvastatin (Lipitor®) Dose: 10 (20) mg | Frequency: Once daily

Value Result

Symptom timing allows for statin intolerance Yes

Symptom Type Muscle ache, Weakness, Soreness, Stiffness, Cramping, Tenderness General Fatigue _
Symptom Location Bilateral v

Sex Female predisposes to statin adverse effects. May need lower dose or alternate statin.
Age 40-74

Race/Ethnicity White _
CK Elevated > 5x ULN? No

Risk Factors for Statin Symptoms Identified / 1 _
Non-Statin Causes Identified / 3

1. Conduct any labs needed to establish risk factors or secondary causes.

Statin-Related Muscle Symptoms
Unlikely

2. If symptoms were determined to arise from non-statin cause or if the predisposing condition has been treated, you may resume statin

theranv af nriginal dnce
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