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Lipids and Reference Ranges

Desirable Borderline High Risk

HDL 60 35-45 <35
Cholesterol mg/dl mg/dl mg/dl

LDL 60-130 130-159 160-189
~ Cholesterol mg/dl mg/dl mg/dl

.'.:' s <150 150-199  200-499
By IS mg/dl mg/dl

Toral <200 200-239 240
Cholesterol mg/dl mg/dl mg/dl
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Each of these classes of
particles contain a single
apo-B per particle (nonHDL
1S a surrogate)
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Changing the Paradigm for Post-MI Cholesterol Lowering

Cardiovascular risk reduction is agnostic to how LDL-C
is lowered.

What matters is the absolute reduction and the
duration of that reduction, hence the concept of
cumulative exposure to the time-averaged LDL-C,
which are functions of adherence (patients) and the
treatment intensity prescribed (doctors).

Ray K. Eur Heart J. 2021;42(3):253-256.



Figure 7. Average LDL ("bad") cholesterol

LDL has decreased
by 24% and is well
controlled overall
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Lipid & Aspirin Therapy in Type 2 Diabetes Lipid & Aspirin Therapy in Type 2 Diabetes

. : ; . — Moderate Intensi High Intensi
Lipid Therapy in Type 2 Diabetes Statin Medications ef%zsg ensity ig Dg ;enSIW

Please Note: This algorithm is not intended for treatment and target selection in Atorvastatin 10-20 mg 40-80 mg
children <18 years of age or in women who are or could become pregnant.

» Obtain a fasting lipid panel in patients with diabetes
- at diagnosis of diabetes or initial diabetes visit;
« at least every 5 years if age <40 years, annually after 40; and
« at initiation of statin therapy and after dosing changes. Pravastatin 40-80 mg

» Provide lifestyle therapy to all patients with diabetes (individualized nutrition therapy,
physical activity, and weight loss guidance).

Rosuvastatin 510 mg 20-40 mg

Simvastatin 20-40 mg Mot applicable

Mot applicable

MNote: All statins are dosed daily.
Other statins include fluvastatin, lovastatin, pitavastatin (Livalo).
» Evaluate for statin therapy Contraindications: acute liver disease, pregnancy, nursing mothers
= Secondary Prevention: ; Safety and monitoring: Check liver function tests before initiating therapy; routine
Prescribe high intensity statin therapy for patients with diabetes and ASCVD". monitaring not necessary.
= Primary Prevention: Statin intolerance: Usually due to side effect, such as myalgias. Consider trying a
Use the following table to guide statin therapy and dosing for people with different statin. If unable to tolerate daily statin, there may still be benefit from a lower
diabetes and no ASCVD diagnosis. dose or less frequent dosing.
+ Evaluate ASCVD nisk factors independent of diabetes?. . Combination therapEl: In patients with ASCVD and very high risk with an LDL
« Calculate 10-year ASCVD risk for patients EEEd 40-75 { rs using the ASCVD cholesterol 270 mg/dL on a maximally tolerated statin, consider the addition of
Risk Estimator Plus at https://tools acc org/ ASCVD-Risk-Estimator-Plusi/ ezetimibe 10 mg daily and/or a PCSK3 inhibitor to further reduce the risk of
calculate/estimate/. cardiovascular events.
+ Evolocumab (Repatha) 140 mg SC every two weeks or 420 mg SC monthly
=« Alirocumab (Praluent) 75-150 mg SC every two weeks or 300 mg SC monthly

Age ASCVD' Risk Statin Therapy

None None Managing Elevated Triglycerides (>150 mg/dL)
One or more ASCVD risk factors? Moderate or High Inlensity3 * Ensure optimal blood glucose control; |denm¥I and address any secondary causes

(e.g., high fat andfor high carbohydrate diet, hypothyroidism, excessive alcohol
None or 10-year ASCVD risk <5% Moderate Intensity use, and medications). ) ) ) _

- : = Consider initiating or increasing statin therapy when tnglyceride levels =150 mg/dL
40-75 years One or more ASCVD risk factors®er | g oe0 o0 High Intensity® to <500 mg/dL.

10-year ASCVD risk 5-20% = G_uc:-rl'lsicl«\:'.-_::| ad%gal Iipié:ILIoweri ngalrlne?ic?t{i]%ras to ngEuoe nsk of pancreatitis if

3 - : t es especi if 21, L

10-year ASCVD risk >20% High Intensity* e E{&’ﬁ E{]{ Pﬁa“yy mg/dL)
>Thyears  |(Individualize ASCVD risk assessment?] Moderate or High Intensity » Omega 3 fatty acid 2 g bid .
+ |cosapent ethyl (Vascepa) 2 g bid

<40 years

1 ASCVD (atherosclerotic cardiovascular disease) is atherosclerosis affecting the

vasculature that results in diseases of any of the following: heart (e.g. m rdial Aspirin Th - 2 Diab

infarcti ina). the brain (2.0 stroke_ transient ischemic attack the I pirin Therapy in Type 2 Diabetes

:axﬂen;?n%: {FE' bnap.}éﬁphem:?lgr%gg Hi:egsi" |ri?ﬁl;3mi22h::r$1ig)mc attack], an ower Secondary Prevention: Patients with a history of ASCVD should receive aspirin

2 ASEVDhRisk Factors inr?ep?nggm GLﬂiabEtES"iJﬂdL!de:_LDL(i:_l'l-‘.ll?islﬁ_m| 212&] mg/dL, ;g—;%Zdrgl daily if it is not contraindicated. If allergic to aspinn, consider clopidogrel
rt st ]

,S;rr"e?ngﬁ're i%%\?g?mn, chionic Fidhey disease, humintna, or famiy isiory Primac% Prevention: Consider aspirin 75-162 mg daily in patients with increased risk

3 Consider high intensity statin therapy if multiple ASCVD risk factors. of ASCVD (0.0, ﬁ%@ﬂiﬂé{em and one or more ASCVD risk factors) if they are not

fé:f gﬁgl:rﬂae(ﬂnb%%Znﬁn;bﬁﬁmn?&mﬂgetﬂgamd statin if ASCVD risk >20% to reduce Aspirn is not recommended in patients at lower risk of ASCVD (e.g.. age <50 years

5 Use of statin therap with no other ASCVD risk factors). Aspirin is not generally recommended in those

for pnmary prevention of ASCYD in patients >fhyears i ina ri
should include carefuroonsidera%n of the potential nsks of adverse drug events versus aged >70 years due to increased bleeding risk.

benefit of therapy.

Medications on the IHS National Core Formulary are in BOLD above.
Please consult a complete prescribing reference for more detailed information.
Reference: American Diabetes Association Clinical Practice Recommendations No endorsement of specific products is implied.

{4£1IHS Division of Diabetes Treatment and Prevention Last updated December 2022




Lipid Therapy in Type 2 Diabetes

Please Note: This algonthm is not intended for treatment and target selection in
children <18 years of age or in women who are or could become pregnant.

» Obtain a fasting lipid panel in patients with diabetes
« at diagnosis ﬂf diabetes or initial diabetes visit;
at least every 5 years if age <40 years, annualh y after 40; and
« at iniiation of statin therapy and after dosing changes.

» Provide lifestyle therapy to all patients with diabetes (indmvidualized nutntion therapy,
physical actrvity, and weight loss guidance).

IHS 2023



» Evaluate for statin therapy
» Secondary Prevention:

Prescribe high intensity statin therapy for patients with diabetes and ASCVD'.
= Primary Prevention:

Use the following table to guide statin therapy and dosing for people with
diabetes and no ASCVD diagnosis.

+ Evaluate ASCVD risk factors independent of diabetes?.

« Calculate 10-year ASCVD risk for patients aged 40-75 years using the ASCVD

Risk Estimator Plus at https://tools.acc.org/ASCVD-Risk-Estimator-Plus/#!/
calculate/estimate/.

Age ASCVD' Risk Statin Therapy

None None

One or more ASCVD risk factors? Moderate or High In’tens:».it‘;.r3
None or 10-year ASCVD risk <6% Moderate Intensity

: 2
40-75 years | One .? 6_T:ET£SS§JS rﬁfkk;?;égf °" | Moderate or High Intensity®

10-year ASCVD risk >20% High Intensity®

>75years |Individualize ASCVD risk assessment®>|  Moderate or High Intensity

Risk estimator: LDL, BP, smoking, CKD, fam hx CVD

IHS 2023




Statin Dosage Intensity
Categories of High-, Moderate-, Low- Intensity

High-Intensity Statin Moderate-Intensity Statin Low-Intensity Statin

Daily dose lowers LDL-C Daily dose lowers LDL-C Daily dose lowers LDL-C
by >49% by 30 to 49% by <30%

Atorvastatin 40-80 mg Atorvastatin 10-20 mg Simvastatin 10 mg
Rosuvastatin 20-40 mg Rosuvastatin 5-10 mg Pravastatin 10-20 mg
Simvastatin 20-40 mg Lovastatin 20 mg
Pravastatin 40-80 mg Fluvastatin 20-40 mg
Lovastatin 40 mg
Fluvastatin XL 80 mg
Fluvastatin 40 mg 2x daily
Pitavastatin 1-4 mg

Bold = doses used in CV event RCT's

Grundy SM, et al. Circulation 2019;135(25):e1082-21143.




| DL “targets™
’



IIIII

||||||

||||||

HMH

L

<|||||'



(
[ |
e (
a
"' 'llll
M l‘

Dl C

H Neight loss
gdec. alcohol

e . e
Inc. physical activit
dec total CHO

|| | I
|
H 1|

~J



|Il
o

‘ | iy
y
)
/

l i
®
‘ I| ’
‘ ' ‘
)
| DO U ’|| “m
‘ 1 ih | [ C
]
||||| I
C d ( [l
‘ I

“
AT
|
ADC yrotel ’ 3 and nNc \\HW Il
il
<13C | <<100 mg
i1
)
]'i‘l "






|h

I
|

| Hm ||||| ||| H"” I Hm ||ii'||I| "”H ,,,\

||| TILTl

m i MW 1] wu |



Prevalence
of FH

1in 300

Founder

populations
(French
Canadians,
Afrikaners, etc.)




Familial Hypercholesterolemia

Heterozygous or
Homozygous



Genetics of Familial Hypercholesterolemia

Familial hypercholesterolemia (FH) can be caused by
inherited changes (mutations) in the LDLR, APOB,
and PCSK9 genes, which affect how your body
regulates and removes cholesterol from your blood.

About 60-80% of people with FH have a mutation
found in one of these three genes. Genetic testing is
available to check for mutations in these genes.
However, there are likely more genes involved in FH
that remain unknown.



https://www.cdc.gov/genomics/disease/fh/testing_FH.htm
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National Lipid Association Guidelines on Screening
and Managing FH

The expert panel recommends universal screening for elevated cholesterol by 20
years of age and that FH should be suspected:

* In adults >20 years if they have LDL cholesterol >190 mg/dL or
non-HDL cholesterol >220 mg/dL.

* All children aged 9 — 11 years should also be screened, with FH
suspected in those with LDL cholesterol or non-HDL cholesterol
>160 mg/dL and >190 mg/dL, respectively.

*Even children as young as two years should be screened for FH, say the
experts, but only if there is a family history of premature cardiovascular disease
or very high cholesterol levels suggesting FH in a parent. LDL in young children
should be <130mg/dL

NLA 2023
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Clinical Presentation of FH May Reveal Genetic Severity of the

Disease

mo o w

m Tendon xanthomas (TX) in FH
independently associated with
cardiovascular risk."

m Examples
A

Xanthelasma?

Corneal arcus®"

Achilles tendon xanthomas?
Tendon xanthomas?

Planar xanthomas (HoFH,
not HeFH)?

Not all patients with FH present with xanthomas.
Xanthomas may also be present without visible signs.

TArcus is common in older individuals; however, it is

definitive of FH in younger individuals.

1./ Civeira F, et al \|Arterioscler Thromb Vasc Biol. | 2005:25:1960-1965. 2l|Ferrieres ||, et al|| Circulation. 1995;921290295.
3! Bertolini|$, Arterioscler Thromb Vasc Biol.[2000;20:E414E52. 4l|Descamps OS. Atherosclerosis, 2001i157:514-518!

5. Mahley RW, et all|In|Kronenberg: Williams| Textbook|of Endocrinology. 2008,



Statin intolerance: time to stop letting it get
in the way of treating high risk patients

Non-adherence to statin therapy might be as high as 60% after
24 months of treatment and is associated with a 70% increase
in the risk of cardiovascular disease events. +

In comparison, all-cause mortality is reduced by 46% in
patients who adhere to the treatment. 2

Statins and other lipid-lowering therapies are the most
effective preventive drugs available in cardiology and can
reduce atherosclerotic cardiovascular disease events by up to

55%. 3

Banach, Burchart, Chllebus et.al. Arch Med Sci 2022
Martin, Jacobson, LaForge et.al. JCL 2019


https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01643-9/fulltext?dgcid=raven_jbs_etoc_email#bib1
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01643-9/fulltext?dgcid=raven_jbs_etoc_email#bib2
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01643-9/fulltext?dgcid=raven_jbs_etoc_email#bib3

Confirmed intolerance
(5%-6%)




Statin Intolerance Definition

NLA:

A clinical syndrome characterized by the inability to tolerate at least two
statins: one statin at the lowest starting daily dose and another statin at any
daily dose, due to either objectionable symptoms (real or perceived) or
abnormal lab determinations, which are temporally related to statin treatment
and reversible upon statin discontinuation, but reproducible by rechallenge with
other known determinants being excluded (such as hypothyroidism, interacting
drugs, concurrent illnesses, significant changes in physical activity or exercise
and underlying muscle disease).

Unified Definition from an International Lipid Expert Panel

1. The inability to tolerate at least two different statins - one statin at the
lowest starting average daily dose and the other statin at any dose,

2. Intolerance associated with confirmed intolerable statin-related adverse
effect(s) or significant biomarker abnormalities.



Reported Patient Complaints with Statin Therapy

Most Common: Myalgias (5-30% of patients)

- Skeletal muscle-related symptoms that can be characterized by soreness, aches, cramps, fatigue, and/or weakness
without creatine kinase elevation

Less Common: Myopathy (-1in10,000 patients per year)

- Characterized by "Unexplained muscle pain or weakness, accompanied by creatine kinase concentration >10 times the upper
limit of normal”’

Rare: Rhabdomyolysis (-1in 100,000 patients per year)

- Characterized by “creatine kinase concentration typically >40 times the upper limit of normal, which can cause
myoglobinuria and acute renal failure.

Other Signs or Symptoms

- Transaminase elevation, worsening glycemia, and, in rare cases, confusion and memory loss.

NLA 2023




Myalgia (muscle pain without CK changes) is a fairly common
benign side effect of statin therapy. Generaly it is mild and
subsides with continued therapy.

A more serious, but rare side effect of statin therapy is myopathy,

which is defined as muscle pain, tenderness or weakness with CK
elevations of 10 times the upper limit of normal.

clagsificahion of rhabdomvalvisis, bozsed on CK lave

MNormal CK level ~ 40-200 U/L

Mild rhabdomyolysis 1,000-5000 U/L Low risk for kidney injury Possibly

Depends on context

Moderate rhabdomyolysn 5,000-15,000 U/L Increased risk of renal injury Yes

Severe rhabdomyolysis =15,000 UsL Increased risk of dialysis Y




-

Dysfunction in ryanodine — Increased actin/myosin
receptor 1 (RyR1) leading to —_— turnover from activation of
sarcoplasmic reticulum (SR) & Reduced CoQ10 and Impaired Electron ubiquitin proteasome

calcium (Ca2+) leak Transport/Oxidative Phosphorylation (1 ATP) pathway
- = g T
—
rr, . - N —

Thyroid Dysfunction | < = Vitamin D Deficiency

< S
-,
g H‘_
LILRBS is a missense variant Gene analysis: Increased T521C Polymorphism of
(asp247Gly) of leukocyte apoptosis, DNA repair, cellular SLCO1B1 (4statin clearance)
immunoglobulin-like receptor stress, proinflammatory immune ~
subfamily B (LILRB). responses, cell cycle signaling .
pathway, and protein catabolism

e,

-

Source: JACC ® 2021 American College of Cardiology Foundation

Statin-associated muscle symptom etiology




Effects of Vitamin D Supplementation in Patients with Statin-

Associated Muscle Symptoms and Low Vitamin D Levels
Carallo C et.al. Metabolic Syndrome and Related Disorders VOL. 20, NO. 10 2022

Methods: In our controlled intervention study, patients suffering from both SAMS and
hypovitaminosis D underwent vitamin D replacement for 6 months. SAMS intensity and
its impact on the quality of life were evaluated with a questionnaire during follow-up.

Results: Blood vitamin D levels reached 261 % of baseline values. Pain intensity was
reduced by 63%, and all life quality indicators improved. At follow-up, percentage
variations in SAMS intensity and in vitamin D levels were inversely related

(r=0.57, P = 0.002). In a multiple regression analysis, this association was found to be
independent. Among the rechallenge subgroup, 75% successfully tolerated high-
intensity statins during the follow-up. The parameters of interest were unchanged in
control subjects.

Conclusions: In our findings, the amount of increase in vitamin D concentrations is
directly related to SAMS improvement. Although randomized studies are needed,
25(0H)D levels can be measured, and eventually supplemented, in all patients suffering
from SAMS, and this can be done together with a statin rechallenge after 3 months for
patients who are not at the LDL-C target.


https://www.liebertpub.com/journal/met
https://www.liebertpub.com/toc/met/20/10

Statin-Associated Muscle Symptoms Among New Statin Users

Randomly Assigned to Vitamin D or Placebo
Mark A. Hlatky, MDY Neil J. Stone, MD JAMA Cardiol. Published online November 23,
2022.

Interventions Daily cholecalciferol (2000 international units) or
placebo with assessment of statin prescriptions during follow-up.

Findings The 2083 participants in a randomized, double-blind trial
of vitamin D supplementation who initiated statin therapy during
follow-up and responded to a survey were equally likely to develop
muscle symptoms (31% vs 31%) and discontinue statin therapy (13%
vs 13%), whether assigned to vitamin D or to placebo.

Meaning In this study, vitamin D supplementation did not prevent
statin-associated muscle symptoms or statin discontinuation.


https://jamanetwork.com/searchresults?author=Mark+A.+Hlatky&q=Mark+A.+Hlatky

Effect of Statins on Skeletal Muscle: Exercise,
Myopathy, and Muscle Outcomes

Beth A. Parker'#? and Paul D. Thompson '

Division of Cardiology, Henry Eow Heart Center, Hartford Hospital, Hartford; 2School of Medicine, University of
Connecticut, Farmington; and “Department of Health Sciences, University of Hartford, West Hartford, CT

Ex. Sport Sci. Rev. 2012;40:188

We have confirmed that eccentric exercise during statin therapy does

increase CK levels more than exercise on placebo (e.g., 2011 Boston
Marathon)

We recently have completed data collection of an NHBLI-funded
(STOMP [The Effect of STatins On Skeletal Muscle Function and
Performance]) study assessing CK, exercise capacity, and muscle
strength before and after atorvastatin 80 mg or placebo treatment
for 6 months in 420 healthy statin-naive subjects



www.alamy.com - ATEXGE

Heavy or enduring resistance exercise



CoQ10 supplements and Statin Muscle Pain

*Treatment with statins has been associated with reduced plasma
CoQ10 levels, and it has been hypothesised that supplementation
with CoQ10 may assist with management of statin-associated
muscle symptoms (SAMS).

*Evidence supporting the use of CoQ10 supplements to prevent or
treat SAMs in clinical practice is inconsistent.

*If a patient chooses to take a CoQ10 supplement, exercise caution
in those taking oral anticoagulants such as warfarin due to
potential for interactions.
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ML M = ATEME ATiIM INTOLERANCE
A New Definition and Key Considerations
for ASCVD Risk Reduction in the Statin
Intolerant Patient

-

Hentifying » Tolerable Skatin Raglmen

To idmmtiy 8 tcierabls vans regaan, drsasra theuk

conmaer Lsng sl diffrsnt rrstsgim. Firgiag s
regerras reay 4

satin dows, asdior doting regimen

Reported Patient Complains with Statin Therapy

A mo Mesigion

file:///C:/Users/rlafo/Downlo
ads/nla statinintolerance
infographic v2.pdf




Exercise and cardiac
dysrhythmias
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Interpolated F

* PVCs that fall between two regular complexes
and do not disrupt the normal cardiac cycle
are called interpolated PVCs







CENTRAL ILLUSTRATION: Prognostic Value of Exercise-Induced Premature
Ventricular Contractions in Asymptomatic Individuals

In Asymptomatic Individuals Undergoing Exercise Treadmill Testing

High-Grade Premature Ventricular
Contractions (PVCs)

Multifocal PVCs

L

A1ano2ay buung

Couplet Vent:riculariTachycard ia

v
o
L
a
=
L
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1=
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R-on-T Type PVC

No difference between:
+ Men and Women £ 1.7 x long-term risk of

il - cardiovascular mortality,
* Smokers and non-smokers independent of clinical

+ Those with or without and other exercise test
hypertension, diabetes or variables
hyperlipidemia

Refaat, M.M. et al. J Am Coll Cardiol. 2021;78(23):2267-2277.




Post-Exercise PVCs Tied to Higher CV Mortality Risk

Reefat et.al. J Am Coll Cardiol. 2021 Dec, 78 (23) 2267—2277  Beruit
December 02, 2021

A cohort of 5,486 asymptomatic individuals who took part in the Lipid
Research Clinics prospective cohort h

Evaluated the association of exercise-induced high-grade FV(Cs
(defined as either frequent (> 10 per minute), multifocal, R-on-T
type, or 22 PVCs In a row) with all-cause and cardiovascular
mortality.

High-grade PVCs occurring during recovery were associated
with long-term risk of cardiovascular mortality in asymptomatic
individuals, whereas PVCs occurring only during exercise were
not associated with increased risk.


https://www.jacc.org/journal/jacc

The mechanism for the association of high-grade PVCs
during recovery but not during exercise with
cardiovascular mortality remains to be determined,”
Mora commented.

"One strong possibility could relate to insufficient vagal
reactivation post-exercise, as it is known that the
parasympathetic system kicks in right after stopping
exercise in order to counteract the sympathetic system
of the autonomic nervous system.

Reefat 2021
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Fat load (12 - 22 grams)
and/or glycemic load

+

Caffeine load (40-200 milligrams)
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