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Objectives/Goals

Leave time for questions
Avoid topics of others! (No obesity, DM/ meds, triglycerides, HTN)

Can't cover all of the major pediatric/adult guidelines (over 300 pages) or
basic science

Discuss risk factors for ASCVD in pediatrics and adulthood
Discuss newest treatment guidelines and focus on LDL-C
Hit a few favorite topics not covered elsewhere

+ Aspirin therapy

+ Statin safety and side effects

+ “Statin denialism”

+ Statins and liver disease
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Statins: Mechanism of Action
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Pediatrics: Rare Risk Factors

= Homozygous and heterozygous familial
hypercholesterolemia are the serious disorders but rare (?)

= Dutch screening turned up 1:250000 homozygous, 1:250
Heterozygous

= Homozygous: LDL 300 to over 800, CV events in first decade

= Heterozygous: LDL 160-300 typically, 50% of men and 25%
of women have CV event by age 50
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4 year old with Homozygous FH Common Risk Factors in Pediatrics Common Risk Factors in Pediatrics

= Bogalusa Heart Study = PDAY Study: Risk Factors

Only 2% left for all the
blood to go through

+Lipids +Age

+Blood pressure +High LDL
*BMI ¢Low HDL
+Tobacco Use +Hypertension
+Tobacco
+DM

+Obesity
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Other Risk Factors

= None strong enough to form recommendations
+*Race

+Socio-economic status
+Fitness

LB MEDICINE

Pediatric Atherosclerosis

Right Coronary Artery - Raised Lesions
Maias by ags group (years)

2534
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Tracking of Risk Factors

= If present in childhood, do risk factors persist?:

+ Obesity: 84% of adults still obese if over 95% as a child

+ Hypertension and hyperlipidemia not as strong
* Smoking: 50% quit

+ T1DM persists

+ T2DM no data

+ Physical activity variable

LB MEDICINE
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Challenges in Pediatric Research

= Interventions (lifestyle especially) would have to
maintained into adulthood to get results

= Ethics of non-intervention

= Issues around withholding existing treatments or
novel treatments

= Newer imaging modalities for adults (coronary CT,
US for cIMT) may be useful in childhood research

LB MEDICINE
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Pediatrics

= Current Resources in Pediatrics

= 2008 ACP guidelines (90% awareness among
pediatricians in 2015)

= 2011 NHLBI guidelines (endorsed by ACP) (60%
Awareness among pediatricians in 2015)

= They are quite complicated

= | observe very few children or adolescents that are
treated
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2011 NHLBI Guidelines Lipodystrophy: Catch it! 2011 NHLBI Guidelines

CAUSES OF SECONDARY DYSLIPIDEMIA

ble 9-4. SUMMARY OF MAJOR LIPID DISORDERS IN CHILDREN AND ADOLESCENTS

Exogenous Hepatic

Aleohol Obstructive liver diseaselcholestatic conditions Primary Lipid Disorders LipidiLipoprotein Abnormality
Drug therapy Billary cirthosis
Cartecieroids "'::"9 syndrome: / . : Familial hypercholesterolemia Homozygous: 11LOL-C
Beablockers Sysemic bpurephenatoss ‘ MO g HC
Some oral contraceptives friswh \rfumﬁumm.s / Familial defective apolipoprotein B DL€
Select chemotherapeutic agents J { ] l \ /4 Familial combined hyperlipidemia” Type lla: TLDL-C
Select antiretroral agents Storage Type IV: 7 VIDI—C, 116
EndoctineMetaboic Shongen storage clsease ; / Type lb: FLDL-C, TVADL-C, 116
Hypothyroidismibgmopituitarism . { P =
Diabetes melltus yge 1 and type 2 Cystne stoiage fease / \ Types 1 and W often with 4HDL-C
Prapany wienile Tay Sachs disease 3 | | Polygenic hypercholesterolemia TLDI-C
Polycystic ovary syndreme Niemann-Fick disezse \ Famnillal hypertrighycenidemia (200-1,000 mgidl) TVIDLC, 116
Lipodystraphy Other [\ / Severe hypertriglyceridemia (21,000 mg/dL} TChylomicrons, TVLDL-C, T116
Acuite intermittent porphyria Kawasaki disease | y | Familial hypoalphalipoproteinemia LHDIC
lé;ml y f;‘;':;};“;‘,;‘x“"awwam h <~ Dysbetalipoproteinemia (TC: 250-500 miydl; 0L, Tehylamicron remnants
Hemolytc ureic syndrome Chidhoad cancer survivor T6: 250-600 mg/dl)
Mephrotic syndrome Z;g';“zw [——, Congenital
Infectious Klinefelter syndrome
Acut viralbacterial nfection” Werner's sydiome
Human immunodeficiency virus (HIV) infection 2 v
Hepatitis I.HMEDICINE Heath and Risk Reductor I.HMEDICINE
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2011 NHLBI Guidelines 2011 NHLBI Guidelines for Screening 2011 NHLBI Guidelines for Screening

EVIDENCE-BASED RECOMMENDATIONS FOR LIPID ASSESSMENT
ACCEPTABLE, BORDERLINE HIGH, AND HIGH PLASMA LIPID, LIPOPROTEIN, AND APOLIPOPROTEIN Grades reflect the findings of the evidence revien.

CONCENTRATIONS (NG/DL) FOR CHILDREN AND ADOLESCENTS" de B

Grad
Strongly recommend

i
Recommendation levels relect e carsens the Expert Fanel 3 5
i 911y Universal Screening

gL To convert to S units,divide the resuls.for total cholesterol (TC), low-density " Note Valies i oL, Ta convert 1o S1unis, divide the results fo 11l cholesteal (1C), law-gensiy
in cholestercl {LDL=C), igh-de : terol (HDL—C, and mon-HDL=C by 36.6; far ipoprotein ot Dt ah density ipcgrotein cholesteol (HDL-C), e non-HDLC by 38.6 o * Non-FLP: Calculate non-HDL-C
cerides (TG), divide by BB.6. trigycerides (TG, divide by 88.6. Non-HDL-C = TC — HOL-C*
Acceptable Borderline High High" Birth-12m Mo lipid screening Non-HOL > 145 mg/dL, HDL < 40 mg/dL
= FLP x 2, kpid algorithas below* *
OR

1.70 139 Racommend

28y Mo routine lipid sereening Grade FIP:
fecommend 1DLC > 130 mgdL, non-HDL-C > 145 mafdL

HDL-C < 40 mgfdl, TG > 100 mg/dL f < 10 years; > 130 mg/d if > 10 years

Gogars Mesasure fasting ipd profe (FLP) 2% average rsults™ it = Repeat FLP after 2 weeks but within 3 months - lipid algorithms below* *

+ Pren, grandarent, auntiund, o sbfng wilh myecerdil GradeB © Disogei 16 and L00-C i heting sompl.

Infarcion (WA, angina, sroke, caranary arery bypass graf W recommend s ot - o ket of s B St i s 9-1 v 9-2 b

eni/angicplasty at <58 years in males, <65 years H pragnitk € e

Category Borderline Low ) o
a0-45 w;leru\ks

HOLC >4

Apalipoprotein 4-1 1 11512

(Agose1) + Porert with TC 2 240 muyl. on known dysligidenia Grade B
Swongly ecammend

+ Chid has diabetes, hypertznsion, BMI 2 95t %le GradeR |

2011 Experteral oncv mohescigareies Strangly ecommend © peraloncv
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61 31-C 10N

2011 NHLBI Guidelines for Screening 2011 NHLBI Guidelines for Screening

EVIDENCE-BASED RECOMMENDATIONS FOR LIPD ASSESSMENT (continm

iy o routias scrasaig! 11y Universal screening once in this time period:

Dypertension, BMI = 85thlle

oderate- or high-risk medial candition

LB MEDICINE LB MEDICINE




Dyslipidemia Throughout the Lifespan
Brooks Vaughan MD

2011 NHLBI Guidelines: Diet Age 1-21

2011 NHLBI Guidelines: Risk Factors

2011 NHLBI Guidelines: Risk Factors

6. RISK FACTOR (RF) DEFINITIONS FOR DYSLIPIDEMIA ALGORITHMS

Fat content:

+) Family history: myocardial infarction, angina, Maderate-Level RFs: ‘ )
) Family history: my i . " + Total fat 25-30% of dally keal/EER Grade A
y artery bypass sudden .t not requiring drug therapy SPECIAL RISK CONDITIONS
" : . i h Strongly recommend
cardiac death in parent, grandparent, aunt, or uncle, = BMI = 95th%ile, < 97thskile . . y
e < 55 yers, Tl & 66 pers  HDLC < 40 gL S - + Saturated fat 8-10% of daily kealfEER Grade A
N ' e High Risk Moderate Risk Strongly recommend
. « Presence of moderate-risk conditions . )
High Level RFs: i o i . ) JR R — ) + Avoid rans fat as much as possible Grade D
+ Hypertension requiring drug therapy (Table 9-7) iabetes mellitus, type 1.and type awasaki disease with regressed coronary aneurysms Recommend
(392 S0l 1. 5 ramHa) + Chronic renal disease/end-stage renal disease/ « Chronic inflammatory disease (systemic lupus + Monounsaturated and polyunsaturated Grade D
. \Eurmmc\;amm smaker ! pastrenal wransplant erythematosus, uvenlle theumatold arthrids) fat up to 20% of daily kcal EER Recommend
. BV = 97Nl * Postorthotapic heart transplant * Human immunodeficiency virus (HIV) infection
« Presence of high-risk canditions (Table 3-7) + Kawasaki disease with current aneurysms * Nephrotic syndrame = Cholesterol < 300 mo/d Grade A
(Diahietes melltus [DM) is akso a high-level risk factor but it Strongly recommend
& classilied hese a5 a high-risk canditian 16 corespond with
Adblt Treatment Panel I tecommendations for adults that Encourage high dietary fiber intake from foods* Grade 8
Recommend

DM is considered a OV equivalent)
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2011 NHLBI Guidelines

= I'll give you my “take home messages”
= | personally feel the guidelines are too complex

= Access to lipids specialists in childhood is very
limited

= 've experienced a great reluctance to take statins in
pediatric/adolescent/young adult patients

= The recommendations re: nutrition should be
universal

2011 NHLBI Guidelines

= Take home messages
+Universal screen age 9-11 and 17-21

+If LDL = 190, possible heterozygotic FH, screen
family. Treat.

+LDL 130-190 and NO risk factors, healthy eating

+LDL 130-159 and 160-190, detailed assessment
of risk factors

+Unlike adults, tx is universal in DM at LDL = 160

EDICINE

Adults

= 2013 ACC/AHA Lipid Guidelines
= Updated in October of 2018 (120 Pages)
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Assess ASCVD Risk in Each Age Group
Emphasize Adherence to Healthy Lifestyle
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Figure 2. Primary Prevention
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Figure 1. Secondary Prevention
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Definition of Very High Risk ASCVD
>1 Major ASCVD Event
Recent ACS (within past 12 months)
History of Ml (ather than recent ACS above)
History of ischemic stroke
Symptomatic PAD (claudication with ABI
< 0.85 or previous revascularization or
amputation)
or
1 Major Event + >1 High Risk Conditions
Age > 65 years
Familial hypercholesterolemia
Prior CABG or PCl outside of the major
ASCVD event
Diabetes mellitus
Hypertension
CKD (eGFR 30-59 ml/min/1.73 m2)
Current smoking
Persistently elevated LDL-C >100 mg/d|
(>2.6 mmol/L) despite maximally tolerated
statin therapy and ezetimibe
History of congestive HF
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Top 10 Take Home Messages #1 Top 10 Take Home Messages #2

= Emphasize a heart healthy lifestyle across the = In patients with clinical ASCVD, reduce LDL-C with
lifespan high intensity statin or maximally tolerated statin

+Exercise +Lower LDL-C levels by 250%

+Healthy eating: lean protein, fruits, nuts and
vegetables

Top 10 Take Home Messages #3

= In very high-risk ASCVD use LDL-C threshold of 70
mg/dL to consider additions of non-statins to statin
therapy

+Ezetimibe
+PCSKQ inhibitors
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Top 10 Take Home Messages #4

= In patients with severe primary
hypercholesterolemia (LDL-C = 190 mg/dL), begin
high intensity statin regardless of 10 year risk
calculation

+May need ezetimibe plus statin or PCSK9

Top 10 Take Home Messages #5

= In patients 40-75 with DM and LDL 270, start
moderate intensity statin without calculating 10 year
ASCVD risk

+Reasonable to use high-intensity statin in those
with multiple risk factors

Top 10 Take Home Messages #6

= In adults 40-75 being evaluated for primary
prevention

+Clinician-patient risk discussion before starting
statin

+Review major risk factors and calculate 10 year
risks

+Patient preference, cost, interactions, side effects
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Top 10 Take Home Messages #7

= In adults 40-75 without diabetes and with LDL over
70 and a 10 year ASCVD risk of = 7.5%, starta
moderate intensity statin if a discussion of treatment
options favors statin therapy

+Consider CAC score to improve specificity
+If statins indicated, reduce LDL by = 30% or more

+If 10 year risk is = 20% reduce levels by = 50%

LB MEDICINE

Top 10 Take Home Messages #8

= In adults 40-75 without DM and a 10 year risk of 7.5 to 19.9% (intermediate risk),

risk enhancing factors favor initiation of statin therapy
+ FH premature ASCVD
+ LDL > 160
+ Metabolic syndrome
+ CKD
+ H/o preeclampsia or early menopause under 40
+ Inflammatory dx
+ HIV
+ South Asian ethnicity
 High triglycerides > 175 mg/dL
+ ApoB 2130 mg/dL
+ HS CRP 2 2 mg/L
+ LP(a) 250 LB MEDICINE

Top 10 Take Home Messages #9

= In adults 40 to 75 yo without DM and LDL 270-189
mg/dL and 10 year risk 7.5-19.9% consider
measuring CAC

+If zero, can withhold delay unless smoker or
strong family history
+CAC score 1-99 favors therapy especially = 55
years old
+CAC 2 100 Agaston units or 75t percentile statin
therapy is indicated
LB MEDICINE
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Top 10 Take Home Messages #10

= Assess adherence and % response to LDL-C
lowering medications and lifestyle with repeat lipids
4-12 weeks after initiation dose adjustment. Repeat
every 3-12 months as needed.

Risk Calculator Components

Aspirin for PRIMARY Prevention

Aspirin Use to Prevent Cardiovascular Disease and Colorectal Cancer.
Preventive Medication
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ADA Standards of Care

= Used to recommend aspirin therapy in certain
groups as primary prevention

= Now: “May be considered in those with diabetes
who are at increased cardiovascular risk”

LB MEDICINE

Aspirin Cardiovascular Events Healthy Elderly

No. at Risk
Aspitin
Flacebo

£
g
H
H
3

Hazard ratio, 0,95 (35% C1,0.83-1.08)
Placebe,.

Aspirin

Years since Randomization

5068 7820 5827 356
8119 7843 5838 3578

LB MEDICINE

Aspirin CV Events in Healthy Elderly: Bleeding

No. at Risk
Aspirin
Placebo

Cumulative Incidence (%)

Hazard ratio, 1.38 (95% CI, 1.18-162)
P<0.001

Aspirin

Placebo

Years since Randomization

9337 9094 7833 5826
9424 9192 7330 5935

LB MEDICINE
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Aspirin and CV Events in DM Aspirin and CV Events in DM Aspirin and All-Cause Mortality in Primary Prevention
Trial (year) Aspirin Placeba Hazard Ratio for All-Cause Mortality (95% CI)
no. of deaths ftotal no. of participants
awoT (83) 2o s 089 074-1.
PHS (1989) 20711087 1,034 0.96 (0.80-
ETDRS (1992) 366/1855 0.93 (0.81-1
HOT (1998} 305/9391 0.93 (0.
TRT (1998) 113/1268 11071272 _ 1.03 (0.80-1.
PP (2001) 62/2226 78/2269 — 0.81 (05
WHS (2005) 60919934 £42/15,942 —- 0.95 (0.85
Joa5 2008 wnam s — T omem
POPADAD (2008) 101/638 _— 0.93 (0.72-1.
AAA (2010) 176/1675 186/1675 _— 0.95 (0.78
JPPP (2014) 27120 3037244 — 0.98 (0.34-
Ascenn (ot =l 094 0331
et i ; I ARRIVE (2013) 100 1616278 _— 099 (030-1
e - — [ - ASPREE (2018) 5589525 14949589 | —— 1.14 (L01-1.
Overall (12=0%, P=0.67) 0.7 (0.83-1.01)
Aspirin Better  Placebo Better

Ridker, P. N Engl J Med 2(
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Aspirin and ASCVD

= What can we conclude about the use of aspirin for prophylaxis 150 years
after its chemical synthesis? For secondary prevention, in which risk is
determined largely by the extent of atherosclerotic disease, the benefits
of aspirin outweigh the risks of bleeding. In contrast, for primary
prevention, in which risk is determined largely by age and the presence
or absence of diabetes, the benefit-risk ratio for prophylactic aspirin in
current practice is exceptionally small. Thus, beyond diet maintenance,
exercise, and smoking cessation, the best strategy for the use of aspirin
in the primary prevention of cardiovascular disease may simply be to
prescribe a statin instead.

Ridker, P. N Engl J Me
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Statins

Annals of Intemal Medicine’
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Statin Denial: An Internet-Driven Cult With Deadly Consequences

LB MEDICINE

Statins

Cleveland Clinic Dr. Shamelessly Promotes
Statin Drugs Calling Side Effects 'Imagined

T—

STATy

- =

Claiming a ‘Deadly Internet-Driven Cult" is driving

Ppoor statin drug sales, 3 prominent cardiologist

says the hundreds of 'side effects’ reported in the

Ppoer-reviewed medical literature and by patients
ined."

LB MEDICINE
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Side Effects

= Myalgias with normal CK: 1-5% in RCT, 5-10% observational
+ Bilateral proximal muscles
+ Leg cramps and joint pain very atypical
+ Re-challenge, altered dose or regimen often works

= LFT abnormalities rare, no recommendation now for serial
monitoring

+ Tolerate up to 3x normal

LB MEDICINE

Statin Safety and Side Effects

= No recommendation for routine CK or LFT
monitoring

= FDA removed LFT monitoring from label in 2012,
does recommend baseline testing and “as clinically
indicated thereafter”

= No evidence to support coenzyme q10 in
randomized studies

LB MEDICINE

Liver Disease

. section 1

The Use of Statins in Patients
With Chronic Liver Disease
and Cirrhosis

Carios Moctezuma-Veldzguez, MO

duan G. Abraldes, WD, MSC
Aldo J. Montano-Loza, MD, PhD

LB MEDICINE
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Liver Disease

LB MEDICINE

Liver Disease

= Few situations where you can’t / shouldn’t use them
= Consult Gl specialist if unsure

+ Beneficial in NASH / NAFLD

+ Beneficial in Hep C

+ Safe it compensated cirrhosis

+ Benefits:

+ Potential to lower HCC risk, less liver decompensation,
infections, risk of progression, death

LB MEDICINE

Questions/Discussion?

= Thank you for your attention and the opportunity to
speak....

LB MEDICINE
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