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The New Era of Lipid Care

From Statins to Precision Lipidology...

Focus on residual risk
(+) beyond LDL...

Personalized therapy with
Apo B & Lp(a)

2025 AHA/ACC Dyslipidemia
Guideline updates

Triglyceride Management

The Past The New Era % |dentify Familial Lipid Disorders
(Statins & LDL) (Precision Lipidology) -Y-¥:

Visualizing the shift to a more detailed,
personalized understanding of lipid risks.

‘2% Nutrition, Lifestyle and
" Emerging therapies




WHY IT MATTERS

PREVALENCE & RISK THE HIDDEN DANGER THE SOLUTION & BENEFIT

0000 1 mmol/L LDL
m /S reduction
Ny (or 38 mg/dl)

50% adults have 25% CAD patients =22%-24%
elevated LDL-C have elevated Lp(a) RRR! CV events

Co v

Every 40 seconds <10% of FH cases
someone has an Ml diagnosed Disease Risk by 9%

Every 10 mg/d| drop
in Apo B cuts Heart
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Apolipoprotein B (ApoB) Reflects the
Number of Atherogenic Particles

A single ApoB molecule is present on each
of the following particle types:

* Low-density lipoprotein (LDL)

* Very low-density lipoprotein (VLDL)

* |ntermediate-density lipoprotein (IDL)
e Remnant lipoproteins b
* Lipoprotein (a) [Lp(a)]

Key Concept:

ApoB is an established measure of the total
number of cholesterol-carrying particles

capable of entering the arterial wall. Particle
number is considered a more accurate risk
indicator than cholesterol mass alone.

ApoB Particle
Number

Cholesterol
Mass




100 mg/dl LDL-C 100 mg/dl
80 mg/dl apoB 120 mg/dl

Low Cardiovascular risk High Cardiovascular risk

TG: Triglycerides «J ~ VLDL f © LDL, cholesterol LDL, cholesterol
CE: Cholesterol ester %ﬁg - enriched depleted




APOLIPOPROTEIN B (ApoB) REFLECTS THE
NUMBER OF ATHEROGENIC PARTICLES

LIMITATIONS OF LDL-CHOLESTEROL (LDL-C) MEASUREMENT

THE LDL-C ILLUSION THE ApoB REALITY
(Measuring Mass, Not Number) (Counting Every Particle)

True Partncle
Count
_———=
e @ Small, Dense LDL
& @ ) (Hidden Risk)
A “normal” LDL-C level may be associated with an increased ApoB provides a direct measure of the total number of atherogenic
number of small, dense LDL particles, thereby underestimating risk. particles, offering a more accurate assessment of cardiovascular risk.

CLINICAL CONTEXT

@ Metabolic Syndrome ‘@ Diabetes %8 Hypertriglyceridemia

Underestimation of risk with LDL-C is frequently seen in conditions such as Metabolic Syndrome, Diabetes, and Hypertriglyceridemia.




Apo B: Why It Matters

Apolipoprotein B (Apo B) - The Key to Cardiovascular Risk Assessment

<@ ApoBis a Stronger Predictor

5 Consistent Benefit

B:
The Atherogenic Particle }

Apo B directly measures the number of
atherogenic particles (like LDL), making it a more
precise indicator of CVD risk than LDL-C alone.

Research indicates that for every 1 mmol/L
=38.7 mg/dL) drop in LDL-C or Apo B, you
get around a 20-24% lower risk of major
cardiovascular events.

30
20 1 . ‘ 20-24%
10

0

1T mmol/L

8
% Time Matters

The longer the reduction is
maintained, the greater

the cumulative benefit,
with significant risk
reduction seen after 1, 3, 5,
and 7 years.

Risk (%)

éf Magnitude of Reduction

Effective therapies (statins, _
ezetimibe, PCSK9 inhibitors) can Statins: 24-45% RN

achieve these reductions, with

statins often lowering Apo B by Ezetimibe: 15-20% —
24-45% and non-statin agents

adding further significant drops. PCSKO Inhibitors: 50-60% IPad

N J/

3
) : - "™ Medical
Apo B: A More Precise Measure of Cardiovascular Risk. Consult your doctor for more information. K. Organization




Plaque formation in CVD

Fatty streak Established lesions Vulnerable plaque Ruptured plaque

Necrotic
core

& Macrophage foam cell _ '~ Dendritic cell @ T cell

e Smooth muscle cell Extracellular matrix »  ApoB-LP Moore and Tabas
(2011) Cell 145, 341

« damaged endothelial « macrophages eat - « plaque reduces blood
cells provide sites for cholesterol and turn flow

accumulation of fats into foam cells in  necrosis at core can

. plaque cause plaque rupture
« fatty streaks signal for « smooth muscle cells atid thrombris

BCienEenimmHne grow into the plaque formation, blocking
cells generating fibrous cap arteries




Pathophysiology (Why It Causes Disease)
Stepwise Atherogenesis

®° @ 5 Nl =
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/ B —
1. ApoB-containing particles 2. Retained in intima 3. Macrophage uptake 4. Plaque formation -
penetrate arterial endothelium -> oxidized -> foam cells rupture > MI / stroke

Core Principle:

“No ApoB particles - No atherosclerosis”
(Ference et al., ESC / Mendelian data)




Clinical Importance: Why Treat It?

ApoB is the strongest predictor of ASCVD risk

s Metabolic
Syndrome

Diabetes

Outperforms LDL-C and non-HDL. &%

Accurately reflects high particle Q
count despite “normal” LDL-C Ievelsj

Hypertriglyceridemia

Outperforms LDL-C and non-HDL.
Reflects total burden of
triglyceride-rich particles not fully
captured by LDL-C.

\ g Y,

(Apolipoprotein B) T ”

Outperforms LDL-C and non-HDL.

Captures all atherogenic particles,
including small, dense LDL, often

\_  underestimated by LDL-C.

Predictive Value

A

Statin-Treated
Patients

Outperforms LDL-C and non-HDL.

Indicates residual risk even when
LDL-C is controlled by statins.




Treatment Implications: Lowering ApoB = Lowering Event Risk

High Lifestyle Standard Intensive Lowered
ApoB Risk Foundations Pharmacotherapy Pharmacotherapy Event Risk
Portfolio Diet Statins (130-50%) + Ezetimibe

(110-20%) Bempedoic Acid (additional }15-20%)
(Useful in statin intolerance) PCSK9 inhibitors / Inclisiran

See + Ezetimibe KEY CORRELATION:
Event Exercise (Useful in statin (additional 415-20%) Each 10 mg/dL ApoB
Risk (48-12% with intolerance) PCSK9 inhibitors / reduction - 10-15%
structured training Inclisiran ASCVD risk reduction
programs) (450-70%) \ /
Lowering ApoB =

Lowering Event Risk




Guideline-supported targets
Guideline-supported target for ApoB by Risk Group

Risk Group ApoB Goal

Very High Risk >
(CAD, MI, PAD, Stroke)

High Risk >
(ASCVD, diabetes, LDL 2190, FH)

Primary Prevention
. B
(elevated risk)




Risk Stratification

veryHigh Riek High Risk

CAD (Coronary Artery
Disease)

G7® MI (Myocardial
& Infarction) / Stroke

§/@ PAD (Peripheral
Artery Disease)

Stroke

i({®
.

@f LDL 190 mg/dL

FH (Familial
Hypercholesterolemia)

|
t Lp(a) 2125 nmol/L

Lp(a)

CAC (Coronary Artery
Calcium) 2100

—> Screen with a lipid
panel, ApoB, Lp(a) &

@ Clinical Pearl: Lp(a) one time test)

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C
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Elevated Lp(a) Is Independently
Associated With ASCVD

DID YOU KNOW?

Lipoprotein(a)?

CVD is one of the biggest health

challenges in the US'

Elevated Lp(a) is independently

associated with ASCVD?2

Elevated Lp(a)
(2 100-125 nmol/L)
affects~1in 5
people globally*”

o Lp(a) is associated

with atherosclerosis,
thrombosis, inflammation,
and valvular calcification®

Q Clinical
videlines/Statements

recommend Lp(a)
testing af least once in
a lifetime as part of CV

risk assessment?.9-10

o Elevated Lp(a)t is

associated with a
residual risk of ASCVD
even when LDL-C is lower?

Lp(a) levels are

predominantly
genetically §
determined®

Elevated Lp(q) @
is associated with an

increased risk of CV events,
independent of LDL-C?

e Lifestyle
modifications,
including diet and
exercise, have a
minimal

impact

on Lp(a)

levelsé”?

0 International 0
Guidelines/Statements

recommend measuring

Lp(a) levels ideally using

isoform-insensitive molar
assays (nmol/L)31¢-12

@ Despite its clinical
significance, Lp(a)

testing rates are low,
even in patients with
established ASCVD?'¢

Lp(a) can be
assessed via a
nonfasting
blood test,
which can be
performed in
addition to a
routine lipid
panel'*!s




Atherogenic

/. apo(a)
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Thrombogenic




Lipoprotein(a): Physiology & Why It Matters

\'; What is Lp(a)? ,ﬁ Pathophysiology

;}‘3\{‘ * LDL-like particle with an attached _Q} * Atherogenic - delivers cholesterol into

¢y  apolipoprotein(a) moiety . arterial wall

§ = Entirely genetically determined (90%+), #> &« Pro-inflammatory - oxidized

stable over lifetime =—__ > phospholipids accelerate plaque formation
e -i'@, . Indepgndent of d.iet, exercise, and . P * Pro-thrombotic = apo(a) mimics
IS most lipid therapies plasminogen = impairs fibrinolysis
apoB-100 apolipoprotein(a) 1) Atherogenic 2) Pro-inflammatory  3) Pro-thrombotic

protein (apo(a)

apoB-100 QY i apolipoprotein(a)
- (apo(a))

SZRS fibrin
2 ¥
fibrinclysis plasminogen

N




Lipoprotein(a): Physiology & Why It Matters

Prevalence Common in:
P 2 0 2 5 0/ Premature Strong family history
= 0 .) CAD / stroke of CAD/Premature CAD

)

'H‘ Recurrent events @ Aortic Stenosis

e

:g:

)

despite “normal” LDL (non bicuspid)

=)o =)o =)o =)o
=)o =)o =)o =)o
=)o =)o =)o =)o
=) o =i o =)o =)o
=)o =il e =)o ==i)e
=)o =)o =)o =H)e
=)o =)o =)o =)o
e =Be=Be=De
=)o =)o =)o =)o
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Takeaw it

Key Takeaway —— Tammd  wo
Lp(a) identifies inherited Lp( )

. . OJI a) o

of D opuI ation has cardiovascular risk not ’5_—_ @ VS. o4

captured by LDL-C or D.st.nct
elevated Lp(a) traditional risk scores. Risk scores independent
risk factor J
\




Clinical Importance: Testing, Risk & Management

Why Test Lp(a)? Who Should Be Tested?
Strong, Causal Risk Factor For: (Once in a lifetime)
@_o© >
Aat(hﬁ:osclgrosis m Premature O'_?)ng <"
rombosis CAD & &
: . Family history Personal Recurrent events
.\ Aortic of premature history of despite LDL
ZY) Stenosis ASCVD early CAD control

or stroke

Thromboembolism @ Ischemic
— Stroke
L]
ins “resi rolke” ; Familial Borderline /
Sxpais Tovcualrek hypercholesterolemia intermediate risk

optimally treated patients. patients




Risk Thresholds

Clinical Importance: Testing, Risk & Management

Elevated:
250 mg/dL
(2125 nmol/L) =

<30 mg/dL
(<75 nmol/L)

=

Management Today

No approved Lp(a)-lowering

ar

therapy (yet)

—CD

high ASCVD risk

. B

— /’(9 Earlier combination therapy

7
»/%W

Aggressive LDL-C / ApoB
lowering

Consider PCSK9 inhibitors
(1! Lp(a) ~20-30%)



Clinical Importance: Testing, Risk & Management
What’s Coming: RNA-Based Therapies

Therapies Trial Results Outcome Trials
pelacarsen, olpasiran, SLN360 J Lp(a) by 80-90% in trials Underway (2025-2027)

Key Takeaway

/] Risk Stratification
— it changes: = (] Intensity of Therapy
/] Family Screening

Measure
Lp(a) once




Familial Hypercholesterolemia

020

@: Prevalence & Burden o ﬁD Natural History
0? ¢ ~1in 250 people have % * LDL-C elevated
heterozygous FH from birth
~1.3 million in the U.S)) 2. o MlcferTocciive:
..J) *90% remain undiagnosed @ Men: 30s—40s .
/, e Lifetime exposure to very Women: 40s-50s
/ high LDL-C - accelerated o =
atherosclerosis RSO D) GOUS 1 2,
: @ childhood ASCVD if
8., * Untreated FH - 10-20x higher untreated
& risk of premature CAD




Familial Hypercholesterolemia Strong Red Flags

LDL-C Thresholds "'em?:}"e ASCVD
istory

Family History & Clinical Signs

M LDL-C Threshold W Premature ASCVD M QP First-degree relative with early Mi / stroke
<10- LDL History
» Lower than LDL <45 yrs M @ Known FH or very high cholesterol
<30 yrs * Lowertion agens
<40 yrs
[] LDL-C Versus + Peptile ASCVD
Premature ASCVD history
* Morer than LDL * Premature
<35 yrs ASCVD history
[] Clinical [] Premature ASCVD :
LDL-C History E{::gra;ure ASCVD Tendon xanthomas  Corneal arcus <45 yrs

™ E@ Poor LDL response to statins

IZ' Family history of “cholesterol problems”
=== Or sudden cardiac death




Familial Hypercholesterolemia: The Primary Care & Specialty Connection

Primary Care: The First Line Specialty Referral: The Path to Optimal Management
© Most FH patients first i © Confirm diagnosis
present in primary care _— (Dutch Lipid Score /
genetic testing)
© Early identification + O
early treatment = Jé © Advanced lipid
dramatic risk reduction A\ therapy initiation

© Cascade screemng s;:f(::,la? © Family screening
Cascade screening / coordination
identifies affected ¢, o

family members < -8 © Long-term ASCVD
: a A& ===V " risk reduction

| Bottom Line: Critical Insights

A “An LDL 2190 mg/dL is FH “FH is one of the most common life-threatening genetic
until proven otherwise.” J “@ disorders — and one of the most under-diagnosed.”




FAMILIAL
HYPERCHOLESTEROLEMIA

What is FAMILIAL
HYPERCHOLESTEROLEMIA (FH)?

B Itisan INHERITED CONDITION. People with FH are BORN WITH
DANGEROUSLY HIGH LEVELS OF LDL, or the “bad” cholesterol.

treated men with £ HIGHER RISX OF EARLY
EARLY { IP hree s 5% GHANEE OF HEART ATTACK DEATH

oo v Yo IV
@m‘éin B ey

White ring
Nodules or ulscd

CardioSmart

AL AN COXAICKL o CABTOROUY

Very high LDL
cholesterol level

around the cornea
AL Ayoung age the cue

1) N |
Mh 1o reach qo.ll |
LDL cholesterol level | m
o Kol

LDL cholesterol

How to TREAT 1t

B COMBINATION THERAPY
is often needed:

* Medications * Therapy 1o remaony

* 0250lng [ = for those whose
* Diet, exerchae monitoring a parents have
o Uestyle FH.
¢hanges

visit CardioSmart.org/FH toleammore.

@AMOnTouch pCadolaurnt

i FH RUNS IN FAMILIES

thata child
will have it

Consider
earlier Kreening

W e 1 e o g ey P W g D L e ek s Ty e
W mnt & e A Wt O (aiinard oy ey

CardioSmart.org/FH

DO YOU

FKnowFH?

FOUNDATION

What is FH?

A

Familial Hypercholesterolormia (FH
5 2 genetic disorder that causes
dangerously high levels of LOL, or

*bad” cholesterod, from birth

FH is the genetic disorder that
kills most individuals in the world

20X

Untreated individuals with FH
P 10 4 20 times (ncreased

time 113k of earty heart disease

IDENTIFY

30 million people
workdwide &

fl

~90% of people with in
o undagnosed

 Mving with it

DIAGNOSE

If you have a family history of heart disease and very
high cholesterol, it could be a family disorder.

High LDL cholesterol:
above 190 mg/dL® in adults
and 160 mgldL* in children

Familial

Family history Hypercholesterolemia

of early haart disease

FH is manageable. Treatment to lower your LDL can
lower your risk of heart disease.

A

Lifestyle Changes:
heart healthy diet and

regular exercise may help

Since FH runs in families, family screening is critical.

50% ¢ff [Em

i you have FH, ( xd with other The COX
your children has :50% gen Ssorchers found in
chance of inheriting FH. chiidien, FM is by far the

most common four

classthes FMas
Tier 1 Genomic Application,
INenciing cascade

mily screening

Learn more. Visit www.theFHfoundation.org or call 1-844-434-6334

O JEAR That P4 Puncnlation. A2 fphes reerend. 2018

000

www.theFHfoundation.org




ACC/AHA Dyslipidemia Management (2026):
Who should be on a statin

LDL-C
>190 mg/dL

.~ Age 40-75,
“ =z LDL 70-189,
21 no diabetes

I Diabetes
Yt age 40-75

(age 20-75)

Use 10-yr ASCVD risk

21 ASCVD
risk factor

Base
Recommendation

27.5% 220%

High-intensity _ Moderate- High-intensity - os(’jt:gte- high-intensity
statin intensity statin J statin intensity statin statin

(no risk calculator needed)

Statin Intensity: || Moderate | [_] High




ACC/AHA Dyslipidemia Management (2026):

Who should be on a statin
Risk enhancers (push you toward treatment/intensification)

Family & Genetics

N

8454

Family history
of premature
ASCVD

N\

™

Lp(a) 2125 nmol,
ApoB >130 mg/dL

£

Intensify Treatment

Metabolic & Renal Conditions Other Conditions & Tests
Metabolic /
@ syndrome J Fremature
\ ‘ / menopause
' / e CAC score
. — < P >100 or 275
fleacl percentile

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C




Fo)

LDL-C Management Simplified in Adults: Gudance from the Nasonal Lipsd Association Date: My LOL-C:
n A three-step guide 10 Simpiiying measurement & managemerit of Jow-gensily Spoprotein cholesterol in the biood

v e Hiow Lo Cam You Gao? Low LOL-C Saety

412 wooks afier ntiating bpid-lowening thetapy o
9-11 Years Old 0ose change 1D assess resporse & adherence

Diwt & Lifestyle

Every 3-12 months theeeaftor 10 montor 105ponse &

Indndduals (1) & increased risk for heant Gsease,
stroke, and other CVD rsk o (2) on lpd-lowenng
hecapy Statin Medicines
" Chidren with a famdy hesaory of (1)
P =y hypercholestecciomia o (2) eardy CVD should have
s tlesind as eary &s 2 years of age.

Adult LDLC Levels Requiring Immediate Action

LoLe Severe hypercholesterciema & may ensfy tamlal hypercholestorolemia (FH). FH 5 a Lower LOLC &
2190 mgidL penetic daorder causing tlevated LOL-C, which can resull in major ASCVD events al 3 refer 30 Lpsd Speciakst D Prarsastatin 10-20 mg
YOoung age. FM & common, impacting ~1 in 300 peopie
“The threshold for children 15 typically > 160 mgiaL.

| Very High Resk Indivaduals Moderate-Intensiy Stating
D Amrvastatin 10-20 mg
[] Frosasvastatin 510 myg

ACS (< last 12 months) () schomic stroke hestory Dm’
Wi history (other than ACS above) () symenomasc A0~

High-Intensity Stlins

D Aatorstann 40-80 mg

Major ASCVD Events

() oxF nesscey
D Heterozygous FH (LOL-C 2 190 mpidL)
D CXD (eGFR 1559 mminl. 73a7)

[ roswvastssn 240mg

Non-Statin kedicines
() Pricr coromasy arery bypass surgery 10 Ad o Statin Theragy for Further LEL-C Lowering
() 1ouc 2 100 mouit cospine maimaty [ Price percusaneous coronary intervertion®
Wesaded statn & ezetmbe

Anticipabed® % LDL-C
“Hatory of daudScation with ABI <085 or previous revasoularization of amputation *Outside of the magor ASCVD evertls) Medicine Reduchon

[ High-Risk individuals Eretimibe

Palisnts with 1+ of the Following: CAC score > 100 AU or 2 75 peecentie of e CAC scare O exeumee

DTMZ = Gesrbution for a partculie 300 and sex Bempedoic Aced
Cancal ASCVD wishout other -risk foanus
FOmeal Hypechosster o, O o by Dﬁa*peﬁxm

withOut 2 prior evers me.ryprmnminmmnmmmm Dmmmm
risk of 2 20% i 2 pooied cohon risk caloulason

PCSK Inhibitor
[ Aseocumat 75 mg qawe
[ Aseocumab 150 mg Gawe
(] Evolorumat 140 mg Gaw
| Optimal LDLC for heaiiy aduls || <uwompe | () messean

Patients with 1+ of the Following:

DMLMBC.DMWLDL-CMQOM
() Catensated 10-yeur ASCVD risk of 7.5-19.9% by AMATACC pocied cohon equaton

—
ALK acutm onenary syriome. AL Mevevcas, Caege of Cantiatogy. AR Amemcan et Amsceson. Ml S S nams. ASCVE Shwroscenic Cosowssin Saams. A Agumton s, CAC. commary sy R O] ST ST IO [ S0 My vy ¢ Every ] mesin

WWW . lipid.org

adherence 10 ipd-lowenng therapy Guidelings & Best practioes emphatine the importance of & hear healiy diet and Hestyle habis lof the management of
LDOL-C. Reducton in LDL-C from heality det and Mestyle s usually lmited 10 5-155%

Lipid S Additional Lipld Screening Intervals Heakiry infants ane penerally bom with LDL-C levels between 30- 70 mgidl. Evadence suggests LDL-C levels befween
10-80 mg/cL aver Sade & that thons i an incrementally lower risk of ASCVD evants with LDL-C leveis: below 30 midl

10-40 mghdL

515% LDL &

Stazin Salety & Tolerability
Statierg ane safiy & geraerally wol-iolernted. Mos? pationts
AN okt e S of Statn Weeragy (Agere, dode, andior
Tegimin)

Partial Statin Ininlerance
Partial statn ininierance & the abdity o inierie & dose
o siadin that &5 lower than that required io reach e
LOL-C obwective

Complete Statin intoherance
Compleie SUM RMolerano (5 the nahdty 10 ke amy
SUADN GO OF Tequmen. IT &5 estimated tal < 55 of
people o complefaly Stalin iniolerae

Chnical Judgement for Sin Presciberg
(Clinical judgement b personakng statin thiragy (agent,
o, andior segumien ) My e ApOnopriate 10 mee the
oty of thie incivicsal paten
Hisgh & Very High-Risk indrviduals

Iradrvicuails at high-risk of very high-rsk expevencing
statn migierancr should Consader non-satn therapy
wihilg finding & Iolerabie SEatin 00Se Of REgImEN

fating Mon-Statin Ti
hior LA ey ity b peguired Tl patients wha
cannot reach Few LOL-C obyective with det, iestyle,
&g maomally ileraed staen Terapy

Lipid Specialists - Support & Referral
A Lipad Speciaies! & & clinacian with Atvanced expenise
i by management, caribed by the Amencan Board
of Clhnscal Lipadology. Find & Lipsd Speciakst al

eauTrynrknes: comnd -3 -clnican

Key Poinis

LLDL-C mezst be measured reguiary

2L0L-C i managed based on ASCVD risk

3 Lowr LOL-C i5 genesally sale

4. Lipid ioveering medcines are safe

5. Liped] Specaaksrs ane avalabie for suppon £ relesml




PCP Quick Algorithm - Lipid Management 2026

Reassess
(6-8 weeks)

@l o 14 o B0F=w () = Ml

uﬂ!ﬂ
CAD, FH, LDL 2190, Lipid panel + Diet and Exercise, ApoB
CAC 2100, ApoB + Lp(a) Moderate to Pebow q6-12 months
Lp(a) 2125 nmol/L (once) High-intensity statin | goaalo 8
£\ Wy 5.9 y . B \ y

\ 4

© special Cases & %

FH or high Lp(a)
- refer early for
precision treatment

+ Ezetimibe or Bempedoic
Acid or refer to lipid
specialist and/or add
PCSK9i or Inclisiran




Treatment Targets (2026 Consensus)

it .~ Coronary Artery
eﬁ%‘“\ Disease (CAD)

(@P<(0)
HighRisk “®¢

G

@ Achieve LDL-C levels
' § <70 mg/dL |

L5 Target ApoB levels

' <55 mg/dL]

Emphasize the importance
Target ApoB levels of EARLY and SUSTAINED
reduction of Low-Density

{‘ <60 mg/dL] Lipoprotein cholesterol [‘ <80 mg/dL]

(LDL-C).
© o Maintain Non-HDL Consistent lowering @ Maintain Non-HDL
O™’ cholesterol prevents cumulative () cholesterol
plaque buildup.
[l <85 mg/dL] [J, <100 mg/dL]

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C




Hypertriglyceridemia & Chylomicronemia: Management Steps

STEP 1 — Identify Severity STEP 2 — Address Secondary

Causes (ALL PATIENTS)
 _ \1 s “\I ~ )
| VA O A
| @/ * Diabetes control
TG 150-499 > T6>500 ~ TG=21,000 @ * Alcohol cessation
- lifestyle | -> pancreatitis -> evaluate for () =
+ statin prevention chylomicro- &)1 * Hypothyroidism
(ASCVD focus) pathway nemia/FCS -

— J A J q@@ * CKD, pregnancy

. i X & 5., * Medications (estrogen,
A lb, .. steroids, beta-blockers,
\ Genetics  Specialized Thiazides thiazides)

referral




Hypertriglyceridemia & Chylomicronemia:
Pharmacotherapy & Reassessment Steps

STEP 3 — Initiate Pharmacotherapy

[ 76 2500-1 ,000 mg/dL J

Add omega-3 fatty
acids (4 g/day)

Add statin if ASCVD
ﬁ risk or do not respond E
to Fenofibrate 2

O

Reassess

(4-12 weeks)

STEP 4 — Reassess

-
TGV

L <500 mg/dL

# % B
continue
regimen

\. 4

-
TG persistently
1 >1,000 mg/dL

a2 -
escalate
& refer
N )

Critical Note
If TG remain >1,000 mg/dL despite

T@' therapy, medications won't fix FCS (’om

— diet and specialty care will.




Familial Chylomicronemia Syndrome (FCS):
Management Pathway

[ Key Point: LPL pathway failure ] TRUE FIRST-LINE

- ‘ & Very-low-fat diet W
= ng?gsfrfgi?,fmrmg Sas (£10-15% total calories) Wﬂ

&/ Absolute alcohol avoidance @

X Fibrates @ Aggressive secondary —
cause control RS
Omega-3 fatty acids 2 ——
X Statins ; ~» Early lipid specialist referral

- Consider ApoC-Il / o
- ANGPTL3-targeted therapies @

-




— g
4 ¥

Use fibrate
& (Fenofibrate) and
[L (S Omega-3 FA early.

Diet and alcohol
cessation are
non-negotiable.

&
—

\% // -

v

Treat pancreatitis @S& Early referral
! ! prevents

4 risk first, ASCVD
7 ‘O second. complications.




Emerging RNA-Based Therapies: Targeting LDL and Lp(a)

Investigational Agents and Their Impact on Lipid Parameters

Inclisiran (siRNA)

tLDL receptors Outcome:

—> P 0
PCSK9 PCSK9 50 A’
mRNA

Mechanism: Inhibits PCSK9 production,
Jncreasing LDL receptor expression.

Target: PCSK9

Pelacarsen (ASO)

Antisense
oligonucleotide Outcome:
| Lp(a)
_ano°
imat © SN 50907
mRNA Lp(a)
Mechanism: Inhibits Apo(a) production, Target: Lp(a)
preventing Lp(a) assembly. )

Olpasiran (s’IRNA)

Outcome:
| Lp(a)
Lp(a, ~ 80-90%

APO(a)
mRNA

Mechanism: Silences Apo(a) mRNA,
- blocking Lp(a) formation.

Target: Lp(a)

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C

| SLN360 (siRNA)

SLN360 ( Clinical Trials )
| Outcome:
, / In trials
Apo(a) ‘
mRNA

Mechanism: siRNA targeting Apo(a) Target: Lp(a)

! mRNA for Lp(a) reduction.

Pilots ext your logos | Logir to text your logos




Bempedoic Acid
(Statin Intolerant)

Reduce CV events.
Outcome: >55% LDL

Significantly lowered
composite ASCVD risk.

Outcome: First non-
statin therapy with risk
reduction in statin-
intolerant patients.

ORION/
Victorian

Focus on efficacy &

adherence.

Outcome: Demonstrates

long-acting LDL
reduction.

Long-actin

} LDL

.

'\, OCEAN(a)

Lp(a)
Horizon /

Investigating therapies
targeting Lp(a).
Outcome: Pending
outcome data. Phase ||
trials show 80-95% Lp(a)
reductions.

= |1 80-95%

7 Lp(a)mae

Key Lipid Trials & Their Cardiovascular Impact

Vesalius-CV

Evolocumab
(Subclinical)

For advanced subclinical
atherosclerosis or high-risk
diabetes without prior
ASCVD.

Outcome: If LDL-C <90
mg/dL on stable therapy,
evelocumab decreased CHD,
MI, or stroke vs placebo.

CHD, MI,
\@ Stroke

Reduced




Next Generation Lipid Agents

RNA-Based & Precision L|p|d Therapues

Pelacarsen Olpasiran SLN360

Antisense

oligon?(mgy =

* Lp(a) mRNA Lp(a) mRNA Lp(a) mRNA

‘ PCSK9 mRNA
Target / Mechanism: Target / Mechanism: Target / Mechanism: Target / Mechanism:
siRNA - PCSK9 silencing Antisense oligonucleotide = Lp(a) siRNA = Lp(a) SiRNA = Lp(a)
Primary Effect: L LDL ~50% Primary Effect:  Lp(a) 80-90% Primary Effect: | Lp(a) 80-90% Primary Effect: | Lp(a) 70-90%
Clinical Status (2025-26): Clinical Status (2025-26): Clinical Status (2025-26): Clinical Status (2025-26):
FDA-approved Phase 3 outcomes trials Phase 3 outcomes trials Phase 2 (dose-finding / safety)
\ (twice-yearly dosing) . (Lp(a) HORIZON) (OCEAN(a))
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Pharmacologic Agents to Lower ApoB (2026 Clinical Summary)

High-Intensity Statins
Moderate-Intensity Statins

Ezetimibe

PCSK9 monoclonal
antibodies

Inclisiran (siRNA)
Bempedoic Acid
Statin + Ezetimibe Combo
Statin + PCSK9 / Inclisiran

Fibrates

Omega-3 EPA
(icosapent ethyl)

Niacin (rarely used)

Lomitapide (HoFH only)

Mipomersen
(HoFH, limited use)

Atorva 40-80 mg |
Rosuva 20-40 mg
Atorva 10-20 | Rosuva
5-10 | Simva, Prava

Zetia 4 Intestinal cholesterol absorption

Evolocumab (Repatha) |
Alirocumab (Praluent

Leqvio

Nexletol

4 Hepatic cholesterol synthesis
— T LDL receptor

Same as above

1 LDL receptor recycling

Silences PCSK9 synthesis

Inhibits ATP-citrate lyase
(upstream of statins)

Dual synthesis + absorption
Fixed dose combos blockade

— Max LDL receptor up-regulation

Fenofibrate, Gemfibrozil | VLDL production, 1 TG clearance

4 VLDL synthesis; plaque
stabilization

J Hepatic ApoB secretion

Vascepa

Niaspan
Juxtapid MTP inhibition — | ApoB assembly

Kynamro ApoB antisense oligo

20-35%
10-20%
50-65%
50-65%
15-25%
40-60%
60-75%

5-15%

Minimal
(0-5%)

10-25%
40-50%
25-40%

First-line therapy; strongest outcome data; dose
dependent

Often insufficient alone for secondary prevention targets

Excellent add-on; minimal side effects; synergistic with
statins

Rapid, potent; proven { MACE; injectable q2—4 weeks

Twice yearly dosing; ideal for adherence; growing
outcomes data

Useful in statin intolerance; CLEAR Outcomes benefit
Best initial combo strategy per ACC/ESC consensus
Standard for very high-risk / CAD patients
Modest ApoB effect; best for hypeririglyceridemia

Event reduction independent of ApoB lowering

No outcome benefit; poor tolerability; generally not
recommended

Specialized FH therapy; hepatotoxicity risk
Rarely used now; replaced by newer agents

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C




LIFESTYLE FOUNDATIONS

S
o=t

MEDITERRANEAN /
PORTFOLIO DIET

Plant-based, healthy fats, fiber-rich.
Focuses on fruits, vegetables,
legumes, nuts, seeds, fish, and olive .

oil. Reduces LDL-C and CV risk. .

EXERCISE

Boosts HDL, lowers TG and Apo B,
and reduces CV events. Regular
moderate-to-vigorous physical
activity improves lipid profile and

cardiovascular health.

MANAGE STRESS, SLEEP,
REDUCE/ELIMINATE ALCOHOL

Adequate sleep (7-9 hours), stress
reduction techniques, and
minimizing alcohol intake support
overall heart health.

Mission Cardiology | Lipid Management in 2026 | Joel Rhyner, PA-C




EXERCISE IS MEDICINE

20-35%
REDUCTION IN MACE

Regular physical activity reduces
major adverse cardiovascular

O

X’

Regular events (MACE).
Physical
Activity @=D INDEPENDENT

OF WEIGHT LOSS

[ N 7 \)
REGULAR FIRST-LINE
PHYSICAL 4 | PHARMACOLOGIC
ACTIVITY COMPARABLE THERAPIES

(o) REDUCTION
2., _@ FOR PRIMARY @
PREVENTION
a»
s __4 \ /)




EXERCISE IS MEDICINE...

Relative CV Risk Reduction Comparison

® & = 3,

20% 35%
Exercise training
20% 30%
(S;}ﬁggsry prevention) Reduction
20% 25%
Antihypertensives m Relative CV Risk Reduction
35% 50%

Smoking cessation 35-50% Relative CV Risk Reduction

28% 30%

Mediterranean Diet v 212 30% Relative CV risk Reduction




MARKED REDUCTION
IN EVENTS

BIG PICTURE...
SET EXPECTATIONS EARLY

The Role of Exercise in Lipid Management
& Cardiovascular Health

REDUCED

ot R ™ 4 EVENTS
Exercise is NOT a
strong LDL-lowering o——
AL, & therapy alone. Even if LDL changes
are modest, marked

reduction in events
Meaningfully lowers can occur.
triglyceridesand o——p——
raises HDL.

TRIGLYCERIDES 0 O
Best lipid results come from

CARDIAC
exercise + diet + pharmacotherapy.

.::. 4@ Reduces ApoB particle o/
e . atherogenicity.
pol

PARTICLE QUALITY

REHAB

Cardiac Rehab
is essential.




Exercise Prescription for Lipid Management

@ FXPECTED EFFECT g

LDL-C: | “3-10%
(modest)

ApoB: | modestly,
improves particle

quality

0...O
" [+

O o

0"

Q.0 @
.0

o0

¢ 0

Greatest benefit
via weight loss +

BEST EXERCISE PRESCRIPTION

O Aerobic: 150-300 min/week

(‘ moderate OR
75-150 min/week vigorous

@ FXERCISETYPES g

). Brisk walking/
hiking/rucking

O Swimming

¢ & Circuit-based

V'scerél fat Resistance training: ol-";'o resistance
reduction @@: >2 days/week A543 training/HIT
== (major muscle groups)
\. J A\, J \. J




Exercise Prescription for Lipid Management
Targeting HDL-C and Triglycerides for Cardiovascular Health

HDL-C4

Expected HDL

1 5-10%

L [36] &)
o™ Best with endurance
activities (walking,
‘ y running, cycling)
Moderate-vigorous

aerobic exercise
HRR 65-80%

Triglycerides J

W\
A\
Aerobic or HIIT A -
most effective : -
HRR 65-80% i
Move most days
of the week

Expected TG
4 15-30%




Exercise Prescription for Lipid Management

CLINICAL PEARL
Exercise helps LDL indirectly by improving insulin sensitivity and hepatic lipid metabolism —

it is additive, not substitutive, to statins and other pharmaceutical therapy.

EXERCISE

NOT A "N
SUBSTITUTE

x{

IMPROVED
INSULIN
SENSITIVITY O 0

IMPROVED INDIRECT /
HEPATIC LIPID LDL BENEFIT ( /

0 METABOLISM fo°

ADDITIVE LIPID

EFFECT MANAGEMENT
GOAL
(Reduced CV Risk)

PHARMACEUTICAL THERAPY
(e.g., Statins)




CARDIAC REHABILITATION

CardioSmart
Amstrainn Callepr of Cardudogy

What is
CARDIAC REHABILITATION?

Regular ' Stop
Exercise : ; Smoking

From supervised activities, Most cardiac rehab programs
to a daily walk in the park offer methods to help you

ograms 3
the kdea js to get moving c . v kick this harmful 7=
)r ’ habit “ }
[ @ Medical

E ) Therapy
) Adopt a Heart Follow your doctor’s instroctions

Healthy Diet d carefully and take your
This includes meals that are Reduce modications as directed.
low in salt and rich in whole Stress 3
raing, fruits, vegetables a .‘? &
Gruind. HUS, YOPRSNS, Learn to control your daily stress ———
low-fat meats and fish,

& recreation, music and other
various methods.

through relaxation techniques, ? - ~
<@r -
TALK TO YOUR HEALTH CARE PROVIDER
about enrolling in a cardiac rehab program TODAY!
CARDIAC REHAB can:
- Lower the Control risk factors
chances of a ) such as high
2nd heart attack - f blood pressure

or heart surgery A & cholesterol
Lessen

cases, the need
for medications

overall risk of =
dying or having *
a future cardiac event

chest
Reduce “é‘ pain, and in some Help with

weight loss

= For more mfomation visit CardroSmart.org/CardracRehab
[ rtatnen [ bt ot

I e ek Wt e Bbind 34 et MM e, b Wt MR, Y et P

Whatis

CardioSmart
Cardiac Rehabilitation?

APLINC AN COLLEGE o CARDRR GG Y

Cardiac rehab programs can promote recovery,
strengthen the heart and save lives.

Participating in one helps people:

7. Lessen chest pain, syrsptoms of heast fadlu
d, in some cases, the need for o

e
N i % gh blood (et back to tife,
pressuze, ¢t o\cx'c ol weight daily activities B
Talk with your health care team about earolting in a cardiac rehad program!

Grdiac rebadisa You can fiad
program health care programs at many

teams recommend hospitals and clinics
after heart attack, and, in some cases,

heart suzgery, and even participate
for heart faldure. at home,

. Cardiac rehabd programs are taflored to each patient. ‘
They pro dn«\hta jon and skills to:
Follow thelr Keepaneyeon
hralmenl plan and manage liu
¢ @ !Jdort weig
X olestecol, b .~‘
) fabetes.

[mpw\-r e nud

For meee information, visit CardioSmart.org/CardiacRehab
@MCaTouch sCardioSoart

PO vtk Vot s o s 0l ot [0 14 s S L s ek aun] ot o P Vel b
T4 Bt e a1 R Cp st sy Paes

CardioSmart.org/FH




@ )
FEDERATION =

Each year, physical inactivity

PHYSICALACTVITY QTR
&CD

Regular physical activity helps prevent and treat

Heart disease Diabetes Hypertension Overweight and obesity

Itcan also improve itonly takes 30 MINUTES

mental health, of moderate-intensity physical activity

T sy BDAYSrervee &

to improve and maintain your health.

ADULTS&SENIRS

18+ years

seies 190-300 MINUTES

of moderate-intensity or 75-150 minutes of
vigorous-intensity aerobic physical activity

THROUGHOUT THE WEEK B

Adults should also do muscle strengthening
activities at moderate oc greater intensity that

Involve all major muscle groups on
IRMREDAVSAWERK R

l.imﬂnmtommspomb'bu Q If you are not active, start with small
y recr A amounts of physical activity and
screen dm, and npua it with more phyﬂul ;ndlully increase th' duration,
activity of any & y (even light i y). quency and i ity over time. =~

YOU DON' NEED TO GO TO THE GYM
TOBEPHYSICALLYACTIVE!

Take the stairs instead of the elevator. If you can, walk or
cycle to work - even if it's just part of the way. Take breaks '_I'"_
during the day to move around and do simple exercises.

In order to be beneficial for your

cardiorespiratory health, all activity ln M I N UES 2
should be performed in bouts of at least 0 , o

+ Jogging/running

« Hiking

» Fast cycling

» Fast swimming

+ Aerobics

» Playing competitive sports

AND DI]NTFURGH . SOME PHYSICAL &
ACTIVITY IS BETTER THAN NONEATALL! ™




Resistance Training (Often Underused)
A key component for metabolic health and lipid management

BENEFITS PRESCRIPTION

Improves insulin
sensitivity and ‘
lean body mass <

Reduces «
visceral fat

>2-3 days/week

¥

NS ‘ ':?% 8-10 exercises

y

g * ‘ 2-3 sets per
g

movement

TG { when l = .
%“} combined with H :\gggirate neavy
: aerobic training




Lipid Specific Summary Table

Best Exercise Expected Visual
{io) LDL-C [ pRAclobICH & — J3-10% —» ©o v ©2
&y ~” Resistance i s OO 0O
ApoB | ppeciovicE n —p ‘ modest W m*m N
Weight loss =0
Aerobic = : @ O @
. S ~ 7 endurance ﬁ; 1 1 Sl —* e@” .
: : Aerobic > 209 O 0
Triglycerides —» /', - (r) —> 15-30% —» 0 “ 0%



Dietary Strategies to Lower Estimated LDL-C ({)

Implementing these evidence-based changes can significantly reduce your LDL cholesterol levels.

B

SFAs
Replacement

Replace 5% of total daily
energy (TDE) from
saturated fatty acids with
unsaturated fatty acids.

4 5-10%
LDL-C Reduction

)

7, Q@
Y
Viscous

Fiber

Consume 7.5 g/day
of viscous (soluble)
fiber.

J 6-9%
LDL-C Reduction

Jg & @

Plant Plant Weight
Sterols/Stanols Protein Loss
Incorporate 2 g/day of Replace animal protein Achieve a 5% loss of
plant sterols/stanols. or carbohydrates with body weight (if excess

30 g/day of adiposity is present).
plant protein.
4 5-8% 4 3-5% 4 3-5%

LDL-C Reduction LDL-C Reduction LDL-C Reduction

Combined Effect: Significant Reduction in Estimated LDL-C




Portfolio Diet vs Mediterranean Diet (Clinical)

MEDITERRANEAN DIET PORTFOLIO DIET
(The Foundation) (The Targeted Add-on)
Goal: CV event Goal: LDL-C &
reduction & O ApoB lowering
' EL)_D:é;fduction: » % % @ :-SD—l:-s giZuction:

Best for: Best for: FH,
Secondary prevention, 5 statin intolerance,
diabetes, adherence & LDL above goal

Best Practice
Mediterranean base + Portfolio components g?\




The Portfolio Diet:

An Evidence-Based,
Cholesterol-Lowering Eating Pattern

The Portfolio Diet is a plant-forward
dietary pattern specifically designed
to lower LDL-C and ApoB by combin-
ing several foods with independent
lipid-lowering effects into

one “portfolio.”

Think of it as dietary combination therapy for dyslipidemia.



HOW TO FOLLOW THE PORTFOLIO DIET

A 4-Part Dietary Strategy for Lowering Cholesterol (LDL-C & ApoB)

@ 1. VISCOUS FIBER \ 4 2. PLANT STEROLS/STANOLS ( 1

I\

TargeL 210-20 g/day Target: 2 g/day

Fortified Foods,

Oats, Beans, Lentils, & '
Supplements

: 2 ‘ % Apples, Berries

Blocks absorption.

27 3.SOY & PLANT PROTEIN 4.NUTS & SEEDS €50
‘é) Target: 50 g/day (Substitute) Target: 42 g/day (A Handful)

Almonds, Walnuts,

: ‘J Pistachios, Chia
S~ Seeds f
> L4

Healthy fats & fiber.

Tofu, Soy Milk,
5, Edamame,
J Legumes

Replaces animal protein.

BEST PRACTICE: Combine all 4 components for an additive effect, like a ‘dietary combination therapy’. 1+ 2 + 3 + 4 = MAX LDL REDUCTION.




The Portfolio Diet: Why it Clinically Matters

fic R L6
SIGNIFICANT
LDL-C REDUCTION REDUGES'8pob
Can lower LDL-C by Lowers Apolipdprotein
20-30%, comparable to B, a key marker for
L starting dose of statins. i) cardiovascular risk.

IMPROVES
CV HEALTH

&

Lowers blood pressure
and reduces
inflammation (CRP).

FLEXIBLE &
PLANT-FORWARD

7) 2%
B
Based on combining four

cholesterol-lowering
food groups.

J

CLINICAL RELEVANCE, IMPLEMENTATION & PATIENT TALKING POINTS

ADDITIVE THERAPY & IMPLEMENTATION
« Effective dietary strategy for dyslipidemia management.

Can be used as a standalone therapy or additive to medication.
Additive to statins, ezetimibe & PCSK9 inhibitor therapy.
Supported by numerous clinical trials and guidelines.
Addresses residual risk beyond statin therapy.

KEY PATIENT TALKING POINTS

reduction.

Primary prevention.

FH (adjunctive).

Statin intolerant patients.

Patients motivated for lifestyle-based risk




The 4 Components (The Portfolio)

Viscous (Soluble) Fiber

Target:

Mechanism: >10-20 a/d
Reduces cholesterol - S

absorption and bile m
acid reuptake
g >10-20

g/day

My

“ LDL reduction:

Best sources:
Oats, barley Beans, lentils, chickpeas Psyllium Apples, berries, citrus

£
o

Oats, barley Beans, lentils, chickpeas Psyllium Apples, berries, citrus




Plant Stanol/Sterols

Plant
Sterols




Soy and Plant Protein
@ Target: ~25-50 g/day

Mechanism:
Replaces animal fat,
Modest LDL receptor
upregulation

’ Sources: Tofu, tempeh,
edamame, soy milk,
soy yogurt, beans,
lentils, pea protein

.‘. LDL reduction: 3-5%



Nuts & Seeds: The Power of Plant-Based Fats for Lipid Management

HOW THEY WORK (Mechanism) (-\ NUTRIENT POWERHOUSE
HEALTHY FATS

Bile acids Cholesterol 0 (MUFA, PUFA. Fslglf:%le

( )

Q0 ALA Omega-3)
0 R
\_ : 3{_, PLANT ANTIOXIDANTS
—— STEROLS (Vit E, Polyphenols)

Rich in heart-healthy compounds
that improve endothelial function &
reduce inflammation.

Soluble :
fiber strands

Excreted

Fiber binds bile acids; Sterols block
cholesterol absorption. Reduces LDL.

INCORPORATION & SERVING

small
handful

LIPID PROFILE IMPACT
aid] B
H0LCGood) [N 1 Modest

o

1-1.5 0z / day

Enjoy a daily serving.

Favorable effects on non-HDL & apoB. Add to meals or as a snack.




Key Takeaways

& Lower LDL early

€ Measure ApoB and Lower

& Screen Lp(a)

€ Manage FH

€ Combine lifestyle + medical therapy

\Y Residual 1 “The Mediterranean diet lowers events;
| s the Portfolio diet lowers LDL. Together,

;__% they close the residual risk gap.”

Exercise is Medicine

€ Exercise is Medicine




When to Refer to Preventive Cardiology / Lipid Clinic

Refer patients with ANY of the following:

w Established ASCVD/CAD not at LDL-C or ApoB goal
despite statin + ezetimibe

z LDL-C >190 mg/dL OR Family History of FH

& Statin intolerance limiting lipid targets

@» Elevated Lp(a) >100 nmol/L OR Family History of Elevated Lp(a)

\% Need for advanced lipid therapy (PCSK9 inhibitor, Inclisiran, etc.)
"l

I.A.\ Strong Family History of Premature ASCVD

Severely Elevated Triglycerides > 500 mg/dL
@ CAC Score > 100

Early referral enables rapid goal attainment, combination therapy, and ASCVD risk reduction.

N

joelrhyner@athloshealth.net
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