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Session Objectives

= Review efficacy of lifestyle interventions on lipid management
= Review effect of supplements on lipids
= Review pharmacotherapeutic treatment of dyslipidemia



Case 1

64 year-old sedentary man with obesity & hypertension recently
suffered a myocardial infarction and underwent PCI. Currently
asymptomatic. Eats a fast-food diet. Non-smoker. Drinks 2 beers most
nights. Vitals WNL. Exam benign. Active meds: aspirin, clopidogrel, &
losartan. Refuses statins. Total cholesterol 238 mg/dL, HDL 53 mg/dL,
LDL 160, non-HDL 185, triglycerides 188.

* What lifestyle modification do you recommend?
 What is the expected impact on LDL? Triglycerides?



Lifestyle interventions to lower cholesterol

* Avoid excess sugar

 Add fiber

* Choose healthy fats, avoid trans/saturated fats
* Avoid alcohol

 Drink green tea

* Exercise

 Lose weight



Avoid sugar

LDL cholesterol
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Koivisto; 1993 (42)
Malerbi; 1996 (16)
Surwit; 1997 (44)
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Lewis; 2013 (47)
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14.00 (1.27, 26.73)
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22.00 (-6.06, 50.06)
1.16 (-4.45, 2.13)
-13.15 (-50.21, 23.91)
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11.60 (5.36, 17.84)
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Favors complex carbohydrates

Triglycerides

Study
ID

WMD (95% CI)

160

151

Birchwood; 1970 (30) 6.00 (-10.80, 22.80)
Antar; 1970 (29) | —— 60.00 (20.50, 99.50)
Little; 1970 (17) - 41.29 (-71.50, 154.07)
Mann; 1972 (31) -0.60 (-2.26, 1.06)
Grande; 1974 (18) 4.66 (-2.59, 11.90)
Reiser; 1979 M (32) —_— 39.00 (5.21, 72.79)
Reiser; 1979 F (32) i 22.00 (3.30, 40.70)
Reiser; 1981 M (22) 74.00 (-13.80, 161.80)
Reiser; 1981 F (22) - 12.00 (-5.68, 29.68)
Peterson; 1986 (19) -+ 5.01(-9.31, 19.32)
Abraira; 1988 (33) -29.00 (-120.51, 62.51)
Cooper; 1988 (34) - 0.00 (-56.46, 56.46)
Grigoresco; 1988 (35) —— 9.74 (-17.10, 36.59)
Osei; 1989 (36) —— 9.74 (-17.71, 37.19)
Porta; 1989 (37) —_— -88.57 (-160.14, -17.00)
Reiser; 1989 (20) ! —— 49.94 (29.70, 70.17)
Santacroce; 1990 (38) —-Ii— 13.00 (-16.10, 42.10)
Bantle; 1992 (39) -1.77 (-21.14, 17.60)
Swanson; 1992 (40) T 4.43 (-6.23, 15.09)
Bantle; 1993 (41) — 12.40 (-8.06, 32.86)
Koivisto; 1993 (42) —— 34.54 (4.62, 64.47)
Piatti; 1993 (43) ] -5.31 (-44.67, 34.04)
Malerbi; 1996 (16) 4.43 (-16.73, 25.59)
Surwit; 1997 (44) - 2.66 (-25.66, 30.97)
Black; 2006 (45) 2.66 (-4.86, 10.17)
Vaisman; 2006 (48) -5.31 (-27.55, 16.92)
Lewis; 2013 (47) —_—— 0.00 (-38.82, 38.82)
Johnson; 2015 (49) — -8.86 (-31.05, 13.33)
Overall (I-squared = 59.3%, p = 0.001) (Ib 8.27 (3.04, 13.51)
i
T ' T
-162 0 162

Am J Clin Nutr 2017;205:42-56.
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Add fiber
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* Supplement 3 servingsof 2.4 g
of psyllium daily
e LDL: -10 mg/dL

» Eat 3 apples or 3 bowls of
oatmeal

e LDL: -5 mg/dL

Am J Clin Nutr 2018;108:922-932.
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Mmol/L change

Choose healthy fats

Replacement of TFAs w/ UFAs
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Avoid alcohol
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12 oz beer

Crit Review Clin Lab Sci 2002;39(3):225-83.

1.5 oz 80 proof




Drink green tea

LDL

Study
D
Basu 2011 —pe—t—
Bogdanski 2012 —_—
Brown 2009 oy W S
Brown 2011 —_—
Chan 2006 . -+
Chen 2016 - -
Diepvens 2006 —_——
Fukino 2008 —_—
Hsu 2008 —_—
Hsu 2011 —
Huang 2018 ——]
Kafeshani 2017 —0—:——
Lee 2016 —_—
Liu 2014 | —t———
Lu 2016 —_—
Maki 2009 —_—
Mielgo-Ayuso 2014 e —
Miyazaki 2013 . o Wy
Nagao 2007 —
Nantz 2009 —_—
Princen-a 1998 ——
Princen-b 1998 —_—t
Samavat 2016 —
Sone 2011  —t——
Suliburska 2012 - -
Tadayon 2018 —_—
Venkatakrishnan 2018
Wu-a 2012 —_——
Wu -b 2012 —_—
Overall (l-squared = 28.1%, p = 0.082) >

1
NOTE: Weights are from random effects analysis

WHMD (95% CI)

619 (-15.79, 3.41)
-13.92 (-26.03, -1.81)
5.10 (-4.01, 14.21)
-3.48(-9.70, 2.74)
15.44 (-2.48, 33.36)
-14.90 (-30.98, 1.18)
-3.86 (-15.84, 8.12)
1.10 (-11.91, 14.11)
-10.50 (-22.69, 1.69)
-5.42 (-14.38, 3.54)
-5.30 (-10.49, -0.11)
-7.26 (-18.75, 4.23)
-9.60 (-18.31, -0.89)
5.40 (-2.66, 13.46)
-3.40 (-9.19,2.39)
167 (-7.73, 439)
5.0 (-7.56, 19.16)
-7.50 (-19.10, 4.10)
-5.01 (-9.95, -0.07)
560 (-9.09, -2.11)
0.78 (-10.48, 12.04)
-5.79 (-18.60, 7.02)
-5.86 (-8.81,-2.91)
2.71 (-5.18, 10.60)
-12.76 (-28.32, 2.80)
-12.00 (-22.78, -1.22)
0.80 (-14.52, 16.12)
-10.83 (-17.97, -3.69)
869 (-15.20, -2.18)
-4.55 (-6.31,-2.80)

Nutr J 2020;19(1):48.
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-33.66 (-51.76, -15.56) 3.88

25.25 (-5.46, 55.96)
7.98 (-10.73, 26.69)
-4.43 (-21.18, 12.32)
-24.60 (-47.97, -1.23)
-9.77 (-31.73, 12.19)
0.00 (-18.45, 18.45)
28.50 (-63.87, 120.87)
24.00 (-1.40, 49.40)
11.51 (-39.57, 62.59)
230 (-14.32,9.72)
-0.88 (-15.26, 13.50)
-28.80 (-48.34, -9.26)
£.40 (-24.42, 11.62)
-20.24 (-37.67, -2.81)
-4.89 (-18.02, 8.24)
-20.40 (-45.71, 4.91)
15.95 (-6.14, 38.04)
-16.70 (-48.14, 14.74)
13.29 (-14.30, 40.88)
-0.89 (-27.16, 25.38)
5.91 (0.40, 11.42)
2215 (-9.34, 53.64)
-25.70 (-47.92, -3.48)
-22.00 (-44.96, 0.96)
3.70 (-15.45, 22.85)
-4.18 (-13.69, 5.33)
7.50 (-2.61, 17.61)
-3.77 (-8.90, 1.37)
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Supplement Whey Protein

TGs

121

121

Study % Study %
D WMD (95% CI) Weight D WMD (95% CI) Weight
Fluegel et al. (2010) qe—  386(-4.75,1247) 402 Fluegel et al. (2010) 8.86 (-8.09,25.81) 4.09
Berthold et al. (2011) - -6.00 (-11.75, -0.25) 411 Berthold et al. (2011) -16.00 (-28.21,-3.79) 4.50
Gouni Berthold et al. (2012) = 6.00(-1.20,13.20) 407 Gouni Berthold et al. (2012) -39.00(-57.32,-20.68)  3.97
Petyaev etal. a (2012) o 1.00 (-5.33, 7.33) 4.10 Petyaev et al. a (2012) -2.00 (-7.83,3.83) 4.90
Petyaev etal. b (2012) - 3 -26.00 (-31.19, -20.81) 413 Petyaev etal. b (2012) -44.50 (-49.31,-39.69)  4.94
sheikholeslamivatani et al. (2012) o e -2.00 (-13.22,9.22) 391 sheikholeslamivatani et al. (2012) -2.00 (-10.58, 6.58) 4.75
Weinheimer et al. a (2012) 1 0.00 (-4.72, 4.72) St Weinheimer et al. a (2012) 0.00 (-17.17,17.17) 4.07
Weinheimer etk b (2012) B 381C1139,365) 409 Weinheimer et al. b (2012) 17.72 (-10.07, 45.51) 3.12
Weinheimer et al.c (2012) - -3.86 (-11.81, 4.09) 4.05 Weinheimer et al.c (2012) 0.00 (-22.72,22.72) 3.57
Kinsey et al. (2014) a -3.86 (-9.44,1.72) 412 Kinsey et al. (2014) 8.86 (.13, 21.85) AP
Piccolo et al. (2015) ~le—  4.00(-7.90,15.90) 388 Wa etal. (2014) -10.63 (2781, 6.56) e
';";‘l““ o ‘1'1( gf)‘:'(j’ T “i ‘:'5(;253';:' 1’ ;f)s) i?: Piccolo et al. (2015) 0.00 (-28.58, 28.58) 3.05

ot O h PR\ : Arciero et al. (2016) -58.80 (-94.77, -22.83) 248
Bohl-b et al. (2016) - 0.77 (-4.08, 5.63) 413
Fekete et al. (2016) —t -3.87 (-14.59, 6.85) 3.94 Fekasma vt i e A%
Kjolbek et al. (2017) 4= 077(-7137,892) 4.04 Kiotat &68 (204T) AR CIGTS 1AL o
Femandes et al. (2015) — -10.00 (-25.14, 5.14) 3m Fanlitiea s G0i5) SONL100, A509) e
Giglio et al. (2019) : 15.00 (11.51, 18.49) iie Giglio et al. (2019) 34,50 (-42.61,-26.39) 478
Nabuco et al. a (2019) =g -6.10 (-19.64, 7.44) 3.80 Nabuco etal. a (2019) -2.10(-19.12, 14.92) 4.09
Nabuco et al. b (2019) —= -470(-19.13,9.73) 375 Nalucoecal. b(2019) 9:50/08.78:21:93) 397
Rakvaag et al. a (2019) ills 7.72.(7.55,7.89) 419 Rakvaag et al. a (2019) -61.12(-73.93,-4831) 445
Rakvaag et al.b (2019) o -2320(-23.30,-23.10)  4.19 Rakvaag et alb (2019) 692 (-11.43,-2.41) A%
Derosa et al. (2020) . -13.52 (-15.87, -11.17) 417 Derosa et al. (2020) -10.10 (-14.36, -5.84) 4.96
Haidari et al. (2020) - -4.29 (-8.62, 0.04) 4.14 Haidari et al. (2020) -16.75 (-29.36,-4.14) 4.46
Lefferts et al. (2020) - -5.00 (-11.81, 1.81) 4.08 Lefferts et al. (2020) -9.00 (-26.90, 8.90) 4.01
Overall (I-squared = 100.0%. p = 0.000) 03 -3.06 (-11.75, 5.64) 100.00 Overall (I-squared = 92.8%, p = 0.000) -12.21(-20.16, -4.26) 100.00
NOTE: Weights are from random effects analysis E NOTE: Weights are from random effects analysis

1l T T T
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NMCD 2025;35(6):103858.
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Lose weight

Change in Risk Factor (mg/dL)

Glucose
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Triglycerides*| Cholesterol* LDLT HDL
Women Men Women Men Women Men Women Men
A0
7 I B I R
7 5P .8
?’ ;/2 ?;b “ ,b-‘b c;-\ o,~° !
7 z\@ Z : :
Z Ny 2
|7 17, 9
Z A Z
Z e 7 v
7 N Z B ®
:/ ,'\b ;\,‘°
7 >
« ¥
Z .
A |7 a° .
» Z Y

Z

e 4

©7

[
v
7
95’"0
,«‘”‘?
WeightLoss /<5%Lloss “25-10%Loss >10% Loss

Transl Behav Med 2016;6(3):339-46.

112

-12

100




Lifestyle interventions to lower cholesterol

<10% of calories from sugar -7 mg/dL
Add Fiber (3 apples or 3 bowls of oatmeal) -5 mg/dL
Supplement Fiber (psyllium powder 2.4 g TID) -10 mg/dL
Replace % of your TFAs (10%—>5%) -10 mg/dL
Cut out 2 alcoholic drinks/day NS
Drink 2 cups green tea/day -5 mg/dL
Whey protein NS
Exercise -9 mg/dL
Lose 10% of body weight -12 mg/dL
-60 mg/dL

-8 mg/dL
NS
NS
NS
-5 mg/dL
NS
-12 mg/dL
-5 mg/dL
-30 mg/dL
-60 mg/dL

Triglycerides

14



Portfolio Diet
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Dose-Response relationship of Portfolio Diet Score with CVD

p for curvature=0.10
R, p for linearity<0.001
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AHA 2023;148(22):1750-63



Case 1

Our 64 year-old comes back for follow-up 3 month later. He is
following a healthy diet and exercises at least 150 minutes a week.
Scale is down about 15 pounds and he is excited to review his lab
results: LDL 160—>117 & triglycerides 188> 140. Still reluctant to start
statins. He’s interested in supplements and “alternatives to Western
medicine” to treat his CAD.

* What do you tell him?



SPORT — Rosuvastatin v. Supplements

LDL Triglycerides

5.1 8.3
10 1 .
- 0.4 I 20 a1
—_ 0 T q,_?. 1:._3
g * ? I o 10] )
U -5 =2 T
] ‘ -5 -4.4 =
) 66 5 0 i | —
w -
£ -20- £ 1
S 5. E, =10 4 1 L
- B 1.4
@ -30 - c Il .
= -5.0 5.4
& -35- R -20-
-40 -
-45{ -37.9* =301 -19.38
Rosuvastatin Placebo F h Cinnamon Garlic  Turmeric  Plant Red Yeast Rosuvastatin Placebo F'Sh nnnnnnn Garlic  Turmeric  Plant  Red Yeast
Sterols Rice Sterols Rice

s, EAENENES  EMESEN oo FOENENEN  [MEWES

JACC 2023;81(3):1-12



Case 1

Our 64 year-old comes back for follow-up 3 months later. He is
following a healthy diet and exercises at least 150 minutes a week.
Scale is down about 15 pounds and he is excited to review his lab
results: LDL 1602117 & triglycerides 188> 140. After your discussion
he is willing to “give statins a try” if they can reverse his coronary artery
disease.

* What do you tell him?



Plague definitions & imaging modalities

Type |
Initial lesion

Type Il
Fatty streak

Type llI
Intermediate lesion

Type IV
Atheroma lesion

Type V
Fibroatheroma lesion

Type VI
Complicated lesion

Isolated macrophage
foam cells

Mainly intracellular lipid
accumulation

Fatty streak plus small
extracellular lipid pools

Fatty streak and core of
extracellular lipid

Lipid core and fibrotic layer, or
multiple lipid cores and fibrotic
layer; or mainly calcific, or mainly
fibrotic

Surface defect,
hematoma-hemorrhage,
thrombus

JACC 2022;79(1):66-82.
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Coronary atherosclerotic plague regression

Change in TAV (%)
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ILLUSTRATE s
-5. OCTIVUS
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Achieved LDL-C
Treatment
Statin vs Control @ High vs Low-Dose Statin
® Ezetimibe ® PCSK9 Inhibitor = Other

JACC 2022;79(1):66-82.



Case 1

Our 64 year-old comes back for follow-up a few months later & he
continues to live a healthy lifestyle. He elected to take a statin & initial
lab work following initiation of atorvastatin 40 mg daily demonstrated a
further reduction in his LDL 160—>117->58, but he notes he developed
some muscle aches and stopped taking it a few weeks ago. The muscle
aches resolved with discontinuation. Rechecking his lipids, the LDL is

now back up to 120.
* What is your next move?



Nocebo effect

Symptom time course in days before Symptom time course in days before
and after starting tablets and after stopping tablets
30 30
o Taking statin Taking placebo o Taking statin Taking placebo
§ Taking nothing Taking nothing § Taking nothing Taking nothing
v 20 v 20
£ £
S S
Q. Q.
= =
& a
c =
3 5
= =
0 | | | | | | L L L L | | | | | | | | | | | 0 T T | | | T T T T ] ] T T |
2114 -7 0 7 14 21 21-14 -7 0 7 14 21 2114 -7 0 7 14 21 2114 -7 0 7 14 21
Time (Days) Time (Days) Time (Days) Time (Days)

JACC 2021,78:1210-22.



Statin-Associated Muscle Symptoms (SAMS)

Clinical Symptoms

Regional distribution/pattern
Symmetrical hip flexors/thigh aches
Symmetrical calf aches

Symmetrical upper proximal aches

Nonspecific asymmetrical, intermittent

Temporal pattern

Symptom onset <4 wk

Symptom onset 4-12 wk

Symptom onset >12 wk
Dechallenge

Improves upon withdrawal <2 wk

Improves upon withdrawal 2—4 wk

Does not improve upon withdrawal >4 wk
Challenge

Same symptoms reoccur upon rechallenge <4 wk

Same symptoms reoccur upon rechallenge 4-12
wk

Statin myalgia clinical index score
Probable
Possible

Unlikely

Score

7-8

<7

Patient has suspected
SAMS

N

Circ Res 2019;124(2):328-50.

CKX<SxUIN CK > 5 x ULN or T CK + muscle weakness
953_&2;4_503 Cease statin 6-8 weeks
— , :
Lo Nopeove
B [ — |
Investigate other [ J dose original statin OR
causes different statin
Resume statin recur
CK<S5xULN
l
\Cemsutlnmﬂlsymptoms
resolve &/or CX normal
I
Symptoms do not | il g ‘ Switch to low dose statin
recur ! OR intermittent dosing
| I
[LContes ot | [ symptoms recur _

I
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Estimated effects for outcomes comparing statin
and placebo periods for aspects of daily life

General activity 0.09 (-0.25t0 0.42)
Mood 0.26 (-0.04 to 0.56)
Ability to walk 0.11 (-0.22 to 0.43)
Normal work 0.15(-0.17 to 0.46)
Relationships with other people 0.15 (-0.09 to 0.39)
Sleep -0.02 (-0.32 t0 0.29)
Enjoyment of life 0.13 (-0.22 to 0.48)

BMJ 2021;372:n135



With SAMS...can supplements help?

* Coenzyme Q10: maybe effective...it’s safe to try 200 mg daily
* Vitamin D: correct the deficiency...a supplement is probably fine

* Magnesium: no demonstrated benefit ensure it’s in the normal
range...a supplement is probably fine

J Nutr Sci 2025;10(14):e72
JAMA Cardiol 2023;8(1):74-80
Curr Issues Mol Biol 2023;45(4):3146-67



CLEAR Outcomes: Bempedoic Acid
(ATP citrate lysase inhibitor)

- LDL Cholesterol Level
-0.6%

Mean Percent Reduction

O @@~ — — — = — = — = = e
Placebo
_5—
~107 MACE
_]_5_
Death (CV)
_20_
Ml
_25- Bempedoic Acid y
-21.7% r
o 21.7% = Stroke
CABG/PCI
_35_
Death (any)
_40 | | | 1 | I | | | I |
3 6 12 18 24 30 36 42 48 54 60
Base- Months since Randomization

line

NEJM 2023;388:1353-1364

11.7%
3.8%
3.7%
1.9%
6.2%
6.2%

13.3%
3.7%
4.8%
2.3%
7.6%
6.0%

0.87 (0.79-0.96
1.04 (0.88-1.24)
0.77 (0.66-0.91)
0.85 (0.67-1.07)
0.81 (0.72-0.92)
1.03 (0.90-1.18)

0.004

0.002
0.16
0.001



Case 2

A 54 year-old female veteran with a history of premature coronary
artery disease and PCI to the RCA several years ago presents to
establish care. She eats a healthy diet and exercises regularly. BP
128/78 mmHg. Benign exam. Current meds: aspirin 81 mg daily,
lisinopril 5 mg daily, and atorvastatin 20 mg daily. Chemistry panel &
CBC are WNL. HBA1C 5.0%. No recent lipid panel.

e Should you increase her statin?
* Would you check her lipid panel first?



MIRACL: Statins for 2° Prevention

Favors Favors 20 -
Atorvastatin Placebo o4
Death o S Placebo
= 15 -
)
Nonfatal Acute e O
Myocardial Infarction =
Resuscitated ° N 2
Cardiac Arrest 3
=
Recurrent Symptomatic =
Myocardial Ischemia P =02 O !
Evidence 0 4 g 12 16
and Emergency _ _ o
Rehospitalization Time Since Randomization, wk
0.25 050 0.75 1.00 1.25 1.50 No. at Risk
Relative Risk Atorvastatin 1538 1381 1351 1323 51€
(95% Confidence Interval) Placebo 1548 1384 1338 1318 473

JAMA 2001;2859(13):1711-18.



Risk tracks with particle number

Event-free survival

Age and Gender Adjusted Incidence of CVD
by Quartile of Atherogenic Lipoprotein

Low LDL-P;
Low LDL-C
S (m=1244)

LDL-C  Median 'g L“[;"”‘T
# events 75 100 114 142 £
CVD rate/1000 81 86 88 119 i -, Manowe
person years 5 ow - ne12t)
LDL-P  Median 967 1279 1548 1931 § HHLOGE:
# events 55 109 101 166 -
CVD rate/1000 59 89 81 139

person years

Years of Follow-up

J Clin Lipidol 2007;1(6):583-92.



For secondary prevention use at least a
moderate-dose statin

LBL-C Events (% par annum) Unwehghted RR (C1) BR (L) per 1 mmol/L reduction in LDL-C
reduction
(mmalfL)
Statingrane Control/less
More vs bess statin
PROVE-IT 065 458 (131%) —a—1 —
TNT 062 B89 (40%)  1164(54%) —.—: e
IDEAL 055 038 (5.2%) 1106 (6:3%) - Trend: y=124 — Trend; i
SEARCH 639 1406 {3-8%) . (p=0-0004) —_— (p=0-05)
AtoZ 030 282 (81%) — e P :
Subtotal (S trials) 051 3837/10829  4416/19783 @ 085 [0-82-0.80) <[> 072 (0.66-0-78)
(4-5%) (5:3%) p=0-0001 : pe0-0001
Statin vs contral . j
sses 177 ssls4%)  796(32%) —a— =
HPS 129 1511 (31%) 2043 1(4-3%) - .-
ALLIAMCE 116 25415.4%) 793 (6ud%) — —_—
CARDS 114 81(1-5%) 123(24%) i :
JUPITER 1.00 105 [0-5%) 104 (10%) gt [P
ASCOT-LLA 107 217 (13%) 307119%) —_— —
Post-CABG 107 10043-8%) —_— : |
WOsCOPS 107 3181{21%) ——
PROSPER 104 495 (56%) — = R
CARE 103 43314-8%) 55316-3%) —l— Trerd y'=32:3 = Trend: =06
LIPAy 103 936 (41%) 1153 (5-2%]) —|.— [pe0-0001) —— (p=0-4)
ASPEN 099 114 {2-7%) 1363-3%) —_— - —
ALRDIRA 059 362 (B1%) 368 (B-3%) R — ——
AFCAPSTexCAPS 94 143 (0-8%) 201 {1-2%) ——— —t
ps 092 164 {6-9%) 195 (5-0%) B —
GI55I-HF 092 172 (2 174{2-2%) o B E—
40 af9 144 {5-0%) 162 10-1%) L —_
ALERT X7 135 (2-7%) 140 (27%) _._._ —_— -
MEGA 067 102 (0-5%) : - —
ALLHAT-LIT 054 75B(33%) P — . _._.__
GISSI-P 035 208 (5-4%) 231(6.1%) P ] -
Subtotal (21 triaks)  1.07 7136/64 744 B934/64 782 ® 078 (0.76-0.81) q) 078 [0-77-0-81)
(2-8%) (3-6%) p<0-0001 ¥ pe0-0001
Overall (26 trials) 10873/84573  13350/B4565 tb 0-78 {0-76-0-B0)
(3-2%) (d-0) pre0-0001
Haterogeneity between statin vs control and more vs less:
- before taking account of LOL differe nces: 3 <107 (p=0-001)
- after taking account of LDL differences: /4.5 (p=0-03)
1% T T 1 r T T 1
—- s9sor 075 \ 125 15 05 075 1 1.25 15
< >

q> 95w

Statin/mare better

antralfless better

-
r

Statinfmore better  Controlfless better

Lancet 2010;376(9753):1670-81.



Sidebar: Drug Doses
g |Wetbolsm | Woderate-dose(mg) | vighdose(mg)

Rosuvastatin CYP2C9/CYP2C19 (minor) 5-10 20-40
Atorvastatin CYP3A4 10-20 40-80
Lovastatin CYP3A4 40-80 NA
Simvastatin CYP3A4 20-40 NA
Fluvastatin CYP2C9 80 (XL) or 40 BID NA
Pravastatin Glucuronidation 40-80 NA
Pitavastatin Glucoronidation, 1-4 NA

CYP2C9 & CYP3A4 (minor)



For secondary prevention in higher risk patients
offer risk/benefit discussion for high intensity

* Increased incidence of new onset diabetes
 Abnormal LFTs twice as common

* High doses statins are “less well tolerated”

* No increased risk of dementia

* No increased risk of CK elevation or rhabdomyolysis

* No effect on cancer



Case 2

A 54 year-old female veteran with a history of premature CAD and PCI.
Lipid panel on atorvastatin 20 mg daily:

e total cholesterol 253 mg/dL
e LDL 160 mg/dL

 HDL 84 mg/dL

e triglycerides 240 mg/dL

She agrees to intensify therapy to atorvastatin 40 mg daily following
risk-benefit discussion.



Case 2

A 54 year-old female veteran with a history of premature CAD and PCI.
Lipid panel after 10 weeks on atorva 40 mg daily:

* total cholesterol 253 = 220 mg/dL

e LDL 160 > 106 mg/dL

« HDL 84 - 98 mg/dL

* triglycerides 240 2194 mg/dL.

Patient c/o occasional myalagias & declines additional statin titration.

 What else can you offer?



IMPROVE-IT: Consider addition of ezetimibe

Hazard ratio, 0.936 (95% Cl, 0.89-0.99)
100- 40— P=0.016
Simvastatin monotherapy
90—
30
80—
70— 20+ Simvastatin—ezetimibe
9\?— 60_
e 10—
& 50
g 40_ O I I | | | | 1
3 0 1 2 3 4 5 6 7
30—
20—
10
0 T T T T T I 1
0 1 2 3 4 5 6 7
Years since Randomization
No. at Risk
Simvastatin— 9067 7371 6801 6375 5839 4284 3301 1906
ezetimibe
Simvastatin 9077 7455 6799 6327 5729 4206 3284 1857

NEJM 2015;372:2387-97.



Consider ezetimibe...especially in diabetics

KM Rates of Primary Endpoints

05 | LogRank p-value =0.526 for non-diabetics & =<0.001 for diabetics |
0.4
03~
&
;
a
024
0.1 4
— N0 diabetes, ezetmbde/sumvastatn
— N0 diabetes, placebo/simvastatin
- Diabetes, ezetimde/'smvastatn
0.0 Diabetes. placebo/simvastatin
No disbetes. ezetmibe/simvastatin | 2373 921 1720 555 7 508 885 362
No chabetes, placebo/simvastatin | 2459 1923 1751 1617 1439 969 700 392
Diabetes, ezetmube/simvastatin | 6598 5531 5076 4766 4356 3206 2617 1493
Drabetes, placebo'simvastatin | 6604 5448 5050 4758 4400 3315 2601 1514
0 1 2 3 < 5 6 7

Time (year) post-randomization

Circ 2018;137(15):1571-82.



Case 2

A 54 year-old female veteran with a history of premature CAD and PCI.
Lipid panel after 12 weeks on atorva 40 mg daily + ezetimibe 10 mg
daily:

e total cholesterol 253 - 220 2217 mg/dL
e LDL 160 = 106 =296 mg/dL

« HDL 84 - 98 - 82 mg/dL

* triglycerides 240 2194 = 206 mg/dL.
She asks is interested in further therapy.

* Would you initiate PCSK9i therapy?



ODYSSEY: LDL cholesterol levels during trial

Mean LDL Cholesterol (mg/dl)

96 |
105 m9?d| mg/d| Placebo . I.’.n:g ‘
& 1017 F2.50
LIE mg/dl

75—\

60

45

30

15+

103

66 1200

0

| T | T T
12 16 20 24 28 3

Months since Randomization

| | T
2 36 40 44 48

0.00

Mean LDL Cholesterol (mmol/I)

NEJM 2018;379:2097-107.

JACC 2017;69(5):471-82.
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ODYSSEY: Cumulative Incidence of Primary Endpoint

100+ 16~
90+
80 124
70— Placebo

Hazard ratio, 0.85 (95% Cl, 0.78-0.93)
P<0.001

60— 8- Alirocumab
50
40
304

Cumulative Incidence (%)

20 0 1 o) 3 4
10—

0 T T
0 1 2 3 4

Years since Randomization

No. at Risk
Placebo 9462 8805 8201 3471 629
Alirocumab 9462 8846 8345 3574 653

39
NEJM 2018;379:2097-107.



Secondary Prevention of MACE

Comparison of Absolute Risk Reduction
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Case 2

A 54 year-old female veteran with a history of premature CAD and PCI.
Lipid panel after 12 weeks on atorva 40 mg daily + ezetimibe 10 mg

daily:

e total cholesterol 253 = 220 2217 mg/dL

* LDL 160 - 106 =296 mg/dL

« HDL 84 = 98 - 82 mg/dL

* Fasting triglycerides 240 2194 - 206 mg/dL.

She isn’t really excited about injections, but is still interested in further
therapy.

* |s there an unexplored avenue?



REDUCE-IT

Icosapent Ethyl Placebo
End Point (N=4089) (N=4090) Hazard Ratio (95% ClI) P Value
no. of patients with event (%)
Primary composite 705 (17.2) 901 (22.0) —— 0.75 (0.68-0.83) <0.001
Key secondary composite 459 (11.2) 606 (14.8) —— 0.74 (0.65-0.83) <0.001
Cardiovascular death or nonfatal 392 (9.6) 507 (12.4) —i— 0.75 (0.66-0.86) <0.001
myocardial infarction
Fatal or nonfatal myocardial infarction 250 (6.1) 355 (8.7) —i— 0.69 (0.58-0.81) <0.001
Urgent or emergency revascularization 216 1(5:3) 321 (7.3) — 0.65 (0.55-0.78) <0.001
Cardiovascular death 174 (4.3) 213 (5.2) —i— 0.80 (0.66-0.98) 0.03
Hospitalization for unstable angina 108 (2.6) 15703 8) —— 0.68 (0.53-0.87) 0.002
Fatal or nonfatal stroke 98 (2.4) 134 (3.3) i 0.72 (0.55-0.93) 0.01
Death from any cause, nonfatal myocardial ~ 549 (13.4) 690 (16.9) —— 0.77 (0.69-0.86) <0.001
infarction, or nonfatal stroke
Death from any cause 274 (6.7) 310 (7.6) —a— 0.87 (0.74-1.02) —
| | T T |

0.4 0.6 0.8 1.0 15 1.4

— o
=} fE=

Icosapent Ethyl Placebo
Better Better

NEJM 2019;380:11-22.



Causes of secondary hypertriglyceridemia

Diagnoses Medication Induced

* Hypothyroidism * Oral estrogens

* Uncontrolled diabetes * Tamoxifen

* Nephrotic syndrome * Corticosteroids

* Alcohol abuse * Thiazides

* Obesity/metabolic syndrome * Protease inhibitors

* Clozapine/olanzapine

* Non-cardioselective beta-
blockers (except carvedilol)



Management of hypertriglyceridemia

* Moderate (fasting TG 150 to 499 mg/dL)

1. Moderate-high potency statin
2. lcosapent ethyl 2g BID

* Moderate to severe (fasting TG 500 to 999 mg/dL)

1. Moderate-high potency statin
2. lIcosapent ethyl 2g BID
3. Fenofibrate 145 mg daily

* Severe (fasting TG >1000 mg/dL)

* Extreme dietary fat restriction, alcohol abstinence



What’s next?

* Inclisiran — small interfering RNA (siRNA) that inhibits hepatic
synthesis of proprotein convertase subtilisin-kexin type 9 (PCSK9)
* Achieves a 50% reduction in LDL.

e Currently no clinical trials document a reduction in cardiovascular events.
* ORION-4
e VICTORION-1-PREVENT and VICTORION-2P



Conclusion

Diet and lifestyle remain a mainstay of lipid therapy, but...
Frequently pharmacologic therapy is necessary.

There are multiple anti-lipemic agents on the market including
alternatives to statins

The stepwise initiation & titration is effective at reducing cholesterol
and improving ASCVD outcomes

(Most) supplements aren’t worth the haSSle.

46



Questions?

noelckn@ohsu.edu
North.Noelck2 @va.gov



Familial Hypercholesterolemia



Dutch
Netwo

Lipid Clinic

'k

diagnostic criteria for

familia
nyperc

nolesterolemia

Criteria

Points

1) Family history

= First-degree relative with known premature (men: <55 years;
women: <50 years) coronary or vascular disease, or
s First-degree relative with known LDL-C above the 95 percentile

» First-degree relative with tendinous xanthomata and/or arous
comealis, or

» Children <18 years of age with LDL-C above the 95% percentile

2) Clinical history

s Patent with premature (mean: <55 years; women: <60 yaars)
coronary artery disease

s Patient with premature {men: <55 years; women: <60 years)
cerebral or penpheral vascular disease

3) Physical examination

s Tendmous xanthomata

= Arcus comneals before age 45 years

4) LDL-C levels

» LDL-C 28.5 mmol/L (325 mg/dL)
» LDL-C 6.5 to 8.4 mmol/L (251-325 mg/dL)
s LDL-C 5 to 6.4 mmol/L {191-250 mg,/dL)

s LOL-C 4 to 4.9 mmol/L (155-190 mg/dL)

5) DMA analysis

= Functional mutation in the LOLR, apoB, or PCSKS gene

]

Choose only one score per group, the hghest applicable diagnosis (diagnosis is based on

the total number of points obtaimned)
s A "definite” FH diagnosis requires =8 paints
= A "probable” FH diagnosis reguires & to 8 points
= A "possible” FH diagnosis regquires 3 o 5 poants

http://apps.who.int/iris/handle/10665/66346




Low density lipoprotein cholesterol levels and
genetic mutations in familial hypercholesterolemia

LDL-C | | |—+—|.—|—|._+_|.}
(mg/dL)

0 100 200 300 400 SpO 600 700 800
Clinical Common oo oTET I - "'"'
syndrome hypercholesterolemia Heterozygous FH !
Homozygous FH
Genetic :
- Heterozygous LDLR defects
mutation(s) <
< >
Homozygous LDLR defects or
cnmpomdluhmzygq-dd‘d:

[—

Eur Heart J 2014;35:2146.



Case 2

A 54 year-old female veteran with a history of premature CAD and PCI.
Assessed patient for familial hypercholesterolemia (FH):

* FHx notable for father with Ml in his early 50s (1 point)
* Personal h/o premature CAD (2 points)

* Untreated LDL-C 238 mg/dL (3 points)

» Referred for genetic test (not completed)

With 6 points on the Dutch Lipid Clinic Network diagnostic criteria, she
has probable FH.
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