4/0)

Lipid LOWQ@g\g Therapies

QPharmaust
West Yorkshire Health an Partnershlp

/<°o



Declarations

Pharmaceutical and other
medical companies for
which you have attended an
Advisory Board in the past 3
years

EASD attendance 2024 — spgfis¢ship from Daiichi Sankyo

EASD attendance 2023 —spon
ADA virtual attendance 2022

EASD virtual attendance 2021 — spo

Since joining Leeds CCG and now Leeds He
for advisory boards.

| am part of an advisory board for Leeds/Manchester itvefar the Aster AKI Study. No payment received to me personally.
ation of NG28. No payment received.

| am part of an advisory board for Astra Zeneca, looking at

| have participated in the public policy projects webinars. No payment re

Pharmaceutical and other
medical companies for
which you have delivered or
received sponsored
education in the past 3 years

Since joining Leeds CCG and now Leeds Health and Care Partnership/W r e Ith and Care Partnership no personal payments have been made to myself from pharmaceutical companies
for education.

| have done unpaid education linked to:

Kings fund, i2i, CPPE, DPC, SPS, Newcastle University, PM Management, PCDS, Amgen,
Cardiology Professional Care, PCPA, Sanofi, PITSTOP, BHS, BCS, UKKW

Sankyo, Sunderland University, Astra Zeneca, Leeds University, DSN Forum, RPS, PCDE, DUK,

Roles that you hold a
professional contract with
(i.e. for which you earn a
salary/fee)

Consultant Pharmacist for West Yorkshire and Leeds Health and Care Partnership

Tutor for Warwick university MSC in Diabetes

Professional non-financial
roles

Co-chair of Diabetes UK Council of Healthcare Professionals

Member of the UKCPA Diabetes and Endocrinology Committee

Trustee of the Primary Care Diabetes Society

Member of Royal Pharmaceutical Society

Chair of the Expert Reference Group for Cardio-Renal and Metabolic Medicine at Leeds Health and Care Partnership
Chair for the Diabetes Steering Group at Leeds Health and Care partnership

Other relevant potential
conflicts of interest

| am working with Kidney Research UK and Ashridge Business School to understand opportunities around a leadership course for CaReMe in the UK. Currently exploratory.




Meet Melvin ....

65 years old
Lives alone

PMHXx

2 Diabetes since 2010
Foot ulcer 2021

— G3aA2

h@ons
MetfOsmin lgehd

Dapagliflozinfl10mg od
Aspirin 75n
Amlodipine 5mg
Gabapentin 300mg t
Ezetimibe 10mg od

Observations
BMI = 38kg/m2
BP=128/77mmHg

Results

HbAlc= 80mmol/mol

LDL-C = 2.5 mmol/L
Triglycerides = 1.2mmol?/L

Non-HDLC = 3.2mmol/L

UACR = 22mg/mmol
eGFR = 55ml/min/1.73m2
Retinal screening — normal

O




Initial Approach

A




o —— 1 &
|

| SCORE2/SCORE2-OP <2%)

Treatment goal i+ SCORE/SCORED-OP 229800 100 | o o e e e e e e ]
for LDL-C : + Young patients (TIDM <35 years; | |. SCORE2/SCORE2-OP 210% and <20% |
| T2DM <50 years) with DM duration | : Markedly elevated single risk factors, in particular |
| _<10years without other riskfactors | | TC>8 mmolAL (310 mg/dL) or LDL-C>49 mmol/L (190 mg/dL) |
<3.0mmol/L or BP 2180/110 mmHg |
Classllb (<116 mg/dL) |+ FHwithout other major risk factors |
I+ Moderate CKD (eGFR 30-59 mL/min/1.73m?) :
:- DM w/o target organ damage, with DM duration 210 years |
Classlla Bl il ot SRR
: I+ ASCVD (dinical/imaging) !
&250% reduction | . SCORE2/SCORE2-OP 220% :
from baseline | + FHwith ASCVD or with another major risk factor |
<1.8 mmol/L | + Severe CKD (eGFR <30 mL/min/1.73 m2) :
Class| (<70 ma/dL) | « DM &target organ damage: >3 major risk factors; |
d or early onset of T1DM of long duration {>20 years) |
W o e seme e susouo
|+ Patients with ASCVD who experience
| recurrent vascular events while taking
Class 12 <14mmollL | maximally tolerated statin-based therapy
(<55 mg/dL) : Patients with polyvascular (e.g. coronary
and peripheral) arterial disease
<1.0 mmol/L O
Classllb DS &

dClass lla for individuals in primary prevention with FH at very high risk { s CVRisk
EAS —/

Francgois Mach, Konstantinos C Koskinas, Jeanine E Roeters van Lennep, Lale Tokg6zoglu, Lina Badimon, Colin Baigent, Marianne Benn, Christoph J Binder, Alberico L Catapano, Guy G De Backer, Victoria Delgado, Natalia Fabin, Brian A Ference, lan M Graham, UIf
Landmesser, Ulrich Laufs, Borislava Mihaylova, Bgrge Grgnne Nordestgaard, Dimitrios J Richter, Marc S Sabatine, ESC/EAS Scientific Document Group , 2025 Focused Update of the 2019 ESC/EAS Guidelines for the management of dyslipidaemias: Developed by the task
force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and the European Atherosclerosis Society (EAS), European Heart Journal, 2025;, ehaf190, https://doi.org/10.1093/eurheartj/ehaf190



https://doi.org/10.1093/eurheartj/ehaf190

Lifestyle Optipns

O

Lifestyle interventions to reduce TC and LD
Avoid dietary trans fats

Reduce dietary saturated fats

Increase dietary fibre

Use functional foods enriched with phytosterols
Use red yeast rice nutraceuticals

Reduce excessive body weight

Reduce dietary cholesterol

Increase habitual physical activity

L}.Ss

Magnitude of the effect
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Frangois Mach, Colin Baigent, Alberico L Catapano, Konstantinos C Koskinas, Manuela Casula, Lina Badimon, M John Chapman, Guy G De Backer, Victoria Delgado, Brian A Ference, lan M Graham, Alison Halliday, UIf Landmesser, Borislava Mihaylova, Terje R

Pedersen, Gabriele Riccardi, Dimitrios J Richter, Marc S Sabatine, Marja-Riitta Taskinen, Lale Tokgozoglu, Olov Wiklund, ESC Scientific Document Group , 2019 ESC/EAS Guidelines for the management of dyslipidaemias: lipid modification to reduce
cardiovascular risk: The Task Force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and European Atherosclerosis Society (EAS), European Heart Journal, Volume 41, Issue 1, 1 January 2020, Pages 111—

188, https://doi.org/10.1093/eurheartj/ehz455



https://doi.org/10.1093/eurheartj/ehz455

Further
information...

Melvin does have PVD and was seen by the vascular team at the time
when he had his foot ulcer. This was not coded on the clinical system.
This means we are treating secondary cardiovascular disease.

M =lvir. also has CKD

Melvin has unly ever tried Atorvastatin 40mg once daily ( confirmed by
his records) and  ad s *vere muscle pain with this. The muscle pain
resolved on disco.tinu~inan of the medication. He doesn't remember any
blood tests being tak:n at :he time (also confirmed by his records).

He was subsequently tried o1« F_ctin.ibe 10mg od which he has had no
issues with



Guidelines

e Statins are first |
therapy in the
management of
and secondary
hyperlipidaemia

ine O)\

primary

* Dose recommended
depends on the level of
risk a person carries

lipid-management-pathway-v7.pdf

Summary of National Guidance for Lipid Management for

Primary and Secondary Prevention of CVD

ACCELERATED
ACCESS

COLLABORATIVE

INITIAL CONSIDERATIONS:

* Measure non-fasting full Npid profiie (1otal cholestercl, HOL-C, non-HOL.C, tnglycerides) and HbA ¢ as part of an insal baseine assessment. o Consider
 Ensure appeopriate baselne and follow Up fests as detalled on page 2. Measure BMI.  « identify and exchude people with contraindicasionsidnug interacions e If non-£asting tnglyceride above 4. SmmoaiL see page 2

y causes of and manage as needed.

PRIMARY PREVENTION
Ofer sty changees med conuaer San My 0 BULs Who 0 10! Rave extitiahed

CVD fat 1 ik e Canegorius baktw. Use ORISK ik dssasument 100 wheis appeopials
(hes page 2 Primury Prevention Risk Assessmart)

4

SECONDARY PREVENTION

Type 1 Sabetes, ¥ they have | | CKD «GFR Age 285
e Of more of the fokowing: <80 yoars if
* Over 40 yoars " appiopnae
* Had dabetes for >10 ma. 730 consider
anor CO-montittes,
* Have esabihed duminua baaty & sk
naghwopattry axpecancy
* Have ofher CVD risk
factoes

l l L Use the Sison Brooma of Duteh - Maasure Al ke profie agan athr 23 - 11 Pagh iensy stafin beatment dous N0l Acheme Eepcted (300 (6
Clinke Network OLCN) monlt (non-ladng) labks on page 2) aer 2 1o 3 montts
changes and dently and sadess al modfatie rik facton - oenia o mane @ clisical « Al for an LOL-C of 5 20 meedt, o noo- - Dittuis Moalimnt adherncs, Bming of 036, diet and Mestyk measres
ik, plrysical Rctaity, Blood prassune and HDATC agrosis of FH. HOL-C of 526 sumasl. - W Starmad on ks han Monastiasn BOMG and e peson & udged 1 e
Mair sk of CVD assassod agan atel hey Une st Sndings, o A pid « LOL and nen-HOL-C srvels shoud be At hiagher risk (Based on co-mortidites of chncal ), conader
profin are family fesiony W judge T reduced a5 Much @S oSS Personatse Inreasng 10 B0MG Morvasiain of madealy Wikated axse. For how 1
Busitocd of 3 Lmial lad dacrda, 1aets hased on chracal |LIQUMEE and increase i pecpie with CKD et ‘Specel Pasert Populavons” (pege 2).
o a0 o ed dscussicn wih patent See + M patients on @ hagh-intiraity S350 Nins Side eflects, ofar 3 rwar S0se of an
Dpethar with ORISK score (eated for HV, vakus asone Tivration Thveshokds / Targets (page 2) Ademative statin (06 page 2 Extent of Spud kweving mith avaded Merapes )
B il Cause dyslpidaema, syaRmic iflammatory
g gycacmsa, recent change in tik fackons) mﬁbwa&h_vln-‘ k3
ofFH [y i g e
FRIMARY PRE” .(1ON
¥ dleatyle seOSfCHnon (3 inefecioe & EDP  ddle, Glbcian ) ks and Danels of
St and offer beatnan biaser (@t Okimed $ha | ducaion
Atorvasiatl  Smg daily
axtaptit
* Madsune full lpid profle again afer 2-3 monts § B
* Hgh menady statin Yeatmant shoud achive reducton of oo ¥
Daseing If not achieved aftr 2-3 monhs. Injuctable theespiea™
- Decuss treatmant adhaswnce, lming of Sose. Set and

- Mt highar fiak (Bases on comorictes, (isk SComR of Cinid
2 ‘AddiVone! Risk Facions) Considar nceasing the dose o
Masieeum dose of dorvastatn 30mg daly

- For how 10 ncreise n peopke with CKD see ‘Spacial Patient Pog

3

~ f patiares 0n @ high-intensity st have soe effect. offir @ ower daae o
shatin (see page 2 Extent of (e lowering wih dvalatie Meragies )

= I masienm Wiatansd Sose of Sain does 70! Achiew non-HOL-C reduction > 40% of
basaing vakue ater 2-3 Months Conicer ding Eetmibe 10mg daly (NICE TAS3S)

- M stk vaatment & ConrEndicaled of not towtaed
- Soe AAC Statn Imokance Algortim for adwo seganting adverse eflects (ick i)
- Exetamite 10mg monctheiagy sy be COMMGensd. Akiess Nsponse air 23 sontha.
- Exetimite -uumnz may e whon

@etimibe done 00es Nt Conra! non HOL-CALDL-C well encugh (NICE TAE04)

000 HDL-C re0ucSon rmans < 40% of Daedne Seapite masimal ieraled Bt oweing
thenagy (nduding peogie sith nd Conmder (elana 1o

Spaciasl I Managemint cini acoonding 10 el InEngeeents

SECONDARY PREVENTION

- kit
satin 30mg daily

o 10 HOL-C > 2 Gmenotl.
Anangs Gasting bioad st 0
measure LOL-C 10 ausesa

iw
I Staln nickTance & Confiemed, Consder injectable therasius 3 G TR e
- Exutimibe 10mg monatharagy. Asiss Iespose e 3 arrange a Qsting biood et vy Lo
montta (TASES) st Gnd assass gty R ——
- Ezesmibe acid 130

"9 (TAT33)
whn exesedie 20 G083 ot convel non-HOL-C or
suffcsendy. (NICE TAS04)
- PCSKS - 30w ovariaaf for
LOLC thveshoiss. (TAZOSS)

* Inclan IS0 wovs
W vom HOL-C reming > 2 mmolL deapite othar [Ipid e

lowering therapies consider gectable therapiea ret e prescaed corcamerty | If whgltiby cobaria not e,
mrmamnqhn:ﬂmmmcnhmahtm §| consder azesimibe 10mg daily
P
(TASO 304 TATSY) (1 001 previcusly conaderned)
riok roduction - eheck liabegy Revies Ao COMMer ICCRagent ettt
St Iy NS SOCton okl

Considier azubende in 30N 10 e maximum Kokned nlinsly and dose of statin 1 reduce CVD riak St
even F 1 K0 gt for secondary praventon of CVD & met. (NG238)
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What is their effect on the main lipid

Pa rameters?/l/o

Trir., cerides HDL-C

Effect is dose-dependent and varies
between the different statins (and response
can vary between individuals).

A high intensity regimen reduces LDL-C by
>40%;

moderate-intensity therapy is defined as
the dose expected to reduce LDL-C by 30-
40%.

Boekholdt SM, Hovingh GK, Mora S, Arsenault BJ, Amarenco P, Pedersen TR, LaRosa JC, Waters DD,
DeMicco DA, Simes RJ, Keech AC, Colquhoun D, Hitman GA, Betteridge DJ, Clearfield MB, Downs
JR, Colhoun HM, Gotto AM Jr, Ridker PM, Grundy SM, Kastelein JJ. Very low levels of atherogenic
lipoproteins and the risk for cardiovascular events: a meta-analysis of statin trials. J Am Coll Cardiol
2014;64:485494

Recommendations | Cardiovascular disease: risk assessment and reduction, including lipid
modification | Guidance | NICE

tauaIIy reduce TG levels by  Statins can cause elevation in HDL-C
10-28%trrom baseline values. levels, but the response is varied and
dose dependent.

More pot s (e.g.

atorvastatin rosuvastatin) Elevations ranged from 1-10%.

demonstrate robugt lowering of TG

levels, especially a es. Effect of this rise on lowering CV risk is
difficult to elucidate given the

Reiner Z. Managing the residual cardio confounding LDL-C Iowering.

disease risk associated with HDL-cholesterol a

triglycerides in statin-treated patients: a clinigal

update Nutr Metab Cardiovasc Dis 2013:23:79480 Barter PJ, Brandrup-Wognsen G, Palmer MK, Nicholls SJ. Effect of statins on HDL-C: a
: ! ’ mplex process unrelated to changes in LDL-C: analysis of the VOYAGER Database. J

Res 2010;51:15461553.



https://www.nice.org.uk/guidance/ng238/chapter/Recommendations#statins-for-primary-prevention-of-cardiovascular-disease
https://www.nice.org.uk/guidance/ng238/chapter/Recommendations#statins-for-primary-prevention-of-cardiovascular-disease

Cardiovascular Risk Reduction

* In the Cholesterol Treatrr}?rﬁ Trialists (CTT) meta-analysis of individual
participant data (IPD) from >1R%0 000 participants in 26 RCTs of a statin vs.

control or a more vs. less in m statin regimen

* For each 1 mmol/L reduction i C, statin/more statin reduced over a 5-
year period: &
. Enzel}'or vascular events (MI, CAD deat ,@\y stroke or coronary revascularization) by
0
* major coronary events by 23% O
* CAD death by 20% O
* total stroke by 17% A

* total mortality by 10% /

There was no increased risk for any non-CV cause of dez§@1ding cancer, in those
allocated statin

Cholesterol Treatment Trialists Collaboration, Baigent C, Blackwell L, Emberson J, Holland LE, Reith C, Bhala N, Peto R, Barnes EH, Keech A, Simes J, Collins R. Efficacy and safety of more intensive lowering of LDL cholesterol: a
metaanalysis of data from 170,000 participants in 26 randomised trials. Lancet 2010;376:16701681.
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Risk Factors for Statin Intolerance and SAMS
(Statin Associzted Muscle Symptoms)

Exogeneous Factors

® Female gender
* Advanced age (> 75 yrs) O
¢ Frailty (reduced lean body mass)

e History of muscle disorder or high CK Q
e Impaired renal or hepatic function — take baseline m&his€cin
therapies, consider taking some baseline CK levels

e Personal or family history of intolerance to lipid-loweri
e Hypothyroidism — take baseline monitoring

Endogenous factors

e Excessive alcohol intake
e High intensity exercise

e Dehydration
¢ Drug interactions with statins (including herbal medicines)
¢ Vitamin D deficiency

Consider starting on lower doses in these groups
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SRM(Statin Related Muscle Toxicity)

Rhabdomyolysis ' Myopathy SAMS (Statin Associated Muscle Symptoms)
SRM 5 @ nd 4 SRM 1 and 2
most severe form of statin-induced SR %)x ULN) manage through statin Non-severe, manage through statin intolerance
muscle damage and needs inpatient intolergfice pathway, SRM 4(CK >10x ULN but pathway
management <50 ULN) refer tpatients if no renal
Impairment
characterized by severe muscular pain, Complete resolude-challenge Characterised by non-severe muscular pain and
muscle necrosis, and myoglobinuria tenderness (myalgia), completely resolved on
potentially leading to renal failure and de-challenge
death
In rhabdomyolysis, creatine kinase (CK) CK >4 x ULN and <50 x ULN Minimal (<4xULN) or No rise in CK
levels are elevated by >10 times, and
often >50 times, the upper limit of
normal (ULN) O
The frequency of rhabdomyolysis has 0.11% or 5 cases/100,000 patient years -15% of people taking statins

been estimated to represent 0.1-8.4

cases/100 000 patient-years. /

*ULN= upper limit of normal O
Remember that the most common cause is medication related

Stroes ES, Thompson PD, Corsini A, Vladutiu GD, Raal FJ, Ray KK, Roden M, Stein E, Tokgozoglu L, Nordestgaard BG, Bruckert E, De Backer G, Krauss RM, Laufs U, Santos RD, Hegele RA, Hovingh GK, Leiter LA, Mach F, Marz W, Newman CB,
Wiklund O, Jacobson TA, Catapano AL, Chapman MJ, Ginsberg HN; European Atherosclerosis Society Consensus Panel. Statin-associated muscle symptoms: impact on statin therapy-European Atherosclerosis Society Consensus Panel
Statement on Assessment, Aetiology and Management. Eur Heart J 2015;36:10121022. 235. Law M, Rudnicka AR. Statin safety: a systematic review. Am J Cardiol 2006;97:52C60C. 236. Bruckert E, Hayem G



Drug interagt'pns with statins
Ox

} Anti-infective Calcium

. . t h I

* Most statins are metabolisegrby a S ockare
.group. of Isoenzymes .m the gd ltraconazole Verapamil Ciclosporin
Intestines CalIEd CYP |soenzym Ketoconazole Diltiazem Danazol

e Some drugs interfere Wlth the CYP Erythromycin Amlodipine Amiodarone
isoenzymes (being either enzyme O@ithfomvcin Ranolazine
inducers or inhibitors), this can then in&t(ease Grapefruit juice
impact on statin metabolism and Cemfibroni

risk of side effects. *this is%haustive list but some examples

Egan A, Colman E. Weighing the benefits of high-dose simvastatin against the risk of myopathy. N EnglJ Med 2011;365:285287. 258. Wiklund O,
Pirazzi C, Romeo S. Monitoring of lipids, enzymes, and creatine kinase in patients on lipid-lowering drug therapy. Curr Cardiol Rep 2013;15



Statin Intolerance

Statin Intolerance F ithway

.CELERATED

CCESS
COLLABORATIVE

This resource relates to NICE guidance:
CG181, CG71, TA38S5, TA393/394,
TAG94, TAT33, QS100

to recommended high intensity statin treatment

Person at high CVD risk reports potential| o’ ‘ranc

 New onset or worsening of muscle symploms
= staring statine? (pain, wum

YES
Muscisar sympioms not relsted to statins 4——— Symptomitypical for Stafin Relsted Muscle toxicity (SRM)'7 — — —

+

Non SRM: Consider other causes mwom
Check bone \3'

+ Be aware of Statin Reluctance and Nocebo Effect
+ See ‘Person Centred Care’ box st page 2

— YES

Meas re Creatine Kinase (CK) - =

Asse s severity of symptoms

+{- red aat baseline assessment™

Consider Statin induced necrotizing
autolmmune myopathy (SINAM)

Sock specialist advice Urgcntly
and consider P (i < 22t Sdvice and

ssessment

: Reassess and restart with lower dose / alernative statin (see page 2 - 'Statin-based Ap
Offier low or moderate dose of 3 higher intensty statin (Alorvastasn 10 or 20 mg 0D, or Rosuvastatin 5 oc 10mg OD) Abbreviations

statin-intolerance-pathway-v2.pdf
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Differential Diagnosis of Non-Statin Related
Musculoske Symptoms (non-SRM)

If the following is true : )\

e Asymmetric distribution
* Failure to resolve with de-challengo

* Normal CK @
Consider other causes of musculoskeletal sympto@te\as:

- Metabolic

- degenerative e.g. check bone profile %
- inflammatory /@

Consider to check bone profile, Vitamin D deficiency, polymyalgia rhe ica, Vit D, CRP.

statin-intolerance-pathway-v2.pdf
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Different Chﬁpa\cteristics of Statins

» Statins differ in their Statin dose mg/day 5 |10 |20 |40 [80 |
absorption, bloavallabmty, vastatm 21% 27% 33%

plasma protein binding, statln 20% 24% 29%
excretion, and lipophilicity.  simv 27% 32% 37% (ﬁ/

* These different oy
characteristics have led to Atorvastatin O 37% 43% 49% 55%
different potency and Rosuvastatin Q 38% 43% 48% 53%
effects in the body Atorvastatin+ Ezeti ,@ng 52% 54% 57% 61%

* Evening administration is
usually recommended.

L

Medium intensity

nsity

lipid-management-pathway-v7.pdf

Boekholdt SM, Hovingh GK, Mora S, Arsenault BJ, Amarenco P, Pedersen TR, LaRosa JC, Waters DD, DeMicco DA, Simes RJ, Keech AC, . . .
Colguhoun D, Hitman GA, Betteridge DJ, Clearfield MB, Downs JR, Colhoun HM, Gotto AM Jr, Ridker PM, Grundy SM, Kastelein JJ. Very H Igh Inte n S Ity
low levels of atherogenic lipoproteins and the risk for cardiovascular events: a meta-analysis of statin trials. J Am Coll Cardiol

2014;64:485494.
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https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf

Stroke Risk /p

e Melvin read in the da|I )\that statins can increase strokes.

 His father had a stroke an not sure he wants to take something
that will give him increased @this area.

6\

OO,O

%



Haemorrhag)@Stroke
@,

* Poor quality evidence sc?rl this area.

e Observational studies hav @)Ciated reduced total cholesterol with
haemorrhagic stroke

* The CTT meta-analysis, there 1% relative increase per mmol/L
lower LDL cholesterol in haemorrifagic stroke.

* Other meta-analyses have yielded cohflicting findings
* The overall benefit on other stroke subt reatly outweighs this

small (and uncertain) risk /@

McKinney JS, Kostis WJ. Statin therapy and the risk of intracerebral hemorrhage: a meta-analysis of 31 randomized controlled trials. Stroke 2012;43:21492156. 252. Hackam DG, Woodward M, Newby LK, Bhatt DL, Shao M, Smith EE,
Donner A, Mamdani M, Douketis JD, Arima H, Chalmers J, MacMahon S, Tirschwell DL, Psaty BM, Bushnell CD, Aguilar MI, Capampangan DJ, Werring DJ, De Rango P, Viswanathan A, Danchin N, Cheng CL, Yang YH, Verdel BM, Lai MS,
Kennedy J, Uchiyama S, Yamaguchi T, Ikeda Y, Mrkobrada M. Statins and intracerebral hemorrhage: collaborative systematic review and meta-analysis. Circulation 2011;124:22332242



Alternate Da)i/dosing
O

* There is compelling evidgence that there is still a considerable LDL-C-
lowering effect when usingraiternative dosing, such as every other
day or twice a week, with al@astatin or rosuvastatin.

* It should be noted that there a clinical endpoint trials however
for those at high risk this may b d option to ensure LDL-C
lowering where possible. O

Qs
/<<\O

Keating AJ, Campbell KB, Guyton JR. Intermittent nondaily dosing strategies in patients with previous statin-induced myopathy. Ann Pharmacother 2013;47:398404



Follow -Up /I/
O

* Refresh Melvins memoZe\s bout adverse effects associated with
statin therapy }\

e Advise patients to contact nygey experience muscle symptoms

* Discuss the importance of adhe to get the cardiovascular
benefits from statin therapy O

Qs
/<<\O



Monitoring for Lipid lowering Therapies
-

Baseline Lipid profile : LDL-C, HDL-C, TC, , thiglycerides
Renal Function : eGFR, creatinine %
Glucose tolerance : HbAlc
Thyroid function : T4 and TSH }

Liver Function : ALT ( or ASP), albumin O

3 months Lipid profile : LDL-C, HDL-C, TC, N-HDLC, triglycerides @
Liver Function : ALT ( or ASP)

6-9 months If <40% non-HDL-C reduction, up titration required. Repeat fulMipid ile and ALT (or AST )within 3 months of each up-titration of statin
dose or addition of Ezetimibe as required

Lipid profile : LDL-C, HDL-C, TC, N-HDLC, triglycerides

Liver Function : ALT ( or ASP) O :
12 months Lipid profile : LDL-C, HDL-C, TC, N-HDLC, triglycerides /
Liver Function : ALT ( or ASP) O

As needed CK if unexplained muscle pain

Adapted from : lipid-management-pathway-v7.pdf



https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf
https://www.england.nhs.uk/aac/wp-content/uploads/sites/50/2020/04/lipid-management-pathway-v7.pdf

Hepatic sidegffects " |ASTmonitoring

Baseline Yes

* ALT (alanine aminotransferase) #ood marker of
hepatocellular damage. } 2-3 Yes
* Mild elevation of ALT occurs in 0.5-20% ofatients on statin months

treatment and as might be expected thls issglated more _ -
commonly with potent statins or high dq#es 6-9 If person is not optimised

* Aclinically relevant ALT elevation would be times the months  then to titrate as agreed
ULN, and a repeat sample would be needed %an e and repeat AST after 2-3

was detected. months (do this on each

* Given that mild elevation of ALT has not been sho titration and on addition of
associated with true hepatotoxicity or changes in liv .
function and progression to liver failure is exceedingly ar:aC ezetimibe)

routine monitoring of ALT during statin treatment is no Y
longer recommended beyond monitoring recommended €S
initiation. See table. ontth

* In patients already experiencing ALT elevations due to nually Not needed unless clinically
steatosis, there is no evidence that statins worsen liver .
disease. indicated

Marcum ZA, Vande Griend JP, Linnebur SA. FDA drug safety communications: a narrative review and clinical considerations for older adults. iatr Pharmacother 2012;10:264271. 244.

Chalasani N, Aljadhey H, Kesterson J, Murray MD, Hall SD. Patients with elevated liver enzymes are not at higher risk for statin hepatotoxicity. Gastroenterology 2004;126:12871292. 245.
Dongiovanni P, Petta S, Mannisto V, Mancina RM, Pipitone R, Karja V, Maggioni M, Kakela P, Wiklund O, Mozzi E, Grimaudo S, Kaminska D, Rametta R, Craxi A, Fargion S, Nobili V, Romeo S,
Pihlajamaki J, Valenti L. Statin use and nonalcoholic steatohepatitis in at risk individuals. J Hepatol 2015;63:705712. 246. Vuppalanchi R, Teal E, Chalasani N. Patients with elevated baseline liver
enzymes do not have higher frequency of hepatotoxicity from lovastatin than those with normal baseline liver enzymes. Am J Med Sci 2005;329:6265



Renal Functiﬁp

* More research is ne 2&0 understand if statins have a clinically
significant beneficial o ‘v?\rse effect on renal function.

* Evidence around rosuvast as linked increased proteinuria to

statin use:
* With a high dose of 80 mg, a fre of 12% was reported.

* With the approved doses <40mg thexfrequency is much lower and in line with
the frequency for other statins. <( )

* The proteinuria induced by statins is of tub@ rigin, usually transitory, and
is believed to be due to reduced tubular rea ion and not to glomerular

dysfunction. /@

Palmer SC, Navaneethan SD, Craig JC, Perkovic V, Johnson DW, Nigwekar SU, Hegbrant J, Strippoli GF. HMG CoA reductase inhibitors (statins) for kidney transplant recipients. Cochrane Database Syst Rev

2014;1:CD005019. 254.
Agarwal R. Effects of statins on renal function. Am J Cardiol 2006;97:748755. 255.
Sidaway JE, Davidson RG, McTaggart F, Orton TC, Scott RC, Smith GJ, Brunskill NJ. Inhibitors of 3-hydroxy-3-methylglutaryl-CoA reductase reduce receptor-mediated endocytosis in opossum kidney cells. J

Am Soc Nephrol 2004;15:22582265.



/I’o/\
Melvin stil?bas not tolerated

his statin .%Vhat other
ti d h P
options do \)C@/oave

e




Reasons for)ﬂdmg in non-statin therapy

because of adverse effects
* those who do not reach their apeutic goals with statins alone

&

Ideally non-statin therapy would be a@ to maximally tolerated statin
therapy.

* Patients who cannot toI }\e recommended intensity of a statin

Moriarty PM, Thompson PD, Cannon CP, Guyton JR, Bergeron J, Zieve FJ, Bruckert E, Jacobson J&,; cky SL, Baccara-Dinet MT, Du Y, Pordy R, Gipe DA;
ra%

ODYSSEY ALTERNATIVE Investigators. Efficacy and safety of alirocumab vs ezetimibe in statin-intole ients, with a statin rechallenge arm: The
ODYSSEY ALTERNATIVE randomized trial. J Clin Lipidol 2015;9:758769. 198.
Stroes E, Colquhoun D, Sullivan D, Civeira F, Rosenson RS, Watts GF, Bruckert E, Cho L, Dent R, Knusel By Xu ott R, Wasserman SM, Rocco M; GAUSS-2
Investigators. Anti-PCSK9 antibody effectively lowers cholesterol in patients with statin intolerance: the andomized, placebo-controlled phase 3
clinical trial of evolocumab. J Am Coll Cardiol 2014;63:25412548.



Melvin is already taking .. Ezetimibe 10mg once
daily — Effect Lipids

Triglycerides HDL-C

6 (NB As monotherapy significant 8% As monotherapy there was a
reduction in TGs significant 3% increase in HDL-C

As monotherapy Ezetimibe reduces LDL-C
relatively high interindividual variation).

A meta-analysis (2700 people) showed an 18.5% redugiion.i
LDL-C as compared with placebo.

Ezetimibe added to ongoing statin therapy reduces LDL-C levels
by an additional 21-27% compared with placebo.

In statin naiive patients, ezetimibe and statin combination
therapy has resulted in around a 15% greater reduction in LDL-C

when compared with the same statins and doses in
monotherapy. O

Stain in addition to Ezetimibe has also significantly improved

reductions in LDL-C levels when compared with doubling of the /
statin dose (13-20%).

Phan BA, Dayspring TD, Toth PP. Ezetimibe therapy: mechanism of action and clinical update. Vasc Health Risk Manag 2012;8:415427. 262.

Pandor A, Ara RM, Tumur |, Wilkinson AJ, Paisley S, Duenas A, Durrington PN, Chilcott J. Ezetimibe monotherapy for cholesterol lowering in 2,722 people: systematic review and meta-analysis of randomized controlled trials. J Intern Med
2009;265:568580. 263.

Morrone D, Weintraub WS, Toth PP, Hanson ME, Lowe RS, Lin J, Shah AK, Tershakovec AM. Lipid-altering efficacy of ezetimibe plus statin and statin monotherapy and identification of factors associated with treatment response: a pooled
analysis of over 21,000 subjects from 27 clinical trials. Atherosclerosis 2012;223:251261.



Bempedoic pﬁd — Mechanism of Action
O

increased expression of LDL

Bempedoic acid acts by
inhibiting adenosine Reduces ct.olestcrol

biosynthe.is

receptors and increasing
low-density lipoproteins
(LDL-C) plasma clearance.

%

Masana Marin L, Plana Gil N. Bempedoic acid. Mechanism of action and pharmacokinetic and pharmacodynamic properties. Clin Investig Arterioscler. 2021 May;33 Suppl 1:53-57. English, Spanish. doi: 10.1016/j.arteri.2021.02.012. PMID:

triphosphate-citrate lyase
(ACL)

33966814.



Licence and M|CE TA — Bempedoic Acid

NICE TA

indicated in adults with primary Bempedoic acid with ezetimibe is recommended as
hypercholesterolaemia (heterozygous famri’?wd an option for treating primary hypercholesterolaemia
non-familial) or mixed dyslipidaemia, as a d@to (heterozygous familial and non-familial) or mixed

diet in adults: dyslipidaemia as an adjunct to diet in adults. It is
- in combination with a statin or statin with other ecommended only if:
lipid-lowering therapies in patients unable to egtatins are contraindicated or not tolerated
reach LDL-C goals with the maximum tolerated . imibe alone does not control low-density
dose of a statin or, lipoppstein cholesterol well enough and

- alone or in combination with other lipid-lowering  *the tompaay provides bempedoic acid and

therapies in patients who are statin-intolerant, or bemped @ iE with ezetimibe according to

for whom a statin is contraindicated. the comm@&rg rangement.

Bempedoic acid with ezetimibe can be used as separate tablets or a fixed-dose combination.

Bempedoic Acid can be taken with or without food

https://www.medicines.org.uk/emc/product/11743/smpc
1 Recommendations | Bempedoic acid with ezetimibe for treating primary hypercholesterolaemia or mixed dyslipidaemia | Guidance | NICE



https://www.nice.org.uk/guidance/ta694
https://www.medicines.org.uk/emc/product/11743/smpc
https://www.nice.org.uk/guidance/ta694/chapter/1-Recommendations
https://www.nice.org.uk/guidance/ta694/chapter/1-Recommendations
https://www.nice.org.uk/guidance/ta694/chapter/1-Recommendations

Effect on Lipils — CLEAR Harmony

Lipid Parameters Difference between Bempedoic Acid and Placebo (%

-
LDL-Cholesterol ‘ 1%

Non-HDL Cholesterol -13.3%
Total Cholesterol —11@

Ray, Kausik K., Harold E. Bays, Alberico L. Catapano, Narendra D. Lalwani, LeAnne T. Bloedon, Lulu R. Sterling, Paula L. Robinson, and Christie M. Ballantyne. "Safety and efficacy of bempedoic acid to
reduce LDL cholesterol." New England Journal of Medicine 380, no. 11 (2019): 1022-1032.



Ca rdiovascui?/r Mortality — CLEAR Qutcomes
Ox

Age 18-85 years The incidence of the primary end-point event was

History of ASCVD or High Risk significantly lower with bempedoic acid than with
Statin intolerance ( intolerant to 22 statins and one at low dose) placebo

LDL >2.6mmol/L

Bempedoic acid 180mg od vs. placebo

819 patients [11.7%] vs. 927 [13.3%]; hazard ratio,
Primary composite outcome — MACE — 4 (death from cardiovascular causes, 0.8 ( 95% confidence interval [CI]' 0.79to 0'96;

nonfatal myocardial infarction, nonfatal stroke, or coronary revascularization) P=0.004).

Nissen, Steven E., A. Michael Lincoff, Danielle Brennan, Kausik K. Ray, Denise Mason, John JP Kastelein, Paul D. Thompson et al. "Bempedoic acid and cardiovascular outcomes in statin-intolerant patients." New
England Journal of Medicine 388, no. 15 (2023): 1353-1364.



Adverse Effezp and Interactions

* Bempedoic acid is a prodrug ral administration with intracellular activation. It is
activated in liver cells and to a lessex extent in kidney cells. Its absence in adipose tissue
and muscle cells means that unli s:ms, its potential myotoxic effect is very limited.

* Increases in serum transaminases ( nd/or ALT) have been reported with bempedoic
acid, monitoring of LFTs would be recom ded just as you would with statins

* Increases in serum uric acid were obser igrelinical trials with bempedoic acid possibly
related to inhibition of renal tubular trans r of uric acid (OAT?2)
h

* elevations in serum uric acid usually occurred withjfftiye first 4 weeks of treatment and returned
to baseline following discontinuation

* In both treatment groups, patients who reported gou more likely to have a medical history
of gout and/or baseline levels of uric acid are elevatediib uld be asked about prior to
initiation and consideration could be given to baseline sc :

* Bempedoic acid has been shown to increase serum creatininsj effect needs to be considered
when interpreting changes in estimated creatinine clearance’l tients on bempedoic acid

tre%tment. This is particularly important in people needing reg®ar | screening e.g. patients
with CKD.

* Decreases in haemoglobin were observed in clinical trials with bempedoic acid.

https://www.medicines.org.uk/emc/product/11743/smpc



Guidelines —/ﬂigibility Criteria for PCSK9i
.

With CVD

High risk (ACS, Very high risk
coronary or other (multiple CV events

terial or events in
éascularisation, multiple different

oke/TIA, vascular beds)

Primary non-FH or LDL-C@moI/L LDL-C > 3.5mmol/L
mixed

dyslipidaemia

heterozygous FH

Overview | Evolocumab for treating primary hypercholesterolaemia and mixed dyslipidaemia | Guidance | NICE
Overview | Alirocumab for treating primary hypercholesterolaemia and mixed dyslipidaemia | Guidance | NICE



https://www.nice.org.uk/guidance/ta394
https://www.nice.org.uk/guidance/ta394
https://www.nice.org.uk/guidance/ta394
https://www.nice.org.uk/guidance/ta393

Incliseran
* Small interfering iRNA) targeting to PCSK9

patocyte

T

Incliseran incorporates into
RNA Induced Silencing
Complex

O
%

PCSK9 mRNA is — PCSK9 — mRA
cleaved pairing

Francois Mach, Colin Baigent, Alberico L Catapano, Konstantinos C Koskinas, Manuela Casula, Lina Badimon, M John Chapman, Guy G De Backer, Victoria Delgado, Brian A
Ference, lan M Graham, Alison Halliday, Ulf Landmesser, Borislava Mihaylova, Terje R Pedersen, Gabriele Riccardi, Dimitrios J Richter, Marc S Sabatine, Marja-Riitta Taskinen,
Lale Tokgozoglu, Olov Wiklund, ESC Scientific Document Group , 2019 ESC/EAS Guidelines for the management of dyslipidaemias: /jpid modification to reduce cardiovascular
risk: The Task Force for the management of dyslipidaemias of the European Society of Cardiology (ESC) and European Atherosclerosis Society (EAS), European Heart Journal,
Volume 41, Issue 1, 1 January 2020, Pages 111-188, https://doi.org/10.1093/eurheartj/ehz455

Incliseran - GalNACc

Inhibition of PCSK9
Synthesis

Incliseran incorporates into
RNA Induced Silencing
Complex



https://doi.org/10.1093/eurheartj/ehz455

Eligibility and Administration

de mmended as an option for treating primary hypercholesterolaemia (heterozygous

Subcutaneous injection

Initially 284 mg for 1
dose, followed by

284 mg after 3 months
for 1 dose, then

284 mg every

6 months.

Avoid in severe renal or
hepatic impairment

If a dose is more than 3
months delayed, then
start from initiation
again.

%al and non-familial) or mixed dyslipidaemia as an adjunct to diet in adults.

It is re€Commended only if there is a history of any of the following cardiovascular events:
. acutary syndrome (such as myocardial infarction or unstable angina needing

* jschaemic stro

 peripheral arteria dis@

and

low-density lipoprotein chole -C) concentrations are persistently 2.6 mmol/I or
more, despite maximum tolerated lipta-lgwering therapy, that is:

maximum tolerated statins with or w'xw er lipid-lowering therapies or,

other lipid-lowering therapies when stavins‘argot tolerated or are contraindicated

hospitalisatio
* coronary o arterial revascularisation procedures
* coronary he &e
0

and
the company provides inclisiran according to the commercial arrangement.



https://www.nice.org.uk/guidance/ta733

Efficacy and Safety

Y

In the ORION 3 trial - the incl Wnly arm, LDL cholesterol was reduced by 47-5% (95% Cl
50-7-44-3) at day 210 and sustaip€d o;r\1440 days.

* The 4-year averaged mean reduction o -C cholesterol was 44:2% (95% Cl: 47-1-41-4), with
reductions in PCSK9 ranging from 62:2% to 7&8%o.

» Adverse events at the injection site were report&ﬁ@o of participants
* Theincidence of treatment-emergent serious adverse e@@ssibly related to the study drug

was 1% /
o

Long-term efficacy and safety of inclisiran in patients with high cardiovascular risk and elevated LDL cholesterol (ORION-3): results from the 4-year
open-label extension of the ORION-1 trialRay, Kausik K et al.The Lancet Diabetes & Endocrinology, Volume 11, Issue 2, 109 - 119



ORION-4 triaJ[/— Ongoing
O

e Set up to interrogate CV ;cf}r\nes and safety of the medication

e To randomise >15000 parti ages >55 years old with pre-existing CV
disease for a median of 5 yearﬁ

* Pre-existing CV disease — Ml, isch@i stroke, PAD (with
revascularisation/aortic aneurysm )

* LDL-C - >4mmol/L to proceed ( point of @ testing)
* Aim for average LDL <2.6mmol/L O

* Looking at Primary composite outcome — IVIACQ/:HD death, Ml,
fatal/non-fatal ischaemic stroke, urgent coronar ascularisation.

e Central appointments made harnessing NHS digita - feasibility
information looking at areas with high CV outcomes

https://www.orion4trial.org/homepage-uk



Out of the Box thinking ... what about incretin
therapy 7

* Melvin has a high HbA1l noijeeds additional therapy

* |f we look at adding SGLT2i @LP-l , we get the following NNTs (5 year) :
* MI, Stoke, CVD — 22

* HF-14 @@

 Renal Fx decline—9

e Average LDL-C reduction with GLP-1 rec@) agonist therapies is modest,
typically ranging from 4% to 8% of baselin@-cholesterol levels; dual
GIP/GLP-1 agonists may achieve even greater@tions of about 7% to
12%

Hasegawa Y, Hori M, Nakagami T, Harada-Shiba M, Uchigata Y. Glucagon-like peptide-1 receptor agonists reduced the low-density lipoprotein cholesterol in Japanese patients with ty;iabetes mellitus treated with statins. J Clin Lipidol. 2018 Jan-Feb;12(1):62-

69.el.doi: 10.1016/j.jacl.2017.11.006. Epub 2017 Nov 21. PMID: 29217412.
Chae Y, Kwon SH, Nam JH, Kang E, Im J, Kim HJ, Lee EK. Lipid profile changes induced by glucagon-like peptide-1 receptor agonists in patients with type 2 diabetes: a systematic review and network meta-analysis. Expert Rev Clin Pharmacol. 2024 Aug;17(8):721-

729. doi: 10.1080/17512433.2024.2363838. Epub 2024 Jun 6. PMID: 38832475,




In the future what might be available for

treatment O

* next-generation PCSK9-targe4\th

injds for Melvin ...

apies are emerging, such as oral inhibitors, vaccines,

and gene editing applications usipg CRISPR-Cas9, which may revolutionize lipid

management but are still in the ev mental stages

* Other antisense oligonucleotides are™dir d at molecules such as apolipoprotein C3,
angiopoietin-like protein 3, and lipopro Lp(a)); examples include pelacarsen and
olpasiran, which show promise for genet iven dyslipidemias and particularly for
lowering Lp(a), a difficult-to-treat risk facto

* Obicetrapib, a new CETP inhibitor, has demonst{at
as improvement in HDL cholesterol and other apii
next-step therapy after statins and ezetimibe. Inve:
functionality and ApoAl also continue, though clinica

significant LDL-C reduction as well
oteins, and is positioned to be a
naI strategies to enhance HDL

/cy remains under study

Advances in lipid management: current challenges and new horizons | Medicine Today

Capuozzo M, Ottaiano A, Cinque C, Farace S, Ferrara F. Cardiovascular risk management beyond statins: review of new therapies available in Italy. Egypt Heart J. 2025 Jul 1;77(1)% .543044025006600. PMID: 40593368; PMCID: PMC12214137.

Massimiliano Ruscica, Alessandra Bertoletti, Cecilia Gobbi, Cesare R Sirtori, Stefano Carugo, Alberto Corsini, Lipid-lowering approaches to manage statin-intolerant patients, European<§e

i59, https://doi.org/10.1093/eurheartjsupp/suae007

af’nal Supplements, Volume 26, Issue Supplement_1, April 2024, Pages i56—

Lipid-lowering therapy. What comes after the standard treatment? (Statin/Ezetimibe/PCSK9)

Banach M, Surma S, Toth PP; endorsed by the International Lipid Expert Panel (ILEP). 2023: The year in cardiovascular disease - the year of new and prospective lipid lowering therapies. Can we render dyslipidemia a rare disease by 2024? Arch Med Sci. 2023 Nov
2;19(6):1602-1615. doi: 10.5114/aoms/174743. PMID: 38058712; PMCID: PMC10696981.


https://medicinetoday.com.au/mt/2025/may/regular-series/advances-lipid-management-current-challenges-and-new-horizons
https://doi.org/10.1093/eurheartjsupp/suae007
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/lipid-lowering-therapy-what-comes-after-the-standard-treatment-statin-ezetimi
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/lipid-lowering-therapy-what-comes-after-the-standard-treatment-statin-ezetimi
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/lipid-lowering-therapy-what-comes-after-the-standard-treatment-statin-ezetimi
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