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Areas with higher deprivation* show higher rates 

of mortality from CVD1

 Most recent official and health survey data are used to produce an estimate for numbers living with heart and circulatory diseases across the UK. *Per IMD, an overall measure of deprivation constructed by combining seven domains of deprivation according to their 
respective weights (income deprivation: 22.5%; employment deprivation: 22.5%; education, skills and training deprivation: 13.5%; health deprivation and disability; 13.5%; crime: 9.3%; barriers to housing and services: 9.3%; living environment deprivation: 9.3%).2,3

 CVD: Cardiovascular disease; IMD: Index of Multiple Deprivation. 

 1. British Heart Foundation. Heart and Circulatory Disease Statistics 2020. Available at https://www.bhf.org.uk/what-we-do/our-research/heart-statistics/heart-statistics-publications/cardiovascular-disease-statistics-2020. Accessed March 2021. 2. ONS. Health 
Areas (April 2020) Map in England and Wales. Available at https://geoportal.statistics.gov.uk/datasets/c39a892d9c1846ddbfbe7e0bd5832dea. Accessed March 2021. 3. National Statistics. English indices of deprivation 2019. Available at 
https://www.gov.uk/government/statistics/english-indices-of-deprivation-2019. Accessed March 2021. 
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South West (latest 3 years available, under 75s)1

Estimated death rate for heart and circulatory diseases per 100,000: 63.5
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In the UK, estimated death rate for heart and 

circulatory diseases per 100,000: 76.11

Health Areas 

(April 2020)2



The diagnosed prevalence of cardiovascular related conditions varies by region (2018/2019)2

 CHD: Coronary heart disease; CVD: Cardiovascular disease; TIA: Transient ischaemic attack. 

 1. British Heart Foundation. CVD statistics factsheet - UK. Available at https://www.bhf.org.uk/-/media/files/research/heart-statistics/bhf-cvd-statistics-uk-factsheet.pdf?la=en&rev=0b648336c51b4e93abcf8f1bc3e5fc77&hash=2A148FB72D2BAFA8921BEFC8BAB719EC64B69185 . Accessed April 2021. 2. British 

Heart Foundation. Diagnosed prevalence by local authority 2018/19. Available at https://www.bhf.org.uk/what-we-do/our-research/heart-and-circulatory-diseases-in-numbers/incidence-and-prevalence-incidence-by-local-authority. Accessed April 2021.
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CVD is responsible for 27% of all deaths in the UK1

CVD leads to 

1 death 

every 3 minutes1

3



The Clinical Problem (NICE)

 160,000 deaths from CVD in 2015 (26% of all death in UK)

 42,000 under age 75 died from CVD

 Death rates peaked in the 1970s

 Healthcare costs of CVD - £9 billion

 CVD cost to the UK Economy £19 billion 



 ASCVD: atherosclerotic cardiovascular disease; LDL-C: low density lipoprotein cholesterol; MI: myocardial infarction; PAR: population attributable risks.

 1. Yusuf S, et al. Lancet 2004;364:937–952; 2. ESC/EAS Guidelines for the management of dyslipidaemias. Mach F, et al. Eur Heart J 2020;41:111–188. 

Figure adapted from Yusuf S, et al. 2004.

Elevated LDL-C is a major modifiable risk factor for ASCVD1,2

Nine modifiable risk factors account for ≥90% of first-MI risk1
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Tackling increased LDL-C could help us combat high rates of 

CVD-related mortality1,2

 Overall mortality risk increases with LDL-C Level4

 LDL-C levels in patients with HeFH 

are two- to three-fold higher than 

patients without HeFH5

 ASCVD: Atherosclerotic cardiovascular disease, CVD: Cardiovascular disease; HeFH: Heterozygous Familial Hypercholesterolemia, LDL-C: Low-density lipoprotein cholesterol.

 1. ESC/EAS Guidelines for the management of dyslipidaemias. Eur Heart J. 2020; 41(1):111-188. 2. Borén J, et al. Eur Heart J. 2020; 0: 1-28. 3. Ference BA, et al. Eur Heart J. 2017; DOI: 10.1093/eurheartj/ehx450. 4. Séguro F, et al. Arch Cardiovasc Dis. 2015; 108: 511-518. 

5. Krähenbühl S, et al. Drugs. 2016; 76(12): 1175-1190.

Adapted from Séguro F, et al. 2015

Increased LDL-C levels 

are a proven, direct 

cause of ASCVD1-3
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Diagnosis of FH

Total Cholesterol >7.5 mmol/L & LDL > 4.9 adults

Total Cholesterol >6.7 mmol/L & LDL > 4.0 children

Consider FH

Look for Simon Broome Criteria

Tendon 

xanthoma

In patient or 

1st/2nd degree 

relative

Confirmed 

mutation

If mutation 

present = pt

has FH

Family 

history of MI

1st degree 

relative <60y

2nd degree 

relative <50y

FHx of high 

cholesterol

1st/2nd degree 

relative

Chol >7.5 adult

Chol >6.7 

children

Possible 

Familial 

Hypercholesterolaemia

Definite

Familial 

Hypercholesterolaemia

Refer All to Secondary 

Care



Statins









All trials (statin vs control OR more vs less statin): Proportional effects 

on MAJOR VASCULAR EVENTS per mmol/L reduction in LDL-C 

0.5 0.75 1 1.25

Control/less

better

Statin/more
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Non-fatal MI

CHD death

Any major coronary event

CABG

PTCA

Unspecified

Any coronary revascularisation

Ischaemic stroke

Haemorrhagic stroke
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Any stroke

Any major vascular event
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0.73 (0.69 - 0.78)
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0.79 (0.72 - 0.87)

1.12 (0.88 - 1.43)
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Outcome
Statin/more Control/less

RR (CI) per mmol/L

LDL-C reduction

No. of events (% per annum)

99% or 95% CI

Lancet  2010; 376: 1670-81 CTT Collaboration



LDL Reduction Lowers CV Risk 

Data from studies of non-statin lipid-lowering medications superimposed upon data from the Cholesterol Treatment Trialist’s 2005 meta-

analysis suggest that reduction of coronary event risk due to reduction of LDL-C is independent of method



The ESC/EAS Guidelines recommend intensive reduction 

of LDL-C in uncontrolled patients to reduce CV risk1

 Recommendations across CV risk categories1

 The updated ESC/EAS Guidelines 

recommend 

an LDL-C reduction of ≥50% from 

baseline and LDL-C goals of <1.8 

mmol/L and <1.4 mmol/L in high-risk 

and very high-risk patients, 

respectively1

 CV: cardiovascular; EAS: European Atherosclerosis Society, ESC: European Society of Cardiology, LDL-C: Low-density lipoprotein cholesterol, LLT: Lipid lowering therapy.

 1. ESC/EAS Guidelines for the management of dyslipidaemias. Eur Heart J. 2020; 41(1): 111-188.

Adapted from the ESC/EAS guidelines, 2019
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The ESC/EAS Guidelines recommend 

adding a non-statin LLT to a maximally 

tolerated statin therapy in patients who 

cannot tolerate the recommended intensity 

of a statin because of adverse effects or 

have not achieved their lipid goal1







 Image used with permission.

 LDL-C: Low-density lipoprotein cholesterol.

 1. Ryan A, et al. BMJ. 2018; 360: k946. 

Numerous targets have been explored to lower LDL-C1
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C: chylomicron

CR: chylomicron remnant

HMG-CoA: 3-hydroxy-3-methylglutaryl coenzyme A

L: low-density lipoprotein

LDLR: LDL receptor

LRP: LDL relation protein receptor

LPL: lipoprotein lipase

NPL1C1: Niemann-Pick C1-like 1

PCSK9 ab: Proprotein convertase subtilisin/kexin type 9 antibody

V: very low-density lipoprotein



Lipid Lowering Therapies

Reduction in LDL Cholesterol

Dose mg/day 5 10 20 40 80 267 180

Fluvastatin - - 21% 27% 33%

Pravastatin - 20% 24% 29% -

Simvastatin - 27% 32% 37% 42%

Atorvastatin - 37% 43% 49% 55%

Rosuvastatin 38% 43% 48% 53% -

Ezetimibe 18%

Fenofibrate 20%

Bempedoic Acid 17%

PCSK9 Inhibitors 55%



Ezetimibe

 MOA – Reduces GI absorption of cholesterol

 Inhibits the Niemann-Pick C1-like 1 (NPC1L1) protein

 Reduces serum cholesterol by 18%

 Side –effects: headache, GI upset, muscle ache and deranged LFTs.



Fibrates

 MOA – activate PPARα (peroxisome proliferator-activated receptors α)

 Transcription factor that activates lipid metabolism

 Reduces triglycerides and LDL (less), increases HDL

 Side–effects: muscle ache, rarely acute pancreatitis



New Therapies

 Anti-proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors

 Bempedoic Acid

 Inclisiran (PCSK9i with a different MOA)

 Icosapent Ethyl (Vazkepa)



The mechanism of action of bempedoic acid is 

complementary yet distinct from statins1

 Adapted from Pinkosky SL, et al. 2016.

 ACL: ATP-citrate lyase; ACSVL1: Very long-chain acyl-CoA synthetase-1; ATP: Adenosine triphosphate; HMG-CoA: 3-hydroxy-3-methylglutaryl-CoA; HMGR: 3-hydroxy-3-methylglutarate-CoA reductase; LDL: Low-density lipoprotein cholesterol; LDL-C: Low-density 

lipoprotein cholesterol; LDLR: Low-density lipoprotein receptor; TCA: Tricarboxylic acid.

 1. Pinkosky SL, et al. Nat Commun. 2016; 7: 13457. 2. NILEMDO®. Summary of Product Characteristics. Available at https://www.medicines.org.uk/emc/product/11743. Accessed March 2021.

• Citrate is converted into cholesterol in a 

series of reactions in liver and muscle cells1

• Bempedoic acid is a pro-drug and 

requires activation by ACSVL1; this is 

expressed primarily in the liver and not 

in skeletal muscle2

• Bempedoyl-CoA, activated bempedoic acid, 

inhibits ACL and cholesterol synthesis 

(upstream of the statin target) thereby 

lowering LDL-C levels in the blood via 

upregulation of LDL receptors1

• Due to this novel mechanism of action, 

bempedoic acid is not activated in the 

skeletal muscle1,2
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NICE Technology Appraisal Guidance [TA694] April 20211

 NICE: National institute for health and care excellence.

 1. NICE. Bempedoic acid for treating primary hypercholesterolaemia or mixed dyslipidaemia [TA694]. Available at www.nice.org.uk/guidance/ta694. Accessed April 2021. 

Bempedoic acid with ezetimibe for treating primary hypercholesterolaemia or mixed dyslipidaemia1



NILEMDO® and NUSTENDI®

 *Placebo-corrected LDL-C reductions in pivotal NILEMDO® studies: CLEAR Harmony, 18% (NILEMDO®: n=1,488; placebo: n=742); CLEAR Wisdom, 17% (NILEMDO®: n=522; placebo: n=257); CLEAR Serenity, 21% (NILEMDO®: n=234; placebo: n=111); 

CLEAR Tranquility, 28% (NILEMDO®: n=181; placebo: n=88). All p<0.001 for NILEMDO® vs placebo. CLEAR Harmony and CLEAR Wisdom included patients with ASCVD, HeFH or both, taking maximally tolerated statins (which could be no statin) +/- other LLT. 

CLEAR Serenity included primary and secondary prevention patients with statin intolerance taking very-low dose statin, non-statin LLT, or no LLT. CLEAR Tranquility included primary and secondary prevention patients with statin intolerance taking ezetimibe with low dose, 

very-low dose or no statin +/- other non-statin LLT.1-4 

**p<0.001 for NUSTENDI® vs placebo. Study 053 included patients with ASCVD, HeFH or multiple CVD risk factors, taking maximally tolerated statin therapy (which could be no statin).5

 AE: Adverse event; LDL-C: Low-density lipoprotein cholesterol.

 1. Goldberg AC, et al. JAMA. 2019; 322: 1780-1788. 2. Laufs U, et al. J Am Heart Assoc. 2019; 8: e011662. 3. Ray KK, et al. N Engl J Med. 2019; 380: 1022-1032. 4. Ballantyne CM, et al. Atherosclerosis. 2018; 277: 195-203. 5. Ballantyne CM, et al. Eur J Prev Cardiol. 2020; 27(6): 593-603. 6. NILEMDO®. Summary 

of Product Characteristics. Available at https://www.medicines.org.uk/emc/product/11743. Accessed March 2021. 7. NUSTENDI®. Summary of Product Characteristics. Available at https://www.medicines.org.uk/emc/product/11744. Accessed March 2021. 

In the clinical trial programme, NILEMDO® demonstrated a: 

17–28% LDL-C REDUCTION
(placebo-corrected) from baseline at 12 weeks, depending on 
risk factors and concomitant medicine*1-4

NUSTENDI® demonstrated a:

38% LDL-C REDUCTION
(placebo-corrected) from baseline at 12 weeks**5

• Most commonly reported AEs during pivotal trials were 
hyperuricaemia (3.8%), pain in extremity (3.1%) and 
anaemia (2.5%)†6

• Most commonly reported AEs during pivotal trials were 
hyperuricaemia (4.7%) and constipation (4.7%) †7
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NILEMDO®
(bempedoic acid) NUSTENDI® (bempedoic acid and ezetimibe)

Gout was reported in 1.4% of patients treated with bempedoic acid and 0.4% treated with placebo†6,7



In the clinical trial programme, NILEMDO® and NUSTENDI®

were generally well tolerated1,2

 AE: Adverse event.

 1. NILEMDO®. Summary of Product Characteristics. Available at https://www.medicines.org.uk/emc/product/11743/smpc#gref. Accessed March 2021. 2. NUSTENDI®. Summary of Product Characteristics. Available at 

https://www.medicines.org.uk/emc/product/11744/smpc#gref. Accessed March 2021.

Most commonly reported AEs during pivotal 
trials were:1

• Hyperuricaemia (3.8%)

• Pain in extremity (3.1%)

• Anaemia (2.5%)
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Most commonly reported AEs during pivotal 
trials were:1

• Hyperuricaemia (4.7%)

• Constipation (4.7%)



New Therapies – PCSK9 Inhibitors

 Proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors

 2 Available in UK Evolocumab (Repatha) & Alirocumab (Praluent)

 Monoclonal antibodies, sc injection, 2 or 4 weekly



NICE - PCSK9 Inhibitors

 Evolocumab and alirocumab can be used if the LDL remains persistently 

above the following thresholds despite maximum tolerated treatment:



PCSK9 Inhibitors



NICE Technology Appraisal Guidance [TA733] Ocotober 20211

 NICE: National institute for health and care excellence.

1. NICE. Inclisiran for treating primary hypercholesterolaemia or mixed dyslipidaemia Technology appraisal guidance [TA733]Published: 06 October 2021. 

Inclisiran for treating primary hypercholesterolaemia or mixed dyslipidaemia1



 Inclisiran: 

 siRNA conjugated to 
N-acetylgalactosamine

 Subcutaneous administration

 Targeted delivery 
to hepatocytes

 Third generation with 
enhanced stablilisation
chemistry

 Asialoglycoprotein receptor 
(ASGPR):

 Highly expressed 
in hepatocytes only

 High rate of uptake

GalNAc-siRNA conjugates facilitate rapid hepatic uptake

Background



Whitehead et al. Nat Rev Drug Discov 2009;8:129-38

Small interfering RNA (siRNA) targeted to PCSK9 

Mechanism of action

RISC: RNA Induced Silencing Complex
GalNAc: N-acetylgalactosamine
mRNA: messenger RNA



ORION-1: effects on LDL-cholesterol
(two-dose start)
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P-value for all comparisons to placebo <0.0001



Adverse-effects

 From ORION-1 but no side-effects listed in the BNF. 

 The most common adverse events (occurring in >2% of patients) were 

myalgia, headache, fatigue, nasopharyngitis, back pain, hypertension, 

diarrhoea and dizziness. 

 The incidences of these adverse events were not significantly different 

between groups receiving inclisiran and those receiving placebo.



Information about Inclisiran

 http://bswformulary.nhs.uk/chapt
ersSubDetails.asp?FormularyID=57
59&FormularySectionID=2&SubSe
ctionRef=02.12&SubSectionID=A1
00#5759

http://bswformulary.nhs.uk/chaptersSubDetails.asp?FormularyID=5759&FormularySectionID=2&SubSectionRef=02.12&SubSectionID=A100#5759


Icosapent Ethyl (Vazkepa)

 Indication: 

 Adjunct to statin in prevention of cardiovascular events in hyperlipidaemia [in patients with 

triglycerides ≥ 1.7 mmol/L and either established cardiovascular disease, or diabetes with at 

least 1 other cardiovascular risk factor]

 MOA:

 Likely multi-factorial: reduction of triglyceride-rich lipoproteins, anti-inflammatory and 

antioxidant effects, reduction of macrophage accumulation, improved endothelial function, 

increased fibrous cap thickness/stability and antiplatelet effects → stabilisation of 

atherosclerotic plaque

 Cautions: 

 Antithrombotic treatment (bleeding time increased); history of atrial fibrillation or flutter

 Side-effects: 

 Arrhythmias; burping; constipation; gout; haemorrhage; pain; peripheral oedema; skin reactions



When to Refer to the Lipid Clinic





Summary

 The lower the LDL-cholesterol the lower the risk of CVD

 For every 1 mmol/L LDL lowering there is 22% risk reduction in MI after a 

year’s treatment 

 New PCSK9 Inhibitor drugs have changed lipid management and allowed the 

lowest recommended targets to be achieved. 

 The Joint British Societies recommend a non-HDL cholesterol target <2.5 

mmol/L in secondary prevention patients.



Questions? 
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