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Result based reference guide and link to relevant guideline detail

Alternative / Additional lipid lowering options - beyond Atorvastatin

Medication

Notes

When to prescribe

Section link

Rosuvastatin

Water soluble statin

First line alternative medication

Ezetimibe

Additional if non HDLc above target or alternative if statin intolerant

Ezetimibe +
Bempedoic acid

Available as a single
tablet

Consider in non HDLc above target on Ezetimibe monotherapy

Evolocumab/
Alirocumab

Secondary care
presciption only

Secondary prevention: single event LDLc>4mmol/l; two or more events
LDLc>3.5mmol/l; Familial Hypercholesterolaemia LDLc>5mmol/I

Inclisiran

Primary or Secondary
care prescription

Secondary prevention; LDLc >2.6mmol/I

Green section

Icosopent ethyl

Primary or Secondary
care prescription

Secondary prevention: consider if on statins and fasting TG = 1.7mmol/L and LDLc
1.04 - 2.6mmol/L

Guidance related to Interpretation of lipid profile

Parameter Value Clinical scenario Section link
HDL >5.9mmol/I Assessment for severe hypercholesterolaemia Peach section
non c
>2.6mmol/I Need to intensify lipid lowering in secondary prevention patients Green section
LDLc >2.0mmol/I Need to intensify lipid lowering in secondary prevention patients Green section
Triglycerides >5mmol/I Measure fasting lipid profile
Apoli tei Yellow section
polipoprotein Measured if fasting triglycerides >10mmol/I
B100
Total cholesterol >7.5mmol/I + Personal or first degree relative history of IHD/CVD event <60yrs OR
+ First /second degree relative with total cholesterol >7.5mmol/l or LDL>4.9mmol/| Peach section
LDLc >4.9mmol/I

Consider Familial Hypercholesterolaemia

Lipoprotein (a)

Consider measuring if personal or first degree relative with history of IHD/CVD
<60yrs or lipoprotein (a)>200nmol/l in a first degree relative




FOR AN INTERACTIVE VERSION OF THIS CHART CLICK HERE

Summary of National Guidance for Lipid Management for

Primary and Secondary Prevention of CVD

EDLLABOR.&TIVE

INITIAL CONSIDERATIONS:

» Measure non-fasting full lipid profile (total cholesterol, HDL-C, non-HDL-C, triglycerides) and HbA1c as part of an initial baseline assessment. » Consider secondary causes of hyperlipidaemia and manage as needed.

« Ensure appropriate baseline and follow up tests as detailed on page 2. Measure BMI.

» ldentify and exclude people with contraindications/drug interactions  » If non-fasting triglyceride above 4. 5mmol/L see page 2.

¥
PRIMARY PREVENTIGN SEVERE HYPERLIPIDAEMIA SECONDARY PREVENTION
= who do not have established f TC>7_.5mmoliL andior LOL-C C na
ment tool where appropriate =4 SmmolL and/or non-HDL-C
5 BmmoliL, a persanal andior family
history of confirmed CHD (<60 years)
and with no secondary causes:
h 4 b 2 - - ) 4 suspect familial
Age =84 Type2 | [Type 1 diabetes, if they have | [ CKD eGFR Age 285 hypercholesterolasmia (possible
& QRISK diabetes urmnrnﬂanl'ﬁefcluwng = B years if heterozygous FH)
210% over & QRISK | | = Owver 40 yes) mLf appropriate Do not use QRISK
next 10 =10% over | |« Ha:l dldreiesfnr =10 min/1.73m? consider nisk assessment tool fion while manag
years next 10 and’or co-morbadities, + Atorvast
years . Hmla established albuminuria frailty & life patient preferen
nephropathy ) expectancy DIAGNOSIS AND REFERRAL
" Have olher CUD nisk Take fasting blood for repeat lipid
profile to measure LDL-C
* * # * * Use the Simon Broome or Dutch + Measure full lipid profile again after 2-3 + If high intensity statin treatment does not achieve expected reduction (see
Lipid Clinic Network {DLCHN) months (non-fasting). table on page 2) after 2 to 3 months
Discuss the benefits of kfestyle changes and identify and address all modifiable risk factors - criteria to make a clinical « Aim for an LDL-C of £ 2.0 mmolL, or non- - Discuss treatment adherence, timing of dose, diet and lifestyle measures
smoking, diet, cbesity, alcohol intzke, physical activity, blood pressure and HbAlc. diagnosis of FH HOL-C of % 2.6 mmoliL - If started on less than atorvastatin 0mg and the person is judged to ba
Offer people the opportunity to have their risk of CVD assessed again after they Lksex clirscal ok = full lipid + LDL and nan-HDOL-C levels shaould be at higher risk (based on co-morbidities or dinical judgment), considar
have fried to change their lifestyle {(where applicable) profile and family history to judge the reduced as much as possible. Personalise increasing to 80mg atorvastatin or maximally tolerated dose. For how to
+ likelihood of a familial kpid disorder, tangets based on clinical judgement and increase in peaple with CKD see 'Spacial Patient Populations’ (page 2).
rather than using strict lipid cut-off an informed discussion with patient. See = |f patients on a high-intensity statin have side effects, offer a kower dose or an
Consider additional risk factors, if present, together with QRISK score (treated for HIV, values alone. Titration Thresholds / Targeis (page 2) altermnative statin (see page 2 Extent of fipid lowenng with available therapies’)
severe mental illness, taking medicines that cause dyslipidaemis, systemic inflammatory
disorder (.g. SLE), impaired fasting glycaemia, recent change in risk factors) Refer to Lipid Clinic for further -
assessment if clinical diagnosis Escalating lipid lowering treatment
o TCo8 ol ancior If maximum tolersted dose of statin does not control non-HDL-CILDL-C well encugh sfier 2-3 menths confimm statin adherence,
PRIMARY PREVENTION LDL-C >6.5mmadlL and'or fthen consider the following escalation of reatment options based on shared decision making with the patient.
neffe inappropriate, di non-HDL-C =7.5mmolL or * Ensure an informed discussion between the clinician and the person about the risks and benefits of additional
statins, and offer reatment based on an informed s triglycerides = 10mmol’L lipid-lowering treatments.
Atorvastatin 20myg daily (regardiess of famity history) (page 2) -mwwhmwﬁﬁﬂrnﬂmmmmmmm
+ + Do not routinely de-escalate lipid lowering therapies when levels are lower than NICE target, except if
+ Measure full ipid profile again afer 2-3 months (non-fasting). TREATMENT TARGETS IN FH ity inclieated o besed on) e porns nees o preloroncon
+ High intensity statin treatment should achieve reduction of non-HDL-C = 40% from If dinical diagnosis of FH andior 2 k. 2 -
baseling. If not achieved after 2-3 months; other nsk faciors present foliow the Ezetimibe 10mg daily Injectable therapies™
- Discuss treatment adherence, timing of dose, diet and lifestyle recommended freatment management (MICE TA38E). Reassess If non-HOL-C = 2 émmaol/L;
- If at higher risk (based on comorbidities, risk score or dinical judgement — see page pathway for primary or secondary after three months. If Arrange fasting blood test to
2 ‘Adaitional Risk Factors') consider increasing the dose every 2-3 months upto a prevention as for non-FH, BUT non-HOL-C remains = measure LOL-C to assess
maximum dose of atorvastatin 80mg daity. Aln I achieve of . 2 5mmoliL; consider igibility:
- For how to increase in people with CKD see ‘Special Patient Popuiations' (page 2). ,_ﬁd:;gfm_gm If statin intolerance is confirmed, consider: injectable therapies :Edl::an-iﬂasﬁng LOLC =
-C) from basefine. - Ezetimibe 10mg monotherapy. Assess response after 3 amange & fasting biood 2 mmol/L despite maximum
# months (TAIES) test and assess eligibility m 1 lipid loweri
= Foat P ———— - " Consider specialist referral for - Ezetimibe 10mg/bempedaic acid 130 mg combination " ¥
patients on a high-intensity statin have side effects, offer a lower dose or an alternative further treatment 10 mg (TAT23)
stalin (see page 2 ‘Extent of lipid lowsring with svailable therspies’) consideration of PCSKSi therapy IF uhan_ezatmlhealuna:bumlnurimlnun-l-lnl.-c or
+ If maximum tolerated dose of statin doss not achisve non-HOL-C reduction > 40% of - they are assessed fo be atvery suflicierty {NICE TAE24) ;b - PCSKS - 508 overeaf for
baseline value after 2-3 months consider adding Ezetimibe 10mg daily (MICE TA385) high risk of a coronary event™ *  Inclsiran and PESKS! LDL-C threshalds. (TA3834)
« If statin treatment is confraindicated or not tolerated; - OR therapy is not tolerated = 2.6mmoliL despite e shimid o .
- Ses AAC Statin Intolerance Algorithm for advice regarding adverse effects LINK - OR LDL-C remains =5mmioliL mmﬂ::n;&' Injectable m;:":;lw Mo be prescried concurmently N "E"ﬂ?"ﬁ!’mm":‘t;.:-d‘lr
- Ezetimibe 10mg monotherapy may be considered. Assess response after i] amange a fasting blood test and assess eligibility criteria P (if not previously considersd)
- Ezetimibe 10mg/bempedoic acid 180 mg combination may be considered when - OR LDL-C remains >3.5mmolL (TA302/204, TAT33)
ezefimibe alone does not control non-HOL-C/LDL-C well enough (MICE TASS4). (secondary prevention)
+ despite maxmal tolerated stafin and Additional CV risk reduction considerations - check fasfing frighycerides levels and consider icosapent ethyl.
8 3 See trighycerides section overlaaf.
If mon-HDL-C reduction remains < 40% of baseline despite maximal tolerated lipid lowering *defined a3 any of the following:
therapy (including people with intolerances and coniraindications) consider referral to + Established coronary heart disease Consider ezetimibe in addition to the maximum tolerated intensity and dose of statin to reduce CVD risk further,
specialist lipid management clinic according to local arangements + Two ar more ather CVD risk factors even if the lipid target for secondary prevention of CVD is met. (NG238)

MORE DETAILS: BEYOND STANDARD THERAPY TREATMENT



https://www.england.nhs.uk/aac/publication/summary-of-national-guidance-for-lipid-management/
https://www.healthinnovationyh.org.uk/lipid-management-tool/

PAGE 2 AAC SUMMARY

MANAGEMENT

EXTENT OF LIPID LOWERING WITH AVAILABLE THERAPIES

This guidance applies io new patients and may also be taken into consideration for those already
on statine at their annual review. If 40% reduction of non-HDL-C. or target kevels are not achieved,
offer high intensity statins. Discuss with people who are stable on a low- or medium-ingensity statin
the likely benefits and potential risk of side effects if changed to a high-intensity statin when they
have a medication review and agree with the person whether a change is needed.

Ezetimibe, alirocumab, evolocumak or inclisiran can be added when patients’ LDL-C levels are
not lowered enough with the maximally tolerated dose of statins. If statins are contraindicated
or not tolerated and ezetimibe alone does not control LOL-C wedl encugh, bempedoic acid with
ezetimibe is an option. Do not offer a fibrate, nicotinic acid, bile acid binder or omega-3 fatty
acids alone or in combination with statin, for the prevention of CVD (check MICE NG238 and
TAS0S for exceptions).

Use QRISK3 version of the calculator {or QRISH2 if not available).

- Dio not use this sk assessment iool for people with established CVD or those who are already at
high risk of developing CVD because of FH or other inherited disorders of lipid metabolism.

- Do niot use a risk assessment tool to assess CVD risk in people with type 1 diabetes, or eGFR
< 6l mLfmin/1.73 m# andior albuminuria (s already at high risk of developing CVD).

- Consider people aged = 85 at increased risk of CWVD becsuse of age alone parficularly people
who smoke or have raised BF:

- f QRISK <10% over next 10 years. do not rule out treatment if there is an informed
preference for taking a statin or 8 concem that risk may be underestimated.

- Consider & lifetime nisk tool (e.g. ORISK3-lifetime) to inform discussions on CVD nisk and to
motivate lifestyle changes, particulary for people with a 10-year score < 10%, and pecple <
40 who have CVD risk factors.

Additional Risk Factors

Mote, standard CVD risk scores including QRISK may underestimate risk in people who have

additional risk becauss of underlying medical conditions or treatments. These include, but not

limited to the following group of people;

+ pbesity increases CVD nsk (MICE CG188)

+ treated for HIV

+ severe mental illness

+ taking medicines that can cause dyslipidaemia such as antipsychofic medication,
corticosternids or immunosuppressant drugs

+ already taking medicines to treat CVD risk factors

+ autnimmune disorders such as SLE, and other systemic inflammatory disarders

+ non-diabetic hyperghrcaemia

+ mignificant hypertriglycendaemia (fasting trighycerides 4.5-8.9mmaolfL)

+ recent risk factor changes e.9. quit smoking, BP or lipid freatment

Consider socic-economic status as an additional factor confributing to CWD nisk (if not already

in the risk calculator).

SPECIAL PATIENT POPULATIONS
Type 1 Diabetes
While MICE recommends offering stafins io pafients with Type 1 diabetes as detailed in the
algorithm, it also states io consider statins in those aged 18 to 40 with type 1 diabetes. including
those who have had diabetes for £ 10 years
Chronic Kidney Disease
Offer atorvastatin 20mg for the primary or secondary prevention of C\VD to people with CKD
{eGFR less than 60 mLmin'1_73m? andior albuminuria)
Increase the dose if tanget is not achieved and eGFR is 30 mbL‘mind1.73m* or more.
Agree the use of higher doses with a renal spedalist if eGFR is less than 30 mbLimin'1.73m?
Statins in Pregnancy and Lactation
Siafins should be stopped 3 months before attempting to conceive and not be restarted until
breasffeeding is finished. Stop statins if pregnancy is a possibility.

ABBREVIATIONS

non-HDL-C: non-high density lipoprodein cholesterol

PCSKAI: proproten convertase sublisin kexin 9
monocional antibody inhibitor

QOF: Quality and Outcomes Framework

SLE: systemic lupus erythematosus

SPC: summary of product characienstics

TC: total cholestenol

ALT: slanine aminotransferase

AST: aspartate aminctransferase

CHD: coronary hear disease

CKD: chronic kedney disease

CVD: cardiovascular disease

FH: familtal hypercholesterolaesmia

JBS: Joint British Socetes

LD -C: bow density kpoprotein cholestanl

Approsimate reduction i LDL-C

‘Statin dose mg/day B 10 20 a0
Fluvastatin 1%
Pravastatin 20% 24%
| Simyastatin 7%
Roswvastatin

Atorvastatin + Ezefimibe 10mg

] Low intensity statins will produce an LDL-C reduction of 20-30%
[ medium intensity statins will produce an LOL-C reduction of 31-40%
[ High intensity statins will producs an LOL-C reduction above 40%
B simvastatin 80mg is not recommended due to risk of muscle tosdcity

* Rosuvastatin may be used as an altemative to atorvastafin if compatible with ather
drug therapy. Some people may need a lower starting dose (see BNF).

* Lows'medium intensity stafins should only be used if intolerance or drug inferactions.

= Ezetimibe when combined with any statin is likely to give greater reduction in non-
HOL-C or LOL-C than doubling the dose of the statin.

« PCSKSi (MICE TAZ23, TA394) alone or in combination with stafine or ezetimibe
produce an additional LDL-C reduction of approamately 50% (range 25-T0%:).

« Bempedoic acid when combined with ezetimibe (TAGS4) produces an additional
LOL-C reduction of approximately 28% (range 22-33%).

= Inclisiran (TAT33) alone or in combination with stafins or ezetimibe produces an
additional LDL-C reduction of approximately 50% (range 48-52%) but no clinical
outcome evidence is cumently available.

Baseline Measuremants
In addition to full lipid profile, measure renal, thyroid and liver profiles (including
albumin} and HbA1c to exclude secondary causes and co-morbidities.
Measure baseline liver transaminase (ALT or AST) before starting a stafin.
Measure CK if unexplained muscle pain before starting a statin.
CK should not be measured routinely especially if a patient is asymplomatic.

Primary Prevention Secondary prevention

Lipid Praofile ALT or AST Lipid Profile ALT or AST
L 1’
L | v 1 + | v
f targets &re not met, and up-tiration |s agresd, repeat full lipid
jprofile and ALT or AST within 2-3 months of each up-titration
af statin dose or addiion of ezetimibe as required

+ | v | i [ I

il [ | ]
Provide annual magication revisws for people taking satins fo discuss sfectivensss of therapy,
madicings adterence, iifestye modification and address CVD risk Bcfors.
“Offer in ¥ o and in primary pr an annual nan-fasting full loid
profile o infarm the discussion anund efisctiveness of lpid iowering therapy and any medicines non-
aherence.

Monitoring

Repeat full lipid profile is non-fasting.

[ho not stop stefins because of an increase in blood glucose level or HbATC

Advize that the risk of muscle pain, tendemess or weskness associated with statins is
emall and the rate of severe muscle adverse effects (rhabdomyolysis) is extremely low.

Liver Transaminases

Measure liver transaminase within 3 months of starting treatment and then within 2-3

maonths of every additional up titration and then again at 12 months, but not again

unless clinically indicated.

I ALT or AST are greater than 3 times the upper limi of normal then do not initiate a statin

or discontinue statin therapy already prescribed and repeat the LFTs in a maonth.

IFALT or AST are glevated but are less than 3 times the upper limit of normal then:

« Do not routinely exclude from stafin treatment

= Continue the stafin and repeat in a month.

« |f they remain elevated but are less than 3 times the upper limit of normal then
continue statin and repeat again in & months.

Reforonces

JB53. 2014, wwwibs3nsk comipages/B.im

Kirsten af & 2005 Hospital Pharmacy 4008687602
Havarese ef &, 2015 Annals. of nlllll.l.ll-dl'_rt Imim’l

NICE 2016 TASS waw nece crg uk'ouidenceiases
NICE 2016 TA83 www nigs crgukiquidance 14333
NICE 2016 TA2S4 www repe org uk/'uidance TA354

TITRATION THRESHOLD | TARGETS

NICE titration threshold | QOF

Prima Escalate ipid lowening therapy if

prevention non-HOL-C reduction from baseline < 40%

Alm for an LDL-C of £ 2.0 mmallL, or

non-HOL-C of 5 2.6 mmobl at keast”

FH Optimise ipid lowering therapy to achieve at
Ieast 50% reduchion in LOL-C {or non-HOL-C.}

“Consider ezefimibe to reduce CVD rigk further, even if the NICE lipid target for
secondary prevention of CWD is met.

“*LDL-C and mon-HDL-C levels should be reduced as much as possible in people
with CVD. Consider a personalised tanget, s clinically indicated, e.g. JBS3
CONSENsUs recommendation

Non-HDL-C = TC minus HOL-C  LOL-GC = non-HOL-C minus (Fasting tighycerides 2 2|

*valid only when fasting triglycerides are less than 4.5 mmol/L

SPECIALIST SERVICES

Scope of specialist service available locally may include; lipid clinic, PCSHS clinic
(offering initiation and subseguent follow up), FH genetic diagnosis and cascade
testing. lipoprotein apheresis service. NICE eligibility criteria for PCSKSi and fasting
LDL-C thresholds are summarised below.

NICE TA393 Alirocumab

MICE TA384 Evolocumab

Primary non-FH or mixed

dyslipidaemia

Primary heterarygous-FH |1 WMo 3000 K8 LDLC > 3.5 mmoliL

'Hl:hryﬂanyufh h:i:lmg MCE; coromary ar other arterial revasoulanisa$ion procadures; CHD,
ischaemic siroke,  Recument CV events ar OV events in mone than 1 vascular bed (that is,
pcipru:.hdm]

Bempedoic acid/ezetimibe and inclisiran are available in primary care and do not
require inifiation by specialist senices.” PCSKS may be available for prescribing in
primary care: see local initiation pathways.

TRIGLYCERIDES

Trighyceride
concentratisn

Greater than
20rmmol’L

10 - 20mmelil

Secondary
Pravention

Without CVD

High rigk
LOLC =40
mmoLiL

Very high risk *
LOLC > 35
mmoLiL

Refer to lipid clinic for urgent specialist review i not a result of
excess alcohol or poor glycaemic control. At sk of acute pancreabitis.
Repeat the TG measurement with a fasting test (after an interval of 5
days, but within 2 weeks) and review for potential secondary causes
of hyperlipideemia. Seek specialist advice i the TG concentration
remains > 10mmaolitre. At risk of acute pancreabitis

If non-fasting triglycedides are greater than 4. 5mmalL, repeat with

a fasting TG measurement Be aware that the CVD sk may be
underestimated by risk assessment ook, optimise e manegement
of other CVD rigk faciors present and seek specialst advice if non-
HOL-C concantration is > 7.5 mmeol/lire.

lcosapent ethyl (TABDS)
« Check fasting triglycerides levels.
= Manage secondary causes of hypeririglyceridaemia.

= Consider icosapent ethyl (TABDS) i patient has established cardiovascular disease
{secondary prevention) gnd

- on stafins and fasting TG 2 1.7mmolL and LOL-C* between 1.04° and =2 6mmolL
* See table above and refer as appropriate.
LHCWMMHQFM:MITGM&DMW&M Consider
usieg an altermatve equation (eg 1, dei: 10,100 2000013 ar
+ labs doert repert calculsted LDL-C beyand one desimal poirt

STATIN INTOLERANCE
Statin intolerance is defined as the presence of clinically significant adwerse effects
from statin therapy that are considered to represent an unacceptable risk to the
patient or that may result in adherence to therapy being compromised.
For people who are intolerant of the recommended stafin treatment see the NHSE AAC
statin intolerance algorithm, available on the NHSE AAC page LINK

“This summary accurately reflects MCE guidance and

LARSE menmmnneintinne™, MCE barch X004



https://www.england.nhs.uk/aac/publication/summary-of-national-guidance-for-lipid-management/

Secondary Prevention Treatment Beyond Standard Therapy

Coronzry Heart Disease / Peripheral Artery Disezse [ Ischaemic Stroke
on Atorvastatin 80mg or Maximum Tolersted Statin Therapy

Fasting Full Lipid Profile to Assess LDL-C* and Triglycerides (TG)

LOL-C
26— 3.5 mmol/L
e

4

* If LDL-C not reported contact local Biochemistry Laboratory [ Lipid Clinic (via Advice + Guidance)

# Very High Risk :- 2 2 events in one vascular bad OR poly-vascular dizease (events in =1 vascular bad)




- MCCELERATED
Statin Intolerance Pathway rccess m

Person at high CVD risk reports potential intolerance to recommended high intensity statin treatment

Consider other potential side effects for statins
« Be aware of Statin Reluctance and Nocebo Effect
* See 'Person Centred Care'

Muscular symptoms not related to statins

+

MNon SRM: Consider other causes e.g. PMR, Vit D deficiency.

Check bone profile, Vit D, CRP.

Tolerable symptoms
Mo clinical concem

CK < 4x ULN

!

MWon-SRM. Consider other causes

Wait for 2 weeks before rechallenge

Reassess and restart with lower dose / alternative statin (see
Offer low or moderate dose of a higher intensity statin (Atorvastatin 10 or 20 mg OD, or Rosuvastatin 5 or 10mg OD)

!

Mo recurrence of muscle symptoms
Titrate at 8 weeks intervals to achieve appropriate targets

!

Symptoms tolerable
Treatment effective, goals achieved
Patient happy to continue

4"—0 Has the patient been symptom free for at least 2 weeks? {NICE TA 393, 304)

This resource relates to NICE guidance:
CG181, CGT1, TA385, TA393/394,
TAGS94, TAT33, QS100

Mew onset or worsening of muscle symptoms
since starting statins? (pain, tenderness or weakness)

l YES

No . . - I *Symmetrical pain and/or weakness in large proximal
4 Symploms typical for Statin Related Muscle toxicity (SRM)*? roups, wo by
l YES

**Consider other causes if new onset of muscle symptoms
of >2 weeks duration in a person previously tolerant

Measure Creatine Kinase (CK) of stath for>3 "

Assess severity of symptoms
+/- repeat baseline assessment™

Intolerable symptoms
and/or clinical concern andfor CK > 4x and < 10x ULN

+

Stop statin for 4-6 weeks
Document time to symptom onset and time to resolution

+

Has CK normalised?

CK > 10x and < 50x ULN

Yes Renal function No Stop statin and consider
44— iablelnormal eGFR ="  Rhabdomyolysis

No Consider Statin induced necrotizing
autoimmune myopathy (SINAM)

Have symptoms resoclved?
Seek specialist advice Urgently
* YES and consider PCSK3i seek specialist advice and

inpatient assessment

<+ YES

- ‘Statin-based Approaches’)
Abbreviations
+ CK = Creatine Kinase
CRP = C-Reactive protein
eGFR = Estimated glomerular filtration rate
PMR = Polymyalgia rheumatica
SIMAM = Statin induced necrotizing autoimmune myopathy
SRM = Statin related muscle toxicity

Consider further options ULN = Upper Limit of Normal Range
For example commence ezetimibe, or ezetimibe with Vit D = Vitamin D

bempedoic acid or inclisiran or PCSK3i as required,
depending on eligibility (TAE34, TAT33, TA 393, TA394) If not

see - ‘Statin-based Approaches’ effectve

Recurrence of muscle symptoms
Short time to onset
Symptoms intolerable



https://www.england.nhs.uk/aac/publication/statin-intolerance-pathway/

« Statins are the comersione for prevention and treatment of cardiovascular (CV)

diseasa with a substantial avidence of reduction of morbidity snd mortality.
Rafer to Lipid Management Pathway and related NICE guidelines (CG181,
CG71) for guidance on initiation, tiration and monioring of statin therapy.

# |n clinical trials, statins were found to be largely well iolerated (often with a
similar adverse effect (AE) profile to placebo), however this is not reflacted
in clinical practice where up to 75% of people started on a statin will
discontinue treatment within 2 years.

« Siopping statin therapy is associated with an increased risk of major CW
avants and there is growing concern that clinicians are labelling patients as
‘statin intolerant’ too quickly. Indeed statin discontinuation is significantly
associated with negative media coverage.

Definition of Statin Intolerance

« |ntolerance to initial statin therapy is defined by MICE as the presence of
dlinically significant adverse effects that represent an unacceptable risk to
the patient or that may reduce compliance with therapy.

» Other definition: any adverse event (AEs) considered unacceptable by
the patient, andior some laboratory abnormalities, both attributed to statin
treatment and leading to its discontinuation.

Statin-assoclated muscle symptoms (SAMS)

« SAMS are one of the principal reasons for statin non-adherence andfor
discontinuation. However, not all such symptoms should lead to a label of
“statin intolerance’ as they may not be truly statin related muscle toxicity
({SRM) as demonstrated by resolution on de-challenge and recurrence with
re-challenge.

HNon-Statin related musculoskeletal symptoms (Non SRM)

« |f patients report sympioms that are not typical of SRM (e.0. asymmetric
distribution, failure to resohe with de-challenge despite normal CK) consider
ather musculoskeletal disorders, metabolic, degenarative or inflammatory a.g.
Vitamin O deficiency. polymyalgia rheumatica. Check Bonae profile, Vit O, CRP.

Considerations when starting a statin to reduce risk of SRM

s Check baseline thyroid, liver and renal funciion, any potential drug interacfions,
and avoid the highest doses in at risk groups (See "Risk Faciors™ balow).

= Ask the person if they have had persistent generalised unexplained muscle
pain, whether associated or not with previous lipid-lowering tharapy. If
they have, measure CH. If CK levels are > dx ULM do not start statin -
investigation reguired.

Do not measure CK if person is asymptomatic.

# Wamn patients about AEs, spedifically muscle symploms. Advise people
who are being treated with a statin fo seek medical advice if they develop
muscle symptoms (pain, iendermess or weakness). If this occurs, measure
CK

Endogenous factors Exogenous Factors
« Femala gendear +« Excessive alcohol intake
# Advanced age (= 75 yrs) # High intensity exercise
» Frailty (reduced lean body mass) # Dehydration
# History of muscle disorder or high CK + Drug interactions with statins
« Impaired renal or hepatic function {including herbal medicines)
« Persanal or family history of intolerance * Vitamin D deficiency
1o lipid-lowering therapies.
« Hypothyroidism

Classification of statin related muscle toxicity (SRM)
Afreic A, ok ail Gl Phanes Ther, 2004, BE4T04T8
SRM Phenotype
LU CK alevation <4x LN

Incidence
1.5-26%

190/100,000

Patiant-years;
0.3-33%

0.2-211 00y

Definition
Mo musche symploms
Muscle sympoms without
CHK ebevation

SRM 1 Myalgia. tolerable

Myalgia, inolerable Muscle symptoms, CK <dx LM,

compate resolution
on dechallenge

CK elevation =4x ULN <10x ULN
* muscle symploms, complete
resolubion on dechalenge
CHK slevabion =10x LN <50%
ULN, muscle symptoms, complete
resolubion on dechalenge

CK elevation >10x ULMN with
evidence of renal impairment +
muscle symptoms or
CK >50m LILN
Detection of HMGCR antibodies,
HMGER expression in muscle
biopey showing autolmmune
rvyosits, incomplets resobution
on dechallenge

Myopathy 500,000

Pabeni-years

Severa myopathy 0.11%

Rnabdomyolysie  ©.1-8.4/100,000

HMGCR = J:hydrony-J-methyiglutany coenzyme A reductase ULN = upper limit of noemal

+ 5RM is a spectrum from myalgia to severe myopathy
« SRM 0 - does not preclude statin therapy, consider reducing starting dose
+= SRM 1-3 manage according to pathway

+ When SRM4 is suspecied, without evidence of impaired renal function,
discontinue statin therapy immediately and refer for outpatient assessment.

Assess and treat possible contributory factors and re-assess the need for a statin.

Intensify lifestyle modifications and consider alternative lipid lowering regimens.

» |f rhabdomyuolysis (SRMS) is suspected, immediately stop statins, urgently refar
to inpatient assessment and management including intravenouws rehydration
as required to presarve renal function. Do not wait for measurement of urinary
myoglobin. Post recoveary, manage as for SRM4.

= Statin induced necrotizing awtoimmune myositis (SINAM) (SRME) should be
suspected in patients with progressive muscle weakness and ongoing CK
elevation despite statin withdrawal. Requires immunosuppressive treatment
and avoidance of re-axposure fo statins. Re-assess the need for lipid lowering

therapy - may be sligible for treatment with PCSKS inhibitor (MICE TA 383, 384).

Person-centred approach to address statin intolerance

Initial Consultation Follow up
+ Be aware of “nocebo effect™ and = Follow up on agreed plan and
“statin reluctance™ address any issues/concarm.
« Reinforce healthy lifestyle habits » Advise patients to contact you if
(e.g. exercisa, reducing waight) they experence muscle symptoms
« Lisien to the concems of each patient + Ongoing patient education and regular
# Explain LOL-C targets and strategies review helps addressing concems
to lower LDL-C¥non-HDL-C around medicine safety and underline
« Discuss options fo reduce LOL-C/ the impartance of adherence.
non-HOL-C with pros and cons
« Explain the benefits of statins
« Evaluate and identify any risk factors
and address (e.g. drug interactions)
« Work with patients to identify and
agree bast opfions and next steps

(1) Noocabo effect is regative sxpectations of
the: patient regarding a treatment lsading o
reporling more negalive efiects even if they
are prescrived a placsbo.

(2) Statin reluctance is an attitudinal state of
aversion o tking siatine {ofien without price
exposune).

Statin-based approaches to manage muscle symptoms

« Adopt person-centred approach as described above.

« Therapy with a lower dose statin is prefermed to no statin

« Apply a repetitive “De-Challenge”™ - "Re-Challenge” approach to establish if
symptoms are caused by a statin(s) and the best statin regimen for each patient.

« Switch to a different statin or re-challenge with the same statin using a lower dosa
or frequency (intermittent dosages)

« Patients who do not tolerate statins on a daily basis, alternate day or twice-weskly
dosing is a good option.

* Rosuvastatin and atorvastatin have longer half-lives, permitting their use on a
non-daily regime.

« Adding ezetimibe to a lower dose statin may be better tolerated with robust
reduction of LDL-C ! non-HDL-C.

« Once a new regima is tolerated, dose / frequency can be up-titrated slowly to
achieve LOL-C / non-HDL-C goals with minimal or no muscle complainis.

It iz important fo note that cardiovascuwlar benefits have nof been proven for all the
above approaches but any reduction of LDL-C / nan-HDL-C is beneficial.

LDL-C lowering options for patients with genuine statin intolerance

« Refar to the AAC Lipid Management Algorithm. 1 Click here

« Consider ezetimiba, (NMICE TA 385) therapy as per algorithm

« Consider ezetimibe combined with bempedoic acid (MICE TA 684) as per algorithm
« Consider inclisiran if eligible for treatment sccording to NICE TA 733

« Consider PCSHKSi if eligible for treatment according to MICE TA 393, 384

Mon-muscle related statin side effects

May vary between different statins. In clinical frials some side effects often associated with statins are not statistically different from placebao.
Most commonly reported: gastrointestinal disturbance and asymptomatic increases in hepatic fransaminases (ALT or AST). May affect up to 1in 10 statin users.
Rarer side effects include: Hepatotowicity, new onset Type 2 Diabetes (benefits outweigh risk, do not stop statin), Renal insufficiency, profeinuna, Newrocognitive

and neurological impairments (no apparent link from RCTs), Intracranial heemomhage (conflicting evidence, benafit outweigh possible harm), Interstitial lung disease,
Pancreatitis, Skin disorders including alopecia, Lupus-like reaction, Sleep disturbance, headache, dizziness, fatigue, depression, sexual dysfunction.

Management: If symptoms appear statin related. consider de-challenge and re-challenge or change to a different statin (e.g. hydrophilic instead of lipophilic).
Liver anzyme abnormalities - minor increases in liver enzymes (<2x ULN) may ba sean within the first three months of statin therapy; temporary discontinuation and further
assessment is warranted if levels exceed 3x ULM. Several studies have confirmed that the cardiovascular benefits of statin treatment in high-risk populations outweigh the

rare adverse effects, such as rhabdomyaolysis.



https://www.england.nhs.uk/aac/publication/statin-intolerance-pathway/

Flow chart for the assessment of severe hypercholesterolaemia

Total Cholesterol > 7.5mmol/L and/or LDL-C (fasting)
> 4.9mmol/L and/or non-HDL-C > 5.9mmol/L

Take fasting blood for repeat lipid profile &

Blood and urine samples to exclude secondary causes of
hyperlipidaemia (U+E, LFT, TFT, HbA1c, Urine ACR)

Review patient to ASSESS
Current drug treatment
Lifestyle including diet (note any fad diets) and physical activity
Alcohol history

Glycaemic control if diabetic

Are there any secondary causes?

Notes

1. Personal history or first degree
relative with confirmed CHD (MI,
CABG, PClI or definite coronary artery
disease on coronary angiography)

< 60 years or second degree relative
with confirmed CHD < 50 years, and /
or family history of total cholesterol

> 7.5mmol/L

2. If fasting triglycerides 24.5mmol/L
refer to hypertriglyceridaemia section

3. All patients should have lifestyle
advice offered and an overall
management plan discussed and
agreed

4. Refer to BNF/SPC for
contraindications, interactions and
increased risk of adverse events with
Atorvastatin 20mg OD

l Yes No

v

Manage any secondary causes and reassess Is repeat LDL-C > 4.9 mmol/L and/or non-HDL-C

> 5.9mmol/L

i Yes

Are tendon xanthomata (visible and/or

|
No

v

palpable) present and/or is there a Assess and manage 10-year CVD risk.

personal and/or family history of
confirmed CHD/raised cholesterol —

Consider Atorvastatin 20mg OD

Yes — No i

Total Cholesterol > 9.0 mmol/L or
Non-HDL-C > 7.5 mmol/L or
LDL-C > 6.5 mmol/L or

Fasting triglycerides > 10 mmol/L?

i Yes No

Consider treating with Atorvastatin 20mg OD.

younger patient

If there is a clinical concern/uncertain family history/poor response to optimal statin/

then submit an Advice & Guidance request via eReferral




Simon Broome criteria for Familial Hypercholesterolaemia (FH)

Definite Familial Hypercholesterolaemia is defined as:

Total cholesterol > 7.5 mmol/L or LDL-C > 4.9 mmol/L in an adult
Total cholesterol > 6.7 mmol/Lor LDL-C > 4.0 mmol/L in a child (< 16 years)
(Levels either pre-treatment or highest on treatment)

Plus
Tendon Xanthomas in - patient
- 1st degree relative (parent, sibling or child) or
-2nd degree relative (grandparent, uncle or aunt)
Or

DNA-based evidence of a variant causing FH

Possible Familial Hypercholesterolaemia is defined as:

Total cholesterol > 7.5 mmol/L or LDL-C > 4.9 mmol/L in an adult
Total cholesterol > 6.7 mmol/L or LDL-C > 4.0 mmol/L in a child (< 16 years)
(levels either pre-treatment or highest on treatment)
Plus
Family history of premature myocardial infarction (one or the other):
- <60 years of age in 18t degree relative
- <50 years of age in 2nd degree relative

Or
Family history of raised total cholesterol:
- >7.5mmol/L in adult 15t or 2nd degree relative or
- >6.7 mmol/L in child or sibling < 16 years.

Do not use Simon Broome LDL-C criteria for relatives of index individuals with clinical
diagnosis of Familial Hypercholesterolaemia because this will result in under diagnosis.

Do not use CVD risk estimation tools as people with Familial Hypercholesterolaemia
are already at a high risk of premature coronary heart disease.

Homozygous Familial Hypercholesterolaemia
Consider a clinical diagnosis of homozygous familial hypercholesterolaemia in patients with an LDL-C > 10
mmol/L (ESC consensus statement on Homozygous FH 2023)



Flow chart for the assessment of Hypertriglyceridaemia

Non fasting Triglycerides Non fasting Triglycerides
4.5 - 9.9 mmol/L 10 — 20 mmol/L
Moderate Severe

v v

1. Identify and initiate correction of possible common secondary causes of dyslipidaemia (see table
below)

2. Repeat full fasting lipid profile for all and include Apolipoprotein B 100 (ApoB) measurement
for those with triglycerides 4.5 mmol/L or above within 5-14 days.

Addressing secondary causes should occur also during this period. NOTES- Recommended diet
should reduce simple sugar, total carbohydrates and fat. Dietary metabolic adaptions can require
upto 3 months for full impact on lipid profile.

- Current abdominal pain needs urgent assessment for pancreatitis.

i ;

Repeat FASTING Repeat FASTING
Triglycerides Triglycerides
4.5 — 9.9mmol/L 10 — 20 mmol/L

Moderate Severe

A4 ¢

Assess and treat CVD risk as for At risk of acute pancreatitis
general population but note that
CVD risk may be Start Fenofibrate 200mg OD; use reduced dose of 67mg
underestimated by risk daily if eGFR 30-59
assessment tools
: : Lifestyle intervention for the longer term: strict fat reduced
Start At tatin 20mg OD if
Qr?sk ;;rg(?/os atin <4mg I diet (< 20% of calories as fat), reduce body weight; reduce

intake of alcohol, improve diet, increase aerobic activity
Lifestyle intervention: reduce
weight, improve diet, reduce Fibrates work through nuclear transcription. Effects become
alcohol intake and increase apparent after ~2-3 weeks of sustained use

aerobic activity

v \

Submit an Advice & Guidance
request via eReferral

e  Non-HDL-C > 7.5 mmol/L Referral to Lipid Clinic

e Untreated ApoB < 1.0g/L

Secondary causes of Hypertriglyceridaemia

e Obesity e Hypothyroidism

e Metabolic syndrome e Renal disease (proteinuria, uraemia or
glomerulonephritis)

o Diet with high fat or calories e Pregnancy (particularly in the third
trimester

e Excess alcohol consumption e Paraproteinaemia

e Diabetes Mellitus (mainly Type 2) e Systemic lupus erythematosus

* Medications (including corticosteroids, oral estrogen, Tamoxifen, thiazides, non-cardioselective
beta-blockers and bile acid sequestrants, Cyclophosphamide, L-asparaginase, protease inhibitors and
second-generation antipsychotic agents such as Clozapine and Olanzapine)




Lipid Management in Pregnancy

General Advice for Familial Hypercholesterolaemia (FH) / Lipid Patient Planning Pregnancy

1.

10.

1.

Risks for future pregnancy should be discussed for women and girls when lipid lowering therapy
is first considered, and should be discussed as part of annual review.

Discontinue lipid lowering therapy for 3 months before attempting to conceive.

Patient who conceive on lipid lowering therapy should stop therapy immediately and be offered
urgent referral for foetal assessment.

Dietary advice should be offered as part of pre-conception planning. Pregnant women should
limit intake of oily fish to no more than 2 portions a week and avoid shark, marlin and swordfish.

Commence Folic Acid 400 mcg OD prior to conception and continue until week 12 of pregnancy
(give 5 mg once daily if high risk high of conceiving child with neural tube defect).

Do not routinely use aspirin. Aspirin should be commenced after first dating scan if risk of pre-
eclampsia (NICE NG 133; see below).

Discuss smoking cessation.
Shared care arrangements for pregnancy, including expertise in cardiology and obstetrics
should be made. Care should include an assessment of coronary heart disease risk;

assessment for aortic stenosis is essential in women Homozygous FH.

Do not monitor lipid profile during pregnancy.

Discuss breast feeding plans — Statins and Ezetimibe can be re-started once breast feeding
completed. Check Lipid profile after 6-8 weeks.

Infants should ideally have a buccal swab to screen for FH at 2 years. Earlier genetic testing
should be considered if risk of Homozygous FH.

Women are considered to be at high risk of pre-eclampsia if they have:

1 or more High Risk factors:

2 or more moderate risk factors :

Hypertension during previous pregnancy

First Pregnancy

CKD

Age 40 or older

Chronic Hypertension

Pregnancy interval > 10 yrs.

Type 1 or Type 2 Diabetes

BMI 35 kg/m? at first visit

Autoimmune disease (SLE,
Antiphospholipid syndrome)

Family history of pre-eclampsia

Multiple Pregnancy




Statins
Statins are contraindicated in pregnancy.

Advise women of childbearing potential of potential teratogenic risks and to stop taking statins if
pregnancy a possibility.

Women planning pregnancy should stop statins 3 months before they attempt to conceive and not
restart them until breast feeding is finished.

Ezetimibe

Ezetimibe monotherapy should not routinely be given to pregnant women and used only if clearly
necessary. There is no clinical data available on the use of Ezetimibe during pregnancy.

Ezetimibe should not be given during breast feeding.
Fibrates
Fibrates should not be used routinely for the prevention of cardiovascular disease.

Fibrates should be avoided in pregnancy. Embryo toxicity demonstrated in animal studies with
Fenofibrate / Gemfibrozil.

PCSKO Inhibitors

Alirocumab should be avoided in pregnancy unless clinical condition requires treatment. Maternal
toxicity demonstrated in animal studies.

Evolocumab should be avoided in pregnancy unless treatments essential; limited information
available.

Inclisiran
Avoid in pregnancy, no data available

Bempedoic Acid

Manufacturer advises avoid in pregnancy, toxicity has been demonstrated in animal studies

Icosapent Ethyl

Avoid in pregnancy, limited information available.



Assessment of potential Familial Hypercholesterolaemia case in a child

Child identified as possible FH due to known FH gene variant in family or unknown if this family carries FH variant. Contact FH genetics nurses for help either via
Advice and Guidance under FH service referrals or 0191 241 8828. They will help direct appropriate evaluation.

Child identified as potential proband
No opportunity to test adult relative OR
Adult relative’s test inconclusive OR
Child tested for some other reason

Bloods
+ normal
Take family history, physical examination

Non -fasted lipid profile, Lipoprotein (a), if not already done

Bloods abnormal

Lifestyle advice
After 2 months
Repeat lipid profile (fasted if TGs not normal on initial sample)
TSH, free T4, HbA1c, LFT, CK, Lipoprotein (a) if not already done

Measure Apolipoprotein B

Consider discussion in TGs = 2.5 mmol/L TGs < 2.5 mmol/L
regional MDT

Discharge

Child identified as having pathogenic FH variant
genetic cascade testing

y

Refer to one of 3 Paediatric

v v

v

Lipid Clinics
¥ p

LDL-C over 4.0mmol/L LDL-C over 3.5 mmol/L LDL-C 3.0-3.5
and positive family historv or Lp(a) > 200nmol/L

LDL-C <3.0 &
Lp(a) <90nmol/L

LDL-C < 3.0 & Dr Mark Anderson, Great
Lp(a) 90-200nmol/L North Children’s Hospital for
Newcastle, Northumberland,

\ 4 \ 4
Activate initial genetic testing Follow up, repeat lipids

-

Gateshead, Cumbria

A

periodically. If LDL-C (or
Pathogenic Pathogenic f
variant variant non-HDL-C equwalent.
found negative remains > 3.1 and family

Discharge

history suggestive of FH,
Repeat lipid profile if not consider genetic testing or

. " already done discussion at regional
Variant Positive If remains abnormal follow MDT 9

Age appropriate up and consider screening
treatment If LDL-C family members with lipid
> 3.5mmol/L prof”eS,

Cascade test family Consider discussion at
regional MDT

TG — Triglycerides
Lp(a) - Lipoprotein (a)

Dr Neil Hopper, Sunderland
Royal Hospital for
Sunderland, South Tyneside
and County Durham

Discharge with
advice to seek
reassessment of
other
cardiovascular risk

Dr Mark Burns, James Cook
factors as an adult

University hospital for

Give standard Teesside

letter

Can be done in primary care/general L .
paediatrics or paediatric lipid clinic Paediatric lipid clinic




Frailty Guidelines relating to lipid management

Patient Characteristics

Clinical Frailty
Scaore

Rationale

Primary Prevention

Secondary Prevention

Healthy (few co-existing
conditions, good cognitive
function and good
functional status)

1-4

Long life expectancy
»>10 years

As per NICE Guidance

As per MICE guidance

Complex/fIintermediate
(multiple { at least 3) co-
existing chronic illnesses®
or 2 or more instrumental
ADL impairments or
mild/moderate cognitive
impairment

intermediate
remaining life
expectancy 5-10
years, high
treatment burden,
falls risk

Offer if <B5 years old and considered high risk
{ »10% risk on QRISK 3)

Az per NICE guidance being extra mindful of :
-Drug interactions
-Altered pharmacokinetics/pharmacodynamics

Cansider low starting dose and titrate if renal
impairment or potential drug interactions.

As per MICE guidance being mindful of -
- Drug interactions
- Altered
pharmacokinetics/pharmacodynamics

Consider low starting dose and titrate if renal
impairment or potential drug interactions.

Very Complex/Poor health
[ end stage chronic
illness** or palliative
approach or
moderate/severe cognitive
impairment or dependent
on others for 2 or more ADL

limited life
expectancy < 5 years

Consider if <85 years old and considered VERY
to be at significant CVD risk (QRISK 3 >20%) -

DM with target organ damage
(microalbuminuria, retinopathy or
neurcpathy) or at least three major risk
factors*** ar early onset of TIDM of long
duration (=20 years).

Severe CKD [(eGFR <30 mL/min/1.73 m2).
FH with another major risk factor®**.

As per NICE guidance being mindful of -
-Drug interactions

-Altered pharmacokinetics/pharmacodynamics

Caonsider low starting dose and titrate if renal
impairment or potential drug interactions.

As per MICE guidance being mindful of :
- Drug interactions
- Altered
pharmacokinetics/pharmacodynamics

Cansider low starting dose and titrate if renal
impairment or potential drug interactions.

End of Life

end of life

no target - stop all lipid medications

Mo target - stop all lipid medications




Notes and References related to Frailty Guidelines

*conditions serious enough to need medication/lifetime management e.g. cancer, CHF, COPD, falls, HTN, incontinence, stage 3 or above CKD, Ml or stroke
** Conditions which are end stage e.g. stage 3-4 heart failure, oxygen dependent COPD, CKD requiring dialysis, metastatic cancer uncontrolled

*** Social deprivation. Obesity and central obesity as measured by the body mass index and waist circumference, respectively. Physical inactivity. Psychosocial stress
including vital exhaustion. Family history of premature CVD (men: <55 years and women: <60 years). Chronic immune-mediated inflammatory disorder. Major psychiatric
disorders. Treatment for human immunodeficiency virus infection. Atrial fibrillation. Left ventricular hypertrophy. Chronic kidney disease. Obstructive sleep apnoea
syndrome. Non-alcoholic fatty liver disease.

FH = Familial Hypercholesterolaemia
References:

Cholesterol Treatment Trialists C. Efficacy and safety of statin therapy in older people: a meta-analysis of individual participant data from 28 randomised controlled trials.
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Common Drug Interactions

For full information on interactions with lipid lowering medications refer to British National
Formulary https://bnf.nice.org.uk

Newer lipid lowering treatments, points to highlight:

Bempedoic acid: Can increase uric acid levels, caution if history of gout — further information
Icosapent ethyl: Increased risk of bleeding- check interaction with individual medications- further information

Injectable medications: Alirocumab/ Evolocumab/ Inclisiran no known clinically significant drug interactions

Specific clinical conditions and Lipid lowering therapies

Concurrent biologic injections | PCSKOi injection (ie.Alirocumab/ evolocumab) plus an additional
monoclonal antibody (ie. adalimumab/ secukinumab)
No interaction is expected when a PCSK9i monoclonal antibody is
given with a monoclonal antibody which has a different therapeutic
targets for example adalimumab/ secukinumab
Multiple interactions — seek specialist advice;
Consult www.hiv-druginteractions.org

Alirocumab/ evolocumab — no need to stop pre-surgery
Transplant patient Multiple interactions — seek specialist advice from the transplant
team



https://bnf.nice.org.uk/
http://www.hiv-druginteractions.org/

Lipid Clinic referral criteria

All lipid clinics within the region offer Advice & Guidance and/or Choose and Book via Electronic Booking
System referrals. Requests for Advice & Guidance may be converted into a clinic appointment should
consent be given at point of request.

For more general enquiries about Familial Hypercholesterolaemia (FH) Advice & Guidance can be
accessed from the Familial Hypercholesterolaemia Specialist Nurses.

Refer to lipid clinic if:
- Clinical diagnosis of Familial Hypercholesterolaemia according to Simon Broome criteria.

- Relatives of patients with FH who may require genetic screening (FH Specialist nurses).

- Children with FH (Paediatric Clinic).

- Triglycerides > 10 mmol/L (unless this can be explained by secondary causes such as alcohol or poor

glycaemic control which would require initial intervention before any reassessment of lipid profile)
— refer urgently if triglycerides > 20 mmol/L

Patients who fulfil NICE TA 393 / 394 criteria for PCSK9i therapy (See table for thresholds in green
sect ion under ‘Treatment beyond standard therapy’

- Consider Advice & Guidance as initial step if;Total cholesterol > 9 mmol/L or non-HDL-C > 7.5
mmol/L even if absence of first degree family history of premature heart disease.

Apolipoprotein B value is <1g/l when assessing patients with hypertriglyceridaemia. This is used as a
screening assessment for type 3 hyperlipidaemia, so lower values have more relevance in this context

The Lipid clinic will share SNOMED codes where and when applicable to aid accurate audit of FH-
patient care pathway by CVD Prevent. These are shared below;

Description of Findings SNOMED Code

Apolipoprotein B gene mutation positive 204871000237101
Proprotein convertase subtilisin/kexin type 9 gene mutation positive 204881000237104
Low density lipoprotein receptor gene mutation positive 204891000237102
Apolipoprotein E gene mutation positive 204901000237101
Genetic variant causing familial hypercholesterolaemia not detected 204931000237105
Genetic variant of uncertain significance detected 204921000237108
Lipoprotein (a) hyperlipoproteinaemia 1264212004




Lipoprotein (a)

Lipoprotein (a) is a modified form of LDL (bad) cholesterol. It is a major independent risk
factor for cardiovascular disease (CVD) and calcific aortic valve stenosis. It promotes
atherosclerosis and has a pro-thrombotic effect.

Lipoprotein (a) level (hmol/L) Risk
<32 No change
32-90 Minor CVD risk
91-200 Moderate CVD risk
201-400 High CVD risk
> 400 Very High CVD risk

Lipoprotein (a) levels are predominantly genetically determined and therefore raised levels
can run in families. The genetic inheritance pattern is autosomal co-dominant and may be
more apparent at higher concentrations of lipoprotein (a). However the presence of a raised
level of lipoprotein (a) does not exclude the possibility of an underlying genetic lipid disorder
such as Familial Hypercholesterolaemia (FH) or Familial Combined Hyperlipidaemia (FCH)
as itis possible for patients with these conditions to also have a raised lipoprotein (a) which
will confer an additional risk of CVD.

Secondary causes of a raised lipoprotein (a) level;

Chronic Kidney Disease

Proteinuria

Hypothyroidism

Chronic inflammatory disease (eg Rheumatoid Arthritis, SLE, Psoriasis)

Levels may be reduced in liver disease and in postmenopausal women on HRT.

Lipoprotein (a) levels are generally 2 x higher in patients of African descent compared with
Caucasian, Hispanic and certain Asian populations, with South Asian patients tending to
have intermediate levels.

Measurement of lipoprotein (a)

Measurement of lipoprotein (a) should be considered in the following patients:

Personal or Family history of premature CVD (< 60 yrs of age)

18t degree relative with raised Lipoprotein (a) (> 200 nmol/L)

Known genetic dyslipidaemia e.g. FH, FCH or Remnant Dyslipidaemia
Calcific Aortic valve stenosis

Borderline 10 yr CVD risk (<15%)

No fasting prior to sampling or repeat measurement is required.




Management of patients with raised Lipoprotein (a)

There are no specific therapies currently available for patients with raised levels of
lipoprotein (a), although these are in development.

Management therefore needs to focus on

1. Addressing modifiable cardiovascular risk factors such as :-
i. non-HDL Cholesterol
ii. Blood pressure

2. Lifestyle issues such as
i. Diet
ii. Exercise
iii. Weight loss
iv. Smoking
v. Alcohol intake.

In patients with borderline QRisk scores , lipoprotein(a) > 90 nmol/L should be considered
together with other factors that predispose to premature CVD but are not included in
calculated risk scores.

Patients with a lipoprotein (a) of > 200 nmol/L should have a non-HDL-C target of < 2.5
mmol/L. They should also be advised that first degree relatives should have a non fasting
lipid profile and lipoprotein (a) measured.

The routine use of Aspirin therapy in patients with raised lipoprotein (a) is not recommended,
unless they have confirmed CVD or have been commenced on Aspirin by their Lipid
Specialist.

Lipoprotein (a) only needs to be measured once as concentrations are generally stable
throughout life. Lipoprotein (a) values are generally unaffected by Lipid lowering therapies.

Lipoprotein (a) is distinct from Apolipoprotein A1, which is a major component of HDL (good)
cholesterol.




Apolipoprotein B 100 test: supplementary notes

Apolipoprotein B 100 (ApoB) is a large structural protein that is found on the surface of all
atherogenic lipoproteins. Because there is only one ApoB for each lipoprotein particle, it is an
important measurement in understanding the underlying distribution of lipoproteins. It is of most
clinical utility in the following contexts:

a) Cardiovascular risk assessment: A high ApoB result unequivocally denotes a high number of
circulating atherogenic lipoproteins and is increasingly viewed as the most accurate marker
for cholesterol related risk. Referral to lipid clinics rarely required.

Diagnostic assessment: Some serious disorders of lipoprotein metabolism present with high
cholesterol and/ or triglyceride concentrations with low untreated ApoB. This discordance
always requires detailed evaluation. Referral to lipid clinics is recommended to confirm the
underlying condition and commence appropriate therapy. See section on
hypertriglyceridaemia.

This can be requesting using normal laboratory requesting processes and searching for
‘apolipoprotein B’




Inclisiran - Frequently asked Questions

What is Inclisiran?
Inclisiran is a cholesterol lowering subcutaneously injection administered that can be used
alone or in combination with statins and other lipid lowering treatments.

How does it work?

Inclisiran is a small interfering RNA molecule that blocks the genetic instruction to produce of
an enzyme called PCSK9 (proprotein subtilisin kexin type 9). This in turn improves the body’s
ability to remove cholesterol from the circulation.

Who is it for?
NICE TA 733 recommends Inclisiran for patients who meet the following criteria;
1. History of any of the following cardiovascular events:
. Acute coronary syndrome (including myocardial infarction, unstable angina)
Coronary or other arterial revascularisation
Coronary heart disease
Ischaemic stroke
Peripheral arterial disease
AND
2. LDL-C = 2.6 mmol/L despite maximum tolerated lipid-lowering therapy.

How is it given?

Inclisiran is given as a subcutaneous injection by a healthcare professional.

It should preferably be injected into the abdomen or alternatively into the upper arm or thigh.
Areas of active skin disease or injury should be avoided (eg. sunburn, skin rashes,
inflammation or skin infection).

What is the dose and frequency?

Inclisiran is given at a fixed dose of 284 mg via a 1.5 ml pre-filled syringe.

Following the initial dose a second injection should be administered after period of 3 months.
Thereafter Inclisiran should be given every 6 months.

0 months 3 months then | 9 months 6
1% Dose 2" Dose 3" Dose — mont|hlv
cycle

Elderly (< 65 years):- No dose adjustment required.

Hepatic Impairment:- Mild / moderate (Child Pugh A/B) — no dose adjustment required
Severe (Child Pugh C) — use with caution (no data available).

Renal Impairment:- Mild / Moderate / Severe / End Stage; No dose adjustment required
Haemodialysis — do not perform for at least 72 hours after dosing.

Pregnancy:- Avoid; No data available.

Breastfeeding:- Discuss with patient; risk to newborn / infant cannot be excluded.




Monitoring

No routine monitoring is required.

Recommend that check lipid profile prior to each injection to ensure ongoing compliance with
other lipid lowering therapies.

What are the side effects?

Inclisiran is generally well tolerated. 1 in 12 (8%) patients may experience a reaction at the
site of the injection (pain, redness or rash) but these tend to be mild/moderate and resolve
spontaneously.

Any side effects or reactions should be reported via the MHRA Yellow card reporting scheme.
Inclisiran is contraindicated if the patient has hypersensitivity to the active component or to
any of the excipients listed in section 6.1 of the Summary of Product Characteristics.

Is it effective?

Clinical studies have demonstrated that Inclisiran lowers LDL-C by approximately 50%. There
is currently no long term cardiovascular disease outcomes or safety data. This should be taken
into account when making shared decisions with patients about appropriate treatment choices.

Ordering and Prescribing

Primary care can order the stock directly from the wholesaler (AAH), and then add its usage
to the monthly submitted FP34D/FP34PD. Inclisiran can also be supplied via the FP10 route
however patients will need to pay a prescription charge, if they normally do so. The codes for
ordering the stock are below:

Product Name EAN Code PIP Code
Inclisiran (Leqvio ®) 07613421107178 4174751

Fuil details of funding arrangements are outlined at https://www.england.nhs.uk/long-
read/funding-supply-inclisiran-legvio/

Storage and Use

Inclisiran has a shelf life of 3 years. It does not require and special storage. Do not freeze.
The pre-filled syringe should be examined visually before use.

It should be clear, colourless to pale yellow and essentially free of particles.

Do not use if contains visible particulate matter or if past the expiry date.

Managing Missed Doses
Planned dose missed by < 3 months:- Administer Inclisiran
Continue dosing as per original schedule.

Planned dose missed by > 3 months:- Start new dosing schedule
Give initial dose

Second dose at 3 months.
Subsequent doses every 6 months thereafter.

https://www.medicines.org.uk/emc/product/12039/smpc#aqref



https://www.england.nhs.uk/long-read/funding-supply-inclisiran-leqvio/
https://www.england.nhs.uk/long-read/funding-supply-inclisiran-leqvio/
https://www.medicines.org.uk/emc/product/12039/smpc#gref

Bempedoic acid - Frequently asked questions

What is Bempedoic acid?
Bempedoic acid is an adenosine triphosphate- citrate lyase (ACL) inhibitor.

How does it work?

Bempedoic acid lowers LDL cholesterol by inhibiting cholesterol synthesis in the liver. It
requires activation by Acyl-CoA synthetase 1 which is expressed in the liver and not in
skeletal muscle.

Who is it for?

NICE TA694 recommends using bempedoic acid with ezetimibe to treat
hypercholesterolaemia:

1. If statins are contraindicated or not tolerated.
2. If ezetimibe alone does not control LDL cholesterol well enough

How is it given?

The recommended daily oral dose is bempedoic acid 180mg daily. This can be taken in a
combination tablet containing bempedoic acid 180mg and ezetimibe 10mg.

Dose adjustments
Elderly (< 65 years):- No dose adjustment required.

Hepatic Impairment:- Mild / moderate (Child Pugh A/B); no dose adjustment required
Severe (Child Pugh C); use with caution (no data available).

Renal Impairment:- no dose adjustment required if eGFR>30
use with caution (limited data available) if eGFR <30

Pregnancy:- Avoid; No data available.

Breastfeeding:- Discuss with patient; risk to newborn / infant cannot be excluded.

Monitoring

Check baseline lipids, LFT, U&E and uric acid level.
Recommend that check lipid profile on an annual basis to ensure ongoing compliance with
other lipid lowering therapies.




What are the side effects?

Potential risk of myopathy with concomitant use of statins

Bempedoic acid increases plasma concentrations of statins. Patients receiving bempedoic
acid with a statin should be monitored for adverse reactions that are associated with the use
of high doses of statins. Statins occasionally cause myopathy. See Section 4.4 in SmPC

Increased serum uric acid

Bempedoic acid may raise the serum uric acid level and may cause or exacerbate
hyperuricaemia and precipitate gout in patients with a medical history of gout or predisposed
to gout. Treatment should be discontinued if hyperuricaemia accompanied with symptoms of
gout appear. See Section 4.4 in SmPC

Is it effective?

The CLEAR OUTCOMES trial showed that bempedoic acid reduced the risk of major adverse
cardiovascular events by 13% compared to placebo and led to a 23% reduction in fatal or
nonfatal myocardial infarction and 19% reduction in coronary revascularisation. Trial data
shows Bempedoic acid monotherapy reducing LDLc by 17% at 3 months and when used
alongside ezetimibe this reduction was recorded at 36%.

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



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

Icosapent Ethyl- Frequently asked questions

What is Icosapent Ethyl?

Icosapent ethyl contains eicosapentaenoic acid (omega-3 fatty acid). It is obtained from fish
oils and should be used with caution in people with known hypersensitivity to fish and/or
shellfish.

How does it work?

It reduces the risk of cardiovascular events by reducing triglyceride-rich lipoproteins. It has an
anti-inflammatory and antioxidant effect which reduces macrophage accumulation, improves
endothelial function, increases fibrous cap thickness/stability, and has antiplatelet effects.

Who is it for?

NICE TA 805 recommends using Icosapent ethyl for reducing the risk of cardiovascular events
in adults taking a statin with raised fasting triglycerides (1.7 mmol/litre or above) if they meet
the following criteria;

1. History of any of the following cardiovascular events:
f.  Acute coronary syndrome (including myocardial infarction, unstable angina)
Coronary or other arterial revascularisation

Ischaemic stroke

g.

h. Coronary heart disease
i.

j- Peripheral arterial disease

AND
2. LDL-C above 1.04 mmol/litre and below or equal to 2.6 mmol/litre despite maximum

tolerated lipid-lowering therapy.

How is it given?
The recommended daily oral dose is 4 capsules taken as two 998 mg (1.9969) capsules
twice daily.

Dose adjustments

Elderly (< 65 years):- No dose adjustment required.
Hepatic Impairment:- No dose adjustment required
Renal Impairment:- No dose adjustment required
Pregnancy:- Avoid; No data available.

Breastfeeding:- Avoid; No data available.




Monitoring

No routine monitoring is required.
Recommend that check lipid profile on an annual basis to ensure ongoing compliance with
other lipid lowering therapies.

What are the side effects?

Bleeding

Icosapent ethyl has been associated with an increased incidence of bleeding. Patients taking
icosapent ethyl along with antithrombotic agents, i.e., antiplatelet agents, including
acetylsalicylic acid, and/or anticoagulants, may be at increased risk of bleeding and should
be monitored periodically. See section 4.8 in SmPC

Atrial Fibrillation

Icosapent ethyl was associated with an increased risk of atrial fibrillation. The incidence of
atrial fibrillation was greater in patients with a previous history of atrial fibrillation. Patients,
particularly those with a relevant medical history, should be monitored for clinical evidence of
atrial fibrillation or atrial flutter (e.g., dyspnoea, palpitations, syncope/dizziness, chest
discomfort, change in blood pressure, or irregular pulse). Electrocardiographic evaluation
should be performed when clinically indicated. See section 4.8 in SmPC

Is it effective?

The REDUCE -IT trial showed that icosapent ethyl reduced cardiovascular events by 25 % in
high risk patients, including those with established cardiovascular disease or diabetes. Note
that icosapent ethyl did not significantly reduce LDLc values in trials, the clinical benefits were
not dependent on LDLc changes.

https://www.medicines.org.uk/emc/product/12964/smpc#qref
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Familial Hypercholesterolaemia cascade genetic testing

INDEX REFERRED TO CASCADE SERVICE

|

Index patient appointment and pedigree drawn

Agree direct or indirect contact

If out of area send index / relative details of local service

l

Relative Testing

Child & Adult cascade service for counselling
Predictive test R242 and optional lipids LP{a) if indicated

Both asymptomatic & symptomatic offered genetic test
using blood / buccal swab to obtain DNA.

4 WEEK WAIT

Lipid clinic patients who are referred into local lipid clinic
when clinically affected and genetic test not undertaken
by cascade service then either refer back to cascade
service OR test is activated under R240

I

Positive result
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children if
indicated
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obtain this
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Pedigree is revisited with every cascade contact.
Families can be in touch directly with FH service at any point using nuth.fhservicereferrals@nhs.net. 0191

2418828, Example: new children, new contact with relative.
At annual lipid review please revisit cascade testing and refer into service if patient has given permission.

Request for information about results can be made by clinician if consent is given by the patient.




Clinic address

Consultant(s)

Adult Clinics

Lipid and Metabolic Clinic
Foyal Victoria Infirmary
Clueen Victoria Road
Mewcastle Upon Tyne
Tyne and Wear

ME1 4LF

Dr Ahai Luvai

Cr Fiona Jenkinson
Dr Purba Banerjee
01912824301

Lipid Clinic

Sunderand Royal Hospital
Kavll Road

Sunderand

Tyne and Wear

SE4TTFP

Dr Peter Carey
01915656255
Secretary Ext 47449

Healthy Hearts Lipid Clinic
Morpeth MHS Cenire
Dark Lane

Morpeth

Morthumberand

MEGT 1JY

Dr Gavin Mercer-Smith
01912392546

Healthy Hearts Lipid Clinic
Hexham General Hospital
Morthumberand

ME4G 101

Dr Stewart Pattman
01912932546

Healthy Hearts Lipid Clinic
Fathology Department
Fake Lane

Morth Shields

Tyne and Wear

ME20 8MH

Dr Stewart Pattman
Dr Gavin Mercer-Smith
01912932546

Lipid Clinic
Shotley Bridge Community Hospital
Consett

County Durham
DHE DMB

Dr Srikanth Mada
01382455000

Lipid Clinic

University Hospital of Morth Durham
Marth Road

Durham

County Durham

DH1 5TW

Dr Srikanth Mada
Dr Jaya Ambigapathy
01813332333

Lipid Clinic

Clueen Elizabeth Hospital

Clueen Elizabeth Avenue, Sheriff Hill,
Gateshead

Tyne and Wear

MES 65X

Or Su Tese
01914452181

Lipid Clinic

Bishop Auckland Hospital
Cockton Hill Road
Bishop Auckland

County Durham

DL14 6AD

Dr Shafie Kamaruddin
01388455000




Lipid Clinic
Sedgefield Community Hospital
Salters Lane,

Sedgefisld
Stockton-on-Tees

TS521 2EE

Cr Bilal Jajsh
01338455176
Cr Irfan Khan
01338455177

Specialist Lipid and Metabolic Clinic
James Cook University Hospital
Marton Road

Middlesborough

Clevaland

T54 3BW

Cr frutchelvam Vijayaraman

Cr lzaac Cluwsatowoju
01842850850

Lipid Clinic

University Hospital of Harllepool
Heldforth Road

Hartlepool

County Durham

TS24 94H

Cir Harish Datia
01842624208

Lipid Clinic

University Hospital of Morth Tees
Hardwick Road

Hardwick

Stockton on Tees

T518 8FE

Dir Harish Datia
Dr Saeeda Casim
8425624202

Lipid and Metabaolic Clinic
Cumberand Infirmany
Mewtocwn Road

Carlisle

Cumbria

CAZ2 THY

Prof Clusegun Blojiminiyi
01228 314028

Lipid and Metabaolic Clinic
West Cumberland Hospital
Hensingham

Whitehawen

Cumbria

CAZE BIG

Prof Clusegun Blojiminiyi
01848 523428

Paediatric Clinics

Faediatric Lipid Clinic
Foyal Victora Infirmary
Cluesn Victoria Road
Mewcastle upon Tyne
ME1 4LP

Dr Mark Andersom
0181 2236181

Pzedistric Lipid Clinic
City Hospitals Sunderland

kayll Road
Sunderland
SR4 7TP

Cr Meil Hopper
0181 5656258

Pzediatric Lipid Clinic

James Cook University Hospital
Marton Road

Middlesborough

Clevelzand

T54 3BW

Cr Mark Burns
01842 250850

Familial Hypercholesterolaemia Specialist Murses

Institute of Genstic Medicine
International Cantre for Life
Central Parkwsay

Mewcasile upon Tyne
ME1 3BZ

Susan Musson
Aimee Potter
0181 24138828




Resources

Lipid lowering therapy: Shared decision making tools and information

NICE Shared Decision Aid for patients
CG181 Patient decision aid on should | take a statin?

GP Evidence provides summaries of benefits and harms of treatment
Lipid lowering to prevent cardiovascular disease GP Evidence

Heart UK Information leaflets
Lipid lowering treatment



https://www.nice.org.uk/guidance/ng238/resources/patient-decision-aid-on-should-i-take-a-statin-pdf-243780159
https://gpevidence.org/conditions/lipids/
https://www.heartuk.org.uk/getting-treatment/treatment-intro
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e Date of review
V 2025.1 - 15t April 2028

Should significant further changes occur to the embedded NHS England AAC documents
(in green and red sections) following their review dates, this document will be reviewed in
advance of this above review date.

o Contact Person for enquiries: Dr Peter Carey- Consultant Endocrinology/Diabetes

peter.carey1@nhs.net Chair of the Lipid Specialists Advisory Group

Version number & list of Amendments Version 2025.1 contains the following
additions/amendments;

o Pathway update: AAC Primary & Secondary prevention (March 2024 version)
o Updated version of the flow chart: Secondary prevention beyond statin therapy
incorporating all oral lipid lowering measures

e Threshold for consideration of a diagnosis of homozygous FH amended to LDL-C of
10mmol/I

YELLOW SECTION

e Update on wording and linking in more information about apolipoprotein B but no
change in process

PALE BLUE SECTION

e No change
DARK BLUE SECTION

e Focus on specific clinical conditions with drug prescribing considerations
¢ Addition of Apoliprotein B supplementary notes

¢ Addition of FAQ for Bempedoic acid and Icosapent Ethyl medications

o Update of FAQ for Inclisiran

e Updated lipid clinic contacts

e Addition of resources section
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