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How often are statins discontinued due to AEs?

A large retrospective cohort study in practices affiliated to US hospitals.

134,263 adults with at least one statin
prescription at BWH or MGH from
January 1, 2000 to December 31, 2008

21,508 patients with no
documented encounters while
with an  active  statin
prescription

A4

4910 patients who had
———>| missing demographic
information

9 patients whose first
prescribed statin was
cerivastatin and | patient who
had been prescribed clofibrate
concurrently with a statin

W

v

107,835 patients included in analysis

Zhang H et al., Ann Intern Med. 2013; 158: 526



How often are statins discontinued due to AEs?

[ 107,535 Panents included in analysis J
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18,778 patients had of beast one statin-related event recorded
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months

6,579 patients were rechallenged with o statin over the subsequent 12

'

2,721 patients were rechallenged with the same
statin to which the statin-related event was
documented
. 2,568 patients were taking a statin 12 months
after the original statin-related event
L 1.295 patients were taking the sume
statin 12 months afier the statin-related
event
€ %96 panents were taking the
original statin ot the same or a
higher dose

. 153 paticnts weren's taking a statin 12 months

'

3,858 patients were rechallenged with o differem

statin 10 which the statin-related event was

documented

< 3,496 patrents were lakimg o statm 12 months
after the ongmal statm-related event

® 362 pabents weren 't taking o statin |2 maonths

after the ongmal statin-related cvent

Of 107,835 on statins

18,778 (17.4%) had AE

7,654 (7.1%) continued

11,124 (10.3%) discontinued
6,579 (59%) were rechallenged
2,721 with the same statin
3,858 with a different statin

Of these 6064 (92%) were taking
a statin 12 months after SRE

Zhang H et al., Ann Intern Med. 2013; 158: 526



What sort of AEs led to statin discontinuation?

Statin-related event category Patients (%)
Myalgia or myopathy 5075 (4.7)
Rhabdomyolysis 7 (0.006)
CK 3-10 ULN 992 (09)
Musculoskeletal and commective tissue disorders other than myalgia or myopathy 2742 (2.5)
Muscle spasms 882 (08)
Pain in extremity 537(05)
Arthralgia 356 (03)
Other 967 (09)
General disorders and adminstration site conditions 2493 (23)
Pain 1222(1.1)
Fatigue 313(03)
Asthenda 208 (02)
Other 750 (0.7)
Hepatobiliary disorders 2308 (2.1)
Drug mtolerant 1827(1.7)
Gastrointestinal disorders 1681 (1.6)
Nervous system disorders 564 (05)
Memory problems 70 (0.06)
Imrmme system disorders 399(04)
Vascular disorders 399 (04
Psychiatric disorders 333(03)
Unknown 246 (02)

Zhang H et al., Ann Intern Med. 2013; 158: 526



How often are statins discontinued but no AEs?

the study period

89,057 patients had no statin-associated events recorded during

42,889 patients didn’t discontinue statins
>
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l during the study period

study period

46,168 patients had the statin discontinued at least temporarily during the

15,756 patients were not treated with a

A

y

statin over the subsequent 12 months

months

30,412 patients were treated with a statin over the subsequent 12

v

!

8,741 patients were treated with the same statin
® 8,554 patients were taking a statin 12 months
after the original discontinuation
W 5529 patients were taking the same
statin 12 months after the original
discontinuation
€ 3,658 patients were taking the
original statin at the same or a
higher dose

® |87 patients weren't taking a statin 12 months

21,671 patients were treated with a different statin

® 21,253 patients were taking a statin 12 months
after the original discontinuation

® 418 patients weren’t taking a statin 12 months

after the original discontinuation

89,057 on statins with no AE
42,889 (48.2%) continued
46,168 (51.8%) discontinued
15,756 (17.7%) weren’t retreated
30,412 restarted, 8,741 with the

same statin, 21,858 with a
different statin

Of these 29,807 (98%) were
taking a statin after 12 months

Zhang H et al., Ann Intern Med. 2013; 158: 526



SEARCH —the demise of simvastatin 80mg

SEARCH trial randomly assigned
12,064 participants from the United
Kingdom who had had a myocardial
infarction to receive either 80 mg or
20 mg of simvastatin daily.

Myopathy (SRM 4-5) occurred in 49
of the 6031 randomised to 80 mg,
but only in 2 of 6033 randomised to
20 mg

Genotype
sLcoiB1l [
rs4149056 <<

genotypes

Cumulative Percentage of Patients Who Have Had a Myopathy

Population
Frequency
0.730
0.249

0.021
1.000

20+
CC genotype
154
10
5
CT genotype
TT genotype
0 ‘—‘_—I- T T T T 1
0 1 2 3 4 5 6
Years since Starting 80 mg of Simvastatin
Cumulative No. and Percentages with Myopathy
Year 1 Year 5
Attributable to gentoype Attributable to gentoype
no. % no. % of total no. % no. % of total
12 0.34 0 0 21 0.63 0 0
17 138 12.3 75 32 2.83 249 78
16 1525 15.6 98 19 1855 1834 97
45 0.91 28.4 63 72 1.56 433 60

Link E et al, NEJM (2007) 359: 789



Frequency of SLCO1B1 rs4149056 C allele carriers
iIn SRM cases (SRM2-3) and controls

80— 74.2

62.4 Controls

B cases

36.0
23.5
2.3 1.6
0 ] | —
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| |
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There was a higher proportion of carriers of the minor C allele in the case group,
irrespective of the type of statin used, compared to the controls; 37.6 % vs 25.8 %

Bakar et al, Clin Pharmacol Ther (2018) 104: 178
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Definition of Statin Intolerance

“For the purposes of this guidance, intolerance to initial
statin therapy should be defined as the presence of
clinically significant adverse effects from statin therapy
that are considered to represent an unacceptable risk to
the patient or that may result in compliance with therapy
being compromised.”

“Adverse effects include evidence of new-onset muscle
pain (often associated with levels of muscle enzymes in
the blood indicative of muscle damage), significant
gastrointestinal disturbance or alterations of liver
function tests.”

NICE TA132 2008 — ezetimibe



- ACCELERATED
Statin Intolerance Pathway ;%(‘f‘tiifi’;':z:m E,,

This resource relates to NICE guidance:
CG181, CG71, TA385, TA393/394, QS100

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

Consider other potential side effects for statine No New onset of worsening of muscle symploms
+Be aware of Statin Reluctance and Nocebo Effect €= since starting statins? (pain, tendemess or weaknoss)
* S0 ‘Person Centred Care’ box at page 2

Muscular symptoms not related to stating

B

mmmmm M\mo‘m
Check bone profile,

Moasure Creatinine Kinase (CK)
Assess saverity of symptoms
+/- ropeat baseline assessment™

Consider Statin Induced necrotizing
autoimmune myopathy (SINAM)

|~ . INo

Seok speocialist advice
and consider PCSKI

(NICE TA 363, M)

Urgently
Beek specialist advice and
npatient assessment

1 ves
4— Mulﬂhmu”‘hlﬁm_!w
YES

Reassess and restart with lower dose / alternative statin {see page 2 - 'Statin-based Approaches’) CK = Croatinine mmm-
Offer low or moderate dose of a higher infensity statin (Atorvastatin 10 or 20 mg OD, or Rosuvastatin § or 10mg OD) CRP = C-Reactive protein
3 4 eGFR = Estimated glomerular fitration rate
) icle | e Recurrence of muscle sympioms PMR = Polymyalgis rheumatica
Short time 1o onsel SINAM 'wﬂwmﬂmw’
Symptoms intolerable SRM = Statin rolated muscle toxicity
ULN = Upper Limit of Normal Range

Vit D = Vitamin D
Conslider further options

(For example co-administenng azetimibe or as monotharapy)
886 page 2 - 'Statin-based Approaches

Ploase refor 1o page 2 for more detalls




Another Definition of Statin Intolerance

Any adverse event (AEs) considered unacceptable by the
patient, and/or some laboratory abnormalities, both
attributed to statin treatment and leading to its
discontinuation.

AAC Statin Intolerance Pathway 2020



* Statrs are the comantone far pravention and Yoatment of cardovasoular
(CV) dissase wilh a subatantial evdence of reduction of morbidity & mortabty
Refur to Lipsd Management Pathway and related NICE guidelines (CG181,
CGT1) for gudance on iniltion, iration and montoeing of statin therapy.

* In cinical trinle, s1a8ne were found 10 be largely wel lolerated (oflen with o
similar adverse offect (AE) profile 1o placebo), hawever this s not reflected
n clinicad practicn whare up 1o 78% of peopla started on a statin wil
discontinue freatment within 2 years.

+ Stopping ststin hermpy s sssocaled with an increased risk of major CV
ovents and aere (s growng concern at cliniclans ae labolling pationts as
‘statin intolerant’ 100 quickly. Indeed stntn ds Anustion s significantly
mMMMmmmmmnm

Definition of Statin Intolerance

* IMolermnce 1o initlal statin therapy is defined by NICE as the prasence of
cinically significant sdverse effects thal represent an unacceptablo risk to
ihe patient of thit may reduce comphance wilh therapy.

* Other definlon: any advene event (AEs) considered unacoepiable by
ihe patient, andlor seme laboratory stinarmaltios, both attributed o stalin
troatmant mno ading to its discontinuation

Statin-associsted muscle symptoms (SAMS)

* SAMS aro one of Be principol reasons for statin non-adherence andlor
discontiruation. Mowever, not all such symptams should lead 1o a label of
‘Stin intolerance’ &s they may not be traly stalin related muscke toxioity
(SRM) as iraled by \ on de-challenge and reclrrence with
re-chlenge

Non-Statin related musculoskeletal symptoms (Non SRM)

* If pationts report symypiloms that are not typlcal of SRM (e.g, nsymmetric
dinribution, fakure 1o resclve with da-chatenge deapite nomal CK) conaider
other miusculoskeletal disorders, metabolic, degenerative or Inflmmalory ©.4.
Veamin O dofiaency, polymynlgin meumatsca. Chack Borw profle, VIt D, CRP.

* Chock basetne Myrod, Iver & renal lunction, any poteniied drug nteractions,
and avold the hghest dosas in it risk groups (See “Risk Factons” below)

* Ank the person ¥ they hive had persstent generalined unexplained
musclo pain, whather sssocisted or not with pravious lipid-lowenng
Iharapy. If they have, messurs CK If CK levels are > 4x ULN do not st
siadin - Investigation required,

Do not measure CK I person is asymptomatic.

* Wamn patients about AEs, specifically munscle symploma Advise pooplo
who are being trested with a statin 1o seek madical advice # thay develop
musclo symplomas (pain, lendermans of waakness ), If this coours, Mmeasiss
CK (see page 1)

Endogenous factors Exogenous Factors

* Female gonder * Excossive aicohol intake

* Advanced age (» 75 yrm) * High intensity exercise

¢ Fraity (reduced lean body mass) * Dalvydration

* Hatory of muscle disorder or high CK * Drug Interactions with statine
+ Impuirnd renal or hapatic Aincson {Inchuding herbal medicanes)
* Pemanal or Family history of inolerance  * Vitamin D deficlency

10 Spid-Sowering therapios
* Hypothyroidism

Classification of statin related muscile toxicity (SRM)

Person-contred approach to address statin Intolerance

Initial Consultation Follow up
* Bo aware of "Mocebo eect”’ and * Follow up on agreed plan and
“wtatin reluctance’™ addross any issues { conoem
' * Rainforce healthy Idestyle habas * Adviss patients (o contact you If
0 (0 9. exorcioe, reducing woight) thoy exp lo symyp
* Listen 10 the conoems of sach patent, * Ongoing patient education mnd regulne
L L Mywigin, Intoioratile 0221000  Musce symphome, OK <dx ULN,
COMpitn roRIB0N + Explain LOL-C targets and stratogios roviow helps addresaing concems
on dechatunge 16 lower LOL-Cinon-HDL-C around medicine salety and undedine
IO 3 Myt WI00000  CK Wik »4w ULN <10k LAN * Discuss options 10 reduce LOL-C/ 1 imporience of adharerde
Potert yoars 1 muscle yymploms, comgee ronHDL-C with pros and cons
on dechalenge + Explain v bonefits of statns (1) Nocabia sfMest & negaties sepscmions of
1w et Toganing & weiment insdng in
bl Severs mynpathy s CK alovation »10x LLN «00x + Evaluate & idontify any risk factors mportng mors (egetise eacts even | ey
ULN, mustle symptoms, complete and nddrees (0.0, drug inleractions) A prencrmed i placetn
on dechalenge « Work wilh pesients 10 Kdendlly and (2) AR 19hICERNOR 4 4 AT sl of
BRM A 0,98 4100000 CX elovaton > 10x LLN with WYOrRon 10 WAing el (0Ren wihout prir
o idance of renat Imparmant « 8016 best opions and nexd Skeps piess)
Musce o
o N Statin-based approaches to manage muscle symptoms
L A Aulorrenune-madisted  ~2imition per md"m:m * Adopl parson-centred spproach as descibad above,
WI o mm"m * Thorapy with a lower dose statin is preforred to no statin
Incompiete reschution * Apply a repettve "De-Chatlenge” - "Re-Challenge” approach 1o estabiah if
00 dechninngs BYMPROMB e caused by & ststin(s) ant te best stalin regimen for sach pationt.
HMGGH = oy P A UL * wpper ot of nowmd * Switch to a different stalin or re-chaliange with the same stabn usng a lower dose

of frequency (Intermittent donages)
* Patients who do not tolerate statins on a daky bass. alternate day o twice-weehly

* SRM & 0 spectrum from myaigh to severe myopathy

* SRM O - doas not preciude statin Nerpy. conaider reducing staing dose douing in a good option,
* SRM 1-) manage according to patfway * Rosuvisstatin and atorvastatin hive longer half-tves, permitting helr use on
+ Whan SRMA is susp without evidence of impaired renal flunction, nan-daily regime

dk statin L diatety and refer for outpalien! sssessment. . azetimibe 10 & lower dose stalln may be betier Lolerated with robust

Adding

reducson of LDL-C / non-HOL.C

* Once a new regime (s tolersted, dose / fregquency cen be up-ttraded slowly o
achiove LDLC / non-HDL-C goals with miremal or no muscie complaints

¥ (s impovtand fo note that cardio var benelits have nof been proven for s the
ADOVE Approaches but any reduction of LDL-C / non-HOL-C s beneficisl

MMGMMN’MM‘IMMMNMMIM
Intensify eatyle moddcations and consider altemative Ipid lowenng regimaens,

+ If mabdomyolyss (SRMS) s suspocted, immaedintely stop stasne, urgently refer
10 Inpatient assesament and management including intravenous rehydeation
an required to preserve renal function. Do not wail for maasurement of unnary
myoglobin. Post recavery, manage as for SRMA.

Statin Induoed necrolizing sulonmune myosills (SINAM) (SRMEB) should be
suspactad in patients with progressive muscle weakness and ongoing CK
elevation despite stalin wihdrawal, Requres immunosuppressive trestment
aned avol of re- % stating, R the need for lpid lowering
thempy - may be edgible for treatment with PCSKD inhibitor (NICE TA 303, 394),

LDL-C lowering options for patients with genuine statin intolerance

* Refar to the AAC Lipid Management Aigorthm, (click bere)
* Conuider azetimibe, (NICE TA 385) therapy a8 pee algorithm

* Conuider PCSK If elgible for

May vary batween tfferent stating. In chnical als some scle effects often associated with statine are not atatistically dfferent from placebo,

Most commonty reported: gastrolintentinal daturbance snd asymptomasc In hapatic tru (ALT or AST). May affect up ta 110 10 stabin users

Rarer side sffects include: Hopatotaxicity, new onset Type 2 Diabates (benefits outweigh sk, do not stop statin), Renat nsufficency, proteinunia, Neurocogrisye

and neurclogiced impal s (N0 Bpp Sk froe RCTH), ntrmcranisd haemormage (conficting evidence, benefit outweigh possitée harm), Interstitisl lung disease,
Pancrentite, Skin discedors including alopecia, Lupus-like reaction, Sleep disturbance, headache. dizzinens, fatgue, deprassion, sexusl dysfunctan
Management; I symploms appes statin relsted Ider de-chalenge and re-chalienge or change 10 o different statn (o.g. hydraphiic Instead of lipophik).

Liver enzyme aboormalities - mmormummlwm(<hMN)mvumﬁmnwmmmﬂmmMm tamporary discontinuation and furiher
assessmont is warranted # lovels axcoed 3x LN, Soveral studies have confimed that the cardiovasculisr benedits of statin treatmant in high-risk populations outweigh the

e adverse affects, such as Mabdamyolynis,
[

England

g o NICE TA 383, 304

Authors: Dr Fan Khatt & Dr Mot Mooy an behall of the AAC Clnicel 20 Reviow dule June 2021

Pattwry sodorsed by NICE July 2000 Plasss refer 10 the Uik Marsgemen! Patthaoey and Full List of References (shck hers)



Person-centred approach to statin intolerance

Initial Consultation

» Be aware of “nocebo effect”’ and
“statin reluctance”?

* Reinforce healthy lifestyle habits
(e.g. exercise, reducing weight)

» Listen to the concerns of each patient.

» Explain LDL-C targets and strategies
to lower LDL-C/non-HDL-C

* Discuss options to reduce LDL-C/
non-HDL-C with pros and cons

* Explain the benefits of statins

» Evaluate & identify any risk factors
and address (e.g. drug interactions)

* Work with patients to identify and
agree best options and next steps

Follow up

* Follow up on agreed plan and
address any issues / concern.

» Advise patients to contact you if
they experience muscle symptoms

* Ongoing patient education and regular
review helps addressing concems
around medicine safety and underline
the importance of adherence.

(1) Nocebo effect is negative expectations of
the patient regarding a treatment leading to
reporting more negative effects even if they
are prescribed a placebo.

(2) Statin reluctance is an attitudinal state of
aversion to taking statins (often without prior
exposure).

AAC Statin Intolerance Pathway 2020



Non-muscle related statin side effects

Vary between different statins. In clinical trials some side effects often
associated with statins are not statistically different from placebo.

Most commonly reported: gastrointestinal disturbance and
asymptomatic increases in hepatic transaminases (ALT or AST). May
affect up to 1 in 10 statin users.

Rarer side effects include: Hepatotoxicity, dysglycaemia (benefits
outweigh risk, do not stop statin), renal insufficiency, proteinuria,
neurocognitive impairments (no apparent link from RCTSs),
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.qg.
hydrophilic instead of lipophilic).

AAC Statin Intolerance Pathway 2020



Statin-associated muscle symptoms (SAMS)

SAMS are one of the principal reasons for statin non-
adherence and/or discontinuation.

However, not all such symptoms should lead to a label of
‘statin intolerance’ as they may not be true statin related
muscle toxicity (SRM) as demonstrated by resolution on
de-challenge and recurrence with re-challenge

AAC Statin Intolerance Pathway 2020



Monitoring for adverse effects - CK

« Advise people who are being treated with a statin to
seek medical advice if they develop muscle
symptoms (pain, tenderness or weakness). If this
occurs, measure creatine kinase (CK).

[NICE CG181 2014] [1.3.34]

Do not measure creatine kinase (CK) levels in

asymptomatic people who are being treated with a
statin.

INICE CG67 2008] [1.3.36]



Is It a statin related myopathy?

FACTORS FAVORING STATIN MYOPATHY

History

Pain or weakness in large, symmetric, proximal muscle
groups

Symptoms worsen with exercise

Symptoms resolve within 2 weeks of statin cessation
Symptoms return within 2 weeks of statin rechallenge

Physical examination

Diffuse, proximal muscle weakness

Mild hyporeflexia

Normal pain, vibration, and position sense

Laboratory values

Normal creatine kinase

Normal thyroid-stimulating hormone

Normal sedimentation rate or C-reactive protein
Normal vitamin D

FACTORS FAVORING ALTERNATE DIAGNOSIS

History

Pain or weakness is asymmetric or affects distal
muscle groups

Symptoms are continuous

Symptoms continue 2 weeks after statin cessation
Symptoms do not return with statin rechallenge

Physical examination

Focal or asymmetric muscle weakness
Hyperreflexia

Abnormal pain, vibration, or position sense

Laboratory values

Elevated creatine kinase

Elevated thyroid-stimulating hormone

Increased sedimentation rate or C-reactive protein
Possibly low vitamin D

Fernandez G et al., Cleve Clin J Med (2011) 78: 393



Non-Statin-related musculoskeletal symptoms
(Non SRM)

If patients report symptoms that are not typical of SRM
(e.g. asymmetric distribution, failure to resolve with de-
challenge despite normal CK) consider other
musculoskeletal disorders, metabolic, degenerative or
iInflammatory e.g. Vitamin D deficiency, polymyalgia
rheumatica. Check Bone profile, Vit D, CRP

AAC Statin Intolerance Pathway 2020



Statin-related myotoxicity (SRM)
phenotype classification

SRM classification Phenotype Incidence Definition
SRM 0 CKelevation <4x ULN 1.5-26% No muscle symptoms
SRM 1 Myalgia, tolerable 190/100,000 Muscle symptoms without CK elevation
Patient-years; 0.3-33%
SRM 2 Myalgia, intolerable 0.2-2/1,000 Muscle symptoms, CK <4x ULN, complete
resolution on dechallenge
SRM 3 Myopathy 5/100,000 CK elevation >4x ULN <10x ULN + muscle
Patient-years symptoms, complete resolution on dechallenge
SRM 4 Severe myopathy 0.11% CK elevation >10x ULN <50x ULN, muscle
symptoms, complete resolution on dechallenge
SRM 5 Rhabdomyolysis 0.1-8.4/100,000 CK elevation >10x ULN with evidence of renal
Patient-years impairment + muscle symptoms or CK >50x ULN
SRM 6 Autoimmune-mediated ~2/million per year HMGCR antibodies, HMGCR expression in muscle

necrotizing myositis

biopsy, incomplete resolution on dechallenge

Alfirevic A Clin Ther Pharmacol (2014) 96:470



Risk factors for SRM and statin intolerance

Endogenous factors Exogenous Factors

* Female gender » 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)
 Personal or Family history of « Vitamin D deficiency
Intolerance

to lipid-lowering therapies.
* Hypothyroidism

AAC Statin Intolerance Pathway 2020



1.

2.

3.

4.

Precautions to prevent Statin Related Myopathy (SRM)

Before treatment check baseline thyroid, liver and renal function and
consider baseline CK in at risk groups

Avoid high doses, highly lipophilic statins (eg simvastatin, atorvastatin)
In at risk groups e.g. elderly, frail, renal or liver dysfunction, pre-existing
musculoskeletal disease, alcohol abuse

Consider any potential drug interactions, including grapefruit juice

Warn patients about side effects, specifically muscle symptoms



Suspected SRM - Initial assessment

‘ New onset muscle pain

l

Consider
Are the symptoms typical for
other = €NO— Ry " .
statin related myopathy?
causes?

l

Measure CK, assess symptom severity

+/- repeat baseline assessment**

! !




Assess response to de-challenge

:

CK < 4 fold normal, and or
Symptoms tolerable
Quickly correctable risk factor**
No clinical concern

!

CK > 4 fold normal, and or

Symptoms Intolerable / clinical concern
No quickly correctable risk factor**

.

Improvement within 2 weeks
Resolved within 6 weeks
Patient happy to continue

l

Stop statin for 4 — 6 weeks

——NO—>» Document time to onset, duration to

resolution

Consider other causes?
e.g. PMR, Vitamin D Deficiency
Check Bone profile, VitD, CRP

“

€“—NO—

Have the symptoms resolved?
Has CK normalised?

Wait 2 weeks

l

L—N 0—oI Has the patient been symptom free

|

>2 weeks?

l



Reassess and re-challenge

’

Review lipid profile, cardiovascular risk and treatment goals
Recommence current or alternative statin at lowest dose

( Consider a less lipophilic statin if intolerant to a lipophilic drug

|

No recurmance of sympomts Recurrence of muscle symptoms
Titrate at 8 week intervals with review & Symptoms Intolerabl
of lipid response (percent reduction in “nmw ; ”" ¢
non HDL cholesterol - see FATS) — l —
Symptoms tolerable | -
Treatment goals achieved NO Stop Statin and consider further

Patient happy to continue




Flowchart for Assessment of Suspected Statin Related Myopathy

Is it typical for SRM?
Is it tolerable?

Is CK increased?

Is the patient at risk?
Is it statin-related?

Is CVD Risk high?

Continue

Dechallenge

Rechallenge

* 3. Lonsiger any orug Juice
Consider p ) : .
Are the symptoms typical for 4. Warn patients about side effects, specifically muscle symptoms
other  [€NO— > ”
statin related myopathy? o
causes? S. *Typical symptoms of statin related myopathy are symmetrical pain or
weakness in karge proximal muscle groups, worsened by exercise and onset
\ within 3-6 months of statin initiation.
Measure CK, assess symptom severity 6.** If new anset muscle pain of >2 weeks duration in a patient Wv statin
+/- repeat baseline assessment** t”""“‘.’::."‘""": cnd ",'f"f’:"‘ ?"i' "‘;’u’:‘,‘:“g;‘v ook
[ risk factors
Y
CK < 4 fold normal, and or €K > 4 fold normal, and or
Symptoms tolerable Symptoms Intolerable / clinical concern
Quickly correctable risk factor** No quickly correctable risk factor**
No clinical concern
Improvement within 2 weeks Stop statin for 4 - 6 weeks
Resolved within 6 weeks —NO—»{ Document time to onset, duration to
Patient happy to continue resolution
Consider other causes?
e.g. PMR, Vitamin D Deficiency ~[¢—N0—] """:: g’""“’"",ﬂ”‘”
Check Bone profile, VitD, CRP
Y
Wait 2 weeks — Has the patient been symptom free
>2 weeks?
Y
Review lipid profile, cardiovascular risk and treatment goals
Recommence current or alternative statin at lowest dose
Consider a less lipophilic statin if intolerant to a lipophilic drug
[
y
No recurrence of symptoms Recurrence of muscle symptoms
Titrate at 8 week intervals with review Symptoms Intolerable
of lipid response (percent reduction in Short time to onset
non HDL cholesterol - see FATS)
! ,
Symptoms tolerable
Treatment goals achieved NO——p Sop St ‘MI 2
Patient happy to continue

Refer



Statin-based approaches to manage SAMS

Therapy with a lower dose statin is preferred 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.

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

e Patients who do not tolerate statins on a daily basis, alternate day or
twice-weekly 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 regime is tolerated, dose / frequency can be up-titrated
slowly to achieve LDL-C/non-HDL-C goals with minimal or no muscle
complaints.

AAC Statin Intolerance Pathway 2020



Options when intolerant to 2 or more statins

Low dose, non-daily long acting statin (atorvastatin 10 mg or
rosuvastatin 5mg one to three days per week)

Ezetimibe, coadministered with maximum tolerated generic statin
therapy, when dose titration is limited by intolerance to statin therapy
(as defined above)

Ezetimibe monotherapy is an option for those who are intolerant to low
dose, non-daily statin therapy (as defined above).

. PCSK inhibitor therapy should be considered in eligible patients as
defined in NICE TA393 and TA394.

Lipoprotein apheresis should be considered as a last resort in patients
with Familial Hypercholesterolaemia and LDL-Cholesterol greater than
5 mmol/L despite maximum tolerated statin therapy or in in people with
progressive vascular disease who are intolerant of statin therapy.
These patients should be assessed in a specialist lipid clinic.

FATS Guidelines 2016



Statins are grouped Into Intensity categories

Reduction in LDL cholesterol

Dose (mg/day) 5 10 20 40
Fluvastatin — — 21% 27%
Pravastatin — 20% 24% 29% —

Simvastatin
Atorvastatin
Rosuvastatin
Atorvastatin +ezetimibe

20%-30%: low intensity \ Ezetimibe when combined with any
statin is likely to give greater reduction
in non-HDL-C/LDL-C than doubling the

VBSEOTRENRESOMN  dose of the statin,

LDL=low-density lipoprotein.

"MHRA advice: there is an increased risk of myopathy with high-dose (80 mg) simvastatin. This dose
should be considered only in people with severe hypercholesterolaemia and high risk of cardiovascular
complications who have not achieved their treatment goals on lower doses, when benefits are expected to

outweigh potential risks. D10




Summary

Statin related muscle toxicity (SRM) is pharmacological entity

Statin Associated Muscle Symptoms (SAMS) is not a diagnosis

Assessment of causality is established by dechallenge/rechallenge
CK should be measured to assess severity of muscle damage

Ezetimibe may be useful as an adjunct to statin or as monotherapy
Specialist advice should be sought about options for people at high

risk of CVD who are intolerant to 3 different statins or if CK >10 ULN

PCSK9 inhibitor therapy should be considered in eligible patients as
defined in NICE TA393 and TA394.









Case 1l

A 77 year old man, posterior circulation stroke age 73

Referred to Lipid Clinic for advice of alternative lipid
lowering treatment following myositis, statin related?

Treated with simvastatin for secondary prevention
after stoke, then atorvastatin 40mg for last 2 years

Complained of fatigue and weight loss, ALT 229 on
routine LFT, referred to hepatobiliary team.

Endoscopy showed mild oesophagitis, but abdominal
ultrasound and CT were normal excluding
hepatobiliary and intra-abdominal pathology.

After 6 months he complained of increasing muscle
aches and weakness in addition to fatigue, and CK
was measured



Case 1 - Blood results

CK (U/L)  ALT (U/L)
Apr 15 - 167 On atorvastatin 40 mg
Jun 15 - 229 Referred HBT
Dec 15 6818 268 On atorvastatin 40 mg
Jan 16 7507 292 Stopped statin
May 16 2975 111 Commenced Pred
Jun 16 936 54 Commenced MTX




Case 1 - Clinical and Laboratory Data

Height 1.67 m Weight 65.8 kg BMI 24.0
No muscle tenderness or weakness

Fasting Lipid Profile
T.Chol 6.2 mmol/L Triglyceride 1.1 mmol/L
HDL-C 2.6 mmol/L LDL-C 3.4 mmol/L

CK 746 U/L (<320); ALT 46 u/L (<40)
U&E, Thyroid Function normal.



Case l

 How can the persistently high CK be explained?

« What investigation and/or treatment would you
advise?



Case 1 - Clinical and Laboratory Data

Height 1.67 m Weight 65.8 kg BMI 24.0
No muscle tenderness or weakness

Fasting Lipid Profile
T.Chol 6.2 mmol/L Triglyceride 1.1 mmol/L
HDL-C 2.6 mmol/L LDL-C 3.4 mmol/L

CK 746 U/L (<320); ALT 46 u/L (<40)
U&E, Thyroid Function normal.

Standard autoimmune screen and muscle
antibody panel were negative

Anti-HMG CoA Reductase antibody awaited



Case 1 — Management

Continued on immunosuppressive therapy and
low fat lipid lowering diet only

To consider addition of ezetimibe when CK
stabilises and inflammation subsides

Statins should be avoided if anti-HMG-CoAR
antibodies are positive

Assess eligibilty for PCSK9i when on ezetimibe
monotherapy, if tolerated



Case 2

A 67 year old man, known FH due to APOB R3527Q

Referred to Lipid Clinic 5 years earlier with severe
hypercholesterolaemia (Total Cholesterol 8.7 mmol/L)
due to elevated LDL-C (6.6 mmol/L) and bilateral
Achilles tendon xanthomata, family history of CVD

Unable to tolerate simvastatin or atorvastatin due to
myalgia and arthralgia mainly affecting lower limbs

Treated sucessfully with gradual titration of
rosuvastatin, on 20mg nocte for past 3 years

Recently complains of increasing muscle and joint
pains and difficulty with rising from seated position



Case 2

« How can these symptoms be explained?

« What investigation and/or treatment would you
advise?



Case 2 - Clinical and Laboratory Data

Height 1.69 m Weight 79.6 kg BMI 27.9
No muscle tenderness but proximal weakness

Fasting Lipid Profile
T.Chol 4.6 mmol/L Triglyceride 0.8 mmol/L
HDL-C 1.6 mmol/L LDL-C 2.6 mmol/L

CK 73 U/L (40 - 320)
U&E, Thyroid Function normal.



Case 2 - Clinical and Laboratory Data

Height 1.69 m Weight 79.6 kg BMI 27.9
No muscle tenderness but proximal weakness

Fasting Lipid Profile
T.Chol 4.7 mmol/L Triglyceride 0.8 mmol/L
HDL-C 1.6 mmol/L LDL-C 2.7 mmol/L

CK 259 U/L (<320)

U&E, Thyroid Function normal.

CRP <5 mg/L

Vitamin D 12 nmol/L (<25 Vitamin D deficiency)



Case 2 — Management

Prescribed loading dose of Vitamin D 20,000 units
twice weekly reducing to maintenance dose of
800 u dalily after 7 weeks.

Continued on rosuvastatin 20 mg nocte
Advised to reduce or stop if symptoms persist



Case 2 — Outcome

 Muscle pains resolved completely within 6 weeks

* Repeat non-fasting lipid profile 3 months later
« T.Chol 4.6 mmol/L
« Trigs 0.8 mmol/L
- HDL-C 1.8 mmol/L
« LDL-C 2.4 mmol/L



Case 2 — Outcome

* Muscle pains recurred within 4 weeks

* Repeat non-fasting lipid profile (external lab)
« T.Chol 6.4 mmol/L

Trigs 1.8 mmol/L

HDL-C 1.6 mmol/L

LDL-C 4.0 mmol/L

CK — not done



