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PROTOCOL SYNOPSIS

Protocol title:Muscle Side-Effects of atorvastatin in coronary patients (MUSE): Follow-up study

Sponsor

Phase and study type

Investigational Medical
Product (IMP) (including
active comparator and
placebo):

Centers:

Study Period:

Treatment Duration:

Followup:

Objectives

ProtocolMUSH-ollowup Versbn no2.0- 4-MAY-2020

Vestre Viken Trust, Drammen Hospital

Prospectiveppen, interventionstudy.

The study aims tdetermine the effect o7 weeksopen treatment with
atorvastatin 40 mg/dayfollowed by7 weeks open treatment with no lipid
lowering treatment on muscle sympdm intensityin patients classified with
confirmed statinas®ciated muscle symptoms (SAMS) @tatin-dependent
muscle sideeffecty and nonSAMSn the MUscle Sid&ffects of
atorvastatin in coronary patients (MUSE) randomized double blirndess
over trial

Two hospitals (Drammen and Vestfold) in Nay
Estimated date of first patient enrolled5IAUG2020
Anticipated recruitment period2 weeks

Estimated date of last patient completedDIES2020

Estimated(non)treatment duration per patient: 7 weeks plus oneeake
pharmacological washut.

Subijects will be followed up fd6 weeks for the primary and secondary
endpoints .

The primary purposes to provide new patophysiologic knowledge ¢
atorvastatin-dependent muscle sideffects and todevelop an accurate
diagnostic test that cabe used in clinical practice differentiate patients
with muscle sideeffectsfrom patients without such sideffects(i.e. muscle
symptoms not related tohe atorvastatin treatment).

The primary objective i$0 determine the effect ofopen treatment with
atorvastatin 40 mg/dayn muscle symptom intensity in patients classifi
with confirmed SAMS and ne®AMS in the MUSE trial

The key secondary objectives are:

1. To determine the relationship between SAMS aatent drug and
the active metabolites in skdi® muscle, and to evaluate th
metabolite concentrations in muscle as a diagnostic tool
confirmed SAMS.

2. To determine the relationship between SAMS and parent drug
the active metabolites in blood, antb evaluate the metabolite
concentrations in lwod as a diagnostic tool for confirmed SAMS.

3. To determine the relationship between SAMS and the atorvastati
HMGCR ratio in skeletal muscle, and to evaluate the ratio in mt
as a diagnostic tool for canfned SAMS
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4. To determine the relationship betvesn SAMS and the atorvastatin-
HMGCR ratio in blood, and to evaluate the ratio in blood &
diagnostic tool for confirmed SAMS.

5. To determine the relationship between SAMS and inhibition of
mevalonate pthway in skeletal muscle, and to evaluate t
concentration of mevalonate pathway intermediates in muscle &
diagnostic tool for confirmed SAMS.

6. To determine the relationship between SAMS and inhibition of
mevalonate pathway in blood, and to evaludhe concentration of
mevalonate pathwayntermediates in blood as a diagnostic tool f
confirmed SAMS.

7. To determine the relationship between SAMS and inhibition
mitochondrial function in skeletal muscle, and to evaluate the us
mitochondrial respiatory enzymes in muscle as a diagnostial for
confirmed SAMS.

8. To determine the relationship between SAMS and inhibition
mitochondrial function in blood, and to evaluate the use
mitochondrial respiratory enzymes in blood as a diagnostic tool
confirmed SAMS.

9. To determine the relationsh between SAMS and the calciur
regulating FKBP1A:RyR1 complex in skeletal muscle, and to ev
the use of the FKBP1A:RyR1 complex in muscle as a diagnost
for confirmed SAMS.

10. To determine the relationshipetween SAMS and the calciur
regulating KBP1A:RyR1 complex in blood, and to evaluate the u
the FKBP1A:RyR1 complex in blood as a diagnostic tool for conf
SAMS.

11. To determine the relationship between SAMS and caspase 3 sigr
in skeletal muscleand to evaluate the use of caspase ¢ghaling in
muscle as a diagnostic tool for confirmed SAMS.

12. To determine the relationship between SAMS and caspase 3 sigr
in blood, and to evaluate the use of the caspase 3 signaling in k
as a diagnostic tddor confirmed SAMS.

13. To determine the rkationship between atorvastatin exposure at
molecular effects in muscle (inhibition of the mevalonate pathw
mitochondrial function, FKBP1A:RyR1 complexation and caspi
signaling).

14. To determine the relationshi between atorvastatin exposure ar
moleaular effects in blood (inhibition of the mevalonate pathwe
mitochondrial function, FKBP1A:RyR1 complexation and caspi
signaling)

15. To study statin adherence between the two study arms.

16. To describe study safety

Exploratoryobjectives:

1. To describe the relationship between SAMS ¢
morphology/histology in skeletal muscle, and to explore -
morphological/histological findings in muscle as a diagnostic toc
confirmed SAMS.

2. To describe the relationship bs&een morphology/histology ir
skeletal muscle and atorvastatielated variables, and molecule
effects,in muscle and bload
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To identify candidate diagnostic biomarkers for confirmed SAM
muscle tissue and blood (by explorative analyses of gene expnes
epigenetics, lipids, mabolites, peptides and proteins)

To identify candidate predisposing factors for confirmed SAMS
explorative analyses of demographics, physiology, concom
drugs, genetics, gene expression, epigenetics, lipids, metabo
peptides and proteins).

To determine the relationship between atorvastatin exposure ¢
molecular effects in muscle and blood.

To identify factors that are associated with the systemic and I
exposure ¢ atorvastatin and metabolites

Endpoints: Primary endpoint:
The primary engpoint will be the individual mean difference in muscu
symptom intensity between treatment periods with statin amab lipid
lowering treatment reported by the patients over the last three weeids
each treatment perioaneasured with aggregated VAS scores.

Secondary endpoints:

1.

Correlation between atorvastatirelated variables in muscle and tt
primary study endpoint. The difference between confirmed SA
and norSAMS regarding atorvastaiielated variables in muscle
The ability of atorvastatirrelated variables in muscle toiafjnose
SAMS.

Correlation between atorvastatirelated variables in plasma v
muscle and PBMC vs. muscle. Correlation between atorvasi
related variables in blood and the primary study endpoifhe
difference between confirmed SAMS and ARSAMS regaling
atorvastatinrelated variables in blood. The ability of atorvastat
related variables in blood to diagnose SAMS. The atorvagtatited
variables in blood will additionaly by adjusted foC23B1 genetics.

Correlation between atorvastatin: HMGCRrinscle and the priman
study endpoint. The difference between confirmed SAMS and |
SAMS regarding atorvastatin.HMGCR in muscle. The abili
atorvastatin:HMGCR in muscle to diagnose SAMS.

Correhtion between atorvastatinnHMGCR in PBMC vs. mu
Corrdation between atorvastatin:HMGCR in blood and the prim
study endpoint. The difference between confirmed SAMS and |
SAMS regarding atorvastatin:HMGCR in blood. The abilit
atorvastatin:HMGCH blood to diagnose SAMS.

Correlation between mevalonatpathway intermediates in muscl
and the primary study endpoint. The difference between confirn
SAMS and neBAMS regarding mevalonate pathway intermedia
in muscle. The ability of mevalonate thavay intermediates in
muscle to diagnose SAMS.

Correlation between mevalonate pathway intermediates in plasi
vs. muscle and PBMC vs. muscle. Correlation between mevali
pathway intermediates in blood and the primary study endpoint.
difference betwveen confirmed SAMS and n@AMS regarding
mevalonate pathwy intermediates in blood. The ability
mevalonate pathway intermediates in blood to diagnose SAMS.
Correlation between mitochondrial respiratory enzymes in mus
and the primary study endpointhe difference between confirme
SAMS and neSAMS regarding mitochondrial respiratory enzyme
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muscle. The ability of mitochondrial respiratory enzymes iscteito
diagnose SAMS.

8. Correlation between mitochondrial respiratory enzymes in PBM(
muscle.Correlation between mitochondrial respiratory enzymes
blood and the primary study endpoint. The difference betwe
confirmed SAMS and né®AMS regarding ntichondrial respiratory
enzymes in blood. The ability of mitochondrial respiratory enzyi
in blood to diagnose SAMS.

9. Correlation between the FKBP1A:RyR1 ratio in muscle anc
primary study endpoint. The difference between confirmed SA
and norSAMS regaling the FKBP1A:RyR1 ratio in muscle. The al
of the FKBP1A:RyR1 ratio in muscle to diagr&5MS.

10. Correlation between the FKBP1A:RyR1 ratio in PBMC vs. m
Correlation between the FKBP1A:RyR1 ratio in blood and the pri
study endpoint. The diérence between confirmed SAMS and nc
SAMS regarding the FKBP1A:RyR1 ratio in blood. Thg alitie
FKBP1A:RyR1 ratio in blood to diagnose SAMS.

11. Correlation between caspase 3 signaling in muscle and the pril
study endpoint. The difference betweewnrdirmed SAMS and ner
SAMS regarding caspase 3 in muscle. The ability of caspase 3 si
in muscle to diagnose SAMS.

12. Correlation between caspase 3 signaling in PBMC vs. mt
Correlation between caspase 3 signaling in blood and the prir
study endwint. The difference between confirmed SAMS and-n
SAMS regarding caspase 3 signaling in bldbd.ability of caspase
signaling in blood to diagnose SAMS.

13. Difference in muscle response variables between atorvastatin pe
and nonstatin period. Correltion between atorvastatisrelated
variables and response variables in muscle (i.e. mevaloratevay
intermediates, mitochondrial respiratory enzymes, FKBP1A:F
ratio and caspase 3/proaspase 3).

14. Correlation of molecular effects in blood vs. muscléfelence in
blood response variables between atorvastatin period and-skain
period. Correldon between atorvastatirrelated variables anc
response variables in blood (i.e. mevalonate pathway intermedie
mitochondrial respiratory enzymes, FKBP1RRyatio and caspas
3/pro-caspase 3).

15. Statin adherence measured with indirect methods and hyept
drug and metabolite concentrations in blood

16. Newonset CHD symptoms (e.g. angina, dysprieglerable muscle
symptoms leading to discomuation from the treatment arm.
Creatine kinase (CK) > 10 times upper limit of the normal ranc
alaninaminotansferase (ALT) > 3 times upper limit of the nor
range in blood Continuous surveillance of serious adverse eve
(SAEs) and Suspected Unexpected Seriodser8e Reaction:
(SUSARS)

Explorabry endpoints:

1. Correlation between morphology/histolly in muscle and the
primary study endpoint. Difference between confirmed SAMS
non-SAMS regarding the morphology/histology in muscle. The al
of morphology/histology in muscle to diagnose SAMS.

2. Correlation between morphology/histology and biomarkein
muscle and blood (atorvastatin and metabolites, mevalon
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pathway intermediates, mitochondrial respiratory enzymes, gt
expression, epigeneticspids, metabolites, peptides and proteins)

3. Correlation between candidate biomarkers and the primatydg
endpoint. The difference between confirmed SAMS and-88MS
regarding candidate biomarkers. The ability of candidate biomar
to diagnose SAMS.

4. Carelation between candidate predisposing factors and the prim
study endpoint. The difference betwaeconfirmed SAMS and nel
SAMS regarding candidate predisposing factors. The abilit
candidate predisposing factors to predict SAMS.

5. Correlation betweenatorvastatinrelated variables and molecule
effects in muscle and blood (gene expression, epigesetipids,
metabolites, peptides and proteins).

6. Correlation between systemic and local atorvastatiated
variables and exploratory factors (demogramhicphysiology,
concomitant drugs, food, genetics, gene expression, epigene
lipids, metabolites, eptides and proteins.

Assessment of primary stud The primary study engoints will be measured with aggregated SAMS sct
end points on VAS scales obiteed through patient selfeport diary at study start, twice
weekly during the 7 weeks treatment peds, and at study end
The primary engoint from the MUSE RCT will also be assessed vt
biomarkers in the followup study.

Assessment of study safety Study safety data will be collected:

- Every T days: direct telephone contact with the patient fi
assessment of intolerable muscle symptoms and symptom:
unstable CHD (i.e. neanset angina pectoris and/or dyspnea)

- Blood samples collected for analyses of ALT ancdaCiKe end of eacl
7 weeks treatment period or if intolerable muscle symptoms w
reported by the patients

- Continuous surveillance of serious adverse events (SAES) obt
through direct weekly telephone contaavith the patients and
thorugh continuous monitoring of hospital admissions during
study period.

Assessment of secondal The lf-report questionnaireand blood samples collected at baselinEhe
end points self-report diary, blood samplesand musat biopsiescollectedat the end of
each treatment period

Study Design: This is aprospective, open, intervention study. A seéction of patients
classified with confirme@®AMS in the MUSE trial and a selection of patie
classified withnon-SAMSwill receive 7-weeks openlabel treatment with
atorvastatin 40mg/dayn the first periodfollowed by #weeks period with na
lipid loweling treatment. Both periodswill be preceded by a 1-week
pharmacokinetic waslout.

Main Inclusion Criteria: 1 Participation in the MUSHial (Eudract nr. 20180426%14) and still
fulfilling the study entry crited listed below(please also refeAppendix

J

1 First or recurrent diagnosis (myocardial infarction) or treatments (P(
CABG) for a CHD ever#-42 months prior to study start

Main Exclusion Criteria 9 First or recurrent diagnosis (myocardial infarction) or treatments (P(
CABG) for a @Hevent thea) past 12 monthgrior to study startin high
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risk patients(i.e. at least one of following comorbid conditions: systc
heart failure, >1 previous myowdial infarction, kidney failure, diabete:
and smokers) and lihe past 6 monthgrior to study startin low risk
patientswithout any of the cemorbid conditions mentioned abovand
in patients who are not taking a statat all

1 Patientswith symptomatic peripheral artery disease and patients w
familial hypercholesterolemia

i Patient hasany contraindications for atorvastatin listed in the Summ.
of Product Characteristics (i.e. known hypersensitivity to the ingredie
acute liver failure/ALT > 3 times upper limit of the normal range in blc
at study start, pregnancy and breastfeegir)

1 History of previous rhabdomyolysis, myopathy or liver failure due
statin treatment with CK > 10 times upper limit of the normal range
ALT > 3 timeapper limit of the normal range.

1 Any condition (e.g. psychiatric illness, dementia) or situatibat in the

investigator’'s opinion could p

the study results, interfere significantly with the subject participatin

the study, or rendering informed consent unfeasible

Short life expectanc{<12 monthspueto other medical conditions

Not being able to understand Norwegian.

Women of childbearing potential defined al gremenopausal female.

Participation in andter randomized clinical trial

Classified with significantly more muscle symptoms on placebo dlna

atorvastatin in the MUSE trial

= =4 -4 —a -9

Sample Size: N=30. Patients (n<5) classified with confirmed SAMS in the MUSE trial a
patients classified with neSAMS (n=15) will bacluded

Power Calculation The patients are prelassified with confirmed SAMEhd norSAMS in the
MUSE RCThe presenbpen followup studyis performed toreproduce the
atorvastatin pharmacodynamicand correspondingpresence ofmuscle
symptoms Preclassified confimed SAMS patientsiot meeting
reconfirmation during open atorvasatin treatment will be excluded fron
data analyses.

With respect tothe biomarker investigations, evdo not have access to da
for direct @mple size calculationtn the MUSE trial), the-®Hatorvastatin
acid metabolite demonstrated highest correlatig8pearman rhoyvith the

individual muscle symptom difference between atorvastatin and plact
although it was not statistically significafased orthe observed variability
in the MUSHEdata on 4-OHatorvastatin acid in plasmabtained from 111
coronaly patientson atorvastatin40 mg,, there is 80% power (P<.05)

detecting a2.5-fold difference between confirmed SAMS and FBAMS with
n=8+8 patients (mean @0vs.2.00, SD B6). We will icludel15 patients with

comfirmedSAMSn this followup studyand a equal group with neSAMSo

account for the uncertainty in the underlying data and potential don

during study

Efficacy Assessments: Not applicable
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Safety Assessments:

Type, Dsage and
Adherence of statin
Treatment

Statistical Analysis

Safety analysis

Clinical Endpoint Committee

Blood samples for analyses of ALT and creatinine kinase will be pedatn
the endof each treatment periodor if intolerable muscle symptoms ai
reported by the patiats. Participants will bénterviewedby phone after a
standardized protocol by specially trainedstudy nurseweekly forthe
assessment of the other safetyndpoints. Due to the relatively low stuc
sample, no safety analysis will be performed.

Information will be reported by the patientsvice weekly in a diary and b
counting pills in returned packages. Statidherence will also be measure
in blood by analyses of statin concentrations by a direct lic
chromatographytandem mass spectrometry method.

The primary outcome and other continuous outcomes will be estimated
linear regressin models. Dichotomous outcomes will be analysed v
conditional logistic regression models. Metts for analysis of ROC curv
and measures of diagnostic accuracy will be used to identifpifwalues of
atorvastatinrelated biomarker (i.e. parent drugand metabolites,
mevalonate pathway intermediatesmitochondrial respiratory enzymes
FKBP1A:RyIRcaspase Blevels that can discriminate confirmed SAMS fr
other muscle symptomsDifferences in variables between groups will
compared with parametrior non-parametric tests, as appropriate accordil
to data distributions.The correlations betweerariableswill be estimated
with Spearman correlation coefficients and linear regression analyse
senior statistician (M Fagerland) aDslo Centre for Bgiatistics and
Epidemiology (OCB#@)ll beresponsible for all statistics. A statistical analy
plan (SAP) describing all details in this respect will be produced pri
database lock.

Due to the low expect number of safety events, safety analysis are
planned, but descriptive data will be presented.

No endpoint commitee will be established for the present study due to ti
relative small study sample and since the primary and secondary outcol
are bagd on selreported data and blood samples.
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Abbreviation or special term

Explanation

CHD Coronary Heart Disease

CVv Cardiovascular

eCRF Electronic Case Record Form

IMP Investigatonal medicinal product

LCMSMS Liquid chromatographyandem mass spectrometry

LDLC Low Density Lipoprotein Cholesterol

RCT Randomized Controlled Trial

PROMS Patientreported outcome measures (on sociodemograpk
clinical and psychosocial factors)

SAMS StatinAssociated Muscle Symptoms

VAS Visual Analoge Scale
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1 INTRODUCTION

1.1 Background

Statins are cornerstone treatment in secondary cardiovascular (CVD) and cerebrovascular disease
prevention. In the Norwegian landmark 4S statinlfr&datins reduced the risk of athuse mortality and
cardiac death by 30% and 42%, respectively, in coronary heart disease (CHD) patietstg, statin non
adherence (i.e. patients not taking their prescribed drugs) remains a major public health camc@vD
patients, leading to adverse outcomes in terms of morbidity, mortality and healthcare “oBke principal
reason for statin noradherence and discontinuation is statissociated muscle symptoms (SAMS).
clinical practice, SAMS are challengto evaluate in patients reporting muscle symptoms as objective
diagnostic tools do not existhe development of diagnostic biomarkers for stadgsociated side effects is
thus a major neetb improve the lipid management and clinical outcomes, aatgdiout in the most recent
Cochrane review European guidelinédsand European consensus statemehifEhe present project aims to
address these needs by providing new knowledge and diagnastitabkers for SAMS in CHD patients, using
novel, highly sensite biochemical methods. The project has considerable-ins@ivement, and our strong

and interdisciplinary research group has recently developed and validated accurate measurement methods
for statins and metabolite8 We have recently completea doubleblinded, placebecontrolled, crossover,
randomized clinical trial (RGMUscle Sidé=ffects of atorvastatin in coronary patients (MUS&)dentify

CHD patients witltonfirmed SAMSand norSAMS amongthose wth selfperceived SAMSA subsample

from thisRCT will be continued intbe presentbiomarker study where muscle symptoms are registered and
skeletal muscle biopsies and blood samples are collected. Clinical data and biological nratariabth
studies will be used in the proposed project. No poerg studies have investigated the relevance of drug
metabolites and biochemical intermediates directly in skeletal muscle from patients with confirmed SAMS.
The results will provide clinicallglevant knowledge of mechanistic factors underlying SAMS akWvieto
identify diagnostic biomarkers that can be used in clinical practice to differentiate true SAMS freBAMB

in CHD patients with sefferceived SAMS, thus enabling personalized treatnaera followup. The long

term results may be better qualityf dife, improved lipid management, and reduced morbidity, mortality and
healthcare costs.

Statin treatment and challenges in clinical practice

The beneficial effect of statins on cardiovasc@y) outcomes is mainly mediated through reduction of the
blood | evel s of -density liptphotin chdlasterdl (LBLF84However, efforts to improve the

statin treatment are obviously needed. Internatioabnd own data from the NorwegiaCoronary
Prevention (NORCOR) Studyhave revealed that-12%of the CHD patients did not use statin therapy, and
57-80% on statin therapy still had unfavorably elevated-CDMoreover, 40% had subclinical inflammatién.

Why is lipid management with gias suboptimal or failing in that many patients, and how de achieve

the benefits of statins documented in the randomi:
We recently found thalow selfreported statin adherencandselfperceived statin muscle symptomgere

the major factors associatiewith elevated LDLC!! and inflammatioA? after a coronary event. The-hepth
interviews with the patients’ primary physicians
muscle symptoms assumed to be statiéated® Therefore, we deMeped and validated a sensitive liquid
chromatography mass spectrometry (MS/MS) method for quantification of atorvastatin and its major
metabolites in clinical sampléswith this goldstandard technology, we are able to study the vivo
atorvastatin exposure in relation to muscle symptoms aadherence.

Statin associated muscle symptoms —prevalence and clinical implications

Serious statin sideffects, including liver failure, rhabdomyolysis, or myositis with elevated creatine kinase
(CK) levels in bbd, are very raré?In contrast, SAMS &prevalent challenge in clinical practfcamounting

to 70% of all statin adverse evertitRegistries and observational studies indicate that the-li&@prevalence

of SAMS ranges from 7% to 29%AMS compse a heterogeneous group of muscle symptanuding
pain/aching, stiffness, tenderness or cramps, usually with normal or minimally elevated CK® levels.
Importantly, there is a link between SAMS and statin -adherence/discontinuation. A large US survey
demonstrated that 60% of those who had distinued the statin therapy claimed to have SAMB! line
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with this, the European Atherosclerosis Society Consensus Panel stat¢8AMS is one of the principal
reasons for statin non-adherence and/or discontinuation, contributing to adverse cardiovascular

outcomes”.® The mortality is higher (24% vs. 16%) in CVD patients
‘“not taking statins was t he

with low adherence to statin thamdpy
s t r oyeagfellevkup gf theeNDRc t o r

COR populatio’. A major limitdion of observational studies of SAMS is the absence of blinding. Patients on
statins may expect sideffects, and therefore report a higher percentage than in a comparable population

not on statins, the se@alled* nocebo’ effect

@ rsubjects avitheut @QVD,enasitesteds

st

whether selfreported SAMS was actually related to the statin therapy; In a randomized, dblitted
crossover study that included patients complaining of SAMS, 36% expeatitrateheir muscle symptoms
persisted dumg treatment with simvastatin 20 mg and disappeared during placebo treatiidnt.our
ongoing RCT, we expect at least a similar proportion to be classified with confirmed SAMS, since a more

potent statin (atorvagtin 40 mg) is used in an elderly CHD pagan.

Statin-associated muscle symptoms —pathophysiology and mechanistic basis

The clinical presentation of SAMS usually occurs within one month of initiation of statin therapy or dose
increaset® The muscle syptoms can occur at rest or shortly aftexe¥cise, and they usually appear
symmetrically in the lower extremiti€§ Some of the reported risk factors for SAMS include: Using a lipophilic
statin (simvastatin, atorvastatin) at high dose, high age, femake lew body mass index, comorbidities,
history of CK elevations, history of muscle/joint pain, drrgg interactions, drug transporter genetics, and
excess alcohol consumptidrit remains unclear how statins produce muscle symptoms, and reliable
biomarkers for the prediction or diagnosis of true SAMS are lacking. The suggested mechanisms are mainly
deduced fromin vitro studies, and to some degree supported with biomarkers in clinical studies. However,
the clinical studies have major limitations (e.gnrdinded, nonrandomized, few cases).

Atorvastatin acid
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Figure 1 (previous page). Hypothetical mechanisms for the development of staagsociated muscle symptoms. Atorvastatin is taken

up in the liver via the transporter SLCO1B1 and inhibits bBzyme A reductaseHMGCR), thereby mediating its systemic
chdesterotowering effect. The drug is extensively metabolized in liver to both acid and lactone metabolites which enter the blood
circulation. Suggested distribution to skeletal muscle: The parent drug and me¢gbaie distributed to skeletal muscle \tze
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SLCO2B1 transporter and by passive diffusion. The efflux transporter MRP1 pumps the drug and metabolites back to the blood.
Suggested effects in skeletal muscle: HMGCR in skeletal muscle is inhibited, daustaged synthesis of intermediates ireth
mevalonate pathway. A range of cellular functions are impaired due to the HMGCR inhibition, especially due to reduceibprenyla

of proteins (i.e. prenylation through farnsyl pyrophosphate [FPP] and geranyldepgmophosphate [GGPP]). The lactone
metabolites are direct inhibitors of the mitochondrial complex 1ll, causing reduced ATP production and increased levels/ef reacti
oxygen species (ROS). The molecular effects lead to apoptosis and fiber damagskéidtad muscle.

Based on the literaturaye point out three direct drugelated characteristics in skeletal muscle which appear
as substantiated factors underlying SAMS (i.e. local statin exposure, inhibition of the mevalonate pathway,
and inhibition ofthe mitochondrial function) However, thedlinical impact on the development of SAMS is
not known. The three factors are elaborated below, and an overview is givEigure 1 on the previous
page

Local statin exposure in skeletal musdiae risk of eperiencing SAMS is associated with higtist
doses!® A genetic variant in the hepatic uptake transporter SLCO1B1 and concomitant use of drugs that
inhibit the liver enzyme CYP3A4 are both factors that increase the statin levels in blood and th8 AiSK3s
thus supporting a relationship beeen SAMS and high systemic statin exposure. The statin lactone
metabolites demonstrate superior ability to induce myotoxic efféctgitro,?>?*and an elevated atorvastatin
lactone:acid ratio in blood plasma hlasen associated with probable SAMS in a clinicatbiled study??
Even if there is an association between high systemic statin exposure and SAMS, it is not likely that statin
blood cacentrations entirely predict the adverse events. The drug metamwliiave to distribute into
skeletal muscle cells to produce the toxic effects. Interestingly, proteins that transport atorvastatin in and
out of cells (SLCO2B1 and the multidragistanceassociated protein 1 [MRP1], respectively) are expressed
in human &eletal musclé® A humanin vitro model of skeletal muscle cells also demonstrated that the
atorvastatininduced toxicity was promoted in relation to the expression leveSlb€02Band pevented
with co-expression oMRP12 Therefore,jt is hypothesizedhat the in vivoactivity of SLCO2B1 and MRP1 in
skeletal muscle modulate the risk of developing SAMS, though with dependency on the systemic statin
exposure(Figure 1). TheSLCO2Bdene \ariant rs12422149 (c.935@pcauses impaired protein functioiin
a nonblinded casecontrol clinical study, theSLC02B3enotype status was significantly associated with
SAMS? Interestingly, the atorvastatin transport protein MRP1 is also expressepeiipheral blood
mononuclear cells (PBM&)Thus, the atorvastatifevels in PBMC may potentially reflect the atorvastatin
exposure in skeletal muscle. Indeede have pilot data indicating that the toxic atorvastatin lactone
metabolites are accumulateth PBMC to a -Bld higher level than the acid metaboliteb the pesent
project, we will be the first to investigate the relationship between in vivo atorvastatin metabolite levels
in skeletal muscle, blood and confirmed SAMS. Furthermore, we will inveigate whether the norinvasive
principle of genotypingSLC02Bin combination with measurement of atorvastatin metabolites in blood
plasma can be used to predict the local drug exposure in muscle tissue.
Inhibiton of the mevalonate pathway skeletal muscleThe enzyme -Biydroxy-3-methylglutaryl coenzyme
A reductase (HMGR) is expressed in all tissues in the Bbatyd catalyzes the conversion of HMGenzyme
A to mevalonate as the ratiémiting step in the mevalonate pathwayFigure 1). The @wn-stream
biochemical intermediates play important roles in gene expressiomst-fpanslational modification of
proteins, cell signaling, cytoskeletal assembly, endocytotic/exocytotic transport, membrane fluidity, cell
differentiation and proliferatior?” Not surprisingly, inhibition of HMGCR results in a range of biochemical
and celular effects in diverse tissue. Inhibition of HMGCR in the liver is the primary mechanism of action of
the statins, responsible for the systemic effect on I3t
Themost plausible mechanism of SAMS arises from local inhibition of HMGCR in musclattisghbestatin
exposure, resulting in a wide range of biochemical consequences and subsequent toxicleffethe
heterogeneous clinical presentations of SAMS mayatributable to the highly diverse molecular and
cellular effects caused by inhibitioof HMGCRFi{gure 1). Severalin vitro studies indirectly suggest that
reduced levels of mevalonate pathway intermediates are linked to the myotoxic statin effeats, thim
statin-induced myotoxicityin vitro is prevented when muscle cells simultanequate supplemented with
excess mevalonate, farnesyl pyrophosphate (farnrBg) or geranylgeranyl pyrophosphate (geranylgeranyl
PP)2%32 FarnesyPP and geranylgeranlP are present in very low concentrations naturally, thusivo
guantifications havebeen challenging. In the present project we will apply recently published mass
spectrometry methods which are capable of the sensitive quantification oirtivé/olevels of mevalonate,
farnesytPP and geranylgeranilP333* Hereby,we will be the first to investigate the relevance of these
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biochemical intermediates directly in skeletal muscle from patients with confirmed SAMS. In parallel, we
will explore the potentiabf measuring these biochemical intermediates in blood, in order to develop non
invasie diagnostic biomarkers of SAMS.

Inhibition of mitochondrial function in skeletal musdbecreased mitochondrial respiration in muscle cells
has been demonstrated dumgnexposure to lipophilic statins in seveialitro studies, and also reported in
some pre-clinical andin vivo studies!®>?® Furthermore, it has been reported that statins increase the
production of mitochondrial reactive oxygen species (ROS) with subseitiation of apoptotic cascades
in skeletal musclén vitro.?® It was recently reealed thatthe mitochondrial complex IlI in the respiratory
chain is a direct inhibitory target of statin lactonesd its enzymatic activity was decreased in muscle
biopsies from patients with probable SAMPRIthough there are limitations to these datit is worth noting
that inhibition of complex IIl is mechanistically related to increased ROS production withcegiular
consequence$ We will be the first to investigate the relevance of the mitochondrial respiratory enzymes
directly in skeletal muscle and blood cells from patients with confirmed SAMS.

Modulation of the sarcoplasmic reticulum calcium reledsgnoel, ryanodine receptor 1 (RyR1has been
demonstrated tha statins causedissociation of the stabilizing protein FK506 binding

protein (FKBP1Zynonymous with FKBP{l#'om RyR1 irthe sarcoplasmic reticulumm skeletal muscleThe
statinrmediated modulation of thecalcium release channéad to sponéaneous calcium sparks, and the
calcium leakwas associated withreactive nitrogen/oxgen species angro-apoptotic signalinghrough
caspase 3*In this study, we wilperform quantitdive measurements of the FKBP1A to RyR1 ratio in their
protein complex and the caspase 3 to paaspase 3 ratio be investigated as an apoptotic mankkr will

be the first to investigate the relevance of the FKBP1A:RyR1 complex directly in skeletal muscle and blood

cells from patients with confirmed SAMS.

Some muscle conditions related to statins demonstrate morphological alterations. dims&df] toxicstatin
myopathy with CK elevations, necrosis and regenerating muscle fibers may be obsenuetia biopsies.

In immunemediated necrotizing myopathyith ant-HMGCR antibodies, muscle biopsies usually show
necrosis with regeneration of muscle filserand scarce inflammatiaff The pattern of potential
morphological and histologicalterations inpatients with confirmed SAM@vithout CK elevationsggre yet

to be describedln the present study, w will explore themuscle pathology in SAMS patients byngs
morphological and histochemical techniqueBurthermore the relationship with the exposurdo
atorvastatin and its metabolites, and with statimediated molecular effects, will be explored.

Our ambition is to develop diagnostiests, preferentiallynon-invasive, that can be used to identify patients
with true SAMS among patients with spirceived SAMS. Our strategyprgmarily to examine biomarkers
that are correlated to the direct effects of statins in muscle tissue. We will e first to examme these
biomarkers in relation to confirmed SAMS, and indeed in a relevantrisgftCHD population. The utmost
strength will be that SAMS is confirmed in two subsequent dobbieed, placebecontrolled, crossover
RCTs.

The overall olgctive is to proide new pathophysiologic knowledge of SAMBd developan accurate
diagnostic test that can be used in clinical practice to differentiate confirmed (i.e. real) SAMS a8AMé&n
(i.e. muscle symptoms not related to the statin treatment)arg CHDpatientswith seltperceived SAMS,
thereby allowing efficient diagnostics and actions to prevent future cardiovascular events.

1.2 Study rationale and implications for patients, healthcare providers and the
society

Our current knowledge of the mechatic basis for SAS is based oin vitro experiments and limited
observational clinical studies. This is the first diiactivostudy designed to determine molecular factors of

SAMS in a population that is confirmed to suffer from SAMS versus a poputatidirmed to bewithout

SAMS, thus providing clinically relevant knowl edg
for SAMS existand the assessment of SAMS in the individual patient is-tiomsuming and prone to bias

as it involve intermittent sttin discontinuation and rehallenge accompanied with subjective, Aoimded
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assessments. An objective diagnostic test that can be used to identify patients with true SAMS among those
with perceived SAMS, will be efficient both to thetipat and healthcare system, and it will help healthcare
providers to identify patients in need of altered cholestelmliering therapy due to intolerable siekffects.

A recent study documented that negative stati#lated stories in media led to statiiscontinuation ad
subsequently increased CVD risBiomarkers may represent an important tool in the communication with
these patients misattributing their muscle symptoms to statilmsturn, such a tool may prevent statin
discontinuation, facilitatechange of drug wén indicated, and improve adherence. The benefit for the
patients is primarily less muscle sidffects, improved statin adherence and EOlLcontrol and thereby
prevention of CVD with reduced mortality and morbidity. Diagnostic testingdbas a minimallynvasive
biopsy may be justified in patients with high CV risk and with complicategpesedéption of symptoms.
However, we will attempt to develop a nenvasive test which will be preferable in the general CHD
population. Fewer rénosptalizations forCV events and lower healthcare costs are societal-teng
benefits of optimized statin treatment and high adhereriédlso, the study results may be transferable to
primary prevention populations. In 2018, there were 560 000 Norwegrtinausers (59%n atorvastatin)

with a cost of NOK 277 millicth Sufficient doses and adequate adherence are thus of major importance.
New, expensive drugs to lower lipids increases the relevance of this study. Costs of nel@i&picg drugs
(PCSKQ inhibitors) amubstantially higher than statins; 64 500 NOK patient/year versus 1 860 NOK
(statins) or 6 600 NOK (statins combined with ezetimib). Therefore, the project may be of importance for the
healthcare system, by optimizing treatment with cedtective stains’? Furthermore, a reliable diagnostic
test for SAMS may facilitate the development of innovative treatments/drugs that are suitable for-statin
intolerant patients.

Risk/Benefit

A potential risk in the present study is the risk of adverse cardiovasewants during the 8 week period
without statin treatment and the risk of serious siddfects (e.g. acute liver failure, rhabdomyolysis,
myopathy) during treatment with atorvastatifihe investigating medical product (atorvastatin) has a strong
scientifc documentation (level 1A evidence) for CHD pasieand a wellocumented safety profile. Dispite

this, statin therapy is frequently discontinued for a longer period or permanently in thertsglCHD sub
population with muscle symptoms that will be inded in the present studylo our best knowledgenly

two previous randomized studies that have investigated the risk associated with a short time statin
withdrawl. Heeschen and colleagu@seported a 3fold increase in the risk of death and nonfatal When
statins therapy was withdrawn after an adssion for an acute coronary syndrome. The same group
subsequently reassessed their analysis and found only a trend toward greater cardiac risk with abrupt statin
discontinuatior®. In contrasta large randmized study including more than 080 stable CHIpatients, 6
weeks statin discontinuation did not lead to increased risk of subsequeniovastular events and
mortality*?. Swedishnationwide real world datan postmyocardial infarction patients havdocumented

that the risk of subsequerdardiovascular events are highest during the first 12 months following the index
event®. They also demonstratethat patients with diabetes, previous myocardial infarctiorg index
myocardial infarctiomevasculariation, periferial artery diseasesystdic heart failure andnd kidney failure

were at highest risk of subsequent events.

Since our study population comprises patients who presently are not taking statins at all due to muscle
symptoms or who report musel symptoms that put them at significdnpt increased risk of statin
discontinuationand thus subsequent cardiovascular everasnpared to a general CHD populati¢d, 7)it

is aqudal to gain new clinical and pathophysiologic knowledge about SAMS inphésats. A short-term
discontinuation of statin therapy of maximum 8 weeks (i.evelek washkout plus seven weeks during the
non statintreatment period)required for the implemetation of the studyis regardedsafeand soundin
patients fulfilling the #ict study entry criteria $ee Section 4.3 and 4.4To minimize the risk of study
participation, atorvastatinwill be discontinuedafter the patients have been in a stabbhase (without
symptoms of anginayspnea)for at least12 months following the ndex event inhigh risk patientqi.e.
patients with at least one of following comorbid conditions: systolic heart failure, kidney failure, diabetes, ,
and smokers), wheredsw risk patientsvithout any of these canorbid conditions and patients who arein
taking a statin at all may be included 6 months after the coronary index eVerfurther reduce the risk of
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study participation, patients with familial hypercholesterolemsymptomatic perpherial artery disease
and/or patients with untreated signiféat stenoses on the maieft coronary artey will be excluded from
the study.

Patients who have previously experienced rhabdomyolysis or myopathy will also be excluded from the study,
based on information from their hospital medical records. Patieritis lood levels oALT exceeding3>

times upper limit of the normal rangar creatinine kinase> 10timesupper limit of the normal rangat study

startor at the end of each-Weeks treatment period will be withdraw(Table 2. If newonset CHD symptoms

(i.e. angina pectoris and/or dyspnea) were revealed throughtetephone interview or at the study visits,
patients will be examined by the study cardiologists at the hospital outpatient clinics within two ldays.
addition, allSerious Adverse Events EAwill be continuously monitored by the study cardiologisi&e
sponsors medical officer will review all SAEs and evaluate whether the event is expected according to the
reference safety information (RSI). Themmary of Product Characteristics willdseed as RSI in this trial. All
SUSARSs will be reported to themegian Medical Agency within 7/15 days by the medical officer

One patient died, most likely due to a primary arrhythmia, and 2 patients were hospitalized with suspected
unstable coronary sydrome in the MUSE R@T2019 Importantly, emergency ublinding revealed that all
these patients all received atorvastatin therapy at the time of the adverse evdmte other patients
developed chest pain or neanset dyspnea during the trial. Thesatignts were evaluated by the study
cardiologists and allowed toontinue. One patient was dplinded due to a significant elevation of alanine
aminotransferase (>10 x upper normal limit) at the end of the atorvastatin treatment period, which resolved
rapidly when atorvastatin was discontinued.

1 out of ten people ar treated with a statin in Norway and in Europe. Our unpublished data from the MUSE
trial revealed that 10% of these patients report SAMS during statin treatment (Kristiansenredexd revew

in Ciculation). Thus, thegreatest benefitfrom the presentfollow-up studs will be to provide new
pathophysiologic knowledge of SAMS and develop an accurate diagnostic test that can be used in clinical
practice to differentiate confirmed (i.e. realpBIS and not8AMS (i.e. muscle symptoms not related to the
statin treatment) among CHD patients with sprceived SAMS, thereby allowing efficient diagnostics and
actions to prevent future cardiovascular events

1.3 Study Hypotheses

The overall hypothesis it it is possible to develop an accurate diagnostic tiest can be used in clinical
practice to differentiateconfirmed SAMS and neSAMS (i.e. muscle symptoms not related to the statin
treatment) among coronary heart disease patients with -pelfceivel SAMS, thereby allowing efficient
diagnostics and actiorts prevent future cardiovascular events.

Secondary hypothese

- The concentration of atorvastatiand/or its metabolites in muscle is significantly higher in patients with
confirmed SAMS compatdo those with noRSAMS. A concentration coff in muscé can discriminate these
two groups with diagnostic sensitivity and specificity above 80%. Secondary hypo#ttesigastatin and/or

its metabolites concentrations in blood plasma, combined with angtypedependent muscle/plasma
distribution ratio, can beaised to estimate thexposurein muscle. There is a positive correlation between
atorvastatin and/or itsmetabolite levelsin peripheral blood mononuclear cells (PBMC) and muscle. The
blood-based liomarkers can discriminate confirmed SAMS and-8&MS wh sensitvity and specificity
above 80%.

- The concentration of mevalonate pathway intermediates in muscle is more decreased in patients with
confirmed SAMS compared to those with RBAMS. A mevahate pathwaybiomarker cutoff in muscle can
discriminateconfirmed SAMS and ne®BAMS with diagnostic sensitivity and specificity above 80%. Secondary
hypothesis: There is a positive correlation between mevalonate pathway biomarkers in PBMC vs. mdiscle, an
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in blood plasma vs. muscle. The bldmaksed biomarkersan discriminate confirmed SAMS and HBAMS
with sensitivity and specificity above 80%.

- The functional activity and/or expression of mitochondrial respiratory enzymes in muscle is lower ingatient
with confirmed SAMS compared to those with RBAMS. A itochondrial enzyme cubff in muscle can
discriminate confirmed SAMS and nR8AMS with diagnostic sensitivity and specificity above 80%. Secondary
hypothesis: There is a positive correlation betwaritochondrial enzyme biomarkers in PBMC and muscle.
Theblood-based biomarkers can discriminate confirmed SAMS ane3#viS with sensitivity and specificity
above 80%.

- Theratio between FKBP1A and RyR1 within their protein compiemuscle is lower impatients with
confirmed SAMS compared to those with RBAMS. AKBP1A:RyRdut-off in muscle can discriminate
confirmed SAMS and neBAMS with diagnostic sensitivity and specificity above 80%. Secondary hypothesis:
There is a posite correlation betweerrKBP1A:RyRi PBMC and nacle. The bloodbased biomarkecan
discriminate confirmed SAMS and R8AMS with sensitivity and specificity above 8l8¢caspase 3 level

(or caspase 3 to proaspase 3 ratianp muscle is lower in patiestwith confirmed SAM&mpared to those

with nonSAMS. &aspase 3elated cut-off in muscle can discriminate confirmed SAMS and8A8MS with
diagnostic sensitivity and specificity above 80%. Secondary hypothesis: There is a positive correlation
betweencaspase 3 (or caspase@® pro-caspase 3 ration PBMC and nacle. The bloodhased biomarker

can discriminate confirmed SAMS and f®AMS with sensitivity and specificity above 80%.
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2 STUDY OBJECTIVES AND RELATED ENDPOINTS

Objectives

Endpoints

Assessments

Primary To determine the effect ofopen
treatment with atorvastatin 40
mg/day on muscle symptom
intensity in patients classified with
confirmed SAMS and neBAMS

The individual mean difference in
muscular symptom intensity between
treatment periods with statin and no
lipid lowering treatnent, reported by

the patients over the last three weeks o
each treatment period

Obtained through patient selfeport measured with
aggregated scoresn a VAS scaladministred at
study start, weekly during the treatment periods
and at sudy end.

Secondary To determine the relationship
between SAMS angarent drug
and the active metabolitesin
skeletal muscle, and to evaluate
the metabolite concentrations in
muscle as a diagnostic tool foi
confirmedSAMS

Corrdation  between atorvastatn-
related variables in muscle and the
primary study endpoint. The difference
between confirmed SAMS and non
SAMS regarding atorvastatinrelated
variables in muscle. Theability of
atorvastatinrelated variables in muscle
to diagnoseSAMS.

Obtanedby collection of muscle biopsies in the enc
of the atorvastatin treatment period.Quantitative

LCGMS/MS analysis of atorvastatin and its majc
hydroxy and lactone metabolites in muscle biopsie

To determine the relationship

between SAMS and paremrug

and the active metabolites in
blood, and to evaluate the
metabolite concentrations in
blood as a diagnostic tool for
confirmed SAMS
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Corrdation  between  atorvastatin

related variables in plasma vs. muscl
and PBMC vs. muscle. Correlatio
between atorvastatirrelated variables
in blood and the primary study endpoint.
The difference between confirmed
SAMS and noeSAMS regarding
atorvastatinrelated variables in blood.
The ability of atorvastatinrelated

variables in bloodb diagnose SAMShe

atorvastatinrelated variables in blood

Obtainedby collection of blood samples in the enc
of the atonastatin treatment period Quantitative
LCGMS/MS analysis of atorvastatin and its majc
hydroxy and lactone metabolites inlood plasma
and PBMGGenotyping of theSLCO2Bdene variant
rs12422149 (c.935 G=A)
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Objectives

Endpoints

Assessments

will additionaly by adjusted foBLC2B1
genetics

To determine the relationship
between SAMS and the
atorvastatin to HMGR ratio in

Correlation  between  atorvastatin:
HMGCR in muscle and the primary stuc
endpoint. The difference between

Obtained bycollection of muscle biopsies in the enc
of the atorvastatin treatment periodQuantitative
LCMS/MS analysis of atorvastatin and its majc

skeletal muscle, and to evaluate confirmed SAMS and néBAMS pydroxy and lactone metabolites, and by
the ratio in muscle as a diagnostic regarding  atorvastatin.HMGCR i measurement of HMGCR, in muscle biopsies.
tool for confimed SAMS muscle. The ability of

atorvastatinnHMGCR in muscle tc

diagnose SAMS.
To determine the relationship  cqrelation between Obtainedby collection of blood samples in the enc
between  SAMS  and  the jtorvastatinHMGCR in PBMC vt of the atorvastatin teatment perod. Quantitative
atorvastatin to HMGR ratio in  myscle. Correlation between LGMS/MS analysis of atorvastatin and its majc

blood, and to evaluate the ratio in
blood as a diagnostic tool for
confirmed SAMS

atorvastatin:HMGCR in bloodnd the
primary study endpoint. The difference
between confirmed SAMS and non
SAMS regarding atorvastatin:HMGCR
blood. The ability of
atorvastatinHMGCR in to
diagnose SAMS.

blood

hydroxy and lactone metabolites,
measurement of HMGCR, in PBMC.

and b

To determine the relationship
between SAMS and inhibition of
the mevalonate pathway in
skeletal muscle, and to evahte
the concentration of mevalonate
pathway intermediates in muscle
as a diagnostic tool for confirmed
SAMS.
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Correlation  between  mevalonate
pathway intermediates in muscle anc
the primary study endpoint. The
difference between confirmedSAMS
and nonSAMS egarding mevalonate
pathway intermediates in muscle. The
ability of mevalonate pathway
intermediates in muscle to diagnose
SAMS.

Obtainedby collection of muscle biopsies in the enc
of the atorvastatin treatment period. @ntitative
LCMS/MS analysis of malonate, farnesyPP and
geranylgeranyPP in muscle biopsies.
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Objectives Endpoints Assessments

To determine the relationship correlation  between  mevalonate Obtaned by collection of blood samples in the enc
between SAMS and inhibition of pathway intermediates in plasma vs of the atorvastatin treatment period. @ntitative
the mevalonae pathway inblood, myuscle and PBMC vs. muscle LGMS/MS analysisf mevalonate, farnesyPP and
and to evaluate the concentration Correlation  between  rmvalonate geranylgeranyPP in blood plasma and PBMC.
of mevalonate pathway pathway intermediates in blood and the
intermediates in blood as a primary study endpoint. The difference
diagnostic ool for confirmed petween confirmed SAMS andom:
SAMS. SAMS regarding mevalonate pathwa

intermediates in blood. Theability of

mevalonate pathway intermediates in

blood to diagnose SAMS.

To determine the relationship correlation between mitochondrial Obtainedby collection of muscle biopsies in the enc
between SAMS anthhibition of  regpiratory enzymes in muscle and th of the atovastatin treatment periodQuantification
mitochondrial function in skeletal primary study edpoint. The difference of mitochondrial respiratory enzymes (expressio
muscle, and to evaluate the use 0 petween confirmed SAMS and non and activity) in muscle biopsies.

mitochondrial respiratory  sams regarding mitochondrial
enzymesm.muscle agli|agnostic  respiratory enzymes in muscle. Thi
tool for confirmed SAMS. ability of mtochondrial respiratory

enzymes in muscle to diagnose SAMS.

To ddermine the relationship Correlation between mitochondrial Obtainedby collection of blood samples in the enc
between SAMS and inhibition of respiratory enzymes iRBMC vs. muscle. of the atorvastatin treatment perid. Quantification
mitochondrial function in blood, Correlation between mitochondrial of mitochondrial respiratory enzymes (expressio
and to evaluate the use of regpiratory enzymes in blood and the and activity) in PBMC.

mitochordrial respiratory  primary study endpoint. The diffenee
enzymes in blood as a diagnosti petween confrmed SAMS and non
tool for confirmed SAMS. SAMS regarding mitochondrial

respiratory enzymes in blood. The abilit
of mitochondrial respiratoy enzymes in
blood to diagnose SAMS.
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Objectives

Endpoints

Assessments

To determine the relationship
between SMS and the calcium
regulating FKBP1A:RyR1 comple
in skeletal muscle, and to evaluate
the use of the FKBP1A:RyR
complex in muscle as a diagnosti
tool for confirmed SAMS.

Correlation betweenthe FKBP1A:RyR1
ratio in muscle and the primary study
endpoint. The difference between
confrmed SAMS and neBAMS
regarding the FKBP1A:RyR1atio in
muscle. The ability ahe FKBP1A:RyR1
ratio in muscle to diagnose SAMS.

Obtainedby collection of muscle biopsies in the enc

of the atorvastatin  treatment  period.
Immunoprecipitation of the sarcopkmatic
reticuum RyR1 in  muscle biopsies an

quantification of FKBP1A (FKBP12) and RyR1 in t
protein complex.

To determine the relationship
between SAMS and the calcium
regulating FKBP1A:RyR1 comple
in blood, and to evaiate the use

of the FKBP1A:RyL complex in

blood as a diagnostic tool for
confirmed SAMS.

Correlation betweenthe FKBP1A:RyRI
ratio in PBMC vs. muscle. Correlatiol
betweenthe FKBP1A:RyR1 raioblood
and the primary study endpoint. The
difference betwea@ confirmed SAMS
and norSAMS regarding the
FKBP1A:RyR1 ratio blood. The ability
of the FKBP1A:RyR1 ratio blood to
diagnose SAMS.

Obtainedby collection of blood samples in the enc
of the atorvastatin  treatment  period.
Immunoprecipitation of the samplasmatic
reticuum RyR1 in PBMC and quantification t
FKBP1A (FKBP12) and RyR1 in their protein comg

To determine the relationship
between SAMS and caspase

signaling irskeletal muscle, and to
evaluate the use of caspase :
signaling in muscle asdiagnostic

tool for confirmed SAMS.

+ confirmed

Correlation betweercaspase 3 signaling
in muscle and the primary study
endpoint. The difference between
SAMS and neBAMS
regardirg caspase 3in muscle. The
ability ofcaspase 3 signalimg muscle to
diagnse SAMS.

Obtained by collection of muscle biopsies in the enc
of the atorvastatin treatment periodQuantification
of caspase 3 and proaspase 3 in muscle biopsies
and calculatn of the ratio between caspase &
(active) and precaspase 3 (inactive).

To determine the relationship
between SAMS and caspase

signaling in blood, and to evaluate
the use of the caspase 3 signalin
in blood as a diagnostic tool for
confirmedSAMS.
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Correlation between caspase 3 signalin
in PBMC vs. muscle. Correlatiol
between caspase 3 signaling in blooc
and the primary study endpoint. The
difference between confirmed SAMS
and nonrSAMS regarding caspase
signaling in blood. The ability of gase
3 signalingn blood to diagnose SAMS.

Obtainedby collection of blood samples the end
of the atorvastatin treatment period. @antification
of caspase 3 and proaspase 3 in PBMC, an
calculation of the ratio between caspase 3 (activt
and procaspase 3 (inactive).
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Objectives

Endpoints Assessments

To determine the relationship
between atorvastatin exposure
and mdecular effects in muscle
(inhibition of the mevalonate
pathway, mitochondrial function

FKBP1A:RyR1 complexation ar
caspase 3 signalihg

Difference inmuscleresponsevariables
between atorvastatin period and nen
statin period. Correlation between
atorvastatinrelated  variables  and
response variables in muscle (i.e.

mevalonate pathway intermediates,
mitochondrial respiratory enzymes,
FKBP1A:RyR1 ratio and caspagweo3

caspase 3).

Obtainedby collection of muscle biopsies on and of
atorvastatin. Quantiétive LEGMS/MS analyses of
atorvastatin and its hydroxy and lactone
metabolites, as well as mevalonate, farneB¥ and
geranylgeranyPP. Quantification of mitochondrial
respiratory enzymes (expression and activity), tr
FKBP1A:RyR1 ratio in their saresphatic reticulum
protein complex, caspase 3, and thaio between
caspase 3 and proaspase 3.

To determine the relationship
between atorvastatin exposure
and molecular effects in blood
(inhibition of the mevalonate
pathway, mitochondrial function

FKBP1A:RyR1 complexation anc
caspase 3 signaling

Correlaton of molecular effects in blood
vs. muscleDifference irbloodresponse
variables between atorvastatin period
and nonstatin period. Correlation
between atorvastatirrelated variables
and response ariables in blood (i.e.

Obtainedby collection of blood samples on and of
atorvastatin. Quantitative L®IS/MS analyses of
atorvastatin and its hydroxy and lactone
metabolites, as well as mevalate, farnesyPP and

geranylgeranyPP. Quantification of mitochondrial
respiratory enzymes (expression and activity), tr
mevalonate pathway intermediate FKBP1A:RyR1 ratio in their sarcoplasmatic reticuli
mitochondrial respiratory enzymes, protein complex, caspasg and the ratio between

FKBP1A:RyR1 ratio and caspase 3/pi caspase 3 and proaspase 3.

caspase 3).

To study statin adherence
betweenthe two study arms

Statin adherence measured with Obtained through pill counts of retued packages,

indirect methods and by parent drug anc and from analyses of atortastatin level in bloo:

metabolite concentrations in blood determined by liquid chromatograpiandem mass
spectrometry method at the end difie atorvastatin
treatment period

To desche study safety

-New-onset GHD symptoms (e.g. angina -
dyspnea) telephone contact with the patient

- Intolerable muscle symptoms leadin¢ - Obtained every 7th days through direc
to discontinuation from the treatment telephone contact with the patient.

arm

Obtained every 7th days through direc

- Obtaired thorugh blood samples collected a
the end of each 7 weeks treatment period or i
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Objectives

Endpoints

Assessments

- Creatine kinase (CK) > 10 times upp
limit of the normal range or
alaninaminotransferase (ALT) > 3 time
upper limit of the normatange in blood

- Continuous surveillance oterious
adverse events (SAEs) and Suspect
Unexpected Serious Adverse Reactiol
(SUSARS)

intolerable muscle symptoms were reported by th
patients

- Obtained through direct telephone contact with
the patient and though monitoring of hospital
admissions thwughout the study period

Exploratory To describe the relationship Correlation between Obtained by collection of muscle bides in the end
between SAMS and morphology/histology in muscle and the of the atorvastatin and nosstatin treatment
morphology/histologyin skeletal primary study endpoint. Difference periods. Assessment of morphology ahitology
muscle, and to explore the between confirmed SAMS and non by pathologist.
morphological/histological SAMS regarding the
findings in muscle as a diagnosti morphology/histology in muscle. The
tool for confirmedSAMS ability of morphology/histology in

muscle to diagnose SAMS.
To describe the relationship Correlation between Obtained by collection of muscle biopsies in the er

betweenmorphology/histol@yin
skeletalmuscle andatorvastatin
related variablesand molecular
effects in muscle and blood (.

morphology/histology and biomarkers
in muscle ad blood (atorvastatin and
metabolites, mevalonate pathway
intermediates, mitochondrial
respiratory enzymesgene expression,

of the atorvastatin and nonstatin treatment
periods. Assessment of morphology and histolog
by pathologistMolecular analyses with appropriate
methods.

epigenetics, lipids, metabolites,
peptides and proteins).
To identify candidatediagnostic Correlation between candidate Obtained by collection of muscle biopsies and bloc

biomarkers for confirmed SAMS ir
muscle tissue and blood (by
explorative analyses of gene

expression, epigenetics, lipids
metabolites, peptides and
proteins)

biomarkers and the primary study
endpoint. The differene between
confiimed SAMS and neBAMS
regarding candidate biomarkers. The
ability of candidate biomarkers to
diagnose SAMS.

samples in the end of the atorvastatin and ror
statin treatment periods. Molecal analyses with
appropriate methods.
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Objectives Endpoints Assessments
To identify candidate Correlation between candidate Obtained by ollection of muscle biopsies and blooc
predisposing factors for predigposing factors and the primary samples in the end of the atorvastatin and ron

confirmed SAMS (by explorative

analyses of  demographics,
physiology, concomitant drugs,
genetics, gene expression,

epigenetics, lipids, metabolites,
peptides and proteig).

study endpoint. The difference betweer

confrmed SAMS and né8AMS
regarding candidate  predisposing
factors. The ability of candidate

predisposing factors to predict SAMS.

statin treatment periods. Molecular analyses witl
appropriate methods.

To determine the relationship
between atorvastatin exposure
and molecular effects in muscle

Correlation

between atorvastatin

related variablesand molecular effects
in muscle and bloodgéne expression,

Obtained by collection of muscle biopsies and bloc
samples in the end of the ateastain and non
statin treatment periods. Molecular analyses witt

and Hood. epigenetics, lipids, metabolites, appropriate methods
peptides and proteins
To identify factors that are Correlation between systemic and loca Obtained by collection of muscle biopsies and bloc

associated with thesystemic and
localexposure to atorvastatin and
metabolites (.

atorvastatinrelated
exploratory factors
physiology, concomitant drugsfood,
genetics,gene expressiongpigenetics,

lipids,
proteins

metabolites,

variables

and

(demographics,

peptides

and

samples in the end of thet@rvadatin and non
statin treatment periods. Molecular analyses witt
appropriate methods.
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3 OVERALL STUDY DESIGN

This is gorospective, openmulti-center, intervention study in Norway thatimsinclude 30 CHDpatients
classified with confirmed SAMS (istatin dependent muscle sideffects) and norSAMS in the MUscle Side
Effects of atorvastatin in coronary patients (MUSE) randomized double blindedoxrarsial The patients
will receive Fweeks open treanent with atorvastatin40mg/dayin the firstperiodfollowed by 7 weeks open
treatment with no lipid lowering treatmenn the second periodcach study period is preceeded by a 1 week
pharmacological wasbut period(i.e. no statin)The study flow chaiis shown in Figure 1.

3.1 Recruitment Plan

All patients classifiedwith confirmed SAMS (n=20) and rR8AMS (n39, no significant difference between
atorvastatin and placebo treatment periods the MUSE trial are potentially eligible for study participation
as long as they still fulfill the study entryiteria listed belowPatients will be prescreened in delephone
interview and invited to the baseline evaluatiomhe telephoneinterview is already scheduleéd May 2020
as a part of the postrial care d MUSEWe expect that ateast 75%classifiedwith confirmed SAM&nd at
atleast60% classified witmon-SAMSare willing to participate and still fulfihe study entry criteriaHence,

a conservative estimate is thdb patients with confirmed SAMS &5 patients with nofSAMSmay be
enrolledduring May 2020Confirmed SAMS patients will be askegarticipate starting at the high end of
muscle symptom difference between atorvastatin vs. placebo and then consecutively performing
recruitment accordirg to decreasing muscle symptom difference Witiclusion of 15 patientdNonSAMS
patients will be askedo participate starting at the low end of muscle symptom difference between
atorvastatin vs. placebo and placebo vs. atorvastatin (i.e. regardledseation), and then consecutive
recruitmentaccording to increasing muscle symptom difference until inclusion of 15 patients.

Patient enrolmentfor all study participants are schedulégdAugust2020. With mean followup time of 16
weeks the results of primary endpoint are expectedDecember 202 Results of the secondary endpoints
are expected in 2QRand 2022

Study Period Estimated date of first patient enrolled53Aug2020

Anticipated recruitment period: &veeks(all participans are already identified a
a part of MUSE

Estimated date ofast patient completed: Dec2020

Treatment Duration: Until end of study period (16 weeks afteudy star)

Followup: Patients will be followed for 16 weeks aftgudy start
End of study Last patient last visit
Posttrial follow-up Telephone cotact with a study cardiologist 3 months after the last visit

4 STUDY POPULATION

4.1 Selection of Study Population

All participants in he study willrecruited from the MUSE triaE(draCT Number: 2018426114). All study
entry criteria and safety engoints will be identical MUSE wasonducted at two representative Norwegian
hospitals (Drammen and Vestfold) with a total catchment area of 380,000 inhabitants, corresponding to 7.4%
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of the Norwegian populationn MUSE,@nsecutive patients aged 180 years undegoing a first or recurren
coronary event or treatment (i.e. acute myocardial infarction (KDDI121), coronary artery bypass graft
operation, or elective or emergency percutaneous coronary interventioae identified from hospital
patient discharge dits by searching chronolmally after last admission for the index event during the Bast
36 months (2016L8).

Screening for study participatian the present followup study will beperformed by two study physicians
throughthe 6 monthgelephonefollow-up of MUSEPatientswvho still fulfill the study entry criteriahrough

the telephone interviewand who are willing to participateyillbei nvi t ed t o the hospita
for a comprehensive baseline screening and study eligibility atialu A prerequisite foparticipation in the

study is no coronary events in the p#&12 months(dependent on risk profile, see Sectio34nd 4.4and

no history of rhabdomyolysis/ or myopathy or significantly elevated levels of liver and muscleesnizym

blood at study start

4.2 Number of Patients
30 CHD patientsvho previously participated in MUSEill be included irthis follow-up study.

4.3 Inclusion Criteria for participation in the study
To be eligible for inclusion in the study, subjects mustliftitfe following criteriaat inclusion:

1 Participation in the MUS#Hrial (Eudract nr. 201-80426%14) and still fulfilling the study entry criteria
listed below(inclusion criteria in the previous MUStEal (Eudract nr. 201:80426114) are listed in
Appendix J.

1 First or recurrent diagnosis (myocardial infarction) or treatments (PCl or CABG) for a CHD &\&nt 12
months prior to study start.

1 Signed informed consent and expected cooperation of the patient according to ICH/GCP and
national/local regulatins

4.4 Exclusion Criteria for participation in the study

Study subjects must not meet any of the following criteria:

9 First or recurrent diagnosis (myocardial infarction) or treatments (PCl or CABG) for a CHD e@agnt the

past 12 months prior to study stairt high riskpatients(i.e. at least one of following comorbid conditions:

systolic heart failurez1 previous myocardial infarctiokidney failure, diabetesandsmokerg and b)the

past6 months prior to study statin low risk patientsvithout any of theco-morbidconditionsmentioned

aboveandin patients who are not taking a statat all

Patients with symptomatic peripheral artery disease and patients with familial hypercholesterolemia

Patient has any contraindications for atorvastatin listed in 8&immmary of Product Characteristics (i.e.

knownhypersensitivity to thengredientsor peanuts or soybeagracute liver failure/ ALT > 3 times upper

limit of the normal range in blood at study start, pregnancy &meastfeeding concomitant use of

glekaprewi/pibrentasvir)

9 History of previous rhabdomyolysis, myopathy or liver failure due to statin treatment with CK > 10 times
upper limit of the normal range or ALT > 3 times upper limit of the normal range.

1 Any condition (e.g. psychiatric illness, dementia3a t uati on, that iin the inve

the subject at significant risk, confound the study results, interfere significantly with the subject

participation in the study, or rendering informed consent unfeasible

Short lifeexpectancy<12 nonths) due to other medical conditions

Not being able to understand Norwegian.

Women of childbearing potential defined alé gremenopausal female.

(A postmenopausal state @efined as no menses for 12 months without an alternative neddiause

9 Particpation in another randomized clinical trial

= =

=a =4 =4
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1 Classified with significantly more muscle symptoms on placebo than on atorvastatin in the MUSE trial

5 TREATMENT

If all eligibility criteria are met and written informed consenpisvided, patients wilteceive Pweeks open
treatment with atorvastatin in the first period followed by 7 weeks open treatment with no lipid lowering
treatment in the second period. Each study period is preceeded by a 1 week pharmacologicalutvash
period.

A standard dose of 40 nqaer day will be used. The study medication should be taken between 08:00 and
11:00 AM.Patients will not have breakfast or other food until the lastdalGsampling has been performed 3
hours after dose §). Patients with ongaig lipid loweringtreatment at baeline will undergo a -tveek
pharmacological washut period beforestudy start(Figure 1). All participants will then be treated for 7
weeks or until muscle symptoms are intolerabighe first treatment periodPatientswill then be informed
to not takeanylipid lowering treatmentor the subsequenB-weeks(i.e. one week wasbut of atorvastatin
treatment plusthe 7 weeksperiodwithout lipid lowering treatmeny. In total, study participation comprises
3 clinical vids with blood sampling per pati¢nAt the end of each -Wweeks treatment periods, we will also
collect muscle biopsies from all participan®atients will be encouraged to continueettreatment period
with atorvastatin for 7 weeker until intolerable muscle symptoms persist for oneakePrevious data from
two observational studies using atorvastatin, indicate thavéek treatment length is sufficient for muscle
symptoms to appear and disappear in 100% and 80% of these patiespectively. (19, 20)

All study patients will receiven information letter (IEcard size) stating that they participate in a clinical
study, containing information about the sponsor and contact information to the principal investigators (PI)
and the sudy nurses. Contraindicated foods and drugs that intesirongly with atorvastatin are also

listed in the ID chard (See Section 5.2). Patients will be instructed to wear #terdDn case of medical
contact or primary care visits that magfluene adherence to treatment.

5.1 Drug Identity, Supply and Storage

Atorvastatin are the Investigation Medicinal Product (IMB)this trial we will use tarvastatinmylan® 40
mg (No 100) fabricatedby Mylan Mylan AB, Box 23033, 104 35 Stockholm, Sverigee products have a
marketing authorization, are routinelyrdered by the pharmacy and wile dispensed from the pharmacy's
own stock. The study drugs will be stored and supplied by the hospital pharmspgafed on the package
leaflet from the manufaturer

At the end of the baseline visit, athppents willreceivea standard reimbursed prescripticelectronically (se
cal | ed *“ dfatchvastasnmypanby theresearch cardiologist3he prescriptioawill be labelledvith
the following additional information “MUSE oppf dil kginisk gitpesriing d//i @r.nJohn
Munkhaugen, Drammen sykehus, tif 975241@®nummmer:. The study medication will dabelled by the
pharmagesat the hospitals of Drammen and Vestorl hestudy medication will balsodeliveredto patients
from these armades. The signedvritten agreement with the pharmacies are showr(Appendixg). Study
nurses will followall patientsto the pharmacy andount all tablets deliveredotensure that eacparticipant
receives exactlpO0 tablettes (i.e. treatment for 7 weeks ore extra tablet) Participants will be asked to
return all empty or unused pills at the folleup visitat the end of the 7 weeks tréiment period The study
nurses willbe responsible for the medicines accougtiand forregistering the batch number for éhdrug
provided to each patient. This information will be documented in a seprate list

5.2 Dosage and Drug Administration

Atorvastatin tablés are administered orally once daitigring the first 7weeks treatment period. The
recommened and most frequentlysed dose of atorvastatin for in CHD patients, tablets of 40 mg, is chosen.
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5.3 Concomitant Medication

All @ncomitant medication will be registered at baseline and at study &k following contraindicated
foods and drugs that interact strongly with atastatinand thus influence the study resulise listed in
the ID chard:

Atazanavir

Barbiturates and drivates
Cydosporine

Fucidinc acid
Glekaprevir
Pibrentasvir

Kobicistat

Letermovir
Lopinavir/ritonavir
Rifampicin rifampin
Ritonavir
Sofosbuwviandledipasvir
Elbasivir/grazoprevir
Telaprevir

Tipranavir

Indinavir

Boceprevir

Darunavir

Sakinavir
Fosamprenavir
Nelfinavir

Efavirenz
Carbamazepin

Fenytoin

Clarihromycin
Telitromycin
Delavirdine

Stiripentol

Ketokonazol, vorikonazol, itrakonazohgakonazol

Fibrates (Lopid, Fenofibrat, Lipantil og Lipanthyl) are also contraindicated since they increase the risk of
SAMS.

Grapefruitjuice and Johanneswort (prikkperikum, hypericum perforatum) are contraindicated since their
influence on the atorvstatin pharma&okinetics isunpredictableand may be variable in the individual
patient (i.e. dependent on consumed amount anariablecontent of interactingsubstancep

Drugs with moderate pharmacokinetic interaction potentials are contraindicateceif gre itended to be
used occasionallyduring the atorvastatin study period. However, thewill be allowed if used
continuously throughout the atorvastatin study periaa both the presentfollow-up study and the
previous MUSE main study:

Amiodaron
Diltiazem
Verapamil
Amlodipin
Erthromycin
Kolestipol
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Antacids with magnesium and aluminium
Flukonazol

5.4 Subject Compliance

Study participants will report adherence to study treatment weekly in a diary. In addition, remaining pills in
the returned packageavill be counted (participants will be asked to return any empty or unused pill packets
at the end of the first 7 weekgollow-up visit). Statin adherence will also be measured directly by spot
measurements of parent drug and metabolite concentrations oo analyzed by a E@C/MS method

(ref). Statin measuremens will also be performedt the end ofthe 7 weekdreatment periodwith no lipid
lowering therapy to confirm that no drugs are are present in blood.

5.5 Drug Accountability

Drug accountability wilbe performed by local study nurses

5.6 Subject Numbering

Each subject is identified in the study by a unique subject nurgi@ilar number as used in the MUSE trial)
which is assigned after the subject has signed the Informed Consent Form. Once assgnbjettt number
cannot be reused for any other subject.
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6 STUDY PROCEDURES

6.1 Figure 1. Study Flow Chart
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Table 2 Study data colleatn

Table 1. Schedule of activities
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Baseline
screening

(n=71)

Baseline
evaluation/

inclusion
(n~36)

Visit  after
first 7 weeks
treatment
period

Visit after second 7
weeks treatment
period

(Study end)

With
drawal visits

Day-60 to -
50

Day 1

Week 8

Week 16

Inclusion and
exclusion

evabation?

X

X

Informed consent
2)

Presciption of
the IMP

Collection of
relevant hospital
record dat®

Selfreported
guestionnaires
(PROMS)

Collection of
blood sample3

Collection of
muscle bppsie$d

Safety
assessment
obtained  from
blood sample8

Safety
assessment
obtained weekly
from patient selt

report®

1. Inclusion/exclusion evaluation will be performed during the telephone inter¢leee Appendix Agnd

at the baseline visit by the study physicians.
2. Inclusionand collection of informed consent will be performed at baseline visit by the study physician.
3. Relevant hospital record data will be registered at baseline in an eCRF by specially trainedisesly n

The following variables will be recordd®ecurrentcardiac everg since participation in the MUSE trial
(NSTEMI, STEMI, stable or unstable angimal) eventually relatecangiographic findings, coronary
treatment (PCI with or without stent implantat, thrombolysisjand prescribed medical treatment.
4. A selfreport questionnaire comprisesurrent lipid lowering treatment,muscle symptoms (i.e.
pain/aching,stiffness,tendernessor cramps)measuredon 1-10 VisualAnalogueScalesand on 1-10
Numeric rating scales, muscle symptom characteristicand location (shortform McGill Pain
Questionnaire and Brief Pain Inventory). dddition, muscle symptoms(i.e. pain/aching, stiffness,
tendernessor cramps)and likelihood of statin discontinuationwill be measuredon 1-10 Visual
AnalogueScaleseportedin a diary by the patientstwice weeklyduringthe treatment periods.
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5. Bloodsample collection at baseling) and at the end of the/-weeksatorvastatintreatment period
(to, t1, t and &) and the nonstatin period (t) will be performed by the local study nurse or a
bioengineer. The following tests will be includddmoglobin,leucocyteshsCRP, eGFR, cystatin C,
creatinine, CK, myoglobin, AST, ALT, total protein, albuminfastimg lipid profile @tal cholesterol,

HDL cholesterol, LBiholesterol) and concentrations of atorvastatin and metabolites (e.g. ataatinst
acid, atorvastatin lactone, atorvastatinhydroxy [OH] lactone and acid, and atorvastatihy2iroxy
[OH] lactone and acid)mevalonat, farnesyl pyrophosphate (FPP), geranylgeranyl pyrophosphate
(GGPR)HMGCOoA reductase (HMGCR) protein expressth€O2B1 gene variant rs12422149 (c.935
G>A) mitochondrial complex I, II, 11I, IV and IV activity and protein expredsikiBP 1A:RyR&soaition,
apoptosis biomarker panel (including caspa&seBad, Bak, Bax, Bax/Bcdimer, BekL, BekL/Bak
dimer, Smay; calpain activity (mediator of apoptosis)

6. Muscle biopsies collected pidose in the morning @1 a.m.) from the thigh (vastus lateimimuscle)
according tothe h o s p istanadrdizedroutine procedure.The following tests will be performed
Atorvastatin and metabolites (e.g. atorvastatin a@thrvastatin lactone, atorvastatin-dydroxy [OH]
lactone and acid, and atorvastatin-li®droxy [OH] lactone and acid), mevalonate, farnesyl
pyrophosphate (FPP), geranylgeranyl pyrophosphate (GGPP),GdM@eductase (HMGCR) protein
expression, SLCO2B1 gevariant rs12422149 (¢.935 G>A), mitochondrial complex I, 1I, Ill, IV and IV
activity and potein expression, FKBP1A:RyR1 complex, apoptosis biomarker panel (including-caspase
3, Bad, Bak, Bax, Bax/Bcldimer, BekL, BekL/Bak dimer, Smac), calpain iaity (mediator of
apoptosis). Morphological and histochemical characteristics.

7. Safety dataduring the treatment will be collectedfrom blood samplesat baselineand at the end of
each treatment period and from weekly telephone interviews. Patients with bbod levels ofALAT
exceeding>3times upper limit of the normal rangeor creatininekinase> 10 times upper limit of the
normalrangewill be withdrawn from the study. All SeriousAdverseEvents(SAEsill be continuously
monitored by the studyMedical Advisor.Suspected Unexpected Serious Adverse Reactions (SUSARS)
will be limited to symptomsrad signanot listed in the Summary of Product Characteristics

6.1.1 Informed Consent

Informed written consent must have been given voluntarily by each stulfjefore any study specific
procedures are initiated.

A subject who has signed the informed consembf@nd has been assigned a subject identification number
(i.e. similaiidentification numberas used in the MUSE triaj consideredncluded

All subjects will receive a study specific ID card stating that they participate in a clinical trial, cantaini
information about the sponsor and contact information to the local Pl/study nurse as well as the treatment
allocation.

6.1.2 Data registered from the hospital medical records

Most hospital record datare alreadyregisteredin the MUSE trial databaseh& folowing relevant hospital
record data will be registered in an eQRIFhis followup studyby specially trained study nurses.

» Recurrent cardiac evds since participation in the MUSE trial (NSTEMI, STEMI, stable or unstable angina)
and eventually relatd angiographic findings, coronary treatment (PCI with or without stent implantation,
thrombolysis) and prescribed medical treatment.
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6.1.3 Patient self-report using commonly used and mainly validated questionnaires (See
Appendix C)

q Statin treatment,
0 Currentlipid loweringtreatment including type and doses

1 Muscle symptoms
o Pain, aching, stiffness, tenderness or cramps will be measured on Ximlabue Scales and
on 1-10 Numeric rating scales
0 Characteristics will be measured with the shfmm McGill Pain Qué®nnaire and Brief
Pain Inventory

The local study nurse will overview all sefforted questionnaires obtained at baseline to ensugd the
risk of missing data is reduced. Multiple imputation tecniques will be used to replace missing data

6.1.4 Laboratory evaluations and biobanking

Blood sample collection at baseline and at the end of eaale@ks treatment period will be performed by

the local study nurse or a bioengineer. All blood samples will be sent to the laboratory at Drammen hospital
for analysesf standard blood samples, pharmacological analyses and biobanking. Details on the collections,
shipment of samples and reporting of tdts will be prepared in a laboratory manual.

Clinical chemistry
The following tests are included in the chemisthemoglobin, leucocytes, HSRP, eGFR, cystatin C,
creatinine, CK, myoglobin, AST, ALT, total protein, albumin

Non fasting lipicrofile:
The following tests are included in thn-fasting lipid profile:total cholesterol, HDL cholesterol, L-DL
cholesterol

6.1.5 Clinical data

Muscle symptoms blood samplesand nuscle biopsiesvill be assessed during the follemp period from
study inclsionuntil studyend.

* Muscle symptoms will be assessetivice weekly in a diary by the patients on a VAS Likert scale 4nd a
10 Numeric Ratin Scale (NRS).

1 Blood samples for concentration measurements of atorvastatiits metabolites (incl. reactive
acylglucuronide) in plasma and in white blood cells (i.e. lymphocytes) will be collected in thethad of
first washout period (toconfirm statin naivity before entering thieeatment period and in the end of
each7 weeks treatment period. Patients who experience intolerable muscle symptoms will have blood
samples collected in the morning as soon as possible to prevent discontinusgfore blood sapling.

In the end of theatorvastatintreatment period, blood samples will be collected immediately before the
morning dose and,12 and 3 hours after observed tablet intake. This sampling scheme will allow both
the trough and peak expure of the drug to be investigated as diagtic markers of SAMS. Covariates
that potentially may explain diversity in the pharmacokinetics of atorvastatin and its metabolites will be
assessedrom the MUSE trial databasé\ge, gender, weight, renal adder function, concomitant
medication and parmacogenetic variants in SLCO1B1 and CYP3A. [6,tfi¢ end of the nosstatin
treatment period, blood samples will be collectas corresponding to & sample.
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Following biomarkers will be assessddevalorate, farnesyl pyrophosphate (FPP), geramdggl
pyrophosphate (GGPP), HMI®BA reductase (HMGCR) protein expression, SLCO2B1 gene variant
rs12422149 (c.935 G>A), mitochondrial complex I, II, lll, IV and IV activity and protein expression,
FKBP1A:RyR1 as#ion, apoptosis biomarker panel (includjncaspase3, Bad, Bak, Bax, Bax/Ecl
dimer, BcixL, BekL/Bak dimer, Smac), calpain activity (mediator of apoptosis).

9 Muscle biopsies collected predose in the morning @1 a.m.) from the thigh (vastus latdis muscle)
according to sstandardized proceduréattachmentMUSEFUp Muskelbiopsi_Ous patologi 20200808
The following tests will be performedvlevalonate, farnesyl pyrophosphate (FPP), geranylgeranyl
pyrophosphate (GGPP), HMIBA redutase (HMGCR) ptein expressionmitochondral complex I, I,
I, IV and IV activity and protein expression, FKBP1A:RyR1 association, apoptosis biomarker panel
(including caspas8, Bad, Bak, Bax, Bax/BcHimer, BekL, BekL/Bak dimer, Smac), calpain activity
(mediabr of apoptosis).

In generd biomarkersin muscle and blood celisill be normalized to total protein amount and/@itrate
synthase activity.

6.1.6  Safety data

The Steering Committee has chosen the following events considered important for safety reasons:

- Intolerable muscle symptoms reported by the patiewhsring the atorvastatin treatment periogill
result indiscontinuation from the treatment arm and blood sampled muscle biopsgollections within
48 hours The patient can thegontinueto the othertreatment arm after the 1 week wasbut period.

- Patients reporting nevonset symptoms of angina pectoris and/or dyspnea during the telephone
interview or at the clinical visits will be withdrawn from the study

- Patients with blood levels of ALTcerding >3 times upper limit of the normal range or creatinine kinase

> 10 times upper limit of the normal range will be withdrawn from the studlywever, none of these

patients had significant elevations in these enzymes in the MUSE trial.

All Seious Adverse Events (SAEs) will be continuously monitored by the study Medical Advisor

- Unexpected Serious Adverse Reactions (SUSARSs) will be limited to symptoms and signs not listed in the
Summary of Product Charac)t.eristics (i.e."Prepar :

In addition, patients in need of treatment with any of the drugs listed in Section 5 interacting strongly with
atorvastatin will be withdrawn from the study.

6.2 Withdrawals and Procedures for Stopping Data Collection

Onceincludedin the study, all paénts will be assessed until study closure unless informed consent is
withdrawn for study participation. Patients can withdraw their consent to participate at any time during
follow-up without prejudice to further treatment. Data cetition will stop at tle time of withdrawal.

Allincludedpatients willcomprisethe study population. Patients who withdraw or are withdrawn from the
study after randomization will not be replaced.

6.3 Procedures for Discontinuation

6.3.1 Patient Discontinuation

Patients may be discomiied from study treatment and assessments at any time. Specific reasons for

discontinuing a patient for this study are:

. Voluntary discontinuation by the patient who is at any time free to discontinue his/her
participation in tre study, without prejudie to further treatment.
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. Safety reason as judged by the Principal Investigator including:
o0 Blood levels of ALT exceed >3 times upper limit of the normal range or creatinine kinase >
10 times upper limit of the normal range duririgettreatment periods
o Synptoms of symptomatic CHD (i.e. ne@mset angina pectoris and/or dyspnea)
o Occurrence of SAES/SUSARS
. Major protocol deviation
. Pat i e ndorhpianae to nstudy treatment and/or procedures

6.3.2  Trial Discontinuation

Thewhole trialmay be discontinued athe discretion of the Pl or the sponsor in the event of any of the
following:

9 Occurrence of AEs unknown to date in respect of their nature, severity and duration
1 Medical or ethical reasons affecting the continued performance of tiaé t
9 Difficulties in therecruitment of patients

The sponsor and principal investigator(s) will inform all investigators, the relevant Competent Authorities
and Ethics Committees of the termination of the trial along with the reasons for such actioa.dffuitty is
terminated ealy on grounds of safety, the Competent Authorities and Ethics Committees will be informed
within 15 days.

6.4 End of Study and post-trial care

The study period ends the day after the last treatment day has been complieted 6 weeksafter study
start). Ths will be considered as the end study for participants, and recommendations for further lipid
management will becontinued as recommended after participation in MUSE RGieeTmonths after
completion of thestudy, all patients vill receive a phone cditom the study Pl to evaluate their experiences
with study patrticipationln addition, hospitalizations fAEsluring this periodvill be registered

7. Assessments

7.1 Assessment of the Primary and Secondary Endpoint

Assessment of the primary and secary endpoints will be obtained by patient seléport measured with
aggregated scores on a VAS Likert scale and@riumeric rating scale administered at study stastice
weekly during the treatment periods and audy end.The primary engpoint from the MUSE RCT will also
be assessed versus epdints in the followup study.

Assessment adecondary engpoints:

1. Obtained by collection of muscle biopsies in the end of the atorvastatin treatment period.
Quantitative IGMS/MS analysis of atorvastatima its major hydroxy and lactone metabolites
in muscle biopsies.

2. Obtained by collection of blood samples in the end of the atorvastatin treatment period.
Quantitative LEMS/MS analysis of atorvastatin and its major hygr@and lactone metabolites
in bload plasma and PBMC. Genotyping of the SLCO2Blvgenat rs12422149 (c.935 G>A)

3. Obtained by collection of muscle biopsies in the end of the atorvastatin treatment period.
Quantitative LAMS/MS analysis of atorvastatim@ its major hydroxy and lactoneetabolites,
and by measurement of HMGCR, in muscle biopsies. .
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4. Obtained by collection of blood samples in the end of the atorvastatin treatment period.
Quantitative LAMS/MS analysis of atorvastatin and its major hydrarg lactone metabolites,
and by measurement of HMGCR, in PBMC

5. Obtained by collection of muscle biopsies in the end of the atorvastatin treatment period.
Quantitative LEMS/MS analysis of mevalonate, farneB® and geranylgeran@lP in muscle
biopsies.

6. Obtained by collection of blood sgrtes in the end of the atorvastatin treatment period.
Quantitative LAMS/MS analysis of mevalonate, farneBy® and geranylgeraniP in blood
plasma and PBMC.

7. Obtained by collection of muscle biopsies in the end of thenatstatin treatment period.
Quanification of mitochondrial respiratory enzymes (expression and activity) in muscle biopsies.

8. Obtained by collection of blood samples in the end of the atorvastatin treatment period.
Quantification of mitochondrial respiraty enzymes (expression and adiyin PBMC.

9. Obtained by collection of muscle biopsies in the end of the atorvastatin treatment period.
Immunoprecipitation of the sarcoplasmatic reticulum RyR1 in muscle biopsies and quantification
of FKBP1A (FKBP12) &1 in their protein complex.

10. Obtained by collection of blood samples in the end of the atorvastatin treatment period.
Immunoprecipitation of the sarcoplasmatic reticulum RyR1 in PBMC and quantification of
FKBP1A (FKBP12) and RyR1 in their protein complex

11. Obtained by collection of muscleiopsies in the end of the atorvastatin treatment period.
Quantification of caspase 3 and praspase 3 in muscle biopsies, and calculation of the ratio
between caspase 3 (active) and graspase 3 (inactive).

12. Obtained bycollection of blood samples in ¢hend of the atorvastatin treatment period.
Quantification of caspase 3 and praspase 3 in PBMC, and calculation of the ratio between
caspase 3 (active) and poaspase 3 (inactive).

13. Obtained by collection of muscle bisips on and off atorvastatin. Quiative LCMS/MS
analyses of atorvastatin and its hydroxy and lactone metabolites, as well as mevalonate, farnesyl
PP and geranylgerani?lP. Quantification of mitochondrial respiratory enzymes (expression and
activity), he FKBP1A:RyR1 ratio in their splasmatic reticulum protein complex, caspase 3,
and the ratio between caspase 3 and faspase 3.

14. Obtained by collection of blood samples on and off atorvastatin. Quantitativ®1$/MS
analyses of atorvastatin and itsdmnpxy and lactone metabolites, asll as mevalonate, farnesyl
PP and geranylgerani?lP. Quantification of mitochondrial respiratory enzymes (expression and
activity), the FKBP1A:RyR1 ratio in their sarcoplasmatic reticulum protein complex, caspase 3,
andthe ratio between caspase 3 andopcaspase 3.

15. Obtained through pill counts of returned packages, and from analyses of atortastatin level in
blood determined by liquid chromatograptigndem mass spectrometry method at the end of
the atorvastatin treatmenperiod.

16. Obtained every 7th day$itough direct telephone contact with the patienObtained thorugh
blood samples collected at the end of each 7 weeks treatment period or if intolerable muscle
symptomswere reported by the patientObtained through diret telephone contact with the
patient and through monitoring of hospital admissions throughout the study period

Assessment of exploratory endpoints:

1. Obtained by collection of muscle biopsies in the end of the atorvastatin anestabim
treatment periods. Assessment of morphology andditgy by pathologist.

2. Obtained by collection of muscle biopsies in the end of the atorvastatin anestadim
treatment periods. Assessment of morphology and histology by pathologist. Molecular
analyses with appropriate methods.

3. Obtained by MRI of thigha the end of the atorvastatin and nestatin treatment periods.
Assessment of MRI characteristics (edema and fatty muscle changes) by radiologist.
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4. Obtained by MRI of thighs in the end of the tastatin and norstatin treatment periods.
Assessment of MRtharacteristics (edema and fatty muscle changes) by radiologist.
Molecular analyses with appropriate methods.

5. Obtained by collection of muscle biopsies and blood samples in the end of the staiima
and nonstatin treatment periods. Molecular analyseghvappropriate methods.

6. Obtained by collection of muscle biopsies and blood samples in the end of the atorvastatin
and nonstatin treatment periods. Molecular analyses with appropriate methods.

7. Obtained by collection of muscle biopsies and blood samplése end of the atorvastatin
and nonstatin treatment periods. Molecular analyses with appropriate methods.

8. Obtained by collection of muscle biopsies and blood samples in the end of the aadwast
and nonstatin treatment periods. Molecular analyses lwappropriate methods.

7.2. Safety Assessments

Safety endpoints will be under the responsibility of the primary investigators at the participating centers and
will be collected:

- Every 7th days: dict telephone contact with the patient for assessment eblerable muscle symptoms
and symptoms of unstable CHD (i.e. remset angina pectoris and/or dyspnea) after a standardized protocol
by a specially trained study nurse.

- Blood samples collecteir analyses of ALAT and CK at the end of each 7 weekmt@eaperiod or if
intolerable muscle symptoms were reported by the patients

- Continuous surveillance of serious adverse events (SAEs) obtained through direct weekly telephone
contact with thepatients and thorugh continuous monitoring of hospital adnaiss during the study period.

Due to the relatively low study sample, no safety analysis will be performed in this study, but descriptive data
will be presented.

7.3 Adherence Assessments

Information about adherence to the study medication will be repd by counting pills in returned packages.
Statin adherence will also be measured in blood by analyses of statin concentrations by a direct liquid
chromatographytandem mass spectrometry method

8. SAFETY MONITORING AND REPORTING

The investigator is respoitde for the detection and documentation of events meeting the criteria and
definition of an adverse event (AE) or serious adverse event (SAE). Each patient will be instructed to contact
the investigator immediately should they manifest any signs or symmst¢hey perceive as serious.

The methods for collection of safety data are described below.

8.1. Adverse Events
Suspected Unexpected Serious Adverse Reactions (SUSARS) will be reported Iy Nsl CIOMS forms.

An AE is any untoward medical occurrence patent administered a pharmaceutical product and which
does not necessarily have a causal relationship with this treatment.
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An adverse event (AE) can therefore be any unfavorable and unintesidad(including an abnormal
laboratory finding), symptom, attisease temporally associated with the use of a medicinal (investigational)
product, whether or not related to the medicinal (investigational) product.

The term AE is used to include batrious and nosserious AES.

If an abnormal laboratory valuel/vitasignis associated with clinical signs and symptoms, dliaical
sign/symptom should be reported as an AE and the associated laboratory result/vital sign should be
considered additionahformation that must be collected on the relevant CRF.

8.2. If an abnormal laboratory value is not associated with clinical signs and
symptoms, the laboratory result should itself be reported as an AE.Serious
Adverse Events (SAEs)

A Serious Adverse Event is defined as any untoward medical occurrence that:

* Results in death

e Is immediately lifehreatening

* Requires irpatient hospitalization or prolongation of existing hospitalization

» Results in persistent or significant didéty or incapacity

* Is an important medical event that may jeopardize the subject or mayiregnedical intervention to
prevent one of the outcomes listed above.

Medical and scientific judgment is to be exercised in deciding on the seriousnessef lgaortant medical

events may not be immediately IHfreatening or result in death or hogplization, but may jeopardize the
subject or may require intervention to prevent one of the listed outcomes in the definitions above. In such
situations, or irdoubtful cases, the case should be considered as serious. Hospitalization for administrative
reason (for observation or soci al reasons) is all
serious unless there is an associated adverse ewamtanting hospitalization.

A preplanned hospitalization admission (ie, elective or schedsledyery arranged prior to the start of
treatment) for preexisting condition is not considered to be a serious adverse event.

8.3. Suspected Unexpected Serioud Adverse Reactions (SUSARs)

The Sponsor’s Medical Of f i cetionshipi witH study elrnagared whetadr | SAE
the event is expected according to the Reference Safety Information (RBig SPC (section 4.8
«Bivirkninger») of the IMPs issed as Reference Safety Information (RSI) in this 8#8Es that are considred

related bythe treating investigator or by the sponsors medical officer and that are considered unexpected

will be defined as SUSAR.

SUSARSs will be reported to the Competent Authority according to national regulation.

The sponsor will ensure that all relevant infaation about suspected serious unexpected adverse reactions
that are fatal or lifethreatening is recorded and reported ason as possible to the Competent Authorities
in any case no later than seven (7) days after knowledge by the sponsor of such ancb®t relevant
follow-up information is subsequently communicated within an additional eight (8) days.
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All other suspeed serious unexpected adverse reactions will be reported to the Competent Authority
concerned concerned as soon as possible butiwigthmaximum of fifteen (15) days of first knowledge by
the sponsor.

Two indepedent studySAE evaluatoia each site wikonsider whether a SAE is an adverse reaction/serious
adverse reaction or ndbasedon the temporal relationship between the treatmeperiods and the event.
For example acute liver failure with elevated liver enzymes will oofysderes as an AR/SAR idgrthe
treatment period with atorvastatin (as this is a rare side effect of statins).

SUSARSs will be reported using the CIOMS .form

8.4. Safety and Reporting

Safety assessments will be continuously monitored throughout the study. Pleapeesésuslywere this is
described in detail.

8.4.1. Annual Safety Report

The study is planned to be completed wittBrmonthsand therefore an annual safetgport will not be
needed. If the study is to continue for more than a year, the sponsor will provide the Competent Authority
with an annual safety report. The format will comply with national requirements.

8.4.2. Clinical Study Report

The adverse events and gmus adverse events occurring during the study will be discussed in the safety
evaluation part of the Clinical Study Report.

8.5 Procedures in Case of Emergency

Emergencyprocedures will be initiatedvhen either statin treatment may have caused the emengey
situation {.e.acute liver failure, myopathy or rabdomyolys whenno lipid loweringtreatment may have
caused the emergency situation (i.e. newset acute coronary syndrome case of hospitalization for
acute liver failure, myopathy or ralomyolysis, all drugs used by the patient (including the study
intervention) will be temporary stoppedcaording to routine clinical practice. In case of hospitalization for
acute coronary syndrome, higlose atorvastatir{i.e. 80 mg x1) treatmemwill beroutinely prescribed tall
patientsregardless of participation in the present study or Hotthesesituations, the study patiens will be
withdrawn from the studyPotentially, the need for treatment initination with any of the drugs listed in 5.3
(that interact with atorvastatin) may also requistudy withdrawel However, none of these drugsll be
initiated within 24 hours following acute hospitalizations

9. DATA MANAGEMENT AND MONITORING

Study monitoring will be performed kan independent study omitor from the Clinical Trial Unit

A risk assessment of the study will be performedhsystudy motitor prior to studystart. Based on the risk
assessment, a monitor plan will be developed.
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9.1. Case Report Forms

The designated investigator staff will entthe data required by the protocol into the Case report forms
(CRF). The Principal Investigator ispoesible for assuring that data entered into the CRF is complete,
accurate, and that entry is performed in a timely manner. The signature of the igastiwill attest the
accuracy of the data on each CRF. If any assessments are omitted, the reasch fanissions will be noted

on the CRFs. Corrections, with the reason for the corrections will also be recorded. After database lock, the
paper copies bthe subject data will be filed at the investigational site. We will use paper CRF in the first
place and look into the possibility of transferring data registration to eCRF in time.

9.2. Source Data

Source data are all information in original records andified copies of original records of clinical findings,
observations, or other activities in a clinitidl necessary for the reconstruction and evaluation of the trial.
Source data are contained in source documents (original records or certified copies)

The medical records for each patient shoulaftycont a
and continued care, and to fulfill the requirement that critical study data should be verifiable.

To achieve this, the medical records of eacligrd should clearly describe at leagtat the patient is
participating in the study, e.g. by includitige enrollment number and the study code or other study
identification;

1 Date when Informed Consent was obtained from the patient and statement tha&mateceived a copy
of the signed and dated Informed Consent;

1 Resultsofallassessmentso nf i r mi ng a patient’s eligibility fo
1 Treatments withdrawn/withheld due to participation in the study;

1 Results of assessments performed during the study;

1 Treatments given, changes in treatments during the study and the time points for theed)ang

1 Visits to the clinic / telephone contacts during the study, including those for study purposes only;

1 NonSerious Adverse Events and Serious Adverse Eventg)(ihaluding causality assessments;

91 Date of, and reason for, discontinuation from studgatment

9 Date of, and reason for, withdrawal from study;

9 Additional information according to local regulations and practice.

Specify and provide details if any soudaga will be recorded directly into the Case Report Form (meaning
that for the defined parameters, CRF is source data and not the hospital records).

A source data list will be agreed upon for each site speciffimgource at a module or a variable léve
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9.3. Study Monitoring

Study monitoring will be based on the risk assessment and will be described in a monitor plan that will be
prepared prior to study startStudy monitoring will be performed bygne research cariblogists that are
otherwice not involvedn the study.

9.4. Confidentiality

The investigator shall arrange for the secure retention of the patient identification and the code list. Patient
files shall be kept for the maximum period of time permitted by eachpital. The study documentation
(CRFs,ite File etc) shall be retained and stored during the study and for 25 years after study closure). All
information concerning the study will be stored in a safe place inaccessible to unauthorized personnel.

9.5. Database management

An electronic database willebgenerated and stored in a dedicated project folder at Vestre Viken secure
research server with access for authorized personnel only. The research server is provided with continuous
backup to prevent loss of datall data management will be accordingVestre Viken standard operating
procedures with regard to storage of research data. Data quality will be assured by random sample check by
the monitor.

9.6. Determination of Sample Size and Power Calculation

9.6.1. Sample Size

N=30. Patients (n=15) classified witmfioned SAMS in the MUSE trial and patients classified withS#MS
(n=15) will be included.

The patients are prelassified with confirmed SAMS and RBAMS in the MUSE RCT. The present open fo
up study is pgformed to reproduce the atorvastatin phaacodynamics and corresponding presence of mu:
symptoms. Prelassified confirmed SAMS patients not meeting reconfirmation during open atorva:
treatment will be excluded from data analyses.

With respect to the biomarker investigations, we do matve access to data for direct sample size calculati
In the MUSE trial), the-@Hatorvastatin acid metabolite demonstrated highest correlation (Spearman
with the individual muscle symptom diffenee between atorvastatin and placebo, although iasvnot
statistically significant. Based on the observed variability in the MUSE dat®bkatbrvastatin acid in plasme
obtained from 111 coronary patients on atorvastatin 40 mg, , there is 80% pow@®5]R detecting a 2:5
fold difference between cdirmed SAMS and neBAMS with n=8+8 patients (mean 0.80 vs. 2.00, SD 0.86
will include 15 patients with comfirmed SAMS in this folawstudy and a equal group with n&8AMS to
account for the uncedinty in the underlying data and pential drop-out during study.

9.7. Planned analyses

The main statistical analysis is planned whbBpatients have been followed for 16 weeks, all data have been
entered, verified and validated, and the database has beekeld.

Oslo Centre for Biostatistics and Epidemigl¢QCBE) will be responsible for the statistical quality of the trial.
Prior to the main statistical analysis, the data base will be locked for further entering or altering of data. A
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statistical analysiplan (SAP) describing all the statistical methodlle produced prior to database lock.
The treatment allocation will be revealed after the database lock and used in the statistical analysis.

Deviation from the original statistical plan will lmescribed and justified in the Clinical Study Report.
Amendnents to plan can be done until day of DB lock.

9.8. Statistical Analysis

The primary outcome and other continuous outcomes will be estimated with linear regression models.
Dichotomous outcomes will benalysed with conditional logistic regression models. Mdthfor analysis of

ROC curves and measures of diagnostic accuracy will be used to identifj\@lties of atorvastatinelated
biomarker (i.e. parent drug and metabolites, mevalonate pathwtgrinediates, mitochondrial respiratory
enzymes, FKBP1A:RyRhspase 3) levels that can discriminate confirmed SAMS from other muscle
symptoms. Differences in variables between groups will be compared with parametric granametric

tests, as appropriat@according to data distributions. The correlations betwesmiables will be estimated

with Spearman correlation coefficients and linear regression analyses. A senior statistician (M Fagerland) at
Oslo Centre for Biostatistics and Epidemiology (OCBBew#kponsible for all statistics. A statistical analysis
plan (SAP) describing all details in this respect will be produced prior to database lock.

9.8.1.Safety analyses

Due to the low number of patients, no safety analyses are planned for this study, buiptiescdata will
be presented.

10.STUDY MANAGEMENT

10.1. Investigator Delegation Procedure

The principal investigator is responsible for mak.i
co-workers and their role in the project. He will ensuratlappropriate training relevant to the study is given

to all of these staff, and that any new information of relevance to the performance of this study is forwarded

to the staff involved.

10.2. Protocol Adherence

Investigators ascertain they will apply due diligence to avoid protocol deviations.
All significant protool deviations will be recorded and reported in the Clinical Study Report (CSR).

10.3. Study Amendments

If it is necessary for the study protocol to be arded, the amendment and/or a new version of the study
protocol (Amended Protocol) must be notified to andoapred by the Competent Authority and the Ethics
Committee according to EU and national regulations.
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10.4. Audit and Inspections

Authorized representativesf a Competent Authority and Ethics Committee may visit the study centers to
perform inspections, includmsource data verification. Likewise the representatives from sponsor may visit
the center to perform an audit. The purpose of an audit or inspedtda systematically and independently
examine all studyelated activities and documents to determine vther these activities were conducted,

and data were recorded, analyzed, and accurately reported according to the protocol, Good Clinical Practice
(IcH GCP), and any applicable regulatory requirements. The principal investigator will ensure that the
inspecbrs and auditors will be provided with access to source data/documents.

11. ETHICAL AND REGULATORY REQUIREMENTS

The study will be conducted in accordangith ethical principles that have their origin in the Declaration of
Helsinki and are consistent with I@®od Clinical Practice and applicable regulatory requirements.
Registration of patient data will be carried out in accordance with national persianallaws.

11.1. Ethics Committee Approval

The study protocol, including the patient information and informecdhsent form to be used, must be
approved by the regional ethics committee before enrolment of any patients into the study.

The investigator is respoifide for informing the ethics committee of any serious and unexpected adverse
events and/or major amendmeastto the protocol as per national requirements.

11.2. Other Regulatory Approvals

The protocol will be submitted and approved by the applicable competenthaaities before
commencement of the study.

The protocol will also be registered in www.clinicaltrials.gmd the European Clinical Trials Database
(EudraCT) as before inclusion of the first patient.

11.3. Informed Consent Procedure

The investigator is respotue for giving the patients full and adequate verbal and written information about
the nature, purpose, pasble risk and benefit of the study. They will be informed as to the strict
confidentiality of their patient data, but that their medical records nimy reviewed for trial purposes by
authorized individuals other than their treating physician.

It will be emphasized that the participation is voluntary and that the patient is allowed to refuse further
participation in the protocol whenever she/lhe wanish i s wi | | not prejudice the
Documented informed consent must be obtained for @étients included in the study before they are
registered in the study. This will be done in accordance with the national and local regulatoingnegjuts.

The investigator is responsible for obtaining signed informed consent.

A copy of the patient infanation and consent will be given to the patients. The signed and dated patient
consent forms will be filed in the Investigator Site File binder.
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11.4. Subject Identification

The investigator is responsible for keeping a list of all patients (who have recgtivéyl treatment or
undergone any study specific procedure) including
and last known addresses

The patients will be identified in the CRFs by patient number, initials and date of birth (defindliaalaph

11.5. User involvement

The NORCOR study useagroup comprising usegroup representatives from the Norwegian Health
Association (n=1); Landsforeningen for Hji erte og Lungesyke
practitioners (GPs) (n=5), cardiaarses (n=3), and clinical cardiologists (n=2) from the hospitals of Drammen
and Vestfold have provided feedback in the study design, #léraported study questions, patient
information letters, and the data collection tools. The group will also plagnaortant role in disseminating

the study results.

12.TRIAL SPONSORSHIP AND FINANCING

Vestre Viken Trust is financing the trial, which isdieoh by grants from Vestre Viken Trust and Department
of Pharmacology, OUH. Further applications for funding and rekees have been submitted. Other than
mediating financial support, the financial sponsors are not involved in the conduction of this study

13.TRIAL INSURANCE

The Principal investigator will provide insurance coverage for this study through membership Dfug
Liability Association before study start (see http://www.laf.no for more details).

14.PUBLICATION POLICY

Upon study completion andrfalization of the study report the results of this study will either be submitted
for publication and/or posted in publicly assessable database of clinical study results.

The results of this study will also be submitted to the Competent Authority aedEthics Committee
according to EU and national regulations.

All personnel who have contributed significantly witle thlanning and performance of the study (Vancouver
convention 1988) may be included in the list of authors.
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15. APPENDICES

15.1. APPENDIX A - Informed consent letter main study

A
NOR-COR
\/

FORESPQJRSEL OM DELTAGELSE | FORSKNINGSPROSJEKT

MUSE oppfelgingsstudien-biomarkarer for statiavhengige muskelbivirkninger

Kjeere MUSE deltager

Dette er en foresparsel til deg om a delta i forskniregpktet,Biomarkarer for statiravhengige
muskelbivirkninggrsom har til hensikt & fremskaffe ny kunnskap om arsakene til muskelbivirkninger
ved bruk av kolesterolmedisinen atorvastatin og utwklblod test som korrekt kan identifisere disse
pasientee. Studien er en oppfelging av den randomiserte studien, MUSE, som du deltok i ved
sykehusene i Drammen og Vestfold i 2019.

HVA INNEBZARER DELTAGELSE | DENNE DELSTUDIEN?

Alle pasienter sonihadde statiravhengi@ muskelbivirkninger i MUSE og et utvalg av inntil 20
pasienter som ikke hadderskjell i muskelplager mellom atorvastatin og placebbbli forespurt

om a delta i denne oppfelgingsstudien. Aktiglasienter blir kontaktet i forbindelse med en
avsluttende samtale for MUSE ila. varen 202Bn forutsetning for & delta er at du fortsatt oppfyller
kriteriene for deltagelse. Dersom du vurderes & veere kandidat for & delta, vil du som sist, fa
behandlingmned atorvastatin 40 mg/dag i 7 uker eller inntil muskeptomene kommer tilbake. Du

skal deretter ga 7 uker uten a ta kolesterolmedisiner og du far ingen behandling med placbo slik som
sist. | motsetning til forrige gang vil det heller ikke bli trukkedd om rekkefalgen pa behandlingen.
Tilsvarende som i MSE studien skal du ikke ta dine faste kolesterolmedisiner (verken statin eller
andre kolesterolsenkende medisiner) siste uke fgr studiestart eller under studiens forlgp. Du skal ta
inntil 4 blodpregverfastende ved oppstart og ved studieslutten av hverndéhgsperiode og
rapportere muskelsymptomer ukentlig i en dagbok under studiens forlgp. Denne gangen blir du ogsa
bedt om & avgi en vevsprave fra muskelen pa slutten av hver behandlingsperiodergvenstas

fra en muskel pa ditt hayre lar og er pasise med en sukkerbit. Prgven tas av personell med stor
erfaring og det er ikke mer ubehag enn a ta en blodprave. For at vi skal kunne trekke konklusjoner
fra denne studien er det avgjgrende vikttgva ogsa tar muskelprgve fra deg som opplevde
muskelsynptomer som ikke var forarsaket av atorvastatin.

Hvis du takker nei til deltagelse vil det ikke ha noe konsekvens for annen behandling eller oppfalging
som er planlagt pa sykehuset.
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HENSIKTEN MED STUDIEN

1 av 10personer Norge og Europa bruker statmeSelv om 10% av disspersonenepplever
muskelbivirkninger sa veti ikke arsaken. Formalet med studien er & undersgke om nivaer av
atorvastatin og/eller tilhgrende biomarkgrer (metabolitettstoffer, proteinerarvestoff) i muskel

kan brukes til aidentifisere pasientensom har muskelbivirkningerVi vil ogsa undersgke
muskelpravene i mikroskop for & avklare om det finnes forandringteukturen til muskelcellene
eller det omkringliggede vev.

Det er ofte krevende bade for pasienten og legesteédom pasientens muskelplager skyldes
kolesterolmedisinen eller ikke. Denne studien gir helt ny kunnskap om mekanismene bak
muskelbivirkninger og kan potensielt bidra til utvikling av en blelter muskeltest som kan avklare

om muskelbivirkningene skyés medisinen eller ikke. Resultatet kilnnegi ny og skreddersydd
diagnostikk og bedre behandling med statiner til et stort antall mennesker.

MULIGE FORDELER, ULEMPER OG ALVORLIGE BIVIRKNINGR

Tilsvarende som i MUSE studien, er den potensielle risikmdaundet med & ga 7 uker uten statiner.
Data fra over 15000 hjerteinfarktpasienter viste ingen gkt risiko for nye -kgarteendelser hos
pasienter som kutter ut statiner noen uker nar deegjigforbindelse med en studie. Det var ingen
pasienter sorhadde alvorlige hjertkar hendelser under 7 ukers behandling med placebo medisin i
MUSE studien. Som i MUSE studien vil du fa ngye oppfelging av studiepersonell ukentlig i
studieperioden. Risilem ved & fa behandling med kolesterolmedisin er legemiddkjetde
bivirkninger som du kjenner sveert godt til. Noen pasienter kan kjenne et lett ubehag i forbindelse
med pravetaking fra muskel, men dette er ikke mer enn ved en blodprgvetaking ogakalfar |
bedgvelse i huden. Risikoen for & fa blgdning og infeksforbindelse med pravetaking er minimal.

For a redusere denne risikoen ytterligere skal du ikke ta dine blodfortynnende medisiner de siste 3
dagene pa forhand.

Ved a delta i studien bidralu ogsa med helt ny kunnskap som potensielt endrer matditieri s
diagnose, behandler og falger pasienter som opplever muskelplager nar de tar statiner. Resultatet kan
bli mer skreddersydd og korrekt kolesterolbehandling og feerre bivirkninger for etastail
mennesker i hele verden.

HVA SKJER MED INFORMASJONEN OM DEG?

Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten med studien.
Alle opplysningene og prgvene vil bli behandlet uten navn og fgdselsnummer elledaakie
gjenkjennende opplysninger. En kode knytter dedlitle opplysninger og prgver gjennom en
navneliste. Listen som kan koble ditt navn til koden vil bli oppbevart pa sykehuset og bare personell
med ansvar for studien har tilgang til denne. Deltkehnebaerer at opplysninger om din
helsetilstand og behandy registreres og benyttes i forskningsgyemed. Det blir registrert
opplysninger om behandlingen og din hjertesykdom ved start av studien og gjennom
behandlingsperiodene pa til sammen 16 uker.ly@pngene blir samlet fra flere kilder:

- Relevante opplysnger om din hjertesykdom blir registrert fra din pasientjournal og din
kjernejournal pa sykehuset

- Opplysninger du gir i det korte spgrreskjemaet som er vedlagt og dagboken som dufigheitlig
gjennom studien

- Undersgkelser av blodpragver og mupkever tatt av deg veddgpetav studien
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Det vil ikke veere mulig & identifisere deg i resultatene av studien nar disse publiseres.

Utlevering av materiale og opplysninger til andre

Hvis du sier ja til & delta i studien, gir du ogsa ditt samtykkattdvidentifiserte opplysninger
utleveres tivare samarbeidspartnere. Vare viktigste samarbeidspartnere er Universitet i Oslo og Oslo
Universitetssykehus.

Innsynsrett og oppbevaring av materiale

Hvis du takker ja til & delta i studien, har du rett flidnnsyn i hvilke opplysninger som er retgest

om deg. Du har videre rett til & fa korrigert eventuelle feil i de opplysningene vi har registrert. Dersom
du trekker deg fra studien, kan du kreve a fa slettet innsamlede prgver og opplysninger, med mindr
opplysningene allerede er inngatt i anatyedker brukt i vitenskapelige publikasjoner. Opplysningene

vil da ikke brukes videre i studien.

BLODPR@VER TIL BIOBANK

Tilsvarende som i MUSE studien, ber vi deg ta stilling til om vi kan ta blod og musketawgvdeg

for lagring i enforskningsbiobank (NORCOR Biobank) lokalisert p& Drammen sykehus. Senere
analyser av disse blodprgvene med andre metoder enn de sai@reksidag, vil kunne gi oss nye

markgrer til & studere legemiddelnivaer, virkningsmekaeis og bivirkninger ved
kolesterolmedisiner samt andre hjerte/kadisiner.

Avdelingssjef ved Medisinsk avdeling, Drammen sykehus er ansvarshavende foiCORR
Biobank. Biobanken opphgarer 25 ar etter studieslutt, det vil si i 2047. Studiespesifikke Ipigv
destruert og sletteetter interne retningslinjer nar alle planlagte analyser er gjort. Det biologiske
materialet kan bare bli anvendt til medisinske formal jf, Bioteknologiloven (85) og kan kun brukes
videre etter godkjenning fra Regional komibé medisinsk og helsefaglfgrskningsetikk (REK).

Hvis du sier ja til & delta i studien, gir du ogsa ditt samtykke til at praver og avidentifiserte
opplysninger ogsa kan oppbevares, analyseres og behandlébnilek for laboratoriemedisirved
Oslo Unvwersitetssykehus.

GENETISKE UNDERSQKELSER

Tilsvarende som i MUSE studidrer vi ogsa om tillatelse til & gjennomfare genetiske undersgkelser
(gensekvenser og sammensetning i arvestoffet DNA, genuttrykk malt som RNA, proteiner, peptider
lipider og metabbtter) av blod og muskelprgvene som er samlet inn. Studiens analyser er begrenset
til genetiske markarer som enten har eller som kan ha betydning for legemiddelomséittejler
bivirkninger ved behandling med kolesterolmedisiner og ahgneemedsiner. Det vil ogs&unne

bli utfgrt analyser flere ar frem i tid og svar pa disse undersgkelsene kan derfor ikke gis til
studiedeltagerne, med mindre fremtidig forskning avdekker at slike funn bgr fglges opp.

A Dersom det i forbindelse med stadieller ifremtiden pavises funn av genvarianter som har
betydning for pasientenes prognose eller aktuell behandling med kolesterolmedisin eller andre
hjertemedisiner, vil deltagere fa tilbakemelding av studiens hjerteleger og ved behov bli tilbudt
genetsk veilediing ved Avdeling for Medisinsk genetikk pa Rikshospitalet.

A Mulig reidentifisering: Selv om navn og personnummer fjernes, er genomsekvensen sa unik
at den i teorien ikke kan sies a veere anonym.
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GODKJENNING

Regional komité fomedisinsk og helsefaglig fskningsetikk har vurdert prosjektet, og har gitt
forhandsgodkjenningshksnr. hos REK4041]. Studien er ogsa godkjent av Statens legemiddelverk
(SLV) (nr.20/0428010).

Etter ny personopplysningslov har behandlingsansvarlig [Vestre VikerDHffnmen sykehusig
prosjektleder [John Munkhaugen] et selvstendig ansvar for a sikre at behandlingen av dine
opplysninger har et lovlig grunnlag. Dette prosjektet har rettslig gagniUs personvernforordning
artikkel 6a. Du har rett til & klage pa behandlingen ae dipplysninger til Datatilsynet.

FORSIKRING

Ordinzer pasientskadeerstatning er gjeldende. Du er ogsa forsikret i henhold til Lov om produktansvar
i Legemiddelforsikmgen.

FRIVILLIG DELTAKELSE OG MULIGHET FOR A TREKKE SITT SAMTYKKE

Det er helt frivillig & delta i studien. Du kan nar som helst og uten & oppgi noen grunn trekke ditt
samtykke til deltagelse i studien. Dette vil ikke f4 konsekvenser for din videre biglgarioi
undertegner samtykkeerklaeringen dersom du gnsker a delta. Dersom du seneré teelskedeg

eller har spgrsmal om studien kan du kontakte prosjektleder PhD John Munkhaugen pa til ®¥5 24
ellerspesialfysioterapeut/forsker Kari Peersen pa Telefon: 99267726 .

Du kan ta kontakt med institusjonens personvernombud dersom du rem&pam behandlingen av
dine personopplysninger i prosjektet. Drammen sykehus: Henriette Henriksen, tIf +47 41764786,
epost: Henriette.Henriksen@vestreviken.no. Sykehuset i Vestfold: Ida Mollerugi4@f33 34 33

86, epostPVO@siv.no

GKONOMI

Studien er finansiert gjennom forskningsmidler fra Nasjonalforeningerfofkehelsen og de
deltagende sykehusene; Sykehuset i Drammen, Vestre Viken og Sykehuset i Vestfold. Disse har ingen
gkonomiske interesser i forskningsrésténe.

Alle pasienter vil fiangkonomisk kompensasjq@a kr 500for tiden de ma avsette for deltagetgp

til & dekkereiseutgifter.

SAMTYKKE TIL DELTAGELSE

Jeg er villig til & delta i studien

Sted og dato

Deltakers signatur Deltakers navn med
BLOKKBOKSTAVER

Jeg er villig til & gi materialet til biobank (blod- og muskelprgve)

Stedogdato 000 emmeemeememeeeeeeeeeeeee- mmmmmmmmmemee-


mailto:PVO@siv.no
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Deltakers signatur Deltakers navnh med
BLOKKBOKSTAVER

Jeg er villig til at det kan utfgres genetiske analyser
Stedogdato 000 mmmmmemmeemmemeeeeeeeceen e

Deltakers signatur Deltakers navn med
BLOKKBOKSTAVER

Jeg bekrefter & ha gitt informasjon om prosjektet

Sted og dato Sted og dato ~ smmemmememmeemeemeeceeeee e -m--me-
Signatur Rolle i progekte
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Informed consent for longterm storagein NORCOR biobank

G

NOR-COR
\/

FORESPJRSEL OMAGRING AV BIOLOGISK MATERIALE | NORCOR BIOBANK

Kjeere MUSE deltager

Dette er en foresparsel til deg orgidillatelse til at det innsamlede biologiske materiale fra blod og
muskelvevekan lagres i den generelle biobankddORCORbiobark lokalisert pA Drammen
sykehus. Senere analyser av disse blodprgvene med andre metoder enn destar ekisig, vil
kunne gi oss nye markarer til & studere legemiddelnivaer, virkningsmelaarog bivirkninger ved
kolesterolmedisiner samt andre hjerte/kadisiner.

Avdelingssjef ved Medisinsk avdeling, Drammen sykehus er ansvarshavende foiCORR
Biobank. Biobanken opphgarer 25 ar etter studieslutt, det vil si i 2047. Studiespesifikke Ipigv
destruert og sletteetter interne retningslinjer nar alle planlagte analyser er gjort. Det biologiske
materialet kan bare bli anvendt til medisinske formal jf, Bioteknologiloven (85) og kan kun brukes
videre etter godkjenning fra Regional komibé medisinsk og helsefaglfgrskningsetikk (REK).

Hvis du sier ja til & delta i studien, gir du ogsa ditt samtykke til at praver og avidentifiserte
opplysninger ogsa kan oppbevares, analyseres og behandlébnilekl for laboratoriemedisirved
Oslo Unvwersitetssykehus.

Informasjonen som registrerediobankenskal kun brukesetter godkjenning fraRegional Etisk
komite. Alle opplysningene og pravene vil bli behandlet uten navn og fgdselsnummer eller andre
direkte gjenkjennende opplysninger. En kode knytter deiin&@ opplysninger og pr@gver gjennom en
navneliste. Listen som kan koble ditt navn til koden vil bli oppbevart pa sykehuset og bare personell
med ansvar for studien har tilgang til denne. Del@keihnebeserer at opplysninger om din
helsetilstand og behandg registreres og benyttes i forskningsgyemed.

SAMTYKKE TIL LAGRING AV DATA I NORCOR BIOBANK

Jeg er villig at mitt biologiske materiale (blod- og muskelprgvekan lagres i NORCOR kobank

Stedogdato 000 emmeemeemeeeeeeeeeeeeeee- mmmmmmmmmeoee-
Deltakers signatur Deltakers navn med
BLOKKBOKSTAVER

Jeg bekrefter a ha gitt informasjon omlagring i biobank

Sted og dato Sted og dato ~ mmemmmmemmmmeemmmeeemeeee e --—--
Signatur Rolle i progekte
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15.2. APPENDIX B — Baseline questionnaire

Sparreskjema

Kjeere NORCOR MUSE deltager. Tusen takk for at du vil svare pd et nytt spgrreskjema. Vi haper du vil
svare pa alle spgrsmalene nedenfor s& ngye som mulig. De fleste vil brukeimattér pa a svare.

MEDISINBRUK

Bruker du kolesterolsenkende medisiner av typen statin (Simvastatin, Zocor, Atorvastatin,
Lipitor, Lescol, Pravachol, Pravastatin, Lovastatin, Rosuvastatin, Crestor) ?

Jaéé Nei éé.
Hvis ja, vennligst oppgi navn og styrke pa alle dine kolesterolmedisiner:

7z

Navn: ééééééé. . Dose: é

[N
[N
[N
[N

mg

,,,,,,,

Navn: eeéeéececeeée. . Dose: é

M-
M-
D
D

mg
Bruker du kolesterolmedisin av typen PCSK-9 hemmer?

Jaéée Nei € é.

Opplever du bivirkninger nar du tar dine kolesterolmedisiner i dag?

Nei éé Ja eéée

D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~

| sa fall kan du beskrive hvilke bivirkninger? é é . é é

D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~
D~

ée.

MUSKEL SYMPTOMER OG PLAGER

Har du veert plaget med symptomer (smerter, gmhet, svakhet, stivhet, kramper) fra
muskler den siste maneden?

Generelle symptomer i hele kroppen? (sett ring rundt det tallet som beskriver dine plager best)

Ingen symptomer 0 1 2 3 4 5 6 7 8 9 10 Verst tenkelig

Symptomer fra hofte og lar? (sett ring rundt det tallet som beskriver dine plager best)

Ingen symptomer 0 1 2 3 4 5 6 7 8 9 10 Verst tenkelig
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Symptomer fra leggene? (sett ring rundt det tallet som beskriver dine plager best)

Ingen symptomer 0 1 2 3 4 5 6 7 8 9 10 Verst tenkelig

Symptomer fra skuldre og nakke? (sett ring rundt det tallet som beskriver dine plager best)

Ingen symptomer O 1 2 3 4 5 6 7 8 9 10 Verst tenkelig

Symptomer fra rygg? (sett ring rundt det tallet som beskriver dine plager best)

Ingen symptomer 0 1 2 3 4 5 6 7 8 9 10 Versttenkelig

Vennligst sett ring rundt det tallet som best beskriver de sterkeste muskelplagene
du har hatt i Igpet av de siste 24 timer:

Ingen smerter 0O 1 2 3 4 5 6 7 8 9 10 Versttenkelig smerter

Hvilken behandling eller medisiner far du for & lindre smertene dine?
eéeééé.

eéeééé.

eEéeéeé

| hvor stor grad har behandling eller medisiner lindret smertene dine de siste 24
timene?

Vennligst sett en ring rundt det prosenttallet som best viser hvor stor smertelindring du har
fatt:

Ingen lindring 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% Fullstendig lindring



Vennligst beskriv smertene dine i lgpet av siste uke

Sett ett kryss i en rute pa hver linje

Ingen

Mild

Moderat
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Sterk

Pulserende

llende

Stikkende

Skarp

Krampelignende

Gnagende

Varm/brennende

Verkende

Tyngende

10.

@m

1.

Sprengende

12.

Trettende/utmattende

13.

Kvalmende

14.

Skremmende

15.

Uutholdelig

Vurder dine muskelsymptomer i lgpet av siste uke

Den fglgende linja star fors me r t e
Sett en strek (]) tvers over linja som beskriver smerten din i lgpet av siste uke.

Ingen

symptomer |

av

Rkende

intensitet fr

a oingen

\ Verst tenkelig

symptomer

sym



Medisiner
Bruker du lette smertestillende medisiner av typen paracet eller ibux?

ja, hver dag |:| ja, av og til |:| nei |:|

Bruker du sterke smertestillende medisiner (tramadol, paralgin forte, morfin)?

ja, hver dag |:| ja, av og til |:| nei |:|

Tusen takk for at du tok deg tid til & svare pa disse spgrsmalene
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15.3. APPENDIX C - Patient diary with self-reported questionnaire to be completed
during the treatment periodes

Please refer to the édiched documen

15.4. APPENDIX D - Phone guide to patients for weekly safety assessment

Falgende spgrsmal skal stilles til alle pasienter nar disse kontaktes av lokal studiesykepleier ukentlig etter
randomisering

1. Har dutatt alle dine studiemedisiner som foreskrevet?
2. Erdine muskelplager sa sterke at du ikke gnsker a fortsette i studien?

3. Har du merket hjertesymtpomer slik som brystsmerter eller tung pust?

15.5. APPENDIX E - Drug label IMP and signed agreements with the pharmacies

The regular labelling for atorvastatin mylan 40 mg (96) will used. In addition, the following text will be
applied to the front of each packéMUSE oppfalgingsstudiehil klinisk utprgvning/ Dr. John Munkhaugen,
Drammen sykehus, tif 975284 1D nummer..»Below the drug labeling proposal is shown:

Etikettforslag MUSE oppfalging Studiekode: 200895911

TIL KLINISK UTPR@VING
ID nummer

v/ Dr. John Munkhaugen
Drammen sykehus
TIf.97524194

100 filmdrasjerte tabletter Varenummer403512
Atorvastatin Mylan 40 mg

Pasient | D.........

Boks 1 av 1

Utl evert dato..... .

BRUKSANVISNING

1 tablett daglig

Tas mellom kl 0700 og 1000

Oppbevares tart ofpeskyttes mot lys i utleveringsembalasjen og ved temp. mel
+1525 grader Celsius

Oppbevares utilgjenglig for barn
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The signed agreements with the pharmace®rammen and Vestfold are showalbw:”

A signed agreement with thgharmacies at the hospitals in Drammen and Vestfold will made prior
to study start.



15.6. APPENDIX F — Biobank procedure

RR HF

Instruction to the
users: This template
IS a guide
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Generell informasjon

T

Studieoppfalging av pasienter i MUSE RCT 2019. Inklusjon av pasienter somfisekiassd SAMS
v/atorvastatin 40 mg og pasienter klassifisert med 1®AMS (ikke signifikant forskjell mellom
atorvastatin 40 mg og placebo).

Blodpraver tas ved tre visét:

o Visitt 1, baseline
A TO Blodprever til medisindsiokjemisk analyse
A TO Blodprgvetil biobank

0 Visitt 2, uke 8 (med atorvastatin)
A TO Praver til medisindiiokjemisk analyse
A TO Muskebiopsi til patologisk undersgkelse og biobank
A *TO, T1, TBlodpraver il biobank

o Visitt 3, uke 16 (uten atorvastatin)
A TO Praver til medisinsiiokjemiskanalyse
A TO Muskelbiopsi til patologisk undersgkelse og biobank
A *T0, T1, TBlodpraver il biobank

o Dersom pasienter gnsker a slutte ila. studien skal det tilstrebes & gjennomfare en fremskyndet
visitt med standardisert prgvetaking
= visitt 2 (TO, T1, T2, T3) eNasitt 3 (TO)

Visitt 1, 2 og 3: Pasientene skal mgte medikamentfastende (dvs. uteta#t heorgendosene av
medisiner) slik at FOiopsi og blodprgve kan tas i tidsrommet k1 8.

TO-blodprave tas tettest mulig opp til tidspunkt for biopsi pa visitid?3.

NB: Pasientene skal mgte uten a ha spist pa morgenen. De skal faste inntil sisteeptatt (ved visitt
2 innebzaerer det at pasientene skal vente med a spise {iré8e er tatt). De kan drikke vann.

Visitt 2 og 3: T1, T2 og-pBgve tas 1, time timer og 3 timer (10 min) etter dose
0 Registrere ngyaktig tidspunkt for dose dagen émse pa visittdagen, samt tidspunkter for
biopsi (tt:mm)

Praktisk ifb. prevehandtering
o Man kan bruke den type pragvetakingsglass som er standard pa de respektiee sted
0 Alikvotering i cryergr med tilpasset volum (fortrinnsvis 0.5 mL eller 2 mL polypsspyl
0 Bruk separate esker for hver type materiale (eks. EBI®d, plasma, serum, celler)
0 Alt alikvotert materiale til biobank fryses i ultrafryser8 °C)



Visitt 1 (uke 0)

Baseline Visitt 2 (uke 8) Visitt 3 (uke 16)
TO: Medisinsk biokjemi TO:Medisinsk biokjemi TO: Medisinsk biokjemi

. : TO: Patologi og biobanking TO: Patologi og biobanking
1ex [Eeleetl g (oee), (muskel, blod) (muskel, blod)

T1, T2, T3: Biobankiriiglod)
Medisindose tas i tidsrommet kil8.. Pasientene mgter fasten¢imht. medisin og mat).
Medisinsk biokjemi: HbA1C, hemoglobirRP, kreatinin, eGFR, CK, ALAT, ASAT, LD, total pro
albumin, INR, lipid profil (total kolesterol, HEKilestero] LDEkolesterol), leukocytter
Patologi: Morfologi og histologi i muskelve
Biobank: Legemiddelanalyser, biomarkarer (DNA, RNA, proteiner, peptider, lipider, metabolitte

9 NB: Prosedyren som fglger nedenfor gjelder kun blodprgver til biobanking KkesI@praver til
medisinskbiokjemiske analyser som spesifisert i tabellen ovenfor.
0 Medisinskbiokjemiske analyser utfgres fortlgpende ved lokalt sykehuslaboratorium
0 Muskelbbpsier og videre handtering av disse fglger separat prosedyre.

Merking og spang av prgver som skal lagres i biobank

1 Sykehus kode
o D =Drammen, V = Vestfold
1 Pasientnr (XXX)
M Visittnr X
0 (X=1 ved baseline, X=2 ved visitt 2 osv.)
1 Type materiale
A EDTAullblod (EDTA),lilla farge
A EDTAplasma (EDTR),lilla farge
A Serumyad farge
A PAXRNAgré farge

Celler pellet (PBMC)
Celler suspensjon (PBMRBS)
Celler RNAtabilisert (PBM@GNA)

>‘ >\ >\

A Merking med farge brukes dersom det er mer praktisk etnuke tekst

1 Merking av esker (fortrinnsvis 10x10 esker)
o MUSE
o0 Sykehus kode: D eller V
o \Visitt: 1,2 eller 3
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o0 Materiale: EDT, EDTA, serum eller celler

e Eksempel pa merking av eske:
MUSE
EDTAP
D
Visitt 3

1 Merking av alikvoterte rgr:
Eksempel A: Pasientnr. A2sitt 1, TO, Drammen sykehus, ERdlAsma

0 Alternativ 1
Studie; sykehuspasient— visitt —tidspunkt mht. dose; materiale
A MUSE
A D12-1-T0
A EDTAP (evtlilla farge tilsvarende rgd og bld)

o Alternativ 2

A MUSE

Sykehus: D

Pasient: 12

Visitt: 1

Tidspunkt: TO
EDTAP (evtlilla fargg

> > > > > >

Eksempel B: Pasientnr. Aasitt 2, T2, Drammen sykehus, celle

o0 Alternativ 1
Studie ; sykehus pasient- visitt — tidspunkt mht. dose; materiale
A MUSE
A D122-T2
A Celler (evtblafarge)

o Alternativ 2

A MUSE
Sykehus: D
Pasient: 12
Visitt: 2
Tidspunkt: T2
Celler (evthlafarge)

> > > > >

1 Prgvetakingsliste (eget Excelark: MUSEbiobank_Prgvetakingsliste Sykehusnavn.xls)
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Prgvehandtering og alikvotering

Tabellene angir hvilke prgveglass som skaldasit hvordan prgvene skal prosesseres. Alt
alikvotert materiale lagres i ultrafrysei7Q/80 °C). Ikke bruk rgr som er stgrre enmP til
alikvotering (rarene fylles maks ca. 80% ved alikvotering).

1 Fullblod homogeniseres (vendes) fgr eventuell alikvotgrin

1 Celler isoleres og alikvoteres etter egen prosedyre (pa Rikshospitalet)

1 Prave til plasma (samt avpipettert plasma) holdes kjmtig tiden og det tilstrebes a fryse
innen 1 time etter pragvetaking

1 Serum fryses sa snart som mulig, det tilstrebes innéme@r etter prgvetaking

1 PAXrar skal sta vertikalt ved romtemperatur i 2 timer, deretter fryses de direkte

Blodprgver til biobank

Visitt 1: Uke 0O, baseline

Tid Prgveglas Type Farge Temp. Sentrifugering Fordeling
EDTA . Fullblod: x 2 aliqg
1x5mL uigel Lilla RT Ingen (DNA/genetikk)
EDTA . o - . ; Plasma: x 4 aliq
‘0 1x5mL uigel Lilla Pais Kja!(2500 rct, 15 20 min) (minst 250L per alikvot)
. Uten .
Biobank ; : Henstand ca. 30 min, Serum: x 4 alig
1x5mL E'/Zeetl”'”g’ Rod  RTanlig(2000 rct 1615 min) ~ (minst 250 uL per alikvo)

I TO: Itillegg kommer standard prgveglass til medisbiskjemiske analyser som rekvireres og analyse
som vanlige praver.

Visitt 2: Uke 8 (med atorvastatin)

Tid Prgveglas Type Farge Temp. Sentrifugering Fordeling
EDTA . : Ingen. Leveres til RH RH: Celler: x 4 alig
¥2 $é 1x5mb u/gel Lila Kiol (transporteres i kiglebag) (+1 alig RNAtabilisert)
- EDTA . o . ; Plasma: x 4 aliq
Biobank | 1 x 5mL ulgel Lilla Pais Kja1(2500 rct, 1520 min ) (minst 250 uL per alikvot)
Uten Henstand ca. 30 min Serum: x 4 aliq
1xsmb  tisetning, Rod — RT\201ig(2000 rct 1615 min) ~ (minst 250.L per alicvoy
Ekstra u/gel
ved TO EDTA . Fullblod: x 2 aliq
Biobank 1x23mL u/gel Lilla RT Ingen (epigenetikk)
o Ingen Ingen,
1x3mL PAXRNA Gra RT (2 timer henstand v/RT)  fryses direkte (RNA)

1 TO: Itillegg kommer standard prgveglass til medisbiskjemiske analyseos rekvireres og analysere
som vanlige praver.
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Visitt 3: Uke 16 (uten atorvastatin)

Tid Prgveglas Type Farge Temp. Sentrifugering Fordeling
EDTA . . Ingen. Leveres til RH RH: Celler: x 4lig
T0 1x5mL u/gel Lilla Kigl (transporteres i kjglebag) (+1 aliq RNAtabilisert)
Biobank EDTA . Q . ; Plasma: x 4 aliq
1x5mL uigel Lilla Pais Kjal(2500 rct, 15 20 min ) (minst 250 uL per alikvot)
Uten Henstand ca. 30 min Serum: x 4 aliq
1x5mL 3'/22”'”9' Rod  RT anlig(2000 rct 1615 min)  (minst 250 uL per alikvot)
TO : i
Biobank| 1x 23 mL DA Lila  RT Ingen Fullblod: x 2 aliq
u/gel (epigenetikk)
: Ingen Ingen,
1x3mL PAXRNA  Gra RT (2 timer henstand v/IRT)  fryses direkte (RNA)

1 TO: Itillegg kommer standard prgveglass til medisbiskjemiske aalyser som rekvireres @mpalyseres

som vanlige praver.

Dersom pasienter gnsker & slutte ila. studien skal det tilstrebes a gjennomfgre en fremskyndet visitt med
standardisert prgvetaking tilsvarende visitt 2 (TO, T1, T2, T3) eller visitt 3 (TO)dfesldieer. Da inkluderes

ogsa praver til medisindkiokjemiske analyser.

Analyser som rekvireres i DIPS

1 Praver til medisinsk biokjemi tas ved TO pa alle visitiaséline uke 8oguke 16.
Prover fra Vestfold som skal til Medisifskkjemi i Drammen,r{ses og sendeatch.

Analyse Kommentar Lab
HbA1C
Hemoglobin Fortlgpende analyse
Leukocytttelling Vestfold, Drammen
CK Fortlgpende analyse
ALAT (safety)
hsCRP
Kreatinin
eGFR
ASAT Sendes fra Vestfold til
Drammen
LD Drammen
Albumin
INR
Total protein
Ikke-fastende lipid profil:
Total kolesterol :
HDLkolesterol Sendes fra Vestfold til Drammen

LDlkolesterol

Drammen




15.7. APPENDIX G — Pharmaceutical and chemical documentation atorvastatin

Please see the SRChttps://www.felleskatalogen.no/ir/medisin/sp@torvastatinmylan612079
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15.8. APPENDIX | — LAF -patient insurance

LEGEMIDDELANSVARSFORENINGEN

Sekretariat: Advokat Gunnar Serlie
Advokatfirmact BAIIR AS
Postboks 1524 Vika, NO-0117 Oslo
TIf: +47 2100 00 50
Organisasjonsnummer: 979 218 141
www.laf.no
Epost: unedv(@bahr.no

John Munkhaugen
Medisinsk avdeling
Drammen sykehus

Kun sendt per epost: johmun(@vestreviken.no
Oslo, 14. april 2020

Viir ref: #9207103/1

BEKREFTELSE AV MEDLEMSKAP FOR KALENDERARET 2020

Vi bekrefter med dette at De har tegnet medlemskap 1 Legemiddelansvarsforeningen ved a
betale premietilskudd for kalenderdret 2020 i forbindelse med klinisk legemiddelforsek.

De har opplyst a sta bak et forsek benevnt "MUscle Side-Effects of atorvastatin in coronary
patients (MUSE) -a randomized controlled trial.”

Medlemskapet er tegnet til & gjelde klinisk legemiddelforsek pa 50 pasienter (minste-
kontingenten) kalenderdret 2020. Dersom forseket gir utover det kalenderir medlemskapet
gjelder for, ma medlemskap fornyes.

Medlemskapet innebaerer at det kliniske legemiddelforsek, som gjennomfores av Dem eller av

andre i Deres regi, omfattes av den obligatoriske forsikringsordning i henhold til kapittel 3 i
produktansvarsloven av 23.12.88 nr 104.

Med vennlig hilsen
for LEGEMIDDELANSVARSFORENINGEN

Unni Edvardsen /s/
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15.9. Appendix J — Inclusion criteria in the previous MUSE -trial (Eudract nr. 2018-
004261-14)
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18 years or older

First or recurrent diagnosis (myocardial infarction) or treatments (PCl or CABG) for a
CHD event @6 months prior to study start and prescribed atastatin (irrespective
of dose)

Reporting muscle complaints (i.e. pain, weakness, tenderness, stiffness or cramp) that
they attribute to atorvastatin therapy or atorvastatin discontinuation due to muscle
complains

Signed informed consent and expected cemion of the patientaccording to
ICH/GCP and national/local regulations

15.10.APPENDIX K — Approval Regional Committee of Ethics
(@ REK

Region: Saksbehandier: Telefon: Vir dato: Var referanse:
REX sar-estA Tove Fene Kickk 22845522 26082020 54041

Deres referanse:

John Munkhaugen

54041 Muskelbivirkninger ved bruk av atorvastatin hos koronarpasienter
Forskningsansvarlig: Vestre Viken HF

Seker: John Munkhaugen

Sekers beskrivelse av formal:

Formalet er a fremskaffe ny patofvsiologisk kunnskap om muskelbivirkninger ved
statinbruk og utvikle en diagnostisk test som kan identifisere pasienter med reelle
bivirkninger. Pasienter med koronarsykdom med og uten reelle muskelbivirkninger i den
randomiserte kontrollerte MUSE studien blir invitert til denne observasjonelle
oppfolgingsstudien. Studiedata registreres fra en pasientdagbok, fra blodpreover og
muskelbiopsier. Data skal analyseres med velkjente statistiske metoder.
Muskelbivirkninger er den viktigste enkeltarsaken til at koronarpasinter avslutter
statinbehandlingen midlertidig eller permanent. Dette har betyvdelige kliniske og
helseokonomiske konsekvenser. En test som identifiserer reelle muskelbivirkninger vil
potensielt gi klinikere ett nytt verktoy til a skreddersy statinbehandling til pasientenes
individuelle farmakoklogiske profil. Studien vil ogsa gi helt ny patofysiologisk kunnskap
om muskelbivirkninger ved bruk av statiner.

REKSs vurdering
Kristine K. Sahlberg ble erkicert inhabil og deltok ikke i behandlingen av saken

Vi viser til soknad om forhindsgodkjenning av ovennevnte forskningsprosjekt (EudraCT.
no. 2019-003959-11). Seknaden ble behandlet av Regional komité for medisinsk og
helsefaglig forskningsetikk (REK sor-ost A) i meotet 30.04,.2020. Vurderingen er gjort med
hjemmel i helseforskningslovens § 10.

Formilet med prosjektet er & framskaffe ny kunnskap om arsaker til muskelbivirkninger
ved bruk av statiner, samt & utvikle en biologisk diagnostisk test for a pavise
muskelbivirkninger.

Personer med koronarsykdom behandles ofte med statiner, og bruk av statiner reduserer
risikoen for alvorlig sykdom og ded i denne pasientgruppen. En av ti som behandles med
statiner opplever muskelbivirkninger, og slike bivirkninger er den viktigste arsaken til at
pasienter slurver cller slutter helt i ta statiner. Det er derfor viktig & fremskaffe mer
kunnskap om muskelbivirkninger ved bruk av statiner, og & kunne identifisere de
pasientene med muskelbivirkninger.
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pa grunn av atorvastatin, og inntil 20 pasienter hvor muskelbivirkninger ble avkreftet 1 en
tidligere RCT, kalt MUSE (REK 2018/2302). Disse pasientene skal undersokes pa nytt
med klinisk undersekelse, blodprever og muskelbiopsier etter inntil 7 ukers behandling
med atorvastatin, etterfulgt av 7 uker uten slik behandling. Blodprover tas ved prosjektstart
og deretter to ganger, mens muskelbiopsi (fra larmuskel) tas to ganger. Provene skal
analyseres for ulike proteiner, og 1 tillegg skal det gjores DNA og RNA analyser som er
relatert til legemiddelomsetning av artovastatin og muskelbivirkninger.

Deltakeme blir 1 tillegg bedt om a avgi blod og muskelvev til den generelle
forskningsbiobanken NOR-COR (REK 2013/2193).

Komiteen mener dette er et nyttig prosjekt som kan vaere til fordel for pasientgruppen.
Ulempen med a delta er blodprevetaking og spesiclt muskelbiopsi som kan gi smerter.
Deltakerne far god informasjon om dette, og komiteen mener studien er forsvarlig &
gjennomfere. Det opplyses om at biologisk materiale som samles inn skal lagres i den
generelle biobanken NOR-COR, og i informasjonsskrivet er det separat avkrysning for om
man samtykker til slik lagring av prever. Dette er en generell biobank basert pa et bredt
samtykke til fremtidig forskning pa ubestemt tid. Komiteen mener derfor at deltakerne skal
forelegges et eget samtykke for NOR-COR biobanken, i tillegg til samtykke for prosjektet,
slik at det fremgar tydelig at dette er to separate formal. Deltakerne kan da samtykke til
lagring i biobank uavhengig av deltakelse i studien.

Komiteen godkjenner derfor prosjektet pa vilkar om at deltakerne forelegges et separat
samtykke for lagring av biologisk materiale i den generelle biobanken NOR-COR, og at
dette ikke er en forutsetning for deltakelse i denne studien.

Vedtak

Godkjent med vilkir

REK har gjort en helhetlig forskningsetisk vurdering av alle prosjektets sider. Prosjektet
godkjennes med hjemmel i helseforskningsloven § 10, under forutsetning av at ovennevnte
vilkdr er oppfylt.

Vi gjor samtidig oppmerksom pa at etter ny personopplysningslov ma det ogsa foreligge et
behandlingsgrunnlag etter personvernforordningen. Det ma forankres i egen institusjon.

I tillegg til vilkdr som fremgdr av dette vedtaket, er godkjenningen gitt under forutsetning
av at prosjektet gjennomfores slik det er beskrevet 1 soknad og protokoll, og de
bestemmelser som folger av helseforskningsloven med forskrifter,

Godkjenningen gjelder til 20.12.2024.
Komiteens avgjorelse var enstemmig.

Av dokumentasjonshensyn skal opplysningene oppbevares i 15 dr etter prosjektslutt.
Opplysningene skal oppbevares avidentifisert, dvs. atskilt i en nokkel- og en datafil.
Opplysningene skal deretter slettes eller anonymiseres.



15.11.APPENDIX L — Approval the National Medical Agency

Vestre Viken HF

Sykehuset Buskerud

3004 DRAMMEN

John Munkhaugen
Unntatt offentlighet jf.
Offl §13 farste ledd, jf. fvl. §13 fgrste
ledd nr2, jf. Iml. §30

Deres ref.: Dato: Var ref.: Saksbehandler:

05.05.2020 20/04280-10 Beate Rindal

KLINISK STUDIE — ATORVASTATIN (MYLAN®) - EUDRACT NR. 2019-003959-11
Vi viser til korrespondanse i ovenfor nevnte sak, senest vart brev, datert 2020-04-17 og deres brev,
datert 2020-05-04.

Vurdering av studien er gjort med hjemmel | § 1-4 og kapittel 4 | Forskrift om klinisk utprgving av
legemidier til mennesker av 30 oktober 2009.

Vére spgrsmal er tilfredsstillende besvart og vi har ingen ytterligere kommentarer.

Konklusjon: Studien er godkjent.

Vi @nsker lykke til med prosjektet og ser frem til § motta drsrapport og/eller sluttrapport ndr disse
foreligger.

Vi gj@r oppmerksom pa at godkjennelsen ikke omfatter eventuelle tillatelser til tilvirkning og/eller
innfarsel til Norge.

Legemiddelverkets vedtak kan pdklages, jf. forvaltningsloven § 28. En eventuell klage sendes til
Legemiddelverket. Klagefristen er tre uker fra mottak av dette brevet, jf. forvaltningsloven § 29,
Mer informasjon om klageadgang, samt skjema finnes her.

Vennlig hilsen
Statens legemiddelverk

Anna Randby, MD, PhD Beate Rindal, MSc
Seniorradgiver/klinikkutreder Forsker, koordinator
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