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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

PROTOCOEYNOPSIS

Randomized autologous hematopoietic stem cell transplantation AMderstuzumab

for patients with relapsing remittivigltiple Sclerosis

Sponsor Helse Bergen HF, Haukeland University Hospital
Hékon Taule Nordli

Neuro Clinic

N-5021Bergen, Norway

Tel:55975857

Phase and study type Phase lll, interventional

Protocol date and versiol 20Dec2017 versiod 2

Protocol Revision date a| NA
version:

Investigational Medical | Studytreatmerdarm A Cylophosphamid@dantithynocyteglobuline

Product (IMP
Studytreatmerdrm B Alemtuzumab

Objectives The objective of this study is to investigate the efficacy and the safety of |
compared @lemtuzumab patients with aggressive relapsing remitting MS.

Study Design: Prospective maéntreinterventional, unblindaddomizegarallel grosgudy
Number of patients: Approximatell00 patients, 50 in each treatment arm.
Studyduration Estimated date of first patient enbdikzth208.

Anticipated recruitment period: 2 years
2yearsfollewp from Treat ment day fA00 (

Estimated date of last patient compleDerte3ibe2021

Followup duration: A preplanned study extension with additional 3 yeans folgpe conducted
depending on future funding.

Treatmergdministration | Arm AmobilizaticendharvestindglO days, conditioningraintfusigré days.

Arm BAt start of treatment; infusion for 5 consecutive days, and 1 year lat
for 3consecutive days
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

Main Inclusion Criteria: o Age between O18 to O50, both ¢
o Diagnosis of RRMS using revised McDonald criteria of clinically de
0 An EDSS score of 0to 5.5
o Significant inflammatory disease actiligylast yedespite treatment w
standard disease modifying thdnaigyferon beta, glatiramer acg
dimethyl fumarate, teriflunomide, fingolimod, natalizumab

o Significant inflammatory disease activity idgefined

0 One or more clinically reported mudtilgeosis (MY
relapse(s),

U AND 1 or moreGdenhanced lesion(s),

U OR three or more new or enlarglegidns on magne
resonance imaging (MRI)

The relapse(s) must have lessied with iv or oral high

corticosteroids prescribed by a néstr@dagnust have occurre
or more months after the onset of an immunomodulatory,
as MS immunomodulatory treatment may reach full effe
months or mére

Endpoints: Primary endpoint:
The primary efficacy endpoint is to determine differences between patienf
treatment arms according to the following criteria:

9 Proportion of patients wittvitence of disease activity (NED&firegher
protocdduring a 2 ye&6{veek) period

1 Preplanned study extension: Proportion of pati&lE®wifas defined per
protocolluring a 5 yead(@week) period.

NEDASs the absence of a protocokddfisease activity event.

A protocalefinedlisease actividyenis the occurrence of at least one of the
following:

- Anew TGdenhanced lesion on MRI of the brain anciosginal

- A new Fhyperintense lesion on MRI of brain and spinal cord

- A protocalefined MS relag(see dfinition below)

- 24 week confirmesladbility progression based on increases in Expanded [
Status Scale (EDS®edefinition below alyopendig)

MS relapsis defineds new or worsening neurological symptoms attributa
lasting aeast 48 hours, without pyrexia, after at least 30 days of clinical
an objective change on neurological exaimination

Disability progressiotieiined as an increase of one point in the EDSS scor
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

a point if the baseline EDSS score waasoebh), confirmed after 24 weeks, v
absence of relapse at the time of asses#8Ridntaging will be performed acc
to the Revised Consortium of Multiple Sclerosis Centers (CMSC) MRI Prq
Guidelinés

Secondary endpomt
The secondaefficacy endpoint for this study is to evaluate the efficacy ¢
treatments on the basis of the following endpoints:

9 Proportion of patients who have no evidence of disease activity, incl
(NEDA 4), as per protocol defined diseageeius (as defined in se
2.2) plus atrophy (measured yearly atrophy above threshold of 0, 4
year §6week) periad

0 Preplanned study extension: Prapattipatients who have N
4 during a 5 yeardQweek) period.
Time to first protedefined disease activity event as defined in section
Change in EDSS from baseline (Visit 4.1) t66&ndRk40

The proportion of patients who, atd/Bake protoedéfined Confirmed
Disability Improvement (CDI) , confirmed stable EDSS or Confirmed
Progression (CDP) compared to baseline

Annualized rate of protdetihed relapses dufweeks
Time to onset of first protbefohed relapse

Change in MRHWeighted hyperintense lesion volume from baseline tq
Week=l8and96 (and24Q

1 Change in MRRWeighted hypointense lesion volume from baselinedi®
ando6(and24Q

1 Change in brain volume from baseline tBarekveel6(andveek24(,
and from wedlBto weel6(and weeR4Q°

Time to detection of a new M&3idn

Total number of MRWEighted Gehhanced lesions at wek48 96 (and
240

1  Proportion of patients free fi@ddnhancing lesions at w@k48 96(and
240

1 Change in NiddolePegTest (HPT) score from baseline to 48:8&(and
240

I Change in Timed 2BtWalk (T25FW) score from baseline td88étand
240

1 Change imé Brief International Cognitive Assessment for Multiple Sc
(BICAMScore from baselineveeko6(and240

Efficacy Assessments: | MS relapse, Expanded disability scale (EDSS), Magnetic resonance imag
Nine Hole Peg TesH@T), Timed -#%0t walk (T25FW), Brief International Cq
Assessment for Muliiikerosis (BICAMS)
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

Safety Assessments: Adverse events, physical examinations, vital signs, laboratory evaluatio
urine), pregnancy testing, chiest,concomitant medicatiGemnofsky Performai
Status

Other Assessments: Patientelated outcomes (RBRBuropean Quality of

Life 5 dimensions (&IQ6L), Multiple Sclerosis Impact Scale (MSIS), Fatigue
scale (FS)ealth economy assessg)@mimunological/biomarker analyses

Statistical methods: The primary analysis will use a univariable logistic regression model, co
ITT analysis. Two sensitivity analyses of the ITT analysis will be condug
analysis above will be repeated in the per protocol population, anfd
imbalance istratification variablés the treatment arrtfgsecovariates will |
included in separate multivariable logistic regression models as indepen
to evaluate the influence of these on the results.

The secondary efficacy endgpwoill be tested in a hierarchal,dad@iccount f
multiple comparisonbe secondary endpoints will only be tested and inte
confirmatory if the primary efficacy endpoint reach a significance le
Subsequent secondary endpoilhtsnly be tested and interpreted as confirn
the endpoint listed ahead reaches a significance level of 0.05. Otherwise
will be interpreted as-ocomfirmatory (i.e. descriptive ioilgperidg on the p
values
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Study: RAMAS CLINICAL STUDY PROTOCOL 20Dec2017
FLOW CHARRA
P Followup period FellEE ST \LlJlrsllst;: rI]?eecltljllaesde
e ' eriod o
Arm A6 HSCT transplantation Tr.e_atn?ent Perloq P Visit
Screen Rand! - Mobilizatiofharvestin
evaluation ( 9 HSCT 30M
9 ’ conditioning/ HSQT 18M | 24M | 36M, 48M
fertility measures Day 6M | 12M 42M, ! ' =
A (EOS) | (EOS) | gy = BOMEOXS
V3 V10,
Visits Vi V2 V4.1 V4.2 V5 V6 V7 V8 V9 V12, | V11,V13, Vi -
V14
12t0 | Alto 10 to4 L0,
Study Week 'S ~ P 0 3t06 - 24 | 48 72 96 168, | 144,192, 24 -
216
Days from treatment start, “2.° | /°/ 701028 0 s20to+d2 | - | Tp98 NS0 1 AL OT2 T et | e -
Days after stem cell i i - i ) +100 | i i i i i i
reinfusion +3
Informed consént X
Wash oummunomodulato
X
treatmeft
Inclusion/exclusion
! X X
evaluation
Randomization X
Pretransplantation cReck X
Fertility conserving
X
measureés
Stem cell mobilization ang X
harvestirig
Conditioning andt@logous X
HSC™P
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017
P Followup period FelgsE S \Lljgft;: E{?j:;)esi
e ' eriod )
Arm AG HSCT transplantation Tr.e'atn?ent Pe”o_d P Visit
Screen Rand!| = O\ otion (Mobilizatiomarvesting, <~ 30M
" ’ conditioning/ HSGT 18M | 24M " | 36M, 48M,
fertility measures Day 6M | 12M 42M, =
100 (EOS) | (EOS) | cqy | BOMEOXS
V3 V10,
Visits V1 V2 V4.1 V4.2 \%3) V6 V7 V8 V9 V12, | V11, V13, Vi -
V14
-12to | -11to -10 to4 LA
Study Week 0 3to6 - 24 48 72 96 168, | 144, 192, 24 -
-9 -7 -6 to-4 216
-84to | -77to +168 | +336| +504 +672
Days from treatment start 63 49 -70 to-28 0 +21to +42 - +7 +7 w7 +7 +X+7 +X+7 -
Days after stem cell i i - i ) +100 | _ _ ) i i i
reinfusion 13
Hematologidallowup X X X X
Baseline data
(Demographi¢smedical X
history, MS disease histor
PRO gquestionnalfes X X X
9HPT3 T25FW, BICAMS X X X
Physical Examination X X X X X X X X X X X X
Chest Xay X
Eccocardiography X
Spirometry with DLCO X
Oral/dental statbis X
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017
P Followup period FelgsE S \Lljgft;: E{?j:;)esi
= ' erioch N
Arm Aa H$-I- transplantation Tr.e'a'tn?ent Perlo.d P Visit
Screen Rand!| = O\ otion (Mobilizatiofharvesting, | ot 30M
fertil ’ conditioning/ HSGT 18M | 24M " | 36M, 48M,
ertility measures Day 6M | 12M EOS 42M, M g =
+100 (EOS) | €09 | 54m | COMEOX
V3 V10,
Visits V1 V2 V4.1 V4.2 \%3) V6 V7 V8 V9 V12, | V11, V13, Vi -
V14
1210 | -11to 10 to-4 120,
Study Week 0 3to6 - 24 48 72 96 168, | 144, 192, 24 -
-9 77 -6 to-4 5
-84to | -77to +168 | +336| +504 +672
Days from treatment start| ., 49 -70 to-28 0 +21to +42 - +7 +7 w7 +7 +X£7 +X+7 -
Days after stem cell i i - i ) +100 i i i i i i i
reinfusion 3
Karnofsk§ X X X X X
Neurology examination
(including EDSS) X X X X X X X X X
MR8 X18 X X X X8 X
MS relapsge X X X X X X X X X X X
Sa_lfety laboratory (blood, X X X X X X X X X X X X
urineyazl
Blood
Thyroid status X X X X X X X X X X
Blood
Serolog¥ X X X
Pregnancy test X X X X X X
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CLINICAL STUDY PROTOCOL

20Dec2017

Followup extension

Unscheduled

Followup period : Visit/ Relapse
Arm AOHSCT transglr:ntation Treatment Period PP period? Visit P
Screen Rand' - Mobilizatiofharvestin
evaluation (Mobilizatiofarvesting, HSCT 30M
" ’ conditioning/ HSGT 18M | 24M " | 36M, 48M
fertility measures Day 6M | 12M (EOS) 42M, 60ME,OXS, -
+100 EO9) | 54m
V3 V10,
Visits V1 V2 V4.1 V4.2 \%3) V6 V7 V8 V9 V12, | V11, V13, Vi -
V14
1210 | -11to 10 to-4 120,
Study Week 9 > 6104 0 3t06 - 24 | 48 72 96 | 168, | 144,192, 24 -
216
Days from treatment start -&?ggo 'tho -70 to-28 0 +21 to +42 - ?38 ?36 +f$4 +f;2 +X+7 +X+7 -
Days after stem cell i i - i ) +100 i i i i i i i
reinfusion 3
Sampling for biobanki
research:
Wholéloodb30 | X2 x32 X X X X X X X X X
Serurtf | X32 X X X X X X X X X
Plasmé | X2 X X X X X X X X X
DNA(optionatj?6® X
Fertilityelated hormor
statugoptionapp231 X X X X X X
Stool (optiondiyp2831 X h G
Cerebrospinal fly
(optionaiy2®s X X X X e
Transvaginalttasound ¢ X X X
ovariegoptionadj31s2
Sperm samplir
(optionaP3132 X X X X
Stem cell prodifc X
Adverse event X X X X X X X X X X X X
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

Pre Followup period FelgsE S \Lljgft;: E{?a(:;;)esi
S & i eriod -
Arm AOH transplantation Tr.e'atrr?ent Penog ¥ Visit
Screen Rand!| = O\ otion (Mobilizatiofharvesting, | ot o
" ’ conditioning/ HSGT 18M | 24M " | 36M, 48M,
fertility measures Day 6M | 12M 42M, -
+100 (EOS) | (EOS) | cqy | BOMEOXS
V3 V10,
Visits V1 V2 V4.1 V4.2 \%3) V6 V7 V8 V9 V12, | V11, V13, Vi -
V14
1210 | -11to 10 to-4 120,
Study Week 9 > 6 tod 0 3t06 - 24 | 48 72 96 | 168, | 144,192, 24 -
216
Days from treatment start -&%ggto -7¢719m -70 to-28 0 +21 to +42 - +i$8 +§$6 +:§>4 +g2 +X+7 +X+7 -
Days after stem cell i i - i ) +100 i i i i i i i
reinfusion +3
Concomitant medication X X X X X X X X X X X X
Conpliance/drug
" X X
accountability

1.

N o o M w

9.

10.
11.

Randomization vigihde performed as a phone viildy investigator or delegated study petsonfoeth the patient about what treatment group he/she is randomize
and to confirm no relevant changes in patient status since the screening visit.

End of studysit (EOSpr patients who prematurely discontimegably all, but as a minimum the follooédgines should be perforneedatology, clinical chemistry,
liver function parameters, pregnancy test.

Depending on future funding of the studipaxten

Time point fofsit3 in the HSCT arm willlieo -4 weeks befohdsit4.1 depending on fertility conserving measures performed before treatment or not.

Visit 1 should be performed within 30 days of signing the informed consent form.

Initiate wash ouirfmunomodulatory treatnaatisrding to Table 5.1 in section 5.1.

Indepth interview of the patient to collect any additional information to medical history relevant for HSQT, teavdluats theaph i | i t yegarddo betm d u r
physical and mental health. In addition to blood sampling, this includes lun¢inoctietry test. DLCO), echo cardiography, dental examination. Refér3dogection ¢
details, and Appendix A for an overview of thistitan/log

For men and female patients who have accepted to receive fertility conserving measures. Procedures accelidegy feonatiepaiegugdcollection of sperm for
storage av Visit 3 only f€imalgatients start of hormone therégr fertility conserving measures and return to clinic for collection of additiongh samgestdatian
cycleHarvesting for storagkweeks later.

Harvesting of stem cells takes placel0 days after the mobilization.

Start of conditionng 0 st udy week 00 and Astudy day 00. The reinfusion will take pl
Demographics to be collected in this study are gender, year of birth, race and ethnicity.
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13.

14.

15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31.
32.

Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

PROs include BR5L FSSndMSI$29.Additionajuestionnaires regarding health conditions, work and social status will only héooapErighbgnts.

To eliminate training effect, the tests shouldl atbégierformed three times in a row. All recordings must be documentedidatiheestsjraad results from the last
recording is to be entered in the eCRF.

Full clinical examination by physician including; skin (colour, rash, lesions, oedema), lymph nodes, blate] pahstear)dratnre, body height/weight, otadrinspe
lung/heart/abdominal examination, peripheral pulse.

Dernal/oral inveigiation by dentist/anahaxillofacial surgeorndentify, prevent or eradicate potenicially infectious foci befesegdbeidi&Cieutropenic phase
Karnofskgerformance stase®re must be entered in source documents and uploaded in the EBMT registry.

EDSShoulde performed by the same person throughout the study, traimeB[R8&ifsedring

Visit 4.1 MRI should be performed preferdalysiifere start of treatment, using the sameabtiti@nd administered preferably by the sameppersatient during the
course of the stutife studgpecific MRIrotocol is available in thef8Fmust be followdring an extended fellpyperiode, MRI will be performed only in week 240.

If MS relapse is suspected an unscheduled visits must be performed as soon as possible and preferably afitlyimFtoiangs of onset

HematologyHgB, WBC with differesntihfombocytdsgver parameteLAT, ASAT, ALP, GT and bili@linical chemist@RP, creatinine, sodium, potassium, calcium,
magnesium, albuniiaring Hospital Stay 1l (conditioning, reinfusion and isolation periode) daily bloogtisenailinguonitoring is requifexf. sectiof.1.4)

Urine strip analysis

s-TSH and-84. If abnormal thyroid status at scrésiirlg (he patient should be excluded from study participation.

Serologgt screening viguantiferone, hepatsvirus ag, hepatitis\Bsisag andib, hepatitis Bausag, EBV ab, CMV digpatitis C virus ab (and hepatitis C PCR when
indicated), HIV ab, HRY toxoplasmosif herpes simplex virus IgM/IgG, varicella zoster virug RNWAgGCMVositid be checkagkeklyrom HSCT Day@il HSCT

Day +100.

For female patients of childbearing patemiilyserum human chorionic gonadotropin (hCG) pregrfamey stest of conditioning until 12 months after last dose
cyclophosphamide.

Optional. Separate informed consent must be signed.

Samples will be collected for long term storage in Biobank Haukeland, HUS.

Required for both male and female patients in both skedtildymaslated hormones for female pratdieded; H,FSH, AMFSHB@nd E2 estradiol, and for male patients;
LH, FSHSHBGnd testosterone.

Only to be drawn at 5 year visit during study extension period.

DNA biobankning requires only one blood sample to be taken, yistérhbyoatever, collectidnater visits is permitted as long iafotimeed consent for biobanking
remains valid.

Whole loodfor collection of cells for PBMC and for fixed cells from whole blood (and the stem cell product from patie@d CeattdatddkSace: sites only.
Fixed whole blood should be collected at all sites and shipped to Sponsor for storagEeitbateapmdified in the Laboratory protocol.

Applicablenlyfor sites in Norway

Applicable only for Haukeland University.Hospital
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Study: RAMAS CLINICAL STUDY PROTOCOL 20Dec2017
FLOW CHARB
Followup extension =R
Pretranspl Treatment Period Followup period period Visit/ Relapse
i Visit
Arm B- Screen| Rand! e\;alq?tlon, !
ertility Treatment Treatment
Alemtuzumab measures , 24M 30M, 42M, 36M , 48M
coase t M| oM camsez | A8M | Eog 54M | 60M/EOXS

.. V10, V12, | V11, V13,

Visits V1 V2 V3 V4.1 V4.2 \5 6 V7 8 \V:S) V14 V15
120, 168, | 144, 192,

Study Week -3to-1 | 2to 0 - 0 - - 24 48 72 96 216 240
Days from treatment sta| -21 to-7 | -14 to-1 - 0 - +H121£7 | +168 £7| +336 £7 | t504 7| +672 £7 +X £7 +X £7
Informed consént X - -
Wash out
immunomodulatory X - -
treatment
Inclu5|o_n/exclu3|on X X i i
evaluation
Randomization X - -
Baseline data
(Demographfgaedical X i )
history, MS disease
history)
PRO guestionnaires - X - X X
9-HP®, T25FW,
BICAMS X X X
Physical Examination X - X - X X X X X X X X
Neurology examinégfio
(including EDSS) X - X - X X X X X X X
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Followup extension

Unscheduled

Pretranspl Treatment Period Followup period period Visit/ Relapse
. Visit
Arm B- Screen| Rand! e\;alq?tlon,
ertility Treatment Treatment
Alemtuzumab ) 24M | 30M, 42M, 36M , 48M
measures | course 1 aM 6M course 2 18M EOS 54M 6OM/EOXS
oM 12M

.. V10, V12, | V11,V13,

Visits V1 V2 V3 V4.1 V4.2 V5 V6 V7 8 0 V14 V15
120, 168, | 144, 192,
Study Week -3to-1 | -2to 0 - 0 - - 24 48 72 96 216 240
Days from treatment sta| -21 to-7 | -14 to-1 - 0 - +H121+7 | +168 £7| +336 +7 | 4504 £7| +672 +7 +X £7 +X £7
Chest Xay X - -
MR - X9 - X X X X X
MS relapse - X - X X X X X X X X
Adverse event X X - X - X X X X X X X
Concomitant medicati X - X ) X X X X X X
Safety laboratory
(blood, urinép X - X - X X X X X X X X
Blood 4 -
Thyroid statés X i X X X X X X X
Blood X i -
Serology
Pregnancy té&t X - X - X X X
Sampling for biobank
research
Whole bloét X2 X X X X X X X X
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

: . Followup extension U_n_scheduled
Pretranspl Treatment Period Followup period period Visit/ Relapse
i Visit
Arm B- Screen| Rand! e\;alqﬁtlon,
ertility Treatment Treatment
Alemtuzumab measures . 24M | 30M, 42M, 36M, 48M
course 1 4M 6M course 2 18M EOS 54M BOM/EOXS
oM 12M
- V10, V12, | V11, V13,
Visits V1 V2 V3 V4.1 V4.2 V5 V6 V7 V8 AVe) V14 V15
120, 168, | 144, 192,
Study Week -3to-1 | -2t00 - 0 - - 24 48 72 96 216 240
Days from treatment sta| -21 to-7 | -14 to-1 - 0 - +H121+7 | +168 £7| +336 +7 | 4504 £7| +672 +7 +X £7 +X £7
Serum X% X X X X X X X X
Plasmg X2 X X X X X X X X
DNA(optionap1o.21 X
Fertility related hormg
statugoptiona20.24 X i i X X X X X
Stool(optionah21 X - X X
Cerebrospinal fl 1
(optionate.21.22 X X X X X
Compliance/drug
Y X - X
accountability
Alemtuzumab i X ) X
administratiéh

1. Can be performed as a phone visit by neurologist to inform the patient about what treatment group he/shd i® @domizedradewent changegiént status
since the screening visit.

2. End of study visit (EO8)r patients who prematurely discontinues, preferably all, but as a minimunotedfoksxdhgydd be perforneedatology, clinical chemistry,
liver function parametersgnancy test.
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Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

Depending on future funding of the study extension.

Visit 1 should be performed within 30 days of signing the informed consent form.

Initiate wash ouiraimunomodulatory treatmaaaisrding to Table 5.1 in section 5.1.

Demographicshie collected in this study are gender, year of birth, race and ethnicity.

PROs include BBR5L FSSndMSI1$29.Additional questionnaires regarding health comditaansd social status will only be completed by norwegian patients

To eliminate trimg effec@®HPTshould at Visit 1 be performed three times in a row. All recordings must be documented in the source docomehts,|lastd rest
recording is to be entered in the eCRF.

Full clinical examination by physician including; skin (colour, rash, lesions, oedema), lymph nodes, bloatk prestyiresngerature, body height/weight, oral
inspection, lung/heart/abdominal examination, peripheral pulse.

EDSS must be penfed by the same person throughout the study, trained/certified within the trial.

Visit 4.1 MRI should be performed pref@ralalysibefore start of treatment, using the same maxdiniaisieded by the same p@esopatient during the courdeof t
studyThe studgpecific MRrotocol is available in theifsFmust be followBdring an extended fellpyweriode, MRI will be performed only in week 240

If MS relapse is suspected an unscheduled visits must be performed as soon@efeoablilevitinid 7 days of onset of symptoms.

HematologyigB, WBC with differentials, thrombbox¢egparameteSL AT, ASAT, ALP, GT and bili@lbircal chemistGRP, creatinine, sodium, potassium, calcium,
magnesium, albuntdnine stripnalysis

s-TSH and-874. If abnormal thyroid status at screening (visit 1) the patient should be excluded from study participation.

SerologyQuantiferone, hepatitisviBss ag, hepatitis\Bsis ab, hepatitis\Bais 1g, hepatitis C virus abh@patitis C PCR when indicated), HIV ag/ab, HTV types 1 an
ag/ab, toxoplasmosis IgM/IgG, herpes simplex virus IgM/IgG, varicella zoster virus IgM/IgG

For female patients of childbearing paniialhuman chorionic gonadotropin (hCG) pregnaorahiesintil 4 months after last administration of alemtuzumab.

Blood sampling for collection of cells for PBMC and for fixed whole blood. PBMC will be done at selectedieshitwdhiyulHikedcoltected at all sites and shipped to
Sponsor for storage in the biobDatdils are specified in the Laboratory protocol.

Optional. Separate informed consent must be signed.

DNA biobankning requires only one blood sample to be takgmatysiféabHowever, collection at later visits is permitted as lorigraetheonsent for biobanking
remains valid.

Fertility related hormones includemfile patientLH, FSH, AMBHB&nd E2 estradiol, andrfale patientsH, FSHSHE and testosterane

Sample will be collected for long term storage in the BiobankH#skeland

CSF only to be drawn at 5 year visit during study extension period.

Administration according to current guideliséd: 1t Tr e at me b tay clee, )sitin(0 year) a 3 day cure.

Applicable orflyr sites in Norway.

Applicable only for Haukeland University Hospital.

RAMMS Version n$.1,08Dec2017 Pagel6o0f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

TABLE OF CONTENTS

SIGNATURE PAGE ...t eeeeee ettt emmmmn ettt e e e e e e e s mmannn e e e e e s assssaeteeee s mmmmmmssssssseeeeaaeens 2...
PROTOCOL SYNOPRSIS ... ..ciiiiiiiiiie et eemnetiitt et e e e et aa st mesmm e s et eeeeeee s mmmnnsseeeeeeaeesssasssssmmnmameeeeennnes 3.
FLOW CHAR T .ottt e ettt oeeeee e e sttt e e e e et et e e mmmman e e e asaeeeeeeaasse e e e mmmnneeeasssseeeeaansseesmmmnneeeeennseeeeeannnees 7..
FLOW CHARTB.....cciitiiie ettt e ceeeee e e s ettt e e e sttt e e mmmen e e e e sssae e e e e e ssee s mmmnneeeeaasseeeeeeasssssmmmmnnseeeeesnsneeeeenns 13.
TABLE OF CONTENTS. .. .tetiiiiiitiitscereee e e ettt e e ettt emmnneaesssstteeaessstee s mmmnneeeesnseeeeessnssssmmnnneeeeeennnes 17
LIST OF ABREVIATIONS AND DHFIONS OF TERMS.........oooiiiiiiiimmeeiee e eiiiiee e mmmmn e 22
1 INTRODUGCTION. . .iitttttieiittiescmmneeeeesatieeeeessstesammnnseeeesssseeeaessssssammnnseeeeesassseeeessnssmmmmmnsseeeesannes 25
1.1 BackgrouridMultiple SCIEroSis (IMS).........coiiiiiiiii ettt eeeee et mneenn e eeeees 25
1.2 BackgroundTherapeutic INfOrmMatiOn...........coooiiiicemmmmiiieiee e emmmmm e 25
1.3 Clinical Experience with autologous hematopoietic stem cell transplantation.(HSCT).........25
1.3.1 Treatment effecaotologous HSCT IN.MS...........uiiiiiiii e 25..
1.3.2 Side effects of autologouSs HSCT........cooiiiiceeeee et e 26
1.3.3 Autologous HSCT: MechanisSms Of ACHON.............uteeeeee et cmmmmn e 26
1.3.4 AutologousITT: Markers of treatmMent FESPONSE........uvurririeeeeeerrrrrrerriirrrrernreeeeeeeseernnennne 27
1.4 Rationale and purpose for the.StUdY............oo i 27
1.5 BenefiiSK @SSESSIMENL.......cciiiiiiiiit ettt e e e e e s mmneee e e e e e e e e s s s ssbb b mmmmm s s sbbbereeeeeaeeemmnns 28
2 STUDY OBJECTIVES ARHDATED ENDPOINTS.......ootiiiiiiiitcmmreeee e e ciieee e e ssiseesmmnneee e e snnnneeeesnnns 28.
2.1 StUAY ODJECHIVE. .. .ot 28
P S 11T A =T 0o o o] ) AR PO PPPPP S RRRPPPTP 29
2.3 SECONUANY ENUAPOINES. ... ..uuiiiiiiieee et cmmmeeeeee e e e e e e s aaseebb s ammam e e eb bbb e e e e e e e s mmmmmnseeeeeeeeeeesaannsssmaannn s 29
2.4 EXPlOratory €NOPOINTS .. ...coiiiiiiiiiitaeeam ettt e e e e e s mmmmnesseeeeeeeeesaaaansssmemmmm e e e s e nnbbnseeeeeeeemmmnnns 30
25 SAfely ENAPOIMLS........uiiiiiiiiiee e cmeee e e e eemem ekt e e et e e e s mmmmnes e e et e e e e e e e e e nns s mmnn e e e 30
3 OVERALL STUDY DESLIGN.......cuiiiiiiiitaecmmieieeesiiieeeeeasssssemmmsseeeeesssseeeaessns mmmmmsseeeeesansseseessnsnnnn 31
3.1 Overall study design and plan..............oooo i, 31.
3.2  Administrative structure of the. STUAY..........coi oo 32
4 STUDY POPULATIQN.....ciiiiittiieeeeiceeecmieeeeeessiteeeeessmmmsam ssssseeeeasssesseesnmmaam s ssssseseessssseesesmmmmanessns 33
4.1 Selection of study POPUIALIAN.........uuuiiiittceeeeeieriiiittiii e ceeeeesererre e —eeeensesssesnnssaannnnns 33.
A | ol U1 [ o o 1 (=7 1= VPP 34
O T (o 11 13 o ] o3 (=Y 4= 35
4.4 Ramoval of patients from therapy Or @SSESSIMENIS. .........uuicaccciiiiiiieiieeee e e e mmmeee e e e e e 36.
4.4.1 Removal of individual PAtiENLS...........oiiiiieeeeee et mmmmn et eeeeen e 36
4.4.2 Trial DISCONtINUALION. ..o e 37
ST I = 4= 2 1.1 N PSS 38
5.1 Washout of immunomodulatory treatMent(S).........ccuuuerrrceeriieeiiiiee e crreer e e e e e oo 38

RAMMS Version nd.1,08Dec2017 Pagel70f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

5.2 Dosage and drug administration (study treatments and SUPPOrLVe.care)......cccccceeeeeeeeeennnn. 39.
IV Y= 1= Tox 1 0] o W ) e [0 1] = PP PPPPPR 39
5.2.2 STUDY ARM A (HSCI e eieeiiiiiiieeiieeeemiieee e e e ssiieee e e s mmmemm s seeeeeeasnsseee e s s mmmnmm e essaeeeesanssneeens 39..
52.3 STUDY ARM B (alemtuzumab).............ooiiii et 41

5.3 DUration Of tNEIAPY.. ... eeeiieieiiii i ceeeee et mmmm et e e e e e s s mmmmmn e e e e e e s e e b e e mmmmm e 42

5.4  Premedication and MONITOMING........cueieeiiiimmmmeeeeeeeeeesasiiieeesamcm e e e ee e e e s s mmmmmmeeeeeeeeesaaanes 42.

5.5 Concomitant medication, restrictions and rescue.therapy...........cceeeeeveeeeeniiiiiiiiiiieee s 42
5.5.1 REeSINCted thEIraPRY. ....ccoii ittt et e e mmmmen e e e e e e e s s mnenm e e s nnnnnne e e e e e e mmmmnn s P
5.5.2 Rescue medication, emergency procedures and additional.treatments........ccccevvveeeennne. 42

5.6 Drug compliance and acCOUNADIIILY.............uuutceeeeeriiieiiiieiiierieirsceeeeeeerereerrrrrrrnrre e eeeeenssereennes 43

5.7 Drug labeling, storage and SUPPIY........ooooiiiii e 43

5.8 Subject numbering and assignment to treatment.grOUPS........oicccceeveeeieeieeeeeeee e 43

5.9 Fertility related ProCEAUIBS.......ccoooi i i e 43.

6 STUDY PROCEDURES.......ccoiiittt e ettt e e e mmmen et ee e e e e e e s s st mmnnn e e e e e e e snssssseeees mmmmmnnnes 44

6.1 Details Of trial procedures DY.VISIES.........ccuutiaeeeee e mmmmr et mmene e e e 44
L I A Y03 (=TT o[ T PP P P PP PPRRPPPRN a4
(200 2 = T a0 (0] 01 74= U1 o] g Y L= SRR 44
61.3 Pretransplantation @ValUatiQn...............uuiieeeeee et mmmmmn e mmnne e a4
6.1.4 Treatment and fORMIVPEIIOO. ... ... .o 45
6.1.5 UNSCNEAUIE VISILS......eeiiiiiieiiiiiieeeeee et e e e e s s sttt smmmm sttt e e e e e e s mmmnneseeeeaaeeeeesennnsss mnmnn 47
6.1.6 Withdrawal and early study diSCONtINUALION. ..........ciiceeeeeiiiieiieeeieeeeeeev v eeeeee e ee e reeeee e a7
6.1.7 ENd of StUAY PEHOM..... ... 48
6.1.8 SWitCh t0 Other tNEIAPY. .......coiii i e et mmneee e e e e e e eeen 48.

6.2 Procedures for diSCONTINUALION. ..........uu e ceeeeeieiii e smmrem s s mmmmmm e 48.

TR B = oo =0 VA (5T 1P PR PP P P PSPPI 48

T ASSESSMENT S ..o e e ree e e et e e e et e e e s mmmmmm e eta e e eeta e e eet e mm——————a e eeaanan 49

7.1 ASSESSMENT OF EFfICACY. .. ..ii ittt erreer e e e mmmmm e e e e e e e mmmnns 49

In order to confirm NEDA or evidence of new disease activity events during the study treatment

observation periods, the following clinical and radariaqgieters and examinations should be performed

at scheduled and unschedules StudY.VISIES):.......cooo i 49
7.1.1 LeSions and atrOophy.........ccooooioie e AO
7.1.2 ClNICAI MS TEIAPSE. ...ttt mmmm ettt eeeeee e e ettt e mmmmm bt e e e e e e e e e e e menean 49
71.3 Expanded Disability Status Scale (EDSS)...........uuiaeeaee e mreree e ea 49

7.1.4 For individual patients EDSS scores should preferably be assessedbuyrblegiatn(PI or
coPl) throughout the study. EDSS certification is compulsory for all study personnel performing EDSS

RAMMS Version nd.1,08Dec2017 Pagel8of96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

scorings at defined study visits, and copies of relevant certificates should be placed in the ISF.Patient

reported oUtCOMES (PROS).......uuuiiiiiiiiiceeeeereiiiiriiintiinnesemenessssnnnssnnsnnnnn s mnnnnnsssssnssnnnnssnsseesennnnns 49
7.1.5 9Hole Peg Test and Timefd@Bwalk ..............ooooeiiiioccee e 50
7.1.6 The Brief International Cognitive Assessment for Multiple Sclerosis.(BICAMS).............50
7.2 Assessment of safety and tolerability........... ..o ereeee e 50
7.2.1 Physical @XamINATION.........iiiiiiiis ettt e e e e e mmmmem e e e e e e e e s s s mmmmmm s nre e e e e e e e e mne 51
T2.2  VIEBI SIONS. .. iiiiiiiit et ettt e e e e mmmmen et e e e e e e e s e e e mmmmmm s e e et e e e e e e s mmmmnn e e e e e e e e s 51
7.2.3 Body height and WEIGNL.........cooiiii e mmmmr e mrreen e 51.
7.2.4 Safety 1abOratory PAraMELELS........uuueiiiiieimereeeeeieiee e e e s st mreeam e s s e e e e e s mmmmmn e ereeeeeas bl
7.2.5 Serology laboratory parameLers............ooviii e 52
T.2.6 GBSt XAY i 52
7.2.7 Arm A: Pretransplant tolerability iNVeStigationNS...........u.ceeeeerrvrriuiiiiiiiinrieeeeeeesenennnnennn.. h2.
7.2.8 Karnofsky PerformanCe SIAUS............covviieeeeeieiiiiieieieeeeeesesseseeeeeeeeesrsesrrnsrrresaeaeenssssssnnnes 52
7.3  RESEAICN ASSESSMENIS .. ..o iie ittt ettt ettt e e e mmaan et e ettt e et e eeeeeemannan 52
7.3. 1 BIODANKING.....eeiiiiiiieiiiiiiceeeee et e mmmm bttt e e e e e e e s s mmmmnn e e e e e e e e e e nnn bt e e e e mmmmmn el 53
7.3.2 Methods and timing of sample COIECLIONS............coiceeeeeiiiiiiee e e 53
7.3.3  Cerebrospinal fIUId............oo oo e 54
7.3.4  FErtility MEASULES......coii ittt e ettt ettt e e e e e s mmmmmn e et e e e e e e e s s s ss s b s mmmmm s s s e snbbbee e e e e e e e mmmmnns 54
A ST Y/ [ Tod o] o (0] = W= T g T= 1 VA= SRR 54
4 T ST =1 1o To Lo I o= | PP PPR P PPPPPPY 54
7.3.7 Cells from graft samples and blood during apheresis.pracedute........cccceeeveeeveeerrevvirennen. b5
7.3.8 Analyses of plasma for virus activaliffBl FESPONSE. .......uuuuruuuriierieememerirnriennaannnenaeeennsennes 55
28 TS T |/ PP 55..
0 700 0 T (0] (=T 0T3S 55
8 SAFETY MONITORIN@ANEPORTING.......ccoiiiiiiiii s eee e e s eeemm e e e e e e e e e wmmmmm e eeas 55
S 00 N 5 7= 11110} 56.
8.1.1 AUVEISE EVENT (AE). .. it ceeeee ettt mmmmm ettt e e e e e e memnen e e e e 56
8.1.2 Serious AdVErse EVENE (SAE).......oo i it ceeeeeeeiieeiiiitiisivee s ceeeeessseseseeeeseraae e eeeaeesesssnnssnnns b6
8.1.3 Suspected Unexpected Serious Adverse Reaction (SUSAR)..........ceeeeerrriiiiiiiiiiniiinnienens 56
8.2 EXPECIEA AUVEISE EVENLS. .. .euuiiiiiiiiittceeeeereerrrrrsrerareteneseaeeeesessstssnessansan.. . a—ennnsssnssnnnsnnnnnnnnssnns 57
8.3 Time Period for Reporting AE and.SAE ... 57
8.4 Recording Of a0VEIrSE EVENIS..........coiiiiii et eee s emrree ettt ettt et eeee e e s mmnaaneeeeeeeeeeeeeeeeees R7.
ST (=T oTo ] g g To T o] oo =To [ 1= PP 58
8.5.1 AES GQNU SAES......ooiiiiiiiiiiiittceeeeeeeetueaetteterrrnneseemmenseseaeeeaeeaa——a——————————tsnrtnnnnnnnnnnannnn—————nnnns 58
B.5.2  SUS A RS .ottt ittt ——————— e e et e e e e e e e e —— s —————— e eaaaa—reeeteeemmmnntatreereaaann 58
8.5.3 EXemption® SAE rEPOIING ....ccciiiiiiiiiiiiteeaeae e ettt e e e s mmmme et e e e e e e e e s s mmnnen e e e e e e e nnnees 58

RAMMS Version nd.1,08Dec2017 Pagel90f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

TR S A g U= LTy (= Y (=] oo o 59
TR T O [ TTot= U (U0 Y (=7 o o Ty P 59
8.6 Procedures in case of EMEIgEeNCY ...t 59
9 DATA MANAGEMENT AMDNITORING........uutiiiiiiiiiescmmmmeiieeiieeee e e e s sssmreees e e e s s ssnsseeeseee s smmmmmaees 59
S N O LT =T o To T B (0] 4 - SO PP TP 59
S Yo U o0 - 7= 59
9.3 StUAY MONITOTIG ... eeveeeeeeeeeeesmmmmmeeeee et e ee e e s s st mmmmm s s e s be e e e et e e e e mmmmnsseeeeeeeeeeaaannss s mmmmmm e e e e anns 60
9.4 CONTIAENTAILY. ... .eeieiiee ettt mmmmer et e e e e s mmmmm e e e e e e e e e s mmmmmn e e e e eeeeas 61
9.5 Datddase MANAGEMENL ........ciiiieiitii ettt e e e e e e e s mmmmmmeeeeeeeeeasaaasssesmammmn s e e s snbnnnneeeeeeemmmnns 61
10 STATISTICAL METHOIMD DATA ANALYSIS. ...ttt mmmmeii et s 62.
10.1 Determination of SAMPIE.SIZE.........coo i 62.
IO 2 = = T To (o] 1 T .2= 11 o] o R ST 62
10.2.1 AllocatiorBeqUENCE QENETALIDN.........ciiiiiiiiiiiaeeeeeeeeeeeeeeeeeeessesssaaeaeesesesssssrssssrrrsssmmenansessrrnes 62
10.2.2 Allocatiorprocedure to randomize & PAtIENL...........ovi i ceeeeeeeeeee e mmm e ee e 62.
10.3 Population fOr @NAIYSIS. .......cciiiiiiiteeeeee e ettt e e mmmmn et e e e e e e e e s s s mmnnen e e e e e e e nnnne e e e e s e 63
10.4 PlAanN@d @n@IYSES......cc.uuuiiiiiiitcmmiiiie ettt e e e e e e emmeee e e e e e e e emmmmn et e e e e e e mnnnen e e e as 63
10.5 StatiStiCAl ANAIYSIS. ... eeiiiiiiiiiiiiceeeee et mmmm b e e e e e e s mmmmen e e e e e e e s nnnnnn e e s mmmmmm e 63
10.5.1 PrimMary @NalYSIS..........uuueeeeiiiesmmmeiiiiiiieeee e i st eeeme e st e e s mmmnn s be e e e e e e e e e e e e meennn s 63
10.5.2 SeCONAAry ANaAlYSES..........ooviiiiiiiiaeeeee e eeeeeeeeeeeeetesaseeaeeeeeeeeesseerteesttsaa————eesssseraesrrrrerersnan 64
105.3 Safety analySes.....cooooi i 66
10.5.4 EXPIOratory analySES.......ccceeeeiiee i cemmmmccccceee e mmmmmm et e e e e e e e aeaaeamnnd 66
10.5.5 Other analyses (eg health economics, patient reported outcames. e1C).......cceeeervvvvrerrnnns 67
10.5.6 DESCIIPLVE STALISTICS. ... . eiiiiiiiiiiiteeeea e ettt et e e e e mmmnn e et e e e e e e e s s mmenm e e s e sennnn e e e e e e e mmne 67

11 STUDY MANAGEMENT. ... e e ermmme et e e e et mmmmmm e e e e et e e e e et s e s 67
11.1 Investigata@elegation PrOCEAUIE.............uuiiiiit ettt e e meeeee e e e e e e e s mmmmm e 61
I o o (o Toto] IF= o | g =T =T oot 67
11.3 StUAY AMENAIMEIILS. ...eeiiiiiiiiiiiiiteeeea e e e e eebb et e e mmmmm bbb e e et e e e e e e e e e s mmmneneeeeeesaannsbnnsee e mmmmmm e Y4
11.4 AUdits and INSPECTIONS........oiiiiiiiiiii ettt ettt asaaeeeeeeeeeeeeeseeseeessaaaaaesseesseessssssssssssmnnnnns 67
12 ETHICAL AND REGULRVYAREQUIREMENITS. .....cttiiiiiiiiiiiceeeeeeeee e e e s st smmmm s eeneeeeee e e e e e 68
12.1 Ethics cOmmIttee apPrQVAal............ooiiiii oottt eeeeee ettt et et meeeeeeeeeeseassaeeereerrean 68
12.2 Other regulatory @pPrONVAIS. .........u e e e ceeeaeiiieiiiei e cmmmen et mmmmen e 68.
12.3 Informed CONSENT PrOCEOLLE ........oiiiiiittceeee ettt e e e mmmnn et et e e e e e e e e s mmena e e e e e s e nnnnennneesd 683..
12.4 Subject IdentifICALION. ... ettt ereeee e e e e e e e e bbb e e e e e mmnnne e 68
13 TRIAL SPONSORSHIBPDANNANCING......cotii ittt ccemme e eevemmmmm et e e e e e e e ebe s mmmmenan e s 69
14 TRIAL INSURANCE ... oo e reem e e et e e e et e e e s mmmmmm e e e st eeeatan e e essmmmmmneaaa s 69
15 PUBLICATION POLLCY. ...ttt ceeeem ettt e e et eemmmm e e e e e eta e e e e st mmmmmmeaa e e eesan e eeesan s mmnnnes 69

RAMMS Version nd.1,08Dec2017 Page200f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

16 REFERENCES.. ... ..ottt ceeeae ittt mmene e b mmmmmm s e s e e s e e s mmmmmm s e e e e e e e e 69

17 LIST OF APPENDICES. ... .ottt cemmme s mmmmmm s mmmmmm e a e s e e e e e e e e e e s mmmmmm s 72

18 DESRIPTION OF GLOBAEANDMENT(S).....ciiiuuttureeeeiscmmmmiiiiieeeeeeee s e s s s mmeeeseeee s s s s ssnnnsssssesmmmns 91
Page210f96

RAMMS Version nd.1,08Dec2017



Study: RAMMS

CLINICAL STUDY PROTOCOL 20Dec2017

LIST OF ABBREVIATEOAND DEFINITIONSTEBEIRMS

Abbreviation or special term

Explanation

OHPT

Nine Hole Peg Test

ACTH Adrenocorticotroparmone

AE Advers&vent

ALAT Alaningransaminase

ALP Alkaline phosphatase

ARR Annualized rate of protdefihed relapses

ASAT Aspartatdansaminase

ASCO American Society of Clinical Oncology

ATG Antithymocyte globulin

BEAM Chemotherapy regimen consigtoagnoustine, cytarabine, etop
and melphalan.

BICAMS The Brief International Cognitive Assessment for Multiple Scl

BMI Body mass index

BP Blood pressure

CMSC Consortium of Multiple Sclerosis Centers

CNS Central Nervous System

CDI Confirmed Disability Improvement

CDP Confirmed Disability Progression

Cl Coordinating Investigator

CMV Cytomegalovirus

CRP Creactive protein

CSA Clinical Study Agreement

CSF Cerebrospinfiid

DAE Discontinuation doeAdverse Event

DLCO Diffusingapacity of the lungs for carbon monoxide

DSMB Data Safety Monitoring Board

EBMT The European Society for Blood and Marrow Transplantation

EBV EpsteifBarr virus

EC Ethics Committee, synonymous to InstitutionaB&adeRB) ar
Independent Ethics Committee (IEC)

eCRF Electroni€ase Report Form

EDSS Expanded Disability Status Scale

ELISA Enzyméinked immunosorbent assay

RAMMS Version nd.1,08Dec2017

Page220f96



Study: RAMMS

CLINICAL STUDY PROTOCOL

20Dec2017

EMA European Medicines Agency

EOS End of study

EOSX End éstudy extension

EQ5D5L EuroQoL 5 dimensidntevels

FEV Forcedexpiratory volume

FVC Forced/ital Capacity

FSS Fatigue Severity Scale

GCP Good Clinical Practice

GMP Good Manufacturing Practice

Gd Gadolinium

hCG Humarchorionic gonadotropin

HIV Humanmmunodeficiendyus

HPV Humarpapillomavirus

HSCT Hematopoiestem cell transplantation

HSV Herpes simplex virus

HTLV Human -fymphotropic virus type 1 and 2
HUS Haukeland University Hospital

B Il nvestigator 6s Brochure
ICF Informed Consent Form

ICH International Conference on Harmonization
IMP Investigational Medicinal Product (includes active comparatol
ISF Investigator Site File

ITT Intention To Treat

iv Intravenous

LVEF Left ventricular Ejection Fraction

MR Magneitc resonance

MRI Magneticesonance imaging

MS Multiple Sclerosis

MSFC Multiple sclerosis functional composite
MSIS Multiple Sclerosis Impact Sédle

NEDA No evidence of disease activity

NorCRIN Norwegian Clinical Research Infrastructures Network
NYHA New York Hed&ssociation functional class
PBMC Peripherddlood mononucleat]

PCR Polymerase chain reaction

RAMMS Version nd.1,08Dec2017

Page230f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017
PIS Patient Information Sheet

PG ProjecGroup

PO Per oral

PRO Patienteported outcomes

PPV Positive predictive value

RRMS Relapsing remittingltiple sclerosis
SAE Serious Adverse Event

SC Steering Committee

SmPC Summary of Product Characteristics
SOP Standard Operating Procedure
SPMS Secondary progressive multiple sclerosis
T Spinlattice relaxation time

T Spinspin relaxation time

T25FW TimeeR5Foot Walk

TCR T-cell receptor

TMF Trial Master File

TRM Treatmentlated mortality

TSH Thyroidtimulatingormone

\Y/AY Variicella zoster virus

WBC White blood cell

WOCBP Women of childbearing potential

RAMMS Version nd.1,08Dec2017

Page240f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

1 INTRODUCTION

1.1  BackgroundMultiple sclerosis (MS)

MSis a chronic inflammatory disease of the brain and spinal cord. It is most frequentlyd@iggaosed at 20
of ageIn Scandinavia, the prevalence of MS is approximately 200/h6608(o curative treatment. At
disease onsethe majority of M&tients (85 %) have a relapsing remitting disease course (RRMS) with
exacerbations followed by complete oclpacidécovees

Relapsingemitting MS is treated with immunomodulatory medications to prevent relapses and to delay disal
development. Immunomodulatory treatment reducemlif¢Srelapsaate in RRMS-Z0 %, and recent

studies indica@eslower progression of disability compared to studies prior to the era of immunromodulatory M
treatment® A major proportion of RRMS patients experience disease activity despitgidterede of
immunomodulatory-t&tment, and these patients have significant risk of developing severe disability at «
young agel? Accordingly, there is a neeiinfmove@dmmunomodulatory treatment options that rapidly and
consistently prevent CNS inflammatioeldd&:s amtogressionf clinical disabilities

1.2  Background Therapeutic Information

Every occurrence of inflammatodisktse activity has Hergiclinicaconsequencéd 12 Prerelape

function is not regaimedhore than 30% of-Mi@pses The number/volume ofldddns is correlated to
longtermdisability and to reaching the chronic progressive disBaga stagggging endpoint is thus the
proportion of patients achieving fino eonewdZnce of
lesions oF; gadoliniurtGd)enhancing lems on MRI, no clinical relapses, and no disability prégtassion

a longitudinal MS cohorptsitive predictive value (PPV) of NEDA at 2 years for progression of disability at 7
years was 781%The PPV of NEDA at 2 years was greater than each individual component. In the placet
groups of immunomodulatory RFsiiEhent studies approximatey 98 of patients have NEDA after 2

year$ In a cohort study of patients with a disease duration of 5 years or less, only 12% had NEDA after 5 y«
and 6 % had NEDA at 7 {earsa metanalysis of immunomodulatory treatment effects in RRMS, the highest
ranking immunomodulatory drug for reduction of annualized relapse rate and 3 month confirmed disa
progression was alemtuzéhmhb a randomized treatment study the proportion of patients treated with
alemtuzumab with NEDA over 2 years was 32 %

1.3 Clinical Experience withautologous hematopoietic stem cell
transplantationHSCY)

1.3.1 Treatment effecf autologoudHSCTin MS

Data from recently published patient series indicate that autologous hematopoietic stem cell transplant
(HSCJ may have a significantly higher treatment effect than standard RRMS immunomodtffatory treatment
The premise of autologous hematopoietic stem cell transp&@Jatiod $ is that the seHctive immune
responséser adi cated by the conditi oni n cafteremiysiomef, and
autologus hematopoietic stem cells, producing an immune system thezastiees BalySCT studies

were mainly small patient series or cohort studies on MS patextamindhthrogressive disease and
advanced disabifityA large percentage of patients in these studies experienced continued disability
progression, consistent with a significant role of neurodegenerative mechanisms at this Jatedisease stage
more recent noendomized treatment studiesajor proportion of the study population are RRMS patients
with short disease doratand clinically/radiologically highly active inflaauotiaityryhe study results

indicate thaiSCTmay be an effective treatment optien RRMS patiggroup’ 18. 21. 22AfterHSCT the

inflammatory disease process is halted for several years in a majority of MS patients. In a study of 145
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patients (81 % RRMS, 19 % SPMS) treatedS@Ehusing low intensity conditioning based on
Cyclophosphamide, 80 % of patientsHi2A over 2 years, and 68 % had NEDA over 4 years after
treatmeft In a patient series of 41 MS patients (34 patients with RRMS) treated with medium or high inten
conditioningSCTin a multentrestudy in Sweden, 68 % had NEDA overSlgeamanterim analysis of an
ongoing, mukintre singd-arm clinical trial@8CTfor RRMS patients who experienced treatment failure on
other immunomodulatory treatment, 24 patientH8CAVde study participants received medium intensity
conditioning with carmustine, etoposide, cytarabine, alad (B&pIM). 78.4% of the treated patients had
NEDA at 3 ye&dn a recertinglegroup phasetfalat three hospitals in Canada 24 patients (50 % RRMS,
50 % SPMS) received high intensity myeloablative ceonttitmrsotian, cyclophosphamide, and rabbit anti
thymocyte globulin, followed by autdttgGds 70%o0f patients had no disease activity (NEDA) at 3 years
after transplantation. The patients had no MS relagdksnhamcing lesions or nevedions during a

median follewp of 6.7 years. The yearly rate of brain atrophy decreased to adblelvdtmipaalthy
controlsThese results are not directly comparable to data from randomized and conwithied studies
registered immunomodryateeatmentdue todifferences in patient populations and studg. design
significant proportion of patients in severelSEthidies had progressive MS or did not meet the inclusion
criteria, or the inclusion criteria were significantly thdferenteria used in randomized trials of
immunomodulatory MS treatmenauitiegouslSCTstudies were not randomized, and did not include a
control group. The proportion of patients with N&B@vangdepenithg orthe clinical and radiologicdl p

and posdtreatmerfbllowupprotocal

1.3.2 Side effects adutologous HSCT

There is a risk for serious side effdd®Cgimainly due to the toxicity of the conditioning ré&genens.
HSCTrelated mortality rate repofitbd tBuropean Societygfood and Marrow Transplan(BEBMT) from

1995 to 200Was 7.3 %, whereas from 2001 to 2007 it was significantly lower; 1.3 %. This change may be ¢
to better patient selectionrapdovedvestigator experiencecbuld also be associated watmeomitant

switch from high intensity conditioning to the use of medium intensity (BEAM) or low intensity; cyclophospha
based conditioning regimens. In the 4 most recently reported MS patierngeta@shizHtivenconditioning

299 patients wereated, and there was no registered treatment rel&téél &ezith a recently reported

MS patient material treated with a high intensity myeloablative conditioning regimen, consisting of bust
cyclophosphamide and-thpthocyte globulin (ATG), one of the 24 patients died of trarelpladtation
complicatiotis Other frequent serious side effeEIS@TFincludeneutropenitever, infectious disease
complicated with bacteremia/sbpaigrrhagic cystiliiger toxicity and reactivation of varicella virus Epstein

Barr virus (EBW®Y) cytomegalovirus (CMMlcositis and diarrhea were more prevalenstindéss|using
mediumandhighintensity conditioniiegimens Followinghe immediate pasinsplant period (which per
definition extends to HSCT day #1€@),is an increased risk of secondary autoimmuseiddedse

thyroid diseasend immunological thraytepenia (ITPThe incidence rate of autoimnhasitypoeen

reported to bewer in treatment protocols using ATG than in ipcitatiogdemtuzuméb andalsolower
thanregisteredthen treating with alemtuzumabalone

1.3.3 Autologous HSCMechanisms of action

In autoimmune diseases like MS, autologous HSCT is applied to eradicate the autoimmune immunolo
memory and to regeneratgiverand setblerant immune system from hematopoietic preddosasger,

the mechanisms of actidtiSETin MS patients sidled to be clarified. Midisease process is believed to
be driven by the adaptive immune system, comprising T cells and B cells. One hySahesiksstipat
eradicating autoreactive T cells and B cells, replacing therrautitmamore @poire. One study using
highthroughput sequencing of T cell receptor (TCRyibgtmllowiktSCTshowed that the CD4+ T cell
repertoire was replaced to a larger extent than the CD8+ T céllTrepdBtaied repertoire has so far not
been investigated HISCT Another studyasdemonstrated thdSCTpromotes astiflammatory T cell
responseés Distinct cytokine profileg/beassociated with high MS activity an®. fleseecommended by
the EBMT, a wide array of immunological parameters should thud bepruspeotve HSSEOdies in
MS”.
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1.3.4 Autologous HSC'Markers of treatment response

It is known fraBystematic follawp studiedemonstratbatin 2630 %of thepatientsiew disease activity is
observed-2 years aftddSCT'": 18 It is, however, not known why some patients relapse after treatment
whereas others seem to respond very well. It has been shown that pdetteedivees@CR repertoire

is associated with a poor respantbus, preand podreatment characterization of the TCR and probably
also the B cell receptor (BCR) repertoires, #medtpwsit monitoring of possible pathogenic T and B cell
clones may provide important clues to why the treatment fails in avisipgtienfsofinally, it will be of
interest tmvestigatehethethe oligoclonal B cell response in the cerebhaspiwaidh is a hallmark of the
disease, remains after successful treatme®GiFhDetection of other immunological biomarkers and pre
and postransplant cytokine levels may alsvéleefn reflecting treatment responses after HSCT in RRMS
patient.

1.4  Rationaleand prposefor thestudy

THs studyis a randomized meédtintretreatmenstudy of RRMS patients with breakthrough inflammatory
disease activity spite of ongoing standard immunomodulatory miEBdicatidyhastwo treatment arms;

arm AHSCTandarmB: alemtuzumab, a registénathunomodulatory treatment of RRWShlannedd-
yearfollomupextensioperiod will be performed depending on future funding

The aim of the study is to assess the effectinengge effeatd a new treatment intervention in RRMS;
HSCT, and, thereby, the value of HSCT in clinicaDattactioen recently published patient series indicate
that HSCT may have a significantly higher treatment effeenthygistered RRMS immunoraitoadyl
treatmest®1s Thisstudy will determine the relative role of HSCaAlemitsasimab.

The main hypothesis of the study:

HSCT is superior to EB&pproved immunomodulatory drugs in preventing further inflammatory disease
activity and/or development of disability in RRsii&nts with recent breakthrough inflammatory
disease activity.

This is a randomized study of autologous HSCT using a lomoirablagitye conditioning regimen with
cyclophosphamide and ATG versus treatmtre witinentlgresumedbestavailable immunomodulatory
medicatioralemtuzumain RRMS patients with significant inflammatory disease activitprigaépge of
immunomodulatory MS treatment. Significant disease activity ladigfinedeasr more clinically reported
multi@ sclerosis (MS) relapse(s), AND 1 oni@denfanced lesion(s), OR three or more new or enlarging
T, lesions on magnetic resonance imaging (MRI) over the last year while bemgtreateodafatory
medicatioby standard national guidelineselBipse(s) must have occurred 3 or more months after the onset
of an immunomodulatory treatment, asimmunomodulatoiin t@&tagmeach full effect after 3 months or
moré.

Both the knowledug¢he treatment effect of registered immunomakletafmes fRRMS, and the number
of treatments approved for RRMS by the European Medicines Agasrapi@Mifrreasing. During the
study period, there may dppear nesupplementimgformation atheMS immunomodulatory treatments
thatfavour the use of a new comparator (replacing or supplemaringab agsomparatprThis will be
evaluatg by th&MGf applicablduring the study period and the planned extension period.

If the treatment efficacy obtainedH®CT is better than the memtly most efficacious
standargmmunomodulatory treatment in randomized treatn¢®Ciallikely be approved apaat of

the standard treatmeetommendatiofa a significant proportion of RRMS patieatslomized study
regarding the clinical outcome of autdi®@ilompared to a standard immunomodulatory treatment in MS
has not yet been publisiedept for SwedetSCTis currently not registered as a part of standard MS
treatment in the public health services of Theré{$&CT regimen for the study will lmalidenbe regimen

usalin similar patient populafio®wederNorwagnd the USA18
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Alemtuzumab has been chosdhegsimary comparatbecauset is e immunomodulatangedication
currently authorised by the EMredtment ®&RMS with timeost favourable therapefitecs. In a meta
analysis of immunomodulatory treatmestirffRiRMIAlemtuzumab wie immuwmodulatory dregh
the most emingatluction of annualized relapse rate and 3 month confirmed disability. progression

In this studw health economic evaluation wilcheledAccordingly, the proposed study should provide a
robust basis for future official decmsgagingthe role diSCTin RRMS treatment

1.5 Benefitrisk assessment

The risk to subjects in this trial will be minimized by compliance with eligibility criteria, close clinical monit
avoidance of prohibited treatments and adherence to protocolncoedrgioepiimts and Investigator
guidance regarding specific safety Bineagsiclusion of an active comparator arm thasaliggatients in

the study will receive active therapy.

The overall benefits and safety profile for autologousb¢8GDintined in secfidh

Data suggest ththietreatment relatawbrtalityvith HSC&an be decreased t@ % in experienced centres
usingHSCT with maistynditioning of high and medium iateasiit has beeevenlowe( O 0in S %)

patents treated with low intensity condiemiimgrig 18. 21. ZL However, the mortality ratd $@Thas not

been compared to that of other immunomodulatory MS treatments in a prospective randomized clinical stud

MS is associated witheatensivéoss of qualiadjusted life ye#r$3Despitetheriskof treatment related
mortality and serious side eftbetspverall longterm benafitsociated with HE@IBsupport continued
researcbnHSCTand treatment of RRWS

The comparatatemtuzumais approved for the treatment of rel&RM§ In controlled clinical trials,
treatment with alemtuzumab was associated with autoimmune thyroid diSdrt@spatiédts, serious
events of idiopathic thrombocytopenic purpura in approximately 1 %, and nephropatgeniecilaing anti
baserant membrane (€BBM) disease in 0.3 @aring a1853 monthfollowup period after an initial
LEMTRADA exposfiréreatment with alemtuzumab is associat@dhatidased risk of infections, including

but not restricted to urinary tract infectiomesappatory tract infection, sinusitis, oral herpes, influenza, and
bronchitisThe most common adverse reactiorsewitnzumapi n 020 % o f patients)
pyrexia, and respiratory tract infedtimn®fficacy afemtuzumal reducing clini¢gARR and disability
progression) and MRI disease activity as well as brain volunhednsdehemstrated in Phase 3 clinical
trial§ 32

Overall, the balance of berafil risk supporta clinical study to evaluateptitential diSCTas an

effective and safe theragiigarget population

2 STUDY OBJECTIVES ARHDATED ENDPOINTS

2.1  Studyobjective

The objective of thisspective, randomigeedly is tmvestigate the efficacy and sdfetf3CTompared to
alemtuzumab patients witlggressiveelapsing remittilig

In Norway, the clinical study is supplemented with a heattbvetoatom.
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2.2  Primaryendpoint

Theprimargfficacyendpoindf this prospective, randomizedistiadgietermine differences befatiemts
inthe 2 treatmeaitmsaccording to the following criteria:

1 Proportion of patiewithno evidence of disease activity (NEDé&fjraesber protocol) during a 2
year §6week) period

1 Preplanned study extension: Proportion of pathdEDAasdefinegber protocol) during a 5 year
(240week) period.

NEDASs the absence of a protaefotet] disease activity event.

A protocalefinedlisease activiyenis the occurrence of at least one of the following:
- A new 1Gdenhanced lesion on MRI of the brain and spinal cord
- A new Fhyperintense lesion on MRI of brain and spinal cord
- A protocalefined MS relafsee below)
- 24 week confirmeisadbility progression based on increases in Expanded Disability Status Scale
(EDSS) (sdeelow andppendig)

MS relapsis defineds rew or worsening neurological symptoms attributable to MS, lasting at least 48 hours
without pyrexiaith an objective change on neurological exafteragibieast 30 days of clinical stability

Disability progressisdefined as an increase of one point in the EDSS score (or half a point if the baseline
EDSS score was equal to 5.5), confirmed after 24 weeks, with an absence of relapse at the time of assess
MRI imaging will be performed according to the ResagiaghrCohMultiple Sclerosis Centers (CMSC) MRI
Protocol and Guideltnes

2.3  Secondargndpoints
The secondary efficangpoistfor this study a@ evaluate the efficacy of the study treatments on the basis
of the following endpoints:

1 Proportion of patiewithno evidence of disease activity, including atrophy (NEDA 4), as per protocol
defined disease actiewgnts(as defined in section PIRy atrophy (measuyearly atrophy
above threshold of 0,)4i86ing a 2 ye&6{week) periad

0 Preplanned study extension: Proportion of patients who have NEDA 4 durdd® a 5 year (
week) period.
I Time to first protedefined disease activity eaedefined section 2.2
1 Changén EDSS from base(Msit4.]) to Week86and240

9 The proportion of patients who, at &dekve protoedéfined Confirmed Disability Improvement
(CDI) , confirmed stable EDSS or Confirmed Disability Progression (CDP) compared to baseline

Annualized rate of protdebhed relapsdaring@6weels

Time to onset of first protbefined relapse

Change in MRiWeightetlyperintense lesialumdrom baseline to Weé8and96(and24Q
Change iMRIT-weightetlypointense lesmomlumdrom baseline to WeéRand96(and24Q

= =4 —a A -2

Change in brain volummbaselinéo weekd8and weeRk6 (and weeR4(Q, and from wedBto
weeld6(and weeR4(0°
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Time taletection ofrewMRIT: lesion

Total numberMRI Tweightedenhanced lesions at we2k48 96 (and24Q
Proportion of patients free Tr@alenhancing lesions at w@dk48 96(and240
Change iNineholepeg testXHPT score from baseline to wi&%6 (and240
Change ifiimed 25 foot wéallR5FW3core from baseline to wié&e6(and240

Change ifThe Brief International Cognitive Assessment for Multiple SclerosieqEfEavS)
baseline tweel96(and240

= =4 -4 -4 -—a -2

2.4  Exploratory endpoints

1 To further assess the efficacy of the study treatments over the $tadplfmeriogutcomelata
including patiengported outcomes (PR@Itpe obtained at baselimkirweekd6(and240:

EQ5D5L

Fatigue Severity Scale (FSS)

Multiple Sclerosis Impact Scale (MSIS)

Severity of relapses (residual digaigpafter relapses)

O O O O

1 To characterise immune repertoires and markers of therapeutic response in bjatiand in CSF
accordance with EBMT recommendations regarding immune monitoring after HSCT in autoimm
diseasedand recent findings in MS research, immunologicaivdhialgiseiet a minimum;

Immunocytometric analyses (subsets of major cellular populations)

T cell receptor sequencing

B cell receptor sequencing

Isoelectrifocusing

ELISA for levels of neurofilament light chain

Proteomic study for potential other biomarkers for therapeutic response
Detectioof cytokine profiles

O O0OO0Oo0Oo0oo0oo

9 Overall survival rate at v@é¢knd weeR4(
1 Worlproductivity and activity impaianeee¢kd6(and240

2.5  Safety endpoints

The safety objective for this study is to etrmduttierability of the sttrdgtmentsisinghe following
endpoints:

I Rate and nature of adverse events

Frequency of serious adverse events

Clinical relevartangsin vital signs

Clinical relevartianges on physical examinations
Clinical relevaritamges in clinical laboratory results.
NonMS central nervous system (CNS) pathology

=A =4 =4 -4 4 -

Use ofconcomitant medications, includirgepieations and medications used theristudy
period

RAMMS Version nd.1,08Dec2017 Page300f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

3 OVERALL STUDY DESIGN

3.1  Overall study design and plan

This study is a prospective camilginterventionalnblindedandomizegarallel grogudyto investigate
theefficacy and safefiyautologoddSCTcomparetb the current standard of treatmeatemtihizumain
patients with relapsing remhti@gxperiencingeatment failure in greeeding/earin spite of ongoing
immunomodulatamngatmentlf a new immunomodulatory MS treatment is registgraiedstudy
recruitment phase it will be evaluated if the new treatment should be added as comparator.

The study design is chosen because it is expected to produdecteslifis the relative efficacy of HSCT
versus the currently considered micgnefStandard immunomodulatory drug used for RIRMS.
prospective, randomized suibyrovide data withpact on the possibilittH8€CT to baccepteds a
standardmmunomodulattngatmerdptiorforRRVIS 2°.

The targegroup of thstudy is RRMS patients with breakthrough inflammatory disease activity while on othe
immunomodulatory MS treatmargtudy will enralbproximatelyp0 patients. Patients will be assessed for

primary and secondafficacyendpointand safetyparameterfollowing study treatrseattpradefined
timepoistcchedulestudy visits) asdpplementingnschedulestudyvisits see section 6.1.5.

Referrdior fertility
preservingeasure

2-4 weeks)
Screenir > Randomizati

2-3 weeks

Arm A HSCT
6-8 weeks

2 year folloup 5 year folloup
\>—’ afterTreatment afterTreatment
Arm B Alemtuzuma
Day Cyucleld
5 daydreatment
Day oy8leé25 ¢
3daydreatment

day 00 day 00

j 24 months +36 months

Fgure 3.1: Study design

Patients are included in the trial once they have signed the informed consent form @GRyidkligohtients
suitable after screening and meeting the inclusion criteria and none of the exclusion criteria will be randomi
one of the treatmants. The andomationwill baunblded.fie patients will be assigned at a ratio of 1:1 to
either HSCT (arm A)tbeicurrently most effic@currentiegisterednimunomodulatdrgatmer(arm B)
Thepatienassignment sératified yge, sex amdsidencycountry

Patient participation is concluded when they have completed the last planned sndipfvisitidyHhs

def i ned as (LRO)ieesldst vipitadetpe hy tast patient after 2 year-dipliperiod, aridr the

planned study extensidter 5 year folloyy periodEnrollment of patients into the study is competitive
howeverif recruitment on country level exceeds agreed target this must be approved by the Spons
Randomizati@f required number of patients into the study is estimated to take 2 years. The estimated stu
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duration is expected to be maximum 4fytbarge-planned study extensiototaluct &yearsfollowup
periodeceives financial funding, the total study duration will be maximum 7 years.

3.2  Administrative structure of the study

This studys initiated by a team of collaborating physician®egtatitiment og Neurology, the Medical
Department and the Department of Immunology and Transfusion Medicine at the central study site at Hauk
University Hospital (HUS) in Norway in close interaction with national and intefPiatonatdisah
collaboratorsTheSponsor of thetudy is Helse BergddF Haukeland University Hospital (Bliutfhe

studywill be conducted asnulitentrestudyin Norway, Sweden, Denmarkpasglbly other European
countries.

Themembers ofRrojecManagement Commi(f@@Q anda Coordinating Investigb@yare assigned by
the SponsoiThe PMC hadke overall responsibility for the planning, conduct andthtbpatirtyse of
study datand biological matefiad additionatientifisubstudiewill be determined by tN&CPTheCl is
responsiblercoordinéin ofclinicalnvestigators definedtudy sites Medical Offisarill be assigned and
provide medical counselling to all partisipdisites.

Approval by Ethics Committees and Health Authorities must be available as applicable.

An internationBleferenc&roup (RG consisting of independent expifirtseestablished to providiaical
and/or scientific advimetheSponsor, PMC a@ti The compositiotasks and responisibildfeteRG will
be documented in Ti@al Master FilEMB.

The organizatiohthe studyt participatingjteswill be dongccording tagreedresponsibilities and tagks
signeccontracimust bdiled before the initiation of the clinicallsisidyand functions assigned in order to
organize, manage and evaluate the study will be defined per Norwegian Clinical Research Infrastruct
Network (NorCRIN) SOPs. A list of respolisibigngspecialists in neurology and hematology comprising
Principal investigat(iy and cePlg at each study sutdll be given in the TKIRy substantial amendments

to the study protocol will be discussed and clarified with-Plls and gaoth othesaarch collaborators if
applicabldollowup GCRtrainingconductedithirthe last 5 yeais compulsory forrambers of the PMC,

as well aforallPls and eBls Neurologists performing E€288ngs at study visits also need to document
recentEDSScertification. The Sponsor gravide formal training eewtification in EDSS scoring for all
relevant study personnel, see sectionCluiBulum vitae will be obtained from all formal clinical study
personell as well assigned research dalfatorsand aldocumentatianill be filed in thevestigator Site
File(ISF)

Data management will be handtbe Glnical Trial Uait Oslo University Hospital, Nomuaywill provide

the eCRF anRandomizatissystem.The study will us¢ectonic CRF(eCRF)and randomization from
ViedoB" with role based access control, an integitiR¥e with {data validation and signing,
monitoring/locking functions, internal repdisgaotl SAEs wibtification to tMedical Officer, Monitor

and representatives from the PMC as applichdkta expoXiedotwill providddrkrandomizati@and

will be providedth 50% of patients in each treatment group, stragifiedeforand countihe SOPs for
Depatment fatlinical research suppditapplfor these services

The Norwegian Clinical Infrastructures Network (Nor@RiNd N o r C Rd uNeiiaf plaBrihg and wi | |
execution of study monitoring

Statistical evaluations willeoormeby statistical experteeHUS.

Definedsafety laboratory measurements will be analysed at eachastumdisiieto local procedures
Reference ranges from local lalesatdibe provided tthe Data Management googramminigto the
eCRFE Thecernralbiobanknvolved istudyspecific sampling landtermstorageof biological matefai
future researchill beBiobank Haukelalodatedat HUS Detailsregarding biobankeg specified in a
separate documensilable in the ISF and in sectiohtiie protocol
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A Data Safety Monitoring B@a®MB)ndependent of the Sponsor will assess the progresslof the tri
including safety and efficacy assesshspécified intervals. TB&Bwill advicehe $onsoonwhether

to continue, modify, or stop the trial. The tasks and responsitilfistBeilltbe specified in a separate
chartefiled in the TMF

Acentrastudyradiologyeadingentrewill beappointed lile RMC

Spinal fluid proteoraigalyses will be performed by the Proteomics group at the University of Bergen,
Department of Biomedicine. Spinaaritidood immunolagianalyses will be perforietedesearch
laboratories at HUS a@harshus University Hos@thler collaborating research institutes are Sahlgrenska
Academy University of Gothenburg,Rigshospitalet Copenhagen, and the VurAcistSrGamter

The users of this studye RRMS patients. Representatives droational MS patient organizathom
Norwegian MS Soci#tgforbundghave been included in planning thisTdtaogpresentatives wiio

be involved the followirtgges of the study through representatioRGn diman informing théS patient
populationf the study pgresgesults, andboutthe implicatiord study results on the routiedical
treatment of RRN&tientsThisis to ensure that all aspects of the stedp accordance withe best
interest of the target group.

4 STUDY POPULATION

4.1  Selection o$tudypopulation

An appropriate numbeRBMSpatients will be screened in Norway, Sweden, Denpuasitdynather
European countrieNational/regiorsailidy sites will be assigned to ensuappl@timately)0 patients are
randomized within tereated timeframe of 2 ydagaroliment is delayettheenrollment rate is lower than
anticipated, additional sitghtive assignetby Sponsomlhe number of patients included may be increased
during the stuggriodf study drop out or evess differ from expected levels.

Every patient who fulfils the inclusion criteria and does not fulfil any exclusionarrderzedvidrize
receive the allocastddytreatment.

Retesting:

Retesting for eligibility criteria is only to be performed once for a laboratong obesitiuglficeceived
beyond stability or thought to be a spurious reswih badidt laboratory values for a pdteiatvoid
protocol violationgedest shald be carried out as soon as possiblesuréhat theesult of thiaboratory
testisreceived within the next planned visit.window

Rescreening:

Rescreening afpatient is only allowed olidailinghte patient shdide declarealsa sceening failure in

the eCRF with their orilyirgdliocategatient numbeand a new patient number will be assigned at the time of
rescreeningrhe patient must beaasented using the cugrapproved versgof the Patient Information
Sheet (PISAnd Informed Consent Form (ICF).

A log of all pats enrolled into the studyh@dng signed timformed Consent Form) must be maintained by

the site staff in the ISF at the investigational site irrespective of whether they have been treated with
investigational drug or not. This log should clearly ideatifgemsdreatient.
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4.2 Inclusioncriteria

All of the following conditions must apply to the prospective patientvigitforeeningeceiving study
treatment

1. Age betweddl8to (50, both genders
2. Women of childbearing potegfWalCBPand men in a sexual relation with W@@BBe ready
and able to use highly effective methods of bitipeor@tdIM3 (R2) that result in a low failure rate
of less than 1% per year when used consistently and correctly.
3. Diagnosis of RRMS using revised McDonald criteria of clinically definite MS
4. An EDSScore of 0to 5.5
5. Significant inflammatory disease aativitg last yeatespite treatment with standard disease
modifying thepy (interferon beta, glatiramer acetate, dimethyl fumarate, teriflunomide, fingolimod,
natalizumab
a. Significant inflammatory disease activity idgefined
i. One or more clinically reported multiple sclerosis (MS) relapse(s),

ii. AND 1 or moreG@denhanced lesion(s),

iii. OR three or more new or enlargigjohs on magnetic resonance imaging (MRI)

The relapse(s) must have treated with iv or oral high dose corticosteroids prescribed by a
neurologist, antust have occurred 3 or more nadtghthe onset of an immunomodulatory
treatment, as MS immunomodulatory treatment may reach full effect after 32months or more

*A woman is considered ildlmdaring potential (WOCBP) if;

- having experienced menarche and

- not postmenopausal (12 months with no menses without an alternative medical cause) and

- not permanently steriliged., hysterectomy, bilateral oophorectomy or bilateral salpingectomy).

¥ Highly effectib@rth control methods are

- combined (estrogen and progestogen containing) hormonal c@rahdeptvaginal, transdermal)
associated with inhibitionud&tien

- progestogemnly hormonal contracefticad, injectable, implantasi®)ciated with inhibition of ovulation

- intrauterine device (IUD)

- intrauterine hormeaeéeasing system ( IUS)

- bilateral tubal occlusion

- vasectomised partne

© sexual abstinence

6. The patient isRRMSpatienteferred from neurological departimé&iasway, Denmark, Sweden
possibly other European coutdrsgsassigned study site.

7. Signed informed consent and expected patient cooperation regarding the treatment schemes &

procedures planned in the treatmefailamdpperiods must be obtained and documented according
to ICH GCP and national/local regulations.
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4.3

Exclusiorcriteria

Patients will be excluded from the study if they meet any of the folkiveiogeentevisit (V1)

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Known hypersensitieityother known serious side eftecamy of the study medicatinalsiding
comedications suchreghdoseglucocorticosteroids

Any illness or prior treatment that in the opinion of the investigatmardipelthe ability of the
patient to tolerate aggressive chemotirenagigloseglucocorticosteroids

Any ongoing infection, includMy, EBV, HSV, VA¥patitis viruggxoplasmosis, HTMYV or

syphilis infectmnas well as heaptitis B sudatigen positivity and/or hepatitis C PCR positivity
verified at Visit 1

Patients without a history of chickenpox or without vaccination against varicella zoster virus (VZ
unlesstested for antibodies to VZV. VZV negative patients can only betheglugedive
vaccination against VZV at least 6 weeks prior to inclusion.

Current orrevious treatments \atigtermeffects that may influence the treatment effects or potential
toxicities/side effects of the treatment arms. This includes, but is not restricted to previous treatment
rituximakmitoxantrone, cladribin and alemtuzumab

Treatment with glucocorticnideCTkvithironemonth prior to study inclusion

Having experienced an MS relapse within one month prior to study inclusion

Prioror currerhajor depression

Prior or currensyghiatric illness, mental deficiency or cognitive dysflusstoing theatient
ability to make an informed consent orwinifpdytreatment and follpaphases of this protocol.

Prioror currentieohol or drug dependksnc

Cardiac insufficiency, cardiomyopathy, significant cardiac dysrhytmia, unstabliechearvanced
heart disease (NYHA Il or V)

Significant hypertension: BP > 180/110

Prior history of malignancy except localized basal cell, squamous skin cancer or carcinoma in situ of
cervix.

Know thyroid disease, anddmoamaderunthyroichormonstatus

Failure to willingly accept or comprehend risk of irreversible sterility as a side effect of therapy
WBC < 1,5 x40

Platelefthrombocytepunt < 100 x°l0

ALAT and/or ASAT more than 2 times theouppézferencémit (UNL)

Serum creé@ine > 200 pmol/L
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20. Serum ibrubin > 20 pumol/L

21. Presence of metallic objects implanted in the body that would preclude the ability of the patient to sé
have MRI exams

22. Diagnosis of primary progressive MS
23. Diagnosis of secondary progressive MS

24. Treatmenwith atalizumab, fingolimod and dimetylfumurat within the laspwashonithsiust be
performed as specified in section 5.1)

25. Use of teriflunomide (Aubagio®) within the previous 2 years unless cleared from the body (plas
concentration < 0.02mcg/Huwing elimination from the body with cholestyraoiivated
powdered charcoat specified in section 5.1

26. Any hereditary neurological disease such asMzhiaobth disease or Spinocerebellar ataxia
27. Any disease that can influence the gafiiyniand compliararethe evaluation of disability
28. History ofyipersensitivitgactiomo rabbit

29. Women who goeegnat) breasteedingor who plan to become pregyitinitthe timeframe oisth
study

30. Currently enrolled in another investigational device or drug study, or less than 30 days since ending
another investigational device or drug study(s), or receiving other investigatioRatteagsment(s).
participating in a purely observationdll i@t e excluded

4.4  Removal of patients from therapy or assessments

4.4.1 Removal of individual patients

This is dongtermstudy andll patientshould be encouragedstay compliant with the study protocol and
remain in the studycontinued study paodtion is found to be medgafidand in theest interest thfe
patient

Permanent study medication discontinuation is only juséfidebwaepersistent contraindicationsarise
or if the patient request to stop study treatment (i.e. not to receive the second treatment cure with alemtuzur
the 1 year visit (V3)t

An excessive withdrawal rate canlgévengg act t he scienti fic vadlTTue of
analysis requires that all randomized patients be followed until end of study. This includes careful pa
selection and appropriate explanation of the study procedures and visit schedule prior to enrolment, includi
explanation of the consmges of premature withdrawal.

Withdrawal of informed consent

A patient has the right to withdraw informed consent for participation at any time for any reason. Howe
withdrawal of consent should be very rare andRatiental must be informedtliegtcan withdraw from

the study without withdrawing consent and perhaps agree to the collection of their vital status e.g. by pho
true withdrawal of consent means that the patient cannot be contacted about Bexatisgyaighis, the
Invesigator must be @hwed in the discussion wétipditient regarding a withdrawal of consent, and preferably
discuss the withdrawal of consent with the@Sponsore e pecs te studyadiscontinuation.
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If the patientithdraws informed consergaidicipation in teudy thestudywill end for the patient. The
patientnuststopreceivingtudy medication, and should be askédmhato the clinictfor end aftudyvisit
andperfornassessmengs described in the Flow Chart.

Patient losto followup

If a patient is losfadowup every effort should be made by the investigator and site staff to contact and locate
the patient before the patient is declareddibstup Investigators and site staff must use every possible
meansaccording to local regulations, to locate patients who have missed visits.

Pregnancy

If a patient becomes pregnant during the study, the study medication will be stopped, and the patient w
followedccording to the pateatiginal scheduled sutidigsduring the tri@nd until birth or termination of

the pregnancy. Due to the naturedisehse under study, patighd become pregnant during the course of

the study will be removed gmmrotocahalysis

4.4.2 Trial Discontinuation

Theoveall study or a specific study sitex patiembay be discontinued at any time at the discretion of the
Sponsor in the event of the following:

1 Occurrence of AEs unknown to date in respect of their nature, severity and duration, invalidating the e:
positive benefiskassessment

91 Incorrect erhmenti.e. the patient does not meet the inclusion/exclusion criteria

Violation of GCP, the clinical study protocol, or thaffectiragthe continued performance of the trial

Failure to reach required recruitmentdarg&blever at a specific study site

TheSponsarPMC an€lwill inform all investigators, relevant Competent Authorities and Ethias Committees
caseof a preschedulgdrmination of tlstudyalong with the reasons for amdction. If the study is
terminated early on grounds of safety, the Competent Authorities and Ethics Committees will be informed
15 days.
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5 TREATMENST

In this studycyclophosphamidantithymocyte globulin and wienmab areefined as Investigational
Medicin@roduct(§)MR).

Cyclophosphami@&edoxan®powder faw injection fluior storage and preparation instrusgetise
SmPC

Antithymocyte globul{i@ymoglobuling®@owder favinfusion fldi Forstorage and preparation instructions
seetheSmPC

Alemtuzumahemtrada®concentrate fiwrinfusion fluidror storage and preparation instrusg@ibe
SmPC

A schematic illustration di¢a¢mestpatient flaws available in Apperdix

5.1  Washout ofimmunomodulatoryeatment(s)

Patients with RR&eriencingeatment failubeaimmunomodulatory treatntbatprevious year will need
to follow the below timelines for wash oustagfatstudy treatméfiish out should start afigibility
and randomization isficoredi.e. at Visit.2)

Tabelb.11 Wash oduration

Treatment Time untibtart of studyreatment
Study arm A: Study arm B:
Natalizumab 2 months 2 months
Fingolimod 2 months 2 months
Dimetylfumurat 2 months 2 months
Glatiramer Nowashout required Nowashout required
acetate

Beta interferons Nowashout required Nowashout required

After stopping treatment wi

teriflunomide:

After stopping treatment
terifflunomide:

A A

Teriflunomide*

cholestyramine 8 g is administe
times daily forpeeriod of 11 days,
cholestyramine 4 g three times

can be used, if cholestyramine
three times a day is not well toler

alternatively, 50 g of activ
powdered charcoal is adminis

every 12 hours for a period of 11

A

cholestyramine 8 g is administe
times daily for a period of 11 da
cholestyramine 4 g thigees a da
can be used, if cholestyramine
three times a day is not well toler

alternatively, 50 g of activ
povdered charcoal is adminisl
every 12 hours for a period of 11

* Accelerated elimination procedure: Teriflunomide is eliminated slowly from the plasma. Without an accele
elimination procedure, it takes an average of 8 months to reach plasma concentrations less than 0.02
although due to individual variatsuistance clearance it may take up to 2 years. An accelerated elimination
procedure can lbsedat any time after discontinuation of teriflunomide (see section 4.6 and 5.2 for procedura
details).
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5.2 Dosage andrugadministratior(study treatments arsipportive care)

The study treatmem@ind supportive care medicafibieadministeretb the subject by authorized site
personnel only.

5.2.1 Selection of doses

Cyclophosphamide and-thytnocyte globulime approved drugs t@atment ofarious autoimime
diseases, includiegdicén ofselfreactive immune respdmgtiie conditioning regimnier to autologous
stem cell transplantation, as described in sectibnebcdiaditioning regimens used for HSCT in MS can be
separated into high, inteiaednd low dose intendityMS treatment studies using high intensity HSCT
regimen treatment related mortality was approximatelytd@matiadity rate was laweviS patient
treated with low or medium inteosditioninggimens 18. 21, 29. ® recent meta analysis found no significant
differences inyRar rateof dsability progression in pattesated with HSG3ing high, intermediate and low
regimen intens#* The highest proportiod $patients with NEDA at 24 months was f@seddrof 145
patientsusing HSCT with low regimen inftefsBjvertheseresultsegarding treament effect and treatment
related mortaliginghigh, intermediate and low intensity conditioning, eedpnEnsnsityegimerhas

been selectddr use ithis trial.

Alemtuzumab @ approved treatment of adult patightsrelapsing remitting multiple sclarubiss
considered to be the most effective immunomodulating for treaifhentletid&.doseiis accordance
withliteratureecommendaticsusd clinical practice

For more details see the currentvefsie SmPCs.

5.2.2 STUDY ARKI(HSCT):

Mobilization and peripheral blood stem cell harvesting

Priming chemotherapy (cyclophosphamide) is includtahtrattiestuagobilization regimen to enhance
mobilization while maintaining disease control anoit topptewtial flare, which may be a consequence of
granulocyte colony stimulating thaetapyaloné®.

Day 1Cyclophosphamide 2.(? gy surface area will be given iv in 1000 ml of standard glucose (glucose
50mg/ml) over 60 minuté® cyclophosphamide dose is highly emetogeamicagprdpriate, combined
antemetic regime sholbdused3. A forced diuresis with a desired minimum volume of 150 ml urine/hour is
obtained by infusion of at least 3000 ml of normal saline iv supplemented with 20 ml furosemide/1000 ml
and complemany doses of 20 mg furosemide iv to obtain the required urinary output. To further protect tl
urotheliunjprevent hemorrhagic cystitiemitexan (Mesna®) 800 hig/applied 15 minutes prior to the
cyclophosphamide infusion, as well as 3, 6 and 9 hours after start of the cyclophosphamide infusion. S
neurogenic bladder with delayed emptying is common, a foley catheter is placed in patients with a history of
retention.

Days5-1Q0 QGanulocyte colony stimulating fditgoaisimb mcg/kdody weigliay sc in the evening.
Acetaminophéparacetamady mildoral opioids are acceptable as on demand medication against filgrastim
associated pain in the skelenhd soft tissues.

Day 1 and until apheresis is disconti@adulogte colony stimulating fadtgragtimp mcg/kdpody

weightx 2 sc/day. Daily measurements of CD34+ counts in peripheral blood. Apheresis begins according to
routines, anzbntinues until a minimum of 2 x W BA+ cells/kg body weight is obiEeestem cell

graft is processed and stored in accordance with local routines and national regulations. Lymphocyte deple
the stem cell graft is not yet recommgrtedstudy officials.
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The Medical Officer appointed by the official censisdsstadid be consulted in an unexpected case of a
poor stem cell mobilizer..

Interval between mobilization and conditioning

In order to avoid cumulative cardiac fimiitityclophosphamide, a minimum of three weekspsinatdd
administration of cyclophosphamide for mobilization and for comdikonimintérval ofightweeks is
recommended.

Conditioning regime ( HSCT days -5 to -1) and reinfusion of the stem cell
product ( HSCT day 0)

HSCT dys-5 to-2: Cyclophosphamide 50 mg/kg/day will be given iv in 2000 ml of standard glucose (glucos
50mg/ml) over 4 houfke cyclophosphamide dose is highly emetogesic,appobpriate, combined
antiemetic regime stdod use#s°. A forced diuresis of minimum 150 ml urine/hour should be obtained by
infusion of at least 3000 ml normal saline iv supplemented with 20 mg of furosemide per 1000 ml fluid,
complementary doses of 20 mg furosenidebtain the required urinary dotpueserve the kidney
functionTo prevent hemorrhagic cystiieated doses of uromitexan (Mesna®) 30mg/kg over 30 minutes in
100 ml normal saline (NaCl 9%) are given 30 minutes prior to cyclophogphawidelirdast, 8, 12, 16

and 20 hours after start of each cyclophosphamide infusion, respectively. A foley catheter should be plac
patients with a history of urine retention.

HSCT dys-5 to-1: Antithymocyte globulin (A&kbit, Thymoglobulin@®)mg/kg body weight will be given

iv on day5, 1.0 mg AT@bbit/kg will be given iv orddand 1.5 mg ATabbit /kg will be given iv on-days

32 and-1 over 10 hours in 500 ml of normal saline (NaCl 0.9%). Due to the risk of an et@mhylactic rea
premedicate with methylprednisolone 500 mg iv and an oral antihistamine of local choice 60 minutes prior tc
ATG test dose and subseg&@infusion. An ATG test dose (1 ml of the ATG infusion) should always be
administered at least 10 nsibetere initiating the ATG infu$latisnts are instructed to rem#ieward

during the entire infusion period, and an aveifabjagis emergency kit is mandatorine 0.22 m filter

should be applied for the ATG administration. pidagiprehould also be applied during high dose steroid
therapy.

HSCT dy 0:Reinfusion of a minimum of 3,0 QL34+ cells/kg body weigbtmédication according to
local routines; oaaktoaminoph&000 mg pand an oral antihistanaireeecommended.

Additional compulsory supportive therapy:

Prednisolone:

Declining doses of Prednisolone are used to preasso@di€d serum sickness:

HSCT dys 0, +1 and +2: Prednisolone 60 mg x 1 po

HSCT dys +3 and +4: Prednisolone 40 mg x 1 po

HSCT dys +5 and +6: Prednisolone 20 mg x 1 po

HSCT dys +7 and +8: Prednisolone 10 mg x 1 po.

If fever or other signs of serum sicknsapplement of matgtlisolone (Sehedrol) 250 mg iv
(followed by 125 mg iv/day for 2 days) is considered in addition to broad spectrum antibiotics
consistent fever 8@8Fever or other reactions may also result in neurological detedation in MS
patients, and thus dddae immediately addressed according to sitéroutines

Too oo Too Too To

Antibiotic prophyl&kis
Gramnegatig prophylaxis according to local standard, starting the latest 2 days after stem cell
reinfusion (HSCT Day +2)

A HSCT dy-5and until 6 months after transplantation: Valaciclovir $00 mg x 2
A HSCT dy+2and until 3 months after transplantation: Flukonazol 2@0 mg x 1
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A Atfter granulocyte recovetyimetoprirsulpha 500 mg 2 tablpo@n Saturdays and Sundays for 3
6 months at tabk 2 pothree times a week 36 monthaccording to localtines.

Therapy of fever anugpected or documented infections:

Microbiological specimens (blood cultures, urine and nasopharyngeal aspiration viral tests) should immed
be obtainetifever oother signs of infection (may be subtle in najtiatlemied by prompt inititation of
broaespectrum iv antibiotic medication according to site routines. CMV and/or EBV reactivations (indicate
PCRresultsand/or clinical signs) should lgweemptivelyeated according to natiocakstudy s

policies and protoédls

ATGassociated serum sickness (see above) or emerging bone marrow regeneration should also be consid
and dealt with in febrile episodes, but should not exclude or replace broad spectrum iv astixiotics for susp
or documented infections.

Blood product transfusions:
Platelets and erythrocyte transfusions should be administered atwdydaitgpddicies and protocols.
Blood products should be irratfiated

Cyclophosphamaigsociated hemorrhagic cystitis:

Hemorrhagic cystitis should be suspected if hematuria and/or painful miction (urination) during or follo
cyclophosphamide infissi®@uspected hemorrhagic cystitis should be investigated and treated according tc
transplardtudy sitprocedures.

Revaccination schedule
Revaccinations should be performed afteRet®Gimendatiopsovidedh Append® should be adjusted
at eaclstudy site according to national guidelines.

5.2.3 STUDY ARBI(alemtuzumab):

Premedicatioprior to every alemtuzumab infusion)
a. Cetirizine 10 mg or similar oral antihistamine
b. Methylprednisolone 1000mdLOOmMI 0.9% salpr®r to alemtuzumab infusion
c¢. Acetaminophen 100Qoaygyior to alemtuzumab infusion

Alemtuzumab 12 nwgdaily on 5 consecutive days at first alemtuzumab treatnfetibvesdld)3
consecutive days at the sg@bemtuzumab treatment tQaieotins later.

Around 3% of patients treated with alemtuzumab experience serious infusion reactions. The patient shou
monitored with measurement of blood pressure and pulse every hour during infusion. After each infusion
alemtuzumab, the patientilshibe observed for 2 hours for infusion associated reactions. Resources for the
management of anaphylaxis or serious reactions should be available. The infusion should be stopped if any
following occitypotension (systolic blood pressure <@@coease of >10mmHg from baseline if baseline
systolic blood pressure <90), Persistent high grade fever, oxygen desaturation, dyspnoea, back pain, prt
restlessness, or other subjective complaints). The mostfasiomeosactions could be treatéallows:
Hypotension: Isoplex 500mls followed by 0.9% sodium chloride IV bolus 1L IV over 30 minutes. Rig
chlorphenamine 10mg IV. Fever: paracetamol 1g by mouth. Dyspnoea, back pain, pruritus, O2 desatur:
100% Oxygen through arabreathingnask followed by hydrocortisone 100mg IV and chlorphenamine 10mg
IV. Consider 0.5ml epinephrine (adrenaline) 1:1000 intramuscularly. If infusion reaction symptoms comp
resolve and the patient is back to baseliradlerge with alemtuzumab buglatver infusion rate, doubling

the infusion time.

Antiviral prophylaxis:
Acyclovir 200nmp twice daily, beginnatgthe firstlay of alemtuzumab infusaoxd continuing for 1
month after each alemtuzumab treatment cycle.
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Discharge if stable afte-tour monitorinmeriod: Vital signs, heart rateblutl pressure. Extended
monitoring duratiwherindicated.

5.3  Duration otherapy

The planned duration of therapy is stated in 8ection 5.

Duration of therapy mewyiaterom whas planned énintercurrent iliness efféne safety of tpatient, the
ability tadministetreatmentor the primary study endpdtetdility measures implemented for women of
childbearing potential pastpon@itiation stem cell mobilizatiorupto 2-4 weeks

5.4  Premedication anmdonitoring

Premedication andshouwill be performed as indicated in section 5.1

5.5 Concomitaniedication, restrictions and res¢berapy

Concomitant medicatedated to MSudytreatmeris stated in sectiof. 5.

Allotheco ncomi t ant medi cation (i ncl-thecwiutna reirros ,drtuearsh a
the patient will be recotoledhe Investigaiom t h e megialt receahdeG@RE Herbal preparations

should be avoided for the last monthdbefood treatment procedures (uncertainties regarding possible side
effects on treatment medications and stem cells). Pain medication other than acetaminophen and po of
should not be used 2 weeks prior to stem cell mobilization due to seseifdetadgem cell function

by a variety of fApain killersbo.

5.5.1 Restricted therapy

Prohibitetherapy in both study treatment afatalizumab, fingolimod, dimetylfumurat, glatiramer acetate,
interferobeta medicatmrteriflunomidedalemtuzumabadministereditsidehestudy

In Arm A which includes cyclophosphaondemitant administrasiod dosagesf agents inhibitiog
inducingCYP450 may alter theatment effedthe risk for CYP450 inductidnhibitiomust becarefully

congilered prior to or during concomitant administration of knovamdnaigbignggents including;
amiodarone, aprepitant, bupropion, ciproflaaadem,(icludingflukonazoin daily doses >150 ,mg)
klaritromyciprasugrel, sulfonarsjdelitomycintifampicir, e nobar bi t al , kar bamazep
Wort andystemicorticosteroids.

MSrelapse treatment withdap course of iv or per oral methylprednsspkmndtted by the study protocol.
Apart from immunomoduldi@tyedament (see section 5.1 for wagh o cytotoxi or immunosuppressive
treatment®or drugs other than the study medications can theringethe lasix months prior to entry or
during the trial, and the patient starting such medication witl.be exclude

5.5.2 Rescue medication, emergency procedures and additional treatments

During the study period, and in particular after recent discharge from hospital, thewghteht should
hesitatiomontact the study site or a local emergency ward if sigmsmi®oiméecti other sign of altered
general condition.

It is essential for optimal interpretation of the study résuftattbatare informetb contactheir regular
neurologistr their study PHebwithin three daiysthe case ofsaspe@drelaps€MS attack)The patient
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mustundergo a neurological evaluaitbm?7 days from the onset of relayseptomslf the treating

physician decidesatthe patient haa possibleelapse, thgatient shouldthout undue delsgy referred for
anunscheduled retgpvisitit a defined study siteludinga quantitative neurological examination, EDSS
scoring and MRithe relapse is considered to impedsdogicélinction, the patient is treated with iv or oral
methylprednisolob@0or 1000ng daily for & 5 consecutive dagscording to local routPPaents with

aggressive attacks should be discussed with the CI/NC/PI before local initiation of high dose steroid treatme

5.6  Drugcompliance andccountability

All study treatments are ridtared as intravenous therapy. The study drug is administered by health care
personnel and the patient is admitted to hospital during treatment. Compliance is therefore expected to be
to 100%.

Distribution, return, accountabiditgh numbeasd destruction of the study st be logged and filed in
the ISF. Internal procedures ho#pstainay be followed if fulfilling/GKARrequirements.

5.7  Druglabeling storageandsupply

The investigational product will have a label pemffamezhtly the outside and will be labeled according with
ICH &P and national regulations, stating that the material is for clinical trial / investigational use only and sh
be kept out of reach of chilBrdetailed description of the labed méaso the ISF.

Study medication must be stored under recommended storage conditiorthéndicaked temperature
log must be maintained by the investigator/pharmacist to maketmedaig thabplies are stored at the
correct temperatur

The produsthave a marketing authorization, is routinely ordered by the pharmacy and will be dispensed fro
the pharmacy's own stock

5.8  Subjecthumberingand assignment tmeatmengroups

Each subject is identified in the study by a unique sbbjetiiatimassignimough the eCRF system.
Whena subject signs the Informed CoRsemhe/she is considered enrolled into the study as a screened
patientPatients not eligible for randomization after screening will be registeneg Fagussraethe
eCRFOnce assigned the subject number cannot be reused for any other subject.

5.9 Fertility related procedures

Due tdhechemotoxicity @tlophosphamide, nselling regardifertility conservingpasureat Visit 3%

recommendefibr botHemales and males randomiztitk sbudy Fertility conserving meas(iresperm,
oocyteand/or ovarian storage) performegtcording teationatjuidelineandmust beompletegrior to
start of stem cell mobilizatigisit 4.1
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6 STUDY PROCERES

6.1 Details of trial procedures by visits

The patient information and informed consent procedures may take place prior to the screening visit (but
study window), or at the day of screeninghastatient should be given ample time to ready through and
consider participation in the study before signiogrte€onsenform.No trial procedures should be done

unless the patient lasvritingonsented to taking part in the trial.

The study will consist of the following periods; sgestramgplantation/evaluati@mdomization,
treatment, driollowupphase. All trial related procedures at selected visits will be done according to the Flow
Chartwith footnotes, goet detils providedthesectioabelow.

All patients are to adhere to the visit schedule as specified Ehénmedfdvif a visit is-seheduled,
subsequent visits should follow the original visit dédéosehethnth is defined as 28 calendar day

6.1.1 Screening

No trial procedures should be done unless the patient has consented to taking part in the trial.

ScreenindVisit 1pf the patients will take place at particghatiysges. Once the patient has consented to
trial participation, he/she is considered to be enrolled in the trial and have startedpatiernsituld
be registered in the émet log and in #€RFas a screened patient.

All eligibility critershould be assessed together with relevant baseline parameters prior to study inclusio
(inclusion/exclusion critdfi)e patient meets the entry criteria, Visit 2 should occur as soon as possible once
it has been confirmed that the patieniles teligontinue.

Patients who fail screening (i.e. fail to meet one or more of the inclusion criteria, and/or meet one or more |
exclusion criteria) following Visit 1 procedures should be registereihg$aduserggiedod" If the

patientioes not meet the entry criteripatiesmt will be followed and treated accaondimgniidcal clinical

treatment guidelines.

6.1.2 Randomizatiowisit

Randomizatiavill occur at Visit 2 ug@drFafter confirming that all inclusion criteriafat#lstll but no

exclusion criteria are fulfilled.randomization visit (Visit 2) can be performed as a Phone Visit if there are no
clinical relevant changes for the patient since the screening visit\&fisé éyents and concomitant
medicatioshould be documented and registered in the eCRF.

For patients currently being treated with natdizgaliatiod, dimetylfumurat, glatiramer acetate, interferon
betala/lb teriflunomide, or alemtuzumab, please refer to section 5.1 for detpilsastgartdof the
immunomodulattrgatmest

6.1.3 Pretransplantation evaluation

Arm A- Patients randomized to HSCT

All patients should have a full physical examination atréatimente visits (Visit Gdmorbidities
concomitant medicatiomlany adverse events must be regeetedection.8)

Pretransplantation evaluatiBaefore start cftem cell mabkdtion and harvestimpgetransplantation
information (oral and written) and eailtatioahould be performmda transplant specialist’/hematologist
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in order to ensure that the patient is physically and mentally eligible for HSCT. Critical organ tolerabilitie
HSCT are evaluatedblmod tests ématologylinical biochemistry, liver tests, thyroidvataltsgrology),

chestXray, lung function tests (spirometry incl. DLCO), echo caadidgtaptay,examinatioreXclude

or eradicate potentially infeati@ifeciprior to start of treatrheisothe patients should be offered fertility
courselling to decide whether fertility measures should be performed before start of stem cell mobilization.
Minimumriteria for respiratand cardiganctios?® muste fulfilled,;

1 FEV1/FVC > 60% of predicted after bronchodilator therapy
i DLCO > 50% of predicted
1 Resting LVEF > 50 %

Ifthetransplant specialtisthatologist fatthat the patieisieligible for autologous H@Eparations forrste
cell mobilization/harvestargstarPatents not found eligible for HSCT after-ttenpptantation evaluation
will be discontinued from study treatment and treated according to standard guidelines.

Fertility related procegiuBefore start of treatment and/or treatment related procedures, all patients (men anc
female) should have blood sarmpliected for fertility hormone statien@termstorage in Biobank
Haukelantbr future researétertility conserving measures accorifidiyittual preferences and in line with
nationabuidelinesnust becompletegbrior to start of stem cell mobilization (Vidtodhale patients

collection ofpermfor storage. Fonostfemale patientstat of hormone therapy for fertility conserving
measuredollowed bytvestingndstorage 2 weeks later.

Arm B- Patients randomized to alemtuzumab

Patientsrandorzed to alemtuzumab will mmidego supplementinglinical preeatment visitafter
randomizatigvisit 3 withereforbeomittel] beforgeturing foMisit4.1tostartstudytreatment

6.1.4 Treatmenandfollowup period

Patient reported outcome formssfRARQuId be filled in at the statteofisit, physical examination and
laboratory assessments must be done prior toaddmaofisiny study dragstart of study treatmieROs
willbe availableothin paper andlectronic format.

I f any additional treatment i s eteatnsentgeziodd thayhhe c e s s
given at the investigators discretion (see section 5.5 for restricted medication).

Arm A- Patients randomized to HSCT
If the patient @nsiderereligible for autologous H@@pretransplantation evalugtimteduresrfetem
cellmobilization/harvestaunditioning and HSCTratiatied.

Hospital stays | an¢blitward setting in some study hospialsiem cell mobilizathmrstpatierd willbe
hospitalizefdr2(-3) days while regang cyclophosphandddstandard supportive medication for mobilization
of stem cellsThis isfollowedby daily subcutaneous injectiongrasfulocyte colony stimulating factor
(Filgrastim®@pmbDay 5 until finalized stem cell harve€umigay 10 or 11the patient returns the study
hospitafor stem cell harvestimgetails regarding dosing alministration of the mabiaregime are
provided in Section §abilization and harvestirmgedures and any events that occur are reyisisited

4.1in he eCRF

Inorder to avoid cumulative cardiac toxicity fphosgbbmide, a minimumvedeks shoukkparate
administration of cyclophaspde for mobilization eodditioning. Maximum inted of8 weeks is
recommended
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Hospital stay [Mhree to six weeks after harvestengatient is hospitalized for about 3 weeks to perform
conditioning, stem cell reinfusion (HS@Pratedtive isolatiperiod Detailed instructions on administration

of study treatments during this stayddegirio Section 5.2 and in App&(aligchematic overview of the

patient flow). The isolation period usually las@sday$Routine blood sampling will be performed daily as

part of the patient monitoring during the hospital stay Il fogcogidfiision and isolate period (3 weeks).

Daily tests: Hgb, leucocyte count with differentials, thrombocyte count (2 times daily for 5 days while rece
ATG), CRP, creatinine, sodium, kalium. Three times a weeks:-rhltod, by GT, ASATATAL

bilirubin (and supplementing liver tests on demand if suspected liver toxicity). -Ohté anddely p

PCRsThe patient is discharged from hospital according to local routines, but the patient should as a minin
have a reconstituted bone mdtnaction, be off parenteral antibiotics and other supplementary iv therapy and
be capable of performing adequate daily activitiBsootlifigres and any events that occur are registered on

Visit 42in the eCRF.

Short terrfollowupafter HSCipostransplantation control vigifsgr discharge from hospitsdklyollow

upis required urihy+100after HSCibr sadty monitorin@plood test and consultatind)clinical cafgee

also section 7.1.8Yeekhblood tests armbnsultationshould be under the direct control of a transplant
specialist or combined care between transplant specialist/hematologist and referring neurologist or a ge
practitioner when a patient is considered clinically stable by the tcalispléintespals may be extended

by the transplant speciafist the first 6 week&éonthly blood pregnancy tests are required.

The first postansplant studysitis performedt day+100after HSC&at designatedSCistudy sites
According to teeudy design the HSCT day wi&ili8 considered fiop a rtte3d rhoathstudyvisitin arm
B (Visib).

Longtermfollowup (study visitsatHSClcentral study sit&(sAll @tients will return sardyfollowupvisits
endpoint evaluatamd collection of study datarding to Flow Ch#ét 12,18,and24
montha f t er T r e(and afte3036,42d85%and60 months duringstiidyextension)

Between study visits patients shoulithddwkbowing safety laboratory tests at@tgiigd
- Bvery third mor(idt least)
- Hematolyy: HgB, leucocytes with cell differentials, thrombocytes
- Clinical chemistsgrum sodium, potassium, bilirubin, CRP, creatinine
- Thyroid gland: TSH, free T4
- Urine strip analysis

- Monthly:
- Serum human chorionic gonadotropin @le@@ancy test (required only until 12
months after last administration of alemtuzumab

An unscheduled visit should be perforroasei of abnormal findings indicating MS aeldzsdbility
progression (as per prdtdetinitis) see sectidh?, suspectetieatment complicatemmy,acute illness of
undetermined cause, or at the discretion of the Inw&ssgadonmunication between the patienteaind
hospital stahvolved iweekly/quarterly safetipwupis crucial for timely identification and reporting of events
in the study.

Fertity measure$-or womewnithfertility conserving measures prior to HSCT treatment, transvaginal ultrasound
of ovaries will be performed at 1 year andoRopesrvisits (Visit and9) to investigate potential impact of
cyclophosphamide on fertility. For men, sperm sdrbplipgrieiimed at 1 year and Xolsup visits

(Visif7 and9) to investigate potential impact of cyclophosphamide on fertility.
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Arm B- Patients randomized to alemtuzumab
After randomization to Brpatients will start alemtuzumab treatmemf atVisit4d.1(Tr eat ment day
followed by study visits at 3 and 6 monthsdNiéitsespectively).

At 12 months (ViBit the patient receives alemtuzumab treaumset. See section 5.2 for dosages and
administration of alemtuzumab and standard supportive therapy.

Short and long testady visitsafter discharge

All @tients will return $ondyfollowup endpoint evaluatemd collection of study datordingo Flow
Chartat6, 12, 18 anddmontha f t er T r e(and afte30,86,42148 Yp4arid ®®months during the
extension study)

Between study visits patients shoulihddwkowing safety laboratory tests atatpiigd

Monthly laboratory testsSl60months after the last alemtuzumab treatment cycle
- Hematolgy. HgB, leucocytes with cell differentials, thrombocytes
- Clinical chemistsgrum sodium, potassium, bilirubin, CRP, creatinine
- Urine strip analysis
- Serum humaghorionic gonadotropin (h@€gnancy test (required only 4until
months after last administration of alemtuzumab)

Thyroid gland function (every 3 notitB@months TSH, free T4
Gynecological examination incldBWigervical dysplasiseeningnnually

An unscheduled visit should be performed in case of abnormal findings indicating MS relapse, suspe
treatment complicatiamny, acute illness of undetermined cause, or at the discretion of the Glesstigator
communication betwethe patients and local hospital staff involved in weekly/quaftidywgaiety

crucial for timely identification and reporting of events in the study.

In case the study extension will not be performed, patients in both study armsvedauiorsgtciatio
according to standafaare btheir treating neurologistarm B thialsoincludes the monthly laboratory
tests untt8months after the last alemtuzumab treatment cycle, as specified above in this section.

6.1.5 Unscheduled visits

Inaddition to the schedskedyvisits, patients may have unschesudizdisits due toreewconfirmeS

activity evefitlinicatelapsedisability progress@mnMRI finding®r protocol defingiosee sectio?.?), a

suspected treatment coatfitary acute illness of undetermined cause, for other reasons, or at the discretion
of the Investigat@rata collected during unschedgtuegvisits will be recorded in the unscheduled visit
eCRFsAdditional procedures and investigations shetflorimed asdicated ke clinical situation.

Patients must be instructed to immediately report new neurological -sgeytangspwersening of

previous symptoms to the Investigator. If a patient reports symptolnescabasisberyt with relapse, an
unschedulestudyvisit must bgerformeds soon as possible (whenever possible within 7 days of onset of the
symptoms).

6.1.6 Withdrawaand arly studydiscontinuation

If a patient refuses to attend all originally gladynesits but agrees with vital status assessment, the latter
will be conducted preferably according to visit ashedoéeFlow Chart, but as a minimum at the 2 year visit
(Visiv), and at the 5 year visit Q8dior theplanned study extension.
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6.1.7 End of study period

If a patient discontinues study participation early (prior to Vi€} foowki@iver reason, he/she should
return to the study site foEttieof Studyssessments.

For patients completing study per prototadttbleeduled visit will &2 yearsfollowup andfor the
extension stu8yeargollowup

6.1.8 Switch to other therapy

Patients may befferedreatmentcorresponding to the oppasitdytreatment arnor start other MS
medicatioif they experiencigrgficant new inflammatory disease ésge@gctior?.2 during thetudy
treatment period. Significant inflammatory disease activity during the treatment peridefifed protocol
disease activity evaefdr to ection2.2, but must includetba relapse and protocol defineéddigty

and/or disability progressttart of therapycorresponding to the treatment offered in the opposite study
treatment arnwill need to wddr 12 months aftehe latesalemtuzumab treatment or 12 maifténs
conditioning theHSCTreatmerdrmEarlier rescue treatment should be discussed with the CI.

A follovup studyvisit (scheduled or unscheduled) prior toverossrequired to assess the patients clinical
status and safety parameters.

6.2 Procedures fadiscontinuation

For patients who stop study treatment after Visit 4.1 (only applicabte feh@misBgs to withdraw from
further study participatiom following should be performed whenever possible:

End of StudEOS/EOXS)sit procedures including completion of PROs, physical examination, vital signs,
neurological examination, MRI, recording of adverse events and concomitant medication, feampling of bloc
safety laboratory parametedsbiobanking, CSF stodl sample.

Paients discontinuing study treatment should continuin¢ofigiioal visit schedule.

6.3  Laboratoryests

Collection diological matenmalist be done at timepoints as specified in the FldweQbest. study site
laboratory will be used foarlatyss of hematologlgiochemistgnd serologgpecimens collectederm
analysisafselectedites only aratcording to WHO standard)foserunhCG preghantast

Biological materfat biobankingvill be collected and shippegidisank Haukelafodt londerm storage.
Details describing collection, processing, shipment andsatoggrefavailable in the.ISF
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7 ASSESSMENTS

7.1  Assessmentf efficacy

In order toonfirmNEDA oevidence afew disease actiwtyentduring the study treatment and
observation periods, the following clinical and radiological parameters and examinations shoulc
performed atheduled and unschedules study visits)

7.1.1 Lesions and atrophy

MRI will be perforna¢dimepoints indicated ifrkbvr Charfieasures akw lesions, enlargement of existing
lesions, the total lesion load, and changes in brain voluimeevalt bentral MRI reading $ttecedures
for obtaining and reading of MRI images will be filS& int the

7.1.2 Clinical MSelapse

Arelapse shouldthout undue delag confirmdaly an assigned neurold§kbr c®l at a study sk a
scheduled study vigita suspectegtlapse occurs within a few days leefsrbeduled visit) or at a
supplementing, unscheduled staiflyincluding &ull clinical neurological examinatitmnEDSS scoring
followed bYIR] preferablyithir/ days from onset of symptoms.

7.1.3 Expanded Disability Status Sq&PSS)

Disability progression will be assesse&DSgaf timepointadicated in the Flow Chdfor assessment
of EDSS, see Appendix

7.1.4 Forindividualpatiens EDSSscores shouldpreferablybeassessedy the same
neurobgist (Pl orco-P|) throughout the studiDSS certification is compulsory for all
study personngderforming EDSS scorsagt defined study visitand copes of
relevantertificats should be placed in the IBRtient reported outcom@ROs)

Assignd investigateior otherdesignated sipersonnel should ensure that the patient has access to a quiet
area at thstudysite wherghe patieran record her/tasswerf the questionnairia patient cannot give

or decide upon a respdose specifiguestionao response should be recordegtukhesitewvestigator or
designated sipersonnel should check that all items have been completed by the patiatiénbut the
response to each item should not bezecrutisitructiorte patients are included in the quest®nnaire

EQ-5D-5L
Health related quality of life will be assessed usiadpig$E@Appendil) according to the Flow €hart

EQ5D5Lis a standardised instrurtiemteasure of health onoteolt is designed for-catfipletion likie
patients.

The EGD5Lselfreport questionnaire essentially consists of 2 pages comprising:

1 the descriptive system (five dimensions of health; namely walg|ityssalfactivitipain/discomfort,
anxiety/depression). Each dimension comprises three levels (no problems, some/modera
problems/extreme problems).

1 the EQFAS (vi sual anal ogue s c aate@ healthv status lon ar verticalr d s
graduated {0100)VAS.
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In Norwayas a part of an extended QoL assessment and a health economitheva@aixh,
guesbnnaire will be supplemented gwéhktionnaseregarding the overall contentment of the patient
employmestatusand participation in sdifal

Multiple Sclerosis Impact Scale (MSIS)

The Multiple Sclerosis Impact Scale2®)$S 2Bem selfeport measure comprising 20 items associated
with a physical scale and 9 items associated with a psychological scale.

Patients (or their proxae asked about the impact of MS-urddgyfife in the last 2 weeks. All items have

5 response options from 1 (not at all) to 5 (extremely). Each of the 2 scales are scored by adding up
responses across items, then converting to a 0 to Wtesedl@) indicates greater impact of disease on
daily function (worse health).

Reliability and validity evidence have been obtained in multiple samples of people with MS from disability le\
0 to 9.5 on the Expanded Disability Status SéaiSZds responsive to intervention, with a change score

of about 8 on the physical scale or about 6 on the psychological scale having moderate to high sensitivity
specificity for patients, indicating whether they had impféved or not

Fatigue Severity Scale (FSS)

The Fatigue Severity Scale (FSS) is a foethratiiating fatigue in multiple sclerosis and other neurological
conditions.

The Fatigue Severity Scale (FSS) is designed to differentiate fatigue from clinical depression, since both
same symptoms. Essentially, thenv8l8esanswering a short questionaire thasteguaing of the
pati ent $edeloffatipup ect i ve

7.1.5 9HolePeg Test and Timedfst walk

9-HPT and T25FW are two out of three variables recommended as primary measures in the Multiple Scle
Functional Composite (MBFEMPT is a quantitative measure for upper extremity function, whereas the
T25FW is a quantitative measure for lower extremtty function

7.1.6 The Brief International Cogreti&ssessment for Multiple Sclerosis (BICAMS)

The BICAMS is a brief cognitive assessment that can be ustedalsitemith staff members with no
neuropsychological trathifige tests address specific cognitive deficits that are common in MS patients, and
the scales were chosen also for their psychometric qualities (reliability, validityéahestmmsgioéy)
administereguring daytimie, astandardized manrgedin a quiet roormihe order of tests will be fixed:

Symbol Digit Modalities TR3M(J,Brief Visuospatial MemoryRedgsedBVMIR), andCalifornia Verbal

Learning TeBtCVLTI).

7.2  Assessment ofefety andolerability

Safety will be monitored by the assessments descrided Ea@d\Es. Significant findings present prior
to the signing of informed cawsemEt be included in the relevant medical history/ current medical condition
page of theCRF. For details AE collection and repodeaf;ectior.

For the assessment scheshdElow chart
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7.2.1 Physical examination

A fullphysical examinatigifi be performed by the investigatorcardeshe followingkin (colour, rash,

lesions, oedema), lymph nobkmd pressures, heart rate, body temperature, body height/weight, oral
inspection, lung/heart/abdominal examination, periphBapuksationcbhical parameters obtained by
physical examinasiamust be part of the source dotsimailablateachstudysite

7.2.2 Vital signs

Vital signimcluthgbody temperatubdgod pressuamd heart rawll be measured at all study aftsitgshe

patient has rested for five minutes in seated Pposig@ordings should feErformedn the same arm

preferably using a mercury sphygmomanometer or a validated certified blood pressure reddrding instrumen
recordings should be documented in source documents aridtbatef@fn

7.2.3 Bodyheight andweight
Bodyheight andaveight will be measuwatthe screening visit (Visicddrding to the following restrictions

A weighis registereafter bladder voiding
A shoes and coat/jackets should be taken off
A pockets should be emptied of heavy objects (i.e. keys, coins etc.)

Registrations of body wedgbtrepeated with the same restrictions before ordering the mobilization and
conditioning regimens in order to facilitate adequate adjustments of doses of all relevant medications (¢
drugs and weigthpendet supportive care) of the mobilizatimmditiwhing regimens in study.arm A

7.2.4 Safety laboratory parameters

All safety laboratory parameters will be catléioeetimepoirds indicatedh the Flow Chagnd include
hematology, liver enzymes/parameters, clinical chemistry, thyroidestzlagy Alhdsafety parameters
evaluated during the study are listed in TablbelawZle samplesill be analysed at the local laboratory
at each study site. The respective reference ranges must be provided stutlyadsaintistiation for
uploading into the eCRF.

Table 7.2.1 Safety laboratory parametdood, serum, plasma

Hematology
1 Hemoglobin 1 Platelet count / thrombocytes
1 WBC/leukocytes 9 Differentials: neutrophils, eosinophils,

basophils, monocytes, lymphocytes

Liverenzymes/parameters

1 ALAT (alanine transaminase, SGPT) 1 Alkaline phosphatase
9 ASAT (aspartate transaminase, SGOT) 1 GT(glutamyl transferase)
9 Bilirubin total, fractionated if increased
Clinical chemistry
1 Abumin 1 Magnesium
1 Calcium 1 Potassium
1 Creatinine 1 Sodium
1 CRP

Thyroid status

1 TSHthyroid stimulating hormone)
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1 FHeeT4 |

Pregnancy testing will be perfornseduim ifiemale patients of chidring potential orifgr patients in

study treatment arppregnancy testing will be performed monthly from start of conditioning and until 12 montt
after lasadministratiasf cyclophosphamide. Foergatin study treatment arm B pregnancy testing will be
performed monthly from start of treatment withirakgmintil 4 months aftelagistudyadministration of
alemtuzumab

The safety measurement sclediffersomewhain arm A andrmB. See section 6.1.4 for detailed
informatioaboustudy and nestudy safefpllowup

7.2.5 Serology laboratory paraters

Serology parameters are analyzed at Visit 1 to rule out active or chronic viral infections as part of the
eligibility evaluationEBV and CMV should be checked weekly until Day +100.

Table 7.2.5:1 Serology laboratory pararseters

Serology

1 Quantiferone 9 Varicella zoster virus IgM/IgG
1 Hepatitis Bgirus ag T CMVvab

1 Hepatitis Bgirus ab 1 EBVab

1 Hepatitis Beirusab 1 Toxoplasmosib

1 Hepatitis C virus ab 1 HTLV ab

1 HIVab 1 Syphilis TRb

1 Herpes simplex viagdab

7.2.6 ChestXray

ChestX—rayis performedt the screening visit (Visitdlyule out presence of tubercalosither relevant
pulmonary disease

7.2.7 ArmA: Pretransplantolerability investigations

Ecco cardiography, lung spirometry with DLCO and dental/oral examination wilhdeaerdbrthe
pretransplarian evaluation in arm A in orddetout ciritical organ dysfunctiotdeattify and eradicate or
diminisipotenicially infectious foci before si&C@issociatechemotherapggimens

7.2.8 Karnofsky Performance Statu

TheKarnofski?erformance Status will be completed by patients in the study arm A to describe general physi
performance. TKarnofskgcore is not linked to a study endpoint, but is a requested score when updating the
European Bone Marrow Transitem(EBMT) register.

All study sites are requested to report relevant registrations in study arm A to the EBMT.

7.3 Researclassessments

A wide array of immunological parameters and other biomarkers will be performed in various patient sample
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7.3.1 Biobanking

Participation in samplinghafleblood, serurandplasmdor obankings mandatory and a prerequisite for
participation in the studjormation concerning biobanking of these samples are included in the main ICF fo
the studyDetailed instructiams sampling, sample handling, shipment and storage of Samvyildsdaire

the ISF.

Biobanking @@SF, DNA stool and spesamplegthe latteapplicable for male patients in treatment arm A
only)and the transvaginal ultrasound pro¢appilieablfor female patients in treatment arm Arenly)

voluntary and not a prerequisite for study participation. A separate informed consent form will be provided, «
accordance with ethical and regulatory requitieinamist be signexfdre sampliigyexecuted.

Biologicalasnpleswill bestored in thBiobank HaukelaadHUSandwill only be used decided by the
PMCforresearch relatedi®@pathogenesideffects othe study treatments

Measures aimmplemented comply with applicable rules for collection, biobaitkimaytiantar fiurture
use of biological samples and clinicabtiateed during this study

7.3.2 Methods and timing of sample colleion

Sampling will be performed aptimes indicaté@dthe Flow Cha&bome of the samples will only be collected
from patients at s*| eat & HPaailstorsampteedlactmm precessing and h  a
storage are provided in the laboratory manual.

Whole blood:
From lesthan 10 mL tonaaximum GR20mL blood will be drdempreparation of PBlI@fy coagerum
and plasma at each timepoint for sample collection as déserheaitin

Preparation of serum:

Approximatelyy mL whole blood will be drawn into unsezateskparataubes allowed to clobfer
60min, and thereafter centrifufleel serum will &git int@ x 500 uL. The will be stored8XCin
Biobank Haukeland.

Preparation of plasma:
Approximately2 mL blood will be drawnERd Acollection tubesgntrifugedndthe plasmsplit int@
x500 pL aliqugtsand stored &80 Cin Biobank Haukeland

Cells from blood:
8 mL Wwole blood will deawn intanticoagulanbllection tubesplit in 8 x 1 mL aliquited and stored
at-8a C.

DNA banking:

Approximately2 mL blood will be drawn inBRTA ube as descri bed for APT
buffy coat will be aliquoted into 2 x 500 yL and-8@reohd&iobank Haukeland. Donation of buffy coat

for DNA analyses is optional and will be done only at one visit.

* Preparation of PBMC:

At different study visfipraximateBOmL (Visit 44nd Visit)540 mL (Visit 4.2) andnLVisit3.],
Visit 7and thereaftémamually), 90 mL (Visitvf)ole blood will be dramta anttoagulant tubes,
processed and aliquots of approxim&28lynilbon cells per mL will be cryopreSéresd.cells will be
cryopreserved-a06C.

CSEFE:
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Approximately a2 CSF will be collected in sterile tubes and centrifuged ablpvespeadthe cellbe
first 2 mL will be used for routine ariddgsiipernatant will be aliquoted into 8 x 500 uL and8§ided in
in Biobank Haukelahide cells will iged and stored-& C.

Stool:
A portion (approximately 10 g) of the first stool of the day will, jercmsEswegblitinto 8 x 800 pL
aliguotesand frozeat-80 °C in the biobank.

*Sperm:
Participants will be asked to abstaiejéwutatiofor 2 consecutive days and then to masturbate without
lubricant into a glass specimen container.

* Stem cell product:
Approximately 1 mL of the stem cell product will be collected from patients treated at HUS.

7.3.3 Cerebrospinal fluid

CSF aalyseswill includebut are not limited Tocell receptor sequencing, B cell receptor sequencing,
isoelectric focusimgiantificationf neurofilament light cleials (ELISA) and cytokipesteomic study for
potential other biomarkers for thiapEsponséut also other analyses in the futupedoningcientific
purposes to better understand the natur&8fdikeaseand/or the human responses to the applied study
treatments

7.3.4 Fertilitymeasures

Sperm sampling will be performibéhtyear and 2 ydaHowupvisits (Visitand9) to investigate potential
impacbf study treatmemtmalefertilitySpecimen volupmnsentrati@amdpHwill be measured. Specimens
willalsobe inspected fmiotility and morphology

Transvaginal ultra sowiidbe performed to investigate potentiabfrapatyt treatmemt female fertility.

Fertility related hormones will be analyzed in male and female patients.

7.3.5 Microbiota analysis

The microbiota of stools will be analySNé lextraction and purification, library preparation, 16S rRNA gene
sequence analys@3ther analyses might also be performed if new knowledge indicates scientific interest t
better understand the nature of the MS disease and/or the human respmhisesstodyereatments.

7.3.6 Blood cells

To investigate characteristics of the treatment meshdridensify markers of therapeutic respellsse
from whole blood will be colleceeém podreatmentMasscytometrwill be usetb study immune
reconstitution amdmune ablation during treatmethierthese cellwill be usetd sequenceckll and B-
cell receptar

Immune monitoring will be performed in PBMCs, serum and CSF as recomn¥éngadkiyesifiles
will be detected by flow cytometric analyses of patient serum and CSF before startl @t tregtriaent
intervalsafter treatmerdnd before start of otimemunomodulatory-té&tment in patients with (new)
breaktrough MiBtivity
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Additionallploodfor PBMQvithseparation of CD4 and CD8 will be analyzed immediadaljbading
covered magnetic beads.

7.3.7 Cells from graft samples and blood duaipigeresis procedure

During mobilizationrii6whole bloodill be drawfnom patients treated at the central study site (HUS) to
perforneell analys. An aliquot of the graft samplalso be analyzed vattious immunological analyses

7.3.8 Analyses of lasma for virus activatiari IgG response

Several studies have shown an association between first appearence (or relapse) of MS and high leve
humoral immune activation against Basteiirus(EBV)- in particular titers of EBV nuclear &litigen

EBNA'. A putative mechanismfot hi s r el at i o niseha cmss ctivatiomod EBY peptidesr mi|
andhuman cellular epitopéswever, the role of EBV in MS is not confirmed, and an enhanced 1gG reactivity
could alternatively reflect&i¥¢ific antigenic exposure.

EBV antibodies in serum from both groups of patients will be analyzed r@lamspactivatinely stored in
the biobank at regular intervals (and at relapse), will be used for analyses of EBV antibodies. As cont
antibody titers against otheseginwith or without connection to CNS diseases will be analysed.

7.3.9 MRI

MRI will be performed at reigdavals as part of the clinical effect evaluation as specified iratite primary
secondargndpoints. Other MRI endpoints related to treatmeay dféeatided.

7.3.10 Proteomics

Proteomics analyses are planned for the CSF samples in this project, and partially also for the plasma/s
samples (only targeted analyses). Global quantitative proteomics where as many as possible of the prote
the CSF dll samples to be compared are identified and quantified will be used to get an overview of t
proteins affected by the treatment. For the proteins of interest from these analyses, those affected by
treatment given, we will develop or establighd targetomics assays to enable absolute accurate
guantification of up to 40 proteins in a multiplexed manner. These assays will be used to analyze new samp
verifying the initial findings and when verified they will serve as measuremeshbid|tggcalfecocesses

in larger cohorts of various disease states and treatments to reflect patient disease status and potentially p
prognosis and treatment effect.

8 SAFETY MONITORIN®ANEPORTING

The investigator is responsible for the datettiocumentation 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 invest
immediately should they manifest any signs or symptochagpataitidyserious.

The methods for collection of safety data are described below.
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8.1 Definitions

8.1.1 Adverse Event (AE)

An AE is any untoward medical occurrence in a patient administered a pharmaceutical product and which
not necessarily have a causal relgiantshihis treatment.

An adverse event (AE) can therefore be any unfavorable and unintended sign (including an abnormal labo
finding), symptom, or disease temporally associated with the use of a medicinal (investigational) product, wt
or notelated to the medicinal (investigational) product.

The term AE is used to include both serioussambusAES.

An adverse reaction is defined as a responsgediinal product toratmentvhich is noxious and
unintended. Response in this comgaxss that a causal relationship betweelicanal product or treatment
and an adverse event is at least a reasonable possibility. Adverse reactions may arisaddioinase of the
product or treatmenthin or outside the terms of the markétorgsatian or from occupational exposure.
Conditions of use outside the marketingaisthaniclude tdbel use, overdose, misusiabuse

If an abnormal laboratory value/vital sign are associated with clinical signs and symptoms, the sign/symj
should be reported as an AE and the associated laboratory result/vital sign should be considered addit
information that must be collected on the e€lB¥ant

8.1.2 Serious Adverse Event (SAE)

A serious adverse evente (SAE) is defingduatoavard medical occurrence that:

1 Results in death

1 Is immediately {ifeeatening

1 Requiresipatient hospitalization or prolongation of existing hospitalization

1 Results in persistent or significant disability or incapacity

1 Is a congenital abnorgnalitbirth defect
Is an important medical event that may jeopardize the subject or may require medical intervention to prever
of the outcomes listed alldeelical and scientific judgment is to be exercised in deciding on the seriousness o
a case. |portant medical events may not be immeditibedatifieing or result in death or hospitalization, but
may jeopardize the subject or may require intervention to prevent one of the listed outcomes in the defin
above. In such situations, or infulocés$es, the case should be considered as serious. Hodpitalization
administrative reason (for observation or socialiremsors)l | owed at the investig
qualify as serious unless there is an associated advessegasterg hospitalization.

A preplanned hospitalization admisseorel@ctive or scheduled surgery arranged prior to the start of
treatmetfor prexisting conditjoor hospitalization due to aelépseas not considered to be a serious
adverseent.

8.1.3 Suspected Unexpected Serious Adverse Reaction (SUSAR)

Suspected Unexpected Serious Adverse Rea3AE thatareunexpected as defined in section 8.2 and
possibly related to the investigational medicinal product(s).
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8.2  Expecteddverseevents

To fulfill the regulatory requirement for expedited safety reldedicey, Gfftcer appointed bySgrmnsor

evaluates whether a particular adverse event is a known side effect of the treatment or not. Reference docu
for known side effectstaeeurrent versionstibé SmPCs for alemtuzuthamtrada®yclophosphamide
(Sendoxa®), antithymocyte globel{h\TGrabbit, Thymoglobulin@mitexan (Mesna®)

8.3  Time Period for Reporting AE and SAE

For each patient the standard time pedoliefiding and recording AE and SAEs will begin at signature of
informed consent and contimié the day of the 2 yledlowup visit(and until year 5 for the planned
extension visiff) future funding allows the study extensigetimieed, thé&it reporting should be limited

to SAEs and AEs related to study treatment during the extension period

During the course of the salldkEs and SAEs will be proactgidieretbr each patient; events should be
followed up to resolution, unlessviint is considered by the investigator to be unlikely to resolve due to the
underlying disease. Every effort should be made to obtain a resolution for all events, even if the events cor
afterstudydiscontinuation/ completion.

8.4  Recording o&dverseevents

If the patient has experienced adverse event(s), the investigator will record the followingei@fFmation in the

1 The nature of the event(s) described by the investigator in precise standard medical terminology (i.e.
necessarily the exaicrds used by the patient).

I The duration of the event described in terms of event onset date and event ended data.
1 The intensity of the adverse @wédf moderate, severe)

9 The Causal relationship of the event to the study metichtishoulde asessed as one of the
following:

Unrelated:

There is not a temporal relationship to investigational product administration (too early, or late,
investigational product not taken), or there is a reasonable causal relationshipviestigadonain

product, concurrent disease, or circumstance and the AE.

Unlikely:
There is a temporal relationship to investigational product administration, but there is not a reasonable ¢
relationship betweenitivestigational product and the AE.

Possible:
Thee is reasonable causal relationship between the inveptiggticinand the AE. Dechallenge
information is lacking or unclear.

Probable:
There is a reasonable causal relationship between the investigational product and the AE. The e\
responds iechallenge. Rechallenge is not required.

Definite:
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There is a reasonable causal relationship between the investigational product and the AE.
9 Action taken
1 The outcome of the adverse Evdrgther the event is resolved or still ongoing.

It is importario distinguish between serious and severe AEs. Severity is a measura/iuéredasnsity
seriousness is defined by the criteria in 8d@iofin AE of severe intensity need not necessarily be
considered serious. For example, nausea that persists for several hours mayabsesvensidenezba,

but is not an SAE. On the other hand, a stroke that results in only a limited dggney bledisaisildered

a mild stroke, but would be an SAE.

8.5 Reportingorocedurs

8.5.1 AEs and SAEs

All adverse events and serious adverse events define® lvaédimegistereth the patieneCRE

SAEs must be reported within 24 hours after thebsiterhasaward the SAE. Every SAE must be
documented by the investigayofilling in seriousness criteria on the AE page in the eCRF the SAE form is
recorded in the database, and notificatiortiseiMedical Offi@Sponsor)he initial report shall promptly

be followed by detailed, written reports if necessary. The initialparebfotishall identifyinbesidual

subjects by unique code numbers assigned to the latter.

TheSpansor keeps detailed records of all SAEs reported by invastigatoicrms an evaluation with
respect to causality and expected®asss] on, among other, SAE rgpei$ponsor will evaluate whether
the studyrisk/benefit ratio associatedtingtstudy is changedlll participating stugiteswill be informed
bimonthly of serious adverse events.

8.5.2 SUSARs

Suspected Unexpected Serious Adverse REdG#Rswill be reported to the Competent Awthdrity
Ethics Committaecording to natioregjulatia The following timelines should be followed:

The sponsor will ensure that all relevant informatRinSaiRs¢tiat are fatal or Hifeeatening is recorded
and reported as soon as possible to the CompetentAdiEtbiity Committegeary case no later than
seven (7) days after knowledge by the sponsor of such a case, and that -tglewdiotnialiow is

subsequently communicated within an additional eight (8) days.

All otheBUSARwiill be reported to the Competent Aathdtity Ethics Commiteeesoon as possible but
within a maximum of fifteen (15) days of first knowledge by the sponsor.

SUSARSs will be reported usirg gh@ i s h Me d i €oimn ferseleckanie reoning dSutwean
Union (EU) medicines regulataworkihe eform is available via the-sitelvww.laegemiddelstyrelsen.dk

8.5.3 Exemptiorsto SAE reporting

A list of serious adverse events that commonly occur in the trial population or afexdoai parapamt

are exempted from expedited reporting to regulatory agencies or ethics committees. These events are k
congquences of the underlying disaadat is not possible, based on a single case to conclude that there is a
reasonable palsdity that these events are caused by thieeatnignRefer taurrent version&hPCs for

alist of SAEs exempted from expedited reporting to authorities.
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Fatal and lHareatening serious adverse reaateMNOT exempted from expeditednggpaithiough they
are mentioned in the SmPC.

8.5.4 Annualsafetyreport

Once a yealuring the study perib@Sponsowill provide Compet&athoritiewith an annual safety report
according to national guideliffesformat will comply with nationadmesnis.

8.5.5 Clinicalstudyreport

The adverse events and serious adverse eventswitbuthagtudperiodvill be discussed in the safety
evaluation part of the Clinical Study Report.

8.6 Procedures inase ofemergency

The investigator is responsdrleagsuring that procedures and exmadis@ailable to cope with
emergencies\Medical Officer is availaiidinicaguidance. Contact details are provided in the ISF.

9 DATA MANAGEMENT ANDNITORING

9.1 Caseaeportforms

The Clinical Dd#anagement System (CDMS) used for the eCRF in this stut} Th¥iseup of the
study specific eCRF in the CDMS will be perfaimee@fyrtment of clinical research swgtfiasto
Univerity Hospital. The eCRF system will be FDA CodeRefgedatévat 21 Part 11 compliant.

The designated investigator staff will enter the data required by the protocol into the eCase report forms (e
The Investigator is responsible for assuring that data entered into the eCRF is completet ectyrate, and tha
is performed in a timely manner. The electronic signature of the investigator will attest the accuracy of the d
each eCRF. If any assessments are omitted, the reason for such omissions will be noted on the eClI
Corrections, with the redsothe corrections will also be recorded.

An online eLearning with detailed instructions incorporated is included Afténed@BbéSe lock, the
investigator will receive a digital copy of the subject data for archiving at the investigational site

9.2 Sourcedata

In accordance with regulatory requirements the Investigator should prepare and maintain adequate and acc
source documents and study reSGmaise data are all information in original records and certified copies of
original records dlinical findings, observations, or other activities in a clinical trial necessary for the
reconstruction and evaluation of the trial. Source data are contained in source documents (original recor
certified copie€hanges to the data should eabigc(audit trail).

Data reported on the eCRF must be consistent with the source data or the discrepancies must be explained

The medical records for each patient should con
continued carendato fulfill the requirement that critical study data should be verifiable.
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To achieve this, the medical records of each patient should clearly describe at least:

1 That the patient is participating in the study, e.g. by including the enrollmethienstontye caae or
other study identification

1 Date when Informed Consent was obtained from the patient and statement that patient received a coj
the signed and dated Informed Consent

Results of all assessmengtusly confirming a patien
Diseases (past and current; both the disease studied #melletiaets,

Surgical history, as relevant

Treatments withdrawn/withheld due to participation in the study

Results of assessments performed during the study

WHO performance statussassents conducted as part of the study, if applicable

Treatments given, changes in treatments during the study and the time points for the changes

Visits to the clinic / telephone contacts during the study, including those for study purposes only
NonSerbus Adverse Events and Serious Adverse Events (if any) including causality assessments

Date of, and reason for, discontinuation from study treatment

Date of, and reason for, withdrawal from study

=A = =4 =4 =4 -4 -4 -4 -4 -4 -4 -9

Date of death and cause of death, if available
9 Additionahformation according to local regulations and practice
A source data list will be agreed upon for epatigjieg the source at a module or a variable level.

The current medical history of the subject may not be sufficient to confirntheligiibdityafod the
Investigator may need to request previous medical histories and evidence of any diagnostic tests. In this ca:
Investigator must retrieve previous medical records.

Before providing any <copy orfthe ppreestigammniust @nswsecthatratl e d
patient identifiers (e.g. patients name, initials, address, phone number, social security humber) have |
properly removed or redacted to ensure patient confidentiality.

9.3  Studymonitoring

The Sponsor will morther conduct of the study by regular visits to study lsiteshande data quality
reviewThe Clinical Study Monitor will check the following:

1 Informed consent process
1 Reporting of adverse events and all other safety data

1 Adherence to protaad treatment compliance
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1 Maintenance of required regulatory documents

1 Drugaccountability

1 Facilities and equipments

1 Data completion onékdRE including source data verification (SDV).

TheStudy Monitavill review the releve@RE for accuracy anahpleteness and will ask the site staff to
adjust any discrepancies as regéirashmbination of-gite, remote and central monitoring will be
implemented to direct focus and resources to the areasrisfhgnddtbshave the most potential iompact
patient safety and data quality.

Sponsor representatives (e.g. monitors, auditors) and/or competent authorities will be allowed access to s
data for source data verification in which case a review of those parts of the hospital rdemstadglevant to
willbe required.

9.4  Confidentiality

The investigator shall arrange for the secure retention of patient identification and code list. Patient files sh
kept for the maximum period of time permitted by each hospital. The study doEsireit¢akiseetCR

shall be retained and stored during the study and for at least 15 years afterastatyliclpgareurrent
legislationAll documentatiogasmdingstudy drigandthe subject code list must be kept for 30 years after
expiry date. All information concerning theusttidy stored in a safe place inaccessible to unauthorized
personnel.

9.5 Database management

Data management will be performed by the Departmenteskalicicalipport at Oslo University Hospital.
The Data management procedures wil/l be perfor me
guidelines. The data management process will be described in the study specific data handling plan an
studyspecific data handling report after database closure.

Data entered into the eCRF will be validated as defined in the data validation plan. Validation includes, but
limited to, validity checks (e.g. range checks), consistency checks andheaksoifiiggdalc checks

between variables to ensure that study data are accurately reported) for eCRF data. A majority of edit checl
be triggered during data entry and will therefor

Data managemasgrsonnel will perform both manual eCRF review and review of additional electronic ed
checks to ensure that the data are complete, consistent and reasonable. The electronic edit checks wil
continually throughout the course of the study and thi#l issueviewed manually online to determine what
action needs to be taken.

Manual queries may be added to the system by clinical data management or study monitor. Clinical |
managers and study monitors are able to remotely and proactivelypatiemta@GRFs to improve data
quality.

All updates to queried data will be made by authorisiepsisiyinel onlgnd all modifications to the
database will be recorded in an audit trail. Once the queries have been resolved, eCRFg will be signe
electronic signature Any changes to signed eCRFs will be approved and resigned by the Investigator.

Adverse events and medical history will be coded from the verbatim description (Investigator term) usin

Medical Dictionary for Regulatory AdileiiBRA. Prior and concomitant medications and therapies will be
coded accorditmthe always latest version of ATC/DDD Index.
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Once the full set of eCRFs have been completed and locked, the Sponsor will authorise database lock al
electronic data \w# sent to the designated statistician foesar@lipsequent changethe database will

be restricted written agreemdigtween HUS abBépartment for clinical research support at Oslo University
Hospital, Norway

The data will be stored in aatedi@and secured ast&lUS Data will be stored in adéatified manner,
where each study participant is recognisable by his/her unique trial subject number. The daté will be storec
30years aftarchiving of the Clinical Study Report

10 STATISTICAL METHOIND DATA ANALYSIS

10.1 Determination cdlamplesize

The sample size for the study was estimated on the basis of previous studies on the comparators. After two
of followp, the proportion of NEDA after HSCT Y& 8D observatiostldy’, while it was 32 in a

randomized trial after treatment with alemtuZimgtroportion of NEDA after HSDTthis study
conservatively predicted to 4b&o6repreenting a double percentage of NBDpared to 3 for

al e mt u z2test wds useddletermine the samplesiaggp type 1 error rate of 0Sample size of

50 patients pdreatment group would give % ®bwer to detedstiredicted difference widleuming a

dropout rate of ¥ In a randomized RRMS treatmerth&idropout rate was < 10 % in the alemtuzumab
treatment groupf there, for any reason, is a dropout rate of more ithamd @¥the treatment arms after
randomization, but before first treatment, 10 additional patients will be recruited to the study and randomize
1:1 ratio to the two treatment arms.

This volume of patients is expected to be wittth2geas after start of patient inclusion, based on the
incidence rate of RRMSvireden/Denmark/Norweayich ispproximately 1500 patients per year, and the
current yearly rate of HSCT treatment of RRMS in Scandinavia using current (more nareoi&) indication cri
approximately 50 patfents

10.2 Randomization

10.2.1 Allocation sequence generation
Eligible patients will be allocated in a 1:1 ratio betweeadtmdamicatms, using a computer randomisation
procedure stratifiedabg, sex and countriie randomisation will be blocked within each stratum.

Details of block size and allocation sequence generation will be provided in a separate dodoment unavaila
those enratgpatients or assiggtreatmest

10.2.2 Allocation procedure to randomize a patient

The computgeneratedandonzed allocation sequence will be imported into the eCRF system and made
available to the investigator (aneh\segiigator authorized by the principal investigator). The allocation will

not be available until the patient has signed the informed consent form and deemed eligible to participate |
study. That is, authorized personnel will only know the allocatiopatieimisiubletnot for future patients.
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10.3 Population foanalysis

- Intention to treat (ITT) population: All randomized patients, regardless of protocol adherence. Patie
that withdraw from the study for any reason at any stage after randorhizatioolwdédsiih the
ITT analyses.

- Perprotocol (PP) population: Includes all patients who adhere to the protocol. Only subjects wi
important protocol violations (IPVs) for efficacy will be excluded from the PP population. These |
definitions will imde consideration of important violation criteria, treatoraptizoce, treatment
dispensing errors and prohibited concomitant medication.

- Safety population: Includes all subjects who have received at least one dose of study medicati
Subjects wheithdraw from the study will be included in the safety analysis. A list of withdrawn subject
preferably with the reasons for withdrawal, will be made.

All efficacy analyses will be performed using the ITT population. In addition, the PBepagpedation will
sensitivity analyses to evaluate the influence of protocol violations on the results from the ITT analyses.

10.4 Planned analyses

Prior to the main statistical analysis, the data base will be locked for further entering or altering of dat
separte statistical analysis plan (SAP) will provide further details on the planned statistical analyses. The
will be finalized, signed and dated prior to database lock. The treatment allocation will be revealed afte
database lock and used in th&tisetanalysis.

There is no formally planned interim analysis

Deviation from the original statistical plan will be described and justified in the Clinical Study Report. Amend
to plan can be done until dagtabBsédock.

10.5 Statisticabnalysis

10.5.1 Primary analysis

NEDA will be defined apnatocol defined disease activity eveimig folloup, as specified in section 2.2.

The proportion of NEDA afieeeksnthe HSCT group and the alemtuzumab group will be compared using a
univariable logistigression modebnducted as an ITT analysis.proportion of NEDA in each treatment

arm with corresponding 95% confidence intervals{@luetierghe difference in proportions and the odds

ratio (OR) and 9586nfidence intervéll) (for NEDA caording to treatment with HSCT compared to
alemtuzumab will be presetitdteoddsof NEDA in the HSCT gisigignicantly higlmmpared to the

odds of NEDA in thlemtuzumab group in this model, it will be concluded that HSCT has demonstrated
superior effect on NEDA compared to alemtiThamialistical testsed will be based atwaosided

hypothesi Patients lost to folapvwill be excluded from thgsisalf primary outcome.

To assess the robustness of the ITT analysis, two sensitivity analyses will be conducted. First, the analysis
will be repeated in the PP population to evaluate the influence of protocol violations. Secondly, if ther
imbdance in any of thieatification variableshe treatment arms, these covavitites include separate
multivariable logistic regression models as independent variables to ditdonate dhehese on the

results.

RAMMS Version nd.1,08Dec2017 Page530f96



Study: RAMMS CLINICAL STUDY PROTOCOL 20Dec2017

10.5.2 Secondary analyses

Thesecondary efficacy endpwiilt be tested in a hierarchal order, codiaegpo the order listed below, to
account for multiple compari$tiessecondary endpoints will only be tested and interpreted as confirmatory if
the primary efficacy endpaathra significance level of 0.05. Further, subsequent secondary endpoints will
only be tested and interpreted as confirmatory if the endpoint listed ahead reaches a significance level of
Otherwise, the endpoints will be interpreteccasfinoatgr(i.e. descriptive omhgependent of the p
valuesThe statistical tests for all secondary endpoints will be basidedhypathesdzatients lost to

followup will be excluded from all analyses except for endpoints defined by1DBe2®) E0&nP Qand
10.5.2.10For these endpoints, the patients lost togfalfpwill be included in the analysis and censored at
time ofast visit.

10.5.2.1 Annualized rate of protoat#fined relapses (ARR) at w@ék

The number of protatefired relapses in each treatment arm will be counted, and divided on the total time a
risk in the study to estimate the ARR. Patients will contribute to time at risk from baselingtorend of follow
withdrawal from the study, whichever occur filRR Tié¢hA two treatment arms will be compared using a
negative binomial regression model, conducted as an ITT analysis. The th&Rrfenteach with
corresponding 95% Cls, the rate ratio with corresponding 95%alGésvaitibp presented.robastness

of the ITT analysis will be tested using the two sensitivity analyses as specificed for the primary analysis.

10.5.2 Time to onset of first protoatafined relapse

Time to first protedefined relapse after HSCT or alemtuzumakonmilhdred using a Kajlemer plot

and an univariable Cox proportional hazards regression model, conducted as a ITT analysis. The median ti
first relapse with 95% Cls, the overall hazard ratio with corresponding 9&2ti&€3svidhdeppresented.

The robustness of the ITT analysis will be tested using the two sensitivity analyses as specificed for the pr
analysis.

10.5.3 Cumulative combined unique activity (CUA) at9@eek

Combined unique activity will be defined as the preseechanfingdFHesions onew T-lesions.

Cumulative CUA will be defined as the total number-ehinenciBgiTesions and neyddsionat week

24, 48 and96 The total number of lesions after HSCT or alemtuzumab will be compared using a negati
binomialegression model, conducted as an ITT dRalggiatiovith corresponding 95% Cls-aatlie will

be presented. The robustness of the ITT analysis will be tested using the two sensitivity analyses as spec
for the primary analysis.

10.5.2.4 Proportion with confirmed disability improvement (CDI) at98eek

CDI will be defined@4-point EDSS decrease from baseline that is sustained for a Bdnireeks of

among those with a baseline ED8& d@he proportion of patients with CDI in thattnent arms will be
compared using an univariable logistic regression model, conducted as an ITT analysis. The proportic
participants with CDI in dasfitment arm with corresponding 95% Clsaline fpr the difference in
proportions and the @Rl corresponding 95% Cls for CDI according to treatment with HSCT compared tc
alemtuzumab will be presented. The robustness of the ITT analysis will be tested using the two sensi
analyses as specificed for the primary analysis.

10.5.8 Proportion with confirmed disability progression (CDP) ab@&eek

CDP will be definedaa® 1-point EDSS increase from baseline that is sustained for a Bdmeeks. of

The proportion of patients with CDP in the two treatment arms will bencpapargdaungble logistic
regression model, conducted as an ITT analysis. The proportion of patients with CDP progression in ¢
treatment arm with corresponding 95% Clgltleefor the difference in proportions addshatand
correspondirgp% Cls for CDP according to treatment with HSCT compared to alemtuzumab will be present
The robustness of the ITT analysis will be tested using the two sensitivity analyses as specificed for the pr
analysis.
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10.5.8 Proportion with increasegl€&sion burden at we&lé

Increaed T-lesion burden at w&&kvill be defined as the the proportion of patients with pnesénce of

lesions at we@d, 480r96 The proportion of patientsneitlT-lesions in the two treatment arms will be
comparedising an univariable logistic regression model, conducted as an ITT analysis. The proportion
participants witlewT: lesions in each treatment arm;vhieigo for the difference in proportions addghe

ratioand corresponding 95% Cieefer; lesions according to treatment with HSCT compared to alemtuzumab
will be presented. The robustness of the ITT analysis will be tested using the two sensitivity analyses
specificed for the primary analysis.

10.5.Z Proportion with increased ©dhancindesion burden at we&6

Increased Gehhancing lesion burden at 9@&ekl be defined as the the proportion of patients with presence

of GeenhancingiTesions at we@l 48or96 The proportion of patients wigmkahcing lesions in the two
treatment arms will be compared using an univariable logistic regression model, conducted as an ITT ane
The proportion of participants wigthi@dcing lesions in each treatmetheumalue for the difference in
proportions and thads ratiand corresponding 95% Cls fenf&hcing lesions according to treatment with
HSCT compared to alemtuzumab will be presented. The robustness of the ITT analysis will be tested usin
twosensitivity analyses as specificed for the primary analysis.

10.5.8 Brain atrophy at we&écompared to weel8

The difference in brain voheheeemweekd8and weeR6will be used to estimate the annual change in brain
volume for each patient, aseasure of brain atrophy betweent two time poin8viNeb& used as
comparison instead of baselinavaéa the influence of intital pseudoatrophy related to initiation of
immunomoduly treatment or H&@Walized change in brain volume in ttreatwmnt arms will be
compared using a multivariable linear regression model including brain vol@nas at corakate,

conducted as an ITT analysis. The mean change in annualized brain volume in each treatment arm
corresponding standardatieni and the difference in mean change in annualized brain volume between the twi
treatment arms with corresponding 95% Clsvahaamil be presented. The findings will also be presented

as percentage change in annualized brain volume.The oblhustiiessinalysis will be tested using the two
sensitivity analyses as specificed for the primary analysis.

10.5.2.9 Time to first protocalefined disease activity event

Time to first protedefined disease activity event after HSCT or alemiillZagr@impared using a Kaplan

Meier ploand an univariable Cox proportional hazards regression model, conducted as a ITT analysis. 1
median time to first relapse with 95% Cls, the overall hazard ratio with correspondingais Wils and p

be pesented. The robustness of the ITT analysis will be tested using the two sensitivity analyses as speci
for the primary analysis.

10.5.2.10'ime to onset of first newl@sion

Time to firgtew 7 lesionafter HSCT or alemtuzumab will be compagea Kapladeier ploand an

univariable Cox proportional hazards regression model, conducted as a ITT analysis. The median time tc
relapse with 95% Cls, the overall hazard ratio with corresponding 958tuEssveiicbe presented. The
robustess of the ITT analysis will be tested using the two sensitivity analyses as specificed for the prim
analysis.

10.5.2.1Total number of Gehhancing lesions detected bywkighted MRI at
week24 48and96

The total number otgbtiancing at weakwill be calculated as the sum of lesions detected by brain MRI at
week24 48and96 The total number of lesions after HSCT or alemtuzumab will be compared using a negati
binomial regression model, conducted as an ITTRatalyaisvithcorresponding 95% Cls avalye will

be presented. The robustness of the ITT analysis will be tested using the two sensitivity analyses as spec
for the primary analysis.
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10.5.2.1Proportion of patients with NEBAt weelk6

NEDA will be defined aspmotocol defined disease activity eleimg folloup, as specified in section

2.2,and without a measured yearly atrophy above 0.4%. The proportion of patiehts lith tMBDA
treatment arms will be compared asurgvariable logistic regression model, conducted as an ITT analysis.
The proportion of with NEDAeach treatment arith corresponding 95% théspralue for the difference

in proportions and tues ratiand corresponding 95% Cls for -MEDérding to treatment with HSCT
compared to alemtuzumab will be presented. The robustness of the ITT analysis will be tested using the
sensitivity analyses as specificed for the primary analysis.

10.5.2.13 Volumes of hyperintense lesions-aeighted sans and hypointense
lesions on Fweighed scans at weéRand9a

The change in volumes ¢ésions and:-lesions from weé8to 96 will be compared in the two treatment
arms using multivariable linear regression models, including lesionekal@awatmariate, conducted
as a ITT analysis. Thamzhange in voluméh corresponding 95%m@lIdbe presented.

10.5.214Nine tole Peg Test and Tmed25foot wallkirom baseline to we&i6

Eachof the%-hole peg test-k8PT)and Timed 2%foot walk (T25FWékstwill be conducted twice, and the
average score fitlve two recordingdl be converted to -acdre We will compare the score itwibe

treatment arms using a multivariable mixed effects linear regressinducteds|an ITT anailysThe

mean difference in changer2Z8FW and-l9PT during folloup between the treatment arms with
corresponding Cls andilpie will be presented. The robustness of the ITT analysis will be tested using the tw
sensitivity analysesspscificed for the primary analysis.

10.5.205 The Brief International Cognitive Assessment for Multiple Sclerosis
(BICAMS) at webk

The change BICAM$est scorefom baseline to wéékvill be estimated, and compared in the two treatment
arms usinginear regression, including badliE®MSest scoreas a covariate, conducted as an ITT
analyseslhe robustness of the ITT analysis will be tested using the two sensitivity analyses as specificed fol
primary analysis.

10.5.3 Safety analyses

The safety alyses will include descriptive statistics of treatment data, laboratory data, adverse events, M
data, withdrawal data, death data and vital signs.

10.5.4 Exploratory analyses

The following exploratory efficacy endpoints will be analyzed:

1 EQ5D5L

1 Fatigue Sevity Scale (FSS)

1 Multiple Sclerosis Impact Scale (\2SIS)
1

Severity of relapses (residual disability after relapses)

In additiorexploratory subgroup analyéiblse conducted of the primary and secondary efficacy endpoints
within strata of sex, age at screening (<35 ¢e&rSvsy ear s ) , EDSS (<4 vs 04),
05 vy, ambresigusnmunomodulattngatmer(k 3 drugs &8 drugs).
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10.5.5 Other anlyses (eg health economics, patient reported outcomes etc)

An economic evaluation will be conducted in the Norwegian part of the study comparing the interventions in
A and B. HRQoL scores and incremereffiectiseness ratios (ICERs) willtdated.

10.5.6 Descriptive statistics

Information on the following variables will be provided as descriptive statistacs, Aigee sexge MS
diagnosis, time since first clinical leaesline EDSS, -€uhancing lesions (no. and voluatesiohis (no.
and volume), normalized brain volwmgher of relapses in past year, numh@evidusMS
immunomodulatamyatmerd, duration of previousiMi®unomodulattmyatmentise and generic name of
previous Mighmunomodulattigatmers.

Namally distributed continuous variable will be presented as mean with standard deviation. Skewed variable
be presented as median with corresponding interquartile range (IQR). Categorical variables will be present
frequencies and percentages.

11 STUDY MANAGEMENT

11.1 Investigatodelegatiorprocedure

The principal i nvestigator is responsible-for ma
workers and their role in the profEcPivill ensure that appropriate trainingntete the study is given to

all othe relevastaff, and that any new information of relevance to the performance of this study is forwarded
the staff involved.

11.2 Protocoladherence

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

11.3 Studyamendments

If it is necessary for the study protocol to be amended, the amendment and/or a new version of the study pr
(Amend# Protocol) must be notified to and approved by the Competent Authority and the Ethics Commit
according to EU and national regulations.

11.4 Audis andinspections

Authorized representatives of a Competent Authority and Ethics Committeesiteatp pisifotine
inspections, including source data verification. Likewise the representatives from sporsitetmay visit the
perform an audit. The purpose of an audit or inspection is to systematically and independently examine all
related activitiesdatilocuments to determine whether these activities were conducted, and data were recorde
analyzed, and accurately reported according to the protocol, Good Clinical Practice (ICH GCP), and
applicable regulatory requirements. The principal iw#ilségatoe that the inspectors and auditors will be
provided with access to source data/documents.
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12 ETHICAL AND REGULRYOREQUIREMENTS

The study will be conducted in acconddmttee protocaith théatest version of eclaration of Helsinki
with ICHGCP E6(RBnd applicable regulatory requirements. Registration of patient data will be carried out i
accordance with national personal data laws.

12.1 Ethicscommitteeapproval

The study protocol, including the patient information and inforfoeach codeensed, must be approved by
the regional ethics committee before enrolment of any patients into the study.

The investigator is responsible for informing the ethics committee of any serious and unexpected adverse €
and/or major amendmerttset@rotocol as per national requirements.

12.2 Otherregulatoryapprovals

The protocol will be submitted and approved by the applicable competent authorities before commencem:
the study.

The protocol will also be registered in www.clinicaltriaks igolubelioof the first patient.

12.3 Informedconsentprocedure

The investigator is responsible for giving the patients full and adequate verbal and written information abo
nature, purpose, possible risk and benefit of the study. They will beanfersteidtaconfidentiality of their

patient data, but that their medical records may be reviewed for trial purposes by authorized individuals othe
their treating physician.

It will be emphasized that the participation is voluntary anplatiest flseallowed to refuse further
participation in the protocol whenever she/ he \
Documented informed consent must be obtained for all patients included in the study beforeithey are registe
the study. This will be done in accordance with the national and local regulatory requirements. The investig:
responsible for obtaining signed informed consent.

A copy of the patient information and consent will be given to the patiehtsxdTtiatsdypatient consent
forms wild. be filed in the Investigator Site Fi
medical record at the hospital.

12.4 Subjecidentification

The investigator is responsible for keeping a listenitalfvpao have received study treatment or undergone
any study specific procedure) including patient
addresses.

The patients will be identified ®QR& by patient number, initials atedad birtmét applicable for the
Netherlanis
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13 TRIAL SPONSORSHIMANNANCING

The study is sponsoretiblge Bergen Hifiaukeland University Hospital in Bergen, Norfusngsafitbim
theClinical therapy research in the specialist healthlskmbefsskThe funds are assigtied Clinic of
Neurology at Haukelaimaversity Hospital

14  TRIAL INSURANCE

Patients wildl be covered by the hospit atifferent i nsur ¢
countries.

15 PUBLICATION PQIM

Upon study completion and finalization of the study report the results of this study will either be submitte
publication and/or posted in a publicly assessable database of clinical study results.

The results of this study will also be subrttigedaimpetent Authority and the Ethics Committee according to
EU and national regulations.

Personnel who have contributed signifitattighplanningstudyperformancand interpretation of study
resultsnay be includeg th®MCin the list of aotis(ref. Vancouver convention 1988)
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APPENDIX B T Vaccination programme

RECOMMENDED VACCINATION PROIGR#tEaUtologous stem cell transplantation (HSCT) in the RAM
MS study

Vaccines Time after HSCT
Combination  vaccine All 6 mths 7 mths 12 m ths
tetanus, diphteria,
pertussis, inactivated
polio virus

with or without
Hemophilus influenza B
and/or Hepatitis B virus
components

Influenz a virus All At 4-6 m ths, followed by annual vaccination
(se asonal vaccine)

Pneumococcus All 3 mths 4 mths |5 mths
(Prevenar 13® or
corresponding vaccine)

Pneumococcus 12 mths
(Pneumovax® or
corresponding  vaccine)

Human papilloma virus Women according to EBMT* and National vaccine programmes;
(HPV) 3 doses starting 6  -12 mths after HSCT

Supplementary vaccines ( only if indicated):

Measles, mumps and Individual After 24 m ths if seronegativity against measles and
red pox (MMR) indication no ongoing immunosuppressive medication
(note: live vaccine)
Chicken pox (varicella) Individual After 24 m ths if seronegativity against varicella and
(note: live vaccine) indication no ongoing immunosuppressive medication
Hepatitis B Individual After 6 m ths if increased risk of infection
indication (work/travel)
Hepatitis A Individual For travelers to certain countries, and for people at high
indication risk of infection

* EBMT: European Society for Blood and Marrow Transplantation
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APPENDIX Ci Expanded disability status scale (EDSS)
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