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EXECUTIVE SUMMARY - CHANGE IN STUDY DESIGN IN PROTOCOL VERSION 7.0 

Protocol version 7 reflects a change in the study design. Prior versions of the protocol included a 
Phase Ib (Part A) - a dose-escalation phase to assess safety, tolerability and preliminary biological 
effects of CLS12311, followed by a Phase II (Part B), aiming to extend the safety dataset and 
gather proof-of-concept for efficacy of the treatment. The Sponsor has decided not to initiate the 
Phase II (Part B) study. This decision is not based on a change in the risk-benefit assessment. 
The current protocol version has therefore been amended to indicate that the study will conclude 
after completion of Phase Ib (Part A) only.  
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1 RESPONSIBILITIES AND ADDRESSES  

 
Coordinating Investigator   

 
 

 
 

 

Sponsor    Cellerys AG 
Wagistrasse 21  
8952 Schlieren, Switzerland 
EU legal representative 
SCOPE International 
Konrad-Zuse-Ring 18  
68163 Mannheim, Germany 

Chief Medical Officer   
       
      

Statistician     
  
  

 
 

      
      

CRO     SCOPE International 
     Konrad-Zuse-Ring 18, 68163 Mannheim 
     Phone: +49 621 429 390 

E-Mail: contact@scope-international.com 
 
 
 
SAE hotline: SAE reporting to SCOPE International by fax or email within 24 hours after 
obtaining knowledge of the event:   
 
     Fax: +370 523 27903  
     E-mail: safety@scope-international.com 
 
Emergency phone number (24/7): +370-5-2327902 
 
 
All institutions, participants and their contact details will be given in a separate document.  

mailto:safety@scope-international.com
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2 ABBREVIATIONS AND DEFINITIONS 

AE Adverse Event 
AESI 
AIDS 

Adverse Event of Special Interest 
Acquired Immunodeficiency Syndrome 

ALT  Alanine Aminotransferase 
APC  
AR 

Antigen-Presenting Cell 
Adverse Reaction 

AST  Aspartate Aminotransferase 
BL  
BMI 

Baseline visit 
Body Mass Index 

BP  Blood Pressure 
CD  Cluster of Differentiation 
CEL  Contrast-Enhancing Lesion 
CK Creatin Kinase 
ClinO Ordinance on Clinical Trials in Human Research 
CNS  Central Nervous System 
eCRF  electronic Case Report Form 
CRO  Clinical Research Organization 
CRP  C-reactive Protein 
CSF  
CSR 
CTCAE 
CTR 

Cerebrospinal Fluid 
Clinical Study Report 
Common Terminology Criteria of Adverse Events 
Clinical Trials Regulation (EU) No. 536/2014 

DMT  Disease Modifying Therapy 
DSMB  Data Safety Monitoring Board 
DTH  Delayed Type Hypersensitivity 
EAE  
EBV 

Experimental Autoimmune Encephalomyelitis 
Epstein Barr Virus 

ECG  Electrocardiogram 
EDC 1- Ethyl- 3- (3-Dimethylaminoprpyl) – carbodiimide 
EDSS  Expanded Disability Status Scale 
EDTA  Ethylene Diamine Tetra-Acetate 
ED Early Discontinuation 
eGFR 
EMA  

Estimated Glomerular Filtration Rate 
European Medicines Agency 

EOT  End of Treatment 
EOS End of Study 
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ETIMS  Establish Tolerance in MS 
FS Functional System 
GBCA Gadolinium-based contrast agent 
GCP  Good Clinical Practice 
GDPR General Data Protection Regulation 
GFR 
GGT 

Glomerular Filtration Rate 
Gamma-Glutamyltransferase 

GMP Good Manufacturing Practice 
GOT Glutamat-Oxalacetat-Transaminase 
GPT 
HED 
HIV 

Glutamat-Pyruvat-Transaminase 
Human Equivalent Dose 
Human Immunodeficiency Virus 

HLA Human Leukocyte Antigen 
HLA-DR Human Leukocyte Antigen Class II 
9-HPT 
HR 

Nine Hole Peg Test (clinical test for hand function) 
Heart Rate 

ICF  Informed Consent Form 
ICH  International Conference on Harmonisation 
ID (Patient) Identification 
IEC 
IFN 
IL 

Independent Ethics Committee 
Interferon 
Interleukin 

IMP Investigational Medicinal Product 
INR International Normalized Ratio 
IRB 
IRTS 
ISF 

Institutional Review Board 
Interactive Response Technology System 
Investigator Site File 

ITT Intent-To-Treat 
i.v. Intravenous 
MBP  Myelin Basic Protein 
MOG  Myelin Oligodendrocyte Glycoprotein 
MRI  Magnetic Resonance Imaging 
MS Multiple Sclerosis 
MSFC  Multple Sclerosis Functional Composite 
NA Not Applicable 
NFL Neurofilament Light Chain 
p-value Probability value 
PBMC  Peripheral Blood Mononuclear Cells 
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pH Value potential Hydrogenium-Value 
PLP  
PP 

Proteolipid Protein 
Per Protocol 

PT  Prothrombin Time 
PTT  
PV 
PVE 
RAB 
RASGRP 

Partial Thromboplastin Time 
Pharmacovigilance 
Polypropylene/Vinyl Ethylene Acetate 
Relapse Assessment Board 
RAS Guanyl Releasing Protein 

RBC  
RR 

Red Blood Cells 
Relative Risk 

RRMS Relapsing-Remitting Multiple Sclerosis 
SAE 
SAF 

Serious Adverse Event 
Safety Analysis Set 

SAP Statistical Analyses Plan 
SAR Serious Adverse Reaction 
SD Standard Deviation 
SDMT  
SJL mice 

Symbol Digit Modalities Test (cognitive test) 
Swiss James Lambert mice 

SFU Safety Follow Up 
SOP Standard Operating Procedure 
SP  Secondary Progressive 
SUSAR  Suspected Unexpected Serious Adverse Reaction 
T cell  
TCC 

T lymphocyte cell 
T Cell Clone/s 

TEAE Treatment Emergent Adverse Event 
TESAE Treatment Emergent Serious Adverse Event 
T25-FW Timed 25-Foot Walk Test 
TMF  
TSTA3 

Trial Master File 
Tissue Specific Transplantation Antigen 3, also known as GDP L-fucose 
synthase 

WCS  Worst Case Scenario 
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3 PROTOCOL SUMMARY / SYNOPSIS 

Study title Multicenter, Phase Ib/IIa Study on the Safety and Efficacy of Autologous 
Peptide-coupled Red Blood Cells in Patients with Relapsing Remitting 
Multiple Sclerosis 

Brief study title Peptide-coupled Red Blood Cells for the Treatment of Multiple Sclerosis 

Acronym RED4MS 

Version Number 7.0 

Version Date 2025-05-09 

Development phase Phase Ib 

Study No. MSB-IG-H-2101 

EU-CT No. 2023-510127-30-00 

Study drug Peptide-coupled red blood cells (CLS12311) 

Coordinating 
Investigator 

 
 

 
 

 

Sponsor Cellerys AG 
Wagistrasse 21  
8952 Schlieren, Switzerland 

EU legal representative: 
SCOPE International 
Konrad-Zuse-Ring 18,  
68163 Mannheim, Germany 

CRO SCOPE International 
Konrad-Zuse-Ring 18, 68163 Mannheim 
Phone: +49 621 429 390 
E-Mail: contact@scope-international.com

Study design Phase Ib open-label trial evaluating ascending-doses of CLS12311 

Note: Originally, the study was designed to include a Phase IIa part (Part B). 
The Phase IIa (Part B) will not be conducted. This amendment reflects the 
adjustment to a Phase Ib only design. 

Study objectives Safety Objective  
Primary safety objective: 

• To assess the safety and tolerability of CLS12311 in patients with
relapsing remitting multiple sclerosis (RRMS)

Secondary safety objective: 
• To assess the safety and tolerability of each dose group of CLS12311

Exploratory objective 
• To understand the mechanism/s of action of tolerance induction with

peptide-coupled RBCs and to identify biomarkers for measuring immune
tolerance induction
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Primary endpoint Safety endpoint 
• Safety and tolerability of CLS12311 measured by the number and 

severity of treatment-emergent adverse events (TEAEs) and treatment 
emergent serious adverse events (TESAEs) and/or worsening of 
disease by clinical (relapses) and imaging (number and size of brain 
MRI lesions) 

MRIs will be assessed centrally by independent readers. 

Secondary endpoints Safety endpoints 
• Number and severity of TEAEs and TESAEs in each dose group   
• Number of confirmed relapses in the treatment phase in each dose 

group 

• Changes in clinical measures of disease severity (EDSS, 9-HPT, T25-
FW, SDMT) following CLS12311 administration in each dose group  

Exploratory endpoints Exploratory immunological and biomarker measures 

• Percentage of patients in each dose group showing a reduction of 
antigen-specific T cells against the protein(s) they responded to at the 
study entry 

• Changes in predefined serum- and cellular biomarkers including 
autoantigen-specific T cell responses that would indicate 
proinflammatory activation 

  

Study plan Multicenter, open-label, dose-escalation Phase Ib trial evaluating the safety 
and tolerability of intravenous CLS12311 in subjects with RRMS. 

Eligibility will be assessed during baseline (week 0), when general patient and 
disease characteristics will be recorded. Patients who meet the criteria for 
enrollment will be sequentially allocated to one of the dose groups. The 
allocation to the dose group and timing of treatment administration will be 
coordinated centrally. 

All enrolled patients will be followed for at least 48 weeks, with visits as outlined 
in the Schedule of Events -Table 4.1.  
Open Label Treatment Phase: at least 17 weeks 
Single treatment cycle 
The safety and tolerability of a single treatment cycle of CLS12311 will be 
assessed in an open label, ascending dose study over three dose groups in a 
total of 9 patients. Patients will be allocated to a low (total dose ; n=2), 
medium (total dose ; n=3) or high dose (total dose ; n=4). Each 
dose group will start with a sentinel patient. The treatment will start with the 
lowest dose group. Further dosing in the higher dose groups will only be 
initiated if, in the preceding dose group, safety based on (S)AEs and relapses 
until visit 5 has been confirmed by Sponsor’s medical expert(s). To ensure the 
safety of dosing in the subsequent patient, a minimum time interval of four days 
will be established prior to dosing the next patient. The DSMB will evaluate all 
safety data of the ascending dose study after the last patient in Part A has 
completed the  
Second treatment cycle 

The safety and tolerability of a second treatment cycle of CLS12311 will be 
investigated in a subgroup of patients (n=6) from the initial ascending dose 
study of the first treatment cycle. The sentinel patients will not receive a second 
treatment cycle. All other patients will remain in the same dose group and 
receive a second treatment cycle of (n=1), (n=2) or (n=3) 
at  of the study. Thus, patients receiving a second treatment 
cycle will have the following total product exposure: low dose group 6x1011 
(n=1), medium dose group  (n=2) or high dose group  (n=3). 
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The second treatment cycle will only be administered after verifying the safety 
of the first treatment cycle given to the first patient in the next higher dose 
group, has been confirmed in . Only after confirmation of the tolerability 
and safety of the treatment in patient 3 (single dose of ) in  

, the second treatment cycle of patient 2 (total 
cumulative dose of ) will be permitted. Patients 4 and 5 will receive 
second treatment (total cumulative dose of ) only if the week 7 safety 
data of patient 6 (single dose of ) will support a second dosing of 
CLS12311.  

Information on the safety of the second treatment cycle in patient 2 will be 
available prior to administration of the second treatment in patients 4 and 5, as 
the information of the safety of the second treatment cycle in patient 4 or 5 will 
be available prior to dosing of the second treatment cycle in patients 7 - 9. In 
patients who received at least one dose of study drug and prematurely 
discontinue treatment period and/or choose not to stay in the study until the 

, a study visit according to the early discontinuation 
(ED) will be performed. 

After the last patient in the high dose group has completed  
the safety data (including MRI data, relapses and EDSS) from all patients will 
be evaluated by the DSMB.  

Safety Follow Up: approximately 31 weeks 

At the completion of the treatment phase at , patients 
will enter a safety follow up (SFU) of 31 weeks. During the safety follow up 
period patients will be assessed as per Schedule of Events - Table 4.1. 
Patients who discontinue the safety follow-up phase and their last visit has 
been more than 8 weeks ago, shall perform a study visit according to early 
discontinuation (ED) visit.  
Withdrawal Criteria 
Patients must be withdrawn from the study under the following circumstances: 

• Pregnancy detected at any time during the study. Pregnancy in patients 
who become pregnant after the first study dose will be followed until 
delivery. Patients may volunteer further information regarding child 
health at 12 months after birth  

• A positive result in the infectious disease screen analyzed according to 
local regulations during eligibility testing and/or release of autologous 
RBC donation.  

• The patient withdraws consent 

• Patient takes any of the drugs mentioned under exclusion criterion      No. 
2 (except for relapse treatment as outlined in section 11.2 of the study 
protocol) 

• The patient is unable or unwilling to comply with the protocol 

• Any other disease or condition which could interfere with the participation 
in the study according to the study protocol, or with the ability of the 
patients to cooperate and comply with the study procedures 

• Any medical condition, which the physicians and Investigators deem 
severe or compromising regarding the safety of the patient and/or the 
study results, e.g. disease progression requiring the use of effective MS 
treatment (DMT) 

  

Number of planned 
patients  

In total 9 patients will be enrolled to receive a first treatment cycle in an 
ascending dose study of CLS12311. 6 of these patients will receive a second 
treatment cycle once safety of the first treatment cycle has been confirmed. 
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Timelines  The total duration of study participation in Part A for each subject will be at 
least 48 weeks. Subject eligibility will be determined at Baseline (visit 1, week 
0), followed by a 17-week treatment phase and a 31-week safety follow up 
phase.  

The duration of the study is expected to be approx. 20 months. The end of this 
study is defined as the date when the last patient, last visit (LPLV) occurs. 

  

Patient population The study population will consist of patients with a diagnosis of RRMS in 
accordance with the revised 2017 McDonald Criteria. Patients previously 
treated with MS drugs will be allowed to participate in this study provided that 
they did not take certain medications within the timeframes defined in the 
exclusion criteria.  

Given MS's gender and age distribution, with females affected up to three 
times more than males, the study population is expected to have a higher 
proportion of females. 

Study location The study will be performed at approximately 12 sites in Europe. 

Main inclusion criteria 
 

General inclusion criteria (to be assessed at the beginning of the baseline 
period based on patient interview and medical history): 

1. RRMS according to the 2017 McDonald criteria 

2. Male or female patients (assigned at birth) aged 18-55 years inclusive 

3. Disease duration (since diagnosis) <10 years 

4. EDSS at baseline 0-5.5 

5. Untreated patients or patients being off therapy for the time periods listed 
under exclusion criterion No. 2. Patients are either not eligible to receive 
approved therapies or have explicitly chosen not to receive such therapies 
after being adequately informed by the investigators 

6. Only for sexually active female patients of childbearing potential (sexually 
mature, pre-menopausal and not surgically sterile): the patient is willing to 
use a highly effective method of contraception (defined in the study 
protocol) throughout the complete treatment phase or at least for 4 weeks 
after the last dose of CLS12311   

7. Male patients willing to use contraception (condoms) throughout the 
complete treatment phase or at least for 4 weeks after the last dose of 
CLS12311, unless surgically sterile 

8. Basic immunization against SARS-CoV-2, i.e. both doses of two-dose 
vaccines (or one dose of a vaccine and a SARS-CoV-2 infection before or 
after vaccination) OR a dose of a single-dose vaccine 

Main exclusion criteria General exclusion criteria (to be assessed at the beginning of the baseline 
period based on patient interview and medical history): 

1. Patients with an active chronic disease (or stable but treated with 
immunomodulatory/-suppressive therapy) of the immune system other 
than MS (e.g. rheumatoid arthritis, scleroderma, Crohn’s disease, 
ulcerative colitis, etc.) or with a known immunodeficiency syndrome (AIDS, 
hereditary immune deficiency, drug-induced immune deficiency) 

2. Prior treatment with any of the medications below within the specified time-
frame: 

a. glatiramer acetate, interferon-beta within 4 weeks prior to screening 
visit 1  

b. dimethylfumarate, diroximel-fumarate within 4 weeks prior to screening 
visit 1  
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c. teriflunomide within 4 weeks prior to screening visit 1, provided 
accelerated elimination procedure (eg. cholestyramine) was performed 
and teriflunomide plasma level are below 0.02 mg/L before 
randomization 

d. fingolimod, ozanimod within 12 weeks prior to screening visit 1, 
provided normal lymphocyte counts (see exclusion criterion No. 18) 

e. siponimod, ponesimod within 8 weeks prior to screening visit 1, 
provided normal lymphocyte counts (see exclusion criterion No. 18) 

f. natalizumab within 12 weeks prior to screening visit 1 

g. ocrelizumab, ofatumumab, rituximab, alemtuzumab, cladribine, 
mitoxantrone within 52 weeks prior to screening visit 1 

h. plasma exchange, intravenous immunoglobulin within 8 weeks prior to 
screening visit 1 

i. azathioprine, methotrexate, cyclophosphamide or any other 
continuous immunosuppressive therapy within 24 weeks prior to 
screening visit 1 

j. any other immunosuppressive monoclonal antibody treatment within 
24 weeks prior to screening visit 1 

k. Prior autologous hematopoietic stem cell transplantation 

l. Corticosteroid treatment for MS relapse within 4 weeks prior to 
screening visit 1  

m. Patients who participated in the ETIMSred trial  

3. History of HIV, chronic or active Hepatitis C, chronic or active Hepatitis B 
or prior Syphilis, which has not been sufficiently treated 

4. Long-Covid19 syndrome 

5. History of splenectomy or chronic liver disease 

6. History of coronary artery disease, chronic heart failure, aortic stenosis 

7. Current anticoagulation therapy 

8. Uncontrolled grade II hypertension (≥160 systolic and/or ≥100 diastolic 
blood pressure; according to ISH global practice guidelines) despite 
treatment or without treatment 

9. History of stroke 

10. Pregnant female confirmed by a positive pregnancy test or breast-feeding 

11. History of alcohol or drug abuse within the 1 year prior to screening visit 1 

12. History of or existing malignancy within the last 5 years prior to enrollment 
except history of basal cell carcinoma and melanoma in situ 

13. History of or existing relevant central nervous system disorder (other than 
MS) 

14. Allergy to gadolinium-based contrast agents 

15. Any other disease or condition, which could interfere with the participation 
in the study according to the study protocol, or with the ability of the 
patients to cooperate and comply with the study procedures 

Specific exclusion criteria (to be assessed during the baseline period): 

16. Anemia, defined as hemoglobin levels ≤12.5 g/dl (7.25 mmol/l) for female 
and ≤13.5 g/dl (8.37 mmol/l) for male participants (may be repeated if 11.5 
-12.5 g/dl in females and 12.5 - 13.5 g/dl in males) 
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17. Erythrocyte count <4.0 E12/L in female and <4.5 E12/L in male patients 
(may be repeated if >3.8 E12/L in female and >4.3 E12/L in male) 

18. Lymphopenia with total lymphocyte counts ≤1000/µl (may be repeated if 
>800/µl) 

19. Positive HIV testing 

20. Positive results of baseline period testing for serological markers for 
hepatitis B, C, and Syphilis indicating acute or chronic infection 

21. Patient is not eligible for blood donation according to local regulations  

22. Having one or more of the following laboratory results: 
a. Estimated glomerular filtration rate (eGFR)  60 mL/min/1.73 m2 

(may be repeated if eGFR is 45−59 mL/min/1.73 m2) 

b. ALT or AST  3  upper limit of normal (ULN; may be repeated if 3.1-
4  ULN) 

c. Total bilirubin greater than 2  ULN (may be repeated if 2.1−3 x ULN), 
with the exception for patients with Gilbert’s disease 

d. Platelet count ≤ 100  109/L (may be repeated if 80−100  109/L) 

e. Abnormalities in hepatic synthetic function tests (PT time, INR, PTT, 
albumin) as judged by the Investigator to be clinically significant 

  

Investigational 
product(s), formulation, 
route of administration 

The drug product CLS12311 consists of autologous red blood cells (RBCs) 
that have been chemically coupled with  peptides  

 from  proteins  
expressed in the brain and re-suspended in saline (150 ml).  
Placebo consists of autologous red blood cells (RBCs) re-suspended in saline 
(150 ml). 

CLS12311 and placebo are stored in standard bags for blood transfusions. 

CLS12311 and placebo will be administered by i.v. infusion typically over a 30 
to 60 minutes period. 

Dosing Single/first treatment cycle of CLS12311 will be given as follows: 
• Group 1 (2 patients):  

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  uncoupled RBCs (placebo)  

o Week 3:  
▪ Bag 1:  uncoupled RBCs (placebo) 
▪ Bag 2:  uncoupled RBCs (placebo)  

manufactured from a single blood donation     

• Group 2 (3 patients):  
o   

▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  uncoupled RBCs (placebo)  

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311) 
▪ Bag 2: 1 uncoupled RBCs (placebo) 

manufactured from a single blood donation  

• Group 3 (4 patients):  
o   
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▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  peptide-coupled RBCs (CLS12311) 

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311) 
▪ Bag 2:  peptide-coupled RBCs (CLS12311) 

manufactured from a single blood donation  

Second treatment cycle of CLS12311 will be given as follows: 
• Group 1 (1 patient):  

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  uncoupled RBCs (placebo)  

o   
▪ Bag 1:  uncoupled RBCs (placebo) 
▪ Bag 2:  uncoupled RBCs (placebo)  

manufactured from a single blood donation     

• Group 2 (2 patients):  
o   

▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  uncoupled RBCs (placebo)  

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311) 
▪ Bag 2:  uncoupled RBCs (placebo) 

manufactured from a single blood donation  

• Group 3 (3 patients):  
o   

▪ Bag 1:  peptide-coupled RBCs (CLS12311)  
▪ Bag 2:  peptide-coupled RBCs (CLS12311) 

o   
▪ Bag 1:  peptide-coupled RBCs (CLS12311) 
▪ Bag 2:  peptide-coupled RBCs (CLS12311) 

manufactured from a single blood donation  
  

Statistical methods  

Sample Size Calculation As this is an exploratory Phase Ib study focusing on safety and tolerability, no 
formal sample size calculation has been performed. 
The number of patients enrolled is considered sufficient to evaluate the safety 
and tolerability of CLS12311 and to collect preliminary exploratory biomarker 
data. The study is not powered for efficacy analyses. 

Analysis Populations • The enrolled analysis set includes all patients who provided informed 
consent. 

• The safety analysis set (SAF) includes all patients with blood donation for 
CLS12311 production. 

Safety analysis Adverse events (AE) will be coded using MedDRA and will be presented by 
primary System Organ Class (SOC) and Preferred Term. The analysis will 
focus on the treatment-emergent AEs (TEAE), i.e. AEs which started or 
worsened after blood donation for CLS12311 production. The frequency of 
TEAEs by dose group and in total will be summarized by incidences 
standardized to the number of patients at risk and rates standardized to the 
total observation time.  
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Frequencies of TEAEs by dose group and in total will also be presented by 
relationship to study treatment and by severity. Additional analyses will be 
performed for SAE, TESAE, adverse events of special interest (AESIs) and 
AEs leading to discontinuation. 
The number and percentages of patients having experienced a centrally 
confirmed relapse will be presented by dose group and in total.  
Descriptive summaries of observed values and changes from baseline will be 
presented for hematology and biochemistry variables by dose group. Each 
abnormal value will be flagged to show whether it is a value below or above 
the reference range and assessed by the Investigator for clinical relevance. 
The assessments of laboratory variables will be tabulated by visit for each 
clinical laboratory analyte by dose group and in total (frequency tables). 
The assessment of categorical urinalysis variables will be tabulated by visit for 
each urine parameter by dose group and in total (frequency tables). 
Vital signs will be described by summary statistics (by dose group and in total) 
for measured values and changes from baseline by visit.  
The number and percentages of patients with normal/abnormal findings in 
physical examinations will be presented by visit (by dose group and in total). 

Additional safety analyses will examine the changes in clinical parameters 
including EDSS, 9-HPT, T25-FW and SDMT following treatment with 
CLS12311.  

Further analyses Exploratory analyses will include quantitative and functional aspects of the 
obtained T cell responses as well as analysis of the influence of dose on other 
immune cell populations such as regulatory T cells and changes in soluble 
biomarkers. Biomarker data may also be explored in relation to safety and 
imaging parameters. All analyses will be exploratory and hypothesis-
generating.  

Safety analysis 
timepoints 

The safety evaluation will be conducted by the Sponsor’s Medical Expert(s) 
and/or the Data Safety Monitoring Board. 
Safety will be assessed at different timepoints: 
Single/First treatment cycle 

• After each patient in the low dose group completed  

• After each patient in the medium dose group completed  

• After each patient in the high dose group completed  

• After sentinel patients 3 and 6 completed  

• Data Safety Monitoring Board (DSMB) meeting after the last patient in 
the high dose group completed   

Second treatment cycle 

• After all patients in the low dose group completed  

• After the first patient (sentinel) in the medium dose group completed  
 

• After all patients in the medium dose group completed  

• After the first patient (sentinel) in the high dose group completed  
 

• After the last patient in the high dose group completed   
  

Data and Safety 
Monitoring (DSMB) 

A DSMB consisting of at least 3 independent MS- and trial-experienced 
neurologists will be established to closely monitor the safety of the trial. 
Besides tolerability and safety of CLS12311, the DSMB will also evaluate 
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worsening of MS assessed by new lesions on brain MRI and occurrence of 
relapses and progression of disability based on EDSS. 

After the last patient in the high dose group completed  and , the 
DSMB will evaluate all safety data (including MRI and clinical data).  
In addition, a DSMB meeting will be required any time during the trial, if any of 
the criteria mentioned below is met: 

• if at least 1 patient experiences AE graded as severe and at least 
possibly related to the IMP within the same dose level of CLS12311 or 
placebo  

• if at least 3 patients experience AEs graded as ‘moderate’ and at least 
possibly related to the IMP within the same dose level of 
CLS12311/placebo 

• If at least 3 patients (irrespective of the dose group) show an increase 
of >5 new lesions (CEL or new/enlarging T2) at  compared to 
the average number of new brain lesions (as defined above) observed 
during baseline 

• if a confirmed relapse (irrespective of the dose group), assessed as 
severe, occurred within 4 weeks after the last dosing 

The DSMB shall give recommendations on the following main outcomes: 

• stop further treatment or lower further dosing in individual patients 

• stop recruitment and/or treatment or lower dose for a specific treatment 
arm  

• stop recruitment and/or treatment for the clinical trial 

• continue the clinical trial as per protocol 

• any other trial modification (e.g. additional visits, assessments) 

Any recommendation will be explicitly documented in the meeting minutes.  
Based on the DSMB recommendations, the Study Steering Committee will 
decide on actions to be taken as outlined above. 
For the DSMB meetings, the DSMB will receive patient listings and statistical 
summaries, consisting of at least the following in addition to all available data 
on the patient(s) that made the meeting necessary: 

• All patients who experienced SAEs (including relationship and 
severity) 

• All patients who experienced AEs (including relationship and 
severity) 

• All patients who experienced AEs within one day following infusion 
of CLS12311/placebo including severity and relationship 

• All patients who experienced a relapse 

• Number of new brain lesions (CEL and new/enlarging T2) 

• EDSS scores 

• Safety relevant protocol deviations 

Detailed requirements on the presentation of listings and summaries and 
details of the premise and the scope of the DSMB will be specified in the DSMB 
Charter. 
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4 SCHEDULE OF EVENTS AND TREATMENT 
4.1 Part A  

Visit UV 
 

Unsche
duled12 

Week 

Study Phase BL Treatment SFU 
Informed consent x                 
Eligibility criteria x x                

Body weight, height x                 

ECG x                 

Medical history including 
MS history1 / 
Demography/ Smoking 
history/ Prior medication/ 
SARS-CoV-2 vaccination 
status 

x 

 

   

            

Physical examination x     x x      x  x x x 
Vital signs x x x x  x x  x x x  x  x x x 
Urine pregnancy test2 x x x x   x  x x x  x  x x x 
HLA typing11 x                 
Cranial MRI  x13      x13      x13  x14 x14 x14 
Hematology3/ Blood 
biochemistry4 x      x      x  x x x 

Urinalysis5 x      x      x  x x x 
Infectious disease 
screen17 x                 

EDSS x      x      x  x x x 
9-HPT, T25-FW, SDMT x      x      x  x x x 
Eligibility for blood 
donation6  

Blood donation  
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Visit UV 
 

Unsche
duled12 

Week 

Study Phase BL Treatment SFU 

CLS12311/ (Placebo)7  

Concomitant 
medication/procedures 

 x x x x x x x x x x x x x x x x 

MS relapse assessment  x x x  x x  x x x  x  x x x 
Adverse event 
assessment x x x x x x x x x x x x x x x x x 

Telephone-based AE 
assessment the next day 
following infusion18   

  x x      x x   
 

   

Antigen specificity9 x      x      x     
Biomarker blood x      x      x     

MS Multiple Sclerosis; MRI Magnetic Resonance Imaging; EDSS Expanded Disability Status Scale (neurological rating scale); 9-HPT Nine Hole Peg Test (clinical test for hand function); 
T25-FW Timed 25-Foot Walk; SDMT Symbol Digit Modalities Test (cognitive test); ECG electrocardiogram; BL Baseline; EOT End of Treatment; EOS End of Study; ED Early 
Discontinuation; SFU Safety Follow Up; HLA Human Leukocyte Antigen 
1 MS history means first MS symptoms and diagnosis, prior relapses, prior disease modifying therapies and symptomatic therapies. 
2 Only in female patients of childbearing potential (sexually mature, premenopausal and not surgically sterile). To be performed locally. 
3 Central lab: complete blood count with differential and platelet count, coombs test, coagulation studies (PT, PTT, INR) and sedimentation rate. Blood group (only at Visit 1).  
4 Central lab: Sodium, potassium, creatinine, eGFR, urea, total bilirubin, GGT, ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, fibrinogen, CRP, 
iron, ferritin, haptoglobin.  
5 Central lab: Specific gravity, pH, glucose, protein, ketones, nitrite, leucocytes and blood. 
6 Establishing the eligibility for the blood donation (blood count, hemoglobin and infectious disease screening) will be performed according to local regulations, with the sample for analysis 
taken either from the blood donation itself or from a separate blood draw from the patient prior to blood donation, as required locally. The minimum infectious disease panel to be tested is 
Anti-HIV1/2, HBsAg, Anti-HBc, Anti-HCV and screening for syphilis, and in Switzerland, the blood needs to be additionally tested for HTLV-1/2. 
7 According to dose escalation scheme. A blood compatibility test needs to be carried out prior to each infusion (bedside test or cross-matching according to local regulations). 
8 Dose group 1 will receive placebo only 
9 Cellerys lab: T cell response against one or more of the tolerizing peptides that will be coupled to RBC. 
10 For patients who prematurely discontinue the treatment phase and who have received at least one dose of study drug, the ED visit has to be performed immediately (but not earlier than 2 
weeks after the last dosing). For patients who prematurely discontinue the safety follow-up phase the ED visit has to be performed if last visit has been more than 8 weeks ago. 
11 Cellerys lab: Test for HLA-  alleles (no extra blood sample needed; will be taken from blood collected for antigen specificity testing).   
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12 In case that symptoms suggest a possible relapse, i.e. new neurological symptoms compatible with MS or worsening of previous symptoms and of at least 24 hours duration, an unscheduled 
visit will be performed. In case that symptoms are not related to a potential relapse, it is up to the Investigator to decide which of these assessments should be performed during the 
unscheduled visit. 
13 Brain MRI including Gadolinium enhanced 3D T1 MRI  
14 Brain MRI (without contrast) will be acquired 
15 A telephone interview will be conducted 3-5 days after the second dose of the first treatment cycle has been administered. 
16 The exact time point of V2 is not specified as it is based on central allocation to the dose group and depending on patient recruitment. Other assessments at the study site may be performed 
on the day before the blood donation 
17 Central labs: At visit 1 serology testing (Anti-HIV-1/2, HBsAg, Anti-HBc, Anti-HCV, screening for syphilis from biochemistry blood to check patient eligibility for blood donation) 
18 is carried out on the following working day. If the phone consultation of the  coincides with the phone visit , the phone consultation of the  will be skipped. 
19 For Sentinel Patients, no blood donation will be performed at . Only safety-related assessments will be conducted. 
20 Sentinel Patients are not required to attend  and , as no IMP will be administered. Instead, sites will perform telephone-based AE assessments. Optional 
onsite visits may be arranged upon patient request.
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5 INTRODUCTION 

5.1 Background Information 

5.1.1 Overview of Multiple Sclerosis 
Multiple sclerosis (MS) is a chronic inflammatory neurological disease, starting in early adulthood 
with a female to male ratio of 3:1 [1]. It affects 2.3 million individuals around the world and has a 
median global prevalence of 33 per 100.000 [2]. Patients with MS have a high risk for future 
disability, and MS is one the most frequent causes of neurologic impairment in young adults in 
Europe and North America. The disease is characterized by multifocal inflammatory infiltrates in 
the brain and spinal cord resulting in an injury to the myelin sheaths, oligodendrocytes and nerve 
cells and their processes [3]. The clinical presentation and the symptoms of MS are driven by the 
strategic location of inflammatory lesions triggering a wide spectrum of symptoms and signs, 
including (but not limited to) focal weakness, sensory deficits, double vision, loss of vision, 
imbalance, fatigue, urinary and bowel dysfunction, sexual impairment and cognitive decline.  
In approximately 80-90% of patients the disease starts with a relapsing-remitting disease course 
(RRMS), which can convert to a secondary-progressive disease course (SPMS) characterized by 
a steady increase in disability with or without superimposed relapses [4]. A relapse is an acute 
episode of a new neurological abnormality or worsening of a previously stable or improving pre-
existing neurological abnormality, which lasts for >24h, in the absence of fever or infection (see 
12.1.1.2). A subset of MS patients presents with a chronic neurological deterioration from the 
onset of disease, termed primary progressive MS.  
The diagnosis of MS is based on characteristic clinical presentation and neurological findings and 
supported by the presence of white matter lesions on magnetic resonance images (MRIs) of the 
brain and spinal cord, as well as signs of chronic inflammation detected in the cerebrospinal fluid 
(CSF). The diagnosis can be made if standard criteria are fulfilled [5].  
Various immunomodulating and/or immunosuppressive therapies are approved for the treatment 
of MS, including interferon-beta, glatiramer-acetate, dimethyl fumarate, diroximel fumarate, 
teriflunomide, fingolimod, siponimod, ozanimod, ponesimod, cladribine, natalizumab, 
ocrelizumab, ofatumumab, alemtuzumab and mitoxantrone. Overall, these treatments reduce the 
risk of the development of new brain lesions on average by 50-90% and the risk of clinical 
relapses by 30-60%. These therapies need to be administered for long periods of time and carry 
the risk of side effects, associated with global immunosuppression. 

5.1.2 Autoimmune Pathogenesis of MS and Role of T cells 
The pathogenesis of MS is driven by a complex interaction of genetic and environmental factors. 
Major environmental risk factors include sun exposure, vitamin D deficiency, smoking, obesity, 
Epstein Barr virus (EBV) infection and particularly infectious mononucleosis during early 
adulthood. The most important genetic risk factor in MS is the human leukocyte antigen (HLA) 
DR15 haplotype. Most of the other >200 genetic variants that confer a risk of developing the 
disease are associated with immune pathway genes [6]. Data from both human and animal 
studies suggest that the adaptive immune system and in particular autoreactive CD4+ T cells and 
B cells are important effector cells in the autoimmune pathogenesis of MS [7]. The fact that most 
of the genetic susceptibility for MS is conferred by the DR15 haplotype, supports the role of CD4+ 
T cells, since CD4+ T cells recognize antigens in the context of HLA-class II molecules [8]. Further 
evidence for the importance of autoreactive CD4+ T cells, comes from studies in blood and CSF 
of MS patients. The frequency of activated CD4+ T cells reactive to main constituents of the 
myelin sheath, such as myelin basic protein (MBP), proteolipid protein (PLP) and myelin 
oligodendrocyte glycoprotein (MOG), is increased in the peripheral blood of MS patients [9] [10] 
[11]. In particular, T cells targeting a set of immunodominant peptides from MBP, MOG and PLP 
(MBP13-32, MBP111-129, MBP146-170, PLP139-154, MOG1-20 and MOG35-55) with high 
avidity and a Th1 or Th1* (secreting IFN-γ and IL-17) cytokine phenotype, can be found in a large 



Document number: 
KS_RED4MS_CSP_DOK01_7.0 
Study number.: MSB-IG-H-2101 
EU-CT number: 2023-510127-30-00 

Clinical Study Protocol 
Version 7.0 

 
 

Based on H-04-067-01_v03 
 

Page 23 von 109 

CONFIDENTIAL 
 

fraction of RRMS patients [12]. Further evidence for the importance of myelin-reactive T cells 
comes from a clinical trial in MS, where an experimental therapy induced MBP 83-99-reactive 
Th1 CD4+ T cells, which caused exacerbation of disease [13]. 
More recent studies focusing on T cells, which are clonally expanded in brain lesions of MS 
patients, identified further non-myelin proteins as target antigens of the autoimmune response in 
MS patients [14; 15]. 
Analyzing the autologous proliferating T cell compartment in the blood of MS patients identified a 
T cell clone (TCC), which was also clonally expanded in MS brain lesions and recognized peptides 
from RAS guanyl-releasing protein 2 (RASGRP2) with high avidity [15]. Importantly, RASGRP2 
is expressed in both the brain and in proinflammatory B cells, which are important in the 
pathogenesis of MS.  
Beside analysis of peripheral blood cells, antigen-specific autoimmune responses can be 
detected in brain- and CSF-infiltrating lymphocytes of MS patients [16]. Brain -infiltrating TCCs 
isolated from active brain lesions of an MS patients recognized GDP-L fucose synthase (TSTA3) 
[14]. The T cell reactivity against TSTA3 could be confirmed in the CSF of a large number of MS 
patients [17].  

5.1.3 Peptide-coupled Cell Tolerance in Pre-clinical Models and MS Patients 

5.1.3.1 Summary of Preclinical Data 
A promising tolerization strategy employs autologous blood cells, which are chemically coupled 
with antigenic peptides using the cross linker 1-ethyl-3-(3-dimethylaminopropyl)-carbodiimide 
(EDC). 
The efficacy and mechanism of action of antigen-specific immune tolerance induced by peptide-
coupled cells has been studied in various non-clinical models of autoimmune diseases, 
transplantation and allergies, demonstrating significant therapeutic potential.  
Peptide-coupled cells have shown efficacy for either prevention or treatment or both of disease 
in murine models of autoimmune central nervous system (CNS) demyelination induced by myelin-
reactive T cells [12; 18; 19; 20], in the diabetes model in the Non-Obese Diabetic (NOD) mouse 
[21], and in other models of T cell-mediated autoimmune diseases including experimental 
thyroiditis, uveitis and neuritis [22; 23; 24], in allograft rejection [25], and allergic disease [26]. 
In  the experimental autoimmune encephalomyelitis (EAE) model, a single i.v. injection of 
splenocytes or RBC coupled with single- or mixtures of encephalitogenic myelin peptides using 
the cross-linker EDC is highly efficient in inducing peptide-specific tolerance in vivo [27; 28]. In a 
relapsing EAE model in SJL mice, induced with a peptide of proteolipid protein (PLP), induction 
of immune tolerance with peptide-coupled cells not only prevented animals from developing 
disease but even effectively reduced the onset and severity of all subsequent relapses when 
given after disease induction, indicating that specific tolerance can downregulate an ongoing 
autoimmune response [18; 29; 30; 31; 32; 33; 34; 35; 36; 37; 38; 39]. More relevant to the 
treatment of MS, studies in EAE have shown that tolerance can be simultaneously to induce 
tolerance to multiple epitopes using a cocktail of encephalitogenic myelin peptides provides the 
strategy to target autoreactive T cells with multiple specificities [40]. The regimen was superior to 
tolerance induction by oral, subcutaneous or intraperitoneal administration of antigen. 
Furthermore, it has been shown that the tolerization with peptide-coupled splenocytes prevent 
intra- and intermolecular spreading of the autoimmune response, that is the broadening to other 
than the inducing encephalitogen [37; 41]. While these findings are promising, the potential risks 
associated with the use of peptide-coupled cells, such as unexpected immune responses or 
anaphylactic reactions, must be considered when moving to clinical application.  
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5.1.3.2 Summary of Clinical Data with Peptide-Coupled Cell Based Therapies 
The initial clinical application of peptide-coupled cell treatment employed autologous peripheral 
mononuclear cells (PBMCs) which had been coupled with seven peptides (MBP1, MBP2, MBP3, 
MBP4, PLP1, MOG1, MOG2) from three myelin proteins (MOG, MBP, PLP). In a first-in-man 
phase Ib trial (ETIMS), a single infusion of peptide-coupled PBMCs was feasible, safe and well-
tolerated in MS patients up to a dose of 3x109 antigen-coupled PBMCs [12]. In patients receiving 
more than 1x109 peptide-coupled cells, a decrease in antigen-specific T cell responses could be 
observed [12]. 
During further clinical development autologous RBCs were introduced as tolerogenic carrier cells. 
The advantages of using RBCs include: 1) Flexibility to increase the dose with a single blood 
donation; 2) Available safety profile due to extensive experience with the use of RBCs in medicine; 
3) Well-established procedures for collection and storage of RBCs, considered routine and 4) 
RBCs target the liver as a tolerogenic organ. 
An open-label, dose-escalation, phase Ib study (ETIMSred) of a single infusion of autologous 
RBCs coupled with seven myelin peptides (TOL001) in 10 RRMS patients demonstrated an 
excellent safety and tolerability profile (Lutterotti et al. in preparation). Three dose groups, 
including 1x1010 (2 patients), 1x1011 (3 patients) and 3x1011 (5 patients) peptide-coupled RBCs 
were assessed and patients followed up to 6 months. Mechanistic studies performed in parallel 
with the trial showed preliminary evidence for induction of antigen-specific immune tolerance, with 
a reduction in peptide-specific T cell responses, increases in serum levels of IL-10 and the number 
of induced regulatory T cells. Given the excellent safety and tolerability of a single infusion of 

 peptide-coupled RBCs, an extension of the trial was performed, which included five 
patients from the initial phase Ib trial cohort. These five patients received an intensified regimen 
consisting of   peptide-coupled RBCs given . The extension 
of the phase Ib trial confirmed the safety and tolerability of this regimen. 
See the Investigator’s Brochure for detailed information on relevant non-clinical and clinical 
studies.  

5.1.3.3 Summary of the Investigational Product CLS12311 
CLS12311 consists of autologous RBCs chemically coupled with  peptides  

 from  proteins , which are re-suspended in 
saline solution. To date, the optimal dose has not been defined and will be tested during the 
RED4MS trial. The current dose range is between  and  peptide-coupled RBCs.  

Pharmaceutical form 

CLS12311 is a cell suspension for i.v. infusion, supplied as a sterile and preservative-free solution 
packaged in a 500 ml standard blood bag (CompoFlex, Fresenius, Germany). The sterile blood 
bag will be opened by a standard blood infusion kit before infusion. Each bag of CLS12311 
contains  peptide coupled RBCs. CLS12311 is supplied for single-use only. 

Mode of administration 

CLS12311 will be administered intravenously. Depending on the allocated dose, patients are to 
receive one or two 150 ml infusion(s) of CLS12311, administered around 30 to 60 min.   
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5.1.4 Use of Gadolinium-Based Contrast Agents as Auxiliary Medicinal Products 
Gadolinium-based contrast agents (GBCAs) will be used as auxiliary medicinal products (AxMPs) 
in this study to enhance MRI imaging for assessing disease activity in patients with RRMS.   
Various macrocyclic gadolinium agents, which have been approved for their intended use and 
are also part of standard medical care in managing RRMS, will be employed based on availability 
at the participating centers, as the Sponsor does not require the use of a particular agent. These 
agents have established safety profiles and improve diagnostic accuracy, supporting precise 
monitoring for the effective evaluation of the investigational medicinal product (CLS12311) in 
RRMS patients. 

5.2 Study Rationale 
In the last 20 years there has been considerable progress in the treatment of MS. Not only did 
the number of approved therapies increase (see section 5.1.1), but also the efficacy in reducing 
the burden of disease improved.  
However, the development of highly active therapies has come at the cost of sometimes limited 
tolerability and relevant safety concerns, which are particularly related to the lack of specificity 
and global immunosuppression. Therefore, there remains an unmet medical need for therapies 
that target the pathogenic immune response with high specificity and maintaining acceptable 
safety and efficacy profile.  

5.2.1 Rationale for the Study Population  
Due to their pathogenetic involvement, CD4+ T are one logical target for a highly specific 
therapeutic intervention. Therefore, early intervention using an antigen-specific tolerance 
protocol, which targets both activated and naïve autoreactive T cells specific for multiple disease-
relevant epitopes, could be an effective therapy for MS with an optimal safety profile. However, it 
may be important to start the treatment early in the disease process to prevent the diversification 
of the pathogenic immune response arising via a process called epitope spreading [41].  
The trial aims to include RRMS patients. Participants must be off approved therapies at the time 
of inclusion, have a baseline Expanded Disability Status Scale (EDSS) score of 0 to 5.5. The 
inclusion of patients who are off approved therapies is considered appropriate since all patients 
who participate in the treatment phase of the trial will receive active treatment. 
During the study patients will be followed for safety and tolerability of CLS12311. Hence, the 
selection criteria do not include disease activity or prior T cell reactivity to the antigens.  

5.2.2 Rationale for the Dosing Regimen 
The dose rationale for the starting dose in this first-in-human trial was defined based on preclinical 
studies using the no observable adverse effect level (NOAEL) and the minimal anticipated 
biological effect level (MABEL). A toxicological study in rats receiving the highest feasible dose 
of RBCs coupled with  peptides from  proteins  and 
given as 3 monthly cycles did not reveal any signs of toxicity. Each cycle consisted of a single 
injection of  peptide-coupled RBCs/kg given twice within 24h (total /kg within 24h) 
and repeated at monthly intervals for a total of three cycles. Thus, the NOAEL is set at  
peptide coupled RBCs/kg ( /60kg) for a single injection and  peptide coupled 
RBCs/kg ( /60kg) for the cycle therapy. The peptide cocktail also included the MOG91-108 
peptide, which is encephalitogenic peptide in the specific rat strain (Dark Agouti) to account for 
potential immunotoxicity. There were no signs of immunotoxicity in the course of the study. Also, 
a single dose toxicity study in mice with the set of  peptides coupled to RBCs did not reveal 
any adverse effects at a dose of  per mouse (i.e. /kg), which equals  in a 60 
kg person.  
In an EAE model in mice, we have demonstrated a dose dependent effect of peptide-coupled 
RBCs in the induction of immune tolerance, with higher efficacy of /kg compared to 

/kg, Hence, using the abovementioned conversion method, the MABEL for a 60kg human 
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can be set at  cells (see IB 7.1.2). However, in mice a dose dependent effect of peptide-
coupled RBCs in the induction of immune tolerance, with higher efficacy of  peptide-
coupled RBCs/kg (equivalent cells in 60 kg human) compared to  peptide-coupled 
RBCs /kg could be observed.  Consequently, also in humans a higher dose of peptide-coupled 
RBCs might be potentially more effective and is the main reason for testing additional higher dose 
of  peptide-coupled RBCs.  
In a phase Ib trial of autologous RBCs coupled with seven myelin peptides (ETIMSred trial), 
repeated dosing of  peptide coupled RBCs was safe and well tolerated, supporting the 
rationale for exploring higher doses.  
This clinical trial will assess the safety and tolerability of three different doses of CLS12311 from 

 to  peptide-coupled RBCs per treatment cycle (see section 10.2.1). One treatment 
cycle consists of two treatment days, . The IMP is supplied as single bag 
containing  peptide coupled RBCs per entity. Consequently, patients in the high dose group 
(  peptide-coupled RBCs) will receive two bags of  peptide-coupled RBCs on each 
treatment day, . This separation of the administration aims to reduce the 
maximum number of RBCs to be removed in liver and spleen in a short period of time. Pre-clinical 
data demonstrate removal of peptide-coupled RBCs within 24h after infusion. Under physiological 
conditions, approx.  RBCs are removed from the circulation. The administration of 

 -coupled RBCs and their fast removal, exceeds this number by  times. Hence, 
we decided to split the administration to two doses . This approach also 
allows for assessments of safety and tolerability prior to the next infusion.  
Similar to many vaccination schemes, a repetition of dosing in the time frame of 1-3 months is 
commonly used to render the immune tolerance induction more efficient. Several tolerization 
modalities, which were tested in MS patients [42; 43; 44] used repetitive applications of the 
tolerizing antigens. Pre-clinical data with peptide-coupled cells, show high efficacy of the single 
administration, without further relapses, however in a model of allotransplantation 2 doses of 
peptide-coupled splenocytes were required [45]. From the above data, we reasoned that the 
application of the second dosing cycle . 
Patients in the lower dose groups will also receive two infusions containing either CLS12311 or 

 autologous RBCs, not coupled with peptides (“placebo”).  

5.2.3 Rationale for the Study Design 
CLS12311 is given for the first time in humans, hence the clinical trial is designed to assess safety 
and tolerability of three dose regimens of CLS12311.  
The study will provide data on the safety of a single treatment cycle given in an ascending dose 
of CLS12311 and will further assess the safety and tolerability of a second treatment in a subset 
of patients.  
Initially, the safety and tolerability of a single treatment cycle of CLS12311 will be assessed in 
three dose groups in a total of 9 patients. Each dose group will start with a sentinel patient, who 
will inform about the safety of the treatment in the same dose group. To ensure the safety of 
dosing in the next patient a time frame of at least four days is defined prior to dosing of the next 
patient. The definition of this time frame is based on preclinical data showing complete processing 
of peptide-coupled RBCs in the first 24h after infusion (see IB 5.3). Immediate reaction to the 
therapy, e.g. hyperacute immune activation and cytokine release or thrombotic events, would be 
expected in the first hours after treatment. Due to the individual manufacturing of each product 
and related logistics, only one patient will be treated per week. The treatment will start in the 
lowest dose groups (2 patients). Further dosing in the higher dose groups (mid dose 3 patients, 
high dose 4 patients) will be initiated only after safety analysis of the respective prior dose group. 
During the course of the study the safety and tolerability of a second treatment cycle of CLS12311 
will be evaluated in 6 of the 9 patients who received a first treatment cycle. The first patient in 
each dose group (sentinel patient) will not receive a second treatment cycle of CLS12311, only. 
Further, patients in each dose group will receive a second treatment in  of the 
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trial. The time interval between the first and second treatment is supported by preclinical safety 
studies of repeated dosing in monthly intervals over a period of three months. The time interval 
also reflects the safety of a  between autologous blood donations. During dose 
escalation of the second treatment cycle, the cumulative dose given in each dose group does not 
exceed the single dose, which has already been applied to patients of the next higher dose group 
as part of the initial treatment cycle (see 10.2.1). Consequently, the second treatment of patients 
in the lower dose group will be administered only after confirming the safety of the total dose given 
to patients in the single ascending dose. Hence, the safety of the total dose in the single/first 
treatment cycle is confirmed prior to administration of a second treatment cycle. Please refer to 
section 0 for more details on the study design. 
In summary, the study is designed to provide a maximum of safety throughout both single dose 
escalation and second treatment.  
Furthermore, the combination of clinical, MRI and immunological parameters provides a 
maximum of information as to safety, and tolerability of experimental treatment approaches and 
is therefore ideal for early-phase development [13].  

5.2.4 Rationale for Biomarker Assessments 
Cell-, protein-, or RNA-based biomarkers will be analyzed to detect an unwanted immune 
activation, that is a safety signal, and to investigate the mechanisms of action immune tolerance 
induction with peptide-coupled RBCs including the assessment of immune reactivity to the 
peptides contained in CLS12311. Biomarkers may be analyzed in conjunction with safety or 
efficacy endpoints to identify possible association of the treatment with adverse immune reactions 
and/or adverse events. Adverse event reports will not be derived from biomarker data by the 
Sponsor, and biomarker data will not be included in the formal safety analyses for this study. In 
addition, biomarker data will not inform decisions on patient management. 

Biomarker samples will be obtained from all patients who have given their consent in the study.  
Refer to Appendix 24.1 for details on duration of sample storage, use of samples after patient 
withdrawal, confidentiality standards for data, and availability of data from biomarker analyses, 
ensuring compliance with both CTR and Swiss regulations.  

5.3 Risk-Benefit-Assessment  
Although highly active therapies are available in MS, these come at the cost of sometimes limited 
tolerability and severe safety concerns, which are particularly related to the lack of specificity and 
global immunosuppression. Thus, there clearly remains an unmet medical need for more specific 
interventions and better tolerated therapies. The induction of tolerance to target antigens offers 
the opportunity to attenuate specifically the pathogenic autoimmune response in an effective way 
with few side effects. In previous phase Ib trial, the application of autologous RBCs coupled with 
seven myelin peptides was safe and well tolerated. CLS12311 has been developed to include 5 
additional novel target antigens, which are important in MS patients. The present trial is conducted 
as a ascending-dose phase Ib study to assess the safety and tolerability of a higher dose of 
peptide-coupled RBCs. Both the addition of novel peptides and the higher dose-level are 
expected to increase the likelihood for efficacy. An independent Data Safety Monitoring Board 
(DSMB) will be established to monitor safety during the trial. CLS12311 aims at individualizing 
therapy in two regards. First, the autoimmune response against the tolerizing peptides or the 
protein containing the peptide respectively, will be tested in all patients participating in the trial. 
This step greatly increases the likelihood of demonstrating whether antigen-specific immune 
tolerance is achieved and understanding it by mechanism-of-action-oriented immunological 
studies. Furthermore, the tolerization by CLS12311 involves the use of autologous cells of the 
patient, adding to the safety of the treatment. The specificity and pre-clinical safety profile are 
considered major advantages of this treatment.  
Unique advantages of CS12311 therapy are a) the use of a set of peptides that covers a broad 
set of the immunodominant epitopes of those proteins, which are targeted by autoreactive T cells 
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in MS, b) different from all other tolerization therapies, peptide-coupled cell tolerance was shown 
to prevent epitope spreading. 
Given the excellent tolerability of peptide-coupled RBCs so far, and the safety-focused design of 
this Phase I trial, the potential benefits of the expanded peptide pool and increased dose are well 
balanced to the risks of this development step. To support patient safety, comprehensive safety 
measures are in place, including regular monitoring during and after infusion, immediate access 
to supportive care for managing any adverse effects, and thorough eligibility assessments. 
Detailed information about the known and expected benefits and risks and reasonably expected 
adverse events (AEs) of CLS123 is provided in the latest version of the Investigator’s Brochure 
and informed consent form (ICF). The COVID19 pandemic has brought additional uncertainties 
and risks, particularly to patients with long-term immunosuppressive therapies and thereby 
increasing the burden of disease considerably. A treatment regimen aiming at induction of 
antigen-specific immune tolerance and sparing the protective immune responses, might reduce 
this burden and improve the reactivity to the pathogen and/or a vaccine, aiming to prevent an 
infection.  
Patients participating in the RED4MS trial will remain off immunosuppressive therapies for the 
duration of the trial. The treatment with CLS12311 is not expected to interfere with an antiviral 
immune response. Hence participation in RED4MS trial is not expected to increase the risks 
associated with SARS-CoV-II infection.  
The COVID19 pandemic is rapidly evolving requiring flexibility in adapting measures to ensure 
the safety and well-being of trial participants and the integrity of the trial. During the conduct of 
the trial all measures will be taken, according to national recommendations and local regulations, 
to reduce the risk of viral transmission and infection of trial participants. The Sponsor will follow 
regulatory guidance relevant to the management of the clinical trial in the COVID19 pandemic. 
The Sponsor together with Steering Committee of the trial will assess the situation on a regular 
basis and implement any necessary safety measures.   
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6 STUDY OBJECTIVES AND ENDPOINTS 

Table 6-1 Study Objectives and Endpoints 

Primary Objectives Primary Endpoints 

Safety objective  
To assess the safety and tolerability of 
CLS12311 in patients with RRMS  

 

 

Primary Safety Endpoint  
The primary safety endpoint is measured by the 
number and severity of adverse events (AEs) and 
serious adverse events (SAEs) and/or worsening of 
disease measured by clinical (relapses) and 
imaging (number and size of brain MRI lesions) 
parameters.  

Secondary Objectives Secondary Endpoints 

Safety objectives  
To assess the safety and tolerability of 
each dose group of CLS12311 
 
 
 
 
 
 
 
  

Safety Endpoints  
• Incidence of treatment-emergent AEs (TEAEs) 

and treatment-emergent SAEs (TESAEs) 
(number and severity) in each dose group 

• Number of confirmed relapses in the treatment 
phase in each dose group 

• Changes in clinical measures of disease 
severity: EDSS, T25-FW, 9-HPT, SDMT in 
each dose group.  

Exploratory Objectives  Exploratory Immunological and Biomarker 
Measures  

To assess biomarkers indicating 
unwanted immune activation, and 

To understand the mechanism/s of 
action of tolerance induction with 
peptide-coupled RBCs and to identify 
biomarkers for measuring immune 
tolerance induction 

• Percentage of patients in each dose group 
showing a reduction of antigen-specific T 
cells against the protein(s) they responded to 
prior to study entry 

• Changes in predefined serum- and cellular 
biomarkers including autoantigen-specific T 
cell responses that would indicate 
proinflammatory activation.  
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7 STUDY DESIGN 

Open-label, ascending-dose Phase Ib trial to evaluate the safety and tolerability of three doses of 
CLS12311 in patients with relapsing-remitting multiple sclerosis (RRMS). 
The study will be conducted at approximately 12 sites in Europe. 
 The total duration will be at least 48 weeks for each participant and will include a total of 16 visits 
divided into two phases: an open-label treatment phase and a safety follow-up phase. The study 
phases are described in more detail in the following paragraphs. 
Patient eligibility will be assessed during the Visit 1 (week 0) at baseline, where general patient 
and disease characteristics will be recorded. Patients who meet the criteria for enrollment will be 
sequentially allocated to one of the dose groups. The allocation to the dose group and the timing 
of treatment administration will be centrally coordinated to ensure appropriate safety assessments 
between dosing of patients. Hence, the time-period between  might vary between 
patients.  
If safety and tolerability during the first treatment cycle, a subset of patients will receive a second 
administration of CLS12311 in a dose escalating second treatment cycle. Additional information 
on the rationale of the study design is given in section 5.2.3. 

7.1 Open Label Treatment Phase: at least 17 weeks 
The key measures, which have been implemented to ensure the safety of trial participants are 
briefly highlighted: 

- Single ascending dosing starting with sentinel patient in each dose group 
- An interval of at least 4 days between dosing of patients 
- Safety assessments between dosing of each patient  
- A scheduled DSMB meeting to assess safety of dosing after the last patient completes 

  
- Stringent criteria have been defined to trigger immediate DSMB safety assessments at 

any time during the trial 
- Strict enrollment to allow safety assessment of the first treatment cycle prior to 

administration of second treatment cycle 
- The second treatment cycle to be administered only after the safety of the first treatment 

cycle of the higher dose group has been confirmed 
- The cumulative dose during second treatment cycle does not exceed the total dose of 

the first treatment cycle, for which safety had already been confirmed    
 
Single/First treatment cycle  

The safety and tolerability of a single treatment cycle of CLS12311 will be assessed in an 
ascending dose study across three dose groups involving a total of 9 patients. Patients will be 
allocated to a low (total dose ; n=2), medium (total dose ; n=3) or high dose (total 
dose ; n=4) 
Each dose group will start with a sentinel patient, who will inform about the safety of the treatment 
before dosing additional patients. To ensure the safety of dosing in the subsequent patient, a 
minimum time interval of four days will be established prior to dosing the next patient. This time 
frame is based on preclinical data showing that peptide-coupled RBCs are fully processed in the 
first 24h after infusion (see IB 5.3). However, due to the individual manufacturing process of each 
product and related logistics, only one patient will start treatment per week. Patients who fail to 
meet the eligibility criteria during screening will be replaced. 
The treatment will start with the lowest dose group (2 patients). Higher dose groups (medium 
dose in 3 patients, high dose in 4 patients) will only be initiated once safety data from the 
preceding dose group, based on (S)AEs and relapses, has been confirmed by Sponsor’s medical 
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expert(s). The corresponding data should be entered into the eCRF in timely manner, within 24 
hours at the latest. 
The first patient in each dose group (sentinel patient) will receive a single treatment of CLS12311. 
Sentinel patients will not receive a second treatment cycle. All sentinel patients will be followed 
with safety visits until Visit 16 (week 48) according to the schedule of visit (see section 4.1). The 
safety follow-up of sentinel patients will inform about the safety of the treatment prior to second 
dosing of other patients. 
Second treatment cycle 
The safety and tolerability of a second treatment cycle of CLS12311 will be evaluated in a subset 
of patients (n=6) from the single ascending dose study. Patients who receive a second treatment 
cycle in  of the trial will remain in the same dose group, i.e. low (total dose ; 
n=1), medium (total dose ; n=2) or high dose (total dose ; n=3). Hence, patients 
receiving a second treatment cycle will have the following total product exposure during the trial: 
low dose group  (n=1), medium dose group  (n=2) or high dose group  
(n=3), 
The  between the first and second treatment cycle is supported by preclinical 
safety studies of repeated dosing at monthly intervals over a period of three months. The safety 
of a  between autologous blood donations is also reflected in the dosing 
schedule.  
The second treatment cycle will only be initiated after the safety of the first treatment cycle has 
been confirmed for the next higher dose group. The cumulative dose given to patients in the 
second treatment cycle will not exceed the dose of the first treatment cycle, which has already 
been administered to patients in the next higher dose group (see 5.2.3). 
Safety Monitoring and DSMB Review 

Safety and tolerability will be assessed using vital sign measurements, clinical laboratory tests 
(hematology, blood chemistry, and urine tests), physical examinations, and monitoring for (S)AEs 
and relapses. 
Twice, after patient 3 and then after patient 6 have completed , the Sponsor’s 
medical expert(s) will review safety data, including any serious and severe events judged to be 
related to peptide-coupled RBCs, to confirm safety of repeated dosing for patient 2 and for 
patients 4 and 5, respectively. 
To ensure availability of safety data a stringent enrollment of patients has been defined (Figure 
7-1).  
Patients 1, 2 and 3 will be enrolled to receive a dose of  of peptide-coupled RBCs (patients 
1 and 2) or  (patient 3) in the first treatment cycle (see 10.2.1). Only after confirmation of 
the tolerability and safety of the first treatment cycle in patient 3 (single dose of ) at safety 
assessments visit in ), the second treatment cycle of 
patient 2 (total cumulative dose of ) will be permitted. 
Accordingly, patients 4, 5 and 6 will be enrolled . Patients 4 and 5 will only 
receive the second treatment cycle (total cumulative dose of ) if the  safety data 
of patient 6 (single dose of ) will support second dosing of CLS12311. 
The second treatment cycle of the last three patients (patients 7 - 9) will be administered only 
after the safety and tolerability of second treatment cycle has been confirmed in patients 4 or 5. 
If safety data of  from patients 3 or 6 are not available due to prematurely 
discontinuation, second dosing of patient 2, 4 or 5 need to be postponed until sentinel patients 
are replaced and safety data are available.  
After the last patient in the high dose group has completed  safety data (including 
MRI data, relapses and EDSS) of all patients will be evaluated by the DSMB.  
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If any of the treatment regimens are deemed to be unsafe, the DSMB may recommend protocol 
modifications or omit any of the dose levels (see Section 19.1.3). A substantial change will be 
submitted for approval by IRBs/ECs and the regulatory authorities, in accordance with CTR and 
Swiss ClinO (see Section 19.7).  
Dosing schedules and adherence to time frames (as mentioned above) between patients and 
across different sites and countries will be secured by close coordination between the Sponsor, 
the manufacturer and participating sites.  
For patients who donated blood for study drug manufacturing and/or  received at least one dose 
of study drug but prematurely discontinue treatment period and/or choose not to stay in the study 
until the , an Early Discontinuation (ED) visit will be performed (see section 
14.1.9) to capture safety data and ensure continued patient monitoring. 
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Figure 7-1 Patients’ enrollment and safety assessments in the treatment phase  
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7.2 Safety Follow Up Phase: approx. 31 weeks 
At the completion of the treatment phase, patients will enter a 31-week safety follow up (SFU) 
period, including three visits: three weeks after the end of the treatment period (Week 20), at 
Week 24 and at Week 48. 
During the SFU, patients will be assessed at clinical visits as per Schedule of Events – please 
refer to Table 4.1 for further details. 
The DSMB will reconvene after the completion of  to assess the safety outcomes 
of the trial.  
If patients wish to discontinue the unblinded SFU and the last visit has been more than 8 weeks 
ago, they should be invited for an ED visit to capture safety data and ensure continued patient 
monitoring. 
As the duration of the treatment effect is not known, patients may begin another DMT during the 
SFU, at the discretion of the investigator. However, every effort should be made to have patients 
complete the SFU and all related assessments, regardless of whether or not they receive 
alternative treatment for their MS. 
In summary, this Phase Ib trial is designed to provide a maximum of safety throughout both single 
dose escalation and second treatment cycle. 
Safety data will be evaluated by a DSMB after key milestones to assess the overall safety of 
CLS12311 and the different dose levels tested. A brief overview of the course of the Phase Ib 
study is shown in Figure 7-2. 
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Figure 7-2 Study Design  
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8 STUDY POPULATION 

8.1 Patient Population 
The study population will consist of patients with a diagnosis of RRMS in accordance with the 
revised 2017 McDonald Criteria [5]. Given the gender and age distribution typical of MS - where 
females are affected up to three times more often than males - the study population is expected 
to reflect a higher proportion of female participants. 
Patients previously treated with MS drugs will be allowed to participate in this study, provided that 
they did not take certain medications within the timeframes defined in the exclusion criteria. 
It is mandatory that the decision for discontinuation prior treatments was made by the patient 
independently of the participation in the RED4MS trial. Patients entered for this study should not 
be withdrawn from MS therapies for the sole purpose of meeting eligibility for the RED4MS trial. 
Screening and enrollment will focus on meeting the inclusion and exclusion criteria before 
performing the MRI and blood withdrawals required to assess the specific qualification/exclusion 
criteria. 
Patients not eligible for the study will be considered as screening failures, i.e. no further study-
related assessments/treatments will be performed on these patients and they will be offered the 
standard medical care by their physician.  
To characterize the study population with respect to key HLA associations in MS, HLA typing for 
HLA-  alleles is performed. These alleles are among the most 
frequently associated with MS,

. The resulting data may be used for exploratory 
analyses. 

8.1.1 Inclusion Criteria 

General inclusion criteria (to be assessed at the beginning of the baseline period based on patient 
interview and medical history): 

1) RRMS according to the 2017 McDonald criteria 
2) Male or female patients (assigned at birth) aged 18-55 years inclusive 
3) Disease duration (since diagnosis) <10 years 
4) EDSS at baseline 0-5.5 
5) Untreated patients or patients being off therapy for the time-periods listed under exclusion 

criterion No. 2. Patients are either not eligible to receive approved therapies or have 
explicitly chosen not to receive such therapies after being adequately informed by the 
investigators 

6) Only for female patients of childbearing potential (sexually mature, pre-menopausal and 
not surgically sterile): the patient is willing to use a highly effective method of contraception 
throughout the treatment phase or at least for 4 weeks after the last dose of the study 
drug.  Accepted methods are: 

o Use of oral, injected or implanted hormonal methods of contraception or other 
forms of hormonal contraception that have comparable efficacy for example 
hormone vaginal ring or transdermal hormone contraception 

o Placement of an intrauterine device or hormone-releasing intrauterine system 
o Bilateral tubal occlusion or vasectomy of the male partner 

7) Male patients willing to use contraception (such as a condoms) throughout the treatment 
phase or at least for 4 weeks after the last dose of the study drug, unless surgically sterile 
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8) Basic immunization against SARS-CoV-2, i.e. both doses of two-dose vaccines (or one 
dose of a vaccine and a SARS-CoV-2 infection before or after vaccination) OR a dose of a 
single-dose vaccine  

8.1.2 Exclusion Criteria 

General exclusion criteria (to be assessed at the beginning of the baseline period based on patient 
interview and medical history) *: 

1) Patients with an active chronic disease (or stable but treated with immunomodulatory/-
suppressive therapy) of the immune system other than MS (e.g. rheumatoid arthritis, 
scleroderma, Crohn’s disease, ulcerative colitis, etc.) or with a known immunodeficiency 
syndrome (AIDS, hereditary immune deficiency, drug-induced immune deficiency) 

2) Prior treatment with any of the medications below within the specified time-frame: 
a. glatiramer acetate, interferon-beta within 4 weeks prior to screening visit 1  
b. dimethylfumarate, diroximel-fumarate within 4 weeks prior to screening visit 1  
c. teriflunomide within 4 weeks prior to screening visit 1, provided accelerated 

elimination procedure (eg. cholestyramine) was performed and teriflunomide plasma 
level are below 0.02 mg/L before randomization 

d. fingolimod, ozanimod within 12 weeks prior to screening visit 1, provided normal 
lymphocyte counts (see exclusion criterion No. 18) 

e. Siponimod, ponesimod within 8 weeks prior to screening visit 1, provided normal 
lymphocyte counts (see exclusion criterion No. 18) 

f. natalizumab within 12 weeks prior to screening visit 1 
g. ocrelizumab, ofatumumab, rituximab, alemtuzumab, cladribine, mitoxantrone within 

52 weeks prior to screening visit 1 
h. plasma exchange, intravenous immunoglobulin within 8 weeks prior to screening 

visit 1 
i. azathioprine, methotrexate, cyclophosphamide or any other continuous 

immunosuppressive therapy within 24 weeks prior to screening visit 1 
j. any other immunosuppressive monoclonal antibody treatment within 24 weeks prior 

to screening visit 1 
k. Prior autologous hematopoietic stem cell transplantation 
l. Corticosteroid treatment for MS relapse within 4 weeks prior to screening visit 1 
m. Patients who participated in the ETIMSred trial 

3) History of HIV, chronic or active Hepatitis C, chronic or active Hepatitis B or Syphilis, which 
had not been sufficiently treated 

4) Long-Covid19 syndrome 
5) History of splenectomy or chronic liver disease 
6) History of coronary artery disease, chronic heart failure, aortic stenosis 
7) Current anticoagulation therapy 
8) Uncontrolled grade II hypertension (≥160 systolic and/or ≥100 diastolic blood pressure 

according to ISH global practice guidelines) despite treatment or without treatment 
9) History of stroke 
10) Pregnant female confirmed by a positive pregnancy test or breast-feeding 
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11) History of alcohol or drug abuse within the 1 year prior to screening visit 1 
12) History of or existing malignancy within the last 5 years prior to enrollment except history 

of basal cell carcinoma and melanoma in situ  
13) History of or existing relevant central nervous system disorder (other than MS) 
14) Allergy to gadolinium-based contrast agents 
15) Any other disease or condition, which could interfere with the participation in the study 

according to the study protocol, or with the ability of the patients to cooperate and comply 
with the study procedures. 

Specific exclusion criteria (to be assessed during the baseline period): 

16) Anemia, defined as hemoglobin levels 12.5 g/dl (7.25 mmol/l) for female and 13.5 g/dl 
(8.37 mmol/l) for male participants (may be repeated if 11.5-12.5 g/dl in females and 12.5-
13.5 g/dl in males) 

17) Erythrocyte count <4.0 1012/L in female and <4.5 E12/L in male patients (may be repeated 
if >3.8 E12/L in female and >4.3 E12/L in male) 

18) Lymphopenia with total lymphocyte counts ≤1000/µl (may be repeated if >800/µl) 
19) Positive HIV testing 
20) Positive results of baseline period testing for serological markers for hepatitis B, C, and 

Syphilis indicating acute or chronic infection 
21) Patient is not eligible for blood donation according to local regulations  
22) Having one or more of the following laboratory results: 

a. Estimated glomerular filtration rate (eGFR) 60 mL/min/1.73 m2 (may be repeated if 
eGFR 45−59 mL/min/1.73 m2) 

b. ALT or AST  3  upper limit of normal (ULN; may be repeated if 3.1-4  ULN) 
c. Total bilirubin greater than 2  ULN (may be repeated if 2.1−3 x ULN), with the 

exception for patients with Gilbert’s disease 
d. Platelet count ≤ 100  109/L (may be repeated if 80−100  109/L) 
e. Abnormalities in hepatic synthetic function tests (e.g. PT, INR, PTT, albumin) as 

judged by the Investigator to be clinically significant 

9 SELECTION AND WITHDRAWAL OF PATIENTS 

9.1 Informed Consent 
An informed consent, written in accordance with the principles of the Declaration of Helsinki, CTR 
and applicable national laws of the respective country has to be obtained from all patients. The 
informed consent forms prepared by the sponsor and approved by the ethics committees and/or 
competent authorities will be provided to the study centres in the local language. Each patient will 
sign the Informed Consent Form (ICF) before entering the study, i.e. before any study-related 
activities (e.g. study-specific blood drawings, baseline assessments). The study's objectives, the 
procedures involved, the benefits and risks of the study, alternative treatment options and the 
voluntary nature of participation must be explained to each subject. Patients must be given 
sufficient time to consider whether they wish to participate in the study. A person designated by 
the Investigator may give the information, if permitted by local regulations. 
A copy of the signed and dated ICF must be given to the subject, while the original signed and 
dated ICF will be retained with the study records.  
The overall process of obtaining informed consent should be documented in the medical record 
by the Investigator. Should there be any amendments to the Final Protocol that may directly affect 
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the willingness of the patient’s participation in the study e.g. a change to study procedures or 
when new information becomes available, the ICF must be amended to incorporate this 
modification and the patient’s informed re-consent must be obtained. 
For any updated Consent Forms, the medical records for each patient shall document the 
informed consent process and that written informed consent was obtained using the 
updated/revised Consent Forms for continued participation in the study.  

9.2 Patient Identification 
All patients participating in the study will be assigned a unique, study-specific, patient identification 
number (Patient ID) at visit 1, which will be kept throughout the study duration. The format of the 
patient ID is as follows: C-NN-XX, where C is the country number (starting with 1 for the first 
country, 2 for the second, etc.). NN is the site number (with leading zero as appropriate, starting 
with 01), and XX is the serial number of the patient (with leading zero as appropriate starting with 
01).  
Example: The patient ID of the first patient entering the Visit 1 at site 01 in country number one 
would be: 1-01-01. 
Patients will be identified by their Patient ID to ensure data protection and confidentiality. The 
Investigator must maintain a list of patient names corresponding to the respective patient IDs, 
stored securely in compliance with both GDPR and Swiss data protection laws. The Patient ID is 
unique to each participant and cannot be reassigned to another individual. 

9.3 Stopping and Discontinuation Criteria 
A patient’s participation in the study is considered complete when all visits according to the 
assessments schedule have been performed (“study completers”). Patients who do not fulfil the 
inclusion or qualification criteria or who fulfil any exclusion criterion will be considered “screening 
failures”. Patients meeting the qualification criteria who leave the study prior completing all 
scheduled visits will be regarded as “premature discontinuations”. In the event of screening failure 
or premature discontinuation, the reason has to be documented. 
If the study as a whole or the participation of an individual trial site is prematurely terminated or 
suspended, the concerned Investigator(s), independent ethics committee(s) (IEC(s)) and 
regulatory authority(ies) will be promptly informed by the Sponsor and provided with the reasons 
for the termination or suspension, in compliance with CTR Article 37 and Swiss ClinO Article 38. 
Furthermore, the clinical trial patients at the concerned trial site(s) must be immediately informed 
by the respective Investigator about a premature termination of the clinical trial.  
All documentation related to screening failures, premature discontinuations, and trial terminations 
will be securely stored and made accessible for regulatory inspection. 

9.3.1 Discontinuation Criteria Related to the Study 
The study can be terminated by the Sponsor Cellerys at any time. 
The criteria for early discontinuation / termination of the clinical trial include (not exclusively):  

• An unexpected, significant, or unacceptable safety risk to participants enrolled in the study.  

• A decision based on recommendation from applicable boards after review of safety data. A 
DSMB will be implemented to assess safety to provide rationale for discontinuation of the 
study (section 19.1.3). 

• Patients cannot be recruited in sufficient numbers. 
In the decision to terminate, Cellerys will always consider participants’ welfare and safety. Should 
early termination be necessary, participants must be seen as soon as possible as described in 
section 14.1.9.  



Document number: 
KS_RED4MS_CSP_DOK01_7.0 
Study number: MSB-IG-H-2101 
EU-CT number: 2023-510127-30-00 

Clinical Study Protocol 
Version 7.0 

 
  

Based on H-04-067-01_v03 
 

Page 40 von 109 

CONFIDENTIAL 
 

The Investigator may receive additional procedures to ensure that adequate consideration is 
given to the protection of the participant’s interests. The Investigator or Sponsor depending on 
local regulation will be responsible for informing IRBs/IECs of the early termination of the trial. 
For every patient who prematurely discontinues the trial prior to Visit 3 (dose group 1) or Visit 4 
(dose groups 2 and 3), an additional patient will be included. Every sentinel patient who 
discontinues the trial prior to  has to be replaced. In the mid dose group, safety 
data of the second treatment cycle should be available from at least one patient (patient 4 or 5).. 
Any patient with insufficient safety information may be replaced at the discretion of the Sponsor, 
to maintain the safety integrity of the dose escalation schedule.  
For participants who choose to withdraw from the study, all data collected up to the point of 
withdrawal will be securely stored and analyzed per protocol.  

9.3.2 Discontinuation Criteria Related to the Study Site 
Discontinuation of the clinical study in an individual study site may occur because of various 
reasons including but not limited to: 

• Failure of Investigator to comply with the ICH-GCP and/or applicable regulatory 
requirements. This includes failure to adherence to data protection and data security 
requirements if occurring repeatedly. 

• Submission of knowingly false or incomplete information from the site to the Sponsor, 
study monitor, or the authorities. 

• Repeated non-adherence to protocol requirements including insufficient data quality 
(missing data in (e)CRFs occurring repeatedly). 

• Failure of the Investigator at a site to enrol patients into the study/ Excessively slow 
recruitment. 

• Lack of study activity (i.e. all patients have completed the study and all obligations have 
been fulfilled). 

9.3.3 Discontinuation Criteria Related to the Patient 

The patients will be advised in the Informed Consent Forms that they have the right to withdraw 
from the study at any time without prejudice and may be withdrawn at the Investigator's / 
Sponsor’s discretion at any time.  
Withdrawal of individual patients from treatment or from the study respectively is caused by (but 
is not limited to) the following reasons: 

• Pregnancy detected at any time during the study.  

• At the discretion of the Investigator  

• Disease progression requiring the use of effective MS treatment (DMT) 

• Major protocol deviation(s) 

• Ineligibility/Development of one or multiple protocol-specified withdrawal criteria 

• Adverse Event 

• At the specific request of the sponsor 

• The patient withdraws of consent 
• Lost to follow-up 

In case a patient does not reappear to any scheduled visit (i.e. is lost to follow-up) reasonable 
effort should be made to contact this patient in order to complete assessments and/or to evaluate 
the reason for non-appearance (possibly implicit withdrawal of consent).These contact attempts 
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should be documented in the medical records. Should the patient continue to be unreachable, 
he/she will be considered to have withdrawn from the study with a primary reason of lost to follow-
up. 
In the event that a patient withdraws consent or is withdrawn from the study, the study termination 
page in the (e)CRF should be completed indicating that the study was prematurely terminated. 
The Investigator should record the date of the withdrawal and the reason for withdrawal.  
If a subject wishes to withdraw his/her consent to the testing of his/her samples, the Investigator 
must inform the Sponsor in writing of the subject’s wishes and enter the date of withdrawal in the 
subject’s electronic Case Report Form (eCRF).  
Patients who received at least one dose of CLS12311 and prematurely discontinue the treatment 
phase stay in the study and follow the schedule of assessments in the treatment phase. If a patient 
withdraws from the study, the patient should be encouraged to return for the ED visit (see section 
14.1.9) and asked if he or she can still be contacted for further information. The outcome of that 
discussion should be documented in both the medical records and in the eCRF. 
Female patients with a suspected unplanned pregnancy during the study must permanently 
discontinue the study, contact their study investigator to confirm the pregnancy by urine 
pregnancy testing. 

10 STUDY TREATMENT 

Investigational Medicinal Product (IMP) and placebo will be made available to the study sites by 
TETEC AG, Reutlingen, Germany on behalf of Cellerys AG, Zurich, Switzerland (Sponsor of the 
study). If defects in the IMP or placebo are observed, the study manager or the monitor is to be 
informed.  

10.1 Name and Description of the Investigational Medicinal Product and Placebo 

10.1.1 Qualitative and Quantitative Composition 
The IMP, CLS12311, consists of autologous red blood cells (RBCs) that have been chemically 
coupled with  peptides  

 from  proteins  
 expressed in the brain and re-suspended in saline (150 ml).   

 
     

 
The placebo consists of (uncoupled) autologous red blood cells (RBCs) re-suspended in saline 
(150 ml).  
A detailed description of the IMP and placebo is available in the Investigator Brochure. 
RBCs for CLS12311 and placebo will be isolated from 450 - 500 ml of whole blood collected of 
study qualifying MS patients taken by standard blood donation procedures. The blood bag 
containing RBCs will be transferred to TETEC AG, Reutlingen, Germany, where 
CLS12311/placebo will be manufactured in compliance with Good Manufacturing Practice (GMP). 
A complete Certificate of Analysis (CoA) is available for each batch, including batch numbers, 
storage conditions, and expiry dates, ensuring full traceability. 
Transport and handling protocols have been established to maintain the integrity of RBCs, 
CLS12311, and placebo samples during the transfer to and from TETEC AG. 
Informed consent is obtained from all patients before blood collection, specifically addressing both 
the main study and the research use of the buffy coat. The consent form outlines that the buffy 
coat will be sent to Cellerys AG for exploratory research use. 

Table 10-1 presents the composition of the Investigational Medicinal Product (IMP) and placebo. 
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Table 10-1 Composition of drug product (CLS12311) and placebo 

Ingredient 
Investigational medicinal test 
product 
CLS12311 

Placebo 

Autologous  
peptide-coupled RBCs 

  cells  
(range    )  - 

Autologous  
RBCs (uncoupled) -   cells  

(    ) 

Saline (NaCl 0.9%) Filled up to the total volume of 
150 ml (135 – 165 ml) 

Filled up to the total volume of 
150 ml (135 – 165 ml) 

 

10.1.2 Pharmaceutical Form 
CLS12311 and placebo are supplied as a sterile and preservative-free solution for i.v. infusion.   

10.1.3 Nature and Content of Container(s) 
CLS12311 and placebo are packaged in a 500 ml standard bag (CompoFlex, Fresenius 
Germany). The sterile bag is made of PVC/DHEP (Polyvinyl chloride). 
CLS12311 drug product/placebo is supplied for single-use only. 

10.2 Posology and Method of Administration 

10.2.1 Dosage 
Ascending doses of CLS12311 will be given as follows: 

• Group 1  
o 2 patients (patient 1 and 2):  peptide-coupled RBCs followed by a single bag 

placebo at  and two bags of placebo at  (from a single blood donation), 
corresponding to a total dose of  peptide-coupled RBCs.  

o 1 patient (patient 2) will receive a second treatment of  peptide-coupled RBCs 
followed by a single bag placebo at  and two bags of placebo  (from 
a single blood donation), corresponding to a cumulative total dose of peptide-
coupled RBCs in the trial. 

• Group 2 
o 3 patients (patients 3, 4 and 5):  peptide-coupled RBCs followed by a single bag 

placebo  (from a single blood donation), corresponding to a total dose 
of  peptide-coupled RBCs. 

o 2 patients (patients 4 and 5): will receive a second treatment of  peptide-coupled 
RBCs followed by a single bag placebo  (from a single blood 
donation), corresponding to a cumulative total dose of  peptide-coupled RBCs 
in the trial. 

• Group 3 
o 4 patients (patients 6-9):  peptide-coupled RBCs (i.e.   peptide-

coupled RBCs)  (from a single blood donation), corresponding to a 
total dose of  peptide-coupled RBCs. 
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o 3 patients (patients 7-9):  peptide-coupled RBCs (i.e.   peptide-
coupled RBCs)  (from a single blood donation, corresponding to a 
cumulative total dose of  peptide-coupled RBCs in the trial. 

A dose of  peptide-coupled RBCs is equivalent to one blood bag. 
Dosing is outlined in Figure 10-1. 

 

10.2.2 Statement on the use of uncoupled RBCs “placebo” 
To reach the  peptide-coupled RBCs for the high-dose group (group 3), two blood bags per 
dose are required. For this reason, it is aimed that two blood bags per dose are also administered 
in the low and medium dose groups (groups 1 and 2) to ensure that the cell count administered 
is equivalent in all patients. Thus, patients in the low and medium dose groups receive a reinfusion 
of uncoupled RBCs ("placebo"). 
Administration of uncoupled RBCs is considered important for the evaluation of safety and 
tolerability of CLS12311, as the re-infusion of RBCs can counteract the risks of iron deficiency 
and/or anaemia induced by the blood donation. This is particularly relevant for the second 
treatment cycle, as differences respective lab values would be expected across the dose groups, 
if the cell number would not be standardized between the treatment arms. In addition, 
administering uncoupled cells will maintain dose blinding for both patients and investigators and 
hence provide an unbiased evaluation of CLS12311’s safety and efficacy. The use of autologous 
uncoupled RBCs will not expose patients to any risk of serious or irreversible harm, ensuring 
compliance with regulatory requirements for minimizing participant risk while maintaining study 
integrity.  
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10.2.3 Method of Administration 

Study treatment will be administered on an outpatient basis. The product bag(s) should be taken 
out from the fridge or cooling box approx. 30 min prior to the application. A bedside test for blood 
group or cross-matching procedures will be performed according to local regulations and prior to 
infusion. The administration of CLS12311/placebo is performed by i.v. infusion of the entire 
product bags over a 30 to 60-minute period using a standard blood component kit with inline filter 
(40 μm). The infusion should typically run with 5 ml/min, corresponding to approx. 1.7 drops per 
second. Standard study site guidelines will be followed to ensure sterility of the material and 
appropriate methods for intravenous administration.  
The Investigator or his representative will document the time and volume of CLS12311/placebo 
administration for each patient. For incomplete volume administration (e.g. discontinuation due to 
AE), the reasons must be documented. 
CLS12311 (or placebo) infusions should be initiated and supervised by an experienced 
professional with access to appropriate medical support to manage severe reactions (see 
Appendix 24.2). 
All patients will be observed at the clinical site for at least 2 hours after the completion of the 
administration of the CLS12311/placebo. After completion of the infusion, the i.v. cannula should 
remain in situ for at least 2 hours to allow for administration of drugs intravenously, if necessary, 
in the event of a delayed reaction. If no adverse event occurs during this period of time, the i.v. 
cannula may be removed, and the patient may be discharged*. 
AEs during administration and observation must be documented according to the procedures 
outlined in section 13. 

* In Czech Republic, all patients will be admitted as inpatients and will be observed for 24 hours 
following administration of CLS12311. 

10.2.4 Duration of Treatment 
Patients of all three dose groups will receive treatment with CLS12311 within 13 weeks from 
enrollment in the study. CLS12311 will be administered at  for 
sentinel patients and at  for all other patients. 
CLS12311 will be manufactured from blood donations taken in  for treatments in 

 and from blood donation taken in  for treatments given  
. Due to organizational reasons, the study design and the manufacturing schedule, the 

treatments may be postponed. However, both treatments of one cycle will be administered with 
an . The sponsor and the manufacturer of the IMP will closely coordinate with 
the sites and other involved parties to organize all respective study visits, ensuring the adherence 
to the protocol. A minimum interval of  between the two blood donations will be 
maintained. 

10.3 Labelling 
The labels for CLS12311/placebo and protective containers will be designed in accordance with 
GMP annex 13 and relevant regulatory requirements, including CTR and applicable national 
regulations. At a minimum, the study treatment label will include a study reference code, drug 
identifier, patient identifier, lot number, expiry or use-by date and time. In addition, the patient's 
name (surname, first name) and date of birth will be listed on the label in order to comply with 
transfusion medicine regulations for autologous red blood cell products.  

10.4 Packaging  
CLS12311/ placebo is manufactured by TETEC AG and is supplied as a sterile liquid drug product 
for i.v. administration. It is provided in blood bags, each containing 150 ml CLS12311 or placebo. 
The IMP/ placebo is shipped to the sites in temperature-controlled cooling boxes, designed to 
keep the product at 2-10°C during transport. 
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To ensure the integrity of the product, each shipment will include a temperature monitoring device 
to verify that the product remained within the required temperature range throughout the transport 
process. 

10.5 Storage 
Upon arrival at the site, the IMP/placebo must be stored in a temperature-controlled fridge at 2-
8°C, if not directly administered. The IMP/placebo must be kept restricted to authorized personnel, 
and the product must be stored in a secure, locked area to prevent unauthorized access. Correct 
storage is essential for the IMPs to retain their safety and potency for the duration of their assigned 
shelf life. 
Detailed instructions on the storage conditions and handling procedures are provided in the 
Logistics Manual, including requirements for temperature monitoring and documentation of any 
deviations.  
Strict adherence to the storage requirements will be monitored through regular site monitoring 
and temperature log reviews.  

10.6 Investigational Medicinal Product Accountability 
The IMPs required for completion of this study (CLS12311 [or placebo] will be provided by the 
Sponsor. The study site (i.e. investigator or other authorized personnel e.g. pharmacist) is 
responsible for maintaining records of IMP delivery to the site, IMP use in each patient, and 
disposition of any unused IMP. This ensures reconciliation of all IMPs received and guarantees 
that patients are provided with doses as specified by the protocol. 
The study site should follow all instructions included with each IMP shipment. The investigator or 
authorized designee must confirm that appropriate temperature conditions have been maintained 
during transit for all IMPs received and that any discrepancies have been reported and resolved 
before use of the IMPs. All IMPs must be stored in a secure and monitored (manual or automated) 
area in accordance with the labelled storage conditions, with access limited to the investigator 
and authorized staff. Further details are described in the Logistics Manual. 
Only patients enrolled in the study may receive IMPs, and only authorized staff may administer 
IMPs. Accurate records of all IMPs received, dispensed and disposed of at the study site should 
be recorded on the Drug Accountability Form. 
These Drug Accountability Forms should include dates and time of administration, dose 
completeness (complete or incomplete dose), batch numbers, expiration dates, and the unique 
code numbers assigned to study patients.  
Monitoring of drug accountability will be performed by the field monitor during site visits and at 
the completion of the trial.  
Copies of the completed Drug Accountability Forms must be retained in the Investigator’s Site 
Files (ISF), and the document must be filed in the Sponsor Trial Master File (TMF) at the latest 
after the completion of the study. 

10.7 Destruction / Retrieval of Surplus Investigational Medicinal Products 
Unused or surplus IMP/Placebo will be disposed of at the study site as medical waste in 
conformity with national regulations. The destruction has to be recorded accordingly on the study 
specific destruction form.   
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11 CONCOMITANT THERAPY 

A concomitant medication is any treatment (e.g. prescription drugs, over-the-counter drugs, 
vaccines, herbal or homeopathic remedies, nutritional supplements) received by the patient 
during the study aside from the IMP/placebo. 
Concomitant medications should be kept to a minimum during the study. However, if these are 
considered necessary for the patient's welfare and are unlikely to interfere with the IMP, they may 
be given at the discretion of the Investigator or Study Physician and must be recorded in the 
eCRF. 
Symptomatic therapies such as treatments for spasticity, bladder dysfunction, depression, or 
fatigue are not restricted, but should be optimized as early as possible during baseline and pre-
treatment in an attempt to maintain consistent treatment for the duration of the study. 
Patients who use oral contraceptives or hormone-replacement therapy should continue their use. 

11.1 Therapies not allowed during the Study 
Any of the drugs mentioned under Exclusion Criterion No. 2 (see Section 8.1.2) will not be allowed 
during the study. 
Patients may not receive systemic corticosteroid therapy except for the treatment of relapses (see 
section 11.2). 
Patients may not receive any other investigational product including investigational symptomatic 
therapies for MS and investigational therapies for non-MS indications.  
In the Safety Follow Up period there are no restrictions regarding concomitant medication. 

11.2 Standardized Acute Therapy for Relapses during the Study 
Relapses are to be treated with standard i.v. corticosteroids if clinically necessary according to 
the Investigator's judgement. The standard treatment regimen is i.v. methylprednisolone 1g, daily 
for 3-5 days. If required a second cycle may be given. 

Impact of corticosteroid treatment on scheduled MRIs: 
MRIs will be performed as per schedule irrespective of corticosteroid treatment. 

Impact of corticosteroid treatment on blood donation and study drug administration: 
If relapse treatment is started prior to blood donation or IMP administration the visit shall be 
postponed until the end of corticosteroid therapy, i.e. the visit can be performed the day after the 
last corticosteroid dose at the earliest. 
Use of steroid treatment must be recorded on the concomitant medications eCRF. 

12 DEFINITION OF THE PRIMARY AND SECONDARY VARIABLES 

12.1 Primary Variable(s) 

12.1.1 Safety Variables 
The primary safety outcome is the number and severity of AEs and SAEs and/or worsening of 
disease measured by clinical (relapses) and imaging (number and size of brain lesions) 
parameters, following different doses of CLS12311. 

12.1.1.1 Adverse Events (AEs) 
AEs might either be observed by the Investigator during scheduled clinical examinations (e.g. 
physical examination, AE assessment, see below) or during unscheduled clinical examinations 
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or reported by the patient. AEs will have to be documented throughout the trial as described in 
Section 13. Event description, start/stop dates, severity, relationship to treatment (i.e. blood 
donation, CLS12311 or placebo), outcome and seriousness (yes or no) will be recorded.  
Of particular interest are the following classes of AEs: 

• Treatment related AEs 

• Treatment related SAEs 

• AEs of special interest (AESIs) are AEs considered severe and related to the IMP 
occurring within one day (i.e. occurring on the treatment day or on the day after treatment) 
following infusion of CLS12311/placebo: dyspnea, tachycardia, fever, chills, malaise, 
shock, infection, allergic reaction, renal or liver failure. 

12.1.1.2 MS Relapse 
MS relapse definition: appearance of a new neurological abnormality or worsening of previously 
stable or improving pre-existing neurological abnormality, separated by at least 30 days from 
onset of a preceding clinical relapse-qualifying event [5]. The abnormality must have been present 
for at least 24 hours and occurred in the absence of fever (< 37.5°C) or known infection.  
Severe relapses involve 1) at least one of the following functional systems: motor, cerebellar, 
brainstem, spinal cord and 2) lead to an increase in EDSS of at least 1 point. A patient may report 
symptoms indicative of a relapse at a scheduled visit or at any other time.  
Patients will be instructed to contact the Investigator if he/she develops new or reoccurring or 
worsening neurological signs/symptoms indicative of relapse. At each scheduled visit, the patient 
will also be asked whether such symptoms have occurred. If a patient reports new neurological 
symptoms or worsening of previous symptoms, a relapse assessment will be performed and sent 
for confirmation to the Medical Monitor.  
Reporting of relapse: MS relapses should not be recorded as adverse events. However, MS 
relapses will be recorded on a separate relapse form in the eCRF. In addition, all relapses 
reported by the Investigators in the eCRF will be reviewed individually on an ongoing basis by an 
expert neurologist to decide whether the event qualifies for a true relapse in the context of this 
study (see definition above).  
Occasional isolated symptoms that according to the Investigator are caused by MS, but do not 
constitute a full MS relapse, should be reported as an adverse event. 

12.1.1.3 Safety MRI  
A safety MRI will be performed at ). Additionally, MRIs performed at  

 will also add information on the safety of the treatment, in particular with regard to 
inflammatory disease activity. The safety MRI will also be assessed centrally.. 
All patients will undergo MRI scanning of the brain as described in Section 14. MRIs will be sent 
to the central imaging facility and interpreted by independent neuroradiologists immediately after 
image acquisition.  
The treating physician must be contacted in case of unexpected findings (not consistent with MS, 
e.g. bleeding) detected on the MRI scan for safety actions and AE reporting. New MS lesions do 
not need to be reported as AEs. 
Prior to the start of the study, the MRI technician (or other designated person) will receive an MRI 
Manual, outlining technical implementation, image quality requirements and MRI administrative 
procedures. The exact definition of the MRI measures, their sequence and handling and 
transmission of the scans are included in the MRI manual.  
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12.2 Secondary Variables  

12.2.1 Secondary Variables – Safety  

12.2.1.1 Physical Examination 
A complete physical examination will be performed at planned and unscheduled visits as 
described in Section 14, and will include an assessment of head and neck, lungs/chest, 
heart/cardiovascular system, abdomen, skin and mucosae, lymph nodes, musculoskeletal system 
and nervous system, and, if applicable, others.  
All significant findings that are present prior to the start of the study should be reported under the 
relevant medical history/current medical conditions item in the eCRF. Physical examination 
abnormalities after baseline considered as AE (see Section 13.1.1) should be documented in the 
AE section in the eCRF. 

12.2.1.2 Vital Signs 
Vital sign measurements will include blood pressure (BP, systolic and diastolic, mmHg), heart 
rate (HR, beats/minute) and body temperature. Body temperature will be measured in degrees 
Celsius using a suitable clinical thermometer. It has to be ensured by the site that the same way 
of temperature and blood pressure measurement should be applied for every patient throughout 
the study. As far as possible, patients must remain in the same body position for 5 minutes prior 
to having their heart rate and blood pressure taken. 
Vital signs will be assessed at planned and unscheduled visits as described in the schedule of 
assessments in the study synopsis and Section 14 of the protocol. 
Any vital sign abnormalities considered as AE (see Section 13.1.1) should be documented in the 
AE section of the eCRF. 

12.2.1.3 Safety Laboratory Evaluations 
A central laboratory will be used for analysis of all specimens collected. The respective samples 
will be collected at scheduled and unscheduled visits as described in Section 14. 
Specimen collection, packaging and shipment will be described in the laboratory manual. 
The Investigator will review the laboratory reports upon receipt from the central laboratory for 
clinically relevant values. Laboratory values which are out of normal ranges should be 
documented as ‘not clinically relevant’ or ‘clinically relevant’ on the laboratory report. Additionally, 
values will be documented in the eCRF. Laboratory abnormalities considered as AEs (see Section 
13.1.1) should be additionally documented in the AE section in the eCRF. 
The laboratory reports should be signed and dated by the Investigator and filed in the patient files. 
Hematology 
The parameters assessed will include complete blood count with differential and platelet count, 
Coombs test, coagulation studies (PT, PTT, INR) and sedimentation rate. Blood group (only at 
visit 1). 
Clinical chemistry 
The parameters assessed will include sodium, potassium, creatinine, eGFR, urea, total bilirubin, 
GGT, ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, 
fibrinogen, CRP, iron, ferritin, haptoglobin. eGFR at visit 1 only. 
Urinalysis 
The parameters assessed will include specific gravity, pH, glucose, protein, ketones, nitrite, 
leukocytes and blood. 
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Urinalysis with dipstick will be performed centrally. Microscopic analysis at the central laboratory 
(leukocytes, erythrocytes, casts, bacteria) will only be performed, in case of a positive dipstick 
test result. 
Routine clinical samples will be destroyed no later than the time of completion of the study. 
When a patient withdraws from the study, samples collected prior to the date of withdrawal may 
still be analyzed, unless the patient specifically requests that the samples be destroyed or local 
laws require destruction of the samples. However, if samples have been tested prior to 
withdrawal, results from those tests will remain as part of the overall research data. 
Data arising from sample analysis will be subject to the confidentiality standards described in 
Section 19.11. 
For sampling procedures, storage conditions, and shipment instructions, see the laboratory 
manual. 

12.2.1.4 Assessment of Disability 
In general, assessment of disability should be performed by the Investigator or Study Physician. 
Except for the EDSS, disability assessment can also be delegated to an individual (e.g. 
nurse/study coordinator), who has been instructed in the appropriate administration of the test. 
Advisory instructions on the application of the respective tests will be provided as protocol's 
appendices. 
Disability assessment as outlined below will be performed at planned and unscheduled visits as 
described in Section 14. 
Expanded Disability Status Scale (EDSS) 
EDSS will be determined, based on neurological examination, by the Investigator or Study 
Physicians. The EDSS is an ordinal scale used for assessing neurologic impairment in MS based 
on a neurological examination. It consists of scores in each of seven functional systems (FSs) 
that are then combined to determine the EDSS steps (ranging from 0 (normal) to 10 (death due 
to MS). The FSs are visual, brain stem, pyramidal, cerebellar, sensory, bowel and bladder, 
cerebral functions and ambulation. The FSs and EDSS steps will be assessed in a standardized 
manner. EDSS is a widely used and accepted instrument to evaluate disability status at a given 
time and longitudinally to assess disability progression in clinical studies in MS. Any worsening 
on the EDSS scale may indicate progression of the disease. To exclude any incidental/unrelated 
changes, the increase in EDSS score should be confirmed at the next visit with scheduled EDSS 
assessment (Appendix 24.3). 
Nine Hole Peg Test (9-HPT) 
The 9-HPT is a quantitative measure of upper extremity (arm and hand) function. It is composed 
of a square board with nine pegs. At one end of the board there are holes for the pegs to fit into, 
and at the other end is a dish to store the pegs. The patient has to pick up each of the nine pegs 
one at a time and place them as quickly as possible in the nine holes. Once all pegs are placed 
in the holes, the patient has to remove them again one at a time as quickly as possible and replace 
them into the container. The total time to complete the task is recorded. Both the dominant and 
non-dominant hands are tested twice (two successfully completed trials of the dominant hand, 
followed immediately by two successfully completed trials of the non-dominant hand). The best 
result from each hand will be used for further analysis. The 9-HPT will be administered as 
described in the Multiple Sclerosis Functional Composite (MSFC) Administration and Scoring 
Manual [53]. The psychometric validity of the test has been demonstrated in MS patients [54]. It 
has been demonstrated that a 20% change in the time to perfom the 9-HPT is clinically 
meaningful. Hence, in the RED4MS trial a 20% increase in the timing of the 9-HPT is defined as 
an indicator for an increase of disease severity (Appendix 24.4).  
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Timed 25-Foot Walk (T25-FW) 
The Timed 25-Foot Walk is a quantitative measure of walking function. The examining investigator 
will time the patient from the start of the walk to the end of the 25 feet. The task is immediately 
administered again by having the patient walk back the same distance. The score for the T25-FW 
is the average of the two completed trials. Patients may use assistive devices (i.e. cane or 
wheelchair) when performing the task. The T25-FW will be administered as described in the 
MSFC Administration and Scoring Manual [53]. The psychometric validity of the test has been 
demonstrated in MS patients [55]. It has been demonstrated that a 20% change in walking speed 
during the T25-FW is clinically meaningful. Hence, in the RED4MS trial a 20% deterioration in the 
T25-FW is defined as an indicator for an increase of disease severity (Appendix 24.5).  
Symbol Digit Modalities Test (SDMT) 
The symbol digit modalities test (SDMT) assesses processing speed, which is considered an 
important measure of cognitive dysfunction in MS patients. The psychometric validity of the test 
for assessing cognitive dysfunction in MS has been demonstrated [56]. The SDMT is brief, is easy 
to administer, and involves a simple substitution task. Using a reference key, the examinee has 
90 seconds to pair specific numbers with given geometric figures. The number of correct 
responses in 90 seconds will be considered the SDMT score. A decrease by 4 points on the 
SDMT score from baseline represents a clinically meaningful change in cognitive processing. In 
the RED4MS trial a 4-point deterioration in the SDMT is an indicator for increase of disease 
severity (Appendix 24.6). 

12.3 Exploratory Variables – Immunological and Biomarker Efficacy 
To assess immunological disease activity, to understand the mechanism/s of action of tolerance 
induction with peptide-coupled RBCs, and to identify biomarkers for measuring immune tolerance 
induction, the following biomarkers will be assessed. 

12.3.1 T Cell Reactivity 
Samples for antigen-specificity testing of T cells will be collected at scheduled visits as described 
in Section 14. 
The goal is to assess the percentage of patients in each dose group showing an increase or 
reduction of antigen-specific T cells against the peptide/s or respectively target protein/s they 
responded to prior to study entry.  
Blood collection, packaging and shipment will be described in the laboratory/logistics manual. 
12.3.1.1 Other Markers Related to Tolerance Induction 
Other biomarkers indicative of tolerizing effects include but are not limited to surface- and 
intracellular markers of proinflammatory and regulatory T cell populations, cytokines and 
transcription factors known to be secreted or expressed by proinflammatory or regulatory T cells 
or other cell populations.  

12.3.2 Biomarkers of Disease Activity 
The presence of markers related to disease activity in the serum can indicate increase or 
attenuation respectively of target tissue damage (neurofilament-light chain is one example), 
inflammation in the brain (chitinase 3-like protein 1 is one example) or activation and damage of 
glial cells (glial fibrillary acidic protein is one example) among others. These markers will be 
measured before and following CLS12311 treatment at scheduled visits as described in Section 
14. 
Mechanistic profiling of serum and blood cells may be complemented by applying broad-based 
methods including but not limited to multi-analyte measurements, transcriptomics and proteomics. 

Biomarker samples will be sent to the Sponsor or a designee for analysis.  
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Biosamples collected for biomarker research will be stored for at least five years unless patients 
request that they are destroyed, or regulatory authorities require a shorter storage period for the 
specimens. 

The information obtained from the samples up to the time of withdrawal will continue to be used. 

Sample collection, packaging and shipment will be described in the laboratory/logistics manual. 

12.4 Other Variables 
Other variables including the time of assessment are detailed in Table 12-1. 
Table 12-1 Other variables including time of assessment and description 

Variable To be 
assessed at 
Visit 

Description 

Demography 1 Age, sex, race. 
Tobacco use 1 Smoking yes/no  

MS history 1 Date of first MS symptom, date of first MS 
diagnosis, prior relapses, prior disease 
modifying therapies and symptomatic 
therapies 

Medical history (except MS) 1 Past and present medical conditions other 
than MS at the time of informed consent.  

Previous medication (except 
MS) 

1 Medications and their indications for 
treatment, taken within 30 days before V1 or 
taken regularly for chronic medical conditions 
will be recorded.  

Height 1 Body height will be measured in cm, in 
standing patients with bare feet. 

Weight 1 Body weight (indoor clothing but without 
shoes) will be measured in kg. 

Body mass index (BMI) 1 The BMI will be calculated in kg/m2. 

Electrocardiogram (ECG)  1 At least a 6-lead ECG acceptable. Pathologic 
findings need to be recorded in the eCRF.  

Childbearing potential 1 Women are considered post-menopausal 
and/or not of childbearing potential if they 
have had 12 months of natural (spontaneous) 
amenorrhea with an appropriate clinical 
profile (e.g. age appropriate, history of 
vasomotor symptoms) or have had surgical 
bilateral oophorectomy (with or without 
hysterectomy) or tubal ligation at least six 
weeks prior to baseline.  

HLA typing 1 Analyzed for the HLA  
 alleles.  
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Variable To be 
assessed at 
Visit 

Description 

Pregnancy test All visits 
except5, 6, 
8, 12 and 14 

Urine pregnancy tests will be performed 
locally at all visits only in female patients of 
childbearing potential.  

Infectious disease screen & 
Eligibility Criteria 

1/2 9 
 

Infectious disease screening will be 

performed locally according to local 

regulations. However, the minimum panel to 

be tested is Anti-HIV-1/2, HBsAg, Anti-HBc, 

Anti-HCV and screening for syphilis. In 

addition, in Switzerland only, anti-HTLV-1/2 

testing will be performed. 
History of COVID19 disease 
or vaccination  

1 Prior History of COVID19 disease or 
vaccination against SARS-CoV-2 should be 
documented and confirmed by patient`s 
certificate. 

Concomitant medications 
and concomitant procedures 
(e.g. surgery, diagnostic 
procedures) 
 

Continuously Concomitant medications (including changes 
in dose) and concomitant procedures (e.g. 
surgeries, diagnostic procedures related to 
MS) started/performed after signing the 
informed consent form until the last 
scheduled visit will be recorded. Homeopathic 
medicinal products, phytotherapeutics and 
dietary supplements (e.g. vitamins, minerals) 
should also be documented. 

12.5 Source Documents 
For definitions of source documents and data see section 17.  
All information that will be captured by the eCRF should be represented in the patient records as 
source data. 

13 ASSESSING, RECORDING AND REPORTING OF ADVERSE EVENTS 

13.1 Adverse Event Reporting and Classification 
This section defines adverse events (AEs) and serious adverse events (SAEs) in alignment with 
CTR, Swiss regulations (specifically ClinO), and Good Clinical Practice (GCP) standards. 

13.1.1 Adverse Events 
An Adverse Event (AE) is any untoward medical occurrence in a patient or clinical investigation 
subject administered a pharmaceutical product and which does not necessarily have a causal 
relationship with this treatment. An AE can therefore be any unfavourable and unintended sign 
(including an abnormal laboratory finding), symptom, or disease temporally associated with the 
use of an investigational medicinal product (IMP), whether or not related to the IMP or study 
treatment/procedures. 
The findings from physical examinations will be compared with those at baseline (screening visit 
1) and all new findings and deterioration of baseline findings will be documented as AEs. 
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Vital sign, laboratory or ECG abnormalities should not be documented as AEs unless they are 
accompanied by clinical symptoms, require treatment, fulfil any SAE criterion, cause a change in 
the study schedule or are considered clinically significant in the Investigator’s judgment.  
In case the vital sign / laboratory / ECG abnormalities are a sign of a medical condition, the 
condition should be documented as an AE and not the abnormal sign (e.g. elevated blood 
pressure → primary hypertension; blood glucose increased → type 2 diabetes mellitus). 
MS Relapse and new MS lesions are not considered AEs (see 12.1.1.2).  
AE collection will occur from the start of study through the end of the follow-up period. 

13.1.2 Serious Adverse Event (SAE) 
Any untoward medical occurrence or effect that, at any dose 

• Results in death 
• Is life-threatening 
• Requires inpatient hospitalization or prolongation of existing hospitalization 
• Results in persistent or significant disability or incapacity 
• Is a congenital anomaly/birth defect 
• Is a medically important event 

More than one of the above criteria can be applicable to the same event. 
AEs/ARs that are not immediately life-threatening or do not result in death or hospitalization but 
may jeopardise the patient or may require intervention to prevent serious outcome as defined 
above, are also classified as serious. Example: Any suspected transmission of an infectious agent 
via a medicinal product should be considered as a serious adverse reaction. 
NOTE: 
Death: is the outcome of an AE. The event to be reported comprehensively is the medical 
condition leading to death, e.g. underlying disease, accident.  
Life-threatening: the definition of a SAE or SAR refers to an event in which the patient was at 
risk of death at the time of the event; it does not refer to an event which hypothetically might have 
caused death if it were more severe. 
Hospitalization is defined as inpatient care of more than one calendar day (overnight admission). 
Admission for ambulant diagnostic procedures, overnight survey visits or ambulant visits to an 
emergency ward, e.g. during weekends are not considered ‘hospitalization’ in the sense of the 
criteria for SAE / SAR, unless any of the other criteria for seriousness is met.  

13.1.3 Adverse Event Intensity 
The intensity or severity of an adverse event will be classified based on the Common Terminology 
Criteria for Adverse Events (CTCAE, version 5.0, 2017) (Table 13-1). Care needs to be taken to 
avoid confusing the term “severe” with the classification of “serious” (see section 13.1.2). 
Appropriate training should be provided to the investigational site staff as required. 

Table 13-1 Adverse event intensity classification 

Severity Explanation 

Mild 
(Grade 1) 

• Asymptomatic or mild symptoms 
• Clinical or diagnostic observations only 
• Intervention not indicated 

Moderate 
(Grade 2) 

• Minimal, local or non-invasive intervention indicated 
• Limiting age-appropriate instrumental activities of daily 

living (ADL) 
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Severity Explanation 

Severe 
(Grade 3) 

• Severe or medically significant but not immediately life-
threatening 

• Hospitalization or prolongation of hospitalization indicated 
• Disabling  
• Limiting self-care activities of daily living  

Life-threatening 
(Grade 4) 

• Life-threatening consequences 
• Urgent intervention indicated 

Death 
(Grade 5) • Death related to AE 

 

13.1.4 Adverse Event Causality 
The adverse event causality, i.e. the causal relationship of an adverse event with 
CLS12311/placebo or the related blood donation, is classified as ‘related’ or ‘not related’ (Report 
of CIOMS Working group VI “Management of Safety Information from Clinical Trials” (2005; 
Chapter 4.c.2). AE causality will be assessed according to the definitions given in Table 13-2.  

Table 13-2 Adverse event causality classification 

Causality Code Definition 

Not related 
(no reasonable 
possibility) 

A clinical event, including laboratory test abnormality, which is 
temporally unreasonable with regard to the administration of the 
investigational medicinal product/placebo or the related blood 
donation 
and/or can be reasonably explained by 
• Previous or concomitant disease(s) 
• Previous or concomitant other treatment(s) 
• Protocol related procedure(s) 

Related 
(reasonable 
possibility) 

A clinical event, including laboratory test abnormality, which is 
temporally reasonable 
and  
can be reasonably explained by the administration of the 
investigational medicinal product/placebo or the related blood 
donation 
and/or 
is unlikely attributed to 
• Previous or concomitant disease(s) 
• Previous or concomitant treatment(s) 
• Protocol related procedure(s) 

and/or 
the response to withdrawal of the investigational medicinal product 
is clinically reasonable 
and/or 
the causality assessment is missing 

When an Investigator fails to provide a causality assessment, the event will always be considered 
‘related’ to the study product. 
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13.1.5 Adverse Event Outcome 

The outcome will be classified as follows: 

• Recovered/Resolved: The patient has fully recovered from the event, or the condition 
has returned to the level observed at baseline.  

• Recovering/Resolving: The patient is improving but is still not fully recovered. 

• Not recovered/Not resolved: As a final outcome, the condition is still present after 
appropriate follow-up. Improvement has not been observed and is no longer expected. 

• Recovered/Resolved with sequelae: As a result of the AE, the patient suffers persistent 
and significant disability/incapacity (e.g. became blind, deaf or paralyzed). 

• Fatal: The patient died due to the event. If the patient died due to other circumstances 
than the event, the outcome of the event per se should be stated otherwise (e.g. not 
recovered or recovering). 

• Unknown: If outcome is not known or not reported.  

13.1.6 Adverse Reaction (AR) 
All AEs judged by either the reporting Investigator or the Sponsor as having a reasonable 
suspected causal relationship to a medicinal product qualify as ARs. The reasonable causal 
relationship means to convey in general that there is evidence or argument to suggest a causal 
relationship (see 0). If a patient experiences both a local and systemic reaction to the study drug, 
each reaction should be recorded separately on the Adverse Event form of the eCRF. The 
expectedness of ARs will be assessed by the Sponsor against the Reference Safety Information 
(RSI) in the Investigator’s Brochure. 

13.1.7 Unexpected Adverse Reactions  
An AR, the nature or severity not consistent with the RSI. In the current trial the Reference Safety 
Information is given in the current version of the Investigators’ brochure. Expectedness will be 
assessed by the Sponsor. 

13.1.8 Suspected Unexpected Serious Adverse Reaction (SUSAR) 
A suspected AR to an investigational medicinal product (the tested IMP or placebo) which occurs 
and is assessed as both unexpected based on the RSI and serious.  

13.2 Recording and Reporting of Adverse Events 

13.2.1 Recording of Adverse Events 
The Investigator must record in detail all AEs (signs and symptoms) which are either volunteered 
by patients or observed following inclusion to the trial (signature of the ICF) on the appropriate 
(e)CRF page. Included in the description should be: 

• The nature of the sign or symptom 

• The date of onset; date of resolution (duration)  

• Seriousness 

• The severity / intensity (for definition see section 13.1.3) 

• The Investigator’s judgement on possible causal relationship to the investigational 
medicinal product or protocol related procedures (for definition see section 13.1.4)  

• The outcome 
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Investigators should use correct medical terminology/concepts when recording adverse events 
on the Adverse Event eCRF. Avoid colloquial language and abbreviations. 
All SAEs must be additionally documented on a ‘Serious Adverse Event Report’ form including a 
description of the event in medical terms. 
Every attempt should be made to describe the AE in terms of a diagnosis. If a clear diagnosis has 
been made, individual signs and symptoms will not be recorded unless they represent atypical or 
extreme manifestations of the diagnosis, in which case they should be reported as separate 
events. In the case of SAEs, component signs and symptoms may be recorded in addition to a 
diagnosis if they further clarify the clinical picture. If a clear diagnosis cannot be established, each 
sign and symptom must be recorded individually.  
All patients experiencing AEs, must be monitored to determine the outcome. The clinical course 
of the AE will be followed up according to accepted standards of medical practice until a 
satisfactory explanation is found or the Investigator considers it medically justifiable to terminate 
follow-up. Should the AE result in death, a full pathologist’s report should be supplied, if possible. 
If the same AE occurs in the same patient more than once, each occurrence must be documented 
and assessed separately. If an AE increases in severity, the event will be reported at the higher 
severity grade as a new AE. The onset date of the new AE will be the date that the severity 
increased. A decrease in severity should not be reported as a new AE. The same applies to SAEs.  

13.2.2 Reporting of Serious Adverse Events  
All SAEs must be reported in the format detailed by the Serious Adverse Event Report Form to 
the SCOPE International Pharmacovigilance by email or fax within 24 hours of the Investigator 
becoming first knowledge (Note: If local regulations require shorter reporting timelines, the stricter 
requirement will apply). 
SAEs must be reported within 24h to 
email: safety@scope-international.com or 
Fax: +370 523 27903  

Any information not available at the time of the initial SAE report (e.g. an end date for the AE or 
laboratory values received after the report) must be documented on a SAE report form, with the 
box “Follow-up” indicated under “Report type”. AEs initially reported as non-serious but later 
assessed as serious, must be forwarded immediately to SCOPE International Pharmacovigilance 
on a SAE report form.  
SCOPE on behalf of the Sponsor will notify the competent authorities, IECs/IRBs and all 
Investigators of any suspected SARs that are unexpected (SUSARs) and other significant safety 
issues in line with applicable legal requirements. 
All reporting of adverse events must strictly adhere to relevant data protection regulations to 
ensure patient confidentiality. 

13.3 Period of Observation 
For the purposes of this study, the observation period for collecting of AEs extends from the time 
the patient provides informed consent until the last patient visit. AEs occurring prior to Visit 1 
(screening) should be recorded as part of the patient's medical history and will not require 
separate reporting. This approach streamlines the reporting process and ensures that only 
relevant AEs occurring during the study period are documented. 
Any serious AE occurring during this study must be monitored beyond the observation period 
until: 

• It has been shown to be unrelated to the Investigational Medicinal Product (IMP) or 
placebo 

• The event has resolved 
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• There has been improvement or no further improvement is expected, and the case has 
been fully explained and assessed. 

Medical conditions diagnosed at the screening visit will only be documented as AEs, if they are 
known to have started or are suspected to have started after the ICF has been signed. All other 
medical findings during examinations at the screening visit will be documented as medical history. 
Medical judgment should be exercised to estimate if a condition likely began between the signing 
of the informed consent and the date/time of the medical examination. Adverse Events will be 
followed up throughout the course of the clinical trial, in compliance with ICH GCP guidelines and 
local regulatory requirements. 

13.4 Potential Risks and Potential Adverse Events  
The risk to patients in this trial will be minimized by compliance with inclusion/exclusion criteria, 
close clinical and imaging monitoring during the study, assessment of the nature, frequency, and 
severity of adverse events, avoidance of prohibited treatments and adherence to Investigator 
guidance. In addition, guidelines for managing severe allergic reactions are provided in the 
Appendix 24.2. Detailed criteria for study discontinuation are given in section 9.3 and post-
treatment observational periods defined in sections 10.2.3 and 14.5. Furthermore, safety will be 
closely monitored on an ongoing basis by a Data and Safety Monitoring Board (DSMB) as outlined 
in section 19.1.3. 

13.4.1 Risks of Blood Drawing 
Adverse events associated with drawing blood for RBC donation include vasovagal syncope with 
needle insertion and in rare cases hypotension secondary to volume depletion. Exclusion of 
patients with a history of cardiovascular disease further reduces the risk of this complication. 
Infection is a potential risk but is unlikely due to the closed system and the maintenance of sterile 
technique. Clinically significant iron deficiency and anemia may occur as a consequence of the 
blood donation. 

13.4.2 Risks of Leukapheresis 
Possible risks comprise hematoma at the puncture site, an infection due to venous puncture (the 
tubing system for the withdrawal is a sterile one-way system), prickling paresthesia due to anti-
coagulating agents, which are added during the centrifugation of the blood. Further, break into a 
sweat, nausea, vomiting or hypotension and faint as expression of vasovagal response can occur. 
Exclusion criteria for leukapheresis: pregnancy and difficult peripheral venous access. 

13.4.3 Risks of Lumbar Puncture 
Effusions, stiffness, irritation of the tissue due to the injection, post-puncture headache, in very 
rare cases post-puncture infection. Headaches or irritation of a nerve root can occur but are rare 
(headaches) or very rare (nerve root irritation, hematoma). 

13.4.4 Risks of MRI 
Gadolinium is used as a contrast agent with MRI approved by the Swissmedic and European 
Medicines Agency (EMA). No serious side effects have been associated with its use. 
Approximately 5 to 10 percent of patients develop transient headaches following administration, 
but it is not clear whether the headaches are associated with the drug. The effect of gadolinium 
on the developing fetus remains partly unknown. Animal studies have shown a delay in 
development but no developmental abnormalities. Consequently, women of childbearing potential 
will be entered into this study only if an effective means of birth control is in use. A pregnancy test 
will be done prior to beginning the study and at each follow-up visit. The risk of nephrogenic 
systemic fibrosis is increased in patients with profoundly impaired renal function (glomerular 
filtration rate <30mL/minute).  
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13.4.5 Risks of Therapy 
The tolerance protocol that is proposed here has been extensively used in rodents for many years, 
with no major safety issues arising. For a complete summary of safety information, refer to the 
Investigator’s Brochure. From the extensive experience with peptide-coupled cells we do not 
expect any significant hematopoietic or organ toxicity in humans. Data from two phase I trials with 
myelin peptide-coupled cells in MS patients are consistent with this assumption and did not reveal 
any signs of toxicity in any of the nineteen patients who have been treated [57]; ETIMSred Trial 
unpublished). 
Aggregates: The formation of aggregates is a major concern in cell-based therapies. Aggregates 
might cause thromboembolic events, particularly in the lungs after intravenous infusion, but also 
other venous and arterial vascular compartments. The peptide-coupling procedure induces 
changes in the deformability of RBCs and the surface of the membrane, which might cause 
thromboembolism. Pre-clinical studies did not reveal any thromboembolic events following single 
or repeated administrations of peptide-coupled RBCs. In line with preclinical experience two prior 
studies in MS patients using either PBMCs coupled with seven myelin peptides or RBCs coupled 
with seven myelin peptides were tolerated well in MS patients. The following measures were taken 
to reduce the risk of embolism: 1) formation of aggregates will be carefully checked and excluded 
in every product prior to release and infusion, and 2) peptide-coupled RBCs as well as uncoupled 
RBCs will pass through a 40 μm filter in a standard blood transfusion kit. Appropriate monitoring 
of patients during and after infusion is mandatory to ensure appropriate medical care.  
Hypersensitivity and cytokine response: In pre-clinical experiments and two phase I trials 
(Lutterotti et al., 2013; ETIMSred Trial unpublished) the i.v. use of peptide-coupled cells did not 
show any risk of anaphylaxis. Cytokine response to the drug product has not been observed in 
animals, and our in vitro data in human cells did not reveal any cytokine response. Patients will 
be monitored to provide immediate adequate medical measures in case anaphylaxis should occur 
(see section 14.5). In case of severe allergic (anaphylactic) reactions, standardized medical 
treatment should be applied. An example for an emergency treatment is given in the Appendix 
24.2. 

Risk of a transfusion reaction will be mitigated by thorough tracking of the autologous blood 
product. 
Immune activation and disease exacerbation: The aim of the therapy is the downregulation of 
an autoreactive immune response through the induction of immune tolerance. However, the 
induction of an immune response leading to exacerbation of disease cannot be fully excluded. 
The type of trial, which is based on using MRI measures of inflammation as a sensitive safety 
measure, is considered optimal in this regard, and clear rules triggering safety data review by a 
DSMB (see section 19.1.3) have been defined to minimize risks and enable medical actions at 
the earliest possible time point. 
Risk of infection: Some biologic and non-biologic therapies for the treatment of MS have been 
associated with an increased risk of infection. As a measure of precaution, the Investigator or 
study physicians are required to carefully monitor for any signs or symptoms of infection (see 
section 14.5).  
Carcinogenicity: Peptide-coupled RBCs are mature autologous cell populations and do not have 
a cell nucleus and thus do not have the ability to proliferate. It has not been described that MS 
patients have increased risks to develop tumors [58].  

 
 
 
 

 
Reproductive and developmental toxicity: Reproductive and developmental toxicity was not 
assessed in pre-clinical studies. Available data do not suggest any reproductive or developmental 
toxicity or influence on reproductive performance to arise from the single injection of autologous 
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cells. Nevertheless, the patients will be informed about the remote potential of such risks and will 
have to sign an informed consent that they have to use acceptable methods of contraception. 
Injection site reactions: Peptide-coupled RBCs will be administered by IV infusion. The 
medication will be released slowly as a drip from a bag and into a tube that is attached to the 
needle. It is common for a patient to experience reactions at the injection site as a side effect of 
the venous puncture. Common skin reactions include redness, bruising, pain, or swelling. These 
symptoms usually resolve on their own within a short period. Slowing of the infusion rate may be 
necessary in the event of an infusion reaction. 
13.4.6 Risks of Manufacturing and Transportation  
The IMP/placebo will be manufactured, tested, and released in compliance with GMP 
requirements including appropriate sterility testing. Nonetheless, there is still a risk that 
manufacturing of the IMP/placebo will have to be stopped or that the final product will not be 
conforming to specifications and can be not released for use. Despite all due care, there is a 
certain risk of the possible transmission of germ components. Furthermore, there is also the risk 
of damage to the starting product or the final product due to incorrect handling or exceeding of 
the expiry date e.g. due to prolonged transport times so that the starting product can no longer 
be used for manufacturing, or the final product can no longer be used for infusion. In these cases, 
study treatment cannot be carried out as scheduled. The management of positive sterility test 
results during manufacturing and after administration of IMP to a patient is illustrated in Appendix 
24.7. 
There is also a minor risk of mixing up patient blood and IMP/placebo. Safety measures have 
been taken to minimise the risk and to ensure that the patient will receive the own IMP/placebo. 
This also includes serological crossmatch or bedside testing immediately prior to each infusion 
according to the local regulations. In case of incompatibility the IMP/placebo will not be infused. 
If study treatment cannot be carried out as scheduled, the patient will stay on study and receive 
his/her next treatment according to the study schedule. 

13.5 Pregnancies  
Female patients should take all appropriate precautions to avoid becoming pregnant during this 
study. As such, women of childbearing potential should use adequate contraception throughout 
the trial, including the treatment phase and for 4 weeks after the last dose of CLS12311. Regular 
pregnancy tests will be performed during the study. Patients who become pregnant at any time 
during the study will be instructed to immediately inform the investigator and come in for an 
unscheduled visit. A positive pregnancy test must be confirmed by a urine pregnancy test at the 
central laboratory. 
The Investigator has to document any pregnancy occurring in a female patient after the first study 
dose until patient’s last study visit on the Pregnancy Report Form and submit to the Sponsor`s 
designee immediately (i.e. no more than 24 hours after learning of the pregnancy), either by faxing 
or by emailing: 
SCOPE International Pharmacovigilance 
email: safety@scope-international.com  
Fax: +370 523 27903 
Pregnant patients who received at least one dose of CLS12311 and prematurely discontinue the 
study prior to the last scheduled visit have to perform the early discontinuation (ED) visit (see 
section 12.1.9), except for the MRI examination and pregnancy testing.   
After the birth, the investigator will contact the patient, who become pregnant to obtain data on 
pregnancy outcomes. The Investigator has to email or fax the Pregnancy Report Form to SCOPE 
International Pharmacovigilance when updated information on the course and outcome of the 
pregnancy becomes available. In addition, patients may volunteer further information regarding 
child health at 12 months after birth using the validated infant health questionnaire (ASQ-3). After 
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a pregnancy has been confirmed, an informed consent will be sought regarding collecting 
information on the health and well-being of the infant. 
Pregnancy per se does not classify as an AE. However, any AEs related to a pregnancy have to 
be reported like any other AEs in eCRF Adverse Event page. SAEs related to pregnancy and any 
abnormal outcome (i.e. congenital anomalies, spontaneous abortion or fetus death, adverse 
reactions in the neonate that are classified as serious) have to be reported on the SAE Report 
Form within 24 hours to SCOPE PV and documented in the eCRF Adverse Event page. 

13.6 Ongoing Safety Assessment 
An external, independent Data and Safety Monitoring Board (DSMB) will review safety data 
throughout the study as outlined in section 19.1.3. 

14 VISIT SCHEDULE AND ASSESSMENTS  

14.1 Procedures at Each Visit 

14.1.1 Baseline  

Baseline evaluations and data collection will be used to determine eligibility for enrollment and to 
document patient clinical status prior to treatment. Information to be collected includes: 

• Date of informed consent 

• Demography 

• Tobacco use  

• Height and weight 

• MS history (date of first MS symptom, date of first MS diagnosis, prior relapses, prior 

disease modifying therapies and symptomatic therapies) 

• SARS-CoV-2 vaccination status 

• Medical history (except MS history) 

• Current medication except for MS (taken regularly for chronic conditions, or within the past 

30 days)  

• Physical examination 

• Vital signs 

• ECG (at least a 6-lead) 

• Childbearing potential and ask patient if she is pregnant (pregnancy is an exclusion 

criterion) 

• Urinary pregnancy test  

• Central labs: Infectious Disease Screen (no extra blood sample needed)  

• Hematology: complete blood count with differential and platelet count, Coombs test, 
coagulation studies (PT, PTT, INR) and sedimentation rate, blood group 

• Clinical chemistry: Sodium, potassium, creatinine, eGFR, urea, total bilirubin, GGT, 
ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, 
fibrinogen, CRP, iron, ferritin, haptoglobin, eGFR 

• Urinalysis: specific gravity, pH, glucose, protein, ketones, nitrite, leukocytes and blood 
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• HLA typing HLA-  alleles (no extra blood sample needed; will 
be taken from blood collected for antigen specificity testing) 

• Antigen specificity: collect 30 ml of EDTA blood 

• Biomarker: collect one serum tube (5 ml)  

• Cranial MRI (contrast enhanced); (can be performed within 5 days after V1, latest on 
the same day prior to the blood donation) 

• EDSS 
• 9-HPT 

• T25-FW 

• SDMT 

• Adverse events 
• Assessment of inclusion/exclusion criteria 

14.1.2 Visit : Blood donation 

In case it is not possible to perform the visit at the study site directly before the blood donation, 
e.g. if the BDU is located at another facility, the respective visit at the study site may be 
performed on the day before the blood donation. 

• Vital signs 

• Urinary pregnancy test in women of childbearing potential 

• Eligibility for blood donation according to local law, including blood count, hemoglobin and 
infectious disease screen 
o Sample for analysis may be taken from the blood donation itself, or a separate blood 

sample taken prior to blood donation according to local regulations 
o However, the minimum panel to be tested is Anti-HIV-1/2, HBsAg, Anti-HBc, Anti-HCV 

and screening for syphilis 
o For Switzerland blood needs additionally to be tested for HTLV-1/2 

• Blood donation for IMP/Placebo production 
• MS relapse assessment 

• Concomitant medication 

• Adverse events 

14.1.3 Visits  IMP 
administration 

• Vital signs will be recorded: within 15 min pre-dose, 15 min after Infusion start, Infusion 
end, 1h and 2h post-dose 

• Urinary pregnancy test in women of childbearing potential 

• IMP/Placebo (see section 10.2.1): A bedside test for blood group or cross-matching 
procedures will be performed according to local regulations and prior to each infusion. 

• MS relapse assessment 

• Concomitant medication 

• Adverse events (a telephone-based assessment of AEs will be done on the next 
working day after IMP administration. If the phone consultation of the coincides 

with the phone visit , the phone consultation of the  will be skipped.)*  
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* In the Czech Republic, AEs will be recorded on the day after visit 3 and visit 4, as patients will 
be observed of 24 hours in the hospital. 

14.1.4 Visit  Safety assessments  

• Physical examination 

• Vital signs 

• MS relapse assessment 

• Concomitant medication 

• Adverse events 

14.1.5 Visit         End of Treatment (EOT)/ Early 
Discontinuation (ED) visit 

• Physical examination 

• Vital signs 

• Urinary pregnancy test  

• Hematology: complete blood count with differential and platelet count, Coombs test, 
coagulation studies (PT, PTT, INR) and sedimentation rate 

• Clinical chemistry: Sodium, potassium, creatinine, eGFR, urea, total bilirubin, GGT, 
ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, 
fibrinogen, CRP, iron, ferritin, haptoglobin 

• Urinalysis: specific gravity, pH, glucose, protein, ketones, nitrite, leukocytes and blood 

• Antigen specificity: collect only 10 ml EDTA blood  and 30 ml EDTA blood  

• Biomarker: collect one serum tube (5 ml)  

• Cranial MRI (contrast enhanced); (can be performed +/- 5 days of the visit. If the MRI 
will be performed before , urinary pregnancy test has to be performed at the site prior 
to the MRI. 

• EDSS 

• 9-HPT 

• T25-FW 

• SDMT 

• MS relapse assessment 

• Concomitant medication 

• Adverse events 

14.1.6 Visit  Telephone 
interviews 

*A telephone interview will be conducted 3-5 days after the first dose of study drug has been 
administered. The purpose of this interview is to identify and collect information on changes in the 
patient’s health status that warrant an unscheduled visit (e.g., new or worsening neurological 
symptoms). During the telephone interview, patients will be asked questions related to potential 
adverse events (AEs) or if they noticed any change in neurological functions. Concomitant 
medications will be recorded. The telephone interview will be conducted by the principal 
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investigator or a delegate from the study team. All clinically significant findings will be reported in 
the appropriate eCRF. 

14.1.7 Visit  Safety Follow Up 

• Physical examination 

• Vital signs  

• Urinary pregnancy test in women of childbearing potential 

• Hematology: complete blood count with differential and platelet count, Coombs test, 
coagulation studies (PT, PTT, INR) and sedimentation rate 

• Clinical chemistry: Sodium, potassium, creatinine, eGFR, urea, total bilirubin, GGT, 
ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, 
fibrinogen, CRP, iron, ferritin, haptoglobin 

• Urinalysis: specific gravity, pH, glucose, protein, ketones, nitrite, leukocytes and blood 

• Cranial MRI (without contrast); can be performed +/- 5 days of the  and up to 5 
days before . If the MRI will be performed before the respective visit, urinary 
pregnancy test has to be performed at the site prior to the MRI. 

• EDSS 
• 9-HPT 

• T25-FW 

• SDMT 

• MS relapse assessment 

• Concomitant medication 

• Adverse events 

14.1.8 Unscheduled Visit  
In case of symptoms that suggest a possible relapse, i.e. new neurological symptoms or 
worsening of previous symptoms, the following assessments will be performed during an 
unscheduled visit: 

• Physical examination 

• Vital signs 

• Urinary pregnancy test in women of childbearing potential 

• Cranial MRI (without contrast); (can be performed ±5 days). If the MRI will be performed 
before the UV urinary pregnancy test has to be performed at the site prior to the MRI 

• Hematology: complete blood count with differential and platelet count, Coombs test, 
coagulation studies (PT, PTT, INR) and sedimentation rate 

• Clinical chemistry: Sodium, potassium, creatinine, eGFR, urea, total bilirubin, GGT, 
ALT/GPT, AST/GOT, alkaline phosphatase, total protein, albumin, lactate dehydrogenase, 
fibrinogen, CRP, iron, ferritin, haptoglobin 

• Urinalysis: specific gravity, pH, glucose, protein, ketones, nitrite, leukocytes and blood 

• EDSS 

• 9-HPT, T25-FW, SDMT 
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• MS relapse assessment 

• Concomitant medication 

• Adverse events 

• In case of symptoms not related to a potential relapse, it is up to the Investigator to decide 
which of the abovementioned assessments should be performed during the unscheduled 
visit. 

14.1.9 Last Visit in Patients who Prematurely Discontinue the Study (ED Visit)  
Patients who received at least one dose of study drug and prematurely discontinue the treatment 
period will be investigated immediately (but not earlier than 2 weeks after the last dose) according 
to the premature discontinuation visit (ED). This will also apply to patients who have prematurely 
discontinued the safety follow-up phase and whose last visit has been more than 8 weeks ago.  
At the ED visit an MRI needs to be performed unless a previous MRI had been performed less 
than 2 weeks prior to the ED visit. The MRI at the ED visit needs to be with contrast. 

14.1.10 Re-screening of patients 
A patient may be re-screened once if any inclusion criterion is not met, or any exclusion criterion 
is met during the first screening attempt . In case of re-screening, all parameters which have 
already been assessed during initial screening with the exception of HLA typing must be 
reassessed.  
Note: In case of narrowly missed safety laboratory values during screening as defined in Section 
8.1.2 ‘exclusion criteria’, repeat samples may be drawn once. This repetition of laboratory values 
is not regarded as re-screening. 

14.2 Tabular Overview of Treatment Schedule 
A tabular summary of the treatment schedule and assessments in this study is given in the study 
synopsis at the beginning of the clinical study protocol.  

14.3 Windows for Scheduled Visits 
Baseline visit (visit 1) of the patients will be scheduled to review inclusion and exclusion criteria. 
Time point of  blood donation start of the IMP administration will be coordinated centrally 
to ensure appropriate safety assessments between dosing of patients.  

  
Due to organizational reasons, the study design and the manufacturing schedule, the treatments 
could be postponed as well. However, both treatments of one cycle will be administered  

  
All safety visits will be planned and performed based on the previous visit, e.g. if there is a 
postponement of one week, the following visit will also be postponed at least by one week. 
It is ensured that there is  between the two blood donations.  
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Table 14-1 Windows for scheduled visits  
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14.4 Assessment of Compliance 
Patients are expected to maintain compliance with the visit schedule within the permitted study 
visit windows. Site staff must have regular contact with each patient throughout the study to 
ensure that contact information is correct and to remind them of upcoming visits. 

14.5 Special Warnings and Precautionary Measures 

Allergic/anaphylactic and other infusion-related reactions: As a precautionary measure, 
patients must be kept under medical supervision for at least 2 hours following IMP/placebo 
administration during the first treatment cycle to allow for an adequate observation and adequate 
treatment in case of potential allergic or other infusion related reactions. During the second 
treatment cycle the observation period is 1h following IMP administration. Furthermore, during 
the first treatment cycle, a telephone-based assessment of AEs will be done the day after 
IMP/placebo administration. In case of severe allergic (anaphylactic) reactions, standardized 
medical treatment should be applied. An example for an emergency treatment is given in the 
Appendix 24.2. 
Infection: Some biologic and non-biologic therapies for the treatment of MS have been 
associated with an increased risk of infection. As a measure of precaution, the Investigator or 
Study Physicians are required to carefully monitor for any signs or symptoms of infection such as, 
but not limited to, increased body temperature, malaise, sweats, cough, dyspnea etc.  
A Data and Safety Monitoring Board (DSMB) has been established to assess safety of patients 
treated in the study (for details on DSMB responsibilities see section 19.1.3). 
Investigators are instructed not to proceed with the next IMP infusion if: 

• the study participant is pregnant 

• the study participant experienced allergic reaction in prior IMP administration 

• the study participant experienced a severe infusion-related reaction in prior IMP 
administration 

• the study participant experienced a serious AR to prior IMP administration 

• the study participant experiences an SAE at the time of IMP infusion or any other serious 
medical condition, which poses a threat to the safety of IMP administration 

• the Sponsor or Steering Committee or DSMB have decided to not continue IMP 
administration in the trial arm concerned 

In case of questions or uncertainties regarding IMP administration following adverse events, the 
Investigator should contact the medical monitor (primary contact) or the Sponsor’s Medical 
Representative. Contact details are given at the beginning of the study protocol.   
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15 STUDY AND TREATMENT DURATION 

15.1 Duration per Patient 
The total duration of study participation for each subject will be at least 48 weeks. Subject eligibility 
will be determined at Baseline. Patients who meet all criteria for enrollment will be centrally 
allocated to the dose group. Hence, the timing of the visit 2 (1st blood donation) will depend on 
sequential allocation and respective safety periods defined between IMP administrations. 
Subsequently, a 17-week treatment phase begins, followed by a 31-week safety follow up phase. 

15.2 Duration of Whole Study 
The maximum duration of the study - from the screening of the first patient to the study's 
completion, defined as the last patient’s last visit (LPLV), is expected to be approximately 20 
months.  
In addition, the Sponsor may decide to terminate the study at any time or extend its duration.  
To ensure adherence to the study timeline and maintain data integrity, monitoring activities will 
be conducted throughout the study, as outlined in Section 18.1.2. These activities are essential 
for evaluating compliance with the protocol and safeguarding participant safety.  

16 STATISTICS 

16.1 Statistical Methods 

This section gives an overview of the statistics planned for the study. All programming of tables, 
figures, listings and statistical analyses will be performed using the statistical software package 
SAS V 9.4. The planned statistics will be performed in accordance with the principles outlined by 
the guideline ICH E9. 

A Statistical Analysis Plan (SAP) will be finalized before database lock. It will include all details of 
all planned analyses, the statistical methods and any protocol amendments. In case a protocol 
amendment is passed after finalization of the SAP an amendment to the SAP is to be performed 
accordingly. No interim analysis is planned for this study. However, safety analysis will be 
performed to provide the data to the DSMB, this safety analysis will be defined prior to including 
the first patient in the trial (see section 19.1.3). 
As this is a Phase Ib study, all statistical analyses will be of exploratory in nature.  

16.1.1 Analysis Populations 

• The enrolled analysis set includes all patients who provided informed consent. 

• The safety analysis set (SAF) includes all patients with blood donation for CLS12311 
production. 

16.1.2 Safety Analysis 
A comprehensive safety evaluation will be performed after all patients have completed the last 
scheduled visit. 
Safety will be assessed through summaries of exposure to blood donation, study treatment, 
adverse events, changes in laboratory test results, changes in neurological function, vital signs 
and MS relapses.  
The safety data will be listed and summarized using all safety data available. 
Adverse events (AE) will be coded using MedDRA and will be presented by primary System 
Organ Class (SOC) and Preferred Term. The analysis will focus on the treatment-emergent AEs 
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(TEAE), i.e. AEs which started or worsened after blood donation for CLS12311 production. The 
frequency of TEAEs by dose group and in total will be summarized by incidences standardized 
to the number of patients at risk and rates standardized to the total observation time. 
Frequencies of TEAEs by dose group and in total will also be presented by relationship to study 
treatment and by severity. Additional analyses will be performed for SAE, TESAE, AESIs (see 
section 12.1.1.1), AEs leading to discontinuation. 
The number and percentages of patients having experienced a centrally confirmed relapse will 
be presented by dose group and in total.  
Descriptive summaries of observed values and changes from baseline will be presented for 
hematology and biochemistry variables by dose group. Each abnormal value will be flagged to 
show whether it is a value below or above the reference range and assessed by the Investigator 
for clinical relevance. The assessments of laboratory variables will be tabulated by visit for each 
clinical laboratory analyte by dose group and in total (frequency tables). 
The assessment of categorical urinalysis variables will be tabulated by visit for each urine 
parameter by dose group and in total (frequency tables). 
Vital signs will be described by summary statistics (by dose group and in total) for measured 
values and changes from baseline by visit.  
The number and percentages of patients with normal/abnormal findings in physical examinations 
will be presented by visit (by dose group and in total). 
Additional safety analyses will examine the changes in clinical parameters like EDSS, 9-HPT, 
T25-FW and SDMT.  

16.1.3 Further Exploratory Biomarker Analysis 
Exploratory analyses will be performed based on immunological data and soluble biomarkers 
collected. Biomarkers will be assessed at baseline (V1) and subsequent timepoints following 
administration of CLS12311 (or placebo). Immunological analyses will include descriptive 
summaries of T cell reactivity to CLS12311 peptides and/or their respective source proteins, as 
well as quantitative and functional assessments of T cell- and other immune cell populations . In 
addition, the influence of dose on  T cell- and other immune cell population, such as regulatory T 
cells, may be explored. Changes in biomarkers of disease activity, such as neurofilament light 
chain (NFL), will be analyzed descriptively. Furthermore, biomarker levels may be compared with 
safety and imaging parameters to assess potential prognostic or predictive properties. 
All exploratory biomarker analyses are intended to identify potential safety signals, that is 
proinflammatory immune activation, and to be hypothesis-generating.  

16.2 Statistical Hypotheses 
Due to their exploratory character, no formal statistical hypotheses have been defined. 

16.3 Sample Size 
As this is an exploratory Phase Ib study focusing on safety, no formal sample size calculation has 
been performed. The number of patients enrolled is considered sufficient to evaluate the safety 
and tolerability of CLS12311 and to collect preliminary exploratory biomarker data. 
16.4 Data Handling 
All data will be listed. Whenever applicable, all tables, figures and listings will use patient 
identification (ID) and time of evaluation to ensure clear tracking of individual data points. Patients 
will be listed according to their enrollment and dose group as applicable. 
Tables, figures and listings will be produced in accordance with the principles outlined by the ICH 
E3 guideline, ensuring that all data is organized and reported consistently and in compliance with 
legal requirements.  
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16.5 Criteria for the Termination of the Study 
Refer to section 9.3 

16.6 Patient Selection for Analyses 

All safety analyses will be based on the SAF.  
Demographic and baseline characteristics will be presented for the SAF population.  
All collected data will be presented in the listings. 

17 SOURCE DATA AND SOURCE DOCUMENTS 

17.1 Definitions 

17.1.1 Source Documents 
Source documents are defined as original documents, data and records (e.g. hospital records, 
clinical and office charts, laboratory notes, memoranda, patient diaries or evaluation check lists, 
pharmacy dispensing records, recorded data from automated instruments, copies or manuscripts 
certified after verification as being accurate copies, microfiches, photographic negatives, 
microfilm or magnetic media, x-rays, patient files, records kept at pharmacy, at the laboratories 
and at medico technical departments involved in clinical study). Source documents that are 
required to verify the validity and completeness of data entered into the eCRFs must not be 
obliterated or destroyed and must be retained per the policy for retention of records described in 
Section 19.9). 

17.1.2 Source Data 
Source data are defined as all information in original records and certified copies of original 
records of clinical findings, observations or other activities in a clinical study necessary for the 
reconstruction and evaluation of the study. Source data are contained in source documents 
(original records or certified copies). 
Direct Access 
Direct access is defined as the permission to examine, analyze, verify and reproduce any records 
and reports that are important to evaluation of a clinical study. 

17.2 Permission of Access 
The Investigator will permit study-related monitoring, audits, IRB / IEC review and regulatory 
inspections, providing direct access to primary patient data (i.e. source data) which supports the 
data on the eCRFs for the study, e.g. general practice charts, hospital notes, appointment books, 
original laboratory records.   
Because this enters into the realm of patient confidentiality, this fact must be included in the 
Informed Consent Form to be signed by the patient, in line with pertinent data protection 
legislation.  
Any party (e.g. domestic and foreign regulatory authorities, the Sponsor and/or authorized 
representatives of the Sponsor such as monitors and auditors) with direct access should take all 
reasonable precautions within the constraints of the applicable regulatory requirements to 
maintain the confidentiality of patient identities and Sponsor proprietary information.  
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18 QUALITY CONTROL AND QUALITY ASSURANCE 

18.1 Quality Control 

18.1.1 Definition 
Quality Control is defined as the operational techniques and activities, such as monitoring, 
undertaken within the quality assurance system to verify that the requirements for quality of the 
study related activities have been fulfilled. 
Quality Control should be applied to each stage of data handling to ensure that all data are reliable 
and have been processed correctly. 

18.1.2 Study Monitoring 
The Investigator must permit study-related monitoring by providing direct access to source data 
and to the subjects’ medical histories. Source data must be attributable, legible, 
contemporaneous, original, accurate, and complete. Any changes to source data must be 
traceable, should not obscure the original entry, and be explained if necessary (e.g. with an audit 
trail). Authorized, qualified representatives of the Sponsor will visit investigational sites at regular 
intervals during the study and after the study has been completed, as appropriate. clinical site 
monitoring plan will detail who performs the monitoring, how often it occurs, and the extent of 
review. It also will provide the monitoring strategy, with emphasis on subject safety, data integrity, 
and critical data and processes. During these visits, eCRFs, supporting documentation, and 
essential study-related documents will be reviewed and any discrepancies or omissions will be 
addressed. Monitoring visits must be conducted according to the applicable ICH and GCP 
guidelines to ensure the protection of subject rights and well-being, protocol adherence, quality 
of data (accurate, complete, and verifiable), study treatment accountability, compliance with 
regulatory requirements, and continued adequacy of the investigational site and its facilities. 
To enable adequate monitoring, it is essential that the Investigator enters the data into the eCRF 
in a timely manner. In case the monitor identifies non-adherence to protocol or legal requirements 
including data protection and data security requirements, a re-training will be performed. 
Adherence to the protocol will be strictly controlled to ensure compliance with all relevant 
guidelines and regulations. This process supports the overall study timeline, as outlined in Section 
15.2 and ensures that any issues are promptly addressed, facilitating a smooth path toward the 
study's completion. 

18.2 Quality Assurance 

18.2.1 Definition 
Quality Assurance is defined as the planned and systematic actions that are established to ensure 
that the study is performed, and the data are generated, documented (recorded) and reported in 
compliance with Good Clinical Practice (GCP) and the applicable regulatory requirements. 

18.2.2 Study Site Initiation 
The Investigator must not screen any subjects prior to completion of a study initiation visit, 
conducted by Cellerys AG and/or the CRO Scope International. This initiation visit will include a 
detailed review of the protocol and study procedures.  

18.2.3 Protocol deviations 
The Investigator should document and explain any protocol deviations as required by the Clinical 
Trial Regulation (CTR). The Investigator should promptly report any deviations that might have 
an impact on patient safety and data integrity to the Sponsor and to the IRB/EC in accordance 
with established IRB/EC policies and procedures. The Sponsor will review all protocol deviations 
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and assess whether any represent a serious breach and require reporting to the reviewing 
institutions in each participating country as mandated by regulatory requirements.  

18.2.4 Audit 
An audit is a systematic and independent review of study-related activities and documents to 
determine that the study related activities have been conducted, and the data has been recorded, 
analyzed and accurately reported according to the protocol, designated Standard Operating 
Procedure (SOPs), Good Clinical Practice (GCP) and the applicable regulatory requirements.  
An independent audit of a study site may take place at any time during or after the study. Refer 
also to section 17.2. 

18.2.5 Inspection 
An Inspection is defined as an official review conducted by a regulatory authority of documents, 
facilities, records and any other resources related to the clinical study. The inspection may be 
located at a study site, the Sponsor's facilities, the clinical research organization's facilities, or any 
other location deemed appropriate by the regulatory authorities. 
Refer also to section 17.2. 

19 ETHICAL AND LEGAL CONSIDERATIONS 

19.1 Committees and Boards 

19.1.1 Independent Ethics Committee (IEC) 
This is an independent body (a review board or a committee, institutional, regional, national or 
international) constituted of medical/scientific professionals and non-medical/non-scientific 
members. Its responsibility is to ensure the protection of the rights, safety and well-being of human 
subjects involved in the study and to provide public assurance of that protection. This is achieved 
by reviewing and providing a favourable opinion on the study protocol, suitability of the 
Investigator, facilities adequacy and the methods and material used in obtaining and documenting 
informed consent from study patients. 
The legal status, composition, function, operations and regulatory requirements pertaining to the 
Independent Ethics Committee may vary across all participating countries but should allow the 
Ethics Committee to act in agreement with GCP and applicable EU and national regulations. 
Regarding the conduct of the present study and involvement of IEC, refer to section 17.2.  

19.1.2 Institutional Review Board (IRB) 
This is an independent body constituted of medical scientific and non-scientific members 
responsible to ensure the protection of the rights, safety and well-being of human subjects 
involved in a study by reviewing, approving and providing continued review of the study protocol 
and amendments as well as of the methods and material used in obtaining and documenting 
informed consent of the study patients, in alignment with EU and national legal requirements. 

19.1.3 Data Safety Monitoring Board (DSMB) 
A Data and Safety Monitoring Board (DSMB) consisting of at least 3 independent MS- and trial 
experts will be chartered to review the safety of the trial. Beside tolerability and safety of 
CLS12311, the DSMB will also evaluate signs of worsening of MS assessed by new lesions on 
brain MRI and occurrence of relapses and disability progression based on EDSS.  
After both patients in the low dose group and all three patients in the medium dose group have 
completed , the Sponsor’s medical expert(s) will decide based on (S)AEs and 
relapses, whether the next dose level of the treatment can be applied.  
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As soon the last patient in the high dose group has completed  safety data 
(including MRI data, relapses and EDSS) of all patients will be evaluated by the DSMB. Finally, 
after the last patient in the high dose group has completed  the DSMB will meet 
again to evaluate safety of the 12-week follow-up after the second treatment cycle in all patients. 

The DSMB shall give recommendations on the following main outcomes: 

• stop further treatment or lower further dosing of individual patients 

• stop recruitment and/or treatment or lower dose for a specific dose group 

• stop recruitment and/or treatment for the clinical trial 

• continue the clinical trial as per protocol 

• any other trial modification (e.g. additional visits, assessments) 

Any recommendation will be explicitly documented in the meeting minutes.  
Based on the DSMB recommendations, the Study Steering Committee, consisting of the Sponsor 
and selected country Investigators, will decide on actions to be taken as outlined above. 
For the DSMB meetings, the DSMB will receive patient listings and statistical summaries, 
consisting of at least the following in addition to all available data on the patient(s) that made the 
meeting necessary: 

• All patients who experienced SAEs (including relationship and severity) 

• All patients who experienced AEs (including relationship and severity) 

• All patients who experienced AEs within one day following infusion of CLS12311/placebo 
including severity and relationship 

• All patients who experienced a relapse 

• Number of new brain lesions (CEL and new/enlarging T2) 

• EDSS scores  

• Safety relevant protocol deviations 
Detailed requirements on the presentation of listings and summaries, as well as details of the 
premise and the scope of the DSMB, will be specified in the DSMB Charter.  

19.1.4 Steering Committee 
A Steering Committee consisting of at least the Sponsor and selected country Investigators, or 
other experts will be established to provide oversight of the conduct of the trial. This includes 
oversight of the practical aspects of the study as well as ensuring that the study is conducted in 
a way which is both safe for the patients and provides appropriate safety and efficacy data to the 
Sponsor and Investigators.  
Specific responsibilities of the Steering Committee may include, but are not limited to, the 
following: 

• to provide overall supervision of the trial, including compliance with regulatory 
standards 

• to discuss steps to reduce deviations from the protocol  

• periodic review of the study progress  

• to review safety data; in a blinded manner. This review is typically done blinded to 
treatment allocation  
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• to resolve any differences within the research team or between research team and 
Sponsor regarding data management and monitoring procedures in the trial or any 
recommendation for modifications to the protocol. 

• The Steering Committee provides guidance to the Sponsor regarding modifications of 
the trial conduct based on DSMB recommendations, e.g. prematurely stopping 
recruitment and/or treatment, reducing the dose for a specific dose group or terminating 
the clinical trial. 

Details regarding composition of the Steering Committee, its premise and scope will be specified 
in the Steering Committee charter. Members will agree their commitment to the charter in writing 
prior to the start of the study.  

19.2 Conduct of Study and Ethical Considerations 
This clinical study will be conducted in accordance with the Declaration of Helsinki (64th WMA 
General Assembly, Fortaleza, Brazil, October 2013) and in compliance with this protocol, Good 
Clinical Practice (ICH E6 (R2)), and designated SOPs. The study will also adhere to all applicable 
national laws, including the Swiss ClinO relevant to the use of investigational new drugs in the 
country of conduct.  
Before initiating a study, the Investigator should have written and dated approval/favourable 
opinion from the Ethics Committee (EC), as required by the Clinical Trials Regulation (CTR) for 
EU Member States or the ClinO for Switzerland. This approval should cover the study protocol 
(including any amendments), the written informed consent form and updates, patient recruitment 
procedures (e.g. advertisements), and any other written information to be provided to patients. 
The approval will be documented in writing, with reference to the final protocol number and date. 
Details of the IEC’s constitution including names of its members and their function in the 
committee (e.g. chairman, specialist, lay-member) should be made available to the Sponsor for 
inclusion in the Trial Master File. 
During the study all documents that are subject to review should be provided to the EC by the 
Sponsor or the Investigator in line with national provisions. 

19.3 Responsibilities 
The responsibilities of the Investigator, Monitor and Sponsor regarding data handling of data, 
storage of data, study planning, assessment and quality assurance are regulated by the 
recommendations in ”ICH Topic E6(R2) Guideline for Good Clinical Practice” of the ”International 
Conference on Harmonisation” (ICH), which are fully applicable to this clinical trial. 

19.4 General reporting obligation 
The Sponsor shall apply for the authorization of the clinical study to the relevant regulatory 
authorities and ethics committees in each participating Member State prior to the study's start and 
provide written notification to the relevant local authorities. These notifications will ensure that the 
trial is fully compliant with applicable national and local regulations and with the requirements of 
the participating sites. 

19.5 Financing and Insurance 
The costs necessary for the conduct of the study will be agreed upon with each Investigator and 
will be documented in a separate financial agreement, signed by both the Investigator and the 
Sponsor (or the Sponsor's representative), prior to the study initiation.  
The Sponsor has obtained subject insurance for all patients taking part in the trial, the Sponsor's. 
Each Investigator will receive a copy of the insurance certificate, along with the full insurance 
terms and conditions. This insurance coverage meets all requirements under applicable national 
regulations.  
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19.6 Personal Data and Data Protection 
All data collected in the context of the clinical trial are subject to data protection in compliance 
with the CTR, GDPR, and Swiss data protection law. Cellerys maintains rigorous confidentiality 
standards by “coding” (all subjects enrolled in the clinical study as described in 19.11, ensuring 
no identifiable information is included in data sets transmitted to the Sponsor. 
The Investigator must assure that patients’ anonymity is maintained and that their identities are 
protected from unauthorized access. It must be ensured that eCRFs or other documents (e.g. 
copies of reports on special findings) transmitted to the Sponsor contain only study-specific 
identifiers, such as patient number, year of birth and/or a random code.  
The storage of data for statistical assessment will be performed only under the patient’s study 
identification. Only authorized personnel, such as the Investigator and designated study team 
members will have access to data that could identify participants.   
All blood samples, which are analyzed by contract laboratories, are destroyed after the study's 
completion and/or during the analysis process, following standard operating procedures (SOPs). 
Specimens available for biomarker discovery will be transferred to a new tube at Cellerys and 
labelled with a new random number, a process referred to as Double Coding to enhance 
confidentiality and will be stored for at least five years either at the Research Laboratory of 
Cellerys AG or, if delegated, at another laboratory that fulfills the required standards and has been 
designated by the Sponsor. 
The autologous red blood cell product, and the IMP will be labelled with the patient's (full) name 
and date of birth. Access to personal data will be restricted to designated individuals at TETEC 
AG, Germany involved in the production of the IMP.  
If it becomes necessary in the course of the study to identify a patient’s name for medical reasons, 
all individuals involved are obliged to maintain confidentiality. 

19.6.1 Data Breach Management 
In the event of a data breach, the Sponsor’s team will promptly assess the breach's nature and 
scope. If personal data is affected, the incident will be reported to relevant regulatory authorities 
as required by data protection laws. Participants will be promptly notified if there is a significant 
risk to their data privacy. Mitigation measures, including retraining personnel and enhancing 
monitoring systems, will be implemented to prevent future incidents. All details of the breach, 
including its impact, response actions, and preventive strategies, will be documented and 
reviewed to continuously improve data protection practices, ensuring compliance with regulations 
in each participating country. 

19.7 Protocol Amendments 
Any protocol amendments will be prepared by the Sponsor and assessed to determine whether 
they are “substantial” according to the applicable criteria and have to be submitted to the ethics 
committees and/or regulatory authorities to ensure compliance with EU Regulation No. 536/2014 
(CTR), Swiss ClinO and all applicable national regulations across participating countries.  Protocol 
amendments that affect subject safety, the study scope or the scientific integrity of the study must 
be approved prior to implementation. 
Cellerys AG may implement measures at any time to address an immediate hazard to a subject, 
even if not in line with this protocol. In such cases, the appropriate regulatory authorities and/or 
ethics committees will be notified without delay and if applicable a substantial modification will 
subsequently be submitted.  
If any protocol revision also necessitates changes to the Informed Consent Form (ICF), these 
updates will be implemented following the principles outlined in Section 9.1. This approach 
ensures that participants are informed of all study risks, benefits, and any new information 
impacting their participation, in alignment with ethical standards. 
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19.8 Investigator’s Brochure 
The Investigator shall be informed about the preclinical and clinical state of knowledge concerning 
the Investigational Medicinal Products.  
In the present study this will be done by means of the Investigators’ Brochure. This document 
should serve as the basis for the assessment of expectedness of an adverse reaction (see section 
13.1.7). 

19.9 Completion of (electronic) Case Report Forms 
This study will be performed using an electronic Case Report Form (eCRF) for data collection. 
The electronic system will comply with Good Clinical Practice (GCP) and all applicable laws to 
ensure data protection, integrity, and confidentiality. The Investigator and study site staff will 
receive eCRF completion guidelines, training and support for the use of the eCRF. The electronic 
system will be validated according to regulatory standards to ensure accuracy, reliability, and 
consistent performance. 
Data reported in the eCRF that are derived from source documents should be consistent with the 
source documents. Any discrepancies between the source documents and the eCRF entries 
should be explained. 
All data entry, modification or deletion will be recorded in an electronic audit trail. The audit trail 
will automatically capture the following information: patient identifier, original data value, new data 
value, reason for data change, user who made the change and when the change was made. This 
audit trail will ensure transparency and traceability of all data changes, with means to locate prior 
values.  
The system will be secured to prevent unauthorized access to the data or the system. This will 
include the unique user ID and password to enter or change data and role-based access controls 
to restrict system permissions. The Investigator will maintain a list of individuals who are 
authorized to enter, modify or review data. 
All electronic data entered by the site (including an electronic audit trail) as well as computer 
hardware and software (for accessing the data) will be maintained or made available at the site 
in compliance with applicable record retention regulations, such as Article 58 of the CTR. The 
computerized system is able to generate accurate and complete copies of the trial records in 
human-readable form for inspection, review and copying by regulatory authorities, as well as by 
monitors or auditors authorized by the Sponsor.  
Following data entry into the eCRF, the Investigator or a designated Study Physician will review 
and verify the accuracy of each patient's data. The validity of the data will be confirmed through 
the use of an electronic signature, which will comply with regulatory standards for electronic 
signatures. 
The Sponsor will retain the original eCRF data and audit trail. A copy of all completed eCRFs with 
history of data discrepancies and audit trail will be provided to the Investigator.  

19.10 Archiving 
Essential documents are to be retained for either: 
- the periods required by ICH-GCP; that is for at least 2 years after the last approval of a marketing 
application in an ICH region when there are no further pending or contemplated marketing 
applications in an ICH region or for at least 2 years after formal discontinuation of clinical 
development of the Investigational Medicinal Product (CPMP/ICH/135/95); 
or 
- the periods defined in the relevant national legal requirements, that is for at least 25 years after 
completion or termination of the clinical study in the EU community as required by the Clinical 
Trial Regulation536/2014 and for at least 30 years after completion or termination of the clinical 
study as required by the Federal Act on Medicinal Products and Medical Devices in Switzerland.  
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The final report shall be retained for at least 2 years after the Investigational Medicinal Products 
are removed from the last market. 
The informed consent forms and all the original (raw) data are to be retained by the Investigator 
as required by any institutional requirements or local laws or regulations (e.g. for at least 25 
years).  

19.11 Confidentiality 
The aim, content and results of this study are to be treated as confidential by all persons involved 
in the clinical trial. 
The Sponsor will maintain confidentiality standards in compliance with CTR and Swiss regulations 
and Section 19.6 of this protocol, which also includes information on data protection. Each patient 
enrolled in the study is assigned of a unique patient identification number to protect patient 
confidentiality. This means that patient names or other directly identifiable information are not 
included in data sets transmitted to the Sponsor or its representatives.  
Patient medical information obtained in this study is confidential and may be disclosed to third 
parties only as permitted by the Informed Consent Form (or separate authorization for use and 
disclosure of personal health information) signed by the patient, unless permitted or required by 
law. Data generated by this study must be available for inspection upon request by national and 
local health authorities, Sponsor monitors, representatives, collaborators, and the IRB/EC for 
each study site, in compliance with applicable regulations. 
Study data, which may include infection data, may be shared with government agencies, 
companies, or other groups not participating in this study. These data may be combined with or 
linked to other data and used for research purposes, to advance science and public health, or for 
analysis, development, and commercialization of products to treat and diagnosing disease.  
Given the complexity and exploratory nature of biomarker analyses, data derived from these 
analyses will generally not be provided to study investigators or patients unless required by law. 
The aggregate results of any conducted research will be available on study data publication.  

20 FINAL REPORT AND PUBLICATION POLICY 

After the completion of the study (as defined in section 15.2), a clinical study report (CSR) will be 
prepared by the Sponsor or its delegate in accordance with applicable regulatory requirements, 
including EU Regulation 536/2014 and other relevant guidelines. The CSR will include a statistical 
analysis and an appraisal of the results from a scientific and medical viewpoint, ensuring 
transparency and quality reporting. This report shall be based on the items listed in this study 
protocol. 
The Sponsor retains the rights to all data and information generated by this study and will ensure 
that the study is registered and results are disclosed in a publicly accessible database such as 
Clinicaltrials.gov and EudraCT and other registries as required by both EU and Swiss regulations, 
where applicable. The publication or presentation of trial results or any other trial-related data is 
permitted only upon consultation and written agreement of the Sponsor. The Sponsor retains the 
right to review and edit all proposed manuscripts, abstracts, publications, and presentations 
based upon this study or its results prior to submission to any organization, business, agency, 
person, publisher, society, or other entity. 
The results of this study are expected to be presented at scientific meetings and/or published in 
peer-reviewed scientific journals. Any formal presentation or publication of data from this trial will 
be considered as a joint publication by the Investigator(s) and appropriate Sponsor personnel. 
Authorship for any publication will be determined in line with the International Committee of 
Medical Journal Editors (ICMJE) recommendations and with due consideration of the recruitment 
contributions from each investigational site.  
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Data derived from biomarker specimen analysis on individual subjects will not be provided to 
Study Investigators, except where explicitly stipulated in a study protocol. Exceptions may be 
granted (e.g. if biomarker data would be linked to safety issues). Any inventions and resulting 
patents, improvements and/or know-how originating from the use of the biomarkers will become 
and remain the exclusive and unburdened property of the Sponsor, except where agreed 
otherwise.  

21 FURTHER REQUIREMENTS AND GENERAL INFORMATION 

21.1 External Contract Organizations 
Cellerys AG will ensure oversight of any study-related duties and functions delegated to external 
organizations, in accordance with applicable regulatory requirements, including but not limited to 
EU and Swiss regulations. All duties and functions transferred to such external contract 
organizations will be specified in writing, and the Sponsor retains responsibility for the quality and 
integrity of all trial-related activities, ensuring compliance with the CTR and Good Clinical Practice 
(GCP) standards. 

21.1.1 Contract Research Organization 
A CRO will be responsible for administrative aspects of the study including but not limited to study 
initiation, site monitoring, data management and safety reporting (including Serious Adverse 
Events (SAEs) and Suspected Unexpected Serious Adverse Reactions (SUSARs)) in accordance 
with applicable regulatory requirements, including Article 42 of the CTR. Before subjects are 
screened at each study site, the CRO will review study responsibilities with the Investigators and 
study site staff, ensuring their compliance with the protocol and regulatory requirements. 

21.1.2 Electronic Data Capture 
Subject information will be captured and managed by study sites using eCRFs via a web-based 
electronic data capture (EDC) tool developed by the EDC vendor and configured by the CRO. 
The EDC system must comply with data protection regulations (including GDPR) and ensure the 
integrity, confidentiality, and security of subject data. The Sponsor will ensure oversight of the 
EDC system to guarantee data accuracy, traceability, and proper handling of trial data. 

21.1.3 Central Laboratories for Laboratory Assessments 
Central laboratories selected by Cellerys AG will be responsible for the analysis of blood 
chemistry, hematology, urine samples as well as other biological such as HLA-typing collected 
for this study. Antigen specificity and biomarkers will be analyzed at Cellerys AG. Contracted 
laboratories will operate under a contractual agreement that ensures compliance with GCP and 
relevant quality standards. The Sponsor will oversee the quality of laboratory assessments and 
ensure that the data provided by these laboratories, including those analyzed at Cellerys AG, 
meet the requirements of the study and regulatory authorities. 

21.1.4 Central Facility for Other Assessments 
A central MRI reader has been selected to read and interpret all MRI scans for this study. The 
Sponsor will ensure oversight of the MRI reader's activities to maintain the quality, consistency, 
and regulatory compliance of the imaging data used in the study. 
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24 APPENDICES 

24.1 Exploratory Biomarker Study 

Introduction 
Knowledge about the mechanisms of action of the different tolerance-inducing approaches in MS 
is limited, not only in animal models, but even more so in patients (Lutterotti et al., 2021). Different 
from type 1 diabetes (T1D; antibodies against islet cell antigens), there is no diagnostic biomarker 
for MS; there is also no response biomarker in MS like glucose levels as a direct measure for 
remaining beta cell function in T1D. Furthermore, there is no T cell/cell-mediated immunity 
biomarker for any autoimmune disease, and not a single validated assay for any of the aspects 
that is important to consider for tolerance induction (phenotypic alterations, pharmacodynamic-
related biomarkers (e.g. interleukin-10, IL-10), antigen specificity testing, Treg phenotype and 
numbers). MRI outcome measures and recently also the CNS damage-related marker 
neurofilament light chain (NfL) are validated and estimates can be built on them, but this is not 
possible for any of the other markers (Disanto et al., 2017) (Kuhle et al., 2019). RED4MS offers 
the unique opportunity of gaining insights into tolerization mechanisms including biomarkers 
validation and discovery.  
The primary objective of the RED4MS Phase Ib study is to assess the safety and tolerability of 
peptide-coupled RBC tolerization in patients with MS. 
In addition to safety assessments, exploratory biomarker analyses will be conducted based on 
blood samples to investigate immunological effects of the treatment. These analyses are intended 
to support further understanding of the treatment’s biological activity and inform the design of 
future studies. 
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Biomarker samples (serum and plasma) will be obtained at different time points of the study 
protocol. The bio samples (serum, plasma) will be collected by standard venipuncture. 
Sampling procedures and shipment conditions instructions are described in the Logistics Manual, 
which will be provided to each study site. 

Sample handling  
Biomarker samples will be obtained from all patients who have given their consent in the study.  
Sampling for the biomarker research is contingent on written informed consent and review and 
approval for the exploratory biomarker assessments by the appropriate regulatory authorities 
(depending on the country where the study is performed) and the ethics committees (ECs). If a 
regulatory or EC does not approve the sampling for the exploratory biomarker analyses, this part 
of the study will not be conducted at the respective site. 
Biosamples collected for biomarker research will be stored for at least five years unless patients 
request that they are destroyed, or regulatory authorities require a shorter storage period for the 
specimens. The samples will be stored either at the laboratory of Cellerys or, if delegated, at a 
laboratory appointed by the Sponsor that meets the required regulatory and quality standards. 
Participants have the right to withdraw their specimen at any time for any reason. Upon 
withdrawal, all untested biomarker samples will be destroyed. However, the information obtained 
from analyzed samples up to the time of withdrawal will continue to be used. Withdrawal the 
biomarker sampling does not affect participation in the study. 
All samples provided to Cellerys AG will be coded, so that no conclusions can be drawn about 
individual patients. Incoming samples at Cellerys will be processed, labelled and stored following 
standard operating procedures. The cryopreserved samples will be stored at -80°C, cells at -
196°C in the laboratory of the Cellerys. All steps and storage locations in the respective freezers 
or liquid nitrogen tanks are recorded in a GLP-compliant lab software (eLab, elabjournal.com) 
with an audit trail to meet ISO standards. The access to sample storage rooms is restricted to 
authorized persons only. The freezers and liquid nitrogen tanks are equipped with temperature 
sensors, for continuous monitoring. An emergency power unit and alarm plan ensure their proper 
storage in case of power failure. 
Any data obtained from the sample will be stored in at least 3 different locations: a physical NAS 
server, the ISO-certified Microsoft Sharepoint Cloud, and a backup provided by an IT provider. 
The access to this data is limited to authorized lab members only.  
All data stored within eLab is saved under ISO approved measures that ensure data traceability 
and integrity. Each sample’s information is linked to analysis results, with all deviations noted. 
Raw files will be linked to their respective analyses and any further changes made to any analysis 
are documented through eLab auditable software. If such changes are made, they will be stored 
and written as a new version and annotated with details of who has made the changes to the 
analysis. Data arising from sample analysis will be subject to the confidentiality standards 
described in Section 19.11 of the study protocol. 
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If required for analysis, samples can be distributed to external collaborating laboratories that 
comply with relevant data privacy laws. Cellerys will ensure that all data transfers to collaborating 
labs are conducted in accordance with applicable legislations on data privacy. 
Data protection and control of data access are integral parts of sample management processes.  

Data analysis 
The mechanistic/biomarker program has exploratory and hypothesis-generating character.  
The main goals include:  
• To explore immunological and biomarker changes associated with administration of 

CLS12311, 
• To assess whether specific biomarker patterns are associated with safety outcomes, 
• To gather preliminary data for potential identification of responder characteristics. 

 
Descriptive biostatistics methods will be applied to each program component, e.g. the variation of 
percentages of certain immune cell subtypes or a biomarker such as NfL. 
The analysis of the biomarker samples will be performed on samples provided to Cellerys' 
laboratory with study IDs, without personal identifiers, ensuring compliance with data privacy 
requirements. The result of the biomarker analyses may only be linked to individual patient 
identifiers during the study conduct. Linkage to individual data will only occur after database lock 
and completion of the primary safety analysis, if needed. 
Biomarker data will not be included in the formal safety analysis of the this study. In addition, 
biomarker data will not affect patient management. 
Given the complexity and exploratory nature of biomarker analyses, results will not be provided 
to study investigators or patients unless required by law. Results will be presented in a separate 
exploratory report, which may be included as an appendix to the Clinical Study Report (CSR). 
Any inventions and resulting patents, improvements and / or know- how originating from the use 
of the biomarker will become and remain the exclusive and unburdened property of Cellerys, 
except when agreed otherwise.  
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24.2 Acute management of severe allergic reactions (anaphylaxis) 

Acute management of severe systemic allergic reactions (anaphylaxis, grade II-IV) 
Anaphylaxis is a life-threatening emergency  

IF WORKING ALONE, CALL FOR ASSISTANCE  
1  Stop the CLS12311 infusion. 
2  Give oxygen  

Lie patient flat and give oxygen by face mask at the highest possible flow rate (> 6 
L/minute).  

3  Give adrenaline  
Immediately inject adrenaline 1:1000 intramuscularly in the lateral thigh. 
  
< 50 kg . . . . . . . . . . give 0.25 - 0.50 mL  
> 50 kg . . . . . . . . . . give 0.50 mL  
  
(See Notes 1, 2)  

 

4  Start rapid fluid resuscitation  
Establish an intravenous line and infuse normal saline or Hartmann's solution (20 
mL/kg). Continue as necessary.  

5  Give further adrenaline  
If necessary, repeat intramuscular dose every 5 minutes. Large doses of adrenaline 
may be needed, up to a maximum of 5 mL (5 mg). If the patient remains shocked 
after two intramuscular doses, consider an adrenaline infusion to restore blood 
pressure. (See Notes 3, 4)  

6  Ventilate  
If there is severe respiratory and circulatory collapse or coma, ventilate the patient. 
(See Note 5)  

7  Additional measures  
  
Bronchodilators . . . . . . . . . . . .  For bronchospasm, give salbutamol or terbutaline 

by nebuliser, or aerosol with spacer device. In 
severe cases use continuously. 

Corticosteroids . . . . . . . . . . . .  Give hydrocortisone 2-6 mg/kg or dexamethasone 
0.1-0.4 mg/kg intravenously. (See Note 6) 

Nebulised adrenaline. . . . . . . .  
(5 mL of 1:1000) 

May be tried in laryngeal edema and may ease 
upper airway obstruction. However, do not delay 
intubation if upper airway obstruction is 
progressive.  

 

8  Supportive treatment  
Observe vital signs frequently and, if possible, monitor electrocardiogram and pulse 
oximetry.  
Keep patient in hospital for observation for at least 4-6 hours after the complete 
resolution of abnormal symptoms and signs, as biphasic reactions may occur. (See 
Note 7)  
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  Notes  
1.   Adrenaline is life-saving and must be used promptly. Withholding adrenaline due 

to misplaced concerns of possible adverse effects can result in deterioration and 
death of the patient. It is safe and effective. 

2.   Adrenaline 1:1000 contains 1000 microgram in 1 mL (1 mg/mL). The volumes of 
adrenaline recommended for adults approximate to 5-10 microgram/kg.  

3.   If critical care facilities are not immediately available, give the following adrenaline 
infusion:  
•   Mix 1 mg adrenaline (1 ampoule) in 1000 mL of normal saline  
•   Start infusion at 5 mL/kg/hour (approx. 0.1 microgram/kg/minute)  
•   Titrate rate up or down according to response.  

4.   Some cases are resistant to adrenaline, especially if the patient is taking beta 
blocking drugs. If adequate doses of adrenaline are not improving the situation, 
give glucagon 1-2 mg intravenously over 5 minutes.  

5.   Drug-assisted intubation for impending airway obstruction is a very high-risk 
procedure and should only be attempted by an expert.  

6.   Corticosteroids may modify the overall duration of a reaction and may prevent 
relapse. However, onset of action will be delayed. Never use these to the 
exclusion of adrenaline.  

7.   Keep patient in hospital longer if there is a history of asthma or previous allergy, 
or if the patient needed repeated doses of adrenaline. All patients must be 
followed up to investigate possible provoking factors and for further management.  

Published as an insert to Australian Prescriber 2007, Vol.30, No.5. 

Severity grading of anaphylactic reactions 
Grade  Skin  Abdomen Airways Cardiovascular system  

I  
Itch 
Flush Urticaria 
Angioedema  

–  –  –  

II  
Itch 
Flush Urticaria 
Angioedema  

Nausea 
Cramps  

Rhinorrhea Hoarseness 
Dyspnea  

Tachycardia (increase by ≥ 
20/min) Hypotension 
(decrease by 20mm Hg 
systolic pressure) Arrhythmia  

III  
Itch 
Flush Urticaria 
Angioedema  

Vomiting 
Defecation  

Laryngeal edema 
Bronchospasm Cyanosis  Schock  

IV  
Itch 
Flush Urticaria 
Angioedema  

Vomiting 
Defecation Respiratory arrest Cardiac arrest 

Classification according to the most severe symptom, no symptom is mandatory.  
Ring et al., Guideline (S2k) on acute therapy and management of anaphylaxis: 2021 update. Allergo J 
Int (2021) 30:1–25 
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24.3 Expanded Disability Status Scale (EDSS)  
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24.4 Instruction for the 9-Hole Peg Test  
 
Description 
The 9-HPT is a quantitative measure of upper extremity (arm and hand) function. It is 
composed of a square board with 9 pegs. At one end of the board there are holes for the pegs 
to fit into, and at the other end is a dish to store the pegs.  
The 9-HPT will be administered as described in the Multiple Sclerosis Functional Composite 
(MSFC) Administration and Scoring Manual. Both the dominant and non- dominant hands are 
tested twice (two consecutive trials of the dominant hand, followed immediately by two 
consecutive trials of the non-dominant hand). It is important that the 9-HPT be administered 
on a solid table and that the small rubber feet are fixed under the 9-HPT apparatus (or the 
apparatus be anchored by other method). The testing environment should be the same room 
or area and the potential for distractions should be minimized as much as possible.  
 
Material needed 
9-HPT apparatus, stopwatch, 9-HPT Record Form 

 
Time limit per trial 
5 minutes (300 seconds) 
 
Discontinue Rules: 

- If the patient cannot complete one trial of the 9-HPT in 5 minutes. 
- If the patient cannot complete a trial with his or her dominant hand within 5 minutes, 

move on to the trials with the non-dominant hand. 

- If the patient cannot complete a trial with his or her non-dominant hand. 

 
Methods 
Dominant Hand - Trial 1 

• Make sure that the stopwatch is set to 0:00. Introduce this section by saying, “Now, 
we’re going to be measuring your arm and hand function.”  

o If this is the first visit, ask the patient whether he is right- or left-handed. Make 
a note of the dominant hand for subsequent instructions.  

• Place the 9-HPT apparatus on the table directly in front of the patient.  
o Arrange the apparatus so that the side with the pegs is in front of the hand being 

tested and the side with the empty pegboard is in front of the hand not being 
tested.  

• Read the following instructions to the patient: “On this test, I want you to pick up the 
pegs one at a time, using one hand only, and put them into the holes as quickly as you 
can in any order until all the holes are filled. Then, without pausing, remove the pegs 
one at a time and return them to the container as quickly as you can. We’ll have you 
do this two times with each hand. We’ll start with your [DOMINANT] hand. You can 
hold the peg board steady with your [NON-DOMINANT] hand. If a peg falls onto the 
table, please retrieve it and continue with the task. If a peg falls on the floor, keep 
working on the task and I will retrieve it for you. See how fast you can put all of the pegs 
in and take them out again. Are you ready? Begin.”  
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• Start timing as soon as the patient touches the first peg and stop timing when the last 
peg hits the container.  

o If a peg drops on the floor, the examiner may retrieve it and put it back in the 
peg box. However, if a peg drops onto the table, allow the patient to retrieve it.  

o If the subject stops after having put all the pegs into the holes, prompt the 
subject to remove them as well. If the subject begins to remove more than one 
peg at a time, correct him/her by saying, “Pick up one peg at a time.”  

o Record the patient’s time under Dominant hand - Trial 1. 
 
Dominant Hand - Trial 2 

• After the first trial with the dominant hand, say, “Good. Now, I’d like you to do the same 
thing again, using again your [DOMINANT] hand. See how fast you can put all of the 
pegs in and take them out again. Ready? Begin.”  

• Again, start timing as soon as the patient touches the first peg, and stop timing when 
the last peg hits the container.  

• Record the patient’s time under Dominant hand - Trial 2.  
 
Non-Dominant Hand -Trials 1 and 2 

• After the second trial with the dominant hand, rotate the apparatus 180 degrees such 
that the side with the pegs is now in front of the non-dominant hand and the empty peg- 
board is in front of the dominant hand.  

• Then say, “OK. Now I’d like you to switch and use your [NON-DOMINANT] hand. This 
time, you can use your [DOMINANT] hand to stabilize the peg board. Ready? Begin.”  

• Administer, time, and record the two non- dominant hand trials following the procedures 
described above for dominant hand trials. 

 
Completing the Record Form: 
Record any circumstances that you believe may have affected the patient’s performance. 
These are factors that may have affected the trial, but were not severe enough to necessitate 
repetition of the trial. Examples include, but are not limited to: 

- The patient dropped a peg  

- The patient has a cold  
- The patient forgot eyeglasses and had difficulty seeing pegs  

- The patient talked during the task  
If a trial is repeated, indicate this and specify the reason it had to be repeated. Examples of 
reasons to repeat a trial include, but are not limited to:  

- The patient knocked entire apparatus on the floor  
- The examiner forgot to start or stop stopwatch  

- The examiner forgot to reset the stopwatch in between trial  
Record only the times for the two successfully completed trials for each hand on the 9-HPT. If 
the patient could not complete one or both of the trials for either hand of the 9-HPT, record this 
in the appropriate section of the Record Form.  
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If the patient’s disease has progressed and/or physical limitations prohibit him or her from 
completing the trial, the examiner should mark “Unable to complete trial due to physical 
limitations,” and then record any specifics that can be observed (e.g., patient unable to use 
right hand, patient could not complete within time limit, etc.). 
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24.5 Instructions for the timed 25-foot walk 
 
Description 
The Timed 25-Foot Walk is a quantitative measure of lower extremity function. The T25-FW 
will be administered as described in the MSFC Administration and Scoring Manual. The patient 
is directed to one end of a clearly marked 25-foot (7.62 m) course and is instructed to walk 25 
feet (7.62 meter) as quickly as possible, but safely. The task is immediately administered again 
by having the patient walk back the same distance. Patients may use assistive devices when 
doing this task. The testing environment should be the same room or area and the potential 
for distractions should be minimized as much as possible.  

 
Material needed 
Stopwatch, Tape measure (for measuring the 25-Foot walking path), Duct-Tape (for marking 
the 25-Foot walking path), Timed 25-Foot Walk Record Form. 
Measure the walking distance of 25-foot (7.62 m) with the tape measure and mark the 
beginning and the end of the path with a piece of duct tape, either on the floor or on a wall. 
Make sure the stopwatch is set to 0:00. 

 
Time limit per trial 
3 minutes (180 seconds) 
 
Discontinue Rules 

- If patient cannot complete Trial 2 after a 5-minutes rest period 
- If patient cannot complete trial in 3 minutes 

 
Methods 
Trial 1 

• In order to start the timed 25-foot Walk Test the patient should be directed to one end 
of the marked path and instructed to stand behind the starting line.  

• The examiner should point out the end of the 25-foot course and instruct the patient as 
follows: “I’d like you to walk 25 feet as quickly as possible, but safely. Do not slow down 
until after you`ve passed the finish line. Ready? Go.” 

• Begin timing when the lead foot is lifted and crosses the starting line.  
o The examiner should walk along with the patient as s/he completes the task.  

• Stop timing when the lead foot crosses the finish line.  
o The examiner should then record the subject’s walk time to within 0.1 second, 

rounding as needed. Round up to the next tenth if hundredth’s place is > = .05, 
round down if hundredth’s place is <0.5 (e.g., 32.45” would round to 32.5” but 
32.44” would round to 32.4”). Once the time is recorded, be sure to reset the 
stopwatch.  
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Trial 2 
• After completing the first timed walk, position the patient just behind the line where s/he 

is now standing, repeat the same instructions, and have the patient immediately 
complete the walk again. 

 
Assistive Devices 
In clinical trials and other serial studies, the goal is to use the same assistive device at each 
study visit. In general, patients should use their customary assistive device(s), NOT the least 
assistance possible to complete the test. For patients with significant gait impairment, the 
treating neurologist should have the patient use a rolling walker even if this is not the patient’s 
customary device. In general, non-wheeled walkers should not be used. If a patient does use 
an assistive device, this should be noted on the Record Form. 
 
Completing the Record Form 
Record any circumstances that you believe may have affected the patient’s performance. 
These are factors that may have affected the trial but were not severe enough to necessitate 
repetition of the trial. Examples include, but are not limited to:  

- The patient had a cold or reports not feeling well.  
- The patient tripped but did not fall.  

If a situation arises that necessitates the repetition of a trial, indicate the reason a trial had to 
be repeated on the Record Form. Examples of reasons to repeat a trial include, but are not 
limited to:  

- The patient fell during the walk.  
- Examiner forgot to start or stop stopwatch.  
- Examiner forgot to reset stopwatch in between trials.  
- The patient stopped to talk to someone while walking, or another person/thing 

somehow interfered with walk.  
Record only the times for the two successfully completed trials of the Timed 25-Foot Walk. If 
the patient could not complete one or both of the trials of the Timed 25-Foot Walk, record this 
in the appropriate section of the Record Form. 
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24.6 Instructions for the Symbol Digit Modalities Test (SDMT)  
 
Description 
The SDMT is a sensitive and specific test to assess processing speed, which are typically 
affected domains in cognitively impaired MS patients. 
The SDMT requires the examinee to substitute a geometric figure with a number. The 
appropriate number is shown in a key containing the Arabic numbers 1 through 9, each of 
which is paired with a different geometric symbol. 
The testing environment should be the same room or area and the potential for distractions 
should be minimized as much as possible. No one other than the examiner and the patient 
should be in the testing room during the SDMT. Any disruption must be kept to a minimum.  
The SDMT is applied according to the Manual from Western Psychological Services (WPS).  

 
Material needed 
Stopwatch, SDMT Form, SDMT Record Form 

 
Time limit per trial 

90 seconds 
 
Methods 

• Hand the test form to the examinee and read the following instructions to the examinee:  

o “Please look at these boxes at the top of the page. You can see that each box in 

the upper row has a little mark in it. Now look at the boxes in the row just 
underneath the marks. Each of the boxes under the marks has a number. Each of 
the marks in the top row is different, and under each mark in the bottom row is a 
different number. Now look at the next line of boxes (examiner points to line of 
boxes) just under the top two rows. Notice that the boxes on the top have marks, 
but the boxes underneath are empty. You are to fill each empty box with the 
number that should go there according to the way they are paired in the key at the 
top of the page. For example, if you look at the first mark, and then look up at the 
key, you will see that the number 1 goes in the first empty box. So write the number 
1 in the first box. Now, what number should you put in the second box? (Number 
5) That's right. 
So write the number 5 in the second box. What number goes in the third box? 
(Number 2) Two, right. That is the idea. You are to fill each of the empty boxes with 
the numbers that should go in them according to the key. Now for practice, fill in 
the rest of the boxes until you come to the double line. When you come to the 
double line, stop.” 

• The examiner should check to see that the examinee understands the task. Any errors 
made in the first 10 practice responses should be immediately pointed out by the 
examiner and corrected by the examinee.  

o If an examinee has not understood the nature of the task, the instructions are 
repeated with further examples until the nature of the test is clearly understood. 
The examiner then continues with the following instructions:  
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• Now when I say" Go!" write in the numbers just like you have been doing as fast as you 
can until I say "Stop!" When you come to the end of the first line, go quickly to the next 
line without stopping, and so on. If you make a mistake, do not erase, just write the 
correct answer over your mistake. I repeat, DO NOT ERASE, as you will waste time. 
Just write the correct answer over your mistake. Do not skip any boxes and work as 
quickly as you can. Ready? Go!”  

• Exactly 90 seconds from starting, the examiner says: “STOP!” 

 
Scoring 
The score of the test is the number of correct substitutions in each 90-second interval. This 
does not include those substitutions made during the practice period (i.e. the first 10 boxes). 
The total number of correct responses can be easily found by separating the top sheet upon 
which the examinee has written his or her responses and counting the number of responses 
that correctly match the number printed above each box on the second sheet. This score is 
recorded as a proportion of the total number of responses. For example, a score of 36/39 
indicates that the examinee made a total of 39 responses, 36 correct and 3 incorrect. The total 
score provides a measure of the speed and accuracy of symbol-digit substitutions.
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24.7 Handling of sterility testing positive results in/during manufacturing and after IMP 
administration  
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