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Abstract:

Today's medicine strives to be personalized, preventive, predictive and participatory. This implies to
have access to multimodal data to better characterize patients groups and to combine clinical and
imaging data with high-quality biological samples. Collecting such data is one of the objectives of the
Observatoire frangais de la sclérose en plaques (OFSEP), the French MS registry. On December 2022,
the OFSEP biocollection includes 4,888 patients with scientific characteristics and about 90,000
samples. Thanks to its richness, this biocollection open for the scientific community, contributes to
address unmet needs in MS through identification of multiomics determinants of MS activity,

progression, secondary effects.

KEYWORDS:

Multiple Sclerosis, biobank, sample, registry, database, quality



Journal Pre-proof

Introduction

Multiple Sclerosis (MS) is a chronic autoimmune disorder of the central nervous system, for which
there are still many unsolved questions including its causes and mechanisms or the prognostic
factors of disease progression. In the actual context of personalized, preventive, predictive and
participatory medicine, the care of MS requires multimodal data to better characterize patients
groups. Through its vast database gathering standardized clinical and imaging data with high-quality
biological samples, the main objective of the Observatoire francais de la sclérose en plaques (OFSEP),
the French MS registry, is to provide a powerful epidemiological tool for the worldwide scientific
community.! The OFSEP biocollection represents a significant and qualitative tool for identifying
multiomics determinants of MS activity, progression, secondary effects, etc.” This paper describes

the biocollection and the harmonized biobanking processes used to implement this collection.

Setting up of the registry

Data collection

OFSEP is a French national registry in which patients with MS or related disorders can be included by
an OFSEP-participant neurologist of an MS expert center (about 80,000 patients on December
2022).! Standardized clinical and imaging data are collected during routine follow-up visits and
entered intothe European database for multiple sclerosis (EDMUS).2 In addition, biological samples
are collected in a subset of patients with specific characteristics (called biological cohorts). Samples
are processed and stored by the local biobanks of each center. Pseudonymized biological data are

stored in TumoroteK® database.

Regulatory compliance
Patients enrolled in both the OFSEP registry and OFSEP high definition (HD) cohort ([NCT02889965]

and [NCT03603457] on clinicaltrials.gov) sighed a consent for participation. OFSEP registry and HD

cohort have been authorized by the French data protection agency and an ethical committee.
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Biological cohorts description

Inclusion criteria and sampling time
OFSEP has set up seven biological cohorts, gathering subsets of patients from the OFSEP registry. An
Expended Disability Status Scale (EDSS) evaluation at = 3 months from the sampling date is required.

’

In order to guarantee the non-perturbation of biomarkers and lymphocytes populations, it’s
recommended to avoid sampling within 30 days of a relapse treatment and less than 12 months of
disease modiying treatment. If this general recommendation is not followed the information is
collected. Other inclusion criteria are specific for each cohort:

- Radiologically isolated syndromes (RIS): subjects with MRI lesions suggestive of multiple
sclerosis, no history of symptoms suggestive of MS, and a normal neurological examination.*

- Clinically isolated syndromes (CIS) and single attack (SA): patients fulfilling or not McDonald
criteria® with a first inflammatory event of the central nervous system less than six months
before sampling.

- Primary-progressive multiple sclerosis (PPMS): PPMS patients® with a disease duration of less
than six years and under 65.

- Neuromyelitis optica spectrum disorders (NMOSD) and myelin-oligodendrocyte-glycoprotein
antibody associated disease (MOGAD): patients meeting the international NMOSD criteria®’
or MOGAD.

- Acute Disseminated Encephalo-Myelitis (ADEM): patients with ADEM.

- Progressive Multifocal Leukoencephalopathy (PML): patients treated for MS with PML
diagnosis confirmed by Polymerase Chain Reaction (PCR); sampling within one month of PML
or immune reconstitution inflammatory syndrome diagnosis.

- Covid-19 (stopped): patients with MS/NMOSD/MOGAD and Covid diagnosis; sampling within

three months after biological confirmation of the diagnosis by PCR or the symptoms onset.
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The HD cohort has been established on a subset of well-defined MS patients with prospective
longitudinal follow-up. Patients included in this cohort are SA, relapsing remitting MS, secondary
progressive MS or PPMS, not permanently wheelchair users (EDSS <7) and over 15, treated or not at

sampling.

Data management

Twice a year, data from EDMUS and TumoroteK® databases are merged into a global OFSEP
database, and non-conformity reports are generated to verify and correct data. Upon non-
compliance with the inclusion criteria, samples are kept whether the diagnosis remains MS or a

related disorder, and can otherwise be kept to serve as negative controls.

Description of the biocollection
On December 2022, 4,888 patients (Table 1) were included in biological cohorts (300 new patients

every year) and HD cohort (2,500 new samples every two years).

The OFSEP sample collection

Biosampling

The sampling is carried out by the 27 participating centers, according to OFSEP standardized
operating procedures (Figure 1). For the biological cohorts, blood (51.5 mL for serum, plasma, DNA
and Peripheral blood mononuclear cells (PBMC)), cerebrospinal fluid (3 mL), saliva (5 mL), urine* and
stools* (*stopped in 2022) are collected using inclusion kits. Iterative blood samples (7 mL for serum)
can be collected during the patient follow-up visits: for the RIS cohort, annually until the conversion
in MS; for the CIS/SA and NMOSD/MOGAD cohorts, at one, three and five years (inclusion kit at 5)
and in case of relapse. For the HD cohort, only blood tubes are collected (7 mL for serum, plasma and

DNA). Samples are transported at room temperature within 2 hours to each biobank.
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Processing
After quality control, biobanks process samples under sterile conditions, according to OFSEP sample
management procedure to obtain:
- Serum from Serum-separating clot activator blood tubes
- Plasma and whole blood (for DNA) from K2EDTA blood tubes
- PBMC from Mononuclear Cell Preparation Tube (CPT™) blood tubes
- Cerebrospinal fluid, saliva, urine and stools.
Since 2022, samples are aliquoted into 1D barcoded, biocompatible and suitable to cryostorage

ClearLine® cryotubes.

Storage

Aliquots are stored at -80°C within 4 hours following the sampling (or 24 hours for PBMC) to
guarantee their integrity and long-term storage. Then, PBMC are transferred to liquid nitrogen within
12 hours.

Data related to bio-sampling processes and non-conformity are recorded in Tumorotek® database to

ensure traceability.

Quality management
All biobanks are certified according to biobank standards: NF S96-900 or ISO 20387. OFSEP
coordination team undertakes numerous actions to ensure quality and traceability like annual

activity reports and biobank audits.

Access to data and samples

The data and samples collected are open to any researcher after positive scientific evaluation of the

project by OFSEP (https://www.ofsep.org/fr/acces-aux-donnees). Once regulatory and contractual
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aspects are solved, OFSEP team organizes the samples distribution from the biobanks to the

researcher and the transfer of associated data.

Conclusion

The OFSEP biocollection is a significant and qualitative tool for MS research projects. On December
2022, 4,888 patients were sampled and about 90,000 samples are available. This biocollection is
constantly evolving to meet the needs of researchers and adapt to technical improvements. Thanks
to its richness and completeness of its associated data, more than twenty research projects have

. 1
been already carried out.>* ™

Acknowledgements

The authors thanks the OFSEP coordination team for their efforts in setting up the OFSEP registry and
implement the biological sample collection. We also acknowledge all the participating clinical centers
and the patients. Finally, the authors acknowledge the OFSEP biobanks for sample processing and

biobanking (Appendix 1).

Declaration of interest

The author(s) declared the following potential conflicts of interest: Guillaume Brocard has no
disclosure to declare. Romain Casey has no disclosure to declare. Laure Michel has received
honoraria for consulting from Biogen, Teva, Roche, Sanofi Genzyme, Janssen, Novartis and Merck.
Eric Thouvenot received consulting and lecturing fees, travel grants or unconditional research
support from the following pharmaceutical companies: Actelion, Biogen, BMS, Merck, Novartis, and
Roche. Sandra Vukusic has received lecturing fees, travel grants and research support from Biogen,
BMS-Celgene, Janssen, Merck, Novartis, Roche, Sandoz, Sanofi-Genzyme. Héléne Zephir has received

consulting fees from Alexion, Biogen, Horizon Therapeutics, Merck, Novartis, Sanofi, Roche, and



Journal Pre-proof

research grants from Roche, ARSEP. The remaining authors have no disclosures related to this paper

to declare.

Funding

Data and samples collection has been supported by a grant provided by the French State and
handled by the "Agence Nationale de la Recherche," within the framework of the "France 2030"
programme, under the reference ANR-10-COHO-002, by the Eugéne Devic EDMUS Foundation

against multiple sclerosis and by the ARSEP Foundation.



Journal Pre-proof

REFERENCES

1. VukusicS, Casey R, Rollot F, Brochet B, Pelletier J, Laplaud D-A, et al. Observatoire Francais de la
Sclérose en Plaques (OFSEP): A unique multimodal nationwide MS registry in France. Mult Scler.
2018; 1352458518815602. PubMed

2. Morille J, Mandon M, Rodriguez S, Roulois D, Leonard S, Garcia A, Wiertlewski S, Le Page E,
Berthelot L, Nicot A, Mathé C, Lejeune F, Tarte K, Delaloy C, Amé P, Laplaud D, Michel L. Multiple
Sclerosis CSF Is Enriched With Follicular T Cells Displaying a Thl/Eomes Signature. Neurol
Neuroimmunol Neuroinflamm. 2022; 9(6): e200033. PubMed.

3. Confavreux C, Compston DA, Hommes OR, McDonald WI, Thompson AlJ. EDMUS, a European
database for multiple sclerosis. ] Neurol Neurosurg Psychiatr. 1992; 55(8): 671—6. PubMed.

4. Okuda DT, Mowry EM, Beheshtian A, Waubant E, Baranzini SE, Goodin DS, Hauser SL, Pelletier D.
Incidental MRI anomalies suggestive of multiple sclerosis: the radiologically isolated syndrome.
Neurology. 2009; 72(14): 1284. PubMed.

5. Alan J Thompson, Brenda L Banwell, Frederik Barkhof, William M Carroll, Timothy Coetzee,
Giancarlo Comi, Jorge Correale, Franz Fazekas, Massimo Filippi, Mark S Freedman, Kazuo
Fujihara, Steven L Galetta, Hans Peter Hartung, Ludwig Kappos, Fred D Lublin, Ruth Ann Marrie,
Aaron E Miller, David H Miller, Xavier Montalban, Ellen M Mowry, Per Soelberg Sorensen, Mar
Tintoré, Anthony L Traboulsee, Maria Trojano, Bernard M J Uitdehaag, Sandra Vukusic,
Emmanuelle Waubant, Brian G Weinshenker, Stephen C Reingold, Jeffrey A Cohen. Diagnosis of
multiple sclerosis: 2017 revisions of the McDonald criteria. Lancet Neurol 2018; 17: 162-73.
PubMed.

6. Wingerchuk DM, Hogancamp WF, O'Brien PC, et al. The clinical course of neuromyelitis
optica(Devic's syndrome). Neurology 1999; 53: 1107-1118. PubMed.

7. Wingerchuk DM, Lennon VA, Pittock SJ, et al. Revised diagnostic criteria for neuromyelitis optica.
Neurology 2006; 66: 1485-1489. PubMed.

8. Gauthier A, Viel S, Perret M, Brocard G, Casey R, Lombard C, Laurent-Chabalier S, Debouverie M,
Edan G, Vukusic S, Lebrun-Frénay C, De Seze J, Laplaud DA, Castelnovo G, Gout O, Ruet A,
Moreau T, Casez O, Clavelou P, Berger E, Zephir H, Trouillet-Assant S, Thouvenot E; OFSEP
Investigators. Comparison of SimoaTM and EllaTM to assess serum neurofilament-light chain in
multiple sclerosis. Ann Clin Trans| Neurol. 2021; 8(5): 1141-1150. PubMed.

9. Couloume L, Ferrant J, Le Gallou S, Mandon M, Jean R, Bescher N, et al. Mass Cytometry
Identifies Expansion of T-bet+ B Cells and CD206+ Monocytes in Early Multiple Sclerosis. Front
Immunol. 2021; 12: 653577. PubMed.

10. Alexandra Garcia, Emilie Dugast, Sita Shah, Jérémy Morille, Christine Lebrun-Frenay, Eric
Thouvenot,Jérome de Seze, Emmanuelle Le Page, Sandra Vukusic, Aude Maurousset, Eric Berger,
Olivier Casez, Pierre Labauge, Aurélie Ruet, Catarina Raposo, Fabien Bakdache, Regine Buffels,
Fabienne Le Frere, Arnaud B. Nicot, Sandrine Wiertlewski, Pierre-Antoine Gourraud, Laureline
Berthelot and David-Axel Laplaud. Immune profiling reveals T-cell effect of ocrelizumab in early
relapsing-remitting multiple sclerosis. Neurol Neuroimmunol Neuroinflamm. In Press



Journal Pre-proof

Appendix 1
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Figure 1: OFSEP Biobank flow chart. OFSEP: Observatoire Francais de la Sclérose En Plaques (French
MS Registry) ; EDMUS: European Database for Multiple Sclerosis,; TK: TumoroteK ; LN2: Liquid
Nitrogen ; PBMCs: Peripheral Blood Mononuclear Cells ; MTA: Material Transfer Agreement
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Table 1 : Description of the OFSEP biological sample collection on December 2022 (n= 4,888 patients sampled).

NTZ: 34% ; FNG: 22% ; DMF: 11% ;
MPM: 11% ;

N Female [%] Age Disease Post sample Ongoing therapy at sampling Samples
(years) duration follow-up
(years) (years)
RIS* 137 107 [78%] | 40.5+12.8 na 21+21 Drug naive: 96% ; Untreated:** 1% ; Serum=1100 ; Plasma=775 ;
Other treatment: 3% DNA=258 ; PBMC=471; CSF=398 ;
Urines=354 ; Stools=5 ; Saliva=0
CIS (McDo - ) 354 248 [70%] | 36.6+11.3 04+1.2 22+21 Drug naive: 98% ; Serum=2834 ; Plasma=2020 ;
Other treatment: 2% DNA=731; PBMC=1015; CSF=1609 ;
Urines=1090 ; Stools=21 ; Saliva=15
Single attack 835 586 [70%] | 36.2+10.6 2.1+31 28+1.6 Drug naive: 59% ; Untreated:** 1% ; Serum=6705 ; Plasma=4392 ;
(McDo +) DMF: 8% ; TRF: 8% ; GA: 7% ; INF: 6% ; | DNA=1546 ; PBMC=1550 ; CSF=2381 ;
Fxk FNG: 5% ; Urines=1623 ; Stools=39 ; Saliva=12
Other treatment: 6%
RRMS *** (at | 2067 | 1579 [76%] | 40.2 £ 10.9 104+7.9 2.7+1.0 Drug naive: 14% ; Untreated:** 4% ; Serum=12044 ; Plasma=7010 ;
least 2 NTZ: 22% ; FNG: 16% ; DMF: 9% ; DNA=2470 ; PBMC=1069 ; CSF=1301 ;
relapses) TRF:9% ; GA: 7% ; INF: 6% ; RTX:5%; | Urines=1082 ; Stools=56 ; Saliva=2
Other treatment: 8%
SPIMIS *** 352 241[68%] | 52.4+9.5 20.3+9.9 2.9+09 Drug naive: 8% ; Untreated:** 24% ; Serum=1810 ; Plasma=1029 ;
Progr. RTX: 24% ; FNG: 9% ; MPM: 7% ; NTZ: | DNA=372; PBMC=73 ;
dur.=7.7+6.4 7% ; OCZ: 5% ; TRF: 5% ; CSF=100 ; Urines=86 ; Stools=2 ;
Other treatment: 11% Saliva=0
PPMS *** 538 288 [54%] | 51.5+10.7 6.4+6.1 27+18 Drug naive: 56% ; Untreated:** 6% ; Serum=6435 ; Plasma=4722 ;
RTX: 18% ; OCZ: 11% ; DNA=1668 ; PBMC=2661 ; CSF=2330;
Other treatment: 9% Urines=1745 ; Stools=24 ; Saliva=23
PML 9 5 [56%] 51.2+7.1 175+7.6 26+21 Drug naive: 0% ; Untreated:** 22% ; Serum=66 ; Plasma=53 ; DNA=20;

PBMC=27 ;
CSF=8 ; Urines=22 ; Stools=0;
Saliva=0
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NMOSD 217 194 [89%] | 50.2+16.5 7.7+83 3.0+2.6 Drug naive: 18% ; Untreated:** 3% ; Serum=2043 ; Plasma=1489 ;
AQP4+* RTX: 41% ; MPM: 22% ; AZT: 12% ; DNA=477 ; PBMC=647 ;
Other treatment: 4% CSF=22 ; Urines=470 ; Stools=3 ;
Saliva=7
NMOSD 69 43 [62%] | 43.2+14.5 7.4+6.9 24+23 Drug naive: 30% ; Untreated:** 9% ; Serum=583 ; Plasma=425 ; DNA=139
AQP4-* RTX:30% ; MPM: 14% ; AZT: 12% ; ; PBMC=209 ;
Other treatment: 5% CSF=47 ; Urines=137 ; Stools=0 ;
Saliva=1
MOGAD* 225 132 [59%] | 41.4+16.5 49+7.4 20+21 Drug naive: 56% ; Untreated:** 3% ; Serum=2033 ; Plasma=1374 ;
RTX: 26% ; AZT: 7% ; DNA=439 ; PBMC=653 ;
Other treatment: 8% CSF=104 ; Urines=506 ; Stools=8 ;
Saliva=0
ADEM 20 13 [65%] 43.4+16.1 1.7+£3.6 29+23 Drug naive: 95% ; Serum=151 ; Plasma=120 ; DNA=43 ;
TRF: 5% PBMC=58 ;
CSF=18 ; Urines=54 ; Stools=0 ;
Saliva=0
Covid-19 65 44 [68%] | 40.0+11.1 9.8+7.8 0.6+0.7 Drug naive: 5% ; Untreated:** 5% ; Serum=675 ; Plasma=458 ; DNA=149
NTZ: 35% ; OCZ: 18% ; DMF: 12% ; ; PBMC=247;
FNG: 6% ; GA: 5% ; RTX: 5% ; TRF: 5% ; | CSF=35 ; Urines=72 ; Stools=0 ;
Other treatment: 4% Saliva=0

*Validated by the RIS/NOMADMUS adjudication committee

**Untreated from 12 months at sample

*** Included in HD cohort : Single attack (McDo+)=376 ; RRMS=1805 ; SPMS=329 ; PPMS=158
AZT: AZATHIOPRINE ; DMF: DIMETHYL FUMARATE ; FNG: FINGOLIMOD ; GA: GLATIRAMER ACETATE ; INF: INTERFERON (BETA 1A + BETA1B + PEG. BETA 1A) ; MPM:

MYCOPHENOLATE MOFETIL ; NTZ: NATALIZUMAB ; OCZ: OCRELIZUMAB ; RTX: RITUXIMAB ; TRF: TERIFLUNOMIDE

OFSEP: Observatoire Frangais de la Sclérose en Plaques ; RIS: Radiologically Isolated Syndromes ; CIS: Clinically Isolated Syndromes ; RRMS: Relapsing Remitting Multiple
Sclerosis ; SPMS: Secondary Progressive Mutiple Sclerosis ; PPMS: Primary Progressive Multiple Sclerosis ; PML: Progressive Multifocal Leukoencephalopathy ; NMOSD:
Neuromyelitis Optica Spectrum Discrders ; MOGAD: Myelin Oligodendrocyte Glycoprotein antibody Associated Disease ; ADEM: Acute Disseminated Encephalo-Myelitis ;
PBMC= Peripheral Blood Mononuclear Cells
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