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• Serum Neurofilament Light chain (sNfL) levels decrease following administrations of disease modifying therapies 
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• Alemtuzumab (anti-CD52)

Khalil and al., Nat. Rev. Neurol., 2024
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In RRMS patients treated with alemtuzumab in CARE MS1 and CARE-M1-EXT 

→ assess the link between disability progression and sNfL dynamics
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• Young population mainly composed of women (65%)

• Most of the patients in an inflammatory state

• Almost half of the patients with T1 and T2 lesions on magnetic resonance imaging

→ Population considered representative of RRMS typical patients
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• Inter-occasion random effect 𝛋𝐢,𝐤 to capture sNfL peak of patient i at occasion k

• Covariate model building through 
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• sNfL underlying dynamics found associated to disability progression1,2

• Biomarker of an inflammation of the central nervous system → used in other neurological diseases

• Lacking in specificity in RRMS according to the current model

• Modeling disability progression as time to event data induced a loss of information

• Next steps:

• Modeling EDSS and sNfL trajectories via a latent variable model

• Link with T1 and T2 lesion longitudinal data

06/06/2025 PAGE 2025: Modelling neurodegenerative progression 15

1: Benkert and al., Lancet Neurol. 2022
2: Mullard , Nat Rev Drug Discov. 2023. 

Introduction Results ConclusionData Modeling strategy



P. NOMTom Chebassier

Thanks you for your attention!
Questions? 

Acknowledgments
INSERM: Julie Bertrand

Sanofi: Hoai-Thu Thai, Vincent Thuillier, 

Sophie Fliscounakis-Huynh, Marc Cerou, 

Thomas Klabunde, and Christine Geffriaud-

Ricouard 

This PhD is funded by Sanofi and the French National Agency of 
Research and Technology (ANRT) through a CIFRE agreement



P. NOMTom Chebassier

Thanks you for your attention!
Questions? 

ALC-sNfL model Covariate analysis for sNfL sNfL & disability progression



P. NOMTom Chebassier

Annexes



P. NOMTom ChebassierTom Chebassier

Alemtuzumab clinical trial: CARE MS-1

LEMTRADA ARM
376 patients 

INTERFERON β-1a ARM
3 subcutaneous injections per 

week 
187 patients 

NfL measurment

Patients with
Age (18 to 50) 

RRMS & more than 2 MS attacks
 EDSS from 0 to 3 at screening

Patients without
Previous DMT/immunosuppresive, 

Progressive form of MS

Screening

M0 M6 M12 M18 M24

5 Alemtuzumab administrations for 5 days

3 Alemtuzumab administrations for 3 days

COPRIMARY ENDPOINTS

• RELAPSE RATE
• DISABILITY PROGRESSION

• What is the study measuring?2 
• Expanded Disability Status Scale (EDSS), every 6 months
• T1-Gadolinium lesion number every year
• T2-lesion volume every year
• Absolute lymphocyte count (ALC) every month
• Serum Neurofilament Light Chain levels (sNfL) every 6 months

→ Interferon β-1-a arm is not considered for modeling
(2) Cohen and al., Lancet, 2012
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EDSS measurment

MRI measurment

ALC measurment
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Final lymphocyte-sNfL model
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Base model Final covariate model
BICc 59253 (0) 59102 (-151)
KDE 0.173 (Fixed) 0.173 (Fixed)

ALC0 2.02 (2) 1.91 (3)
β(ALC0REGION) - 0.0838 (35)
β(ALC0BMIBL) - 0.278 (25)

Kin 0.00248 (3) 0.00248 (3)
kout 0.00292 (4) 0.00291 (4)

βALEM→kout 28.8 (3) 25.9 (5)
β(βALEM→koutSEX) - 0.164 (31)

(NFL0) 32.4 (5) 25.1 (6)
β(NFL0CATCGAD0) - 0.519 (17)
β(NFL0BMIBL) - -0.587 (38)
β(NFL0T2VOL0) - 0.303 (10)

Kg 0.0585 (7) 0.0639 (7)
β(kgAGE) - 1.02 (11)
β(kgBMIBL) - -1.03 (14)

ks 0.00648 (6) 0.00976 (9)
β(ksEDSSBL) - -0.108 (28)
β(ksMXTTRLS) - -0.0277 (33)

βALC→kg 0.252 (9) 0.238 (9)
β(βALC→kgALKN) - 0.685 (37)
β(βALC→kgT2VOL0) - 0.196 (30)

ω(ALC0) 0.272 (5) 0.265 (5)
ω(kin) 0.582 (4) 0.587 (4)
ω(kout) 0.731 (4) 0.738 (4)

ω(βALEM→kout) 0.543 (5) 0.542 (5)
ω(NFL0) 0.966 (4) 0.782 (4)
ω(kg) 0.787 (8) 0.789 (8)
ω(ks) 0.734 (7) 0.689 (8)

ω(βALC→kg) 1.08 (8) 0.987 (8)
γ(βALC→kg) 1.18 (2) 1.2 (2)

Corr(kinvs.ALC0) -0.0753 (86) -0.0884 (73)
Corr(koutvs.ALC0) 0.233 (26) 0.222 (28)

Corr(βALEM→koutvs.ALC0) -0.23 (28) -0.196 (33)
Corr(koutvs.kin) 0.844 (2) 0.844 (2)

Corr(βALEM→koutvs.kin) -0.484 (10) -0.497 (10)
Corr(βALEM→koutvs.kout) -0.644 (6) -0.651 (6)

Corr(kgvs.NFL0) 0.51 (14) 0.542 (12)
Corr(ksvs.NFL0) 0.324 (24) 0.327 (24)

Corr(ksvs.kg) 0.744 (5) 0.815 (4)
Additive errr (ALC) 0.134 (2) 0.134 (2)

Proportional error (ALC) 0.192 (1) 0.192 (1)
Proportional error(NFL) 0.309 (0) 0.308 (0)
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Lymphocyte-sNFL-Disability progression model
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→ Underlying sNfL dynamics better captures the link with disability progression through CFB

Current CFB global trend CFB at 1 year (global trend) CFB at 2 years (global trend)

No Link CFB (Occ. Peaks) CFB (global trend)
BICc 1806 (0) 1803 (-3) 1798 (-8)
Te 9710 (12) 8930 (12) 7430 (14)

β(TeAGE) -2.12 (22) -2.1 (22) -1.89 (25)
βsNfL→CDP 0.00369 (22) 0.0118 (35)

No Link CFB (global trend)
BICc 1470 (0) 1465 (-5)
Te 10200 (13) 7770 (15)

β(TeAGE) -2.28 (23) -2.07 (26)
βsNfL→CDP 0.0115 (39)

No link CFB (global trend)
BICc 1259 (0) 1257 (-2)
Te 10100 (15) 7790 (17)

β(TeAGE) -2.62 (22) -2.43 (24)
βsNfL→CDP 0.0103 (43)
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Individual dynamic predictions (6 months)
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Individual dynamic predictions (1 year)
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Individual dynamic predictions (2 years)
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Individual dynamic predictions (3 years)
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Individual dynamic predictions (4 years)
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