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Evidence

By CFCF - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=42857736

Better level of evidence 

Lower individual information 

Lower day to day applicability

Worse level of evidence 

More individual information 
Increased day to day applicability



Best level of evidence

Smith and Pell, BMJ 2003



Best level of evidence

PARACHUTE investigators, BMJ 2018
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Best level of evidence

PARACHUTE investigators, BMJ 2018



Randomized clinical trials: IFNbeta-1b in SPMS

n=718
n=939

EUSPMS - Lancet 1998 NASPMS - Neurology 2004



Randomized clinical trials: Natalizumab discontinuation studies

Vellinga et al., Neurology 2008; Fox & Kappos, Neurology 2008



Biases of observational studies

Kalincik & Butzkueven Mult Scler J 2016



Beware of mitigation strategies



Predicting disease course

Tur et al, et al. Lancet Regional Health 2025



Treatment choices

Rotstein D and Montalban X, Nat Rev Neurol 2019



Treatment choices

Rotstein D & Montalban X. Nat Rev Neurol 2019



Treatment choices, but the earlier the better

Cobo-Calvo et al, Neurology 2023



Early, as progression starts from onset

Progressive disease since 
relapsing MS onset

Kappos L, et al. JAMA Neurol. 2020; Pérez-Miralles F, Mult Scler 2013

Progression independent of relapses (PIRA) early 
in the disease course

Brain  atrophy  in 
the  first  months 
after a CIS



As early as RIS

Amato MP, et al. Front Neurol 2021; Longbrake E, et al. MSRD 2022



What DMT?

BTK, Bruton’s tyrosine kinase; GA, glatiramer acetate; IFNβ, interferon beta; IM, intramuscular; MS, multiple sclerosis; SC, subcutaneous. 1. Betaferon (interferon beta-1b). EU Summary of Product Characteristics 

(SmPC); Dec 2020; 2. Avonex (interferon beta-1a). EU SmPC; Mar 2021; 3. Rebif (interferon beta-1a). EU SmPC; Jan 2021; 4. Copaxone (glatiramer acetate). UK SmPC; Aug 2021; 5. Novantrone (mitoxantrone). UK 

SmPC. Feb 2021; 6. Tysabri (natalizumab). EU SmPC; Aug 2021; 7. Gilenya (fingolimod). EU SmPC; Aug 2021; 8. Aubagio (teriflunomide). EU SmPC; Aug 2021; 9. Lemtrada (alemtuzumab). EU SmPC; Aug 2021; 10. 

Plegridy (peginterferon beta-1a). EU SmPC; Mar 2021; 11. Tecfidera (dimethyl fumarate). EU SmPC; Apr 2021; 12. Ocrevus (ocrelizumab). EU SmPC; May 2021; 13. Mavenclad (cladribine). EU SmPC; Apr 2021; 14. 

Mayzent (siponimod). EU SmPC; Jan 2021; 15. Zeposia (ozanimod). EU SmPC; Oct 2020; 16. Ponvory (ponesimod). EU SmPC; June 2021; 17. Kesimpta (ofatumumab). EU SmPC; June 2021; 18. Vumerity (diroximel 

fumarate) EU SmPC; November 2021; 19. Dolgin E. Nature Biotechnology. 2021;39:3-5; 20. Biogen press release. Available at: https://investors.biogen.com/news-releases/news-release-details/biogen-and-innocare- 

announce-license-and-collaboration-agreement. Accessed: Aug 2021.
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What strategy?

Slide courtesy of Prof. Xavier Montalban



What strategy?

The Swedish treatment strategy was associated with a 29% reduction in the 

rate of postbaseline 24-week CDW relative to the Danish treatment strategy 

(inverse probability of treatment weighting hazard ratio [HR], 0.71; 95% CI, 

0.57-0.90; P = .004)

Spelman T, et al. JAMA Neurol 2021
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rate of postbaseline 24-week CDW relative to the Danish treatment strategy 

(inverse probability of treatment weighting hazard ratio [HR], 0.71; 95% CI, 
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Randomized controlled trials: relapsing MS

Cohen J, et al. NEJM 2010; Cohen J, et al. The Lancet 2012; Hauser S, et al. NEJM 2016; Hauser S, et al. NEJM 2020



Randomized controlled trials: relapsing MS

Relapse free

Svenningsson A, et al. Lancet Neurol 2022

NEDA-3 Patients on drug



Primary outcome: annualized relapse rate

Full analysis set. Primary endpoint. aNegative binomial regression model. ARR, annualized relapse rate; CI, 

confidence interval; N’, total number of patients included in the analysis.
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Ofatumumab: evidence from clinical trials

Hauser SL et al. N Engl J Med. 2020;383:546-557.



3- and 6-month confirmed disease worsening. Pre-specified pooled analysis

Full analysis set. Secondary endpoints. *Indicates statistical significance (two-sided) at the 0.04875 level. aProportion of patients with 3- or 
6-month CDW, bCox regression model. CDW, confirmed disability worsening; CI, confidence interval; K-M, Kaplan–Meier
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Hazard ratio (95% CI): 0.656 (0.499; 0.862) Hazard ratio (95% CI): 0.675 (0.498; 0.916)

Ofatumumab: evidence from clinical trials



6-month confirmed disease improvement. Pre-specified pooled analysis

Full analysis set. Secondary endpoint. aProportion of patients with 6-month CDI, bCox regression 

model. CDI, confirmed disability improvement; K-M, Kaplan–Meier
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Ofatumumab: evidence from clinical trials

Hauser SL et al. N Engl J Med. 2020;383:546-557.



Effect on number of Gd+ lesions per scan

Full analysis set. Secondary endpoint. End of study. aNegative binomial regression model of the cumulative number 
of Gd+ lesions on the M12 and M24 scan, with an offset for the number of available scans. CI, confidence interval; 

Gd+, gadolinium-enhancing; N’, total number of patients included in the analysis
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Ofatumumab: evidence from clinical trials

Hauser SL et al. N Engl J Med. 2020;383:546-557.



Effect on number of new or enlarging T2 lesions per year

Full analysis set. Secondary endpoint. End of study. aNegative binomial regression model of the number of new or 
enlarging T2 lesions on the last scan relative to the screening scan, with an offset for the time in years between these 

two scans. CI, confidence interval; N’, total number of patients included in the analysis.
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Brain volume change from baseline

Whole brain volume was analyzed using the Jacobian integration model. Full analysis set. Secondary endpoint. Random coefficient 

model. CI, confidence interval; M, month; PBVC, percent brain volume change

Adjusted mean difference in slope 
between M12 and M24 (95% CI):

0.07 (-0.02; 0.15; p=0.13)
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Ofatumumab: long-term effectiveness

1. Hauser S, et al. P804. Poster presented at: 41st congress of the ECTRIMS, Barcelona 2025



Ofatumumab: long-term effectiveness

1. Hauser S, et al. P804. Poster presented at: 41st congress of the ECTRIMS, Barcelona 2025



Meta-analysis of 19,139 people with MS treated with anti-CD20s1

CD, cluster of differentiation; CI, confidence interval; Ig, immunoglobulin.
1. Elgenidy A, et al. Front. Neurol. 2024; 15:1380654. 2. Alvarez E, et al. Mult Scler Relat Disord. 2023 Nov;79:105009.

Overall prevalence rate of
hypogammaglobulinemia (decreased

serum IgG levels): 11% (95% CI: 0.08–

0.15)1

Despite the lack
guidelines

of evidence-based 
for  managing

hypogammaglobulinemia and infection

risk in patients with MS treated with anti- 
CD20 therapies, there is consensus for

monitoring of 
and monitoring

recommending regular 
immunoglobulin  levels 

carefully for infections2
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Ofatumumab: long-term safety



aSwitching period refers to the participants started on teriflunomide and not applicable to the participants on ofatumumab in the core period. For the teriflunomide/ofatumumab group, data from the first dose of teriflunomide until the last dose of ofatumumab plus 100 days or analysis cutoff date has been used. R1: The first 
participant with first treatment-emergent assessment in ofatumumab period after switching to ofatumumab (72 weeks); R2: The last participant with last treatment-emergent assessment in teriflunomide period before switching to ofatumumab (120 weeks). For all pooled analyses, a fixed value of LLN (using ALITHIOS study 
reference) was used: IgG: 5.65 g/L and IgM: 0.4 g/L. BL, baseline; Ig, immunoglobulin; LLN, lower limit of normal; OMB, ofatumumab; SE, standard error of the mean; TER, teriflunomide. 1. Hauser S, et al. P804. Poster presented at: 41st congress of the European Committee for Treatment and Research in Multiple

Sclerosis, Barcelona, Spain, 24–26 September 2025. 2. Wiendl H. et al. P9.010. Poster presented at: the American Academy of Neurology Annual Meeting, Denver, CO, USA; 13–18 April 2024.
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Mean IgG levels remained stable for up to 7 years of ofatumumab treatment 
Mean IgM levels decreased but remained above the LLN

Mean IgG levels1,2 Mean IgM levels1,2

The majority of participants had Ig levels above the LLN: 96.8% for IgG and 64.5% for IgM

Treatment interruption was reported in 0.2% participants due to low IgG levels and in 10.4% participants due to low IgM levels

Ofatumumab: long-term safety



Wiendl et al, Poster session, P932 ECTRIMS 2025

Ofatumumab: long-term safety



Lymphocyte and neutrophil levels remained stable throughout 7 years of ofatumumab treatment1

aSwitching period refers to the participants started on TER and not applicable to the participants on OMB in the core phase. For the TER/OMB group, data from the first dose of TER until the last dose of OMB plus 100 days or analysis cutoff date has been used. 

R1: The first participant with first treatment-emergent assessment in OMB period after switching to OMB (72 weeks); R2: The last participant with last treatment-emergent assessment in TER period before switching to OMB (120 weeks). For all pooled analyses, a 

fixed value of LLN (using ALITHIOS study reference) was used: lymphocytes: 0.91 109/L and neutrophils: 1.96 109/L. BL, baseline; LLN, lower limit of normal; OMB, ofatumumab; SE, standard error of the mean; TER, teriflunomide. 1. Hauser S, et al. P804. Poster 

presented at: 41st congress of the European Committee for Treatment and Research in Multiple Sclerosis, Barcelona, Spain, 24–26 September 2025. 2. Wiendl H. et al. P9.010. Poster presented at: the American Academy of Neurology Annual Meeting, Denver, 

CO, USA; 13–18 April 2024.

Mean lymphocyte levels remained close to baseline levels 
in continuous and newly switched groups through Week 360 
(up to 7 years)1

Mean neutrophil levels remained stable and above baseline

for all visits up to Week 360 (up to 7 years)1
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aCumulative rates of SIs over a median period of 3.9 years (2016–2019) in a German claims database.2 For comparability, the rates were calculated in a subpopulation of patients with RMS up to the age of 64 years. bPossibility of multiple events per 

participant in a given year. CI, confidence interval; IR, incidence rate; N, number of participants; plwMS, people living with multiple sclerosis; PY, patient-year; SI, serious infection. 1. Ziemssen T, et al. P812. Poster presented at: 41st Congress of the 

European Committee for Treatment and Research in Multiple Sclerosis (ECTRIMS), Barcelona, Spain, 24–26 September 2025. 2. Knapp R, et al. Mult Scler Relat Disord 2022;68:104245.

Year Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7

Participants at risk (N) 1969 1812 1619 1500 1408 1217 561

Exposure (PYs) 1904.1 1722.8 1550.8 1455.5 1351.9 783.8 489.4

Number of SI eventsb 25 17 17 9 6 5 11

Participants with at least 1 event, n (%) 23 (1.17) 15 (0.83) 15 (0.93) 5 (0.33) 2 (0.14) 3 (0.25) 8 (1.43)

German claims database PlwMS, 
Annualised IR: 0.034 (95% CI 0.030–0.040)a,2

Annualised rate of serious infections (excluding COVID-19) was low and stable throughout 7 
years of ofatumumab treatment

Serious infection rates1

Ofatumumab: long-term safety



A consistent safety profile and low rates of serious infections were observed up to 6 years in 
early non-highly active MS

aMost common (affecting >1.0% of patients in either group) AEs leading to treatment discontinuation in the core phase were ‘Blood immunoglobulin M decreased’ (OMB: n=5 [2.3%] | TER: n=0 [0.0%]) AE, adverse events; CI, confidence interval; 

EAIR, exposure-adjusted incidence rate; EDSS, Expanded Disability Status Scale; OLE, open-label extension, OMB, ofatumumab; SAE, serious adverse event; TER, teriflunomide. Ziemssen T, et al. P11.003. Poster presented at the Annual

Meeting of American Academy of Neurology (AAN), 05–11 April 2025, San Diego, California, USA.

Post hoc analyses from 
ASCLEPIOS/ALITHIOS include 
cumulative data up to six years 
from the early MS subgroup with 
non-highly active disease activity

Non-highly active disease activity 
was defined as:
- Max. one relapse in the last year and 

max. two relapses in the last 2 years

- EDSS ≤3

- Treatment-naive OR ≤5 years since 

treatment onset and

pre-treated with one prior DMT

Core

OMB, n (%) {EAIR [95% CI]} 
(N=214)

TER, n (%) {EAIR [95% CI]} 
(N=216)

Core + OLE:

Overall OMB, n (%) {EAIR [95% 
CI]} (N=523)

Participants with at least one AE 183 (85.5) {14.2 [12.3-16.4]} 178 (82.4) {14.1 [12.2-16.3]}

11 (5.1) {0.66 [0.36-1.18]} 12 (5.6) {0.73 [0.42-1.29]}

365 (93.4) {127.4 [114.9-
141.1]}

60 (15.3) {3.53 [2.7-4.6]}

7 (3.3%) 5 (2.3%) 27a (6.9)

Participants with at least one SAE

AEs leading to treatment 
discontinuation

Infections and infestations 291 (74.4) {40.6 [36.2-45.6]}

Serious infections 17 (4.4) {0.94 [0.6-1.5]}

Serious infections (excl. COVID-19) 

Serious COVID-19 infections

Injection-related systemic reactions 

Injection-site reactions 

Malignancies

Deaths

121 (56.5) {8.6 [7.2-10.2]}

3 (1.4) {0.2 [0.1-0.6]}

3 (1.4)

0

46 (21.5) {3.1 [2.3-4.1]}

28 (13.1) {1.8 [1.3-2.7]}

1
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118 (54.6) {8.5 [7.1-10.2]}

1 (0.5) {0.1 [0.0-0.4]}

1 (0.5)

0

33 (15.3) {2.2[1.6-3.1]}

12 (5.6) {0.8 [0.5-1.4]}

2

0

9 (2.3)

8 (2.0) {0.4 [0.2-0.9]}

104 (26.6) {7.3 [6.1-8.9]}

58 (14.8) {3.6 [2.7-4.5]}

8 (2.0) {0.4 [0.2-0.9]}

1
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AGNOS: The safety profile of ofatumumab in young, treatment-naïve participants with very 
recently diagnosed RRMS was consistent with prior reports

AE, adverse event; BL, baseline, Ig, immunoglobulin, LLN, lower limit of normal; N/A, not applicable; RRMS, relapsing-remitting multiple sclerosis; SE, standard error; Wk, week. Hendin B, et al. P428. ECTRIMS 2025 Late Breaking Poster.

Treatment-emergent or on-study AEs

All AEs, n (%)
Ofatumumab-treated 

(n=119)

99 (83.2)

81 (68.1)

0

Healthy control 
(n=61)

28 (45.9)

N/A 

0

Participants with ≥1 AE 

Treatment-related

AEs leading to study discontinuation 

Most common AEs

Headache 

Myalgia 

Fatigue 

COVID-19

Serious AEs 

Treatment-related

Deaths

33 (27.7)

31 (26.1)

24 (20.2)

19 (16.0)

8 (6.7)

3 (2.5)

0

2 (3.3)

0

1 (1.6)

8 (13.1)

3 (4.9)

N/A 

0

LLN for IgG: 565 mg/dL
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AGNOS is an 18-month, open-label, multicentre, phase 4 study that 
included a healthy participant control arm

A. Laboratory parameters over time by visit

B. Laboratory Parameters Over Time by Visit

Group

Ofatumumab-treated

Healthy controls
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Anti-CD20 therapies and the risk of malignancy

CD, cluster of differentiation; MS, multiple sclerosis; plwMS, people living with multiple sclerosis; RA, rheumatoid arthritis.

1. Greenfield AL, Hauser SL. Ann Neurol. 2018;83:13‒26. 2. Delgado SR et al. J Neurol. 2024;271:1515‒1535. 4. Emery P, et al. Rheumatol Ther. 2019;7:121‒131; 3. Ocrevus SmPC. 

https://www.ema.europa.eu/en/documents/product-information/ocrevus-epar-product-information_en.pdf. Accessed 22 September 2025.

There are no official 

recommendations for 

increased malignancy 

surveillance screening in 

PlwMS receiving anti-CD20 

therapies1

Data from available literature 

suggests that the associated 

risk of malignancies appears 

to be low across anti-CD20 

therapies

Although an increased number of 

malignancies (including breast cancers) 

was observed in the double-blind period 

of ocrelizumab MS clinical trials, the 

incidence of malignancies remained 

within the background rate expected 

for an MS population1-4

No evidence of an increased risk 

of malignancy was observed in RA 

trials of ocrelizumab; additionally, 

rituximab and ofatumumab have 

not been associated with any 

increased risk of malignancy1-3

Ofatumumab: long-term safety

http://www.ema.europa.eu/en/documents/product-information/ocrevus-epar-product-information_en.pdf
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CI, confidence interval; EAIR per 100 PYs, exposure-adjusted incidence rate per 100 patient-years; OMB, ofatumumab.

1. Hauser S, et al. P804. Poster presented at: 41st congress of the European Committee for Treatment and Research in Multiple Sclerosis, Barcelona, Spain, 24–26 September 2025. 2. Wiendl H, et al. P9.010. Poster presented at the

American Academy of Neurology Annual Meeting, Denver, CO, USA; 13–18 April 2024. 3. Nørgaard M, et al. Mult Scler Relat Disord. 2019;28:81‒85.

Incidence of malignancies did not increase over time with up to 7 years of ofatumumab treatment1

EAIR of malignancy by year (up to Year 6) in the overall safety population2
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0.20
(0.03–1.39)

0.24
(0.06–0.97)

0.42
(0.19–0.93)

0.32
(0.13–0.78)

0.17
(0.06–0.54)

0.47
(0.25–0.91)

IR in general 

MS
population 

0.58

(0.53–0.62)3

Up to 6 years 

(core+extension), 

malignancies were 

reported in 26 participants 

(1.3%; EAIR [95% CI]:

0.32 [0.22–0.48])2

Up to 7 years 

(core+extension), 

malignancies were 

reported in 29 participants 

(1.5%; EAIR [95% CI]:

0.31 [0.22–0.45])1
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Real-world studiesa have shown that persistenceb was significantly higher with 
ofatumumab than with platform self-injectable and oral DMTs

aRetrospective analyses utilisng the IQVIA PharMetrics® Plus data; bPersistence was defined as the number of days from the index date until discontinuation of the index therapy or a switch to new 

DMT; cDiscontinuation is defined as gap in the supply of the index medication, i.e. a gap between the last supply date based on expected duration of treatment or days’ supply and the next claim date 

for the index therapy; dDiscontinuation defined as >60-day gap. DMT, disease-modifying therapy; OMB, ofatumumab. Hersh CM et al. Mult Scler Relat Disord. 2024;91:105888.

The probability of remaining on treatment over 12 months post-index was higher with ofatumumab than with other self-injectables or oral DMTs

OMB versus oral DMTsc,d
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Platform Self-injectable DMTs

Variable Statistic StdErr ChiSq p-value

Cohort -60.575 7.9676 57.8009 < 0.0001

Log-rank test for OMB vs. Platform Self-injectable DMTs – 60-day gap

OMB Censored +

S
u

rv
iv

a
l 

p
ro

b
a
b

il
it

y

Time to treatment discontinuation

OMB versus platform self-injectable DMTsc,d

1.0 1.0

0.8 0.8

0.6 0.6

0.4 0.4

0.2 0.2

0.0

Variable Statistic StdErr ChiSq p-value

Cohort -27.2673 8.8397 9.515 0.002

Log-rank test for OMB vs. Oral DMTs – 60-day gap
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Oreja-Guevara et al, Poster 1768, ECTRIMS 2025
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Oreja-Guevara et al, Poster 1768, ECTRIMS 2025
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Ofatumumab at Cemcat

Mean = 3 patients by month

STHENOS CT

Open Label

November 2025
(n > 150)



Ofatumumab at Cemcat

November 2025
(n > 150)

*

Disease duration
• 50% ≤ 4y
• 25% ≤ 0.5y

EDSS

• 50% ≤1.5
• 25% ≤1.0

Previous therapy

• ≈50% naïve



Age: 28 

Sex: female

2017

Clinical case

CIS (optic neuritis)

January 2022

Start treatment with natalizumab Jan 2022
vJC positive (high index)

No relapses, no disability progression 
MRI: no new lesions



Age: 28 

Sex: female

2017

Clinical case

November 2025

Start treatment with ofatumumab April 2023 
No relapses, no disability progression
MRI (02/24): no new lesions (brain and spinal cord)
Normal IgG levels

CIS (optic neuritis)



Dr. G. ArrambideSr. M.A. RoblesDra. Àngela Vidal-Jordana



Ofatumumab en esclerosis múltiple

Jaume Sastre-Garriga @J_SastreGarriga
Servei de Neurologia

Centre d’Esclerosi Múltiple de Catalunya – Cemcat 

Hospital Universitari Vall d’Hebron, Barcelona



Para acceder a la 

información del 

producto, escanee el 

código QR o solicitelo

al 0800-777-1111

Novartis Argentina S.A  

Ramallo 1851 - C1429DUC Buenos Aires - Argentina 

Tel. +54 (11) 4703-7000 / 0800-777-1111

Contenido para uso exclusivo del profesional de la salud. Prohibida su exhibición y/o entrega a pacientes,consumidores y/o público en general.

¡Muchas gracias!
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