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probability of relapse in glatiramer acetate (OR=27.27; 95%CI= 
9.15,81.29; p<0.01), dimethyl-fumarate (OR=10.60; 95%CI= 
3.49,32.17; p<0.01), fingolimod (OR=16.28; 95%CI=5.35,49.52; 
p<0.01), and natalizumab (OR=17.20; 95%CI=5.66,52.29; 
p<0.01), compared with ocrelizumab. EDSS more likely 
increased in glatiramer acetate (OR=1.34; 95%CI=1.19,1.51; 
p<0.01), dimethyl-fumarate (OR=1.26; 95%CI=1.12,1.43; 
p<0.01), fingolimod (OR=1.59; 95%CI=1.41,1.80; p<0.01), 
and natalizumab (OR=1.86; 95%CI=1.63,2.12; p<0.01), com-
pared with ocrelizumab. The probability of new/Gd-enhancing 
lesions was higher in glatiramer acetate (OR=4.02; 95%CI 
=1.74,9.27; p<0.01), compared with ocrelizumab, while no 
differences were found for dimethyl-fumarate (p=0.42), fingoli-
mod (p=0.87), and natalizumab (p=0.11). On propensity score-
adjusted Cox regression models, NEDA-3 status was achieved by 
90.23% of patients treated with ocrelizumab, and, less so, glati-
ramer acetate (44.24%; HR=12.52; 95%CI=9.55,16.42; p<0.01), 
dimethyl-fumarate (62.08%; HR=1.66; 95%CI=1.30,2.11; p<0.01), 
fingolimod (54.16%; HR=2.98; 95%CI=2.35,3.77; p<0.01), and 
natalizumab (57.72%; HR=1.71; 95%CI=1.32,2.21; p<0.01).
Discussion: Ocrelizumab proved superior to other DMTs in 
achieving NEDA-3 status and reducing EDSS worsening, using 
propensity score adjustment. The less striking results on MRI 
lesions could be due to the limited sample size analysed. Further 
analyses on more MRI outcomes and in a larger group of patients 
is ongoing.
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Introduction: Chemotherapy followed by autologous hemato
poietic stem cell transplantation (AHSCT) is occasionally used 
in patients with aggressive multiple sclerosis (MS). Single-arm 
observational cohorts have demonstrated its remarkable effect 
on stabilising highly active inflammatory disease phenotypes. 
Information about its comparative effectiveness relative to other 
highly efficacious disease modifying agents is scarce.
Aim: This study emulated a series of pairwise trials of compara-
tive effectiveness of AHSCT vs. fingolimod, ocrelizumab and 
natalizumab.
Methods: Patients with relapsing-remitting MS from 6 AHSCT 
MS centres in Ottawa, Uppsala, Sheffield, Bergen, Sydney and 
Melbourne were combined with patients from MSBase. Patients 
were included if they were treated with AHSCT or one of the 
study therapies and had sufficient information recorded before 
and after the start of the therapy (baseline). They were matched 
in pairwise comparisons on a propensity score derived from sex, 
age, disability score (EDSS), number of relapses 12 and 24 
months before baseline, time from MS onset, the most effec-
tive prior therapy and country. The pairwise-censored groups 
were compared on annualised relapse rates (ARR) and freedom 
from relapses and 6-month confirmed EDSS worsening and 
improvement.
Results: The matched patients had high mean disease activity 
(>0.9 relapses in the prior year) and mean EDSS 3-4.In 

comparison to fingolimod (n=612), matched AHSCT (n=120) 
experienced less relapses (ARR: mean±SD 0.20±0.43 vs. 
0.11±0.36; risk of relapses: hazard ratio 0.55, 95%CI 0.37-
0.91), similar risk of EDSS worsening (hazard ratio 0.49, 
95%CI 0.16-1.54) and higher chance of disability improvement 
(hazard ratio 2.62, 95%CI 1.46-4.72). Ocrelizumab (303) and 
AHSCT (91) were associated with similar ARR (0.10±0.39 
vs. 0.08±0.33), risk of relapses (0.85, 0.46-1.56), EDSS wors-
ening (0.41, 0.09-1.90) and EDSS improvement (2.31, 0.63-
8.48). Natalizumab (n=606) and AHSCT (n=116) were 
associated with similar ARR (0.12±0.37 vs. 0.09±0.30), risk 
of relapses (0.78, 0.40-1.52) and EDSS worsening (0.50, 0.09-
2.61). EDSS improvement was more common after AHSCT 
(1.82, 1.19-2.78).
Conclusion: Among patients with highly active MS with moder-
ate disability, AHSCT is superior to fingolimod and comparable 
with ocrelizumab and natalizumab in preventing relapses. 
AHSCT is associated with higher rate of recovery from disability 
then natalizumab, a therapy that is known for reduction of disa-
bility in trials.
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Background: The concept of precision medicine is a common 
vision of the future of health care, in contrast to the previous 
paradigm of evidence-based medicine based on RCTs, often 
criticized as “treatment of the average patient”. Although treat-
ment decisions in medicine have always been individualized, 
progress in the molecular diagnosis of cancers and rare heredi-
tary disorders have fueled expectations of similar advances for 
other diseases. For multiple sclerosis (MS), the variable out-
come is commonly assumed to signify pathogenetic heterogene-
ity. However, after the departure of NMO/MOGAD from the MS 
disease spectrum, progress has been limited in defining mean-
ingful subgroups within MS. In addition, MS genetics has failed 
to identify strongly expressed risks even in rare families of 
seemingly genetic MS.
Methods: We hypothesized that a heterogenous pathogenesis 
within the entity of MS, should be reflected in a heterogenous 
response to disease modifying treatments (DMTs), among which 
almost a dozen different mechanisms of action are represented. 
Contrary, a homogenous response to DMTs would indicate that 
MS is a rather homogenous condition. We therefore analyzed the 
distribution of new MRI T2 lesions in 48,659 MRI investigations 
among 10,662 MS patients from the Swedish MS registry to look 
for deviations from an expected distribution of lesions under a 
hypothesis of homogenous responses.
Results: For all 12 studied DMTs (Interferon 1b and 1a, glatiramer, 
natalizumab, fingolimod, dimethyl fumarate, teriflunomide, 
ocrelizumab, rituximab, alemtuzumab, cladribine) the distribu-
tion of new T2 lesions adhered to the expected negative binominal 
distribution. For all DMTs, an expected number of patients devi-
ated by showing numbers of new T2 lesions outside of the 95th 
percentile of the distribution.
Conclusion: We interpret our data to indicate that although DMTs 
differ quantitatively in their ability to suppress the focal inflam-
mation that is the hallmark of early MS, few if any patients appear 
to be biologically non-responsive to any drug. This suggests that 
MS is largely pathogenetically homogenous and indicates that 
precision medicine may have limited prospects in the treatment of 
MS.
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