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Introduction & Objectives

Intrathecal complement activation is associated with clinical outcomes reflecting disease severity in multiple sclerosis (MS). The cytokines CXCL-
13, CXCL-9 and IL-12b are involved in B- and T-lymphocyte regulation of compartmentalized inflammation and paramagnetic rim lesions (PRLS)
are supposed to play an important role in smouldering MS. Complement-receptor positive cells produce these cytokines and are also relevant for
the formation of PRLs. We aimed to investigate whether intrathecal complement activation is associated with increased production of these
cytokines and the occurrence of PRLSs.

Methods

We measured complement components (CC) and their activation products (CAP) (Factor H and I, C1qg, C3, C4, C5, Ba, Bb, C3a, C4a, Cb5a, sC5Db-
9) by multiplex assays based on chemiluminescence and CXCL-13, CXCL-9 and IL-12b levels by Octave custom assay panel in the cerebrospinal
fluid (CSF) of 112 clinically i1solated syndrome (CIS) and 127 MS patients (90 relapsing-remitting, 14 primary progressive, 23 secondary progress-
sive). In 103 patients followed in the Swiss MS cohort, PRLs were quantified in susceptibility-based images cross-sectionally. We used separate
linear regression models with the 12 (log2) CC/CAP levels as individual independent variables and the (log2) levels of CXCL-13, CXCL-9 and IL-
12b as dependent variables, respectively. The models were adjusted for age, sex, albumin-ratio and disease-modifying treatments at lumbar
puncture (platform vs oral drugs vs highly effective treatments). PRL counts were used as dependent variables in negative binomial models
adjusted for age, sex, albumin-ratio and dominant disease-modifying treatment category during Follow-up (platform vs oral drugs vs highly
effective treatments).
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Figure 1
Adjusted effects of CSF complement components and activation
products on A) CXCL-13, B) CXCL-9 and C) IL-12b cytokine levels
* Doubling CSF C4a-levels was associated with increased levels of CXCL-
Ba C3a C4a 13 by factor 1.6 (95%-confidence intervall: 1.2-2.2), CXCL-9 by 1.5 (CI:
A B o 1.2-1.8) and IL-12b by 1.4 (ClI: 1.2-1.6) (all p<0.001).
o * Doubling of CSF C3a levels was associated with 2.1-fold higher CXCL-13
T levels (Cl 1.7-2.7), 1.9-fold CXCL-9 (Cl:1.6-2.2) and 1.8-fold (Cl:1.6-2.0)
PRL- 2.80 IL-12b levels (all p<0.001).
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£ = PRL-2.78 P - Doubling of C1q levels was similarly associated with increased cytokines:
= = = CXCL-13: 2.4-fold (Cl:1.5-4.0); CXCL-9: 2.1-fold (Cl:1.6-3.0); IL-12b: 1.8-
'-.,ZJ E ‘ﬂé ] fold (Cl:1.3-2.4) (all p<0.001).
Cn h h
0 m (1]
E - -
o o o
g g @ 03 .
IRR 2.33 (1.27,4.26) p=0.006 IRR 2.58 (1.66;4.03) p<0.0001 IRR 1.52 (0.94;2.47) p=0.0906 Figure 2
Adjusted effects of CSF Ba, C3a and C4a levels on PRL counts
H : g A 3 H : E : e i - A) Per doubling of Ba CSF levels the Incidence rate ratio (IRR) for
Ba (ng/mi) C3a (ng/mi) C4a (ng/mil) paramagnetic rim lesions (PRLs) count is 2.3-fold (p=0.006) higher.
A patient with a Ba level (6.3 ng/ml) on the 20" percentile would have an
estimated PRL count of 2.4 (blue) while one with a 80t percentile value
121 20t &0th 24 20th 60th 124 (12.8 ng/ml) would correspond to 5.7 PRLs (red).
9 - B) A 20t percentile C3a level (2.4 ng/ml) would correspond to 2.8 PRLs and
& € = a 80" percentile level (5.1 ng/ml) to 8.0 estimated PRLs.
o - o - = C) C4a levels on the 20t percentile (15.6 ng/ml) are associated with
estimated 1.8 and on the 80" percentile (33.4 ng/ml) with 2.8 PRLS (IRR
0 ] 1.52; 0.94-2.47; p=0.0906).
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Conclusions

Patients with increased intrathecal complement activation show a consistent pattern of higher cytokine levels and increased PRL counts. Our
results support the concept that complement activation plays a crucial pathophysiological role in compartmentalized inflammation in MS.
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