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Conclusions

CSF levels of CXCL-13, CXCL-9 and IL-12b are increased in patients with intrathecal IgG and especially in those with additional intrathecal IgM

synthesis. Higher cytokine levels predict increased disease activity. Our results support the concept that in MS, IgM, CXCL-13, CXCL-9 and IL-12b

are part of an interconnected pathophysiological process and are all associated with higher disease activity.
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Results

• CXCL-13 levels were increased 3.4-fold (95%-confidence interval 2.0-5.5) in OCGB+/IgGIF+/IgMIF- and 7.9-fold (4.5-13.8) in 

OCGB+/IgGIF+/IgMIF+ patients compared to OCGB-/IgGIF-/IgMIF- (all p<0.01) (Fig. 1A).

• CXCL-9 levels were 2.5-fold (1.8-3.5) higher in OCGB+/IgGIF+/IgMIF- patients (n=83) and 4.4-fold (3.0-6.4) in OCGB+/IgGIF+/IgMIF+ (n=57) 

versus OCGB-/IgGIF-/IgMIF- (n=48) (all p<0.01) (Fig. 1B).

• IL-12b levels in OCGB+/IgGIF+/IgMIF- patients were 2.6-fold (2.0-3.4) increased and in OCGB+/IgGIF+/IgMIF+ patients 4.4-fold (3.2-6.1) 

compared to OCGB-/IgGIF-/IgMIF- (all p<0.01) (Fig. 1C).

• Per doubling of cytokine levels the hazard for time to second clinical event in CIS was 20% higher for CXCL-13 (HR 1.20;1.0-1.4; p=0.019), 
27% higher for CXCL-9 (1.0-1.5; p=0.019) and 33% higher for IL-12b (1.1-1.6; p<0.01) (Fig. 2)
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CXCL-13, CXCL-9 and Il-12b cerebrospinal fluid levels predict higher disease activity            

and are associated with intrathecal IgM synthesis in multiple sclerosis

Introduction

Intrathecal IgM synthesis predicts higher disease activity in multiple sclerosis (MS). The cytokines CXCL-13, CXCL-9 and IL-12b are involved in 

MS pathophysiology, mainly by regulation and activation of B- and T-lymphocytes.

Objectives/Aims

We aimed to investigate if cerebrospinal (CSF) levels of these cytokines are associated with intrathecal IgM synthesis and also predict MS disease 

activity.

Methods

CSF cytokine levels were measured by Octave custom assay panel of 249 clinically isolated syndrome (CIS) or MS patients (CIS: n=121; 

relapsing-remitting: n=91; secondary-progressive: n=23 and primary-progressive: n=14). 92 CIS patients were longitudinally followed in the 

Swiss MS cohort study. CIS/MS patients were categorized based on the presence of oligoclonal IgG bands (OCGB), intrathecal IgG 

(IF=IntrathecalFraction) and IgMIF, as follows: 1) OCGB-/IgGIF-/IgMIF-, 2) OCGB+/IgGIF-/IgMIF-, 3) OCGB+/IgGIF+/IgMIF-, 4) 

OCGB+/IgGIF+/IgMIF+. We used separate linear regression models with (log2) levels of CXCL-13, CXCL-9 and IL-12b as dependent 

variables; and CSF category (2-4 vs 1) as independent variables, respectively, adjusted for age, sex and albumin-ratio. To predict the time 

to second clinical event we used separate Cox regression models with the (log2) cytokine levels as independent variables adjusted for age, 

sex and albumin-ratio.

Disclosures                                                                                                                  
JO received research support by the Swiss MS Society and served on advisory boards for Roche and Merck. SS, AM, PB, AO, SM, EW, AR, BFB have nothing to disclose. FQ & WH are employee of Octave Bioscience, Inc. TD received speaker fees, research support, travel support, and/or served on Advisory Boards, data safety monitoring boards, or Steering Committees of Actelion, Alexion, Celgene, Polyneuron, Novartis Pharma, Merck Serono, Biogen, Teva, Bayer-Schering, GeNeuro, Mitsubishi Pharma, MedDay, Roche, and

Genzyme. MDS received travel support from Novartis and Roche, and research support from the University Hospital Basel, is CEO of Neurostatus-UHB AG (employment by University Hospital Basel). MDS received travel support from Novartis and Roche, and research support from the University Hospital Basel, is CEO of Neurostatus-UHB AG (employment by University Hospital Basel). LA served on scientific advisory boards for Celgene, Novartis Pharmaceuticals, Merck, Biogen, Sanofi Genzyme, Roche and Bayer; received 

funding for travel and/or speaker honoraria from Celgene, Biogen, Sanofi Genzyme, Novartis, Merck Serono, Roche, Teva and the Swiss MS Society; and research support from Biogen, Sanofi, Genzyme, and Novartis. SM received honoraria for travel, honoraria for lectures/consulting and/or grants for studies from Almirall, Alexion, Bayer, Biogen, Bristol-Myers Squibb SA/Celgene, Genzyme, Merck-Serono, Teva, Novartis and Roche. AS received speaker honoraria for activities with Bristol Myers Squibb, CSL Behring, Novartis, and 

Roche, and research support by the Baasch Medicus Foundation, the Medical Faculty of the University of Bern and the Swiss MS Society. PHL received honoraria for speaking and/or travel expenses from Biogen, Merck, Novartis, Roche; consulting fees from Biogen, GeNeuro, Merck, Novartis, Roche; research support from Biogen, Merck, Novartis. None were related to this work. CB served on scientific advisory boards for Biogen, Novartis and BMS. CP reports that the Lausanne University Hospital received speaker honoraria and 

travel grants from Novartis, Roche, Biogen, Merck none related to this work. RDP reports that the Lausanne University Hospital received speaker honoraria and travel grants for his activities with Biogen, Genzyme, Merck, Novartis, Roche, and Sanofi. None of them were related to this work. LK has received no personal compensation. His institutions (University Hospital Basel/Stiftung Neuroimmunology and Neuroscience Basel) have received and used exclusively for research support payments for steering committee and advisory 

board participation, consultancy services, and participation in educational activities from: Actelion, Bayer, BMS, df-mp Molnia & Pohlmann, Celgene, Eli Lilly, EMD Serono, Genentech, Glaxo Smith Kline, Janssen, Japan Tobacco, Merck, MH Consulting, Minoryx, Novartis, F. Hoffmann-La Roche Ltd, Senda Biosciences Inc., Sanofi, Santhera, Shionogi BV, TG Therapeutics, and Wellmera, and license fees for Neurostatus-UHB products; grants from Novartis, Innosuisse, and Roche. CG: The Employer Department of Neurology, 

Regional Hospital Lugano (EOC), Lugano, Switzerland receives financial support for speaking, educational, research or travel grants from Abbvie, Almirall, Biogen Idec, Celgene, Sanofi, Merck, Novartis, Teva Pharma, Roche. CG: The University Hospital Basel (USB), as the employer of C.G., has received the following fees which were used exclusively for research support: (i) advisory boards and consultancy fees from Actelion, Novartis, Genzyme-Sanofi, GeNeuro, Hoffmann La Roche and Siemens; (ii) speaker fees from Biogen, 

Hoffmann La Roche, Teva, Novartis, Merck, Jannsen Pharmaceuticals and Genzyme- Sanofi; (iii) research grants: Biogen, Genzyme Sanofi, Hoffmann La Roche, GeNeuro. DL is Chief Medical Officer of GeNeuro. JK received speaker fees, research support, travel support, and/or served on advisory boards by Swiss MS Society, Swiss National Research Foundation (320030_189140/1), University of Basel, Progressive MS Alliance, Bayer, Biogen, Bristol Myers Squibb, Celgene, Merck, Novartis, Octave Bioscience, Roche, Sanofi.

Figure 1.  Adjusted CSF 

levels of A) CXCL-13; B) 

CXCL-9 and C) IL-12b 

depending on CSF profiles

in patients with CIS/MS 

OCGB-/IgGIF
-/IgMIF

- (n=48);                           

OCGB+/IgGIF
-/IgMIF

- (n=52); 

OCGB+/IgGIF
+/IgMIF

- (n=83); 

OCGB+/IgGIF
+/IgMIF

+ (n=57). 

Patients with an  intrathecal

IgM-synthesis 

OCGB+/IgGIF
+/IgMIF

+ had

highest CSF levels for all 

three cytokines (red). 

Figure 2.                                    

Kaplan-Meier-curves for 

the time to the second 

clinical event depending 

on CSF levels below/ 

above median for 

A)CXCL-13, 

B)CXCL-9 and 

C)IL-12b. 

Higher levels (above 

median; red) were 

associated with an 

increased Hazard Ratio 

for all three cytokines.   

C.


