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Figure S 1. Influence of sampling handling.  

A group (n = 21) of persons with MS (pwMS; replication cohort group A) had higher 

expression of several protein markers for delayed sampling handling (TNFSF14, SIRT2, 

CASP8, AXIN1) in plasma. The figure shows the expression of the top six most affected 

proteins, also measured on the Olink panel, by sampling handling variability from Table 1 in 

[1]. The pwMS from both the discovery and the replication cohort were divided into two 

groups (A and B), which in both cohorts represents samples from an old collection (A) and 

from a new collection (B). The remaining groups of pwMS (discovery cohort group A and B, 

and replication cohort group B) and the healthy controls (HC) did not show any clear effect of 

sampling or handling variability.  
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Figure S 2. A principal component analysis of the plasma samples from persons with 

MS (pwMS).  

The plasma samples from one group (replication cohort group A, n = 21 samples) of pwMS 

are to a high extent clustering separately compared to the samples from the remaining 

groups of pwMS (discovery cohort group A and B, and replication cohort group B). The 

pwMS from both the discovery and the replication cohort were divided into two groups (A 

and B), which in both cohorts represents samples from an old collection (A) and from a new 

collection (B).  
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Figure S 3. Heatmap of differentially expressed proteins in cerebrospinal fluid.  

A clustered heatmap showing the protein expression (NPX) of the differentially expressed 

proteins (false discovery rate < 0.05) either in the discovery cohort or the replication cohort 

in the cerebrospinal fluid. Each column shows the expression of one sample. At the top of 

the heatmap it is shown which groups a sample is part of (person with MS or healthy control 

(HC) and discovery cohort or replication cohort), sex (female or male), and age at baseline 

(16 - 64 years) of each person. 

 



6 
 

 

Figure S 4. Expression value distribution of the 19 known MS biomarkers.  

The expression value distribution of the 19 known MS biomarkers curated in the present 

study in a the discovery cohort and b the replication cohort. The expression value 

distributions are compared for samples from persons with MS (pwMS) with samples from 

healthy controls (HC). The log2 fold-change (FC) obtained in the differential expression 

analysis are stated above the boxes for the corresponding protein. The protein OSM was 

below the limit of detection in more than 75% of the samples, and were therefore not 

included in the analysis. * false discovery rate (FDR) < 0.05, ** FDR < 0.01, *** FDR < 0.001. 

The significance of the log2FC values was obtained from a two-sided linear model t-test 

(Limma analysis). The FDR corrected p-values in the order (discovery cohort, replication 

cohort) were CD27 (2*10-13, 2*10-10), IL-12p40 (4*10-8, 5*10-10), NfL (2*10-5, 0.001), CXCL13 

(0.001, 0.09), CXCL10 (0.004, 0.17), CCL3 (1*10-6, 2*10-4), CXCL9 (0.02, 4*10-5), MMP9 

(1*10-4, 3*10-4), CCL22 (0.002, 0.07), CXCL11 (0.02, 0.23), CHI3L1 (0.02, 0.07), CXCL8 

(0.02, 0.31), CXCL1 (0.40, 0.39), C1QA (0.55, 0.71), GFAP (0.81, 0.67), OPN (0.24, 0.34), 

HGF (0.83, 0.62), CCL2 (0.61, 0.24), and OSM (NA, NA). 
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Figure S 5. Heatmap of differentially expressed proteins in cerebrospinal fluid (CSF) 

and plasma in persons with MS vs. healthy controls.  

A heatmap showing the log2 fold-change (FC) values of the differentially expressed proteins 

(false discovery rate (FDR) < 0.05) either in the discovery cohort or the replication cohort in 

the CSF, comparing persons with MS to healthy controls. The log2FC values in the CSF are 

compared to the log2FC values in plasma. The differential expression analysis was 

performed using a two-sided linear model t-test (Limma analysis). 
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Figure S 6. The correlation between cerebrospinal fluid samples and plasma samples. 

The correlation, assessed with Pearson’s correlation coefficient (PCC), for each of the 52 

differentially expressed proteins in the discovery cohort are shown. The significance of the 

PCCs was assessed with t-statistics (two-sided): * p < 0.05, ** p < 0.01, *** p < 0.001.  
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Figure S 7. Correlations between treatment duration index and protein expression.  

The correlations, assessed with Spearman’s correlation coefficient (SCC), between 

treatment duration index and the expression of each of the 52 differentially expressed 

proteins in the discovery cohort. For the normalized age-related MS score (nARMSS) 

models the treatment duration index is based on the full follow-up time from baseline and for 

the disease activity models the treatment duration index is based on two years from 

baseline. The significance of the SCCs was assessed with t-statistics (two-sided): * p < 0.05, 

** p < 0.01, *** p < 0.001.  
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Figure S 8. Individual plots: expanded disability status scale (EDSS) scores of 

persons with MS.  

Individual plots for each person with MS showing the person’s EDSS scores (blue dots) 

during the follow-up years after baseline sampling (discovery cohort: n = 71 samples; 

replication cohort: n = 33 samples). Plots are shown for persons with at least three years 

follow-up. Documented relapses are shown with a red vertical line. On top of each plot the 

person’s age at baseline sampling and the calculated normalized age-related MS scores 

(nARMSS) are stated.  
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Figure S 8. 
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Figure S 8. 
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Figure S 8. 
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Figure S 8. 
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Figure S 9. Normalized age-related MS score (nARMSS) distribution for persons with 

MS (pwMS).  

Histograms showing the distribution of normalized age-related MS scores (nARMSS) for 

pwMS in the discovery cohort (n = 71 samples; left) and the replication cohort (n = 33 

samples; right). 
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Figure S 10. Portions of samples below the limit of detection (LOD) in persons with 

MS (pwMS) and healthy controls (HC).  

The portions of samples below the LOD in the different groups, pwMS and HC, in the 

discovery cohort and the replication cohort, separately. The 52 differentially expressed 

proteins in the discovery cohort are shown. 
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Figure S 11. MS network: circular layout, and KEGG pathway enrichment  

a MS network with circular layout. An MS network was formed by connecting the proteins in 

the normalized age-related MS score (nARMSS) model (black star) and the differentially 

expressed proteins (DEPs) that overlapped in the discovery and the replication cohort 

(yellow star). The proteins were connected using STRINGdb (combined interaction score > 

0.4) with one intermediate protein allowed to be added to connect proteins. The proteins are 

color-coded on the log2 fold change (FC), comparing persons with MS with healthy controls. 

The white colored proteins were not included in the proteomics profiling. IL-12p35 was not 

measured in the proteomics profiling but is included as a DEP as it together with IL-12p40 

represents IL-12p70. b KEGG pathway enrichment of the proteins in the MS network, 

performed using an over-representation test which is based on a one-sided Fisher’s exact 

test. p-values were corrected for multiple testing (Benjamin-Hochberg). Significant pathways 

(false discovery rate < 0.05) are shown: cytokine-cytokine receptor interaction (overlap = 17, 

p = 2*10-14), viral protein interaction with cytokine and cytokine receptor (overlap = 10, p = 

1*10-10), cell adhesion molecules (overlap = 6, p = 9*10-4), lipid and atherosclerosis (overlap 

= 6, p = 4*10-3), toxoplasmosis (overlap = 5, p = 2*10-3), chemokine signaling pathway 

(overlap = 5, p = 8*10-3), malaria (overlap = 4, p = 1*10-3), NF-kappa B signaling pathway 

(overlap = 4, p = 7*10-3), chagas disease (overlap = 4, p = 7*10-3), toll-like receptor signaling 

pathway (overlap = 4, p = 7*10-3), TNF signaling pathway (overlap = 4, p = 8*10-3), allograft 

rejection (overlap = 3, p = 5*10-3), and type I diabetes mellitus (overlap = 3, p = 7*10-3). 
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Figure S 12. Portion of samples below limit of detection (LOD) in persons with MS 

(pwMS) and healthy controls (HC): comparison between discovery and replication 

cohorts.  

The portion of samples below the LOD in the different groups, pwMS and HC, in the 

discovery cohort and the replication cohort, separately. The figure shows the proteins 

removed during the pre-processing of the protein data, based on more then 75% of the 

samples being below LOD, but which had less than 75% of the NPX values below the LOD 

in either samples from pwMS or HC in the discovery cohort. 
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Figure S 13. Singular value decomposition analysis: uncorrected and corrected NPX 

values in cerebrospinal fluid (CSF) and plasma samples.  

Singular value decomposition analysis of the uncorrected NPX values (left) and the 

corrected NPX values (right) in both the CSF ( top) and plasma (bottom) samples. The NPX 

values were corrected in two steps: 1) control corrected: NPX values were adjusted so that 

controls in the discovery cohort and the replication cohort had the same standard deviation 

and mean, 2) ComBat corrected. The categories investigated were group (person with MS or 

healthy control), sex (female or male), age at baseline, and site (sampled at Linköping 

university hospital or Karolinska university hospital). The significance of the correlation of 

each category with each principal component (PC) is shown in the plot. 
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Table S 1. Known MS biomarkers with supporting references. 

Biomarker Tissue References 

NfL CSF, plasma [2-8] 

IL-12p40 CSF [8-10] 

C1QA CSF [11, 12] 

CD27 CSF [13-15] 

CHI3L1 CSF, plasma [6, 8, 16-18] 

CCL2 CSF [18, 19] 

CCL22 CSF [6, 20] 

CXCL1 CSF [6, 20] 

CXCL10 CSF, plasma [6, 20, 21] 

CXCL13 CSF [6, 7, 18, 22, 23] 

MMP9 CSF, plasma [6, 24] 

SPP1 (OPN) CSF [9] 

CXCL8 CSF [6] 

GFAP CSF, plasma [25-32] 

CXCL9 CSF [9] 

CCL3 CSF [9, 33] 

OSM plasma [9] 

HGF plasma [9] 

CXCL11 CSF [9] 
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Table S 2. Performance of the 52 differentially expressed proteins in cerebrospinal fluid in 

the discovery cohort for predicting MS diagnosis. Area under the curve (AUC) scores in 

discovery and replication cohorts are shown. The significance of the AUC scores were 

assessed with a two-sided Mann-Whitney U test. 

Protein 

Discovery 

AUC p-value 

Replication 

AUC p-value 

MZB1 0.985 3.74E-13 0.878 4.16E-07 

CD79B 0.974 1.20E-12 0.815 2.09E-05 

CD27 0.966 2.64E-12 0.866 9.60E-07 

TNFRSF13B 0.958 6.06E-12 0.897 1.17E-07 

IL-12p40 0.935 6.13E-11 0.925 1.61E-08 

CCL3 0.919 2.98E-10 0.761 3.45E-04 

ADA2 0.910 6.57E-10 0.749 5.97E-04 

MMP9 0.909 7.17E-10 0.738 9.68E-04 

FCRL5 0.898 2.00E-09 0.846 3.30E-06 

LTA 0.895 2.58E-09 0.821 1.50E-05 

CD5 0.889 4.26E-09 0.772 2.04E-04 

IL-12p70 0.886 5.92E-09 0.882 3.20E-07 

CD48 0.882 7.88E-09 0.704 4.00E-03 

IL-1RA 0.870 2.32E-08 0.844 3.73E-06 

LY9 0.862 4.34E-08 0.684 8.27E-03 

ICAM3 0.860 5.06E-08 0.662 1.77E-02 

FCRL1 0.856 6.88E-08 0.607 8.27E-02 

CXCL13 0.853 8.64E-08 0.471 6.52E-01 

NfL 0.846 1.57E-07 0.794 6.45E-05 

GZMA 0.836 3.39E-07 0.717 2.41E-03 

CCL22 0.836 3.39E-07 0.588 1.26E-01 

CST7 0.836 3.51E-07 0.664 1.67E-02 

TNFSF14 0.834 3.91E-07 0.730 1.36E-03 

CD300E 0.815 1.58E-06 0.687 7.44E-03 

TNFRSF9 0.808 2.62E-06 0.616 6.66E-02 

FASLG 0.804 3.52E-06 0.567 1.94E-01 

CD40LG 0.802 4.01E-06 0.770 2.25E-04 

CCL17 0.802 4.15E-06 0.622 5.72E-02 

CD6 0.799 5.04E-06 0.775 1.77E-04 

ADAM8 0.793 7.40E-06 0.617 6.49E-02 

SDC1 0.787 1.08E-05 0.744 7.45E-04 

CXCL10 0.785 1.22E-05 0.646 2.88E-02 

FYB1 0.780 1.77E-05 0.676 1.09E-02 

PDCD1 0.778 1.94E-05 0.537 3.16E-01 

CXCL11 0.772 2.95E-05 0.614 6.99E-02 

IL-2RA 0.765 4.45E-05 0.541 2.98E-01 

CXCL8 0.749 1.16E-04 0.648 2.72E-02 

FCN2 0.745 1.44E-04 0.404 8.96E-01 
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SETMAR 0.745 1.48E-04 0.385 9.33E-01 

CHI3L1 0.743 1.61E-04 0.726 1.61E-03 

TNFRSF1B 0.741 1.89E-04 0.632 4.28E-02 

CXCL9 0.740 1.94E-04 0.851 2.44E-06 

GZMH 0.739 2.04E-04 0.518 4.11E-01 

CD22 0.739 2.10E-04 0.693 6.01E-03 

GZMB 0.738 2.21E-04 0.726 1.61E-03 

IL-18 0.736 2.39E-04 0.544 2.85E-01 

CLEC6A 0.733 2.80E-04 0.635 3.94E-02 

SLAMF7 0.731 3.26E-04 0.684 8.27E-03 

KLRB1 0.715 7.60E-04 0.678 1.02E-02 

CRTAM 0.705 1.25E-03 0.541 2.98E-01 

TYMP 0.697 1.79E-03 0.437 7.95E-01 

TNF 0.681 3.67E-03 0.629 4.64E-02 
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Table S 3. Performance of the 52 differentially expressed proteins in cerebrospinal fluid in 

the discovery cohort for predicting disease activity. Area under the curve (AUC) scores in 

discovery and replication cohorts are shown. The significance of the AUC scores were 

assessed with a two-sided Mann-Whitney U test. 

Protein 

Discovery 

AUC p-value 

Replication 

AUC p-value 

NfL 0.748 8.83E-05 0.773 2.31E-02 

IL-1RA 0.694 1.91E-03 0.778 2.12E-02 

FASLG 0.689 2.61E-03 0.653 1.40E-01 

CCL3 0.680 3.97E-03 0.769 2.51E-02 

CD6 0.680 3.70E-03 0.533 4.13E-01 

ADA2 0.675 4.61E-03 0.756 3.20E-02 

CXCL11 0.661 8.39E-03 0.604 2.34E-01 

CHI3L1 0.651 1.24E-02 0.644 1.55E-01 

TNFRSF1B 0.650 1.36E-02 0.747 3.74E-02 

CXCL10 0.647 1.46E-02 0.622 1.97E-01 

ICAM3 0.645 1.58E-02 0.756 3.20E-02 

TNFSF14 0.638 2.05E-02 0.644 1.55E-01 

FCRL5 0.637 2.18E-02 0.796 1.48E-02 

GZMH 0.635 2.26E-02 0.529 4.25E-01 

LTA 0.635 2.32E-02 0.711 6.58E-02 

CXCL13 0.631 2.69E-02 0.613 2.15E-01 

GZMA 0.628 2.96E-02 0.578 2.97E-01 

TNFRSF13B 0.627 3.03E-02 0.649 1.48E-01 

CD48 0.622 3.65E-02 0.627 1.88E-01 

CD5 0.621 3.73E-02 0.649 1.48E-01 

TNF 0.618 4.13E-02 0.649 1.48E-01 

KLRB1 0.617 4.18E-02 0.702 7.49E-02 

CCL22 0.613 4.76E-02 0.502 5.00E-01 

IL-2RA 0.613 4.87E-02 0.689 9.00E-02 

ADAM8 0.608 5.57E-02 0.769 2.51E-02 

CRTAM 0.606 6.01E-02 0.858 3.26E-03 

TNFRSF9 0.605 6.13E-02 0.749 3.63E-02 

IL-12p40 0.605 6.13E-02 0.738 4.34E-02 

MZB1 0.603 6.39E-02 0.764 2.73E-02 

CD79B 0.603 6.39E-02 0.707 7.02E-02 

CLEC6A 0.600 7.06E-02 0.729 5.01E-02 

FCRL1 0.600 7.06E-02 0.684 9.55E-02 

CXCL9 0.599 7.31E-02 0.724 5.29E-02 

CD27 0.598 7.49E-02 0.733 4.67E-02 

CST7 0.597 7.64E-02 0.556 3.53E-01 

GZMB 0.597 7.79E-02 0.813 1.01E-02 

CD40LG 0.597 7.79E-02 0.587 2.75E-01 

CD22 0.597 7.79E-02 0.578 2.97E-01 
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FYB1 0.595 8.09E-02 0.742 4.04E-02 

CCL17 0.593 8.57E-02 0.673 1.07E-01 

FCN2 0.593 8.52E-02 0.636 1.71E-01 

IL-12p70 0.592 8.73E-02 0.796 1.48E-02 

LY9 0.592 8.73E-02 0.782 1.94E-02 

CD300E 0.591 9.06E-02 0.631 1.80E-01 

SLAMF7 0.589 9.58E-02 0.693 8.48E-02 

MMP9 0.589 9.58E-02 0.662 1.26E-01 

SDC1 0.583 1.13E-01 0.764 2.73E-02 

CXCL8 0.583 1.13E-01 0.609 2.25E-01 

IL-18 0.553 2.17E-01 0.413 7.35E-01 

TYMP 0.529 3.36E-01 0.636 1.71E-01 

PDCD1 0.524 3.62E-01 0.667 1.20E-01 

SETMAR 0.481 6.11E-01 0.418 7.25E-01 
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Table S 4. A linear regression model consisting of 11 cerebrospinal fluid (CSF) proteins 

could predict normalized age-related MS score (nARMSS). The coefficients of the combined 

model are compared to the predictive power of the individual proteins. For the individual 

protein models, the coefficient and performance of each model is stated. The performance is 

assessed with Spearman’s correlation coefficient (SCC) and Lin’s concordance correlation 

coefficient (CCC) between the true nARMSS and predicted nARMSS. Age was included as a 

predictor in the models for all individual proteins. Last, the expression in CSF for four out of 

the 11 proteins were correlating with the expression in plasma, assessed with Pearson’s 

correlation coefficient. All values are marked for significance, assessed with t-statistics (two-

sided): * p < 0.05, ** p < 0.01, *** p < 0.001. All significant p-values (p < 0.05) for the 

stepwise model coefficients were: CXCL13 (3*10-4), Age (9*10-4), LTA (9*10-4), FCN2 

(0.002), ICAM3 (0.003), LY9 (0.008), SLAMF7 (0.01), TYMP (0.02), CHI3L1 (0.02), FYB1 

(0.03), TNFRSF1B (0.04), and NfL (0.04). For the individual protein model coefficients, the 

significant p-values were: Age ([6*10-4, 2*10-3]), SLAMF7 (0.04), and NfL (0.04).  For the 

performance scores (SCC, CCC) the significant p-values for the discovery cohort were: 

CXCL13 (0.001, 0.03), age (0.001, 0.04), LTA (5*10-4, 0.02), FCN2 (0.001, 0.02), ICAM3 

(0.001, 0.03), LY9 (2*10-4, 0.01), SLAMF7 (3*10-5, 0.006), TYMP (4*10-4, 0.03), CHI3L1 

(0.002, 0.03), FYB1 (0.001, 0.03), TNFRSF1B (0.001, 0.01), NfL (9*10-5, 0.006). Lastly, the 

significant p-values for the correlations between CSF and plasma samples were: CXCL13 

(0.01), FCN2 (0.03), CHI3L1 (0.02), NfL (7*10-5). 

 

 

Stepwise 

model Individual prediction power  

   Discovery Replication Correlation 

Feature Coefficient Coefficient SCC CCC SCC CCC 

CSF vs 

Plasma 

CXCL13 -0.490*** -0.026 0.38** 0.25* 0.24 0.08 0.30* 

Age -0.067*** 

[-0.068, -

0.076]** 0.38** 0.25* 0.23 0.08  

LTA 0.741*** 0.192 0.40*** 0.28* 0.25 0.1 0.21 

FCN2 0.576** 0.153 0.39*** 0.27* 0.27 0.11 0.25* 

ICAM3 -0.693** 0.052 0.38** 0.25* 0.26 0.09 0.04 

LY9 0.717** 0.23 0.42*** 0.29* 0.3 0.12 0.14 

SLAMF7 0.705* 0.428* 0.48*** 0.32** 0.25 0.14 0.05 

TYMP -0.614* -0.14 0.41*** 0.26* 0.21 0.08 -0.09 

CHI3L1 -0.827* 0.161 0.37** 0.26* 0.21 0.08 0.27* 

FYB1 -0.346* -0.047 0.38** 0.25* 0.22 0.08 -0.16 

TNFRSF1B 0.759* 0.325 0.40*** 0.29* 0.34 0.12 0.17 

NfL 0.454* 0.369* 0.45*** 0.32** 0.14 0.06 0.45*** 

Intercept -1.067 

[-0.707, 

0.111]      

 

 

 

  



26 
 

Table S 5. The performance of the normalized age-related MS score (nARMSS) model after 

exclusion of three proteins. We investigated the nARMSS model (CXCL13, LTA, FCN2, 

ICAM3, LY9, SLAMF7, TYMP, CHI3L1, FYB1, TNFRSF1B, NfL) with combinations of the 

proteins SLAMF7, TYMP, and FYB1 removed. These proteins had less than 75% of the 

samples from persons with MS above the limit of detection (LOD) in the discovery cohort 

(FYB1, 70% > LOD; TYMP, 66% > LOD; SLAMF7, 61% > LOD). The performance is 

assessed with Spearman’s correlation coefficient (SCC) and Lin’s concordance correlation 

coefficient (CCC) between the true nARMSS and predicted nARMSS. All values are marked 

for significance, assessed with t-statistics (two-sided): * p < 0.05, ** p < 0.01, *** p < 0.001. 

All significant p-values (p < 0.05) for the correlation coefficients (Discovery SCC, Discovery 

CCC, Replication SCC, Replication CCC) were: no removed proteins (3*10-11, 2*10-12, 7*10-7, 

0.002), (SLAMF7, TYMP, FYB1) (2*10-8, 3*10-8, 0.001, 0.03), (TYMP, FYB1) (4*10-9, 2*10-9, 

9*10-4, 0.02), (SLAMF7, FYB1) (7*10-10, 2*10-9, 1*10-4, 0.008), (SLAMF7, TYMP) (8*10-9, 

2*10-9, 5*10-4, 0.01), FYB1 (1*10-10, 4*10-11, 3*10-6, 0.005), TYMP (7*10-10, 7*10-11, 3*10-4, 

0.008), SLAMF7 (3*10-10, 1*10-10, 2*10-5, 0.003). 

 
 

Discovery Replication 

Removed proteins SCC CCC SCC CCC 

 
0.69*** 0.72*** 0.74*** 0.51** 

SLAMF7, TYMP, FYB1 0.61*** 0.60*** 0.54*** 0.37* 

TYMP, FYB1 0.63*** 0.64*** 0.55*** 0.39* 

SLAMF7, FYB1 0.65*** 0.63*** 0.62*** 0.45** 

SLAMF7, TYMP 0.62*** 0.64*** 0.57*** 0.43* 

FYB1 0.68*** 0.68*** 0.72*** 0.47** 

TYMP 0.65*** 0.68*** 0.59*** 0.45** 

SLAMF7 0.66*** 0.67*** 0.67*** 0.49** 
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Table S 6. References for proteins in the MS network that were not annotated with a Gene 

Ontology term. 
Protein Functional category Reference 

CHI3L1 Apoptotic processes [34] 

LCP2 T-cell and B-cell activation [35] 

TIMP1 Apoptotic processes [36] 

FCRL5 T-cell and B-cell activation [37] 

FYB T-cell and B-cell activation [38, 39] 
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Table S 7. References for the drug classification into first-line (low-efficacy) and second-line 

(high-efficacy).  

First-line treatments  Second-line treatments  

interferon beta-1a [40] Rituximab [41] 

Copaxone [40] Natalizumab [40, 41] 

human normal immunoglobulin (IVIg) [42]*  Fingolimod [40, 41] 

dimethyl fumarate [40] Cladribine [40, 41] 

Teriflunomide [40] Siponimod [43] 

Solu-Medrol [44] Daclizumab [40] 

Laquinimod [45]*  Hematopoietic stem cell transplantation [40] 

  Ofatumumab [46] 

  Ocrelizumab [40, 41] 

  Mitoxantrone [40] 

*These treatments have never become approved for MS treatment and thus were included in 

the first-line (less effective treatment) group.  

A document from the Swedish MS Association that categorizes DMTs into low, medium or 

high efficacy (only available in Swedish). On pages 3 and 4, the treatment classifications are 

listed as low- (lägre effekt), medium- (måttlig effekt) or high- (hög effekt) efficacy. We 

included the low effect drugs as first-line treatment and the high effect drugs as second-line 

treatment in our study. We classified the medium effect drugs as either first-line or second-

line based on the literature. 

https://www.mssallskapet.se/wp-content/uploads/2023/04/SMSS-Nationella-riktlinjer-for-

vard-vid-multipel-skleros-230412.pdf 

https://www.mssallskapet.se/wp-content/uploads/2023/04/SMSS-Nationella-riktlinjer-for-vard-vid-multipel-skleros-230412.pdf
https://www.mssallskapet.se/wp-content/uploads/2023/04/SMSS-Nationella-riktlinjer-for-vard-vid-multipel-skleros-230412.pdf
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