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Supplementary Figure S1. Search strategy

PubMed Search strategy:

Neurofilament OR "tau Proteins"[Mesh] OR
"Glial Fibrillary Acidic Protein"[Mesh] OR
"Glial Intermediate Filament Protein" OR
Astroprotein OR "GFA Protein” OR "S100

"Multiple
Calcium Binding Protein beta

Sclerosis"[Mesh] OR

Subunit”“[Mesh] OR "S 100beta” OR "protein "Sclerosis, Multiple”

S100B" OR "Nerve Tissue Protein S 100, beta, aAND OR "Sclerosis AND

Subunit” OR "$-100b Protein” OR "Neural Disseminated” OR

Protein S 100B" OR "CHI3L1 protein, human" W .
Disseminated

[Supplementary Concept] OR "human Sclerosis”
cartilage gp39" OR "human cartilage
glycoprotein-39" OR "YKL40 protein” OR
“chitinase 3-like 1, human" OR "HCGP39
protein, human" OR "GP39 protein” OR

Chondrex

"Cerebrospinal
Fluid"[Mesh]

Embase Search strategy:

'neurofilament'/exp OR 'tau protein'/exp OR | | | |

‘glial fibrillary acidic protein'/exp OR
AND 'multiple sclerosis’/exp AND

'protein S100B'/exp OR ‘'chitinase 3 like

protein 1' | | | |

‘cerebrospinal
fluid'/exp

OpenGrey Search strategy:

1T ]
(neurofilament OR tau OR "glial fibrillary

acidic protein” OR S$100B OR "chitinase 3 AND "multiple sclerosis" AND

like protein 1) ||

“cerebrospinal
fluid"




Supplementary Figure S2. Funnel plots of meta-analyses of NFL, GFAP, t-tau,

CHI3L1, and S100B

Funnel plot of meta-analysis of NFL
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Supplementary Figure S3. Egger's plots of meta-analyses of NFL, GFAP, t-tau,

CHI3L1, and S100B

Egger's plot for meta-analysis of NFL
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Supplementary Figure S4. Results of Sensitivity analysis (leave-one-out analysis)

of meta-analysis of CSF NFL levels in MS vs. controls

Omitting Rajda et al. et al., 2020
Omitting Hassanpour et al., 2020
Omitting Hakansson et al., 2017
Omitting Rosengren et al., 1996
Omitting Fialova et al., 2013
Omitting Morgren et al., 2003
Omitting Pawlitzki et al., 2018
Omitting Aeinehband et al., 2015
Omitting Haghighi et al., 2003
Omitting KuZnierova et al., 2020
Omitting Abdelhak et al., 2018
Omitting Stilund et al., 2015
Omitting Huss et al., 2020
Omitting Movakova et al., 2016
Omitting Fialova et al. et al., 2018
Omitting Trentin et al., 2014
Omitting Axelsson et al., 2014
Omitting Teunissen et al., 2009
Omitting Piehl et al., 2018
Omitting Sellebjerg et al,, 2017
Omitting Axelsson et al., 2011
Omitting Movakova et al., 2018
Omitting Villar et al., 2014
Omitting Gunnarsson et al., 2011
Omitting Lam et al., 2016
Omitting Bergman et al., 2016
Omitting Movakova et al., 2017
Omitting Burman et al., 2014

Sorted by Effect Size

8. = 0.80 [0.62-0.87]; / = 0.70%
'é = .85 [0.64-1.06]; / = 0.80%
E- = 0.92[0.68-1.15] /= 0.83%
EL 0.94 [0.70-1.18]: /= 0.84%
8. = 0.04 [0.70-1.18); / = 0.84%
73» 094[u'm11s]-f 0.84%
E— 0.94 [0.70-1.19] £ = 0.34%
8. = 0.95 [0.71-1.19); # = 0.84%
8. = 0.95 [0.70-1.20); # = 0.84%
%.-ne=[ur1 1201 F = 0.84%
E» 0.96 [0.71-1.20]: £ = 0.84%
E» 0.96 [0.71-1.20]: { = 0.84%
8. = 0.96 [0.71-1.20]; £ = 0.84%
& = 0.96[0.71-1.20); /= 0.84%
8. = 0.96 [0.71-1.20]; F = 0.84%
%.-095[0?21201 F=0.84%
& 0.95[0.72-1.21] F = 0.84%
EL 0.97 [0.72-1.21]: £ = 0.84%
EL 0.97 [0.72-1.21] £ = 0.34%
8= D.OT [0.72-1.21); F = 0.84%
8- 097 [0.72-1.21] F = 0.84%
8. = 0.97 [0.72-1.27); P = 0.84%
8.= 007 [0.72-1.22); F = 0.84%
B.= 007 [0.73-122); £ = 0.84%
B.= 008 [0.73-122) F = 0.84%
B.= 0.98 [0.73-1.23]; F = 0.84%
&-098[074123] F=083%

B.= 008 [0.74-123) F=0.84%

0.50

0.75

1.00 1.5
Effect Size (Random-Effects Model)
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Supplementary Figure S5. CSF NFL levels in clinically isolated syndrome vs.

controls

Patients with CIS Controls SMD Weight
Study N Mean sD N Mean  SD with 95% Cl (%)
HC
Teunissen et al., 2009 38 247373 431627 28 902742 82249 +—— 0.47[ -0.02, 0.96] 13.32
Hakansson et al., 2017 19 1117.047 1702.059 22 217.742 109.363 | 0.76[ 0.14, 1.38] 10.73
Pawlitzki et al., 2018 15 1091.25 645631 30 777.318 261.484 | 0.72[ 0.10, 1.35] 10.68
Kugnierova et al., 2020 14 53114 31142 15 32414 1822 n 0.80[ 0.06, 1.53] 8.95
Heterogeneity: T = 0.00, I = 0.00%, H’ = 1.00 ~l— 0.85[ 0.35, 0.95]
Test of 8, = 6;: Q(3) = 0.85, p = 0.83
NINDC
Fialova et al., 2013 32 1885584 2962326 24 269.396 239.618 —— 0.71[ 0.17, 1.25] 12.32
Bergman et al., 2016 93 1517 3206 113 1081 3845 —HIl— 0.12[ -0.15, 0.40] 18.08
Tortorella et al. st al., 2018 41 17412 13405 30 6125  334.3 —MB—1.07[ 057, 157] 13.13
Heterogeneity: T° = 0.24, I’ = 83.59%, H> = 6.10 e —— 0.60[ -0.01, 1.22]
Testof 8, = 8; Q(2) = 12.19, p = 0.00
sC
Stilund et al., 2015 27  1899.726 1960.609 39 633.272 263.837 —f——— 099] 048, 1.50] 12.81
Heterogeneity: T = 0.00, I’ = %, H* = ——gl—— .99 0.48, 1.50]
Testof 8,=6;: Q(0)=0.00,p=.
Overall — 0.67[ 0.38, 0.96]
Heterogeneity: T = 0.10, I’ = 61.10%, H’ = 2.57
Test of 8 = 8;: Q(7) = 18.00, p = 0.01
Test of group differences: Qu(2) = 1.41, p =0.49

o 5 1 15

Random-effects DerSimonian-Laird model

*HC= Healthy controls, NINDC= Non-inflammatory neurological disease controls, SC= Symptomatic

controls




Supplementary Figure S6. CSF NFL levels in clinically isolated syndrome vs.

MS

Patients with CDMS Patients with CIS SMD Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Teunissen et al., 2009 74 277444 3236971 38 247373 431627 —h— 0.08[ -0.31, 0.47] 14.09
Fialova et al., 2013 18 825378 599438 32 1885584 2962.326 —M— -0.43[ -1.01, 0.14] 857
Stilund et al., 2015 86 1852.097 1568.259 27 1899.726 1960.609 -0.03[ -0.46, 0.40] 12.58
Mane Martinez et al., 2016 192 1423.721 1267.585 109 1378.663 1427.465 T 0.03[ -0.20, 0.27] 21.51
Bergman et al., 2016 110 2104 253.4 93 1517 3206 - 0.27[ -0.01, 0.54] 19.25
Hakansson et al., 2017 22  1034.245 631.6128 19  1117.047 1702.059 —— -0.07[ -0.67, 0.54] 8.01
Pawlitzki et al., 2018 41 1951428 1344.491 15 1091.25 645.631 —— 071 011, 1.30] 8.10
Kusnierova et al., 2020 42 1036.45 875.43 14 531.14 311.42 —— 064 003, 1.25] 7.89
Overall i 0.13[ -0.07, 0.33]
Heterogeneity: T° = 0.03, I° = 44.20%, H’ = 1.79
Test of 8 = 8 Q(7) = 12.55, p = 0.08
Testof8=0:z2=1.31,p=0.19

A 0 2

Random-effects DerSimonian-Laird model




Supplementary Figure S7. CSF NFL levels in relapsing- remitting MS vs.

progressive MS

a)
Patients with RRMS Patients with PMS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Norgren et al., 2004 25 248 95 17 367 121 —— -1.10[ -1.75, -0.45] 5.25
Teunissen et al., 2009 40 292242 325575 34 2600.346 3254.786 0.10[ -0.35, 0.55] 7.57
Axelsson et al., 2011 10 236 263 15 235 195 l 0.00[ -0.77, 0.78] 4.18
Burman et al., 2014 43  2429.819 5003.707 20 1164.1 781.3273 —+— 0.30[ -0.23, 0.83] 6.59
Aeinehband et al., 2015 33 2069.512 2132.592 15 1410.78 1094.984 ——l— 0.34[ -0.26, 0.95] 5.70
Stilund et al., 2015 44 1868.837 1573.741 15 1435486  489.829 —+1— 0.31[ -0.27, 0.89] 595
Mane Martinez et al., 2016 192  1423.721 1267.585 23 699.7839 804.9332 —l— 059 0.15, 1.02] 7.83
Novakova et al., 2017 204 4545.882 20390.08 82 1516.249 2595.117 -{.— 0.17[ -0.08, 0.43] 10.62
Abdelhak et al., 2018 42 1991.648 1858.239 38 1608.066 999.6224 —+l— 0.25[ -0.19, 0.69] 7.81
Pawlitzki et al., 2018 156 1374302 613.436 26 2284.386 1538.304 —— -0.69[ -1.34, -0.05] 5.32
Novakova et al., 2018 166 1613.61 2100.904 21 1578.1 3249.813 —i— 0.02[ -0.44, 047] 7.8
Gil-Perotin et al., 2019 99 666.588 613.89 58 495.232  328.064 —ll— 0.32[ -0.00, 0.65] 9.53
Huss et al., 2020 47 1913.735 1784.894 39 1622.175 996.703 —1l— 0.20[ -0.23, 0.62] 8.02
Schneider et al., 2021 34 1313.632 1276.207 59 1662.006 1356.969 —- -0.26 [ -0.68, 0.16] 8.04
Overall » 0.08[ -0.11, 0.27]
Heterogeneity: 1° = 0.07, I’ = 58.34%, H’ = 2.40
Test of 6, = 6; Q(13) = 31.20, p = 0.00
Testof ®=0:z=0.83, p=0.40
2 4 0 1
Random-effects DerSimonian-Laird model
b) Patients with RRMS- remission Patients with PMS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Teunissen et al., 2009 19 2143.53 213491 34 2600.35 3254.79 -0.15[ -0.71, 0.40] 18.00
Axelsson et al., 2011 10 236 263 15 235 195 0.00[ -0.77, 0.78] 9.23
Burman et al., 2014 19 913.8 1806 17 1021 679.8 -0.08[ -0.72, 0.56] 13.48
Aeinehband et al., 2015 17 2179 68545 15 1410.78 1094.98 —i— 0.83[ 0.13, 1.54] 11.06
Lam et al,, 2016 14 3697 8275 36 880.9 1194 —— 0.63[ 0.01, 1.25] 14.37
Pawlitzki et al., 2018 15 1374.3 613436 21 1578.1 324981 —l—— -0.08[ -0.73, 0.57] 13.15
Gil-Perotin et al., 2019 21 387.953 298.217 43  441.359 269.201 —— -0.19[ -0.71, 0.33] 20.71
Overall > 0.09[ -0.14, 0.33]
Heterogeneity: I’ = 37.13%, H’ = 1.59
Test of 6, = 6;: Q(6) = 9.54, p=0.15
Testof 6=0:z=0.79, p=0.43
1 0 1 2

Fixed-effects inverse-variance model

* a) Studies investigating RRMS patients (whether they were in relapse, remission, or their disease activity was not stated) were

included; b) Only studies that had reported NFL levels in RRMS patients in remission were included to remove the potential bias

caused by including RRMS patients in relapse




Supplementary Figure S8. Results of Sensitivity analysis (leave-one-out analysis)

of meta-analysis of CSF NFL levels in relapsing- remitting MS vs. progressive MS

Omitting Mane Martinez et al., 2016
Omitting Gil-Perotin et al,, 2019
Omitting Aeinehband et al., 2015
Omitting Burman et al., 2014
Omitting Abdelhak et al., 2018
Omitting Movakova et al., 2017
Omitting Stilund et al., 2015
Omitting Huss et al., 2020
Omitting Teunissen etal., 2009
Omitting Axelsson etal., 2011
Omitting Movakova et al., 2018
Omitting Schneider et al., 2021
Omitting Pawlitzki et al.,, 2018

Omitting Morgren et al., 2004

Sorted by Effect Size

.= 0.04 [-0.15-024]; f = 0.53%
.= 0.06 [-0.15-0.26]; /= 0.58%
8= 0,07 [0.13-0.27]; F = 0.60%
8= 0,07 [0.14-0.27]; F = 0.60%

.= 0.07 [0.14-027; F = 0.60%

=

.= 0.07 [-0.15-0.29]; 7 = 0.60%

b

= 0.07 [-0.13-0.27); /= 0.60%
.= 0,07 [-0.14-0.28]; F = 0.60%
= 0.08-0.13-029]; /= 0.60%
8= 0.09 [-0.11-0.29]; /= 0.60%
= 0,09 [-0.12-0.29; / = 0.60%
Bo= 0,12 [0.08-0.31]; F = 0.55%
.= 0.13 [-0.05-0.31]; 7 = 0.50%

8= 016 0.01-0.31]; F=0.28%

-0.25

0.00 0.25
Effect Size (Random-Effects Model)

0.50




Supplementary Figure S9. CSF NFL levels in MS patients in relapse vs. MS

patients in remission

a ) Patients with relapse Patients with remission SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Norgren et al., 2004 39 754 180 60 266 61 —l- 3.96[ 328 464] 7.92
Teunissen et al., 2009 27 2021.836 1750.867 50 1282.5 1061.757 Hll- 0.55[ 0.07,1.02] 874
Gunnarsson et al., 2011 30 2300 3600 62 860 780 E 3 067[ 022, 1.11] 884
Burman et al., 2014 28 3364.1 5681.7 35 951.1 1303.8 . B 061[ 011, 1.11] 863
Villar et al., 2014 13 1500 1787 114 3137 5957 -0.29[ -0.86, 0.29] 8.37
Aeinehband et al , 2015 16 313913 238559 17 2179 685.45 054 -014, 122] 794
Mane Martinez etal_, 2015 141  1580.553 1527989 160 1313.951 1301.682 0.19[ -0.04, 0.41] 943
Bergman et al., 2016 36 2987 3561 74 1675 1714 : 3 0.53[ 0.13, 093] 898
Lametal, 2016 9 1217 699 14 3697 8275 -0.37[ -1.18, 0.45] 7.36
Hakansson et al., 2017 23 1392422 1270.597 18 794.415 981.4385 Hll- 0.51[ -0.11, 1.12] 820
Piehl et al., 2018 4 3845 5313.2 29 1343 2074.4 i 095][ -0.10, 1.99] 6.37
Gil-Perotin et al., 2019 93 948.2272 1069.414 64  423.8354 295.5698 L | 062 0.29,0.94] 921
Overall 069[ 024, 1.14]
Heterogeneity: T° = 0.55, I’ = 90.83%, H' = 10.90
Test of 8, =6, Q(11) = 119.90, p = 0.00
Testof 6 =0:2=2.99,p=0.00

2 0 2 4
Random-effects DerSimonian-Laird model
b) RRMS with relapse RRMS with remission SMD Weight

Study N Mean SD N Mean SD with 95% CI (%)
Teunissen et al., 2009 20 3753.39 3991.46 19  2143.53 2134.91 —— 049[ -0.14, 1.11] 1094
Burman et al., 2014 24 3630 6306 19 913.8 1806 —— 0.55[ -0.05, 1.15] 11.78
Villar et al., 2014 13 1500 1787 114 3137 5957 —— -0.29[ -0.86, 0.29] 13.07
Aeinehband et al., 2015 16 3139.13 2385.59 17 2179 68545 — 0.54[ -0.14, 1.22] 9.27
Bergman et al., 2016 36 2987 3561 74 1675 1714 —— 0.53[ 0.13, 0.93] 26.46
Lam et al., 2016 9 1217 699 14 3697 8275 ——B—— -0.37[ -1.18, 0.45] 6.44
Piehl et al., 2018 4 3845 5313.2 29 1343 20744 ———&— 0.95[ -0.10, 1.99] 3.91
Gil-Perotin et al., 2019 78 99469 1136.9 21 387.953 298.217 —— 0.59[ 0.10, 1.07] 18.14
Overall <> 0.39[ 0.18, 0.60]

Heterogeneity: I = 38.80%, H" = 1.63
Testof 6, = 6;: Q(7) = 11.44, p = 0.12
Testof 6=0:z=3.71, p=0.00

Fixed-effects inverse-variance model

-1

* a) Studies investigating MS patients (without considering their subtype) were included; b) Only studies that had included

RRMS patients were included to eliminate the bias and heterogeneity caused by including different subtypes

10




Supplementary Figure S10. Results of Sensitivity analysis (leave-one-out analysis)

of meta-analysis of CSF NFL levels in MS patients in relapse vs. MS patients in

remission
Sorted by Effect Size

Omitting Norgren et al., 2004 : 8= 0.41 [0.22-0.61]; £ = 0.44%
Omitting Piehl et al., 2018 f 8.= 067 [0.20-1.14]; F=091%
Omitting Gunnarsson et al., 2011 &= 069 [0.20-1.18]) F=0.91%
Omitting Burman et al., 2014 - 8.=070[0.21-1.19]; F=0.91%
Omitting Gil-Perotin et al., 2019 . réu =0.70 [0.18-1.22]; F=091%
Omitting Aeinehband et al., 2015 . & =070 [0.22-1.18]; F=0.91%
Omitting Teunissen et al., 2009 t g=070 [0.21-1.20; F=0.91%
Omitting Hakansson et al., 2017 t B-=071 [0.22-1.18]; £ = 0.91%
Omitting Bergman et al., 2016 f 8.= 071 0201217 F=0.91%
Omitting Mane Martinez et al., 2015 . f. - 0.74 (0221277 F=0.90%
Omitting Lam et al., 2016 t rE'- = 0.77 [0.30-1.24]; F=0.91%
Omitting Villar et al., 2014 t re'» =(0.78 [0.31-1.25]; F=0.91%

04 08 12 16
Effect Size (Random-Effects Model)
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Supplementary Figure S11. CSF GFAP levels in MS patients in relapsing-

remitting MS vs. progressive MS

a)

Patients with RRMS Patients with PMS SMD Weight
Study N Mean SD N Mean sD with 95% CI (%)
Petzold et al., 2002 20 37431 29439 31 336.3835 400.5995 + 0.10[ -0.45, 0.66] 10.66
Malmestrom et al., 2003 41 575439 3309221 25 671 262 - -0.31[ -0.80, 0.19] 11.28
Gunnarsson et al., 2011 83 510 460 9 790 430 —— -0.61[ -129, 0.08] 9.31
Burman et al., 2014 34 206.7029 142.8079 20 573575 199.5959 —— 218 -2.86, -1.50] 9.36
Mane-Martinez etal, 2016 192 330.008 177.020 23  461.0202 2815702 - -0.69[ -1.12, -0.25] 11.88
Burman et al., 2016 80 368.05 248.1236 35 518.0571 565.4404 -+ -0.40[ -0.80, -0.00] 12.26
Abdelhak et al., 2018 42 77285 4783937 38 1096378 5689.771 - -0.61[ -1.06, -0.17] 11.79
Novakova et al., 2018 166 3438 16258 21 594.29  402.437 —— -1.23[ -1.70, -0.76] 11.54
Huss et al., 2020 47 7429908 4557.062 39 1110863 5603.856 - -0.72[ -1.16, -0.29] 11.90
Overall > 0.71[ -1.08, -0.37]
Heterogeneity: T° = 0.22, I = 77.65%, H’ = 4.47
Test of 8 = 6;: Q(8) = 35.80, p = 0.00
Testof = 0:z=-4.02, p = 0.00

Random-effects DerSimonian-Laird model

b)

Patients with RRMS- remission Patients with PMS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Malmestrom et al., 2003 18 576 405 25 671 262 —M—— -0.28[ -0.88, 0.31] 39.03
Burman et al., 2014 19 186.1 1102 17 606.8 7961 —l— -0.75[ -1.41, -0.08] 31.77
Burman et al., 2016 10 439 376.3 35 518.057 565.44 — -0.15[ -0.84, 0.54] 29.20

Overall —~a— -0.39[ -0.76, -0.02]
Heterogeneity: T = 0.00, I’ = 0.00%, H” = 1.00
Testof 8 =6;: Q(2) =1.70, p=0.43
Testof8=0:z=-2.05 p=0.04

Random-effects DerSimonian-Laird model

* a) Studies investigating RRMS patients (whether they were in relapse, remission, or their disease activity was not stated) were
included; b) Only studies that had reported GFAP levels in RRMS patients in remission were included to remove the potential bias

caused by including RRMS patients in relapse

12




Supplementary Figure S12. CSF GFAP levels in MS patients in relapse vs. MS

patients in remission

a)

Patients with relaps= Patients with remission SMD Weight
Study M Mean 5D N Mean 50 with 86% C (%)
Malmestrom et al., 2002 23 575 268 18 576 405 —ﬁ— -0.00[ 4081, 0600 2371
Martinez et al., 2015 141 254055 164.783 160 380.537 157.1 —.— 085 -0.89, -0.43] 3138
Burman =t al., 2016 24 518.3 24489 10 438 376.3 | - 0.26[ -0.45 0.98] 21.27
Hakansson et al, 2017 23 507852 208.235 18 45553875 2340872 —+ 1 023[ 037, 024 2286
Owerall B 0.10[ 085 0.45]
Heterogeneity: 7 = 0.24, 1" = 75.48%, H = 4.64
Test of & =6 Q(3) = 12.83, p=0.00
Testof=0:z=-0.24. p=073

-1 -5 0 5 1
Random-effects DerSimonian-Laird model

RRMS with relapse RRMS with remission SMD Weight
Study N Mean SD N Mean SD with 95% ClI (%)
Malmestrom et al., 2003 23 575 269 18 576 405 i -0.00[ -0.61, 0.60] 36.13
Burman et al., 2014 25 2328 1765 19 186.1 110.2 B 0.30[ -0.29, 0.89] 38.07
Burman et al., 2016 26 516.3 2449 10 439 376.3 L] 0.26 [ -0.45, 0.98] 25.80
Overall —_— 0.18[ -0.18, 0.55]
Heterogeneity: I = 0.00%, H® = 0.29
Testof 8 =9;: Q(2) =0.57, p =0.75
Testof06=0:2=0.98, p=0.33

T T
-5 0 5 1

Fixed-effects inverse-variance model

* a) Studies investigating MS patients (without considering their subtype) were included; b) Only studies that had included

RRMS patients were included to eliminate the bias and heterogeneity caused by including different subtypes
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Supplementary Figure S13. Results of Sensitivity analysis (leave-one-out analysis)

of meta-analysis of CSF total tau levels in MS vs. controls

Omitting Barntosik-Psujek et al_, 2011
Omitting Bartosik-Psujek et al., 2005
Omitting Kapaki et al., 2000

Omitting Terzi et al., 2007

Omitting Brettischneider et al., 2006
Omitting Brettschneider et al., 2005
Omitting Jimenez-Jimenez et al., 2002
Omitting Bartosik-Psujek et al,, 2004
Omitting Kosehasanogullari et al, 2015
Omitting Movakova et al, 2018
Omitting Szalardy et al.,, 2013

Omitting Colucci et al., 2004

Omitting Teunissen et al., 2008
Omitting Sladkova et al., 2011
Omitting Pietroboni et al, 2016
Omitting Guimara es et al., 2006

Omitting Mori et al., 2011
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Supplementary Figure S14. CSF total tau levels in clinically isolated syndrome

VS. controls

Patients with CIS Controls SMD Weight
Study M Mean sD M Mean sD with 95% CI (%)
HC
Hein Mes Maier etal, 2008 21 360.0736 543008 20 29556 3877532 —(— 0.13[ -0.47, 0.73] 1492
Heterogeneity: T = 0.00, 1= %% H = ——em— 0.13[ -0.47, 0.73]
Testofg, =6, Q(0)=000,p=.
NINDC
Colucci et al., 2004 20 233 214 56 120 64 —J—— 033[ 0.35 1.40] 16.33
Sladkova et al., 2011 20 218.85 o022 83 25763 20583 —H— -0.20[ -0.69, 0.28] 17.06
Heterogeneity: T = 0.52, I = 88.64%, H = 8.81 ——— (]33] -0.73, 1.39]
Testof6. =6, Q{1)=8.81, p=0.00
5C
Brettschneider et al., 2005 50  252.3136 1132246 46 163.0737 ©1.9503 —J— 098] 054 138 1529
Brettschneider et al., 2006 52 1886025 923238 25 1392307 654205 . = 058[ 0.10, 1.068] 17.14
Szalardy et al., 2013 29 163 947 25 151.4 71 —— 0.13[ -0.40, 0.66] 16.26
Heterogeneity: T = 0.11,1° = 65.79%, H* =2.92 ——eni— 058 0.11, 1.05]
Testof 6, =6, Q(2) =585 p=005
Overall D 0.42[ 0.04, 0.81]
Heterogeneity: T = 0.17, I° = 72.08%, H' = 3.58
Testof & =8 Q{3)=17.91, p=0.00
Te=t of group differences: 0,(2) =132, p =052

-5 0 5 1 15

Random-effects DerSimonian-Laird model
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Supplementary Figure S15. CSF total tau levels in clinically isolated syndrome

vs. MS

Patients with CDMS Patients with CIS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Colucci et al., 2004 43 135 84 20 238 214 —— -0.74[ -1.28, -020] 12.60
Brettschneider et al., 2005 52  209.3292 97.464 50 252.3136 113.2246 —il— -0.40[ -0.79, -0.02] 17.80
Brettschneider et al., 2006 38 1899903 86.1425 52 188.6025 92.3238 —M— 002] -0.40, 0.43] 16.78
Sladkova et al., 2011 45 208.33 98.06 20 218.85 90.22 —#— -0.11[ -0.63, 041] 13.15
Szalardy et al., 2013 41 1711805 187.0214 29 163 947 005[ -042, 052] 14.76
Mane-Martinez et al., 2016 192 98.445 44817 109 94.534 39.819 0.09[ -0.14, 0.33] 24.90

Overall

Heterogeneity: T = 0.05, I* = 54.07%, H’ = 2.18
Test of 6 = B Q(5) = 10.89, p = 0.05

Testof6=0:z=-1.17,p=0.24

Random-effects DerSimonian-Laird model

0.15[ -0.39, 0.10]
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Supplementary Figure S16. CSF total tau levels in MS patients in relapsing-

remitting MS vs. progressive MS

a)
Patients with RRMS Patients with PMS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Bartosik-Psujek et al., 2004 84 229 126 22 203 173 —— 0.19[ -0.28, 0.66] 12.96
Brettschneider et al., 2005 35 201.5974 92.009 17 2252475 109.0379 —H— -0.24[ -0.81, 0.33] 8.61
Terzi et al., 2007 30 217.63 20242 15 280.702 299.102 —— -0.26[ -0.87, 0.35] 7.56
Teunissen et al., 2009 40 177.54 80.83 34 170.6174 76.42984 —— 0.09[ -0.37,0.54] 13.78
Bartosik-Psujek et al., 2011 30 246.4 1228 24 218.5 96.1 — 0.25[ -0.29, 0.78] 10.01
Jaworski et al., 2012 34 126.04 58.575 14 90.959 42.458 —— 0.63[ 0.01,1.26] 7.22
Szalardy et al., 2013 31  176.2387 204.5118 10 155.5 1256.2 0.11[ -0.59, 0.81] &.77
Kosehasanogullari et al., 2015 32 252.8556 160.4952 9 136.4917 48171 — 0.79[ 0.04, 1.53] 5.09
Mane-Martinez et al., 2016 192 98.445 44817 23  104.1904 59.51 -0.12[ -0.55, 0.31] 15.19
Novakova et al., 2018 166 246.05 119977 21 23143 92.088 0.12[ -0.33, 0.58] 13.80
Overall 0.11[ -0.06, 0.28]
Heterogeneity: I° = 11.77%, H’ = 1.13
Test of 8 = 6; Q(9) = 10.20, p = 0.33
Testof8=0:z=1.30,p=0.19
4 0 1 2
Fixed-effects inverse-variance model
b)
Patients with RRMS- remission Patients with PMS SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Brettschneider et al., 2005 19 208.373 98.6073 17 225247 109.038 i -0.16[ -0.80, 0.48] 23.43
Teunissen et al., 2009 19 16442 65289 34 170.617 76.4298 -0.08[ -0.64, 0.47] 31.43
Bartosik-Psujek et al., 2011 30 246.4 122.8 24 218.5 96.1 —ll— 025[ -029 0.78] 34.12
Szalardy et al., 2013 7 95.8 66.7 10 155.5 125.2 — ] -0.54[ -1.47, 0.40] 11.02
Overall . -0.04[ -0.35, 027]
Heterogeneity: I = 0.00%, H’ = 0.78
Test of B = 6;: Q(3) = 2.35, p = 0.50
Testof 8=0:z=-0.25, p=0.81
2 a0 :

Fixed-effects inverse-variance model

* a) Studies investigating RRMS patients (whether they were in relapse, remission, or their disease activity was not stated) were

included; b) Only studies that had reported total tau levels in RRMS patients in remission were included to remove the potential

bias caused by including RRMS patients in relapse
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Supplementary Figure S17. CSF total tau levels in MS patients in relapse vs. MS

patients in remission

a) Patients with relapse Patients with remission EMD Weight
Study M Mean S0 M Mean E0 with 85% CI %)
Bartosik-Psujek et al.. 2005 40 2087 121 20 186.5 TE.8 L 038 -0.14, 053] 1682
Srettschneider at al., 2005 16 189816687 1093047 12 2053732 BEG0T2 -0.10[ -0 7E, 0.55] 1423
Srettschneider et al., 2006 23 1838652 SR.ERIT 15 1840151 105.46871 -0.00[ -0.G4, 004] 1452
Teunissen et al., 2008 26 181.74 MG.03 43 1583.5341 058335 +l— 032 -0018, 0.80] 18.4%
Szalardy et al., 2013 24 1887 2285 T o5 2 85.7 —— 0E0[ -0023, 1.33] 1088
Martinez et al., 2015 141 50407 30.71 160 10E.132 52367 -.- -0.38 [ -00E1, -0.15] 2485
Overall - 0.O7[ -028, 0.42]
Heterogeneity: T = 0.1, 1" = 84.09%, H' =228
Testof 8 =8: Q(5)= 1428 p=0M
Testof @ =0:z=0.40, p=0.65

o 2
Random-effects DerSimonian-Laird maodel

b) RRMS with relapse RRMS with remission SMD Weight
Study N Mean SD N Mean sSD with 95% CI (%)
Bartosik-Psujek et al., 2005 40 209.7 121 20 166.5 76.8 -+ 0.39[ -0.14, 0.93] 28.41
Brettschneider et al., 2005 16  198.167 109.395 19 208.373 98.6073 -0.10[ -0.75, 0.55] 19.19
Brettschneider et al., 2006 23 183.965 59.8837 15 184.015 105.497 i -0.00[ -0.64, 0.64] 20.01
Teunissen et al., 2009 19 193.79 94.188 19 164.42 65.289 —|— 0.35[ -0.27, 0.98] 20.60
Szalardy et al., 2013 24 199.7 225.5 7 95.8 66.7 — 0.50[ -0.33, 1.33] 11.80
Overall s 0.22[ -0.06, 0.51]
Heterogeneity: I’ = 0.00%, H’ = 0.60
Test of 6, =6;: Q(4) = 2.38, p = 0.67
Testof6=0:z=1.55p=0.12

40 1 2

Fixed-effects inverse-variance model

* a) Studies investigating MS patients (without considering their subtype) were included; b) Only studies that had included

RRMS patients were included to eliminate the bias and heterogeneity caused by including different subtypes
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Supplementary Figure S18. CSF CHI3L1 levels in clinically isolated syndrome

VS. controls

Patients with CI3 Controls SMD Weight
Study M Mean sh M Mean 5D with 95% CI %)
Hakansson et al., 2017 19 922313 312602 22 771121 307538 ——— 0.43[ -0.13, 1.09] 25.06
Thouvenot et al., 2013 4% 167655 T7.3409 42 12385 457451 —J— 067 025 1.09] 5455
Kusnierova et al., 2020 14 83.92 5329 15 85.84 4224 : L] : -0.04] -0.,74, DET] 1939
Owerall - D43 017, 0.80

Heterogeneity: I° = 29.42% H* = 1.42
Testof 6 = 6 Q(2)=283 p=024
Testof6=0.z=3.04, p=0.00

Fixed-effects inverse-vanance model
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Supplementary Figure S19. CSF CHI3L1 levels in clinically isolated syndrome

vs. MS
Patients with CDMS Patients with CIS SMD Weight
Study N Mean SD N Mean sD with 95% CI (%)
Mane-Martinez et al., 2016 192 110.02 58.263 109 101.609 60.8551 —l— 0.14[ -0.09, 0.38] 34.20
Hakansson et al., 2017 22 131.637 889758 19 92.2313 31.2602 L 0.56[ -0.05, 1.18] 19.36
Thouvenot et al., 2018 50 277.258 194.795 48 167.655 77.3409 —— 0.73[ 0.32, 1.13] 2712
Kugnierova et al., 2020 42 139.35 688 14 83.92  58.29 L 0.82] 0.21, 1.44] 19.32
Overall i 0.51[ 0.13, 0.89]
Heterogeneity: T° = 0.10, I’ = 66.94%, H’ = 3.02
Test of 6, = 6 Q(3) =9.07, p=0.03
Testof 6=0:z=2.66, p=0.01
0 5 1 15

Random-effects DerSimonian-Laird model
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Supplementary Figure S20. CSF CHI3L1 levels in MS patients in relapsing-

remitting MS vs. progressive MS

Patients with RRMS Patients with PMS SMD Weight

Study N Mean SD N Mean SD with 95% CI (%)
Correale et al., 2010 24 111 21 24 82 18.6 —l— 144 081, 2.08] 1525
Mane-Martinez et al., 2016 192 110.02 58.263 23 143.589 106.492 —- -0.52[ -0.95, -0.08] 16.72
Burman et al., 2016 82 145246 122995 35 157.106 61.1409 - -0.11[ -0.50, 0.28] 16.99
Gil-Perotin et al., 2019 99 129.198 78.9932 58 169.07 93.711 . = -0.47[ -0.80, -0.14] 17.39
Huss et al., 2020 47 124814 56.361 39 196.265 79.2744 —- -1.05[ -1.49, -0.60] 16.62
Schneider et al., 2020 37 212,684 57.8727 89 186.364 37.8492 - 0.59[ 0.20, 0.97] 17.03
Overall -~ -0.04[ -0.64, 0.55]
Heterogeneity: T = 0.50, I’ = 91.70%, H’ = 12.05
Test of 6, = 6;: Q(5) = 60.26, p = 0.00
Testof 8=0:z=-0.13, p=0.89

r T T T

-2 -1 0 1 2

Random-effects DerSimonian-Laird model
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Supplementary Figure S21. CSF CHI3L1 levels in MS patients in relapse vs. MS

patients in remission

Patients with relapse Patients with remission SMD Weight
Study N Mean SD N Mean SD with 95% CI (%)
Martinez et al., 2015 141 103.596 65.164 160 110.376 50.122 -0.12[ -0.34, 0.11] 37.61
Burman et al., 2016 53 167.027 141.805 29 105.44 62.2814 —#— 0.51[ 0.05, 0.96] 19.78
Hakansson et al., 2017 23 121.213 86.5429 18  116.259 81.3403 0.06 [ -0.55, 0.66] 13.34
Gil-Perotin et al., 2019 93 140985 88.232 64 140.225 88.829 0.01[ -0.31, 0.33] 29.28
Overall 0.07 [ -0.19, 0.32]

Heterogeneity: T° = 0.03, |” = 48.63%, H” = 1.95
Testof 6, = 6; Q(3) = 5.84, p = 0.12
Testof 6=0:z=0.51, p=0.61

Random-effects DerSimonian-Laird model
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