Supplementary S2. Forest plots, Funnel plots, and sensitivity analyses of pooled standard mean
difference (SMD) and correlations of glial fibrillary acidic protein (GFAP) levels in multiple
sclerosis (MS), neuromyelitis optica spectrum disorder (NMOSD) and healthy controls (HCs).
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Figure S1. Funnel plot of the meta-analysis of pooled SMD of cerebrospinal fluid level of GFAP (cGFAP)
between PwMS and HCs.

Standardised Mean
Study Difference SMD 95%-Cl P-value Tau2 Tau 12
Omitting A. Petzold et al. —M— 071 [053;088] <001 0.0334 0.1827 33%
Omitting C. Malmestrom et al. —.— 0.68 [0.51;0.85] <0.01 0.0305 0.1747 30%
Omitting S. Haghighi et al. —M— 069 [0.52;086] <0.01 0.0337 0.1834 33%
Omitting N. Norgren et al. —l- 065 [0.50;0.80] <0.01 0.0126 0.1122 7%
Omitting M. Axelsson et al. * 069 [052;085] <0.01 0.0306 0.1749 33%
Omitting M. Gunnarsson et al. —.— 0.67 [0.50;0.83] <0.01 0.0238 0.1543 24%
Omitting M. Axelsson et al. —l— 069 [0.53;0.86] <0.01 0.0309 0.1757 34%
Omitting J. Burman et al. —— 069 [0.53;0.86] <0.01 0.0316 0.1777 34%
Omitting |. Hakansson et al. % 0.72 [0.56;0.88] <0.01 0.0257 0.1602 26%
Omitting R. Kassubek et al. + 0.70 [0.53;0.87] <0.01 0.0314 0.1771 34%
Omitting L. Novakova et al. —M— 071 [054;088] <0.01 0.0312 0.1765 31%
Omitting A. Abdelhak et al. —l— 069 [052;0.86] <0.01 0.0325 0.1801 34%
Omitting |. Kleerekooper et al. i 0.75 [0.62;0.89] <0.01 0 0 0%
Random effects model === (.70 [0.54; 0.86] <0.01 0.0276 0.1661 29%
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Figure S2. Sensitivity analysis of the meta-analysis of pooled SMD of cGFAP between PwMS and HCs.
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Figure S3. Funnel plot of the meta-analysis of pooled SMD of serum level of GFAP (sGFAP) between
PwMS and HCs.

Standardised Mean

Study Difference SMD 95%-Cl P-value Tau2 Tau I[2
Omitting A. Abdelhak et al. + 0.59 [0.09;1.08]  0.02 0.3945 0.6281 91%
Omitting E. F. Oguz et al. — 1l 066 [023;1.10] <0.01 0.2848 0.5336 89%
Omitting X. Chang et al. —#—— 057 [0.07;1.07]  0.03 0.4031 0.6349 91%
Omitting C. Liu et al. —l—+ 0.33 [0.06; 0.60] 0.02 0.0758 0.2754 60%
Omitting M. Niiranen et al. ——— 049 [-0.00;0.99]  0.05 0.3926 0.6266 91%
Omitting A. Pauwels et al. —M—— 058 [0.07;1.08]  0.02 0.4030 0.6348 91%
Omitting P. A. Pereiro et al. ——— 0.52 [0.02;1.02] 0.04 0.4038 0.6355 91%
Omitting F. C. Loonstra et al. —#—— 055 [0.03;1.06]  0.04 0.4209 0.6488 91%
Random effects model e .54 [0.10; 0.99] 0.02 0.3559 0.5966 90%
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Figure S4. Sensitivity analysis of the meta-analysis of pooled SMD of sGFAP between PwMS and HCs.
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Figure S5. Funnel plot of the meta-analysis of pooled SMD of sGFAP between PWNMOSD and HCs.

Standardised Mean

Study Difference SMD 95%-Cl P-value Tau2 Tau 12
Omitting |. Sharquie et al. } 0.88 [0.70;1.07] <0.01 0.0166 0.1289 25%
Omitting O. Aktas et al. —I— 0.86 [0.64;1.08] <0.01 0.0238 0.1544 23%
Omitting X. Chang et al. —l- 093 [0.75;1.10] <0.01 0.0093 0.0964 10%
Omitting C. Liu et al. - 083 [067;1.00] <0.01 0 0 0%
Omitting P. Schindler et al. —I— 0.92 [0.74;1.10] <0.01 0.0119 0.1090 16%
Omitting T. Zhang et al. % 092 [0.73;1.11] <0.01 0.0141 0.1188 18%
Omitting H. Kim et al. f 0.92 [0.74;1.10] <0.01 0.0105 0.1023 13%
Random effects model < 0.90 [0.73; 1.07] < 0.01 0.0110 0.1049 10%
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Figure S6. Sensitivity analysis of the meta-analysis of pooled SMD of sGFAP between PWNMOSD and
HCs.



Experimental Control Standardised Mean

Study Year Country PMS Mean sb RRMS Mean SD Difference SMD 95%-Cl Weight
A. Petzold et al 2002 UK 31 33 4.0 20 37 29 —— -0.12 [-0.68;0.44] 12.5%
C. Malmestrom et al. 2003 Sweden 25 707.0 243.0 41 664.0 369.0 — 0.13 [-0.37;0.63] 14.8%
M. Axelsson et al 2011 Sweden 10 595.0 321.0 15 511.0 335.0 —®——— 025 [-0.55;1.06] 7.2%
N. Norgren et al. 2004 Sweden 36 4316 162.9 58 354.0 99.0 —Jl— 061 [0.19;1.04] 18.0%
A. Abdelhak et al 2018 Germany 38 10963.4 5689.3 42 7727.0 4817.0 —— 062 [0.17;1.07] 16.9%
J. Burman et al. 2014 Sweden 20 389.0 198.0 44 279.0 142.0 —@—— 068 [0.14;1.22] 13.2%
AHuss etal. 2020 Germany 39 11108.0 5603.0 47 7429.0 4557.0 —M— 073 [0.29;1.17] 17.4%
Cohen's d 199 267 = 0.45 [ 0.22; 0.69] 100.0%
Heterogeneity: I° = 34%, < = 0.0342, 52 = 9.04 (p = 0.17)

Test for overall effect: z = 3.74 (p < 0.01) -1 -05 0 0.5 1

Figure S7. Forest plot of the meta-analysis of pooled SMD of cGFAP progressive MS (PMS) patients and
relapsing-remitting MS (RRMS) patients.
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Figure S8. Funnel plot of the meta-analysis of pooled SMD of cGFAP between PMS and RRMS.



Study D

Omitting M. Axelsson et al.
Omitting J. Burman et al.
Omitting C. Malmestrom et al.
Omitting A. Petzold et al.
Omitting N. Norgren et al.
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[0.27; 0.75]
[0.34; 0.74]
[0.13; 0.69]
[0.13; 0.69]
[0.13; 0.65]

[0.22; 0.69]

P-value Tau2 Tau 12

<0.01 0.0398 0.1995 42%
<0.01 0.0449 0.2118 39%
<0.01 0.0193 0.1388 27%
<0.01 0 0 0%
<0.01 0.0511 0.2260 40%
<0.01 0.0504 0.2245 40%
<0.01 0.0344 0.1855 31%

<0.01 0.0342 0.1850 34%

Figure S9. Sensitivity analysis of the meta-analysis of pooled SMD of cGFAP between PMS and RRMS.

Study Year Country PMS
S. Thebault et al. 2022 Canada 26
A. Abdelhak et al. 2018 Germany 38
F. C. Loonstra et al. 2023 Netherlands 116
A.Huss et al. 2020 Germany 39
A. Pauwels et al. 2022 Belgium 28
X. Ayrignac et al. 2020 France 18
Cohen's d 265
Heterogeneity: /> = 53%, ©* = 0.0523, 72 = 10.67 (p = 0.06)

Test for overall effect: z = 3.87 (p < 0.01)

Experimental

Mean sD
94.9 491
118.5 95.5
735 36.1
152.0 96.0
98.7 41.2
130.3 72.8

Control Standardised Mean
Mean sD Difference SMD 95%-Cl Weight
92.8 35.8 0.05 [-0.47;0.57] 13.5%
105.0 64.0 0.17 [-0.27;0.61] 16.0%
60.9 234 = 043 [0.19;0.67] 24.5%
107.0 51.0 —a— 0.60 [0.17;1.04] 16.2%
751 271 B 0.76 [0.32;1.20] 16.1%
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Figure S10. Forest plot of the meta-analysis of pooled SMD of sGFAP between PMS and RRMS.
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Figure S11. Funnel plot of the meta-analysis of pooled SMD of sGFAP between PMS and RRMS.

Standardised Mean
Study Difference SMD 95%-Cl P-value Tau2 Tau I[2
Omitting X. Ayrignac et al. + 042 [0.22;062] <0.01 0.0129 0.1136 35%
Omitting S. Thebault et al. —il— 056 [0.31;0.80] <0.01 0.0356 0.1887 48%
Omitting A. Pauwels et al. + 044 [0.16;0.72] <0.01 0.0563 0.2373 54%
Omitting A. Abdelhak et al. + 0.55 [0.29;0.82] <0.01 0.0457 0.2137 52%
Omitting A. Huss et al. —M—— 048 [0.16;0.79] <0.01 0.0793 0.2817 61%
Omitting F. C. Loonstra et al. —.— 0.51 [0.18;0.85] <0.01 0.0908 0.3014 61%
Random effects model e 0.50 [0.25; 0.75] < 0.01 0.0523 0.2286 53%
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Figure S12. Sensitivity analysis of the meta-analysis of pooled SMD of sGFAP between PMS and RRMS.



Study Correlation COR 95%-Cl P-value Tau2 Tau 12

Omitting L. Midaglia et al. , 2023 —— 034 [0.25;0.44] <0.01 0 0 0%
Omitting T. Kalatha et al. , 2019 —l—— 027 [0.10;0.44] <0.01 0.0200 0.1416 64%
Omitting M. Niiranen et al. , 2021 —Ml— 026 [0.10;042] <0.01 0.0172 0.1311 62%
Omitting A. Abdelhak et al. , 2018 —— 025 [0.10;0.40] <0.01 0.0133 0.1155 55%
Omitting A. Abdelhak et al. , 2019 + 0.27 [0.10; 0.45] <0.01 0.0204 0.1428 65%
Random effects model | ‘ =T::—>T 0.28 [0.15; 0.41] < 0.01 0.0117 0.1081 53%
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Figure S13. Sensitivity analysis of the meta-analysis of the correlation between sGFAP and disease duration
in PWMS.

Study Total Correlation COR 95%-Cl Weight
T. Kalatha et al. , 2019 87 —|- -0.08 [-0.29;0.13]  9.0%
A Huss etal., 2020 86 +il— 0.15 [-0.06;0.36]  9.0%
N. Norgren et al. , 2004 99 —— 0.21 [0.02;0.40] 9.2%
A. Abdelhak et al. , 2019 93 - 0.30 [0.11;0.49] 9.3%
A. Abdelhak et al. , 2018 80 —- 0.40 [0.21;0.59] 9.3%
C. Malmestrom et al. , 2003 66 1 047 [0.28;066] 9.2%
R. Takano et al. , 2010 33 —l— 0.50 [0.24;0.76] 8.3%
M. Axelsson et al. , 2011 25 —MB— 051 [021;081] 7.9%
J. Burman et al. , 2014 64 - 0.57 [0.40;0.74] 9.5%
R. Madeddu et al. , 2013 33 - 068 [049;087] 9.3%
T. Misu et al. , 2009 10 W 091 [081;1.02] 10.1%
Random effects model 676 ‘ ‘ <i% ‘ 0.43 [ 0.26; 0.59] 100.0%
-1 -05 0 0.5 1
Heterogeneity: /° = 91%, © = 0.0678, 75, = 115.80 (p < 0.01)
Test for overall effect: z = 5.04 (p < 0.01)

Figure S14. Forest plot of the meta-analysis of the correlation between cGFAP and expanded disability
status scale (EDSS) in PwMS.
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Figure S15. Funnel plot of the meta-analysis of the correlation between cGFAP and EDSS in PwMS.

Study Correlation COR 95%-=-Cl P-value Tau2 Tau 12
Omitting T. Kalatha et al. , 2019 —Ml— 048 [0.33;0.63] <0.01 0.0476 0.2181 89%
Omitting A.Huss et al. , 2020 —— 045 [0.28;0.62] <0.01 0.0671 0.2591 91%
Omitting N. Norgren et al. , 2004 —M— 045 [0.27:062] <0.01 0.0704 0.2653 91%
Omitting A. Abdelhak et al. , 2019 —M— 044 [0.26;0.62] <0.01 0.0741 0.2722 92%
Omitting A. Abdelhak et al. , 2018 —.— 0.43 [0.24;0.61] <0.01 0.0760 0.2757 92%
Omitting C. Malmestrom et al. , 2003 —l— 042 [0.24;060] <0.01 0.0758 0.2754 92%
Omitting R. Takano et al. , 2010 —M— 042 [0.24;060] <0.01 0.0749 0.2736 92%
Omitting M. Axelsson et al. , 2011 —M— 042 [0.24;0.60] <0.01 0.0744 0.2727 92%
Omitting J. Burman et al. , 2014 —— o041 [0.23;0.59] <0.01 0.0738 0.2717 92%
Omitting R. Madeddu et al. , 2013 —— 040 [0.22;057] <0.01 0.0687 0.2620 92%
Omitting T. Misu et al. , 2009 —l— 0.37 [0.23;0.51] <0.01 0.0413 0.2033 80%
Random effects model ‘ : ‘ ‘ <‘$>‘ 0.43 [0.26; 0.59] < 0.01 0.0678 0.2604 91%
06 -04 -02 0 02 04 06

Figure S16. Sensitivity analysis of the meta-analysis of the correlation between cGFAP and EDSS in
PwMS.




Study Total Correlation
T Kalatha et al. , 2019 87 ——
L. Midaglia et al. , 2023 80 ——
E. Leeetal. , 2020 17 —l—
A Huss etal. , 2020 86 —
A. Abdelhak et al. , 2019 93 ——
A. Abdelhak et al. , 2018 80 ——
G. Bose et al. , 2023 144 -
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Heterogeneity: /° = 78%, © = 0.0242, 75 = 27.30 (p < 0.01)
Test for overall effect: z = 5.33 (p < 0.01)
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Figure S17. Forest plot of the meta-analysis of the correlation between sSGFAP and EDSS in PwMS.
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Figure S18. Funnel plot of the meta-analysis of the correlation between sGFAP and EDSS in PwMS.
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Omitting E. Lee et al. , 2020
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Figure S19. Sensitivity analysis of the meta-analysis of the correlation between sGFAP EDSS in PwWMS.

Study

Y. Lietal , 2023

O. Aktas et al. , 2020
E. Leeetal. , 2020
H.Kimetal. , 2020

Random effects model

Total Correlation
15 .-
215 -
63 —a—
33 +
326 <
[ \ 1

-06-04-02 0 02 04 06

Heterogeneity: I = 0%, © = 0, 75 = 1.41 (p = 0.70)
Test for overall effect: z =7.29 (p < 0.01)
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Figure S20. Forest plot of the meta-analysis of the correlation between sGFAP and EDSS in PWNMOSD.
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Figure S21. Funnel plot of the meta-analysis of the correlation between EDSS in PWNMOSD.

Study Correlation COR 95%-Cl P-value Tau2 Tau 12
Omitting H. Kim et al. , 2020 % 0.34 [0.23;0.44] <0.01 0 0 0%
Omitting E. Lee et al. , 2020 —I— 0.34 [0.24;0.45] <0.01 0 0 0%
Omitting O. Aktas et al. , 2020 —Jl— 041 [026;057] <0.01 0 00%
Omitting Y. Li et al. , 2023 { 0.36 [0.26; 0.45] <0.01 0 0 0%
Random effects model - 0.35 [0.26; 0.45] <0.01 0 00%
| \ | \
-04 -02 0 02 04

Figure S22. Sensitivity analysis of the meta-analysis of the correlation between sGFAP and EDSS in
PwNMOSD.



Study Total Correlation COR 95%-Cl Weight

T. Kalatha et al. , 2019 87 4. 0.17 [-0.04;0.38] 15.3%
A. Abdelhak et al. , 2018 80 —— 0.30 [0.10;0.50] 15.8%
A. Abdelhak et al. , 2019 93 —— 0.40 [0.23;057] 19.0%
I. Hakansson et al. , 2017 41 — 88— 047 [023;071] 122%
M. Axelsson et al. , 2013 35 —®—— 047 [0.21;0.73] 10.9%
L. Novakova et al. , 2018 159 - 048 [036;060] 26.8%
Random effects model 495 ‘ | | | <‘> | 0.39 [ 0.29; 0.49] 100.0%

06-04-02 0 02 04 06
Heterogeneity: I” = 38%, t° = 0.0059, y_ = 8.09 (p = 0.15)
Test for overall effect: z =7.62 (p < 0.01)

Figure S23. Forest plot of the meta-analysis of the correlation between cGFAP and neurofilament light
chain (NfL) in PWMS.
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Figure S24. Funnel plot of the meta-analysis of the correlation between cGFAP and NfL in PwMS.



Study Correlation COR 95%-Cl P-value Tau2 Tau 12

Omitting M. Axelsson et al. , 2013 —l— 037 [0.26;0.49] <0.01 0.0078 0.0884 49%
Omitting |. Hakansson et al. , 2017 —H— 037 [0.26;0.49] <0.01 0.0079 0.0890 48%
Omitting A. Abdelhak et al. , 2018 —— 040 [0.29;052] <0.01 0.0070 0.0839 43%
Omitting L. Novakova et al. , 2018 —M— 035 [024;046] <0.01 0.0035 0.0594 24%
Omitting A. Abdelhak et al. , 2019 —— 038 [0.26;051] <0.01 0.0099 0.0996 51%
Omitting T. Kalatha et al. , 2019 -l 043 [035;051] <0.01 0 0 0%
Random effects model ‘ ‘ | <‘> 0.39 [0.29; 0.49] < 0.01 0.0059 0.0766 38%

04 02 0 02 04

Figure S25. Sensitivity analysis of the meta-analysis of the correlation between cGFAP and NfL in PwMS.

Study Total Correlation COR 95%-Cl Weight
T. Kalatha et al. , 2019 87 - 0.13 [-0.08;0.34] 10.2%
G. Bose et al. , 2023 144 —- 0.37 [0.23:0.51] 13.2%
A. Abdelhak et al. , 2018 80 —— 0.40 [0.21;0.59] 11.2%
A. Abdelhak et al. , 2019 93 —— 0.40 [0.23;0.57] 11.8%
M. Niiranen et al. , 2021 63 —#— 041 [0.20;061] 10.2%
C.Barro etal. , 2023 257 . = 0.42 [0.32;0.52] 152%
A. Pauwels et al. , 2022 115 —— 0.44 [0.29;0.59] 12.9%
X. Ayrignac et al. , 2020 129 - 1 066 [0.56;0.76] 15.3%
Random effects model 968 < 0.42 [0.32; 0.52] 100.0%
I I I I I |
-06-04-02 0 0204 06
Heterogeneity: I° = 76%, ©° = 0.0147, 5 = 29.10 (p < 0.01)
Test for overall effect: z=8.13 (p < 0.01)

Figure S26. Forest plot of the meta-analysis of the correlation between sSGFAP and NfL in PwMS.
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Figure S27. Funnel plot of the meta-analysis of the correlation between NfL in PwMS.
Study Correlation COR 95%-Cl P-value Tau2 Tau I2
Omitting T. Kalatha et al. , 2019 } 0.45 [0.36;0.54] <0.01 0.0086 0.0929 68%
Omitting G. Bose et al. , 2023 —l— 042 [0.31;054] <0.01 0.0175 0.1321 78%

0.42 [0.30;0.53] <0.01 0.0175 0.1323 79%
0.42 [0.30;0.53] <0.01 0.0177 0.1329 79%
0.42 [0.30;0.53] <0.01 0.0173 0.1316 79%
0.41 [0.30;0.53] <0.01 0.0185 0.1361 79%
0.41 [0.30;0.53] <0.01 0.0180 0.1342 79%
0.39 [0.33;0.44] <0.01 <0.0001 0.0017 13%

Omitting A. Abdelhak et al. , 2018
Omitting A. Abdelhak et al. , 2019
Omitting M. Niiranen et al. , 2021
Omitting C. Barro et al. , 2023

Omitting A. Pauwels et al. , 2022
Omitting X. Ayrignac et al. , 2020

Random effects model 0.42 [0.32; 0.52] <0.01 0.0147 0.1211 76%

I I I
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Figure S28. Sensitivity analysis of the meta-analysis of the correlation between sGFAP and NfL in PwMS.



Study Total Correlation COR 95%-Cl Weight

G.Bose etal. , 2023 144 + 0.32 [0.17;0.47] 32.2%
J. Burman et al. , 2014 64 —®—— 0.34 [0.12;0.56] 14.6%
D. Jakimovski et al. , 2023 202 { 0.42 [0.30;0.53] 53.3%
Random effects model 410 . 0.37 [0.29; 0.46] 100.0%

\ \ \ \ I
04 02 0 02 04

Heterogeneity: /> = 0%, ° = 0, 35 = 1.13 (p = 0.57)
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Figure S29. Forest plot of the meta-analysis of the correlation between CSF and serum level of GFAP and
T2 lesion volume (T2LV) in PwMS.
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Figure S30. Funnel plot of the meta-analysis of the correlation between CSF and serum level of GFAP and
T2LV in PwMS.
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Figure S31. Sensitivity analysis of the meta-analysis of the correlation between CSF and serum level of
GFAP and T2LV in PwWMS.




