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Table S1 | Literature search in PubMed for search terms “[prevalence] OR [MRI] OR

[multicentre] AND [NMOSD]” from database inception to February 6, 2024.

PMID Publication Year Comments Type of Study
22733096 2012 * population
22551731 2012 * prognostic
22491862 2012 pregnancy symptoms focused pregnancy
22260418 2012 * population
23407702 2013 MS focused MS

no information on types of attacks or
23076828 2013 MRI lesion locations prognostic
23566260 2013 * MRI
no information on types of attacks or
25199960 2014 MRI lesion locations prognostic
no information on types of attacks or
24647557 2014 MRI lesion locations prognostic
24323817 2014 * prognostic
no information on types of attacks or
26222205 2015 MRI lesion locations population
25965287 2015 * population
MOG-AD &
27802825 2016 MOG-AD focused pediatric
27793206 2016 MOG-AD focused MOG-AD
no information on types of attacks or
26810718 2016 MRI lesion locations prognostic
no information on types of attacks or
27113605 2016 MRI lesion locations diagnostic
29093070 2017 pregnancy symptoms only pregnancy
29063242 2017 MOG-AD focused MOG-AD
28768844 2017 MOG-AD focused MOG-AD
no information on types of attacks or
28572277 2017 MRI lesion locations prognostic
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no information on types of attacks or

28131216 2017 MRI lesion locations prognostic
28058965 2017 * population
28017203 2017 pregnancy symptoms focused pregnancy
27951522 2017 * MRI
no information on types of attacks or
27783452 2017 MRI lesion locations prognostic
28451627 2017 * population
no information on types of attacks or
30413632 2018 MRI lesion locations population
MOG-AD &
30212767 2018 MOG-AD focused pediatric
30056361 2018 * population
no information on types of attacks or
30015079 2018 MRI lesion locations population
29789706 2018 * MRI
29156226 2018 * MRI
no information on types of attacks or
31495497 2019 MRI lesion locations clinical trial
31471461 2019 * diagnostic
31016376 2019 * MRI
30623860 2019 pediatric patients only pediatric
no information on types of attacks or
31610404 2019 MRI lesion locations prognostic
no information on types of attacks or
33147540 2020 MRI lesion locations prognostic
33032052 2020 * MRI
32898832 2020 * MRI
no information on types of attacks or
32683306 2020 MRI lesion locations SARS CoV-2
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no information on types of attacks or

32333898 2020 MRI lesion locations clinical trial
32333897 2020 * clinical trial
32199095 2020 * clinical trial
31982662 2020 * prognostic
31706167 2020 * diagnostic
31124748 2020 * MRI
31877445 2020 * prognostic
33122310 2020 *CROCTINO population
34213614 2021 * population

no information on types of attacks or

33724534 2021 MRI lesion locations exploratory

33279797 2021 * population

no information on types of attacks or

33103295 2021 MRI lesion locations SARS CoV-2
34583213 2021 * population

33743552 2021 * prognostic

33717149 2021 * prognostic

34583946 2022 pediatric patients only pediatric

no information on types of attacks or

34379008 2022 MRI lesion locations MRI
36494385 2022 MOG-AD focused MOG-AD
36370634 2022 * clinical trial
35851754 2022 single centred prognostic
35452969 2022 * MRI
35078127 2022 pediatric patients only pediatric

no information on types of attacks or

37769428 2023 MRI lesion locations clinical trial
37393803 2023 pediatric patients only pediatric
37268404 2023 * prognostic

36907119 2023 * prognostic
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no information on types of attacks or

36786424 2023 MRI lesion locations prognostic

no information on types of attacks or  exploratory &

36693760 2023 MRI lesion locations SARS-CoV-2
36521387 2023 MOG-AD focused MOG-AD
36453614 2023 * diagnostic

Abbreviations: MOG-AD = myelin oligodendrocyte glycoprotein associated disorder, SARS
CoV-2 = Severe-acute-respiratory-syndrome-related coronavirus-2, CROCTINO =
collaborative retrospective study on retinal optical coherence tomography in neuromyelitis
optica, MS = multiple sclerosis.

* is used to denote studies used for further meta-analysis.

PMID References from Supplemental Table S1

1. Mealy MA, Wingerchuk DM, Greenberg BM, Levy M. Epidemiology of neuromyelitis
optica in the United States: a multicenter analysis. Arch Neurol. 2012;69(9):1176-1180. doi:
10.1001/archneurol.2012.314.

2. Leite MI, Coutinho E, Lana-Peixoto M, et al. Myasthenia gravis and neuromyelitis
optica spectrum disorder: a multicenter study of 16 patients. Neurology. 2012;78(20):1601—
1607. doi: 10.1212/WNL.0b013e31825644ff.

3. Kim W, Kim S-H, Nakashima |, et al. Influence of pregnancy on neuromyelitis optica
spectrum disorder. Neurology. 2012;78(16):1264-1267. doi:
10.1212/WNL.Ob013e318250d812.

4, Jarius S, Ruprecht K, Wildemann B, et al. Contrasting disease patterns in seropositive
and seronegative neuromyelitis optica: A multicentre study of 175 patients. J
Neuroinflammation. 2012;9:14. doi: 10.1186/1742-2094-9-14.

5. Kim S-H, Huh S-Y, Kim W, et al. Clinical characteristics and outcome of multiple
sclerosis in Korea: does multiple sclerosis in Korea really differ from that in the Caucasian
populations? Mult Scler Houndmills Basingstoke Engl. 2013;19(11):1493-1498. doi:
10.1177/1352458513477712.

6. Kageyama T, Komori M, Miyamoto K, et al. Combination of cyclosporine A with
corticosteroids is effective for the treatment of neuromyelitis optica. J Neurol.

2013;260(2):627-634. doi: 10.1007/s00415-012-6692-2.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

7. Asgari N, Skejoe HPB, Lillevang ST, Steenstrup T, Stenager E, Kyvik KO. Modifications
of longitudinally extensive transverse myelitis and brainstem lesions in the course of
neuromyelitis optica (NMO): a population-based, descriptive study. BMC Neurol.
2013;13:33. doi: 10.1186/1471-2377-13-33.

8. Huh S-Y, Kim S-H, Hyun J-W, et al. Mycophenolate mofetil in the treatment of
neuromyelitis optica spectrum disorder. JAMA Neurol. 2014;71(11):1372-1378. doi:
10.1001/jamaneurol.2014.2057.

9. Elsone L, Kitley J, Luppe S, et al. Long-term efficacy, tolerability and retention rate of
azathioprine in 103 aquaporin-4 antibody-positive neuromyelitis optica spectrum disorder
patients: a multicentre retrospective observational study from the UK. Mult Scler
Houndmills Basingstoke Engl. 2014;20(11):1533-1540. doi: 10.1177/1352458514525870.
10. Collongues N, Marignier R, Jacob A, et al. Characterization of neuromyelitis optica
and neuromyelitis optica spectrum disorder patients with a late onset. Mult Scler
Houndmills Basingstoke Engl. 2014;20(8):1086-1094. doi: 10.1177/1352458513515085.

11. Papais-Alvarenga RM, Vasconcelos CCF, Carra A, et al. Central Nervous System
Idiopathic Inflammatory Demyelinating Disorders in South Americans: A Descriptive,
Multicenter, Cross-Sectional Study. PloS One. 2015;10(7):e0127757. doi:
10.1371/journal.pone.0127757.

12. Domingos J, Isidoro L, Figueiredo R, et al. Neuromyelitis optica in Portugal
(NEMIPORT) - A multicentre study. Clin Neurol Neurosurg. 2015;134:79-84. doi:
10.1016/j.clineuro.2015.04.001.

13. Jarius S, Kleiter |, Ruprecht K, et al. MOG-IgG in NMO and related disorders: a
multicenter study of 50 patients. Part 3: Brainstem involvement - frequency, presentation
and outcome. J Neuroinflammation. 2016;13(1):281. doi: 10.1186/s12974-016-0719-z.

14. Jarius S, Ruprecht K, Kleiter I, et al. MOG-IgG in NMO and related disorders: a
multicenter study of 50 patients. Part 2: Epidemiology, clinical presentation, radiological and
laboratory features, treatment responses, and long-term outcome. J Neuroinflammation.
2016;13(1):280. doi: 10.1186/s12974-016-0718-0.

15. Ayzenberg |, Schollhammer J, Hoepner R, et al. Efficacy of glatiramer acetate in
neuromyelitis optica spectrum disorder: a multicenter retrospective study. J Neurol.

2016;263(3):575-582. doi: 10.1007/s00415-015-7991-1.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

16. Waters P, Reindl M, Saiz A, et al. Multicentre comparison of a diagnostic assay:
aquaporin-4 antibodies in neuromyelitis optica. J Neurol Neurosurg Psychiatry.
2016;87(9):1005-1015. doi: 10.1136/jnnp-2015-312601.

17. Klawiter EC, Bove R, Elsone L, et al. High risk of postpartum relapses in neuromyelitis
optica spectrum disorder. Neurology. 2017;89(22):2238-2244. doi:
10.1212/WNL.0000000000004681.

18. Mariotto S, Ferrari S, Monaco S, et al. Clinical spectrum and IgG subclass analysis of
anti-myelin oligodendrocyte glycoprotein antibody-associated syndromes: a multicenter
study. J Neurol. 2017;264(12):2420-2430. doi: 10.1007/s00415-017-8635-4.

19. Hennes E-M, Baumann M, Schanda K, et al. Prognostic relevance of MOG antibodies
in children with an acquired demyelinating syndrome. Neurology. 2017;89(9):900-908. doi:
10.1212/WNL.0000000000004312.

20. Stellmann J-P, Krumbholz M, Friede T, et al. Inmunotherapies in neuromyelitis
optica spectrum disorder: efficacy and predictors of response. J Neurol Neurosurg
Psychiatry. 2017;88(8):639-647. doi: 10.1136/jnnp-2017-315603.

21. Cohen M, Romero G, Bas J, et al. Monitoring CD27+ memory B-cells in neuromyelitis
optica spectrum disorders patients treated with rituximab: Results from a bicentric study. J
Neurol Sci. 2017;373:335-338. doi: 10.1016/j.jns.2017.01.025.

22. Seok JM, Cho H-J, Ahn S-W, et al. Clinical characteristics of late-onset neuromyelitis
optica spectrum disorder: A multicenter retrospective study in Korea. Mult Scler Houndmills
Basingstoke Engl. 2017;23(13):1748-1756. doi: 10.1177/1352458516685416.

23. Huang Y, Wang Y, Zhou Y, et al. Pregnancy in neuromyelitis optica spectrum
disorder: A multicenter study from South China. J Neurol Sci. 2017;372:152—-156. doi:
10.1016/j.jns.2016.11.054.

24, Jurynczyk M, Tackley G, Kong Y, et al. Brain lesion distribution criteria distinguish MS
from AQP4-antibody NMOSD and MOG-antibody disease. J Neurol Neurosurg Psychiatry.
2017;88(2):132-136. doi: 10.1136/jnnp-2016-314005.

25. Chen H, Qiu W, Zhang Q, et al. Comparisons of the efficacy and tolerability of
mycophenolate mofetil and azathioprine as treatments for neuromyelitis optica and
neuromyelitis optica spectrum disorder. Eur J Neurol. 2017;24(1):219-226. doi:
10.1111/ene.13186.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

26. Asgari N, Flanagan EP, Fujihara K, et al. Disruption of the leptomeningeal blood
barrier in neuromyelitis optica spectrum disorder. Neurol - Neuroimmunol
Neuroinflammation. Wolters Kluwer Health, Inc. on behalf of the American Academy of
Neurology; 2017;4(4). doi: 10.1212/NX1.0000000000000343.

27. Papp V, llles Z, Magyari M, et al. Nationwide prevalence and incidence study of
neuromyelitis optica spectrum disorder in Denmark. Neurology. Wolters Kluwer Health, Inc.
on behalf of the American Academy of Neurology; 2018;91(24):e2265-e2275. doi:
10.1212/WNL.0000000000006645.

28. Konuskan B, Yildirim M, Gocmen R, et al. Retrospective analysis of children with
myelin oligodendrocyte glycoprotein antibody-related disorders. Mult Scler Relat Disord.
2018;26:1-7. doi: 10.1016/j.msard.2018.07.022.

29. Papais-Alvarenga RM, Neri VC, de Araujo E Araujo ACR, et al. Lower frequency of
antibodies to MOG in Brazilian patients with demyelinating diseases: An ethnicity influence?
Mult Scler Relat Disord. 2018;25:87-94. doi: 10.1016/j.msard.2018.07.026.

30. Siritho S, Thavorncharoensap M, Chanatittarat C, et al. Health utilities of patients
with multiple sclerosis and neuromyelitis optica spectrum disorders in Thailand. Mult Scler
Relat Disord. 2018;24:151-156. doi: 10.1016/j.msard.2018.07.004.

31. Carnero Contentti E, Daccach Marques V, Soto de Castillo |, et al. Short-segment
transverse myelitis lesions in a cohort of Latin American patients with neuromyelitis optica
spectrum disorders. Spinal Cord. 2018;56(10):949-954. doi: 10.1038/s41393-018-0143-6.
32. Carnero Contentti E, Daccach Marques V, Soto de Castillo |, et al. Frequency of brain
MRI abnormalities in neuromyelitis optica spectrum disorder at presentation: A cohort of
Latin American patients. Mult Scler Relat Disord. 2018;19:73-78. doi:
10.1016/j.msard.2017.11.004.

33. Cree BAC, Bennett JL, Kim HJ, et al. Inebilizumab for the treatment of neuromyelitis
optica spectrum disorder (N-MOmentum): a double-blind, randomised placebo-controlled
phase 2/3 trial. Lancet Lond Engl. 2019;394(10206):1352-1363. doi: 10.1016/S0140-
6736(19)31817-3.

34. Sepulveda M, Delgado-Garcia G, Blanco Y, et al. Late-onset neuromyelitis optica
spectrum disorder: The importance of autoantibody serostatus. Neurol Neuroimmunol

Neuroinflammation. 2019;6(6):e607. doi: 10.1212/NX1.0000000000000607.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

35. Ayrignac X, Rigau V, Lhermitte B, et al. Pathologic and MRI analysis in acute atypical
inflammatory demyelinating lesions. J Neurol. 2019;266(7):1743-1755. doi:
10.1007/s00415-019-09328-7.

36. Zhou Y, Zhong X, Shu Y, et al. Clinical course, treatment responses and outcomes in
Chinese paediatric neuromyelitis optica spectrum disorder. Mult Scler Relat Disord.
2019;28:213-220. doi: 10.1016/j.msard.2018.12.038.

37. Novi G, Bovis F, Capobianco M, et al. Efficacy of different rituximab therapeutic
strategies in patients with neuromyelitis optica spectrum disorders. Mult Scler Relat Disord.
2019;36:101430. doi: 10.1016/j.msard.2019.101430.

38. Akaishi T, Fujimori J, Takahashi T, et al. Seasonal variation of onset in patients with
anti-aquaporin-4 antibodies and anti-myelin oligodendrocyte glycoprotein antibody. J
Neuroimmunol. 2020;349:577431. doi: 10.1016/j.jneuroim.2020.577431.

39. Carnero Contentti E, Delgado-Garcia G, Lopez PA, et al. Acute optic nerve lesions in
first-ever NMOSD-related optic neuritis using conventional brain MRI: A Latin American
multicenter study. Mult Scler Relat Disord. 2020;46:102558. doi:
10.1016/j.msard.2020.102558.

40. Cao G, Duan Y, Zhang N, et al. Brain MRI characteristics in neuromyelitis optica
spectrum disorders: A large multi-center retrospective study in China. Mult Scler Relat
Disord. 2020;46:102475. doi: 10.1016/j.msard.2020.102475.

41. Ciampi E, Uribe-San-Martin R, Soler B, et al. COVID-19 in MS and NMOSD: A
multicentric online national survey in Chile. Mult Scler Relat Disord. 2020;45:102392. doi:
10.1016/j.msard.2020.102392.

42, Traboulsee A, Greenberg BM, Bennett JL, et al. Safety and efficacy of satralizumab
monotherapy in neuromyelitis optica spectrum disorder: a randomised, double-blind,
multicentre, placebo-controlled phase 3 trial. Lancet Neurol. 2020;19(5):402—-412. doi:
10.1016/51474-4422(20)30078-8.

43, Zhang C, Zhang M, Qiu W, et al. Safety and efficacy of tocilizumab versus
azathioprine in highly relapsing neuromyelitis optica spectrum disorder (TANGO): an open-
label, multicentre, randomised, phase 2 trial. Lancet Neurol. 2020;19(5):391-401. doi:
10.1016/51474-4422(20)30070-3.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

44, Tahara M, Oeda T, Okada K, et al. Safety and efficacy of rituximab in neuromyelitis
optica spectrum disorders (RIN-1 study): a multicentre, randomised, double-blind, placebo-
controlled trial. Lancet Neurol. 2020;19(4):298-306. doi: 10.1016/5S1474-4422(20)30066-1.
45, Stratos K, Lee L, Dai D, Pavenski K, Zuo F, Rotstein D. Evaluation of ethnicity as a
predictor of diagnostic phenotype and prognosis in neuromyelitis optica spectrum disorder
in Toronto, Canada. Mult Scler Relat Disord. 2020;40:101950. doi:
10.1016/j.msard.2020.101950.

46. Gmuca S, Hardy DI, Narula S, et al. Validation of claims-based diagnoses of adult and
pediatric neuromyelitis optica spectrum disorder and variations in diagnostic evaluation and
treatment initiation. Mult Scler Relat Disord. 2020;37:101488. doi:
10.1016/j.msard.2019.101488.

47. Carnero Contentti E, Marques VD, Soto de Castillo |, et al. Brain and spinal MRI
features distinguishing MS from different AQP4 antibody serostatus NMOSD at disease
onset in a cohort of Latin American patients. Mult Scler Houndmills Basingstoke Engl.
2020;26(8):945-954. doi: 10.1177/1352458519849517.

48. Kunchok A, Malpas C, Nytrova P, et al. Clinical and therapeutic predictors of disease
outcomes in AQP4-1gG+ neuromyelitis optica spectrum disorder. Mult Scler Relat Disord.
2020;38:101868. doi: 10.1016/j.msard.2019.101868.

49, Specovius S, Zimmermann HG, Oertel FC, et al. Cohort profile: a collaborative
multicentre study of retinal optical coherence tomography in 539 patients with
neuromyelitis optica spectrum disorders (CROCTINO). BMJ Open. 2020;10(10):e035397. doi:
10.1136/bmjopen-2019-035397.

50. Bukhari W, Khalilidehkordi E, Mason DF, et al. NMOSD and MS prevalence in the
Indigenous populations of Australia and New Zealand. J Neurol. 2021; doi: 10.1007/s00415-
021-10665-9.

51. Aktas O, Smith MA, Rees WA, et al. Serum Glial Fibrillary Acidic Protein: A
Neuromyelitis Optica Spectrum Disorder Biomarker. Ann Neurol. 2021;89(5):895-910. doi:
10.1002/ana.26067.

52. Ibis S de C, Omaira M, Arnoldo S, et al. Epidemiological findings of neuromyelitis
optica spectrum disorders in a Venezuelan study. Mult Scler Relat Disord. 2021;47:102652.
doi: 10.1016/j.msard.2020.102652.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

53. Louapre C, Maillart E, Papeix C, et al. Outcomes of coronavirus disease 2019 in
patients with neuromyelitis optica and associated disorders. Eur J Neurol.
2021;28(10):3461-3466. doi: 10.1111/ene.14612.

54, Santos E, Rocha AL, Oliveira V, et al. Neuromyelitis optica spectrum disorders: A
nationwide Portuguese clinical epidemiological study. Mult Scler Relat Disord.
2021;56:103258. doi: 10.1016/j.msard.2021.103258.

55. Uzunkopri C, Tutincl M, Glindiz T, et al. The efficacy of rituximab in patients with
neuromyelitis optica spectrum disorder: A real-world study from Turkey. Int J Clin Pract.
2021;75(7):€14158. doi: 10.1111/ijcp.14158.

56. Carnero Contentti E, Delgado-Garcia G, Criniti J, et al. An Abnormally High
Neutrophil-to-Lymphocyte Ratio Is Not an Independent Outcome Predictor in AQP4-IgG-
Positive NMOSD. Front Immunol. 2021;12:628024. doi: 10.3389/fimmu.2021.628024.

57. Camera V, Messina S, Elhadd KT, et al. Early predictors of disability of paediatric-
onset AQP4-1gG-seropositive neuromyelitis optica spectrum disorders. J Neurol Neurosurg
Psychiatry. 2022;93(1):101-111. doi: 10.1136/jnnp-2021-327206.

58. Zheng F, Li Y, Zhuo Z, et al. Structural and functional hippocampal alterations in
Multiple sclerosis and neuromyelitis optica spectrum disorder. Mult Scler Houndmills
Basingstoke Engl. 2022;28(5):707-717. doi: 10.1177/13524585211032800.

59. Stiebel-Kalish H, Rubarth K, Shouchane-Blum K, et al. Obesity is associated with
myelin oligodendrocyte glycoprotein antibody-associated disease in acute optic neuritis. Sci
Rep. 2022;12(1):21312. doi: 10.1038/s41598-022-21592-8.

60. Bennett JL, Aktas O, Rees WA, et al. Association between B-cell depletion and attack
risk in neuromyelitis optica spectrum disorder: An exploratory analysis from N-MOmentum,
a double-blind, randomised, placebo-controlled, multicentre phase 2/3 trial. EBioMedicine.
2022;86:104321. doi: 10.1016/j.ebiom.2022.104321.

61. Ding J, Jiang X, Cai VY, et al. Telitacicept following plasma exchange in the treatment
of subjects with recurrent neuromyelitis optica spectrum disorders: A single-center, single-
arm, open-label study. CNS Neurosci Ther. 2022;28(10):1613-1623. doi: 10.1111/cns.13904.
62. Carnero Contentti E, Rojas JI, Criniti J, et al. Towards imaging criteria that best
differentiate MS from NMOSD and MOGAD: Large multi-ethnic population and different
clinical scenarios. Mult Scler Relat Disord. 2022;61:103778. doi:
10.1016/j.msard.2022.103778.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

63. Martins C, Moura J, Figueiroa S, et al. Pediatric neuromyelitis optica spectrum
disorders in Portugal: A multicentre retrospective study. Mult Scler Relat Disord.
2022;59:103531. doi: 10.1016/j.msard.2022.103531.

64. Fujihara K, Kim HJ, Saida T, et al. Efficacy and safety of inebilizumab in Asian
participants with neuromyelitis optica spectrum disorder: Subgroup analyses of the N-
MOmentum study. Mult Scler Relat Disord. 2023;79:104938. doi:
10.1016/j.msard.2023.104938.

65. Solmaz I, Oncel IH, Konuskan B, et al. Role of serostatus in pediatric neuromyelitis
optica spectrum disorders: A nationwide multicentric study. Mult Scler Relat Disord.
2023;77:104847. doi: 10.1016/j.msard.2023.104847.

66. Park SY, Kwon YN, Kim S, et al. Early rituximab treatment reduces long-term disability
in aquaporin-4 antibody-positive neuromyelitis optica spectrum. J Neurol Neurosurg
Psychiatry. 2023;94(10):800—-805. doi: 10.1136/jnnp-2022-330714.

67. Carnero Contentti E, Lépez PA, Criniti J, et al. Clinical outcomes and prognostic
factors in patients with optic neuritis related to NMOSD and MOGAD in distinct ethnic
groups from Latin America. Mult Scler Relat Disord. 2023;72:104611. doi:
10.1016/j.msard.2023.104611.

68. Himmert MW, Stern C, Paul F, et al. Cognition in patients with neuromyelitis optica
spectrum disorders: A prospective multicentre study of 217 patients (CogniNMO-Study).
Mult Scler Houndmills Basingstoke Engl. 2023;29(7):819-831. doi:
10.1177/13524585231151212.

69. Himmert MW, Bltow F, Tkachenko D, et al. Effects of the COVID-19 Pandemic on
Patients With NMO Spectrum Disorders and MOG-Antibody-Associated Diseases:
COPANMO(G)-Study. Neurol Neuroimmunol Neuroinflammation. 2023;10(2):e200082. doi:
10.1212/NX1.0000000000200082.

70. Guzman J, Vera F, Soler B, et al. Myelin Oligodendrocyte Glycoprotein Antibody-
Associated Disease (MOGAD) in Chile: lessons learned from challenging cases. Mult Scler
Relat Disord. 2023;69:104442. doi: 10.1016/j.msard.2022.104442.

71. Carnero Contentti E, Lépez PA, Criniti J, et al. Frequency of NMOSD misdiagnosis in a
cohort from Latin America: Impact and evaluation of different contributors. Mult Scler

Houndmills Basingstoke Engl. 2023;29(2):277-286. doi: 10.1177/13524585221136259.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

Table S2 | Meta-analysis: Pooled Multi-centered NMOSD Studies (n = 32)

Characteristics Pooled Mean SD IQR

Subjects (n) 145.4 104.8 120.3
Female (%) 82.6 11.2 7.2

AQP4-1gG Seropositive (%) 68.7 25.2 420
Optic Neuritis (%) 50.3 23.8 19.7
Myelitis (%) 50.3 229 238
Area postrema or Brainstem Syndrome (%) 18.3 23 12.8
Combination of Event Phenotypes (%) 22.6 21.2 201
Abnormal Cerebral MRI (%) 46.2 245 384
Abnormal Spinal MRI (%) 66.8 17.7 20.5

Abbreviations: AQP4-1gG = aquaporin-4-IgG, NMOSD = neuromyelitis optica spectrum
disorder, SD = standard deviation, IQR = interquartile range.
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SUPPLEMENTAL METHODS

F. Hoffmann-La Roche Ltd. provided financial support in the form of an independent grant
to the coordination and analysis centers. At the time of the research and manuscript
drafting, none of the authors were employees of Roche. The researchers retained complete
control over the design, methodology, and conduct of the research as well as the data and
information submitted for publication. The funding did not influence the results or

conclusions of the study.

Data collection

Briefly, study preparation began in January 2016, which entailed the set-up of the XNAT
project infrastructure (https://gjcfxnat.utahdcc.org/app/template/Login.vm), development
of electronic case report forms using REDCap (https://redcap.utahdcc.org/redcap/), and
providing user manuals for data collection and transfer. Both XNAT and REDCap databases
are housed at the clinical data coordination center. PAMRINO was officially launched in
August 2017 and members of the GICF-ICC were invited to participate in this collaborative
MRI and clinical data study. For the entire PAMRINO cohort, we included subjects with a)
NMOSD (2006 and/or the 2015 International Panel criteria (36,37)); b) LETM; c) recurrent
ON; and d) healthy controls. MRI raw data were transferred by participating centres through
TeamBeam (https://www.teambeam.de/en/, Skalio GmbH, Hamburg, Germany), a web-
based medical data exchange service compliant with the General Data Protection Regulation
in the European Union. We endeavoured to collect as much real-world data as possible to
obtain a comprehensive view on how patients with NMOSD are currently being evaluated in
the international community. Data from participating centers were included in a community
effort and curated by the research group at the main coordination and analysis center with
an end date of data collection on December 31, 2019. We collected imaging data from 525
patients with AQP4-1gG+ NMOSD with longitudinal MRI (over 20,000 individual MRI scans)
and clinical data for 1245 visits. Clinical data collection was identical to the previously
published CROCTINO study on optical coherence tomography (OCT) in NMOSD (38),
however, updated questions on the total number of myelitis attacks and the date of the
most recent SC relapse were added (CROCTINO/PAMRINO REDCap Code Book). Visual

outcomes were not required. Eight centers provided data from a total of 97 patients with
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AQP4-1gG+ NMOSD that overlapped in CROCTINO and PAMRINO. IRB approval was collected
by each participating center prior to data sharing. Data transfer agreements were approved
by each participating center and signed to indicate specific use of demographic, clinical, and
imaging data for research purposes in CROCTINO and PAMRINO.

The CROCTINO/PAMRINO REDCap Code Book contains the questions in the electronic
capture record form collected for the PAMRINO project in REDCap for all patients. Extensive
data curation was performed to rectify missing or incorrectly entered data deemed
important in our analyses (i.e. patient serostatus, the Kurtze expanded disability status scale

(EDSS) score (39), and clinical attack data).
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CROCTINO/PAMRINO REDCap Code Book

# Variable / Field Name

Field Label
Field Note

Field Attributes (Field Type,
Validation, Choices, Calculations,
etc.)

Instrument: Personal Details(p

ersonal_details)

1 |//studyid CROCTINO/ |text, Required
PAMRINO Field Annotation: (The patient ID
Subject ID consists of the Center ID +
consecutive numbers, e.g. BER-001)
2 |lcirclesid CIRCLES text
Subject ID
if applicable
3 |/[cirrus_id CIRRUS ID text
if applicable
4 |/topcon_id TOPCON ID  |jtext
if applicable
5 |l[sex Section radio, Required
Header: 1 female
Demographics 2 male
Sex
3 other

6 ||[year_of birth

Year of birth

text (integer, Min: 1900, Max: 2015),

one racial

e.qg. 1987 Required
7 ||/month_of birth Month of dropdown (autocomplete, Min: 1,
birth Max: 12), Required
1 January
2 February
3 March
4  April
5 May
6 June
7 July
8 August
9 September
10 October
11 November
12 December
8 |/[ethnicity Ethnicity/ radio, Required
Race 1 American Indian or Alaska
Select only Native
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designation ||2 Asian
the o 3 Black or African American
participant
MOST 4 Hispanic or Latino
CLOSELY 5 Native Hawaiian or Other Pacific
identifies Islander
with! 6 White
7 Other
8 Not reported
9 |/[ethnicity_other Other text
Show the field ONLY if: ethnicity
[ethnicity] ='7" If other:
Please
specify!
10 || ethnicity_additional If the patient |[checkbox
identifies with|| 1 ethnicity_additional__ American
additional 1 Indian or
racial Alaska
designations, Native
select all that 2 ethnicity_additional__ Asian
apply! 2
3 ethnicity_additional__ Black or
3 African
American
4 ethnicity_additional__ Hispanic
_4 or Latino
5 ethnicity_additional__ Native
_5 Hawaiian
or Other
Pacific
Islander
6 ethnicity_additional __ White
6
7 ethnicity_additional__ Other
7
8 ethnicity_additional__ Not
_8 reported
11 ||/ethnicity_additional_other Other text
Show the field ONLY if: additional
[ethnicity_additional(7)] ='1" |lethnicity
If other:
Please

specify!
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12 |[handedness Handedness |[radio
1 Right
2 Left
3 Unknown
13 ||[height Height text (integer, Min: 50, Max: 300)
incm
14 ||[personal_details_complete| ||Section dropdown
Header: Form 0 |nc0mp|ete
Status 1 Unverified
Complete?
2 Complete
Instrument: General Details(general_details)
15 ||[baseline_visit_date Section text (date_dmy)
Header:
Please fill in
the visit
specific
general
details for the
subject here.
Visit Date
16 ||[weight Weight text (humber, Min: 20, Max: 300)
in kg, e.g.
65.5
17 ||lophthl_comorb Ophthalmolo |[radio, Required
-gic 1 Unknown
comorbidities 2 No (excluded by
other than .
) . examination)
optic neuritis
related 3 No (excluded by history
taking)
4 Yes
18 |[ophthl_comorb_specify Ophthalmolo ||notes, Required
Show the field ONLY if: -gic
[ophthl_comorb] ='4' comorbidities
- please
specify
please
indicate side
(left/rght)
19 ||/other_comorb Other radio, Required
comorbidities|| 1 Unknown
2 No
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Show the field ONLY if:
[change_other_comorb] ='1'

comorbidities

3 Yes

20 ||[other_comorb_specify Other notes, Required
Show the field ONLY if: comorbidities
[other_comorb] ="'3' - please

specify
21 general_details_complete] ||Section dropdown
Header: Form 0 |ncomp|ete
Status 1 Unverified
Complete?
2 Complete
Instrument: General Details - Update at Follow up
visit(general_details_update_at_follow_up_visit)
22 |[[weight_fu Section text (number, Min: 20, Max: 300)
Header:
Please fill in
the visit
specific
general
details for the
subject here.
Weight
in kg, e.g.
65.5
| 23 |visit_date_fu HVisit date |text (date_dmy)
24 ||change_ophthal_comorb_fu| ||Change in yesno, Required
ophthalmolo-|{|1 Yes
sic ... |0 No
comorbidities
?
25 ||lophthl_comorb_specify_fu Ophthalmolo ||notes, Required
Show the field ONLY if: -gic
[change_ophthal_comorb_fu] |comorbidities
="' - please
specify
other than
optic neuritis
related
26 ||change_other_comorb Change in yesno, Required
other 1 Yes
comorbidities 0 No
?

27 ||lother_comorb_specify fu Other notes, Required
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- please
specify
28 ||[general_details_update_at_ ||Section dropdown
follow_up_visit_complete Header: Form| 0 Incomplete
Status 1 Unverified
Complete?
2 Complete
Instrument: Clinical Data (clinical_data)
29 |/[clinical_info Enter the descriptive
clinical
information
for this
subject at
time of
Baseline visit
here.
30 ||[symptom_onset Section text (date_dmy), Required
Header:
Diagnosis
Symptom
onset
If the day of
the first
attack onset
is unknown,
please select
the 1st day
of the
month!
31 ||[nmosd_diagnosis What is the |lcheckbox, Required
patient's 1 nmosd_di NMO (2006 Wingerchuk
diagnosis? agnosis__ criteria)
(multiple 1
anSV\./ers 2 nmosd_di AQP4-IgG seropositive
possible) agnosis__ NMOSD (2015
2 Wingerchuk criteria)
3 nmosd_di AQP4-lgG seronegative
agnosis__ NMOSD (2015
3 Wingerchuk criteria)
4 nmosd_di MOG-IgG associated
agnosis__ Encephalomyelitis/NMO

4 SD
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5 nmosd_di RON/CRION (Recurrent
agnosis__ Optic Neuritis)
5

6 nmosd_di LETM (Longitudinal
agnosis__ Extensive Transverse

_6 Myelitis)
32 ||lagpd_igg AQP4-1gG radio, Required
status at 1 Seropositive
time c_)f ) 2 Currently seronegative, but at least
examination one previous test was positive
3 Seronegative
4 Not known/Never assessed
33 ||lmog_igg MOG-IgG radio, Required
status at 1 Seropositive
time (_)f ) 2 Currently seronegative, but at least
examination one previous test was positive
3 Seronegative
4 Not known/Never assessed
34 ||ledss Section dropdown (autocomplete)
Header: 0 0
E){pan'c{ed 1 1.0
Disability
status Scale || 1515
(EDSS) 2 20
EDSS score |25 25
at tlme of 3 30
examination
3535
4 4.0
4.5 4.5
5 5.0
5.55.5
6 6.0
6.5 6.5
7 7.0
7575
8 8.0
8.5 8.5
9 9.0

9.595
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35

od_on

Section
Header:
Optic
Neuritis
Has the
patient
experienced
optic
neuritis in
the RIGHT
eye

yesno, Required
1 Yes

0 No

36

od_number_on

Show the field ONLY if:

[od_on]="1"

Right Eye:
Total
number of
optic
neuritis
episodes

text (humber, Min: 1, Max: 50),
Required

37

od_date_last_on
Show the field ONLY if:
[od_on]="1"

Right Eye:
Date of last
optic
neuritis

text (date_dmy), Required

38

0s_on

Has the
patient
experienced
optic
neuritis in
the LEFT eye

yesno, Required
1 Yes
0 No

39

os_number_on
Show the field ONLY if:
[os_on] ="1"

Left Eye:
Total
number of
optic
neuritis
episodes

text (number, Min: 1, Max: 50),
Required

40

os_date_last_on
Show the field ONLY if:
[os_on] ="1"

Left Eye:
Date of last
optic
neuritis

text (date_dmy), Required

41

simultaneous_bilateral_on

Show the field ONLY if:

[od_on]='1"and [os_on] ='1"

Has the
patient ever
experienced
simultaneou
s bilateral
ON?

radio, Required
1 Yes
2 No

3 Unknown

42

myelitis

Section
Header: Has

radio (Matrix), Required
1 Yes
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the patient |2 No
experienced 3 Unknown
other
NMOSD
defining
attacks?
Transverse
Myelitis
43 |/[areapostrema Acute Area |radio (Matrix), Required
Postrema 1 Yes
Syndrome 2 No
3 Unknown
Field Annotation: Episode of otherwise
unexplained hiccups or nausea and
vomiting
44 ||[brainstem Acute radio (Matrix), Required
Brainstem 1 Yes
Syndromes 2 No
3 Unknown
45 |/[diencephalic Symptom- ||radio (Matrix), Required
atic 1 Yes
narcolepsy 2 No
or acute
diencephalic||3 Unknown
clinical
syndrome
with
NMOSD-
typical
diencephalic
MRI lesions
46 |/ cerebral Symptom- ||radio (Matrix), Required
atic cerebral || 1 Yes
sy_ndrome 2 No
with
NMOSD- 3 Unknown
typical brain
lesions
47 |[Imyel_number Total text
Show the field ONLY if: number of
[myelitis] ='1' myelitis
episodes

(optional)
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48 |[[myel_date Date of last |text (date_dmy)
Show the field ONLY if: myelitis
[myelitis] ='1' (optional)
49 |[[areapostrema_number Total text
Show the field ONLY if: number of
[areapostrema] ='1' area
postrema
syndrome
episodes
(optional)
50 |[[areapostrema_date Date of last |[text (date_dmy)
Show the field ONLY if: area
[areapostrema] ='1' postrema
syndrome
episode
(optional)
51 |[[brainstem_number Total text
Show the field ONLY if: number of
[brainstem] ='1' brainstem
syndromes
episodes
(optional)
52 ||[brainstem_date Date of last |[text (date_dmy)
Show the field ONLY if: brainstem
[brainstem] ='1' syndromes
episode
(optional)
53 | comments_nmosd_attacks ‘Comments ‘notes

54

last_attack

Onset date
of last
disease
attack or
relapse
before
examination

text (date_dmy), Required

55

alemtuzumab

Section
Header:
OPTIONAL:
Treatment
Alemtuzu-
mab

radio (Matrix)
1 Current

2 Previous use

56

azathioprine

Azathioprine

radio (Matrix)
1 Current

2 Previous use
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57 ||[cyclophosphamide Cyclophosph|radio (Matrix)
-amide 1 Current
2 Previous use
58 ||[cyclosporine Cyclosporine|radio (Matrix)
1 Current
2 Previous use
59 |[[eculizumab Eculizumab |radio (Matrix)
1 Current
2 Previous use
60 ||[fingolimod Fingolimod |radio (Matrix)
1 Current
2 Previous use
61 |/[glatiramer_acetate Glatiramer ||radio (Matrix)
acetate 1 Current
2 Previous use
62 |/linterferon_beta_1la Interferon |radio (Matrix)
beta 1a 1 Current
2 Previous use
63 ||[interferon_beta_1b Interferon |[radio (Matrix)
beta 1b 1 Current
2 Previous use
64 ||ivig IVIG radio (Matrix)
1 Current
2 Previous use
65 |[[methotrexate Methotre- |radio (Matrix)
xate 1 Current
2 Previous use
66 |[[mitoxantrone Mitoxan- radio (Matrix)
trone 1 Current
2 Previous use
67 |[[mycophenolate_mofetil Mycophe- |radio (Matrix)
nolate 1 Current
mofetil 2 Previous use
68 ||[natalizumab Natalizumab |radio (Matrix)

1 Current

2 Previous use
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69 ||[prednisone_oral Prednisone |radio (Matrix)
(oral) 1 Current
2 Previous use
70 ||[rituximab Rituximab |radio (Matrix)
1 Current
2 Previous use
71 ||[tocilizumab Tocilizumab |radio (Matrix)
1 Current
2 Previous use
72 ||[[tacrolimus Tacrolimus |radio (Matrix)
1 Current
2 Previous use
73 ||[other_therapy Other radio (Matrix)
1 Current
2 Previous use
74 ||[other_treatment If other notes
Show the field ONLY if: therapy:
[other_therapy] ='1'or please
[other_therapy] = '2' specify
75 ||[clinical_data_complete Section dropdown
Header: 0 Incomplete
Form Status 1 Unverified
Complete?
2 Complete
Instrument: Clinical Data - Update at Follow up
visit(clinical_data_update_at_follow_up_visit)
76 |l[nmosd_diagnosis_fu Section checkbox, Required
Header: 1 nmosd_diagnosi NMO (2006
Enter s fu 1 Wingerchuk
changes in criteria)
clinical 5 nmosd_diagnosi AQP4-IgG
information .
y s fu_ 2 seropositive
for this NMOSD (2015
subject since Wingerchuk
last visit A
criteria)
here. _ _
What is the ||3 nmosd_diagnosi AQP4-IgG
patient's s fu__ 3 seronegative
diagnosis? NMOSD (2015
(multiple W_lngt_erchuk
answers criteria)

possible)
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4 nmosd_diagnosi MOG-IgG
s fu 4 associated
Encephalomyeliti
s/NMOSD

5 nmosd_diagnosi RON/CRION

s fu 5 (Recurrent Optic
Neuritis)
6 nmosd_diagnosi LETM
s fu_ 6 (Longitudinal
Extensive
Transverse
Myelitis)
77 |l[nmosd_diagnosis_other_fu If other notes
Show the field ONLY if: diagnosis:
[nmosd_diagnosis(5)] = '1' Please
specify
78 ||laqp4_igg_fu AQP4-1gG radio, Required
status at 1 Seropositive
time c_)f ) 2 Currently seronegative, but at least
examination one previous test was positive
3 Seronegative
4 Not known/Never assessed
79 |[[mog_igg fu MOG-IgG radio, Required
status at 1 Seropositive
time (_)f ) 2 Currently seronegative, but at least
examination . .
one previous test was positive
3 Seronegative
4 Not known/Never assessed
80 ||[edss_fu Section dropdown (autocomplete)
Header: 0 O
E)fpan.d.ed 1 1.0
Disability
status Scale || 1 12
(EDSS) 2 20
EDSS score (2525
tti f
attumeol i3 30
examination
3,535
4 4.0
4545
5 5.0

5555
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6 6.0
6.5 6.5
7 7.0
7575
8 8.0
8.5 85
9 9.0
9.595
81 |[lod_on_fu Section yesno, Required

Header: 1 Yes

Optic 0 No

Neuritis

Has the

patient

experienced

a new

episode of

optic

neuritis in

the RIGHT

eye? (Since

last visit)

82 |[[od_number_on_fu Right Eye: |[text (number, Min: 1, Max: 50),
Show the field ONLY if: Number of |[Required
[od_on_fu]="1" NEW optic

neuritis
episodes
since
previous
visit

83 ||/od_time_date_last_on_fu Right Eye: |[text (date_dmy), Required
Show the field ONLY if: Date of last
[od_on_fu]="1" optic

neuritis
84 ||los_on_fu Has the yesno, Required
patient 1 Yes
experienced 0 No
a new
episode of
optic
neuritis in
the LEFT eye
(Since last
visit)
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85 |[[os_number_on_fu Left Eye: text (number, Min: 1, Max: 50),
Show the field ONLY if: Number of |[Required
[os_on_fu] ='1' NEW optic
neuritis
episodes
86 ||[os_data_last_on Left Eye: text (date_dmy), Required
Show the field ONLY if: Date of last
[os_on_fu] ="1" optic
neuritis
87 |[myelitis_fu Section radio (Matrix), Required
Header: Has ||1 Yes
the pqtlent 2 No
experienced
other NEW |3 Unknown
NMOSD
defining
attacks?
Transverse
Myelitis
88 ||[areapostrema_fu Acute Area ||radio (Matrix), Required
Postrema 1 Yes
Syndrome 2 No
3 Unknown
Field Annotation: Episode of
otherwise unexplained hiccups or
nausea and vomiting
89 |/[brainstem_fu Acute radio (Matrix), Required
Brainstem 1 Yes
Syndromes 2 No
3 Unknown
90 |//diencephalic_fu Symptom- ||radio (Matrix), Required
atic 1 Yes
narcolepsy 2 No
or acute
3 Unknown

diencephalic
clinical
syndrome
with
NMOSD-
typical
diencephalic
MRI lesions
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91 |/[cerebral_fu Symptom- |[radio (Matrix), Required
atic cerebral || 1 Yes
sy_ndrome 2 No
with
NMOSD- 3 Unknown
typical brain
lesions

92 |([[myelitis_fu_number Number of |[text

Show the field ONLY if: NEW
[myelitis_fu] ='1"' myelitis
episodes
since
previous
visit
(optional)
93 |[[myelitis_fu_date Date of last |[text (date_dmy)
Show the field ONLY if: myelitis
[myelitis_fu] ='1"' episode
(optional)
94 ||[areapostrema_fu_number Number of |[text
Show the field ONLY if: NEW area
[areapostrema_fu] ='1' postrema
syndrome
episode
(optional)
95 ||[areapostrema_fu_date Date of last |text (date_dmy)
Show the field ONLY if: area
[areapostrema_fu] ='1' postrema
episode
(optional)
96 ||[brainstem_fu_number Number of |[text
Show the field ONLY if: NEW
[brainstem_fu] ='1" brainstem
syndromes
episode
(optional)
97 ||[brainstem_fu_date Date of last |[text (date_dmy)
Show the field ONLY if: brainstem
[brainstem_fu] ='1" syndromes
episode
(optional)
98 |[[comments_nmosd_attacks_fu |[Comments |notes
99 ||[last_attack _fu Onset date (text (date_dmy), Required

Show the field ONLY if:

of last
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[myelitis_fu] ='1" or disease
[areapostrema_fu] ='1' or attack or
[brainstem_fu] ='1"or relapse
[diencephalic_fu] ='1' or before
[cerebral_fu] ='1"' examination
100 ||[alemtuzumab_fu Section radio (Matrix)
Header: 1 Current
OPTIONAL: 2 Previous use (Since last visit)
Treatment
Update
Alemtuz-
umab
101 ||[azathioprine_fu Azathioprine||radio (Matrix)
1 Current
2 Previous use (Since last visit)
102 ||[cyclophosphamide_fu Cyclophosph|radio (Matrix)
-amide 1 Current
2 Previous use (Since last visit)
103 ||[cyclosporine_fu Cyclosporine|radio (Matrix)
1 Current
2 Previous use (Since last visit)
104 ||[eculizumab_fu Eculizumab ||radio (Matrix)
1 Current
2 Previous use (Since last visit)
105 ||[fingolimod_fu Fingolimod |[radio (Matrix)
1 Current
2 Previous use (Since last visit)
106 ||[glatiramer_acetate_fu Glatiramer |[radio (Matrix)
acetate 1 Current
2 Previous use (Since last visit)
107 ||[interferon_beta_1a_fu Interferon |radio (Matrix)
beta 1a 1 Current
2 Previous use (Since last visit)
108 ||[interferon_beta_1b fu Interferon |[radio (Matrix)
beta 1b 1 Current
2 Previous use (Since last visit)
109 ||[ivig_fu IVIG radio (Matrix)

1 Current

2 Previous use (Since last visit)
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110 ||[methotrexate_fu Methotrex- |radio (Matrix)
ate 1 Current
2 Previous use (Since last visit)
111 ||[mitoxantrone_fu Mitoxan- radio (Matrix)
trone 1 Current
2 Previous use (Since last visit)
112 |[[mycophenolate_mofetil_fu Mycophen- |[radio (Matrix)
olate mofetil 1 Current
2 Previous use (Since last visit)
113 ||[natalizumab_fu Natalizumab ||radio (Matrix)
1 Current
2 Previous use (Since last visit)
114 ||[prednisone_oral_fu Prednisone |radio (Matrix)
(oral) 1 Current
2 Previous use (Since last visit)
115 ||[rituximab_fu Rituximab |[radio (Matrix)
1 Current
2 Previous use (Since last visit)
116 ||[tocilizumab_fu Tocilizumab |radio (Matrix)
1 Current
2 Previous use (Since last visit)
117 ||[tacrolimus_fu Tacrolimus |[radio (Matrix)
1 Current
2 Previous use (Since last visit)
118 |[[other_therapy_fu Other radio (Matrix)
1 Current
2 Previous use (Since last visit)
119 |([[other_treatment_fu If other notes
Show the field ONLY if: therapy:
[other_therapy_fu]='1"or please
[other_therapy_fu] = '2' specify
120 |/[clinical_data_update_at_follo ||Section dropdown
WwW_up_visit_complete Header: 0 Incomplete
Form Status 1 Unverified
Complete?
2 Complete
Instrument: Visual assessments (required for CROCTINO only)(visual_assessments)

121

hcva_correction

Section
Header: Fill

radio, Required
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here the 1 Not corrected (correction
results of was not attempted or
visual assessed)
asse_’ssments 2 Habitually corrected
at time of .

(wearing usual eye-wear)
OoCT
(required 3 Best corrected (refraction
only for with corrective lenses by
CROCTINO) || ©oPerator)
Visual acuity
- Refractive
error
correction?

122 (|[hcva_od Right Eye: |/dropdown (autocomplete), Required
Visual Acuity||m0.30 20/10, -0.30 logMAR, dec 2.0
m0.20 20/12.5, -0.20 logMAR, dec
1.6
m0.10 20/16, -0.10 logMAR, dec
1.25

0.00 20/20,0.00 logMAR, dec 1.0
0.10 20/25,0.10 logMAR, dec 0.8

0.20 20/32,0.20 logMAR, dec
0.63

0.30 20/40, 0.30 logMAR, dec 0.5
0.40 20/50, 0.40 logMAR, dec 0.4
0.50 20/63, 0.50 logMAR, dec

0.32

0.60 20/80, 0.60 logMAR, dec
0.25

0.70 20/100, 0.70 logMAR, dec
0.2

0.80 20/125, 0.80 logMAR, dec
0.16

0.90 20/160, 0.90 logMAR, dec
0.125

1.00 20/200, 1.00 logMAR, dec
0.1

1.1 20/250, 1.1 logMAR, dec
0.08

1.22 20/320, 1.22 logMAR, dec
0.063
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1.3

1.4

1.52

1.6

1.7
1.8

1.92

3
4
5

20/400, 1.3 logMAR, dec
0.05

20/500, 1.4 logMAR, dec
0.04

20/630, 1.52 logMAR, dec
0.03

20/800, 1.6 logMAR, dec
0.025

20/1000, 1.7 logMAR, 0.02

20/1250, 1.8 logMAR, dec
0.016

20/1600, 1.92 logMAR, dec
0.013

counting fingers, 2.0
logMAR, dec 0.01

hand motion (HM)
light perception (LP)
no light perception (NLP)

123

hcva_os

Left Eye:
Visual Acuity

dropdown (autocomplete), Required
m0.30 20/10, -0.30 logMAR, dec 2.0

m0.20 20/12.5, -0.20 logMAR, dec

1.6

m0.10 20/16, -0.10 logMAR, dec

0.00
0.10
0.20

0.30
0.40
0.50

0.60

0.70

0.80

0.90

1.25
20/20, 0.00 logMAR, dec 1.0
20/25, 0.10 logMAR, dec 0.8

20/32, 0.20 logMAR, dec
0.63

20/40, 0.30 logMAR, dec 0.5
20/50, 0.40 logMAR, dec 0.4

20/63, 0.50 logMAR, dec
0.32

20/80, 0.60 logMAR, dec
0.25

20/100, 0.70 logMAR, dec
0.2

20/125, 0.80 logMAR, dec
0.16

20/160, 0.90 logMAR, dec
0.125
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1.00

1.1

1.22

1.3

1.4

1.52

1.6

1.7
1.8

1.92

3
4
5

20/200, 1.00 logMAR, dec
0.1

20/250, 1.1 logMAR, dec
0.08

20/320, 1.22 logMAR, dec
0.063

20/400, 1.3 logMAR, dec
0.05

20/500, 1.4 logMAR, dec
0.04

20/630, 1.52 logMAR, dec
0.03

20/800, 1.6 logMAR, dec
0.025

20/1000, 1.7 logMAR, 0.02

20/1250, 1.8 logMAR, dec
0.016

20/1600, 1.92 logMAR, dec
0.013

counting fingers, 2.0
logMAR, dec 0.01

hand motion (HM)
light perception (LP)
no light perception (NLP)

124

hcva_ou

OPTIONAL:
Binocular
Visual Acuity

dropdown (autocomplete)
m0.30 20/10, -0.30 logMAR, dec 2.0

m0.20 20/12.5, -0.20 logMAR, dec

1.6

m0.10 20/16, -0.10 logMAR, dec

0.00
0.10
0.20

0.30
0.40
0.50

0.60

1.25
20/20, 0.00 logMAR, dec 1.0
20/25, 0.10 logMAR, dec 0.8

20/32, 0.20 logMAR, dec
0.63

20/40, 0.30 logMAR, dec 0.5
20/50, 0.40 logMAR, dec 0.4

20/63, 0.50 logMAR, dec
0.32

20/80, 0.60 logMAR, dec
0.25
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0.70 20/100, 0.70 logMAR, dec

0.2

0.80 20/125, 0.80 logMAR, dec
0.16

0.90 20/160, 0.90 logMAR, dec
0.125

1.00 20/200, 1.00 logMAR, dec
0.1

1.1 20/250, 1.1 logMAR, dec
0.08

1.22 20/320, 1.22 logMAR, dec
0.063

1.3 20/400, 1.3 logMAR, dec
0.05

1.4 20/500, 1.4 logMAR, dec
0.04

1.52 20/630, 1.52 logMAR, dec
0.03

1.6 20/800, 1.6 logMAR, dec
0.025

1.7  20/1000, 1.7 logMAR, 0.02

1.8 20/1250, 1.8 logMAR, dec
0.016

1.92 20/1600, 1.92 logMAR, dec
0.013

2 counting fingers (CF), 2.0
logMAR, dec 0.01

3 hand motion (HM)
4 light perception (LP)
5 no light perception (NLP)

125

Icla_correction

Section
Header:
OPTIONAL:
Low contrast
letter acuity
(LCLA)
measured
with 2.5%
contrast
SLOAN

charts

radio
1 Not corrected (correction was not
attempted or assessed)

2 Habitually corrected (wearing
usual eye-wear)

3 Best corrected (refraction with
corrective lenses by operator)
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LCLA -
Refractive
error
correction?
126 ||[Icla_distance At which text (number)
distance was
LCLA testing
performed?
in meters,
e.g. 4.0
127 ||[lcva_od Right Eye: |[dropdown (autocomplete)
2.5% m0.30 20/10, -0.30 logMAR, dec
Contrast 2.0
Sloan Low ||\ "\ 50 20/12.5, -0.20 logMAR, dec
Contrast 16
Visual Acuity '
m0.10 20/16, -0.10 logMAR, dec
1.25
0.00 20/20, 0.00 logMAR, dec 1.0
0.10 20/25, 0.10 logMAR, dec 0.8
0.20 20/32,0.20 logMAR, dec
0.63
0.30 20/40, 0.30 logMAR, dec 0.5
0.40 20/50, 0.40 logMAR, dec 0.4
0.50 20/63, 0.50 logMAR, dec
0.32
0.60 20/80, 0.60 logMAR, dec
0.25
0.70 20/100, 0.70 logMAR, dec
0.2
0.80 20/125, 0.80 logMAR, dec
0.16
0.90 20/160, 0.90 logMAR, dec
0.125
1.00 20/200, 1.00 logMAR, dec
0.1
2.00 no letters
128 ||/Icla_od Right Eye: |[[text (humber, Min: 0, Max: 70)

2.5% charts
letter acuity
(LCLA)
(Number of
correctly
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identified
letters)
Enter
number of
letters ONLY
if you used
the 70
letters Sloan
chart!
129 ||[lcva_os Left Eye: dropdown (autocomplete)
2.5% m0.30 20/10, -0.30 logMAR, dec 2.0
Contrast || 110,20 20/12.5, -0.20 logMAR, dec
Sloan Low 16
Contrast '
Visual Acuity m0.10 20/16, -0.10 logMAR, dec
1.25
0.00 20/20, 0.00 logMAR, dec 1.0
0.10 20/25, 0.10 logMAR, dec 0.8
0.20 20/32,0.20 logMAR, dec
0.63
0.30 20/40, 0.30 logMAR, dec 0.5
0.40 20/50, 0.40 logMAR, dec 0.4
0.50 20/63, 0.50 logMAR, dec
0.32
0.60 20/80, 0.60 logMAR, dec
0.25
0.70 20/100, 0.70 logMAR, dec
0.2
0.80 20/125, 0.80 logMAR, dec
0.16
0.90 20/160, 0.90 logMAR, dec
0.125
1.00 20/200, 1.00 logMAR, dec
0.1
2.00 no letters
130 ||[Icla_os Left Eye: text (number, Min: 0, Max: 70)
2.5% charts
letter acuity
(LCLA)
(Number of
correctly
identified
letters)
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Enter
number of
letters ONLY
if you used
the 70
letters Sloan
chart!

131 |({[vep_p100_od Section radio
Header: 1 normal
OPTIONAL:
_ 2 prolonged
Visual
evoked 3 not analyzable
potentials
(VEP)
Right Eye:
P100 latency
132 ||[vep_p100_os Left Eye: radio
P100 latency||1 normal
2 prolonged
3 not analyzable
133 |[[vf_device Section dropdown (autocomplete)
Header: 1 Humphrey Field Analyzer (Carl
OPTIONAL: Zeiss meditec)
V/sa_lalf/(_elds 2 Octopus (Haag-Streit)
Which visual
field device |3 Heidelberg Edge Perimeter (HEP) -
was used? Heidelberg
4 Engineering
5 other - please specify
134 ||[vf_device_other If other text
Show the field ONLY if: device:
[vf_device] ='5' Please
specify!
135 ||[vf_protocol Protocol text
(including
field size,
e.g. "30-2"
for 30
degrees
temporally/
nasally from

the centre of
fixation)
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136

od_md

Right Eye - |[text (number, Min: -20, Max: 20)
Mean Deficit
(MD)

137

od_psd

Right Eye - [[text (number, Min: -20, Max: 20)
Pattern
standard
deviation
(PSD)

138

os_md

Left Eye - text (number, Min: -20, Max: 20)
Mean Deficit
(MD)

139

os_psd

Left Eye - text (number, Min: -20, Max: 20)
Pattern
standard
deviation
(PSD)

140

visual_assessments_complete]||Section dropdown

Header: 0 Incomplete
Form Status 1 Unverified

Complete?
2 Complete

Instrument: OCT Image Data(oct_image_data_upload)

Instrument: OCT Quality Control(quality_control)

Instrument: OCT Data(oct_data)

Instrument: CROCTINO/PAMRINO Participation(croctinopamrino_participation)

202

participation_croctino CROCTINO? |lyesno, Required

1 Yes
0 No

Field Annotation: @DEFAULT="0"

203

participation_pamrino PAMRINO? |lyesno, Required

1 Yes
0 No

Field Annotation: @DEFAULT="1"

204

_complete

croctinopamrino_participation||Section dropdown

Header: 0 Incomplete
Form Status 1 Unverified

Complete?
2 Complete
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Abbreviations: NMO = neuromyelitis optica, AQP4-1gG = aquaporin-4 immunoglobulin G,
MOG-IgG = myelin oligodendrocyte glycoprotein immunoglobulin G, RON/CRION = recurrent
optic neuritis/chronic relapsing idiopathic optic neuritis, logMAR = Logarithm of the Minimum
Angle of Resolution, dec = visual decimal score, hcva = high contrast visual acuity, os = oculus
sinister, od = oculus dexter, ou = oculus uterque.
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SUPPLEMENTAL METHODS CONTINUED
Meta-analysis

Studies were excluded (n=23) from mean pooling separately for each parameter depending
on availability of information on types of clinical attacks and/or MRI lesion locations in the
publication. Several studies were excluded based on myelin oligodendrocyte glycoprotein
(n=7), MS (n=1), pregnancy symptom (n=3), and pediatric patient (n=4) focused studies. One

study was a single-centered study, which was also excluded.

MRI lesion analyses

Initial MRI assessment of lesion locations and characteristics were evaluated in early 2019
through consensus between CC and JW (expert neuroradiologist). After data collection was
finalized in December 2019, a meeting with experts from participating centers took place to
expand MRI assessment criteria for more detailed anatomical location information. These
extended criteria were applied by VCS to re-evaluate patient MRIs previously assessed and
the pending patient MRIs. Therefore, the complete MRI assessment based on the extended

criteria for all patients was performed by VCS, between April 2020 and February 2021.

Cross-sectional MRI data overview

MR examinations at 3 Tesla (3T) magnetic field strength were available in 282 patients. The
majority of sites acquired 2D T2-weighted (T2W)/Fluid Attenuated Inversion Recovery
(FLAIR) (n=256) and 3D T1W (n=166). Supplemental Table 3 provides the number of patients
with available imaging data for each anatomical compartment. Within each compartment,
contrast-enhanced T1W (CE) series were not available in all subjects: TIW CE series could be
assessed in 245 of the 320 patients with MR scans covering the brain and cerebellum
(76.6%). The majority of SC scans were acquired using two different sequences, often from
brainstem until D2/D3 and then from C7 to the sacrum. Thus, we have defined the upper
segment and lower segment accordingly, to homogenize data annotation and, hence,
included cervical SC in the upper SC and the thoracic SC and conus medullaris in the lower
SC. TIW CE series covering the brainstem were available in 249/321 (77.6%) patients,

comprising the upper SC in 251/329 patients (76.3%) and the lower SC in 242/322 patients



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

(75.2%). CE series in orbital MRI were available for the optic nerves in 122/152 (80.3%)

patients and for the optic chiasm in 129/153 (84.3%) patients.

Since blinded reading of all MRI visits was performed, no definite assumption can be made
on findings being acute or stable. From an imaging point of view, however, findings
suggestive of acute lesions (for both the brain and the SC) are the presence of
T2W/FLAIR/STIR hyperintensity with subtle to mild mass effect (tumefaction) due to
inflammatory-related edema. In some cases, T1W hyperintensity due to contrast agent
uptake ensues simultaneously, confirming a disruption of the blood-brain barrier, which
may occur during acute inflammation. For chronic (or stable) lesions, usually the
T2W/FLAIR/STIR hyperintensity remains, however without corresponding tumefactive and,

in some cases, with parenchymal loss resulting in atrophy.

Clinical Phenotyping

MRI data with CE-T1W within 30 days after clinical attack were considered "Acute CE MRIs".
These data were radiologically assessed for the presence of CE lesions per compartment
(Brain, ON, SC) after an optic neuritis, myelitis, or any type of clinical attack (including

brainstem and/or area postrema or combination attacks).

A group effect sizes comparison was performed on the baseline cross-sectional data to show
differences between patients from international centers (Supplemental Figure S1) by
calculating mean differences in group metrics with 500 bootstrap resampling for effect size

measurement in relation to the first alphabetically listed center (Bangkok — BAN).
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Table S3 | Imaging protocol information extracted from DICOM tags according to

CNS compartment

n % of total n
Total Patients with MRI available 349 100
Brain MRI 341 97.7
1.5T brain MRI 227 65.0
3T brain MRI 282 80.8
2D T1-weighted brain scan 173 49.6
3D T1-weighted brain scan 100 28.6
2D T2-weighted brain scan 322 92.3
3D T2-weighted brain scan 136 40.0
Orbital MRI 166 47.6
MRI for CVS detection (SWI, T2*) 86 24.6
Spinal cord MRI 316 90.5
1.5T spinal cord MRI 202 57.9
3T spinal cord MRI 169 48.4
T1-weighted spinal cord MRI 263 75.4
T2-weighted spinal cord MRI 231 66.2
2D spinal cord MRI 311 89.1
3D spinal cord MRI 39 11.2

Note: not all DICOM tags contained accurate or complete information, most often due to the
anonymization process (export for data sharing) from different radiology departments. For
example, 341 “Brain MRI” labels were found in the raw DICOM headers, however only 320
Brain MRIs could be analyzed. Thus, no confidence intervals were calculated for this table.
Abbreviations: 2D = 2-dimensional, 3D = 3-dimensional, CVS = central vein sign, SWI =
susceptibility weighted imaging.
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Table S4 | Available/usable MRI for cross-sectional analysis according to the anatomical

compartments

Anatomical compartment n=349 (100%) 95% CI (%)

Brain MRI Brain and cerebellum 320 (91.7%) 89, 95

Brainstem 321 (92%) 89, 95

Orbital MRI Optic Nerves 152 (43.7%) 38,49

Chiasm 153 (44%) 39, 49

Spinal cord MRI Upper spinal cord 322 (92.3%) 90, 95

Lower Spinal cord 301 (86.3%) 83,90

Abbreviations: Cl = confidence interval.
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Table S5 | Imaging sequence median slice thickness and slice gaps

MRI Coverage Slice Thickness (mm) Slice Gap (mm)

T1-Brain MRI 3.5(0.8-9) 4.8 (0.5-10.5)

Median (Range)

T2-Brain MRI 3(0.7-9) 4(0.5-12.4)

Median (Range)

Spinal Cord 3(0.9-5) 3.3(0.3-5)
Median (Range)
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Table S6 | Patients (n) with available simultaneous multicompartmental scans

CNS Compartments Imaged Together n/349 (%) 95% CI (%)
Brain + ON 149 (42.7) 38, 48
Brain + upper SC 247 (70.7) 66, 75
Brain + lower SC 213 (61.0) 56, 66
Brain + upper SC + lower SC 212 (60.7) 56, 66
ON + upper SC 109 (31.2) 26, 36
ON + lower SC 92 (26.4) 22,31
ON + upper SC + lower SC 92 (26.4) 22,31
Brain + ON + upper SC 107 (30.7) 26, 36
Brain + ON + lower SC 90 (25.8) 21,30
Brain + ON + upper SC + lower SC 90 (25.8) 21, 30

Abbreviations: CNS = central nervous system, ON = optic nerves, SC = spinal cord.
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Table S7 | Simultaneous lesion occurrence in all patients (n) with available scans

Combined Lesional Compartments n/total (%) 95% Cl
Brain + Chiasm 44/149 (29.5) 22,37
Brain + ON 73/149 (49) 41, 57
Brain + upper SC 135/247 (54.7) 48, 61
Brain + lower SC 126/213 (59.2) 53, 66
Chiasm + upper SC 27/109 (24.8) 17,33
Chiasm + lower SC 25/92 (27.2) 18, 36
ON + upper SC 43/109 (39.4) 30, 49
ON + lower SC 35/92 (38) 28,48
Brain + Chiasm + upper SC 25/107 (23.4) 15,31
Brain + Chiasm + lower SC 23/90 (25.6) 17, 35
Brain + ON + upper SC 37/107 (34.6) 26, 44
Brain + ON + lower SC 30/90 (33.3) 24, 43
Chiasm + ON + upper SC 25/109 (22.9) 15, 31
Chiasm + ON + lower SC 23/92 (25) 16, 34
Brain + Chiasm + ON + upper SC 22/107 (20.6) 13,28
Brain + Chiasm + ON + lower SC 18/90 (20) 12,28
Brain + Chiasm + ON + upper SC + lower SC  13/90 (14.4) 7,22

Abbreviations: Cl = confidence interval, ON = optic nerves, SC = spinal cord.
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Table S8 | Patients (n) with available follow-up/longitudinal scans and median time/range

in days

CNS compartment n/total (%) Median time [IQR] (days)
Brain 146/220 (66.4) 377 [462.75]
Brainstem 151/220 (68.6) 370 [467]

ON 58/220 (26.4) 369 [434.75]
Chiasm 59/220 (26.8) 376.5 [437]

Upper SC 159/220 (72.3) 358 [471.5]

Lower SC

137/220 (62.3)

356.5 [470.25]

Abbreviations: ON = optic nerves, SC = spinal cord, IQR = interquartile range.
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Table S9 | Patients (n) with available acute scans (not necessarily CE) and median

time/range in days from any last attack type

CNS compartment n/total (%) Median time [IQR] (days)
Brain 52/63 (82.5) 8 [12.75]
Brainstem 52/63 (82.5) 8 [14.25]

ON 37/63 (58.7) 7.5 [15.75]
Chiasm 36/63 (57.1) 9 [15.00]

Upper SC 58/63 (92.1) 9[17]

Lower SC 50/63 (79.4) 8 [16]

Abbreviations: CE = contrast enhancing, CNS = central nervous system, ON = optic nerves, SC
= spinal cord, IQR = interquartile range.
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Table S10 | Longitudinal brain and spinal cord MRI lesion distribution in all patients (n) with

available scans (total)

Lesion Location n/total (%) 95% Cl

New/increased count brain lesions

multifocal 69/146 (47.3) 39, 55
subcortical 58/146 (39.7) 32,48
lateral periventricular 41/146 (28.1) 21, 35
corpus callosum 18/146 (12.3) 7,18
New ON lesions 10/58 (16.9) -2,5
posterior third 7/10 (70) 42,98
central third 4/10 (40) 10, 70
anterior third 4/10 (40) 10,70
New chiasm lesions 12/59 (20.3) 10, 31
New Upper SC lesions 19/159 (11.9) 7,17
New Lower SC lesions 12/137 (8.8) 4,14

Abbreviations: Cl = confidence interval, ON = optic nerves, SC = spinal cord.



Supplemental materials undergo peer review but are not copyedited, and may include typographical errors.

SUPPLEMENTAL RESULTS

Longitudinal MRI Data

Brain

Of the 63 patients who had radiologically indicative acute MRIs, 52 had brain MRI acquired
within 30 days of any type of clinical relapse (Supplemental Table S9). Brain lesions were
presentin 44/52 (84.6%) patients, with 14/44 (31.8%) showing CE suggestive of acute lesions.
Brain tumefactive lesions (40) were identified in only 8/52 (15.3%) patients, corresponding to
myelitis attacks in 6/8 (75%) patients and optic neuritis attacks in the remaining 25% of
patients.

Brain and SC MRI from 52/63 patients acquired within 30 days of any type of clinical relapse
allowed for brainstem analysis (Supplemental Table S9). Among the 52 patients, 33 (63.5%)
had brainstem lesions (18/33 in the medulla, 16/33 in the area postrema, and 8/33 in the
pons). Eleven of 33 (33.3%) patients had CEL. New brainstem lesions were observed in 17/151
(11.2%) patients between 58 days and four years of follow-up, without lesions in the previous
scan. Complete brainstem lesion resolution was observed in 9/151 (6.0%) patients between

45 days and five years of follow-up.

Optic Nerves

Longitudinal assessment revealed lesions on follow-up MRI in 36 patients: 26/36 (73%) had
chronic ON lesions with some degree of atrophy; new T2W lesions were found in 10 patients,
with CEs in 8/10 (80.0%); and all patients underwent MRI within 3 months of their last ON.
None of the 36 patients showed a normal ON baseline MRI or lesion resolution over time.
Most new lesions occurred in the posterior segment, followed by the central and anterior
segments (Supplementary Table S10). Of the 63 patients with acute MRIs taken 30 days after
any type of attack, 37 had MRIs in which ON lesions could be evaluated (Supplemental Table
9). Among the 37 patients, 20 (54.1%) had ON lesions, and 19/20 (95.0%) presented with CE.

Optic Chiasm

Among the 36 patients with orbital or cerebral scans indicative of radiologically acute findings
(Supplemental Table 9), 8 (22.2%) had lesions in the chiasm, and 4/8 (50.0%) had CE. For all
patients, a prior ON lesion was confirmed. None of the T2W-hyperintense chiasmatic lesions

identified in the cohort resolved completely over time.
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Spinal Cord

New upper SC lesions were identified in 19/159 (11.9%) patients without previous lesions,
with a range of follow-up times between 71 days and 3.5 years. Complete resolution of upper
SC lesions was observed in 13/159 (8.2%) patients between 48 days and 3 years of follow-up.
New lower SC lesions developed in 12/137 (8.8%) patients who presented a normal SC
baseline scan within 4 days to 4 years of follow-up (Supplemental Figure S1B). In 5/137
patients (3.7%), complete lesion resolution occurred between 37 days and 3 years.

Of the 63 patients with available acute MRIs, 58 had upper SC MRI (Supplemental Table 9),
with 47 (81%) showing lesions and the majority exhibiting CE (n=37/47, 78.7%).

Of the 63 patients with available acute MRIs, 50 had lower SC MRI (Supplemental Table 9).
Forty-three of these patients had lesions (86.0%), and 34/43 (79.1%) had CE. For all patients,

a myelitis attack within the new lesion was confirmed.

MRI analysis of acute inflammation and summary of findings

ON CELs (14/19 — 74%) were often seen in acute CE MRIs within 15 days after any type of
relapse, with a high incidence after optic neuritis.

Two SC CE lesions were found to be silent; however, for both lesions, affected patients had
confirmed acute relapse - one with a severe optic neuritis with visual loss and the second
patient with a severe brainstem attack following with visual loss due to optic neuritis several
days after the clinical visit. No other silent lesions were found in the entire cohort.

Based on our findings from the meta-analysis, radiological readings (acute and longitudinal),
and other single-center studies, we propose recommendations for MRI sequences that can
serve as a starting point for standardized imaging protocols at radiology departments and/or

at specialized NMOSD centers (Supplemental Table S11).
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Table S11 | 1.5 or 3T MRI protocol recommendations for patients with AQP4-IgG+NMOSD

monitoring and research

Location and Sequence

Analysis Recommendations

Brain:

3D isotropic sagittal T2-
weighted or FLAIR* sequence,
including coverage of the upper

cervical cord

Clinical radiology:

- Accurate lesion detection (dissemination in time
and space), especially around the periventricular
and juxtacortical regions

- Simultaneous identification of
brainstem/medullary lesions possible

Experimental analysis:

- Lesion load calculation (volumetric analysis)

Brain:

3D isotropic sagittal T1-
weighted sequence, including
coverage of the upper cervical
cord with and without

Gadolinium contrast agent

Clinical radiology:

- Detection of contrast-enhancing T1W lesions in
acute attack settings (within a week of any attack
type)

Experimental analysis:
- Volumetric analysis of brain regions

- Simultaneous volumetric analysis of upper

cervical cord possible

Spinal cord:

2D sagittal T2- or PD-weighted
or STIR sequence, covering both
upper and lower cord regions;
slice thickness </= 3mm;
followed by 2D axial T2- or PD-
weighted sequence covering
lesions detected in sagittal

plane

Clinical radiology:
- Accurate detection of lesions in the cord and
location, dissemination in time and space

- Spinal cord atrophy assessment

Spinal cord:
2D sagittal T1-weighted

sequence, post i.v. gadolinium

Clinical radiology:
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administration, covering both - Detection of contrast-enhancing lesions, thus,
upper and lower cord regions; only required in acute attack settings (< 20 days
slice thickness </=3mm from a myelitis attack)

- Spinal cord atrophy assessment

Orbits: Clinical radiology:

Coronal 2D T2-weighted fat - Detection of T2W hyperintense lesions in the ON
saturated and chiasm (dissemination in space and time)
Orbits: Clinical radiology:

Coronal 2D T1-weighted fat - Detection of contrast-enhancing lesions, thus,
saturated, post i.v. gadolinium only required in acute attack settings (< 15 days
administration from an optic neuritis attack)

*The authors suggest FLAIR instead of traditional T2-weighted sequences for improved
brain lesion detection.
Abbreviations: ON = optic nerve, 2D = 2-dimensional, 3D = 3-dimensional, i.v. = intravenous.
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SUPPLEMENTAL DISCUSSION SECTION

Additionally, spinal imaging was available for all 5 patients, 4/5 of whom had cord lesions. LETM
was found in 3 patients, suggesting a preferential NMOSD diagnosis for these patients, whereas
short segment TM affecting both the upper SC and lower SC was observed in 1/4 patients.

However, few phenotypes expressing both MS and NMOSD imaging characteristics may exist.

SUPPLEMENTAL LIMITATIONS SECTION

Due to the large-scale real-world data collection, without restrictions based on MRI sequences
or matching clinical visits, we could not assess attack-related treatments or monitor chronic
lesions using contrast agents. Also because of the low number of acute MRIs and follow-up,
determination of CE in different CNS compartments could not be statistically assessed. However,
SC CELs seem to persist the longest, particularly after a myelitis attack. Our acute longitudinal
subcohort indicates blood—brain barrier leakage within 2 weeks of optic neuritis or disease-
related relapse in the brain, ON, and chiasm, in contrast to the SC. Larger, prospective studies are
required to evaluate whether CELs are observed only in attack-related region(s) and persist after
relapse.

Finally, due to the low number of acute MRIs and follow-up, determination of CE in different CNS
compartments could not be statistically assessed. However, SC CELs seem to persist the longest,
particularly after a myelitis attack. Our acute longitudinal subcohort indicates blood—brain barrier
leakage within 2 weeks of optic neuritis or disease-related relapse in the brain, ON, and chiasm,
in contrast to the SC. Larger, prospective studies are required to evaluate whether CELs are

observed only in attack-related region(s) and persist after relapse.
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