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Bquground Gnd Aims Methods Table 1: Demographic feotureool subjects in oncles, stratified by rt. oles given as s standard devioti parentheses, ron square brackets. —
. . . . . urraio raz ngian - - ota
Accumulating evidence suggests neurovascular T1 and FLAIR images for all subjects were input into our previously @ PD 28 109 49 196 NA 23 405
dysfunction may be implicated in Parkinson’s disease  developed ENIGMA-PD-WML pipeline (https://github.com/UCL- ad = - > i~ & = o
% ) . ARC/Eni mo—PD—WML) bRl BE TS @urterTEtiEE] WL Age PD | 60.8(7.59)[42-74] | 60.9(10.90)[30-82] | 69.0(7.73)[52-89] | 617 (10.09)[34 - 85] NA 63.7 (7.46) [40 - 75] 63.2 (8.75) [30 - 89]
(PD)!2. White matter lesions (WML) are an accepted gm . P : o HC | 56.9(10.25)[31- 76] NA 663 (7.21)[62-81] | 610(1154)[31-83] | 645(1178)[30-85] | 660(6.35)[46-72] | 63.0(9.43)[30 - 85]
neuroimaging marker of small vessel diseases. segmentation using the UNet-pgs algorithm®. Binary WML maps Male/Female % B2 64.3/35.7 716/28.4 75.5/24.5 66.3/33.7 NA 60.9/391 67.7/32.3
. . . . . . in MNI space were generqted for group Qn0|yseS. HC 33.3/66.7 NA 47.1/52.9 65.6/34.4 48.4/51.6 68.8/31.2 52.6/47.4
Flndlngs on WML In PD remain COHf|ICted4’5, Ilkely due to Reaional analvses were performed usina the Bullseve? tool and H&Y Stage* 1.8 (0.75) 1.9 (0.47) 2.6 (0.94) 1.6 (0.52) NA NA 2.0 (0.67)
the heterogeneity of the disease and methodological vogel-wise an)::Iyses wefe performed usgiJng NiiStot8yin MATLAB. ILIZ:;S R 70::?37) Z‘é‘féfé) zjo(?éi)) Eﬁ Eﬁ Ei 2226((2?)
opproaches. We performed an initial Iarge-data N MDS-UPDRS Part IIl* 25.4 (10.29) 28.8 (11.98) 38.0 (1.57) 20.8 (8.71) NA 26.8 (11.50) 28.0 (10.81)
analysis of WML patterns and associations with Associations were assessed between WML and Hoehn and Yahr MocCA PD 251(3.98) 260 (3.14) 248 (3.78) 268 (2.26) NA 272 (204) 26,0 (304)
Bl el - ti_sit hort th (H&Y) stage, MDS-UPDRS Part lll scores, MoCA scores and HC 27.5 (2.32) NA 28.0 (2.34) 28.3 (111) 27.3 (211) 277 (163) 27.8 (1.90)
(E:I\IITIGCISIIA e:DUEeiln O.mUNI—SI e CO 9r éom .e subtype in PD patients and MoCA scores in heolthy controls (HC) Vascular Risk L% 0.4 (1.07) 1.5 (118) 17 (167) 1.2 (118) NA NA 1.2 (1.28)
-PD (Enhancing Neuroimaging Genetics using FDR correction at a significance level of p<0.05. WML in Score He 12(20D NA o) HeoD 05028 NA L6 (L50)

. . . . . Buffalo: Buffalo Neuroimaging Analysis Center New York USA; Graz: Medical University of Graz Austria; HC: Healthy Controls; H&Y: Hoehn and Yahr Scale; LEDD: Levodopa Equivalent Daily Dose; MDS-UPDRS:
th rOUg h M eta AnO IySIS) CO nsortl um. Wh |te mqtter trQ CtS were |OCGted USI ng the N C]tBrC] N I_Q b Qtlasq Movement Disorder Society Unified Parkinson's Disease Rating Scale; MoCA: Montreal Cognitive Assessment; NW England: University of Manchester UK; PD: Parkinson's Disease; PPMI: Parkinson’s Progression

Markers Initiative; UCSF: University of California San Francisco USA. PPMI-1 collated by Amsterdam UMC, PPMI-2 collated by UCL. Asterisk represents clinical features only collected in PD patients.

Results In voxel-wise analyses, WML were associated with higher H&Y stage (n=375, z-score 3.13 to 6.76) [Figure 3, Table 3], worse MDS-UPDRS Part
Six sites contributed clinical and neuroimaging data: 405 PD (mean age=63.2 + 8.8 Il scores (n=398, z-score 3.70 to 6.39) [Figure 4, Table 4] and worse MoCA scores (n=403, z-score -3.05 to -6.02) [Figure 5, Table 5].

years, 32% female) and 254 controls (mean age=63.0 = 9.4 years, 47% female) [Table 1]. No significant associations were found with subtype in PD or MoCA in HC.

No significant differences in overall WML burden were found between PD (n=405) and
HC (n=254) (volume t(657)=1.65, p=0.099; frequency t(657)=195, p=0.052).

The Bullseye plots of WML spatial distribution are shown in Figure 1.
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Figure 1: Bullseye plots showing the spatial distribution of WML in PD (n=405) and HC (n=254) subjects. Panel A shows the median and
interquartile range WML frequency per region for PD. Panel B shows the same for HC. WML frequency is defined as the volume of WML in that region divided

by the total volume of the region. Red regions represent greater frequency; yellow regions represent lower frequency. The layer closest to the centre of the Figure 3: Voxels showing significant association between WML and H&Y Figure 4: Voxels showing significant association between WML and Figure 5: Voxels showing significant association between WML and
plot represents the most periventricular layer; the outer layer represents the layer which meets the cortex. stage for PD subjects (n=375). Q-value of 0.05, WML present in a minimum of MDS-UPDRS Part lll scores for PD subjects (n=398). Q-value of 0.05, WML MoCA score for PD subjects (n=403). Q-value of 0.05, WML present in a
20 subjects. Significant z-scores ranging from 3.13 to 6.76. present in a minimum of 20 subjects. Significant z-scores ranging from 3.70 to 6.39.  minimum of 20 subjects. Significant z-scores ranging from -3.05 to -6.02.
. . el . f J g ging g ging
!:rontal quer ]-(F]-) Gnd OCCIPItal IOye I:S ]-’ 2 Gnd 3 (O]., 02: 03) were pIC ed as reg|0n3 O Table 3: Clusters showing a significant association between WML and H&Y Table 4: Clusters showing a significant association between WML and MDS- Table.5: Clusters showing a significant associc:tion.betwe.e.n WML and MoCA
interest followi ng BUIlseye GﬂGlYSlS [Flgure 2] stage in PD (n=375). Q-value of 0.05, WML present in a minimum of 20 subjects. UPDRS Part lll scores in PD (n=398). Q-value of 0.05, WML present in a minimum score in PD (n=403). Q-value of 0.05, WML present in a minimum of 20
The tract containing each cluster peak is shown in bold. of 20 subjects. The tract containing each cluster peak is shown in bold. subjects. The tract containing each cluster peak is shown in bold.
In PD, significant associations were found between F1 and H&Y stage (p=0.048 [0.00 to Cluster  PeakMNi . Cluster  PoakMNI Cluster ek
. i ] dinat i size coordinates White Matter Tracts size coordinates
0.02]), MDS-UPDRS Part Il (0.022 [0.01 to 0.11] and subtype (p = 0.003 [0.19 to 0.89]); Ol White Matter Tracts g coordinates TN, White Matter Tracts S cordinates TS0 e scor
and MoCA (p=0.035 [-0.03 to 0.00]); and O3 and H&Y stage (p=0.035 [0.00 to 0.05]) L Internal Capsule L Corpus Callosum 484 | scisyor | gmo L Inferior Longitudinal Fasciculus |
- . . L Corpus Callosum, L Corticospinal , ) o L Corpus Callosum, L Internal Capsule, L Optic
when age, sex and vascular risk were included in the model as confounders [Table 2]. L Optic Radiation, L Gortico-ponto-ceraballar, L 176 | gmeas | g7 L OPticRadiation Radiation, L Corticospinal, L Cortico-ponto-cerebellar, | 987 | ~29x-67x6 | -6.02
Inferior Longitudinal Fasciculus, L Inferior Occipito- ‘ L Corpus CO”O,SUH?’ L Intern.al Capsule, L Inferior Occipito-frontal fasciculus
No significant association with MoCA was found in HC. frontal Fasciculus rerlor ongitucinl Foseiaus. 396 | -30x-62x7 | 572 RCorpus Callosum 230 | 17x0x22 | -5.96
R Internal Capsule ort!co—poth—Cere eldar, .OI’tICOSplnCI,
. | 3 frreweie Resioier Sesiat, R Camus Callssur L Inferior Occipito-frontal Fasciculus L Corpus Callosum 40 ~14x29x4 | -5.29
Table 2: Statistical associations of WML frequency in frontal layer 1 and occipital layers 1,2 and 3 et Hant - 010 R Inferior Occipito-frontal Fasciculus | 864 23x-49x29 6.06 R Internal Capsule L Corpus Callosum
with H&Y stage, MDS-UPDRS Part I, MoCA and subtype in PD sub.jects. A.ge, sex or\d vascular risk 2 Gl ’ R Corpus Callosum, R Arcuate Posterior Segment, L Inferior Occipito-frontal fasciculus 612 -17x9x23 | -5.27
were included in the model. Presented as p-values with 95% confidence intervals in brackets. 008 R Corpus Callosum 1430 I - R Inferior Occipito-frontal Fasciculus, 383 30x-52x13 5.44 R Internal Capsule
LC Call ' R Inferior Longitudinal Fasciculus R Corpus Callosum, R Arcuate Posterior Segment, 712 20%-49x19 | -513
H&Y Stage (n=375)  MDS-UPDRS Part Il (n=378) MoCA (n=380) Subtype (n=317) orpus Laliosum : . .
i L Inferior Occipito-frontal Fasciculus, L Uncinate 1647 -18x25x11 5.85 R Inferior Occipito-frontal fasciculus
0.048 0.022 0.663 0.003 ’ R Corpus Callosum 244 18x-8x23 5.38
Frontal Layer1 R Corpus Callosum R Corpus Callosum )
(IO 007 (LN Senio Qe LI Q1) 004 R Inferior Occipito-frontal Fasciculus 91 22x-81x3 4.73 R Corpus Callosum 41 13x12x20 512 R Inferior Occipito-frontal fasciculus, R Uncinate o Ox30x4 | —0.05
. 0.305 0.763 0.035 0.057 L Corpus Callosum 34 -20x82x3 419 R Corpus Callosum 35 16x27x13 | -4.82
Occipital Layer 1 (-0.01 to 0.03) (-0.05 to 0.06) (-0.03 to 0.00) (-0.00 to 0.02) | |
0.994 0.698 0122 0.452 — o ConCIUSions This work was supported by grants Author affiliations:
oG : : : : Subcortical
Occipital Layer 2 (-0.02 to 0.02) (-0.07 to 0.04) (-0.00 to0 0.02) (-0.02 to 0.01) L 000 N . . . o . ROINSI07513 and RFINS136995.
0.035 o ase o ees . Figure 2: Bullseye plots showing the four WML in important white matter tracts are associated with motor and cognitive symptoms and disease
Occipital Layer 3 ' Ao A A CAAE regions of interest used to assess association . . - . .
(000 to 005) (-0.07 t0 016) (-003t0002) | (-005t0001) SO T L e, stage in PD, suggesting WML could serve as potential biomarkers of vascular pathophysiology of PD.
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