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n correlation  Tinetti balance and gait score

i p- Adjusted
value  p-value'

Age -0.11 0.068 0.086
Disease duration (years) -005 0.024 0035
Levodopa equivalent daily dose ~0402 | <0.0001 0.001
(mg/day)

UPDRS total score ~0746 | <00001 0.001

APA parameters on CoP displacement

APAs duration (s)

APAL(5) o1 0.26 0297
APA2a (s) ~0.448 <0.0001 0.001
APA2D (5) ~0.304 0.002 0005
LOC () -402 <0.0001 0001

APAslength (cm)

APAI (cm) 0315 0.001 0.004
APA2a (cm) ~0.05 0.61 061
APAZD (cm) 018 0.07 0.086
LOC (cm) 019 0.06 0078
APAs velocity (cm/s)

Mediolateral direction (X)

APAL (X) (cm/s) 0.294 0.003 0.006
APAZa (X) (cm/s) 0325 0.001 0003
APAZD (X) (cms) 0.246 0.013 0021
LOC (X) (cm/s) 037 <0.0001 0001

Anteroposterior direction ()

APAI (Z) (emls) 0.10 033 035
APAZ (Z) (cmls) 0252 001 002
APA2b (Z) (cm/s) 0335 0.001 0.003
LOC(Z) (em/s) 0.11 029 032

UPDRS, Unified Parkinson’ Disease Rating Scales 2= Track velocity (m/s) in the segments in
the anteroposterior direction; x=Track velocity (my/s) in the segments and in the mediolateral
direction; = Adjusted p-value s calculated by Benjamini-Hochberg false discovery rate.
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Univariable® Model

Regression coefficient Standard error Fpartial
Constant 3129 0932 <0.0001
UPDRS total score (off-state) -0219 0.029 ~0.640 1352 <0.0001
APAZa (5) ~7.186 3132 ~0211 1352 0.024

= Significant univariable included LEDD, UPDRS total score, disease duration, APA2a (s), APA1 (m), APA2b (m), APA1 (X) (m/s), APA2a (X) (m/s), APA2b (X) (m/s), APA2a (Z) (m/s),
APAb (2) (m/s), LOC (5) and LOC (X) (m/s). APA, Anticipatory postural adjustment; LEDD, levodopa equivalent daily dose; UPDRS, Unified Parkinson's Disease Rating Scale; VIF, variance
inflation factor. Model: R* =0.54. Predictors in the model: constant, UPDRS total score (off-state), APA2a (s).
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coel
Total effects (total relationship, path ¢)*

“The relationship between the UPDRS total score and Tinetti balance and gait score 0279 0024
Direct effects, path ¢/

“The relationship between the UPDRS total score and Tinetti balance and gait score by ~0233 0028
including the APA2a (5) into the model

Indirect effect, path a
“The effect of the UPDRS total score on the APA2a (s) 0.005 0.001
Indirect effect, path b

The effect of the APA2a () on the Tinetti balance and gait score -19.76 3428

= UPDRS total score (independent variable); Y = Tinetti balance and gait score (dependent variable); M
reduction of the relationship between the independent and dependent variables (Tinetti balance and g
the model (direct path, path ') (Sobel test, p=0.047).

Standard error

<0.0001

<0.0001

<0.0001

<0.0001

\PA2a value (mediator). €= The mediation effects axb which is defined as the
core-UPDRS total score) (total relationship, path c) by including the mediator into,
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Patients (n = 110)

Age, years 68,1497
Sex (men/women) 55/55
Body mass index (kg/m?) 251442
Disease duration, years 53245
UPDRS total score (off-state) 3112151
UPDRS I (Mentation, behavior, and mood) 17214
UPDRS 11 (ADL score)

UPDRS 111 (motor score) 178495
UPDRS IV (motor complications) 17515
Hoehn and Yahr Staging 21209
LEDD (mg/day) 809.2£571.8
Tinetti balance and gait score (off-state) 23457

UPDRS, Unified Parkinsonis Disease Rating Scale; ADL, activity of daily livings LEDD,
Levodopa equivalent dose.
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PD (n=110) healthy p-value

volunteers
(n=30)

APAs duration (s)

APAIL(s) 0.56(0.24) 055 (0.18) 023
APA2a (s) 0.31(0.16) 020 (0.08) 0.003
APA2b (s) 0.18(0.07) 0.14 (0.04) 0.005
LOC(s) 0.78(0.18) 067 (0.13) 0.003

APAslength (m)

APAI (cm) 262(1.27) 4.92(1.49) <0.0001
APA2a (cm) 5.18(2.02) 697 (269) <0.0001
APA2b (cm) 5.62(1.68) 6.24(1.88) 090

LOC (cm) 14.55 (1.89) 1551 (1.75) 0.014

APAs velocity (m/s)

Mediolateral direction (X)

APAL (X) (cm/s) 3.64(2.19) 6.64(3.3) <0.0001
APA2a (X) (em/s) 10.03 (4.55) 16.1 (6.49) 0.015
APAZb (X) (cm/s) 9.36 (5.65) 1294(8.52) 0.96
LOC (X) (cm/s) 1951 (5.49) 2371 (566) <0.0001

Anteroposterior direction (Z)

APAL(Z) (cmls) 423(238) 678 (3.67) 0.001
APA2a (Z) (emls) 1675 (10.17) 3219 (13.46) <0.0001
APA2b (Z) (cm/s) 3362 (11.31) 46.66 (15.07) 0.009
LOC (2) (cm/s) 290 (2.0) 284(2.39) 089

2="Track velocity (m/s) in the segments in the anteroposterior direction; x= Track velocity
(m/s) in the segments and in the mediolateral direction.
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exposure
Cathepsin B
Cathepsin E
Cathepsin F
Cathepsin G
Cathepsin H
Cathepsin O
Cathepsin S
Cathepsin L2
Cathepsin Z

pval
0.002
0.165
0.138
0.262
0.354
0.185
0.453
0.422
0.838

h{lllffflfi

protective factor risk factor

OR(95% Cl)
0.888 (0.823 t0 0.957)
1.094 (0.964 to 1.242)
0.931 (0.846 t0 1.023)
1.064 (0.955 to 1.185)
1.026 (0.971 10 1.083)
1.106 (0.952 to 1.285)
0.976 (0.918 10 1.039)
0.950 (0.840 to 1.076)
0.990 (0.904 to 1.085)
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Experimental Control Mean Difference Mean Difference

—Study or Subgroup Mean SD Total Mean SO Total Weight IV, Random, 95%Cl 1V, Random, 95% CI
3.1.1 Acupuncture
Fan 2022 1416 355 32 1494 350 32 103%  -0.78[-253,0.97]
Subtotal (95% CI) 32 32 103%  -0.78(-2.53,0.97]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.38)
31287
Anja JH 2021 11 11 24 144 53 24 43% ~2.70 [-6.24, 0.
Dobkin RD 2011 1473 454 41 1821 435 39 93%  -348(543,
Dobkin RD 2019 1648 439 37 1988 425 35 91%  -340(-540,
Pan 2018 14 16 34 142 21 34 157%  -280(-369,
Yang 2023 973 221 33 1124 25 33 141%  -1.51(-2.65,-0.37] =
Subtotal (95% CI) 169 2.57(:3.33, 1.82) >
Heterogeneity: Tau® = 0.16; Chi* = 5.09, df = 4 (P = 0.28);
Test for overall effect: Z = 6.67 (P < 0.00001)
3.1.3 Exercise
Zhy 2020 1484 293 19 1481 383 22 87% 003204210 —
Subtotal (95% CI) 19 22 87%  0.03[-204,210) | —eE—
Heterogeneity: Not applicable
Test for overall effect: Z = 0.03 (P = 0.98)
31.41TMS
Li 2020 1008 139 24 1096 1.39 24 16.4% -0.88[-1.67,-0.09] —
Wu 2019 16 33 50 147 41 50 12.0% -3.10[4.56, -1.64] —
Subtotal (95% CI) 74 74 28.4%  -1.90(4.07,0.27) | —r——
Heterogeneity: Tau? = 2.11; Chi* = 6.89, df = 1 (P = 0.009); I = 85%
Test for overalleffect: Z = 1.72 (P = 0.09)
Total (95% CI) 294 293 100.0%  -2.00 [-2.83,-1.17) -

Heterogeneity: Tau? = 0.93; Chi = 23.23, df = 8 (P = 0.003);
Test for overall effect: Z = 4,73 (P < 0.00001)
Test for subarouo differences: Chi® = 7.75. df = 3 (P = 0.05).

-4 2 o 2 4
Favours [experimental] - Favours [control]
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Experimental Control
Study or Subgroup  Mean SO Total Mean SD Total Weight
5.1.1CBT
Bernini S 2019 2352 278 17 1911 332 18
Subtotal (95% CI) 7 18
Heterogeneity: Not applicable
Test for overall effect: Z = 4.27 (P < 0.0001)
5.1.2 Exercise
Rios Romenets 2015 274 21 18 261 32 15
Solla P 2019 264 347 10 2522 268 10
Wang 2022 274 21 23 261 32 22
Wu 2018 2178 207 28 2033 216 24
20 2020 2252 264 19 2252 264 22
Subtotal (95% CI) 98 93
Heterogeneity: Tau® = 0.00; Chi* = 2.23, df = 4 (P = 0.69); F = 0%
Test for overall effect: Z = 2.99 (P = 0.003)
5.1.31TMS
Cheng 2022 269 218 11 2188 386 16
He 2022 271 23 20 241 38 15
Subtotal (95% CI) 3 31

Heterogeneity: Tau” = 0.74; Chi = 1.58, df = 1 (P = 0.21); I = 37%
Testfor overall effect: 2 = 3.94 (P < 0.0001)

Total (95% C1) 146 142

Heterogoneity: Tau® = 1.69; Chi" = 21.08, df =7 (P = 0.004); I = 67%

Test for overall effect: Z = 3.65 (P = 0.0003)

‘Mean Difference
1V, Random, 95% C

Mean Difference

120%
12.0%

126%

9.1%
14.1%
16.2%
139%
65.9%

108%
11.3%
21%

100.0%

Test for subaroup differences: Chi* = 14.70. df = 2 (P = 0.0006). I* = 86.4%

441(2.39,6.43)
441(239,6.43]

1.30[-0.59, 3.19)
1.18[1.54, 3.90)
1.30[-0.29, 2.

502(273,7.31)
3.00(0.83, 5.17)
398200, sssl

240(0.97,3.23)

1V, Random, 95% C1
———
e
s
-
4 2 o0 2 4

Favours [control] Favours [experimental]
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Experimental Control Mean Difference Mean Difference

—Study or Subgroup  Mean SD Total Mean SD Total Weight IV.Fixed,95%Cl  IV.Fixed 95%Cl
41187

Bernini S 2019 2552 202 17 2538 209 18 129% 0.14[-122.150] ——

Pan 2018 234 36 34 205 31 34  94% 290(1.30,4.50] =
Paris AP 2019 2856 103 16 2742 193 12 165% 1.14(-0.06,2.34) ==
Petrelli A 2014 286 16 22 276 17 21 244% 100(001.199] =
Subtotal (95% CI) 8 85 63.1% 1.14[0.53,1.76] >
Heterogeneity: Chi* = 6.82,df = 3 (P = 0.08); I = 56%

Test for overall effect: 3.64 (P = 0.0003)

4.2 Exorciso

Moon S 2020 293 07 8 287 19 9 134% 060(-0.73,1.93)

Subtotal (95% CI) 8 9 134% 0.60(0.73,1.93)

Heterogeneity: Not applicable

Test for overall effect: Z = 0.8 (P = 0.38)

413 1TMS

Cheng 2022 2736 28 11 264 337 16 44% 096(-1.38.3.30) ———
Su2012 202 32 29 181 38 26 68% 210(0.23,397) ——
Wu 2019 193 33 50 176 38 S0 123% 1.70(0.30.3.10) —
Subtotal (95% C) % 92 234% 1.68[0.67,2.69] -
Heterogeneity: Chi* = 0.56, df = 2 (P = 0.76); I = 0%

Test for overall effect: Z = 3.26 (P = 0.001)

Total (95% CI) 187 186 100.0% 1.20 (0.71,1.68) >

Heterogeneity: Chit = 9.05, df =7 (P = 0.25); ' =
Test for overall effect: Z = 4.80 (P < 0.00001)
Test for subarouo differences: Chi? = 1.68.

-4 -2 0 2 4
Favours [control] Favours [experimental]

0%
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Experimental Control

Mean Difference

Mean Difference

—Study or Subgroup  Mean SO Total Mean SO Total Weight IV.Random.95%Cl  IV.Random.95%Cl

1.1.1 Acupuncture

Kluger BM 2016 107 204 47 1004 214 47 19.0%
Zhang 2020 12248 1148 48 97.82 994 48 20.7%
Subtotal (95% CI) 95 95  39.8%
Heterogeneity: Tau® = 151.38; Chi* = 13.94, df = 1 (P = 0.0002); I* = 93%
Test for overall effect: 1.77 (P = 0.08)

112CBT

Pan 2018 1334 179 34 1165 167 34 19.1%
Subtotal (95% CI) 34 34 194%
Heterogeneity: Not applicable

Test for overall effect: Z = 4.03 (P < 0.0001)

11.37TMS

Su2012 1191 109 29 814 92 26 204%
Wo 2019 1002 126 50 %03 103 50 207%
Subtotal (95% CI) 9 76 41.1%

Heterogeneity: Tau* = 380.10; Chi* = 6110, df = 1 (P < 0.00001); I = 98%
Test for overall effect: Z = 1.71 (P = 0.09)

Total (95% CI) 208 205 100.0%
Heterogeneity: Tau* = 149.39; Chi* = 76,08, df = 4 (P < 0.00001); I = 95%
Test for overall effect: Z = 3.42 (P = 0.0006)

Test for subarouo differences: Chi* = 0.25. df = 2 (P = 0.88). P = 0%

6,60 -1.85, 15.05)
24.66 2036, 28.96]
16.01[1.67, 33.69]

16.90 (8.67, 25.13)
16.90 (8.67, 25.13)

37.70 (3239, 43.01)
9.90(5.39, 14.41)
2376 (:3.48,51.01)

19.35 (8.26, 30.43)

St
-

r—

50

25 [ 25 50
Favours [control] Favours [experimentai]
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Experimental Control

—Study or Subgroup _ Mean _SD_Total Mean SD Total Weight IV.Random.95%Cl  IV.Randg

2.1.1 Acupuncture

Lu2022 675 468 32 912 605 33 58%
Xia 2012 1423 388 30 1303 374 30 65%

2020 911 334 48 1572 268 48 7.4%
Subtotal (95% CI) 110 1M 19.5%

Tau? = 20.05; Chi* = 47.17, df = 2 (P < 0.00001); I = 96%
Test for overall effect: Z = 0.9 (P = 0.32)

24.2C8T

Anja JH 2021 77 54 24 99 55 24 54%
Dobkin RD 2011 1358 472 41 1933 455 39 64%
Dobkin RD 2019 1444 455 37 2133 466 35 63%
Pan 2018 136 24 34 175 29 34 74%
Yang 2023 10 379 33 1239 353 33 67%
Zhou 2014 1362 538 50 1897 525 50 6.4%
Subtotal (95% CI) 219 215 382%

Heterogeneity: Tau® = 1.96; Chi* = 15.26, df = 5 (P = 0.009); F = 67%
Test for overall effect: Z = 6.27 (P < 0.00001)

2.1.3 Exercise
Xi 2022 776 273 33 1133 248 33 7.1%
Zhu 2020 1611 316 19 1538 401 22 63%
Subtotal (95% CI) 52 55 134%
Heterogeneity: Tau* = 8.41; Chi = 11.08, df = 1 (P = 0.0009): I = 91%
Test for overall effect: Z = 0.71 (P = 0.48)

21.41TMS

CardosoEF2008 1345 886 11 95 486 10 29%
Chen 2022 1593 45 20 1914 48 20 61%
Li2020 854 124 24 908 124 26 74%
Su2012 165 48 29 207 59 26 56%
Wu 2019 93 27 50 12 43 50 7.0%
Subtotal (95% CI) 143 139 29.0%

Heterogeneity: Tau? = 2.67; Chi' = 17.48, df = 4 (P = 0.002): F = 77%
Test for overall effect: Z = 2.15 (P = 0.03)

Total (95% CI) 524 520 100.0%
Heterogeneity: Tau? = 5.93; Chit = 142.71, df = 16 (P < 0.00001); F = 89%
Test for overall effect: Z = 4.44 (P < 0.00001)
Tast for adicnns dirances: Chr BB &

Mean Difference

-2.37(4.99,0.25]
120073, 3.
-6.61(7.82, 5.
-2.63 [-7.83, 2.56)

-2.20(-5.28, 0.
“5.75[7.78,

-6.89[-9.02, -4.76)
-3.90[-6.17,-263)
-2.39[4.16,-0.62)
-535(-7.43,-327)
-4.46 [-5.85, -3.06]

-3.57[4.83,-2.31)
073147, 293)
1.52(-5.73,2.69]

3.95(-2.09, 9.99)
-3.21[-6.60,-0.82]

270 [4.11, -1
-1.96 [:3.75, -0.18]

-2.98 [4.29, 1.67]

Mean Difference

>

-10 5 ) []
Favours [experimental] - Favours [control]

10
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Experimental Control

—Study or Subgroup _ Mean  SD Total Mean SO Total

7.1 CBT

Dobkin RD 2011 1309 814 41 19.03 837
Dobkin RD 2019 1329 759 37 1633 731
Subtotal (95% CI) 7

Heterogeneity: Chi = 1.29, ¢ = 1 (P = 0.26); ' = 23%
Test for overal effect: Z = 347 (P = 0.0005)

7.1.2 Exercise.

Rios Romenets S 2015 7.3 44 18 77 72

Subtotal (95% CI) 18

Heterogeneity: Not applicable
Test for overalleffect: Z = 0.19 (P = 0.85)

743 TMS

Cardoso EF 2008 1491 951 11 11 631
81 792 11 1063 7.72
2

Cheng 2022
Subtotal (95% CI)
Heterogeneity: Ch¥ = 1.92,df = 1 (P = 0.17); I = 48%
Test for overall effect: Z = 0.12 (P = 0.90)

Total (95% CI) 18
Heterogeneity: Chi* = 7.8, df = 4 (P = 0.10); I = 49%
Test for overall effect: Z = 2.73 (P = 0.006)

Test for subarouo differences: Chi* = 4.65. df = 2 (f

Mean Difference Mean Difference
Weight _1V. Fixed, 95% CI IV, Fixed, 95% CI
39 286% -5.94(-9.56.-232] R
35 31.6% -3.04[6.48,0.40] ==
74 602% -4.42(-691,-1.92] >
15 215% -040(4.57,3.77)
15 215% -0.40[4.57,377) -
10 80% 391(2:94.10.76)
16 103% -253(855,3.49)
26 18.3% 0.28(4.24,4.80]
115 100.0% -2.69 [-4.63, 0.76] L 4
20 -0 0 0 20
Favours [experimental] Favours [control]

10). P = 57.0%
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PD Control

(n=477) (n=477)

Gender, male, n (%) 235(493)  207(434) | 0.069
Age, years, mean £ SD 641596 64057 0961
Education, years, median (IQR) 80(60) 50(50) 0.652

Age of disease onset, years, mean£SD | 58.1£9.9 -

Duration of disease, years, median
30(50) - -
(IQR)

n, number; SD, standard deviation; IQR, interquartile range.
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Model 1 Model 2 Model 3

N3 SE SE
Baseline
+ MDS-UPDRS-III total score -037 130 0779 -0.59 128 0.644 -037 121 0762
- ~0.13 033 0686 ~014 033 0670 ~0.12 032 0717
ATremor subscore
ARigidiy subscore ~0.14 040 0721 -021 039 0,603 -0.16 039 0674
ABradykinesia subscore ~0.36. 0.60 0541 —0.43 059 0463 035 057 0544
Adsial subscore o 029 0713 006 0.28 0842 013 026 0624
Rp— 093 213 0664 064 236 0785 090 219 0679
» MoChscore 006 050 0906 007 044 0.884 0.00 045 0995
« FEDSGscore 025 032 0432 021 032 0520 025 031 0429
N 007 024 0787 012 0.26 0.651 010 026 069
« §5-12score
Follow-up 1 (1 year)
+ MDS-UPDRS-III total score -121 130 0353 —144 128 0.262 -117 121 0334
Aremor subscore ~027 033 0.409 ~028 033 0397 -025 032 0428
ARigidity subscore -018 040 0651 -024 039 0538 -019 039 0620
ABradykinesia subscore -057 060 0339 ~0.64 059 0.279 051 057 0373
Adsial subscore -015 029 0594 -020 0.28 0472 ~011 026 0.665
e ~091 213 0670 -119 236 0613 -092 219 0675
V- 038 050 0.450 038 044 0386 030 045 0505
A —— 020 032 0538 015 032 0,638 020 031 0521
007 024 0761 013 0.26 0.628 010 026 0688
- SS-12score
Follow-up 2 (2years)
+ MDS-UPDRS-IIf tofal score -214 130 0.101 -236 128 0.066 -204 121 0093
ATremor subscore -032 033 0320 ~033 033 0310 ~030 032 0337
ARigidiy sibscore 046 040 0247 -052 039 0185 0.6 039 0.234
R 06 050 0247 -0.76 059 0.198 ~0.66 058 0.254
~059 029 0.039¢ ~064 0.28 0.023* ~053 026 0.043%
AAxial subscore.
-269 213 0.206 -298 236 0.207 -261 219 0232
+ NMSS score
076 050 0127 077 044 0.082 0.66 045 0141
+ MoCA score
0.08 032 0812 003 032 0928 009 031 0773
+ RBDSQscore
039 024 o2 0.44 0.26 0.090 041 0.26 o3
+ $5-12score
Follow-up 3 (3years)
-571 130 <0.001%+ -594 128 <0.001%+ -542 122 <0.001%+%
+ MDS-UPDRS-III total score
-055 033 009 ~056 033 0.086 -052 032 009
ATremor subscore
~110 040 0.006% -117 039 0,003+ -106 039 0,007+
ARigidity subscore
~204 060 0.001+ -211 059 <0.001%+ -191 058 0.001%
ABradykinesia subscore
-148 029 <0.001%+ -153 0.28 <0.001%+ -136 026 <0.001%+%
AAxial subscore.
-523 213 0.014% -552 236 0.019% -478 220 0.030%
+ NMSS score
125 050 0.012% 126 044 0,005+ 106 045 0.018%
+ MoCA score
-036 032 0.260 ~041 032 0.198 -032 031 0308
+ RBDSQscore
070 024 0.004% 076 0.26 0.004% 070 026 0.007%

« $5-12score

Model 1—unadjusted model; Model 2—minimally adjusted model, adjusted for age and gender; Model 3—fully adjusted model, adjusted for age, gender, onset age, disease course, and LEDDs;
MDS-UPDRS-111, Part Il of Movement Disorders Society Unified Parkinson's Disease Rating Scale; NMSS, Non-motor Symptoms Scale; MoCA, Montreal Cognitive Assessment; REDSQ,
Rapid Eye Movement Sleep Behavior Disorder Screening Questionnaire; §5-12, 12-item Sniffn’Sticks test.  represents changes in outcomes by carrying G alleles of s660395. p value for
comparison of the evolution over time (results of GLMMs). Boldface indicates statistical significance (*p<0.05, *p<0.01, **#p <0.001),
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N (Frequency) Adjusted for gender and age

Genetic Model PD Control OR (95%Cl) p-value Adjusted OR

n (%) n (%) (95% CI) Bapvalie
Allele
A 765 (80.2) 711(74.5) Ref. Ref. Ref. Ref.
G 189 (19.8) 243(25.5) 0.72 (0.58-0.90) 0.003** 0.72 (0.58-0.89) 0.003**
Co-dominant
AA 318 (66.7) 273(57.2) Ref. Ref. Ref. Ref.
AG 129(27.0) 165 (34.6) 0.67 (0.51-0. 89) 0.005%* 0.68 (0.51-0.90) 0.007+*
GG 30(6.3) 39(8.2) 0.66 (0.40-1.09) 0.106 0.64 (0.38-1.06) 0.080
Dominant
AA 318 (66.7) 273(57.2) Ref. Ref. Ref. Ref.
AG+GG 159(33.3) 204 (42.8) 0.67 (0.51-0.87) 0.003%* 0.67 (0.51-0.87) 0.003%%
Recessive
AA+AG 447 (93.7) 438(91.8) Ref. Ref. Ref. Ref.
GG 30(6.3) 39(82) 0.75 (0.46-1.24) 0.262 0.72 (0.44-1.19) 0.203

‘number; OR, odds ratio; CI, confidence interval; Ref., reference. Boldface indicates statistical significance (p<0.05, **p<0.01, #**p<0.001).
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Characteristic Groups

G allele carrier G allele non-carrier
(n=169) (n=260)
Demographics information
Gender, male, n (%)" 12(615) 148 (56.9) 0343
Age, years, mean £5D" 63597 63.0£97 0591

Age of disease onset, n (%)°

EOPD 32(189) 59(227)
0352
LOPD 137 (81.1) 142(77.3)
Duration of disease, years, median (IQR)* 30(50) 30(5.0) 0905
Education, years, median (IQR)* 80(60) 80(6.0) 0535
Modified H&Y Stages, n (%)"
Early stage (stages 1.0-2.5) 148 (87.6) 224(86.2)
0672
Advanced stage (stages 3.0-5.0) 21024) 36 (138)
LEDDs, mg, median (IQR)* 3000 (275.0) 3000 (262.5) 0.190
Motor features
Motor Phenotype, 1 (%)*
™ 16(27.2) 74(285)
PIGD 105 (62.1) 164 (63.0) 0743
Indeterminate 18.(10.7) 22(85)
Initial motor symptom, 1 (%)"
Bradykinesia or rigidity 68(40.2) 118 (45.4)
0.293
Tremor 101 (59.8) 260 (54.6)
MDS-UPDRS-IIf score, median (IQR) 200(150) 200(160) 0971
Non-motor features
NMSS score, median (IQR) 270 (23.0) 230(27.0) 0431
MoCA score, median (IQR) 230(7.0) 225(7.0) 0769
RBDSQ score, median (IQR)* 10(40) 10(3.0) 0964
$5-12 score, median (IQR)* 50(40) 50(3.0) 0785

‘Chi square was used; Students ttest was used; ‘Mann-Whitney U test was used. 1, number; EOPD, Early-onset Parkinsons disease patients; LOPD, Late-onset Parkinson's disease patients;
LEDDs, L-Dopa equivalent daily dosages; TD, tremor dominant phenotype; PIGD, postural instability and gait difficulty phenotype; MDS-UPDRS-IIL, Part 1 of Movement Disorders Society
Unified Parkinson's Disease Rating Scale; NMSS, Non-motor Symptoms Scale; MoCA, Montreal Cognitive Assessment; RBDSQ, Rapid Eye Movement Sleep Behavior Disorder Screening
Questionnaire; SS-12, 12-item Sniffin' Sticks test; SD, standard deviation; IQR, interquartile range.
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N2 Wild-type nematode 20

owis pKIs2386, unc-54p:humaEEn a-synucleinz YEP + unc-119(+); yellow fluorescent 20
protein (YFP) expression in the muscles.

BZ555 egls1, dat-1p:GFP; green fluorescent protein (GFP) 20

TJ356 715356 [daf-16p:dal 6a/b:GEP + rol-6(su1006)] 20

CF1553, [muls84 ((pAD76) SOD-3p:: GEP+ rol-6)]; 20

Tem (°C)

Phenotypes
Wild type movement

Muscular a-synuclein expression

Dopaminergic Neurotoxic model
GEP for Daf-16 pathways expression

Anti-oxidative enzymes expressions
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Experimental

6.1.1 Acupuncture

Fan 2022 3147 1194 32 3506
Han 2022 3104 1441 48 3635
Kluger BM 2016 216 122 47 245
2017 03 255 19 195
Subtotal (95% CI) 146

Heterogeneity: Chi* = 4.64, df = 3 (P = 021); ! = 34%
Tost for ovoralleffect: Z = 1.95 (P = 0.05)

6.1.2CBT
Paris AP 2019 5025 2672 16 3408
Petrelli A 2014 23 37 2 23
Rodgers SH 2019 1728 194 15 2069
Veazey € 2009 404 13 5 372
Subtotal (95% CI) 58

Heterogeneity: Chi* = 5.81., df =3 (P = 0.12); ' = 48%
Test for overall effect: Z = 6.06 (P < 0.00001)

6.1.3 Exorc
Ca02021 2 233 31 288
Ferreira RM 2018 3172 1975 18 4724
Kalyani HHN 2019 1945 1245 17 1682
Moon S 2020 26 233 8 288
RiosRomenets S2015 264 189 18 245
Wang 2022 2078 143 23 2868
Wu 2018 492 928 24 4037
Xi2022 6745 455 33 7367
Subtotal (95% CI) 72

Heterogeneity: Chi* = 9.19, df = 7 (P = 0.24); I = 24%
Tost for overall effect: Z = 6.40 (P < 0.00001)

6.1.47TMS

Chen 2022 4926 1303 29 5362
112020 3146 418 24 3513
Subtotal (95% CI) 53

Hoterogeneity: Chi* = 0.05, df = 1 (P = 0.83); I = 0%
Test for overall effect: Z = 3.36 (P = 0.0008)

Total (95% C1) 429

Heterogenelty: Chi = 24.04, df = 17 (P = 0.12); I = 20%

Test for overall affect: Z = 9.40 (P < 0.00001)
Test for suborouo differences: Chi* =

Control Dif
—Study or Subgroup __ Mean _ SD Total Mean SD Total Weight  IV.Fixed. 95%Cl  IV.Fixed 95%Cl

666
174

15
152

205

37
163
186

253
213
101
253
129

12
879
389

987
418

32
48
a7
17
144

12
21
12

31
17
16

15
22
28

171

31
24

2%
17%
23%
04%
7.6%

02%
14.5%
39.0%

02%
53.9%

05%
0.4%
12%
04%
06%
12%
29%
17.0%
23.8%

20%
12.7%
147%

in Difference

350(:833,1.15)
+531(-11.70, 1.08)
-2.90 [-8.43, 2.63]
1080275, 24.35]
-3.04(-6.10,0.01]

1617 [-1.32, 33.66]
-4.30(6.51,-2.09]
-3.41(-4.76, -2.06]

320(-16.69, 23.09]
-3.54(-4.69, -2.40]

280 (-14.91,9.31)
-15.52(-29.15, -1.89]
263(-5.08, 10.34]
-2.80(-2591,2031)
1.90 (-9.00, 12.80]
+7.90 -15.60, -0.20]
-5.45(-10.39, -0.51]
6.22(:8.26,-4.18]
+5.63 -7.35, -3.90)

4361024, 1.52)
367 [:6.04, -1.30]
377 [-5.96,-1.57]

420 1000%  -4.03(-4.88,3.19]

45.d1=3(P=022). 1 =326%

20 0 0 10 20
Favours [experimental] - Favours [contro





OPS/images/fnagi-16-1363115/fnagi-16-1363115-g012.jpg





OPS/images/fnagi-16-1363115/fnagi-16-1363115-t001.jpg
Characteristics of literature Characteristics of the participants

Intervention

Measured
outcomes

References Years Country Sex (M/F) Sample Disease duration (y) Drug use/LEDD
/H&Y stage (mg/day)
NR/
[SRET4 c0 5014264
Kongetal. 2017 Singapore C:615.2347.9
E:14/7 E:20 E:§7.2253.2(months)/NR X
E: 637843943
NR/
C:630£130 3017 Ca7
Klugeretal. 2016 United States NR/HYLIV C:628.624829
E:29/18 E:47
E: 558943793
Madopar/
Ci6143 2820 cas Cia4x26
Han etal 2022 China C:37510750
E:6123 E:30/18 E:a8 E: .12 28/HYL-1II
E:375 10750
30
Zhang etal. 2018 China NR NR o NR NR
36031878 Madopar/
6736883 Css o
Luetal. 2022 China E:37.2242224 200
E:67.8147.27 E:16/16 E:32
(Mouths)/HYL-IIT D:200
55326302 2622 Ca8 Ca124121
Zhang etal. 2020 China NR
E: 52164356 E:21/27 E:48 E:4.46% 13/NR
Madopar
G728 2010 c30 C:58+40
Xiaetal. 2012 China C:600
E:7227 E:22/8 E:30 E:67+3.0/NR
E: 600
C:16266£691 cisn7 an €:4.00 (2.00-8.00)
Fanetal. 202 China NR
E:6103+9.80 E:19/13 3 E:5.00 (4.00-9.00)/HYLIV
NR/
C633584 [SREVEY c C:47£40
Moonen etal. 2021 Netherlands C:7605£517.7
633272 E 1113 24 E: 7.4 56/HYL-1II
E:839.7+10186
C:65.429.60 c7is cn C:82549.22
Paris etal. 2011 Spain NR
E:647549.19 719 E: 16 6,94 4.58/HYLIL
cron2 cra1 Clisdlsdd
C:692449
Petreli et al 2014 Germany cz7ns cn 25912468 NR
E69.1£116
E:12/10 E2 E:5.51£329/NR
C:6480£9.62 casng 35 C:56544.20
Dobkin et al. 2019 United States NR
E:65.6249.76 E:17/20 E:37 E:6.95%782/NR
50
Zhou etal. 2014 China T:60.052.06 T: 46764 g NR NR
e cs
Veazey etal. 2009 United States 72 T10 b NR NR
C65.44211.23 C:23/16 c3 C6.134556
Dobkinctal L Vted Saies E:6373£9.89 E:25/16 E:dl E: 6,53+ 553 HYLIII NE
C:693327.72 crr cis C:1067£7.36
Bernini etal. 201 taly E:7118£7.04 E:6/11 E:17 E:7.18%3.19/HY <IV NR
. Ci61.4229.72 c6n7 o C:430£156
Yang etal. 202 Chiza E:63.0647.97 E:15/18 E:33 E: 433 LSO/HY < 11T NR
Ci44554 cmng C Ci69452
Fanetal 2018 Chins E:43725.1 E:19/15 E:34 E: 743 49/HY I-IV NR
cis
Rodgers ctal. 2019 China T:63708.76 NR B1 NR NR
€:6650£7.70 1076 ci6 C:5945361 i
Kalyani etal. 2019 Australia PE : : Pty 715,56 £418.38
E:65.24£1188 E:3/14 E:17 E:3.762 288/HY L-1II B 533002 315545
5 Ci67.1263 s cio G542
SollaFetal 2019 Haly E:67.5£59 E:6/4 E:10 E:44£45HY <1l NR
Levodopa/
Rios Romenets Ci64358.1 cs cis C77246
2015 Canada 48523475
etal. E:632£99 E:12/6 E:18 E: 5.5+ 44/HYLIII B 45023407
§ C67.6489 cr Ci45£40 Levodopa + Carbidopa/C:
s etal 018 bl E:64.17.0 Bk E:18 E: 6.4+ 27/HYL-III SE:S
. , C67.028452 C1s/8 o C:336£152
el 2022 Cilna E:67.414442 E:17/16 E:33 E: 4002.06/HY > 11T NR
C:64.66:5.47 [estd cos NR/HYL-IIT NR
Wisetal 2018 b E 6242537 E:20/8 E2
Caoetal 2021 China Ci629723.27 c2110 (o5 C571£1L10 NR
E: 62454287 E:20/11 E:31 E:6.10£087/HY <1l
Moon etal. 2020 United States C65954 533233 NR/
E: 664281 E:4.25%2.1/HYLIIT C:712.643324
E: 682643011
Zhu etal, 2020 China C67.778172 00£0.39 NR
E: 68534190 684043/ HYL-111
Wangetal. 2022 China C1:66.2024.08 crnng s CL:NR Levodopa/
C2:67.95+4.86 ca10n2 cxn €2:6.09385 €:347.73£145.09
E: 68834435 E:7/16 E23 E: 663401 E:315£134.04
Cheng etal. 202 Taiwan-China  C:73.969 crs Ci6 NR/HY LIV Levodopa/
EL:716£5.1 EL:6/5 El 11 68123246
2714485 E27/6 E13 E: 573642727
Chen etal. 202 China Cl:63.7:8588 crnns cr:29 C1:3793.07 Levodopa
C2:643429.68 c12n7 c229 €2:3593.70 Benserazide/
C3:64352893 ca:12n19 a3l C3:3712247 C,.4:25010 1,000
E:64.1748.37 E: 1217 E29 E:4.142247/HY LIV E:250 101,000
Suetal. 2012 China C:59.1547 [SRETE) C:26 C:69:17 NR
E:573£59 E:15/14 E29 E:65 L4NR
Waetal. 2019 China Cl:6052538 csm Ci55514 NR
E1:59646.1 E1:30/20 E1:58%16
E231/19 E2:6.0% 17/HYLIIT
Heetal 2021 Hong Kong cors cis G255 NR
E:13/7 E:20 E:27415 HY-IV
Cardoso etal. 2008 Brazil C:63471 NR co Csed Levodopa/
E:67+83 E1 E: 1127.65/HYLIV 1100
E:975
Lietal 2020 China C:64.46:8.40 c:8i16 c C:64645.17 NR/
E: 61674692 E:8/16 E:24 E:5.48£3.69/HYLIV €:556.60£423.04

E:435.294251.12

E, experimental group; C, control group; T, total; M, male; F female; y; years; NR, not reported; HY, Hoehn and Yahr scale; LEDD, Levodopa equivalent daily dose; AT, acupuncture; AD,
antiparkinsonian drugs; TAU, treatment as usual; EAT, electroacupuncture; CM, clinical monitoring; CBT, cognitive behavioral therapy: SH, speech therapy; U-CBT, unstructured cognitive
behavioral therapy; $-CBT; structured cognitive behavioral therapy; T-CBT, telephone-based cognitive behavioral therapy: SE, stretching exercise; TS, telephone session; SPR, standard physical
rehabilitation; FTMS, repetitive transcranial magnetic stimulation; SPT, standard pharmacological treatment; R, resistance training; ATM, abdominal torsion movement; {TBS, intermittent
theta burst stimulation; DLPFC, dorsolateral prefrontal cortex; BE, bilateral frontal; PL, parietal lobes; PDQ-39, Parkinson's Disease Questionnaire-39; PDSS, Parkinsonis Disease Sleep Scale;
BSS, Bristol Stool Scale; CCS, Cleveland Clinic Constipation Score; BDI, Beck Depression Inventory: MoCA, Montreal Cognitive Assessment; HAMD, Hamilton Depression Rating Scale;
HAMA, Hamilton Anxiety Rating Scale; MMSE, Minimum Mental State Examination.
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