Cognitive impairment and neuropsychiatric symptoms in GBA-related
Parkinson’s Disease: a systematic review and meta-analysis
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RESULTS

103 studies (85 cross-sectional/cohort, 13 longitudinal, 5 case-

INTRODUCTION
GBA mutations, classified according to severity, are the main genetic .

series) included in the systematic review, 35 in the meta-

risk factor for Parkinson’s Disease (PD). GBA-PD is typically an early-

onset disorder with fast-progressing and severe motor impairment analysis.

and early cognitive and psychiatric involvement. Many studies . Worse global cognition (p=0.0002, 26 studies) and higher
levels of anxiety (p=0.0005, 6 studies) and depression
(p=0.009, 16 studies) in GBA-PD patients compared to non-
GBA-PD patients.

. No significant differences in terms of apathy and ICD presence

focused on the correlation between GBA-PD and neuropsychological

disturbances and new investigations are still ongoing.

OBJECTIVE and severity between the two groups.

To systematically review and meta-analyse the presence and severity ) NOS yielded good methodological quality of the includec

studies (6.8 £ 1.0).

of cognitive and neuropsychiatric symptoms in GBA-PD compared to
non-GBA-PD.

CONCLUSIONS

METHODS The meta-analysis showed worse global cognition and higher anxiety

. Protocol registration: CRD42023439774 (PROSPERO)

. Reporting: PRISMA guidelines

. Search engines: PubMed/MEDLINE, Web of Science, EMBASE
(inception - 17/09/2025)

. Inclusion criteria: cohort and case-control studies and case-

and depression levels in GBA-PD patients.

This study is still in progress, so further analysis will probably display

additional significant results, in particular regarding mutation
severity status and specific cognitive domains. These data may help

understanding and treating GBA-PD.

series published in English, with cognitive and neuropsychiatric
symptoms assessed with validated scales and compared

between GBA-PD and non-GBA-PD. A: GBA-PD vs non-GBA-PD (global cognition)

° : : 2 " " " " GBA PD Non-GBA PD Std. Mean Difference Std. Mean Difference
EXCIUSlOn Crlterla ’ StUdIeS rega rd | ng non man IfeStI ng G BA Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
: : : : : Lesage 2011 27.6 45 59 28 3.5 749 53% -0.11[-0.38,0.15] 2011 :
carriers, not reporting information about genetic status or L2 T e e ame aa e s
e b Wang 2014 27.07 3.61 49 27.01 3.28 1366 4.9%  0.02[-0.27,0.30] 2014 :
cogn|t|ve/neuropsych|atr|c features of PD. Mata 2015 24 43 47 242 3.8 951  4.8% -0.05[-0.35,0.24] 2015
o : : Oeda 2015 233 7.7 19 258 54 164 2.5% -0.44[-0.92,0.04] 2015
. Methods: risk of bias evaluated with Newcastle-Ottawa-Scale ythe 2017 s 23 10 132 a6 & o7 0270120074 2017
e 4 : : . g : Malek 2018 259 2.7 44 252 35 1584  4.7%  0.20[-0.10,0.50] 2018
(NOS), qualitative data with systematic descriptive analysis and Simitsi 2018 26.13 473 30 2856 3.93 34  23% -0.56[-1.06,-0.05] 2018
quantitative data with Review Manager (random effect Stoker 2020 %62 19 45 285 14 214 4% 0201051011 2020
.. . Ren 2021 264 3.7 79 267 3.7 594 59% -0.08[-0.32,0.15] 2021
statistical model with 95% Cl)- Biswas 2021 204 727 5 2653 22 20 0.6% -1.63[-2.73,-0.54] 2021
. . . . .. Morris 2022 247 49 21 26 3 289 2.8% -0.41[-0.85,0.03] 2022
. Clinical evaluation: neuropsychological (global cognition, Kim 2022 2633 258 16 26.12 324 24  16%  0.07[-056,0.70] 2022
, _ _ , De Michele 2023 25 6 11 27.8 2.7 22 12% -0.67[-1.42,0.07] 2023
attention-working memory, executive function, memory and Balestrino 2023 268 21 5 276 1.8 34 0.8% -0.43[-1.37,052] 2023
_ _ o o . . . Ren 2023a 226 56 88 225 49 655 6.2%  0.02[-0.20,0.24] 2023a :
visuospatial abilities) and neuropsychiatric investigation Dayan 2024 852 114 11 814 67 18 12%  0.42(-0.34,1.18] 2024
_ . . _ Usenko 2024 23.17 7.41 14 22.67 13.17 33  1.6%  0.04[-0.58,0.67] 2024
(depression, anxiety, apathy and impulse control disorders). Bonato 2024 19.9 52 28 227 45 115  3.0% -0.60[-1.02,-0.18] 2024
Avenali 2024 1389 4.7 73 138.9 5 292 55%  0.00[-0.26,0.26] 2024
Fernandez-Vidal 2024 134.2 10.6 13 13576 7.04 83  1.8% -0.20[-0.79,0.38] 2024 -
Cook 2024 26.1 3.4 169 26.5 2.9 1665 7.8% -0.14[-0.29,0.02] 2024 ——
Thaler 2024 23.82 3.66 82 24.06 3.76 73 4.4%  -0.06 [-0.38, 0.25] 2024 :
Zimmerman 2024a 248 48 88 254 36 315 59% -0.15[-0.39, 0.08] 2024a
Kresojevic 2025 27.8 3.4 32 28.4 1.5 181 3.5% -0.31[-0.69, 0.06] 2025
. e . : . . Cilia 2025 204 53 40 23.4 5 266 4.1% -0.59[-0.93,-0.26] 2025
PRISMA ﬂow'dlagram of the studies included in the review. Longo 2025 21.97 0.81 18 23.31 3.56 68 2.2% -0.41[-0.94,0.11] 2025
Slingerland 2025 25.62 1.27 46 25.75 1.42 104  3.9%  -0.09[-0.44,0.25] 2025
{ Identification of studies via databases and registers } Total (95% CI) 1207 10362 100.0% -0.17 [-0.25, -0.08] )
Heterogeneity: Tau® = 0.02; Chi® = 45.00, df = 28 (P = 0.02); I° = 38% _51 —O= : 5 055
TR Test for overall effect: Z=3.78 (P = 0.0002) GBA PD Non-GBA PD
S B: GBA-PD vs non-GBA-PD (depression)
T . . _ Records removed before screening:
h% Records identified from: > Duplicate records removed GBA PD Non-GBA PD Std. Mean Difference Std. Mean Difference
:E Databases (n = 1814) (n = 657) Study or Subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% Cl
9 Alcalay 2012 _106 7.5 24 -122 9.2 47  45%  0.18[-0.31,0.68] 2012
= Wang 2014 -19.27 10.63 49 -16.06 10.21 1366 11.1% -0.31[-0.60,-0.03] 2014
Stoker 2020 6.8 5 48 -73 53 214  9.7%  0.10[-0.22,0.41] 2020
\ , Greuel 2020 58 64 13 -116 7.8 42  2.8% 0.76 [0.12, 1.40] 2020
l Amami 2021 “13 9.2 23 9 72 23 33% -0.48[-1.06,0.11] 2021
De Michele 2023 746 6.1 11 _7 6 22 2.2% -0.07[-0.80,0.65] 2023
| | Devigili 2023 79 47 21 -73 57 24 33% -0.11[-0.70,0.47] 2023
Records screened g Records excluded Balestrino 2023 -18.3 6.6 5 -141 6.7 34 13% -0.62[-1.56,0.33] 2023
_ _ DeBroff 2023 891 7.62 84 -7.85 6.16 105 11.0% -0.15[-0.44,0.13] 2023 .
(n = 1157) (n = 1039) _
Ren 2023a -11.9 87 88 -10.2 7.4 655 15.7% -0.22[-0.45,-0.00] 2023a ——
Usenko 2024 145 16.47 14 -13.5 186 33  2.9% -0.05[-0.68, 0.57] 2024 -
l Zimmerman 2024a  -102 7.3 73 -89 7.1 275 12.9% -0.18[-0.44, 0.08] 2024a ——
Kresojevic 2025 ~12.31 10.83 32 -9.99 8.34 181 7.2% -0.26[-0.64,0.11] 2025 -
Slingerland 2025 48 3.4 46 -3.99 3.1 104 82% -0.25[-0.60,0.10] 2025
RepOrtS Sought for retrieval g Reports not retrieved Longo 2025 -9.88 7.59 18 -9.13 7.43 68 4.1% -0.10 [-0.62, 0.42] 2025
(®)] = —
g (n =118) (n=0) Total (95% Cl) 549 3193 100.0% -0.15 [-0.26, -0.04] 'S
O | Heterogeneity: Tau® = 0.01; Chi* = 16.64, df = 14 (P = 0.28); I* = 16% | i | |
o l Test for overall effect: Z = 2.60 (P = 0.009) -1 05 0 0.5 .
S - - - GBA PD Non-GBA PD
Reports assessed for eligibility C: GBA-PD vs non-GBA-PD (anxiety)
(n = 118) > Reports excluded (n = 15) due to
paucity of demographic, clinical, GBA PD Non-GBA PD Std. Mean Difference Std. Mean Difference
neuropsychological and genetic Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl  Year IV, Random, 95% ClI
information or impropriety/lack of control Amami 2021 45 109 23 -39.9 103 23  5.8% -0.47[-1.06,0.11] 2021 :
group DeBroff 2023 -55.11 5.45 94 -54.88 4.51 105 25.7%  -0.05[-0.32,0.23] 2023 —u—
Ren 2023a 9 73 88 -7.12 522 655 39.9% -0.34[-0.56,-0.12] 2023a - -
Usenko 2024 9.17 9.88 14 5 775 33 5.0% -0.49[-1.12,0.15] 2024
’ Slingerland 2025 -4.73 3.5 46 -3.83 3 104 16.4% -0.28 [-0.63,0.07] 2025 —
S Longo 2025 -14.27 6.62 18 -13.56 9.11 68  7.4% -0.08[-0.60, 0.44] 2025
O Studies included in the systematic
9 oview Total (95% Cl) 283 988 100.0% -0.25[-0.39, -0.11] ¢
= "~ Heterogeneity: Tau® = 0.00; Chi* = 4.23, df =5 (P = 0.52); I = 0% | | i |
o (n = 103) Y i S 1 0 1 2
< o _ _ Test for overall effect: Z = 3.50 (P = 0.0005) GBAPD Non-GBA PD
Studies included in the meta-analysis
—___ (n = 35)
Panels A-C: Forest plots of the meta-analyses yielding significant results (P < 0.05)
BIBLIOGRAPHY

1.Mantovani E, Bertoncello E, Formizzi |, Tinazzi M, Tamburin S. Cognitive and neuropsychiatric non-motor features of GBA-associated Parkinson’s disease: a systematic review and meta-analysis.

PROSPERO 2024 Available from https://www.crd.york.ac.uk/PROSPERO/view/CRD42023439774

2. Malek N, Weil RS, Bresner C, et al. Features of GBA-associated Parkinson's disease at presentation in the UK Tracking Parkinson's study. J Neurol Neurosurg Psychiatry. 2018;89:702-709. doi:

10.1136/jnnp-2017-317348

3. Ffytche DH, Creese B, Politis M, et al. The psychosis spectrum in Parkinson disease. Nat Rev Neurol. 2017;13:81-95. doi: 10.1038/nrneurol.2016.200

e

Padova Congress

24-28 Ottobre 2025

7 55°CONGRESSO
SOCIETA ITALIANA
DI NEUROLOGIA




