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eAppendix 
Tests used for Parkinson Disease mild cognitive impairment (PD-MCI) and Parkinson Disease dementia 
(PDD) classification: 
 
 
Episodic memory domain: Free and Cued Selective Reminding Test (FCSRT) free recall, Brief Visuospatial 
Memory Test (BVMT), free and delayed recall. 
Working memory and attention domain: Digit span backwards, Trail Making Test (TMT) B. 
Executive function domain: Wisconsin Card Sorting Test (WCST) total and perseverative errors, semantic fluency 
(animals in 60 seconds). 
Visuospatial function domain: Benton Judgement of Line Orientation, pentagon copying from MMSE. 
Language domain: Boston Naming Test. 
 
 
Subjects were classified as having mild cognitive impairment (PD-MCI) if:  
 
 Impaired in a minimum of two test in one domain (single domain MCI) or in a minimum of one test in two 
different domains (multiple domain MCI). 
 Impairments were ≥1.5 standard deviations below mean of normative data. 
 Self-perceived cognitive decline was reported in the Parkinson Disease Questionnaire-39 (PDQ-39) and/or directly 
by the patient and/or cognitive decline was reported by family member. 
 There was no functional impairment in basic activities of living (i.e. driving a car, social or personal care, 
medication management). 
 
Note: Because only one test was used for the language domain (owing to the fact that our neuropsychological 
battery predated the publication of the PD-MCI criteria), PD-MCI was diagnosed on modified level 2 criteria, 
following Yarnall et al. (see reference 21). 
 
 
Parkinson Disease Dementia (PDD) diagnosis in periods between 0, 1, 3, 5 and 8 years: 
 
 In periods between the extensive neuropsychological testing at 0, 1, 3, 5 and 8 years, incident PDD was diagnosed 
on the basis of previous neuropsychological test results, decline in Mini Mental State Examination (MMSE), 
cognitive decline reported by patient and/or family member and by the occurrence of functional impairment in basic 
activities of living due to cognitive decline. 
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eTable 1. Baseline CSF patterns in Parkinson Disease with normal cognition (PD-

NC) and MCI 

 Variable PD-NC 
(n=59) 

PD-MCI 
(n=40) 

P-value 

 
Age (years) 
MMSE 
% PDD (n/total) 
Time to PDD 

NFL (ng/L) 

 
66.4 
29 
18.6% (11/59) 
60 months 
 
967 (639-1419)

 
73.3 
28 
60.0% (24/40) 
42 months 
 
1337 (910-1985)

 
 
 
 
 
 
.127 

 A1-42 (ng/L) 695 (571-848) 699 (514-845) .970 
 tau (ng/L) 206 (159-318) 268 (200-388) .216 
 P-Tau (ng/L) 36 (29-53) 44 (33-56) .324 
 -synuclein (ng/L) 614 (540-925) 775 (636-1001) .092 
 HFABP (ng/L) 347 (255-541) 530 (321-660) .130 
 NFL/A1-42 ratio 1.3 (0.9-2.7) 1.8 (1.3-3.9) .206 

CSF patterns in 99 Parkinson disease patients with normal cognition (PD-NC) and mild cognitive 
impairment (PD-MCI). CSF values are medians (IQR). Differences in CSF biomarker concentrations were 
adjusted for age, gender and disease duration. Abbreviations: CSF, cerebrospinal fluid; MMSE, Mini 
Mental State Examination; PDD, Parkinson disease dementia; NFL, neurofilament light chain protein; A, 
-amyloid; tau, total tau; P-tau, phosphorylated tau; HFABP, heart fatty-acid binding protein. 
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eTable 2. Baseline CSF patterns related to dementia, adjusted for MCI status (99 
PD patients) 
 Multivariate, Adjusted  Multivariate, Adjusted  
Higher risk of PD dementia H.R. (95% CI) P-value H.R. (95% CI) P-value 
 NFL (g/L) 1.2 (1.0-1.5) .032 1.1 (0.9-1.4) .285 
 A1-42 (g/dL) 1.3 (1.1-1.5) .009 1.2 (1.0-1.5) .016 
 HFABP (g/dL) 1.2 (1.0-1.3) .006 1.1 (1.0-1.2) .026 
a NFL,  A1-42 1.2 (1.1-1.4) <.001 1.2 (1.0-1.4) .020 
b NFL,  HFABP,  A1-42 1.3 (1.1-1.4) <.001 1.2 (1.1-1.4) .003 
Dichotomized baseline CSF-concentrations, comparing hazard above and below cut-off: 
NFL >1100 (ng/L) 2.6 (1.2-5.6) .012 1.9 (0.8-4.5) .133 
Aß 1-42 <626 (ng/L) 2.5 (1.3-5.1) .009 2.8 (1.3-5.7) .006 
HFABP >500 (ng/L) 2.4 (1.2-4.8) .011 2.6 (1.3-5.1) .008 
b(NFL+HFABP)/A1-42 ratio >2.12 9.9 (2.9-33.3) <.001 9.1 (2.5-32.3) <.001 
Hazard Ratios (H.R.) for developing PD Dementia within 5-9 years of follow up, among 99 PD patients. 
Adjustment was made for PD-MCI at baseline (left columns) and MCI, age, gender and disease duration 
(right columns). Baseline CSF biomarker levels were used as continuous (top) or dichotomized (bottom) 
predictor variables. Ratios were calculated by concentrations of NFL divided by A1-42

a and by 
(NFL+HFABP) divided by A1-42

b. CSF -synuclein, total tau and phoshorylated tau showed no 
association to the outcome. Abbreviations: CSF, Cerebrospinal fluid; PD, Parkinson disease; MCI, Mild 
cognitive impairment; NFL, neurofilament light chain protein; A, -amyloid; HFABP, heart fatty-acid 
binding protein. 
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eTable 3. Baseline CSF patterns related to decline from PD-NC to PDD (59 PD patients) 

 Univariate  Multivariate, Adjusted  
Higher risk of PD dementia H.R. (95% CI) P-value H.R. (95% CI) P-value 
 NFL (g/L) 2.5 (1.4-4.4) .002 2.9 (1.3-6.6) .012 
 A1-42 (g/dL) 1.3 (0.9-1.7) .113 1.1 (0.9-1.5) .363 
 HFABP (g/dL) 1.2 (1.0-1.4) .088 1.1 (0.9-1.3) .197 
a NFL,  A1-42 1.5 (1.2-2.0) .002 1.6 (1.0-3.0) .068 
b NFL,  HFABP,  A1-42 1.6 (1.2-2.2) <.001 1.6 (1.1-2.3) .026 
Dichotomized baseline CSF-concentrations, comparing hazard above and below cut-off: 
NFL > 1232 (ng/L) 6.0 (1.5-24.2) .012 7.4 (1.5-36.0) .014 
A1-42 < 663 (ng/L) 7.4 (1.6-34.9) .011 6.3 (1.3-31.1) .023 
HFABP >500 (ng/L) 3.6 (1.1-11.8) .035 3.3 (1.0-11.8) .056 
b(NFL+HFABP)/A1-42 ratio 
>2.19 

26.4 (3.1-227.6) .003 21.7 (2.3-207.4) .008 

Hazard Ratios (H.R.) for developing PD dementia (PDD), within 5-9 years of follow up. Adjustment was 
made for age, gender and disease duration (right columns). Ratios were calculated by concentrations of 
NFL divided by A 1-42a and by (NFL+HFABP) divided by A 1-42b. CSF -synuclein, total tau, and 
phoshorylated tau showed no association to the outcome. Abbreviations: CSF, Cerebrospinal fluid; PD, 
Parkinson disease; PD-NC, Parkinson disease with normal cognition; CI, confidence interval; NFL, 
neurofilament light chain protein; A, -amyloid; HFABP, heart fatty-acid binding protein. 


