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Supplementary Table 1. Characteristics of included studies.

Sampl Samples, n Age,y Gender PD evaluations
Assay
No. Author Year Region e Ref.
Type PD HC PD HC PD HC Criteria Duration,y  H-Y UPDRS-III
source
M6 M6
1 Mogi, M. 1994  Japan CSF ELISA 15 16 58 (40-70) 46 (25-75) NA 1-30 NA NA [1]
F9 F10
BlumDegen, M12 M6
2 1995 Germany CSF ELISA 22 12 61 (1.5) 61 (4.2) NA 0.5-3 NA NA [2]
D. F10 F6
M11 M12
3 Klueter, H. 1995 Germany Blood ELISA 20 19 63.3 (5.0) 61.1 (3.2) UKPDSBBC 6.7 (1-17) 1-4 NA [3]
F9 F8
M7 M10
4 Mogi, M. 1996  Japan VCSF ELISA 14 13 68 (54-75) 46 (14-65) NA NA NA NA [4]
F7 F3
M14 M10
5 Stypula, G. 1996  Poland Plasma  RIA 21 13 64.6 (2.0) 46 (14-65) NA NA 1-3 NA [5]
F7 F3
M22 M11
6 Vawter, M. P. 1996  USA CSF ELISA 30 16 73.8(1.4) 72.7 (3.1) NA NA NA NA [6]
F8 F5
7 Mueller, T. 1998 Germany CSF ELISA 22 22 61 (1.5) NA NA NA NA NA NA NA [7]
M43 M68
8 Dobbs, R. J. 1999  Britain Serum  ELISA 78 140 69.4(12.3) 61(16.6) NA NA 2-4 NA [8]
F35 F72
Wandinger, M6
9 1999 Germany Blood ELISA 10 16 66.8 (11.8) 61.2(9.6) NA UKPDSBBC 1.9 (1.5) 1-3 NA [9]
K.P. F4
CSF/ M12 M9 Chinese
10 Yang, Z. Z. 2001  China ELISA 18 16 59 (46-76) 33 (18-46) NA NA NA [10]
Serum F6 F7 criteria
Selikhova, M.
11 2002  Russia Plasma  ELISA 27 15 69.7 (8.9) 62.5 (8.6) NA NA NA NA 40.2(18.3) NA [11]
V.
12 Rota, E. 2006 ltaly CSF/ RIA 14 25 66 (6.4) 69 (8.6) M9 M15 NA 3.0(2.1) NA NA [12]
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Supplementary Table 5. Official cytokine names.

Cytokines

Official Names

BNDF
CCL2 (MCP-1)

CCL3 (MIP-1a)
CCL4 (MIP-1p)

CCL5 (RANTES)

CCL7 (MCP-3)
CCL8 (MCP-2)
CCL11 (eotaxin-1)
CCL13 (MCP-4)
CCL15 (MIP-5)
CCL18 (MIP-4)

CCL20 (MIP-3q)

CCL23 (MIP-3)
CCL24 (Eotaxin-2)

CCL28 (MEC)

CRP
CSF-1

CX3CL1 (Fractalkine)

CXCL1 (GRO-a)

CXCL10 (IP-10)

CXCL12 (SDF-1)
EGF

FGF basic
FGF-19
FGF-2
FIt-3L
G-CSF
GFAP
GM-CSF
GRO
H20:
HMGB1
IFN-02
IFN-y
IGF-1

Brain-derived neurotrophic factor

Chemokine (C-C motif) ligand 2; Monocyte chemoattractant protein-1
Chemokine (C-C motif) ligand 3; Monocyte chemoattractant protein-1
alpha

Chemokine (C-C motif) ligand 4; Monocyte chemoattractant protein-1
beta

Chemokine (C-C motif) ligand 5; Regulated upon activation normal T cell
expressed and secreted factor

Chemokine (C-C motif) ligand 3; Monocyte chemoattractant protein-3
Chemokine (C-C motif) ligand 8; Monocyte chemoattractant protein-2
Chemokine (C-C motif) ligand 11

Monocyte chemotactic protein 13; Monocyte chemoattractant protein-4
Chemokine (C-C motif) ligand 15; Macrophage inflammatory protein-5
Chemokine (C-C motif) ligand 18; Macrophage inflammatory protein-4
Chemokine (C-C motif) ligand 20; Macrophage inflammatory protein-3
alpha

Chemokine (C-C motif) ligand 23; Macrophage inflammatory protein-3
Chemokine (C-C motif) ligand 24

Chemokine (C-C motif) ligand 28; Mucosae-associated epithelial
chemokine

C-reactive protein

Macrophage-colony stimulating factor-1

CX3 chemokine ligand 1

Chemokine (C-X-C motif) ligand 1 protein; Growth regulated oncogene
alpha

Chemokine (C-X-C motif) ligand 10 protein; Interferon-y-inducible
protein 10

Chemokine (C-X-C motif) ligand 12 protein; Stromal cell-derived factor-1
Epidermal growth factor

Fibroblast growth factor-basic

Fibroblast growth factor-19

Fibroblast growth factor-2

Fms related tyrosine kinase 3 ligand

Granulocyte colony-stimulating factor

Glial fibrillary acidic protein

Granulocyte macrophage-colony stimulating factor

Growth-regulated oncogene

Hydrogen peroxide

High mobility group box 1

Interferon-alpha 2

Interferon-gamma

Insulin-like growth factor-1
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IL-1
IL-1a
IL-1PB
IL-1RA
IL-2
IL-2R
IL-3
IL-4
IL-5
IL-6
IL-7
IL-8
IL-9
IL-10
IL-12
IL-12 P40
IL-12 P70
IL-13
IL-16
IL-17A
IL-18
IL-21
IL-23
IL-27
IL-33
MDC
NGAL
NLRP3
NO
NT-pro BNP
PD-L1
PDGF
PDGFB
PEG2
PTX3
S1008
SAA
SAPP-a
SAPP-8
sCD40L
SCF
sICAM-1
SLAG3
STNFR1

Interleukin-1

Interleukin-1 alpha

Interleukin-1 beta

Interleukin-1 receptor antagonist
Interleukin-2

IL-2 receptor

Interleukin-3

Interleukin-4

Interleukin-5

Interleukin-6

Interleukin-7

Interleukin-8

Interleukin-9

Interleukin-10

Interleukin-12

IL-12 P40 chain

IL-12 P70 chain

Interleukin-13

Interleukin-16

Interleukin-17

Interleukin-18

Interleukin-21

Interleukin-23

Interleukin-27

Interleukin-33

Monocyte-derived dendritic cell
Neutrophil gelatinase-associated lipocalin
NOD-like receptor thermal protein domain associated protein 3
Nitric oxide

N-terminal pro-B-type natriuretic peptide
Programmed death-ligand 1
Platelet-derived growth factor
Platelet-derived growth factor-B
Prostaglandin E2

Pentraxin 3

Central nervous system specific protein beta
Serum amyloid A protein

Amyloid precursor protein-alpha
Amyloid precursor protein-beta

Soluble CD40 ligand

Stem cell factor

Soluble intercellular adhesion molecule-1
Soluble lymphocyte-activation gene 3
Soluble tumor necrosis factor receptor 1
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sTNFR2
STREM2
SVCAM-1
TGF-a
TGF-B
TGF-B1
TGF-p2
TIPE2
TNF-o
TNF-B
VEGF-A
YKL-40
B-NGF

Soluble tumor necrosis factor receptor 2

Soluble triggering receptor expressed on myeloid cells 2
Soluble vascular cell adhesion molecule-1
Transforming growth factor-alpha

Transforming growth factor-beta

Transforming growth factor-betal

Transforming growth factor-beta2

Tumor necrosis factor -a induced protein 8 like -2
Tumor necrosis factor-alpha

Tumor necrosis factor-beta

Vascular endothelial growth factor A

Chitinase protein 40; Chitinase-3-like proteinl (CHI3L1)
B-nerve growth factor
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Supplementary Table 6. Summary of comparative outcomes of peripheral blood cytokines levels in individuals with PD versus controls.

. No. Of  No. Of Cases Main Effect Heterogeneity Publication Bias
Cytokines Studies PD HC Hedgessg LCI UCl zScore P Value Q Statistic df PValue 12(%) Egger Intercept P Value
IL-6 44 2931 7912 0.603 0.325 0.881 4.25 0.000 940.9 43 0.000 95.4 4,787 0.009
TNF-o 40 2838 2121 0.593 0.293 0.894 3.871 0.000 898.3 39 0.000 95.7 2.843 0.207
CRP 34 3593 8191 0.510 0.313  0.706 5.09 0.000 503.3 33 0.000 93.4 2.733 0.047
IL-1PB 23 1325 874 1.300 0.709 1.892 4.31 0.000 743.6 22 0.000 97.0 8.291 0.008
IL-10 19 954 680 0.028 -0.279  0.336 0.18 0.856 149.7 18 0.000 88.0 1.047 0.589
IFN-y 17 993 927 -0.385 -0.743 -0.026  -2.10 0.035 210.7 16 0.000 92.4 -4.759 0.018
IL-8 11 569 485 -0.025 -0.683 0.632 -0.08 0.940 239.5 10 0.000 95.8 -1.758 0.702
IL-2 10 572 370 0.274 -0.249 0.797 1.03 0.304 115.8 9 0.000 92.2 4.012 0.200
IL-4 316 214 -0.710 -1.336  -0.084  -2.22 0.026 66.7 6 0.000 91.0 -0.613 0.897
MIP-1a 444 371 -0.356 -0.900 0.188 -1.28 0.199 81.7 6 0.000 92.7 -3.767 0.251
f'\ilc;i_l) 6 216 191 0.911 0.246  1.576 2.69 0.007 36.2 5 0.000 86.2 1.520 0.667
IL-12 6 388 265 0.356 -0.513  1.225 0.80 0.422 96.4 5 0.000 94.8 7.257 0.023
CCL11

. 6 224 183 0.167 -0.445 0.779 0.54 0.592 63.2 5 0.000 92.1 5.908 0.159
(Eotaxin)

NO 634 231 -0.040 -0.698 0.617 -0.12 0.904 61.2 4 0.000 93,5 9.643 0.073
IL-13 390 336 0.545 -0.732  1.821 0.84 0.403 196.2 4 0.000 98.0 4.457 0.590
CXCL10

(1P-10) 5 329 236 0.439 -0.132  1.009 1.51 0.132 45.2 4 0.000 91.2 6.131 0.002
IL-17A 5 561 367 0.368 -0.262  0.999 1.14 0.252 66.5 4 0.000 94.0 1.956 0.685
fl\jl:lll_::lﬁ) 4 178 176 0.158 -1.000 1.316 0.27 0.789 73.2 3 0.000 95.9 10.032 0.294
CX3CL1 4 209 199 0.361 0.166  0.556 3.63 0.000 1.0 3 0.813 0.0 -1.418 0.212
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121
28
112
57
92
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-1.189
0.647

0.016

1.230
0.283
0.449
0.157
0.044
0.062
-0.080
0.222
1.523
-0.401

2.933

0.534

0.609

0.194
-0.096
-0.497
-0.202
-0.830

0.023

-2.641
-0.836

-1.060

-0.424
-0.302
0.004
-0.120
-0.593
-0.340
-0.494
-0.461
-0.708
-1.404

0.883

0.355

-0.086

-0.488
-0.603
-1.917
-1.184
-2.226

-0.788

0.263
2.131

1.092

2.884
0.867
0.894
0.434
0.681
0.465
0.335
0.905
3.754
0.602

4.983

0.714

1.303

0.877
0.411
0.922
0.780
0.566

0.834

-1.61
0.86

0.03

1.46
0.95
1.98
1.11
0.14
0.30
-0.38
0.64
1.34
-0.78

2.80

5.83

1.72

0.56
-0.37
-0.69
-0.40
-1.17

0.06
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0.005

0.000

0.086
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0.492
0.687
0.244

0.956

121.0
112.7

51.8
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25.7
12.8
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12.2
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1.8
4.8
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2.2

21.9
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0.16
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0.038
0.409
0.090
0.000
0.000
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0.329

0.000

0.001
0.685
0.000
0.018
0.000

0.126

97.5
97.3

94.2

97.6
88.3
76.6
43.4
83.6
69.3
0.0
58.5
98.0
89.9

98.3

10.0

90.9

86.5
0.0
96.2
82.3
93.2

57.3

-4.160
7.513

-4.961

8.565
-4.836
5.833
3.661
14.486
-91.998
-1.584
0.775
20.200
4.146

13.726

13.726

9.995

5.890

0.611
0.293

0.273

0.456
0.568
0.016
0.063
0.305
0.367
0.846
0.947
0.064
0.353

0.199

0.199

0.039

0.466



IFN-a2
NLPR3
S1008
CCL15
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44
47
235

156

101
192
66

34
30
129

152

48
70
57

-0.831
3.506
-0.041

-0.204

1.166
0.533
0.262

-1.444
-1.822
-0.483

-0.427

-1.376
0.256
-0.949

-0.219
8.835
0.401

0.019

3.708
0.809
1.473

-2.66
1.29
-0.18

-1.80

0.90
3.78
0.42

0.008
0.197
0.854

0.073

0.369
0.000
0.672

1.8
46.8
4.1

0.6

40.8
0.7
9.1

e

0.185
0.000
0.043

0.436

0.000
0.415
0.003

43.0
97.9
75.6

0.0

97.5
0.0
89.0
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Supplementary Table 7. Summary of comparative outcomes of cerebrospinal fluid cytokines levels in individuals with PD versus controls.

. No. Of  No. Of Cases Main Effect Heterogeneity Publication Bias
Cytokines Studies PD HC Hedges’'sg LCI UCl zScore P Value Q Statistic df PValue 12(%) Egger Intercept P Value
IL-6 14 816 440 0.559 0.163  0.955 2.76 0.006 126.0 13 0.000 89.7 4.218 0.027
TNF-o 1 448 280 0.599 0.023 1.175 2.04 0.042 123.0 10 0.000 91.9 8.160 0.002
IL-1PB 11 444 252 0.326 0.105 0.547 2.89 0.004 194.7 7 0.000 96.4 3.105 0.083
CRP 8 473 303 1.231 0.321 2141 2.65 0.008 19.9 10 0.030 49.7 7.361 0.080
IFN-y 6 152 123 -0.407 -1.100 0.287 -1.15 0.250 54 3 0.143 44.7 -3.185 0.463
fl\jl:lc;i-l) 5 258 141 0.351 0.090 0.612 2.64 0.008 36.4 5 0.000 86.3 0.354 0.736
IL-10 4 113 100 -0.003 -0.376  0.370 -0.02 0.988 23.8 3 0.000 87.4 4.523 0.336
IL-8 4 206 96 -0.208 -0.999 0.583 -0.51 0.607 24.3 1 0.000 95.9 -3.743 0.432
IL-4 4 109 85 0.024 -0.834 0.883 0.05 0.956 5.5 4 0.240 27.3 5.784 0.389
NO 4 268 112 0.901 0.188 1.614 2.48 0.013 23.7 3 0.000 87.3 8.708 0.022
PEG2 4 488 127 -0.111 -0.460 0.238 -0.62 0.533 25.5 3 0.000 88.2 -24.570 0.499
TGF-B1 4 127 93 1.456 -0.098 3.011 1.84 0.066 9.5 3 0.023 68.4 15.453 0.109
CX3CL1

. 208 187 -0.454 -1.193 0.286 -1.20 0.229 4.0 2 0.134 50.3 -4.329 0.223
(Fractalkine)
YKL-40 4 464 232 -0.222 -0.748 0.305 -0.83 0.409 0.2 1 0.623 0.0 1.718 0.785
S100P 4 444 289 0.276 -0.063 0.614 1.60 0.110 0.2 1 0.625 0.0 4.829 0.513
H202 3 250 96 0.164 -0.172  0.500 0.95 0.340 0.0 0 1.000 0.0 -15.699 0.370
TGF-a 3 82 53 0.442 -0.809 1.693 0.69 0.489 0.3 1 0.602 0.0 12.527 0.020
IL-2 2 33 26 1.358 -1.811  4.527 0.84 0.401 0.0 0 1.000 0.0 - -
IL-12 P70 2 32 38 -0.109 -0.581 0.363 -0.45 0.651 69.7 3 0.000 95.7 - -
IL-12 P40 2 24 27 -0.039 -0.604 0.525 -0.14 0.891 55.9 1 0.000 98.2 - -
CCL4 2 86 45 -0.266 -0.626  0.094 -1.45 0.147 25.5 3 0.000 88.3 - -
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(MIP-1p)
TGF-p2
CCL11
(Eotaxin)
IL-18
EGF
STREM2

59

85

80
32
332

37

44

60
23
180

2.647

0.265

0.059
0.364
0.073

-2.379

-0.098

-0.273
-0.807
-0.429

7.673

0.628

0.391
1.535
0.574

1.03

1.43

0.35
0.61
0.28

0.302

0.152

0.727
0.542
0.776

0.0

0.0

26.5
0.1
0.0

1.000

1.000

0.000
0.794
1.000

0.0

0.0

88.7
0.0
0.0
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Supplementary Table 1. PRISMA 2009 Checklist.

TITLE

Title Identify the report as a systematic review, meta-analysis, or both. 1

ABSTRACT

Structured summary Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and 2
interventions; study appraisal and synthesis methods; results; limitations; conclusionsand implications of key findings; systematic review
registration number.

INTRODUCTION

Rationale Describe the rationale for the review in the context of what is already known. 3

Objectives Provide an explicit statement of questions being addressed with reference to participants, interventions,comparisons, outcomes, and study | 3-4
design (PICOS).

METHODS

Protocol and Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration 4

registration information including registration number.

Eligibility criteria Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., yearsconsidered, language, 4
publication status) used as criteria for eligibility, givingrationale.

Information sources Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) 4

in the search and date last searched.
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Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 4

Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the 4
meta-analysis).

Data collection 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and 4-5

process confirming data from investigators.

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptionsand simplifications 4-5
made.

Risk of bias 12 Describe methods used for assessing risk of bias of individual studies (including specification of whether thiswas done at the study 5

inindividual or outcome level), and how this information is to be used in any datasynthesis.

studies

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference inmeans). 5

Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I? for each
meta-analysis.

Risk of bias across 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within 5

studies studies).

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre- 5
specified.

RESULTS

Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally 6

with a flow diagram.
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Study characteristics | 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period)and provide the 6
citations.

Risk of bias within 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 7-8

studies

Results of individual | 20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data foreach intervention group 6-8

studies (b) effect estimates and confidence intervals, ideally with a forestplot.

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures ofconsistency. 6-8

Risk of bias across 22 Present results of any assessment of risk of bias across studies (see ltem15). 7-8

studies

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem16]). 7-8

DISCUSSION

Summary of evidence| 24 Summarize the main findings including the strength of evidence for each main outcome; consider their relevanceto key groups (e.g., 8-9
healthcare providers, users, and policy makers).

Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified 9-13
research, reporting bias).

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for futureresearch. 13

FUNDING

Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders forthe systematic review. 13

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA

Statement. PLoS Med 6(7): €1000097. doi:10.1371/journal.pmed1000097
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Supplementary Table 2. Search strategy.

MeSH Terms

Parkinson’s disease  ‘Parkinson disease’ OR Parkinson OR Parkinsonism

Inflammation Inflammation OR inflammatory OR “Tumor Necrosis Factor’ OR Cytokines

OR “C-reactive protein’ OR interleukin OR chemokine OR interferon OR

‘transforming growth factor’

Sources Peripheral OR CSF OR ‘cerebrospinal fluid” OR blood OR serum OR plasma

Combined (“Parkinson disease’ OR Parkinson OR Parkinsonism) AND (Inflammation

OR inflammatory OR “Tumor Necrosis Factor’ OR Cytokines OR ‘C-reactive

protein’ OR interleukin OR chemokine OR interferon OR ‘transforming

growth factor’) AND (peripheral OR CSF OR ‘cerebrospinal fluid’ OR blood

OR serum OR plasma)
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Supplementary Figure 1. Comparative outcomes of peripheral blood cytokines levels for PD patients

versus controls (not significant).
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Supplementary Figure 2. Comparative outcomes of peripheral blood cytokines levels for PD patients

versus controls in the systematic review (not significant).
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Supplementary Figure 3. Comparative outcomes of cerebrospinal fluid cytokines levels for PD patients

versus controls (not significant).
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Supplementary Figure 4. Comparative outcomes of cerebrospinal fluid cytokines levels for PD

patients versus controls in the systematic review (not significant).
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Supplementary Figure 5. KEGG pathway enrichment analysis (A) and PPI network construction analysis

(B).
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