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What i1Is RBD?

« REM sleep behavior disorder (RBD) is characterized by vocalizations and/or motor
behaviors during REM sleep associated with REM-related dream content.

 RBD is accompanied by the absence of muscle atonia.

a Normal REM zleep

b REM sleep behaviour disorder

— Glutamate, activatory
— GABA or glycin, inhibitory
Area involved in RBD

pathogenesis

Phasic EMG activity

Hogl et al. Nat Rev Neurol. 2018



RBD and a-synucleinopathies
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Conversion rate: 6-10 %l/yr
Gan-Or et al. Sleep Med Rev. 2018
Postuma et al. Ann Neurol. 2015



Inflammation in neurodegenerative diseases
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Neuroinflammation in IRBD

 F-DOPA: reduced in bilateral putamen

« PK11195: increased on the left SN

1C-PK11195

Stokholm et al. Lancet Neurol. 2017



Peripheral inflammation in IRBD

* There is considerable evidence suggesting that systemic inflammation is related to central
neuroinflammatory processes.

» Given the accessibility and practicality of using peripheral blood, measurement of
iInflammatory markers in serum or plasma may be an attractive option to study and
monitor the immune response in iRBD.

« However, it remains unclear whether peripheral inflammation is involved in the
pathogenesis of iIRBD.

Perry et al. Nat Rev Immunol. 2007



Peripheral inflammation in IRBD
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Limitations

1. Use of melatonin, which has anti-
inflammatory properties, in many
participants

2. Cross-sectional study design
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Objective

« To compare the serum cytokine profiles between IRBD patients and healthy control
subjects using data made by stringent sample inclusion criteria and explored whether
these biomarkers are related to phenoconversion risk.

» To assess longitudinal changes in serum cytokine levels in the iIRBD patients.



Methods

* In this prospective cohort study, we analyzed serum samples from patients with
polysomnography-confirmed iIRBD (n=30) and healthy controls (n=12).

« We measured the following cytokines: interleukin (1L)-18, IL-2, IL-6, I1L-10, and tumor
necrosis factor-a (TNF-a).

 All patients underwent motor and non-motor evaluations and dopamine transporter
Imaging at baseline for predicting the phenoconversion risk. We prospectively followed
the patients quarterly a year over up to 6 years to identify disease conversion.

* We also assessed longitudinal changes in cytokine levels from baseline at the 2- and 4-
year follow-up visits.




Variables IRBD (n=30) Control (n=12) P value
Age, years 68.6 (5.9) 67.9 (4.6) 0.670
Male sex, % 19 (63%) 6 (50%) 0.498
RBD duration, years 5.1 (4.5) — —
MDS-UPDRS Part lll 7.1 (5.5) 0.2 (0.4) <0.001
NMSS score 25.8 (21.4) 18.8 (10.8) 0.562
GDS-15 score 6.1 (3.0) 5.2 (3.5) 0.356
Olfactory test
B-SIT score 6.4 (2.7) 8.7 (1.8) 0.017
BTT score 4.7 (2.2) 6.8 (1.3) 0.042
Neuropsychological test, z-score
TMT-A -0.51 (1.07) 0.11 (0.54) 0.073
TMT-B -1.13 (2.05) 0.60 (0.23) 0.001
CWST (color reading) -0.88 (1.03) -0.17 (0.96) 0.100
COWAT (semantic) -0.28 (1.01) -0.21 (0.79) 0.613
COWAT (phonemic) -0.70 (0.96) -0.45 (0.79) 0.497
RCFT (copy) -1.78 (1.66) -0.99 (0.98) 0.154
SVLT (immediate recall) -0.27 (0.97) 0.33 (0.98) 0.133
SVLT (delayed recall) -0.69 (1.12) 0.28 (0.85) 0.019
SVLT (recognition) -0.22 (1.06) 0.86 (0.64) 0.002
K-BNT 0.02 (1.16) 0.59 (0.55) 0.184
DAT imaging, binding ratio
Anterior putamen 4.59 (1.60) 5.81 (0.96) 0.013
Posterior putamen 3.85 (1.61) 4.97 (0.92) 0.030
Caudate nucleus 3.64 (1.33) 4.45 (0.91) 0.068



Baseline characteristics
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Cytokine levels
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Cytokine levels In high-risk phenoconversion
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Cytokine levels and the number of risk factors
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Cytokine levels and the probability of prodromal PD

IL-1B

IL-10

2.0

1.5+

1.0

0.5

0.0—

2.0

1.5

1.0+

0.5

0.0-

r=-0.02
P=0.614

I I I I I I
0.0 02 04 06 08 1.0

Probability

r=0.00
P=0.969

[ [ [ [ I I
00 02 04 06 08 1.0

Probability

B
207 (=008
P=0535
15—
oN
=,- 1.0
0.5+
0.0-

I I I I I I
00 02 04 06 08 1.0

Probability

[ [ I [ I I
00 02 04 06 08 1.0

Probability

IL-6

2.0

1.5

1.0

0.5

0.0—

r=0.33
P=0.099

00 02 04 06 0.8 1.0
Probability



Kaplan-Meler plot of disease-free survival
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Longitudinal changes of cytokine levels
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Discussion (1)
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iRBD (n = 77) HCs (n = 64) p-value
IFN-y (pg/ml) 3.95 (4.85) 3.77 (3.26) 0.764
IL-6 (pg/ml) 0.69 (0.57) 0.72 (0.62) 0.846
IL-8 (pg/ml) 4,99 (2.76) 5.55 (3.44) 0.461
IL-10 (pg/ml) 0.31 (0.28) 0.20 (0.18) < 0.001
TNF-a (pg/ml) 2.44 (1.35) 1.87 (0.91) < 0.001
IFN-y/IL-10 12.57 (15.71) 17.63 (21.50) 0.024
IL-6/1L-10 2.28 (2.84) 3.51 (3.88) 0.001
IL-8/IL-10 13.65 (20.18) 25.53 (20.97) < 0.001
TNF-a/IL-10 7.18 (6.78) 8.21 (6.56) 0.076

TNF-a concentration (pg/ml)

10

2=0.002

2=0.001

— p<0001 -

Disease-free survival

--++ Higher TNF-0/IL-10
— Lower TNF-o/IL-10

100 ......
80 :
60
ol 0 e
HR 256 (95%CI 0.91-7.16)
204 p=0.074
0 I 1 I 1 1 1
0 1 2 3 4 5 6

Follow-up time (years)

Zhang et al. Park Relat Disord. 2020



Discussion (2)
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Log-rank P <.001
0' T T T T T T T 1
0 2 4 6 8 10 12 14 16
Time Since IBD Index Date, y
No. at risk
IBD 144018 86557 46261 25505 13275 6423 2250 440

Control 720090 425380 229183 123597 63558 30061 10710 2202

Table 3. Incidence Analysis of PD Among Patients With IBD by Anti-TNF Exposure

Univariate Poisson Model® Multivariate Poisson Model®
Anti-TNF Exposure® PD Event Person-years Rate® Crude IRR (95% Cl) P Value Adjusted IRR (95% ClI) P Value
Yes 2 23610 0.08 0.11 (0.03-0.45) 0.22 (0.05-0.88)
No 369 484423 0.76 1 [Reference] 002 1 [Reference] 03

Peter et al. JAMA Neurol. 2018



Conclusions

« Our data suggest a possible link between serum TNF-a and phenoconversion risk in
IRBD.

« Large-scale studies with a broader range of cytokines are needed to elucidate the
role of peripheral TNF-a in the pathogenesis of neurodegeneration in prodromal a-
synucleinopathy and to confirm the usefulness of serum TNF-a in predicting the disease
conversion in IRBD.




