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Ge et al., Arch Neurol. 2008

Cognitive impairment in MS

« High prevalence ranges (from 40% to
70%)

« Deep impact on patient's lives, disease
management, and society

 Lack of treatments

Lesions location in strategic
white matter tracts

!

Langdon, Curr Opin Neurol, 2011,
Rocca et al., Lancet Neurol., 2015 [ “Dlsconnectlon” Syndrome ]




Hippocampal

Mechanisms underlying MS-related CI

Di Filippo et al., Nat Rev Neurosci, 2018



A Synaptic plasticity
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Synaptic plasticity shapes connectivity
maps by establishing connection
patterns and by assigning synaptic
weights

Synaptic activity triggers intrinsic
plasticity and drives the (re)activation of
memory engrams

Titley et al., Neuron, 2017
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Kettenmann et al., Neuron, 2013



Interleukin 17, MS pathogenesis and the neuro-immune
Interaction

Microglia ° Y Astrocytes

Neurons

IL-17-mediated alterations of

synaptic plasticity ? ] [ IL-17-mediated cognitive deficits ? ]
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IL-17 dose-dependently blocks hippocampal synaptic plasticity
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KO models confirm the role of IL17 in hippocampal LTP

A pre HFS post HFS B
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Role of p38 MAPK in IL-17-mediated loss of hippocampal LTP

Growth Environmental Inflammatory
factors stresses cytokines

MAP3Ks
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Wagner and Nebreda, Nat Rev Cancer, 2009




Study design

max 4 weeks

Enroll
Patients undergoing CSF analysis as

ment
part of the diagnostic work-up for

suspected CIS/MS in the Neurology Clinic, University of Perugia

A 4

Inclusion criteria
*Diagnosis of MS or CIS
(McDonald rev 2010)
*Age 18-70 yrs

A 4

Exclusion criteria
* Neurological or psychiatric
comorbidities
* Learning disability
* Drugs/alcohol abuse

CSF collection and storage

A

y

Neuropsychological evaluation

Brief Repeatable Batt

ery (BRB) (Rao, 1990)

A

y

Measurment of CSF |

L-17A concentrations




Test failure
Score < 5th or > the
95th percentile

BRB Scoring (according to Ruano et al, MSJ 2016)

SRT-LTS

SRT-CLTR

Failure in > 1 test

Verbal learning impairment

SRT-DR

SPART

Failure in > 1 test

SPART-DR

Visuospatial learning impairment

Impairment
in>2

PASAT-3

domains

PASAT-2

Failure in > 1 test

COGNITIVE IMPAIRMENT

Information processing speed
impairment

SDMT

Failure in 1 test

WLG

Executive function impairment




Patients characteristics

Main demographics, clinical and MRI features at baseline

N 30

Sex female (n of patients;%) - (F:M) 21 (70%) - (2.3:1)

Age — yrs (mean = SD) 40.1 = 2.1

Clinical phenotype (n of patients;%)

e CIS 13 (43.4%)

e RRMS 10 (33.3%)

e PMS 7 (23.3%)

EDSS at baseline (mean £ SD) 2+ 12

e Disease duration —yrs (mean = 17+ 34
SD)

Recent relapse* (n of patients;%) 19 (63.3%)

e OCB positive (n of patients;%) 24 (80%)
CNS segments MRI available (n of patients;%)

Brain 30 (100%))
Cervical cord 24 (80%)
Thoracic cord 5 (16.7%)

MRI characteristics
T2 lesions per patient (mean = SD) 9.9 = 7.6
0 Gd+ lesion 15 (50%)
1 Gd+ lesion 10 (33.3 %)
> 1 Gd+ lesions 5 (16.7%)



Prevalence of single domains and overall cognitive impairment

Verbal learning

23%

77%

Visuospatial learning

23%

77%

Not impaired

Information processing speed

50% 50%

Executive function
10%

\

90%

Impaired

Cognitive impairment

33%

67%



CSF IL-17A and patients characteristics

CSF IL-17A: 8.8 £ 2.3 pg/mL (median 8.1, range 4.1-14.4)

A 4

A 4

A 4

Demographics

Clinical

MRI

*No correlation with age
*No gender effect

No correlation with EDSS

No correlation with recent
relapse

No difference between OCB+
and OCB-

No differences between CIS,
RRMS and PMS

No correlation with n T2
lesions

No correlation with n Gd+
lesions

CSF IL-17A pg/mL
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CSF IL-17A and cognitive impairment
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SRT-LTS

CSF IL-17A and verbal learning
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SPART
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CSF IL-17A and visuospatial learning
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PASAT-3

SDMT

CSF IL-17A and information processing speed
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Conclusions

IL-17 dose-dependently
impairs hippocampal
neuroplasticity via a
mechanism depending on
its receptor and p38 MAPK

The CSF levels of IL-17 are
correlated with patients’
performances in
neuropsychological tests
(IPS, verbal and visuo-
spatial memory)

Immune system-mediated
alterations of synaptic
plasticity could influence
neuronal circuits dynamics and
represent a key pathogenic
step in the pathogenesis of
MS-related CI
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Breaf Repeatable Battery — BRB (Rao, 1990)

VERBAL LEARNING

VISUOSPATIAL
LEARNING

SRT-LTS
Selective reminding test —
long term storage

SPART
10/36 Spatial recall test

INFORMATION
PROCESSING SPEED

SRT-CLTR

Selective reminding test —
consistent long term
retrieval

SPART-DR
10/36 Spatial recall test —
delayed recall

PASAT-3
Paced auditory serial
addition test 3”

SRT-DR
Selective reminding test —
delayed recall

EXECUTIVE
FUNCTION

PASAT-2
Paced auditory serial
addition test 2”

WLG
Word list generation

SDMT
Symbol digit modalities
test

Ruano et al, MSJ 2016




WLG

CSF IL-17A and executive function
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Prevalence of BRB tests failure

10%

JO-1NJ > 9l03S

\

6%

¢-1VSvd

&

14VdS

o

S11-14S

90%

80%

80%

-“‘.

¢-1vSvd

23%

94%

77%

dd-14VvdS

‘' ¢

d110-14S

87%

9103S |ewiou

52
o
»
%
m_-
9 1M
1INdS
X
o
(@)

10%

dd-1dS



Scores

BRB Scores ] mean+SD
_-— H H < cut-off

T
l

A & & % 2% <

< Q 3 d & %
QX N Q Z% o N
S & T ¥



CSF collection, storing and analysis

Clinical evaluation

Su bject Neuropsychological evaluation
Blood tests
i Modality: Lumbar puncture v
. Position: L4-L5
CSF collection  needle: Quincke 21G “

i Time of day: 8:00 - 11:00 a.m.
o
Tube manufacturer:Sarsted 8 detection antibody
CSF sample Code: 62.610.201 o o
Volume: 10 mL 5 biotin
i CSF volume: 10 mL o BSA o
5 ’ streptavidin
- Centrifugation within 1h o
CSF processing ;05,4 10 minutes, RT 5 v enzyme
oa
i Tube manufacturer: Sarsted ‘é
. - Code: 72.730.007 >
Aliquoting Volume: 0.5 mL @
i CSF volume: 0.5 mL o
-80°C freezer with controlled coating antibody
Storage temperature, alarm and CO, BSA
i backup system
Thawing RT with gentle agitation
Biomarker IL17A ~ Commercially available sandwich ELISA kit
measurement (BioLegend, San Diego, CA, USA)

Section of Pathology
Department of Experimental Medicine
University of Perugia

Section of Neurology
Department of Medicine
University of Perugia




