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5. Demyelination,
and neuronal/neural damage




. Dimethyl Daclizumab

. Teriflunomide fumarate
. Fingolimod Alemtuzumab Pegylated

2000 interferon-beta

Natalizumab
1998 ®
. Mitoxantrone

1993- "~ Glatiramer acetate

1996 Interferon-beta 1a
Interferon-beta 1b

Acta Neurol Scand 2016; 1-19




Subcutaneous
IFMpB-1b is the
first drug to be
approved for

treatment of

RRMS

The first drug
for treating
SPM5is
approved

First reports of progressive
multifocal leukoencephalopathy
with natalizumab treatment

Matalizumakb is the
first monoclonal
antibody and
high-efficacy drug
to be approved for
treatment of REMS

* Targeting of B cells is confirmed as
an effective therapy for RRMS5

* Ocralizumab becomes the first drug
to be approved for treatment of PFMS

Far the first time, a generic
drug — a generic version of
glatiramer acetate — iz
approved for the treatment

of RRMS

Fingolimad iz the
first oral drug to be
approved for
treatment of RRMS

Oral dimethyl
fumarate

Oral fingolimod is
thie first disease-
maodifying therapy
to be approved for
treatment of RRMS
in paediatric
patients

1993

Subcutaneous
IFMNE-1b

1996 2000 2010 2012 2013 2014 2015 2016 2017 2018

Subcutaneous
daclizumab

Oiral
fingolimod

Oral
tenflunomide

# Intravenous
mitoxantrons

2002 2004
Intravenous
natalizumak
* Subcutaneous
IFNB-1b for
5PMS
Subcutaneous
IFMB-1a

Oral dimethyl
fumarate

Oral fingolimod
for RRMS in
paediatric

* Subcutaneous patients
glatiramer
acetate

Genenc glatiramer
acetate

# [ntravenous
alemtuzumab

* Subcutaneous
PEG-IFNB-1b

* Oral cladribine

# |ntravenous ocrelizumab for RREMS

* |[ntramuscular

IFNp-1a

# |ntravenous ocrelizumab for PPMS

4 Nature Reviews | Neurology
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Neuroinflammation

. Meurodegeneration

BIOCHEMISTRY (Moscow) Vol. 83 No. 7 2018




] Relapse recovery
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Relapse residual disability
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B Focal demyelination: white matter

B Focal remyelination: white matter

B Demyelination: deep grey matter nuclei
B Denmyelination: cortex

Nat. Rev. Neurol. 8, 647—-656 (2012




No evidence of
brain MRl measures
of disease activity




NEDA status™
MEDA 1-3 Clinical event, EDSS, MRI
NEDA 4 Brain atrophy
MEDA 5 Cognitive impairment
NMEDA & CSF neurcfilament level
NMEDA 7 Patients related outcome
NEDA 8 Oligoclonal bands

BIOMARKERS - COCB, NAA, Glutamate, IL-12, IL-23, Enolase, NiL,
Related to cells, structures, metabolic CXCL13, [L-8, ATP break down products, GFAF, MMP3,
pathways, and inflammatory and MMP3, Th17, Th1/Th17, Chitinase 3, IFN-T,
degenerative cascades. TNF-a, Fetuin-A, Osteopontin,

PET {microglia), non-conventional MRI. Others.

— F1000Research 2017, 6:566 Last updated: 20 JUN 2017



S Brain volume
Potential Window for
treatment ideal
window treatment

MRI lesion burden
Disability/EDSS

MRI activity

MRI activity with relapse




All patients Patients referred for radiological

suspicion
H MS B MS

3.5

M Alternative Dx M Alternative Dx
RIS RIS

M Unknown

Patients referred for clinical
suspicion

1
HMS

M Alternative Dx
RIS

® Unknown

Multiple Sclerosis and Related Disorders 18 (2017) 85-89




B females
B males

Seminars in Immunopathology
https://doi.org/10.1007/s00281-018-0723-8



Fertility

Pregnancy

Glatiramer acetate

MNatahzumab

Fingolimod

Mitoxantrone

Cyclophosphamide®

Tenflunomaide

Dimethyl fumarate

Alemtuzumab

No effects

MNo effects

Reduced fertility in
animal studies; no
information in
humans

MNo effects

Amenorthoea and
transient
azoospermia have
been reported

Amenorrhoea and
azoospermia have
been reported

No effects

Mo effects

MNo effects

Exposure was associated with a lower mean
birth weight, shorter mean birth length and
preterm hirth

No major concems after drug exposure dunng
PIEETANCY

Limited mformation in humans; haematological
alterations, lower birth weight, shorter birth
length and risks of malformations and
miscarriage have been reported

Limited information in humans; increased nisks
of miscarnage and malformations have been
reported

Limited information in humans; increased nsk
of malformations has been reported

Limited information in humans; increased risk
of malformations has been reported

Embryotoxicity in animal studies in the human
therapeutic range

Limited information in humans

Limited information in humans; thyroid diseases
and malformations have been reported

Excretion in human milk is not well
established: the transfer should be limited by
the molecular weight; the drug is not omally
bivavailable

Excretion in human milk 15 not well

established; the transfer should be limited by
the molecular weight; the drug 1s not orally
bicavailable

Excretion in human milk has been reported; the
drug is not orally bioavailable

Excretion in rat milk has been reported; the
drug 15 orally binavailable

Excretion in human milk has been reported

Excretion in human milk has been reported

Excretion in rat milk has been reported

Excretion in human milk s unknown

Excretion in mouse milk has been reported

CNSS Drugs (2015) 29:207-220




Last M5 Course

M5 Course

RR

sP

PP

PR

™
B
£
=
=
o
o
s

Last MS Course

PP PR
S Course




EDSS at last visit

“ru
=
—
o
E
o
=
o

Il lagal L.
00 15 25 35 45 55 65 75 85 95
EDSS

MSBase [ TR-00&




B MS specific
B symptomatic

W non pharma.

B Relapses
B Medical conditions

B Freanancies

Paraclinical tests

# VRI
o CSF

) Evoked Potentials

[ Laboratory tests

Time Scale

Maximum




Early M5 RAMS SPMS/PPMS

— CIS Monitoring during — SPMS progression
lgM OCE DMT b NAA
®FLC + NAbs + GRAP
CXXL13 * Anti-JCV t NfL/H
MRZ reaction T ¢ miRk-92a1
CHIZL + Vitamin D — PPMS
NfL i — RRAMS + MiR-223
miR-20a-5p ¥ miR-22-5p + miR-15b

2
0
5

NMO differential diagnosis
AQP4

Ha lobin
MOGEG

NATURE REVIEWS | NEUROLOGY VOLUME 11 | OCTOBER 2015 | 585



Mitoxantrone

|

Cyvelophosphamide

Alemtuzuunab

Matahizumab

Fingolimod Paslizmmeh Fibetnah
Oerelizmmab
Ofatummunab

Dvmeta] fuanarate

Ternflunamade (alatiramer acetate  Interteron beta

Curr Treat Options Neurol (2015) 17:324
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Magnetic resonance
Imaging

Cerebrospinal fluid

markers

Male gender

Higher age at onset

Multifocal presentation

Involvement of pyramidal and cerebellar
systems

Partial recovery from relapses

High relapse rate during the first 2 years
from onset

High T1 lesion load

Persistence of ‘activity’ (increased T2 lesion
volume, gadolinium enhancement)
Brain and grey matter atrophy

Spinal cord lesions

Immunoglobuln G ohgoclonal bands

Increased lymphocyte count

Markers of neurodegeneration (14-3-3, tau,
NFL h&l)

European Journal of Neurology 2015, 22 (Suppl. 2): 14-21




CIS suggestive of M5

\ 4 \ 4

Non-aggressive Megative prognostic factors Positive prognostic factors
RRMS High-risk M5 Low-risk MS

A 4 h 4 ¥

First-line therapy Mo therapy

' ‘ ‘ MRI| monitoring

Mo persistent side effects Persistent side effects Lack of
Optimal response Sub-optimal response
Good adherence Mo/Low adherence

¥ ¥

Continue first-line Consider switch to other
therapy first-line agents
(i.e. IFNb, GA) {i.e. dimethyl fumarate, teriflunomide)

¥

Sub-optimal Switch to second-line

Careful evaluation
- * - agents
(MRI/clinical) of the long-term (natalizumab, fingolimod,

response ri5k.ﬂ’beneﬁt ratio pulsed immunosuppression |

response

Risk stratification

European Journal of Neurology 2015



30, K, 2003-2006 yillar arasi
yilda 2-3 kez piramidal, duyusal
ataklar
2006’dan sonra var olan yidrime
guclugu, dengesizlik, otonomik
problemler
| ragmen yilda 2-3 atak (EDSS: 2,5)
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Ly Mot active

&

#
#

Mot active
% Ly

Clinically isolated syndrome <
/ - Active*

Relapsing-remitting disease
- Active*

*Activity = clinical relapses and/or MRI (gadolinium-enhancing
MRI lesions; new/enlarging T2 lesions).




55, K, 1995-2006 yillar1 aras1 yilda 1-2
kez pirami
2006’dan sonra artan yiiriime giicliigii,
dengesizlik, otonomik ve kognitif

/ problemler

B8 SPMS




%42 Y, K, 1.5 yildir olan ve zamanla artan

giigsiizliigii ve uyusma




Primary progressive
(progressive accumulation
of disability from onset)

Progressive disease

Secondary progressive

(progressive accumulation
of disability after

an initial relapsing course)

Active* and with progression®

Active* but without progression

Mot active but with progression®

Mot active and without progression
(stable disease)

*Activity = clinical relapses and/or MRI (gadolinium-enhancing
MRI lesions; new/enlarging T2 lesions).

*Progression measured by clinical evaluation at least once yearly.







Relapse

Progression

Neuro-
psychology

No change/therapy effective:
No change of medication

Minor change/therapy +/-
effective
Intensive monitoring

Significant change/
Treatment not effective
Change of therapy

Eur Neurol 2014;72(suppl 1):35-38




Tedavi Gegisi

Treatment 1
IFN or GA

Treatment 2
Any drug

Washout

No washout required

Any drug

IFN or GA

No washout required

NTZ

FTY
Teriflunomide
DMF

= 2 months after
discontinuation of NTZ

Teriflunomide

FTY
NTZ
Alemtuzumab

Accelerated elimination
procedure or 3.5 months

Teriflunomide
NTZ
Alemtuzumab

When lymphocytes
level are returned to
normal levels (1 to 2 months)

Alemtuzumab
NTZ
FTY

When lymphocytes
level are returned
to normal levels

Presse Med. 2015; 44: e137—e151




ALE

NAT

OCH

FIN

DAC

RIT

DMF

GA 20 mg

FEG

IFM B-1a 44 mce
IFN B-1b 250 mcg
TER 14 mg

GA 40 mg

IFN f-1a 22 mce
TER 7 mg

IFM B-1a 30 mcg

0.2

Relative Rate of Relapse vs. Placebo




ALE
OCR
DAC
MNAT
DMF
PEG

IFN B-1b 250 mcg

FIN

TER 14 mg

IFN B-1a 44 mcg
GA 20 mg

IFN B-1a 30 mcg
IFN B-1a 22 mcg
TER 7 mg

GA 40 mg
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0.2 2

Relative Risk of Disability Progression vs. Placebo

0.42 (0.25,0.68)
0.47 (0.28,0.76)
0.54 (0.36,0.78)
0.56 (0.37,0.84)
0.62 (0.46,0.84)
0.63 (0.37,1.02)
0.66 (0.46,0.89)
0.68 (0.51,0.9)
0.72 (0.52,0.97)
0.73 (0.52,0.99)
0.74 (0.58,0.94)
0.79 (0.63,1)
0.81(0.52,1.23)
0.86 (0.63,1.14)
1.17 (0.69,1.92)




Annualised Relapse Rate B Disability at years 0-3
0.5

0.4
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J Neurol Neurosurg Psychiatry
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Time paint (year)




Proportion Converted to Secondary

Froportion Converted to Secondary

Frogressive Multiple Sclerosis

Progressive Multiple Sclerosis

=
o
]

HR, 0.71 (95% CI, 0.61-0.81), P<.001

Mo treatment

Glatiramer acetate
or interferon beta

=
2]
1

5 A
Time From Matching, y

HR, 0.61 (95% CI, 0.43-0.86), P=.005

Mo treatment

Matalizumab

Froportion Conver ted to Secondary
Frogressive Mul tiple Sclerosis

Propartion Conver ted to Secondary

=
(=]
1

Progressive Multiple Sclerosi s

HR, 0.37 (95% Cl, 0.22-0.62), P<.001

Mo treatment

Fingolimod

Time From Matching, v

HR, 0.52 (95% CI, 0.32-0.85), P=.009

Mo treatment

Alemtuzumab

JAMA. 2019;321(2):175-187
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Annualised relapse rate

141+

A overall annualised relapse rate

I

T

Alermbuzumaly

Cumulative hazard of disability

accumulation

Matalizumab

D 6-month confirmed disability accumulation

0%

-4 =

HR0-81 (95% 1 0:47-1.39), p=0-60

B Annual relapse rate at years 1-4

— Alerntueurmakb
— Natalizumaks

=0 ' )
p=0-49 p=l-55 o084 p=0-80

++ 1 opg +1
1 ! 7 ! Fl I A 1
Time after first treabment (year)




T e

—— Cladribine
—— Interferon &

70% —hazard rafio 0.60 (95%CI 0.38, 0.95); p=0.05 —lhazard ratio 0.91 (95%C 0.34, 2.4}, p=0.37
| |

0 ]
Number at risk Years from treatment start Mumber at risk: Years from treatment start

Cladrnibine: 22 20 18 Cladribine: 22 12
imterferon 167 141 120 Interfaran & o7

3

hazard ratio 15 (95%CI 3.6, 59); p=0.00017

3

Patients with
disability improvemeant

?

disability (EDSS)

1

=
m—— Years from treatment start L Years from treatment start

Cladribing 12 Cladribing 22
Inberianon (1 100 Interfaron [ 167

Annals of Neurology




Monoclonal antibody Adverse effect

Natalizumab PML
PML with IRIS
Hepatotoxicity
Alemtuzumab Infections
Infusion reaction
Thyroid disorders
Nephropathy
Immune thrombocytopenia
Infections
Infusion reaction
Hepatitis B reactivation
Daclizumab Hepatotoxicity
Encephalitis
Cutaneous events
DRESS
Ocrelizumab Infections
Infusion reaction
Hepatitis B reactivation
Malignancies (breast cancer) (7)
Ofatumumab Infections
Infusion reaction
Hepatitis B reactivation

Opicinumab Specific adverse effects unknow

BioDrugs
https://doi.org/10.1007 /s40259-018-0327-9




Sy plisin

Intervention

Cutonme

Level of
evidence™

Fatigue

Smaicity

A tas i aftremior
Bladder function

Sexual dysfometion

Fain

Maohilityhalanoe and
activity

Paychosocial funciion

Intensive inpatient mehabdbitation [143, 144)
Exiemnded ouipatient nehebd iation [145)
CRT [138]

Hydrotherapy [117])

Crail traindng [ 108]

Cooling devices [146]

Exercie [147, 148])

Behaviar advice [1446]

Complementary and alernative terapdes [149]
Laow frequency magnetic fbeld [150
Hydnotherapy [117)

Exercise {swetchingfswengthening) [151]
TEMS [5]

Menore habd Bation [37)

My redheat litamon [500)

Exercge-Pelvic foor training [ 152, 153)

Exiernal bladder stinwlaior {Queen Squane
Stimmlares) [ 154, 155)

MDD care [156, 157)

TEMS [ 1), 121)
Physioihaerapy [158]

M redhabd litation [$46]

Complementary and alernatve terapes [149]
Hydrostherzagy [117]

Exercize [99)

Cradi traindng [ 108, 104%)

Hippotherapy [1132)

OT [123)

Madvility assisgive device [124)
Paychological waining [ 131]

CBT [137)

Ty il Sy i ke

Ty i, Sy pliaae

Tmproocing sy pioan

TImprooving sympioam

Tmproving sympioam

Anecdotal evidence in improving symplom
InoonclEive evidence

Inoonchsive evidence

Inconclmsive evidence

Mo heneficial effect

Tmproving sympioam

InoonclEive evidence

No beneficial effec

Inconclmsive evidence

Improving sympioms and dissbdicy
Improving sympioms and Caol.
Reduction of reding wrinary volume

Anecdotal evidence in improving
AWl S

Improving sympioms

Anecdotal evidence in improving disabling
and Crol.

Inconclusive evidence

Inconclusive evidence

T g Sy ke

Tivprosvi g ol Lty activities and disalbilitg

Improving mobility parameierns

Tmprooving Ol

Improving balance

Tmproving AT s

InoonclEive evidence

Improving depression, and help adjnsi and
i

Tmproving depression

.':I.':I.':I""""'.':I.':I""""'E.':I.':I.':I.':I.':I

J Neurol (2012) 259:1994-2008




Maxirmal walking diztance (m)

T25FW {5}

9-HPT, dominant hand (s}

9-HPT, nondominant hand (=)

PASAT

F55

BDI

EQ-5D

Ciol'as (%)

TX5FW, timed 25 Foot Walk test; 9-HPT, nine hole

TR
Tx
TR
Tx
TR
Tx
TR
Tx
T«"R
Tx
TR
Tx
TR
Tx
TR

op test; PASAT, pa

424 503370
42601334.2)
10.3(6.1)
2.51(5.2)
26.8(14.7)
23.216.3)
267113}
262109}
422(13.5)
422141}
4230123}
488 (117}
104 (7.0
Q775
BO1LOH
JEO
52073
6183

T42 (5757
BE2B(531.45)
22161}
TE(31)
2610174
22964
261(11.5)
23042.1)
46.1{13.3}
45 8(13.5)
4814132}
452133}
2458}
L0608
TE(L3)
74(12)
B3 (164
S0.0¢17.2)

ed auditony serial addition test; FS5, fatgue severi

J44
584
A94
029

480
0
naz2

J25
085
327
A

4
22
b
22
32
22
33
x
33
21
A3
Fa |
33
22
33
22

L
[

scale; BOA, Beck Depressi

Journal of Neurology (2018) 265:1016-1025
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ACC: acetyl CoA carboxylase
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Int ] MS Care. 2016;18:1-8.



REFLEKSOLOJININ YORGUNLUK ve KAYGI UZERINE ETKISI

OUYGULAMA SONRASI  mUYGULAMA ONCESI

SUREKLI-KAYGI PUANI

DURUMLULUK-KAYGI PUANI

YORGUNLUK SIDDETI PUANI




Grafik1

		YORGUNLUK ŞİDDETİ PUANI		YORGUNLUK ŞİDDETİ PUANI

		DURUMLULUK-KAYGI PUANI		DURUMLULUK-KAYGI PUANI

		SÜREKLİ-KAYGI PUANI		SÜREKLİ-KAYGI PUANI



UYGULAMA ÖNCESİ

UYGULAMA SONRASI

40.06

27.66

43.33

31.86

50.33

37.53



Sayfa1

				UYGULAMA SONRASI		UYGULAMA ÖNCESİ

		YORGUNLUK ŞİDDETİ PUANI		27.66		40.06

		DURUMLULUK-KAYGI PUANI		31.86		43.33

		SÜREKLİ-KAYGI PUANI		37.53		50.33

				Grafik veri aralığının boyutunu değiştirmek için aralığın sağ alt köşesini sürükleyin.
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Proliferation rate Cell cycle Apoptotis cascade

ournal of Chemical Neuroanatomy 75 (2016) 77-84



191-197.

_Dec; 5(4):

High exposure

P 005

Cogmitive tests
Harsoa tawer bast
Siraeg tast

Dt syeabal test
Beck depression test
B AS tesi

Line oriepiation 1est

Dt span test (forward)
Dt span test (backowand)

Hamod tower test
Stroeg test

Dt syeabal test
Beck depression et
ELAS fest

Line orieniation test

Dt span test (fonvard)

Alean = 5D
552500 = 1464923
7280 = 143485
363300 = 5.72131
B.68TS = 4 20484
416250 £ 148220

FI1ETH & 312450

50230 & 114745
46230 m 061014
348657 w 1144440
T2LE300 w 3.30897
354657 w 646824
b.5067 = 334203
307333 = 1457702
334657 = 581705
40333 = 106010

Dt span test (backward)  2.31848 = 086077+


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6025790/




Na#rDominant Hand
Drawings A, B, and C and make with the Left Hand
_ Right Hand

DRAWING A . DRAWING B
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M Boaminant Hand

Handwriting: This is a sample of my best handwriting

——Signature:—

Date:

Drawings A, B, and C and make wi th the

Right Hand

DRAWING A

B
Drawings A, B, and C and make withthe  [eft Hand

Right Hand

DRAWING A DRAWING B
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General
practitioner

Social care/home-
care service

Dermatologist Neuropsychologist

Rehabilitation
physician

psychologist Neuro-
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