Hosted by

M=NACtrims

Middle East North Africa Committee for
Treatment and Research in Multiple Sclerosis

h
\Q MENACTRIMS
& CONGRESS -

Intercontinental Dubai Festival City
Dubai, United Arab Emirates

In collaboration with

IOMSN oo

www.2019.menactrims.com

Immunization In

Magd Zakaria
Professor of Neurology

Ain Shams University,




\ h
D= 5 MENACTRIMS
~\__ CONGRESS Y-

tttttttttttttttttttttttttttttttttt
Dubai, United Arab Emirates

Disclosures and Disclaimer

Prof. Magd Zakaria has received honoraria for lectures and advisory boards from:
« Bayer Schering

» Biogen ( Biologix ).

* Merck Serono.

» Novartis

* Roche

« Sanofi-Genzyme



Hosted by

M=NACtrims

Middle East North Africa Committee for
reatment and Research in Multiple Sclerosis

MENACTRIMS
CONGRESS  {~ -

December 6-7, 2019
Intercontinental Dubai Festival City
Dubai, United Arab Emirates

In collaboration with

ECTRIMNS

EUROPEAN COMMITTEE FOR TREATMENT
AND RESEARGH IN MULTIPLE SCLEROSIS

: 7 Y
IE)?SL% gmsm . ::’«.“.,Jj

www.2019.menactrims.com

j{ Feg European Charcot Foundation

asic
mmunology




' 2 5 MENACTRIMS

Non specific with no memory Specific with memgry=—CONGRESS >~

Innate vs adaptive immunity

De emb 6-7,2019
Intercontinental Dubai Festival City
Db UtdA bEmrI

Innate Immunity Adaptive Immunity
(rapid response) (slow response)
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Dranoff G. Nat Rev Cancer. 2004;4:11-22.11
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“Signal One”

T cell

One method of the “co-stimulation”
needed to activate T cells. If the T cell
fails to receive “signal two”, it dies by

EI(!JnEtnEIE. {B7 comes in two forms: B7 -1
[C:D80] and B7 -2 [CDB61.
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CD19 [
B cell Long-term
reconstitution1'3 ] CD20 | memory1:2:4
A EEEEE———— CD52 I
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| BAFF-R N
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— | TACI [
BAFF, B cell activating factor; BCMA, B cell maturation antigen; TACI, transmembrane activator and calcium-modulator and cytophilin ligand

interactor

Image adapted from Krumbholz M, et al. Nat Rev Neurol 2012;8:613-23.

1. Stashenko P, et al. J Immunol 1980;125:1678-85. 2. Loken MR, et al. Blood 1987;70:1316-24. 3. Tedder TF, Engel P. Immunol Today
1994;15:450-4; 4. Dilillo DJ, et al. J Immunol 2008;180:361-71.
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Regulation of Lymphocyte Egress from Lymph Nodes

Physiological role of S1P, during the induction of an immune response

Lymph Node Efferent Lymph

S1P, receptor S1P gradieht



Mycoplasmal dsRNA Bacterial DNA

Virus, bacteria, fungi, etc...
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Protection against
intracellular pathogens
(eg. viruses, bacteria)

Autoimmunity,
delayed-type hypersensitivity

Protection against
T2 extracellular pathogens
N L4 (eg. parasites, bacteria)
IL-5
IL-13 Allergy, asthma

Ty17 ‘ ‘
3 IL-17 Protection against
J |L.17¢  extracellular pathogens

IL-21 (eg. fungi, bacteria)
IL-22

GF- B\l——u. 21

TReg Treg

Autoimmunity

TGF-f  Immunosuppression
Images © Nature.com, HXLELA IL-10 ”
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Vaccine Immunology



Whatls & Vaccipe?
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W s‘ti,r’né.' Eataptive immunity tog disease. Vaccines
', can ent the effects of infection by

e
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“.: ~many pathogens.Vaccine s are generally considered

"'zef?e the most effective method of preventing
““infectiols diseases. The material administered can
either be live but weakened forms of either
bacteria or viruses, killed or inactivated forms of
these pathogens, or purified material such
as proteins.



A | Lm. vaccination

Lymphatic tissue




Figure 2.3. Correlation of antibody titers to the various phases of the vaccine response. The initial antigen exposure elicits an extrafoliicular
response (1) that results in the rapid appearance of low IgG antibody titers. As B celis proliferate in germinal centers and differentiate into plasma
celis, IgG antibody titers increase up to a peak value (2), usually reached 4 weeks after immunization. The short life span of these plasma cells
results in a rapid decline of antibody titers (3), which eventually return to baseline levels (4). In secondary immune responses, booster exposure
to antigen reactivates immune memory and results in a rapid (<7 days) increase (5) of IgG antibody titer. Snort-lived plasma cells maintain peak
antioody levels (6) during a few weeks—after which serum antibody titers decline initially with the same rapid kinetics as following primary immu-
nization (7). Long-lived plasma cells that have reached survival niches in the bone marrow continue to produce antigen-specific antibodies, which
then decline with slower kinetics (8). Note: This generic pattern may not apply to live vaccines triggering long-term IgG antibodies for extended
periods.
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Types of vaccines
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Live Killed Toxoids Cellular fraction Recomblnant
Attenuated Inactivated vaccines vaccines
vaccines vaccines
*‘BCG *Typhoid *Diphtheria *Meningococcal *Hepatitis B
*Typhoid oral | *Cholera -Tetanus polygaccharide vaccine
*Plague -Pertussis vaccine -Zoster
-Oral polio -Plague *Pneumococcal *HPV
(sabin). ‘Rabies Sglcisiﬁgma”de *Meningococcal B
IAGGIE)S@TVH :ﬁlilrlzt-?:i:zcular -Hepatiti§ 0 :

polypeptide vaccine
*Mumps influenza
*Rubella -Japanese
Intranasal encephalitis
Influenza ‘Hepatitis A
*Typhus
*Varicella

oZoster
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L COMPARISON OF ATTENUATED (LIVE) <
A

SR

ND INACTIVATED (KILLED) VACCINES

Characteristic Attenuated vaccine Inactivated vaccine
Production Selection for avirulent organisms: Virulent pathogen is inactivated by
virulent pathogen is grown under chemicals or irradiation with ~y-rays

adverse culture conditions or
prolonged passage of a virulent
human pathogen through different hosts

Booster requirement Generally requires only a single booster Requires multiple boosters
Relative stability Less stable More stable (advantageous for Third
World countries where refrigeration is limited)
Type of immunity induced Produces humoral and cell-mediated Produces mainly humoral immunity
immunity
Reversion tendency May revert to virulent form - Cannot revert to virulent form

Site and Route of administration Generalized response Primary focal LN responce
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Vaccines and multiple sclerosis: a systematic review
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Table 2 Overview of resulis

Author, country  Design Casesfcontrols  Gender Mean age Frequency Risk of Risk of Followe-up  Commentfconclusion
ratic {M/F) of MS M5 onset relapse
HBY
Langer-Gould A, Mested case—control TROFIRRS T4 53 il b] OR 1.36 (0.77-242) N =3 yiars Mo increased risk of MS onsct
ot al. USA sudy
Efickharian et al.,  Case—conirol smdy 250K250 043 11 MW 1.29 (089-1.78) ND Inde finite Mo increased risk of M5 onser
[ran
Mikacloff, e1 al. Case—control study 34942541 .81 (cases) 9.3 (cases) WL OR 074 (054100 OR 074 <3 years Mo increased risk of acute
France inflammareey dermyelinating of
.85 s 2.0 {control 054102 - 5
(contrals) ‘ ) ( ) CNE. However, significantly
incressed risk of M5 onset
=3 years for patients vaccinated
with Engerix B: OR 2.77
(LX3-624)
Ramagopalan 5V,  Case—conirol sdy 13,524/ 01.36 (cases) 49 [cases) MW OR 052 (0841591 ND Inde finite Mo increased risk of M5 onser
et al. Canads 7216 241 (controls) 52.9 (controls)
Mikacloff et al. Case—control study 1431122 (L5T (cases) L1.5 {cases) il b] OR 103 {0.62-1.69) N =3 yiars Mo increased risk of MS onsct
France 0.62 (contrals) 11.3 (controls)
M. M. Hocine et al.  Self-coatrolled case- g WD WD il b] OR 1.35 (0.66-2.79) N -6 days Mo increased risk of CNS
France series method OR L.78 61365 davs demyelinating events or MS
(e7-3.77 - onset
Mikacloff, e1 al. Rerrospective cohort 137321 .79 (cases) 9z WL HE 078 (0.52-1.880 ND =3 years at Mo increased risk of M5 onser
France sudy 108 (coatrols) HE L9 any me after firsst cpisode of CNS
' (0.53-2.24) (5.8 years) inflammatory demyvelinating
disease in childhood and HBY
vaccination
Orzakbas 5. Comparative study Group I 11 [: 0.57 I: 21.75 WL WD ND 2 years Mo increased risk of M5 onser
ct al. Turkey Growp [I: TL I: 0.51 I 3016 (also no difference in HLA-
Girowp [T 20 o T type or discase FESSI0MN
2 [0 .54 [ 34.4 e prog )
Geier DA, et al. Case—control study MS: 651591 MS: 024 35 (median) M OR 5.2 (1.9-20) OR 14 Inde finite Increased risk of MS onset
UsA (WAERS) (2.3-560)
Hermdn Ma, ct al. Mested case—control 16371604 (40 (oases) Median 167 M OR 3.1 (1.5-6.3) ND =3 yiars Inereased risk of MS onset
UK sudy 044 (coatrals) {cases)
6.3 (controls)
DeStefane F, et al.  Case—conirol sody 309950 .31 (cases) WD WL OR 0.8 (0.5-1.4) OR 1.2 Inde finite Mo increased risk of M5 onser
Usa 0.30 (coatrols) (05-1.3)
Touzé E, et al. Case—control study X655 .03 (cases) 3136 (cases) WL OR 1.8 (0.7-4.6) ND =2 months Mo increased risk of M5 onser
France 0.29 (coatrols) 4.2 (controls) OR 0.9 (0.4-2.0) 2-12 maths
Ascherio A, et al. Mested case—control 192iB45 Only female 3T (cases) M OR 0.9 (0.5-1.6) ND Inde finite Mo increased risk of MS onsct
Usa sty 381 (controls) OR 0.7 (0.3-1.8) <2 years
Confavreux C, Case-crossover stndy 643 (26073835) 0.39 (cases) 37 (cases) WL WD OR 067 2 moaths Mo increased risk of relapse
et al. Europe (.47 (coatrols) 10 (coatrols) (0.20-2.17)
Sadovnick AD, Undefined HRB6ST WD L1-17 years 1x WD ND Inde finite Mo significant difference betwesn
., prevaceination and
oy
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HPY

Scheller NM, et al.
Denmark and
Sweden

Langer-Gould A,
et al. UsA
Grimaldi-
Bensouda L,
et al. Franoe
Pellegring P, et al.
USA, Australia
and Evrope

Chao C, et al. USa

Retrospective cobort
sty Case-series
atudy

Mested case—control
stidy

Case—control study

Undefined

Cohon study

Beasonsl influenza and HINI

Auricl E,
et al. [sracl

Farez MF,
et al. Argentina

Bardays C, et al.
Sweden

MeNicholas M,
et al. UK

Famagopalan SV,
et al. Canada

Herndn M4, ot al,
UK

Lorzon M,
ot al. [aly

[MeStefano F, et al.
U5A

Undefined

Self-controlled case-
series method

Retrospective eobort
atudy

Case-crossover slody

Case—control study

Mested case—control
atudy

Case—control study

Case—control sudy

TRRSELS

3,185 285
(ko)
33813003

[case-series)
G450

831200

A mio, (UTSA)

T min.
(Australia)

189620

B cases

LOZa.0ngy
021005

1812

14, 1357569

1631604

40131

0050

Only female

Only female

Only female

Only female

Only female

04 (cases)
0625 (controls)

M
1.L2 (cases)
(.86 (controls)

ND

0360 (cases)
238 (controls)
(1 (cases)
4 (controls)

ND

031 (cases)
.30 (controls)

25.5

(927 years}

214 (casers)
1.2 (conitrols)

MWD

MO

45,4 (cases)
191 (controls)

n

MWD

M

49 [cases)
529 (controls)
Medizn

36, Ticases)
15,3 (controls)
MWD

MDD

[nonHBY )

GULA00.000 (HPY)
215401 00,000
(nonHPY

M

M

DUOE 100,000 doses
(USA) 014/
L0000 doses
(Ausiralia)

B 300,000

Estimated nonVac:

L4100, 000

M

M

b

MO

MO

M

M

il

OR 090 (0.70-1.15)
OR 1.05 (0.79-1.18)

OR 1.60 (0.79-3.25)

OR 0.2 (0.1-0.9)

ND

RRE 137 (00743400

ND

MND

B

ND

OR 102 (0.96-1.09)

OR 1.0 (05-1.02)

O 1.6 (0.7-3.3)

OR 0.7 (0.5-1.1)

RR {151
(0.18-1.47)

HR 1.17
(0.53-2.5T)

HR 0.71
{0.45-1.12)

RR 6.0
(1 4-26.2)

M

MD

<2 years

<3 yiEars

<2 years

ND

180 days

=8 wieeks

of days

< wieeke
= wosks

3 weeks

Indefinite

<3 years

Indefinite

Indefinite

Mo increased risk of MS onse
other CHS demyelinating

discases OR 1.00 (0.80-1.2/]S

after gHFY vacecination

Mo increascd risk of MS mﬁ.;va' City

after gHFY vacecination

Mo increased risk of MS oam
after gHFV vaccination

Mo increased risk of M3 oow
after gHFY vaccination (dc
not distinguish berween b3
oset and progression)

Mo increased risk of M35 oo
after gHFY vaccination {dc
not distinguish beraeen b3
omsct and progression)

Mo mewrological adverse ever
after vaccination against
seasonal influenza or
HIMNI — no increased risk
relapse

Mo increased risk of relapse
vaccination against HIM1

Mo increased risk of nelapse
vaccination against H1M1

Increased risk of relapse aftel
vaccination against HIMNI ¢
seasonal infleenza)

Mo increased risk of M3 oam
after influenza vaccination

Mo increased risk of MS oam
after influenza vaccination

Mo increased risk of MS oam
after influenza vaccination

Mo increased risk of MS oam
after influenza vaccination




— Table 2 continued
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Authos, COounty Diezipn Casesicoangls Cigndesr Mian age Frquensy Rk al Fask of Folkw-ap Commentiaonclosios
ratio (M) al’ MS WIS cmsen relapse
Maonathuh N, Chinical 1rials 1328 LS [eases) 210 (eases) NI b MY I wesks Speady levels of N5
N el al. Gemmany 04T toonteolsh 311 toomntrols agtoaniibodies (MBP and
® ¢ ¢ ¥ MO Bedoee asd afler
vaccization against seasoeal
influgnza and HINT (M5
patients and healthy comtrols)
—+ Mo increased risk of nelapse
after influenza vaccination
Confavreux C, Casp-crossover study 43 {2f0hvact 039 {casesx) 37 (cases) W ol B R 108 I maniks Mo increased risk of relapse after
¢l &l, Eurape A& manVac] .47 (contrels) 3% [comtrals) (L 3T=3, 11 influenza vaccinmion
D Kgaser 1 el gl Case—conire] sjudy LUK a4 M NI b MY B wers Lireater
Folland
Makhtarian F, Clinical trials 19 {1 Lvacs 1LAE (cases) 402 NI WD MLy 4 weeks Imcomclusive
& Al LSA B-plh:!hﬂl].l?
Miller AE, &1 al Randeeizad doulle- 454 M M NI b MY B wers Mo inereased risk of felapse aiber
Usa hlind placebo- influenz waocimation
comilpelad sl
Salvein M, &f al Chinical 1rials b s 2 317 NI NI MY 45 ays NG AnCreass in nomhere of
[taly relapses, EDSE or permeshility
af BER (MRI) — N incrgased
risk of relapse, except for
paLCHE wilh BEpresaive desdase
PrOpRERRIce
Michiclzens H, Chinical 1rials Il Chsts M M NI RR 023 [(K35-5343) MDY 3 werks Mo inefeass in lesions ar plaguss
el al. Belgium (MR after influenza
VRCCIEADOD — MNo increased
risk of relapse after influenza
VRCTIEALION
Bamford, =t al. Clinical trials BEM2 WD W N WD ML ND Mo increased risk of relapse after
Li5A vaceisanion apminst HIND
Mivers LW, Randeeizad doulle- 33322 Vacciee: D32 Waceine: 43 NI b MY 3 weris Mo inereased risk of felapse aiber
et al, USA hlind, placeba- urtreated) Placebo: 0.74 Placebo: 43 {Fodbaw-ap vaccization against HINI
controllad sudy Unreaed: (L3T Llnreatad: 44 X antia)
Alter M, et al USA  Case-conirod study &2 rO Ak KD A 131 Indefimite Mo increased risk of relapse after
[LOZ—5E, 0" vadisanon apainst HINI
Hilkdey Wa, e gl Case—panired siudy WA M M NI M MLy NI Mo increased risk of melapse altes
UsA vaccimation against influenza
Hibkdey Wa, e gl Lindelized 24 ches M M NI b MY NI} Mo inereased risk of felapse aiber
ALY vaccization against HINI
MAE
Abdpres C, & al Case—ponired sudy JOGHEE R4 (opsen) MW NIy DR 1,13 (a3-205) MLy Ttz thmite: Mo
Sweden 173 (eontrots)
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Author, country Design Casealeontrols Gender Mean ape Frequency Risk of Risk of Followr-up Comment'conclusion
ratio [MJF) of M5 MS onset relapse
Ahlgren C, et al. Cohost study b} C L 048 il bl C1 ') MDD NI Indefinite [ncidence of M3 in 4 cohors bom
Sweden C I 044 1498697 CII e pesca WAL
' 1nanaan 2
C L 0,32 gﬁ?]{fﬁjufgg;; (L rubells vaccine, 5?2:%
CIV: 032 385 CIV .[f.‘m-): dose MME. CIIL: monovalent
406/ 18 measles vaccine, CW
R combined MMRE} compared to
cohort borm before introduction
of listed vaccines
— Mo inereased risk of ME debat
after imeeduction of the MMR
vaccinztion
Ramagopalan 8V,  Case—control study LoLs21F .35 (pases) 49 [cases) M» Ms" QR 108 NI Indefinite Mo increased risk of M5 debut
et al. Canada 2503 2.31 (controls) 52.9 (controls) (100116 after vaccination against MMR
Mp™: OR 100
(10-1.17)
R OR 109
(100-1.17)
Pekmezovic T, Case—control study L1L LD 043 34 (oases) M» Ma: OR L0 (5-19y  ND Indefinite Mo increased risk of M5 debut
ct al. Serhia 35.0 (controls) Mp: OR 2.0 (0.2-5.T) after vaccination against
mucasles of mumps
Lorzon M, Case—control study L4131 WD el MWL bs: OR 504 ND Indefinite [ncreased risk of M5 debut afier
ct al. [ialy (B E-373.3) Mp: OR vaccination against measles,
514 (69-381.2) mumps and rubella
R OR 6.2 (2.3-153)
DeStefano F, et al.  Case—control study 09m50 030 (eases) WD MWL OR 0.9 (0.4-1.8) MND Indefinite Mo increased risk of MS after
U5A 0.30 (controls) vaccination against MME.
Ma: OR 0.9 (0.5-1.8), B: OR 0.7
(0a-1.07
Burtzke JF, et al Case—control study T 1.56 (cases) il b MWL» ND NI Indefinite Mo increased risk of M5 debur
Faroe Islands 0.87 (controls) afier vaccination against MME
Bansil 5, et al. Case—conirol study 50147 (L6 [cases) ML (cases) MW OR 0.7 NO Indefinite Mo increased risk of MS debur
[mdia 0.71 (controls) 33.4 (controls) after vaccination against MMR
Filber M, en al Case—control study Q3 .56 (cases) M ML» OR 016 (006-041)° WD Indefinite Mo increased risk of M5 debur
[srac] after vaccination against MME
Waricella
Lorzon M, Case—control study L4131 WD el MWL OR 416 (5.6-3805) ND Indefinite Increased risk of M5 debut afier
ct al. Tialy vaccination against varicella
Wariola
Pekmezovic T, Case—control study L1L LD 043 34 (oases) M» OR 0.9 (0.5-1.7) NI Indefinite Mo increased risk of M5 debut
¢t al. Serhia 35.0 (controls) after vaccination against
' szl lpox
Kurizke JF, et al Case—conirol sudy Fi e 1.56 (cases) el i W OR 023 (0.14-036"  ND Indefinite Mo increased risk of MS debur
Faroe Islands afier vaccination against

08T (coatrols)

smallpoe. Significanily less
smallpos vaccination coverage
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Bansil §, et al.
[ndiz

Caseita [, et al.
[ealy

Andersen E, et al.
Denmark

Aler M, ctal. USA

Rabigs
Bansil 5, et al.
[ndia
Yellow Fever

Farez MF,
et al. Arpenting

TRE
Baurnhackl L,
et al. Germany
Tetanus

Mikaeloff, er al.
France

Pekmezovic T,
i al. Serbia

Heman Ma, et al.
UK

DeStefans F, ot al.
Usa

Confavreux C,
¢t al. Europe

[ Keyser 1,
Holland

Hurnzke JF, et al.
Faroe Islands

Banasil 8, et al.
Ipafia

Zilber M, e al.

Case—control study

Case—control study

Case—control study

Case—control siudy

Case—control study

Self-controlled case-
aeries study

Clinkcal trials

Retrospective cohort
atudy

Case—control siudy

Mested case—coninol
atudy

Casp—control study

Case-crossover study

Undefined

Casp—control study

Case—control study

Case—control study

6147

101 50
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OR 046 (0.27-0777

OR 0.6

CIR 0,52 (0.40-0.68)"
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0.23-2.46)

MO

NI

Indefinite

Indefinite

Indefinite

Indefinite

Indefinite
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Indefinite
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Indefinite
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after vaccination against
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after vaccination against
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Mo increased risk of M3 debur
after vaccination against
sl lpo

Mo increased risk of M5 debur
after vaccination against
sl lpo

Mo increased risk of M5 debur
after vaccination against rabics

[ncreased risk of relapse afier
vaccination against yellow
fevier

Mo increased risk of nelapse after
vaccinztion against TBE

Mo increased risk of MS debut
after firest epasode of CNS
inflammatory demvelinating
disease in childhood and
LeLanus vaccinaton

Mo increased risk of MS debut
after vaccination against
eLanus

Mo increasedfdeceeased nisk of
MS debut after vaccination
against tetanus

Decreased risk of MS debut after
vaccination against tetanus

Mo increased risk of nelapse after
vaccination against ietanus

Mo increased risk of selapee after
vaccination against tetanus

Decreased risk of MS debat after
vaccination against tetanus

Decreased risk of MS debut after
vaccinztion against ietanus

Decreased risk of MS after
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ratio (MIF) of MS MS onset relapee
Compston DA, Case—control sfudy 1771164 047 (cames) 322 (cases) ] D KO Indefinite Mo increased risk of MS debur
ctal UK 0.89 (controls) 33.7 (coatrols) E;L:;mm“”“ againsl
Aler M_etal. USA Case—control study T2 ot ] N b} OR 05T (03-100" N Indefinite Mo increased risk of M5 debur
after vaccination against
PCLAMLS
Diphtheria
Pelkmezovic T, Case—control study RUHIR L 043 M (cases) ] OFR 08 (04-1.9 D Indefinite Mo increased risk of MS debur
¢t al. Serhia 35.0 (coatrols) ;{Lphwd:::iii.naﬁnn against
Kurizke JF, et al Case—control sfudy 13N 1506 (cases) WD ] OR 044 (0.26-074)" WD Indefinite Mo increased risk of MS debur
Faroe Islands 0.87 (coatrols) ;{med:;a:iv;i.naﬁnn againet
Casena 1, et al. Case—control study L0150 049 (cases) A5.0 (cases) b} N MDD Indefinite Mo increased risk of M5 debur
[taly 0.60 (coatrols) 47.17 (coatrols) ;{E u::a:;imm against
Andersen E, et al. Case—control study Alr243 WD MND ] MDD MO Indefinite Mo increased risk of MS debur
Denmark after vaccination against
diphtheria
Aler M. etal. USA  Case—conirol sudy T2 WD ' W OR 048 (030-076)°  ND Indefinite Dieereased risk of MS debut after
vaccination against diphtheria
Polio
Pekmezovie T, Case—control study 1101 L 043 34 (cases) b OR 1.1 (06200 N Indefinite Mo increased risk of M5 debur
¢t al. Serhia 35.0 (coatrols) after vaccination against polio
Forzon M, Case—control study 140131 N | B ] OFR 08 (0.07-2.8) D Indefinite Mo increased risk of MS debur
et al. [ialy after vaccination against polio
Kurizke JF, et al Case—control study 13N 1506 (cases) WD ] OR 074 (L18-29T" WD Indefinite Mo increased risk of MS debur
Faroe [slands 0.87 (controls) after vaccination against polio
Bansil 5, &t al. Case—control study 56147 (.6 (cases) M (cases) b OR 0.5 N Indefinite Mo increased risk of M5 debur
[ndiz 0.71 (coatrols) 334 (coatroks) after vaccination against polio
Zilber M, en al. Case—control study T30 .50 (cases) N b OR 007 (0040137 ND Indefinite Decreased risk of MS debar afier
[sracl vaccination against polio (live,
atterabed)
Casenta 1, et al. Case—control study 104150 (.49 [caneg) 450 [caneg) ) MDD MND Indefinite Mo increased risk of M5 debur
lealy 0.60 (coatrols) 47.17 (coatrols) after vaceination against polio
Berr C, et al. Case—control study 6363 037 MDD ] M KD Indefinite Mo increased risk of MS debur
France after vaccination against polio.
Positive association between
late vaccination and M3
Andersen E, et al.  Case—control study B17243 ot ] N b} N MDD Indefinite Mo increased risk of M5 debur
Denmark after vaccination against polio
Alwer M_etal. USA Case—control study T2 WD MO ] OR 037 (0.20-0687 WD Indefinite Mo increased risk of MS debur

I T . N e |
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Author, coantry Dsign Casealeontrols Gender Mean ape Frequency Risk of Risk of Follow-up Comment'conclusion
ratio (M/F) of M5 MS onset relapse
Pertussis
Pekrezovic T, Case—control study L10¥1 LD 043 34 (canes) o B OR 1.0 (06-1.8) NI Indefinite Mo increased risk of MS debur
et al. Serbia 35.0 (controls) after '-.'s_u:eLluﬁn:an against
prrssis
Kurizke JF, et al. Case—control study e ) 150 (cases) b o B OR 042 (0.12-1.48) NI Indefinite Mo increased risk of MS debur
Faroe [slands 0.87 (coatrols) after \'zj:anaﬁan against
porissis
Aldeee M. etal. USA Case—control study 6T Rl M o B O 03 NI Indefinite Mo increased fsk of MS debat
after vaccination against
periussis
Twphoid fever
Kurizke JF, et al. Case—control study pichi i 156 (cases) ML WD OR 068 (007T-6207  ND Indefinite Mo increased risk of M5 debur
Faroe Islands - after vaccination against
0.8 ls
T (coatrols) typhoid fever
Zilber M, et al. Case—control study REi (.56 (cases) ML WD OR LET (141-249)"  ND Indefinite Decreased risk of MMS debut after
Israel vaccination against typhoid fever
Compston DA, Case—control study 173164 04T (cases) 322 (cases) o B MO NI Indefinite Mo increased risk of MS debut
stal. TIK 0.89 conrrols) 337 (conuols) after vaccination agalngt
typhoid feves, Positive
asgociation between late
vaccination and MS
Aldver M, etal. USA Case—control study T2 MW M o ] OR 0L NI Indefinite Mo increased risk of MS debur
(0.05-13.207" after vaccination against
typhoid Fever
Choless
Casetta [, et al. Case—control study 141 50 (.49 (cases) 45,0 [cases) o B MO NI Indefinite Moo increased sk of MS debat
lealy 0.60 (coatrols) 47.17 (coatrols) after vaceination agains cholers
BCG
Pekrezovic T, Case—control study L10¥1 LD 043 34 (canes) o B OR 1.3 (05411 NI Indefinite Mo increased risk of MS debur
et al. Serhaa 35.0 (controls) after BOG vaccination
Foezon M, Case—control study 14041 31 W M o B OR 1.0 (04-2.6) NI Indefinite Mo increased risk of MS debur
et al. [taly after BOG vaccination
Ristori G, et al. Crossover trial 12 cascs 04 ML o B MO NI o moaths Digceeased risk of relapse after
Denmark BOG vaccination
Bansil %, et al. Case—control study 56147 (L6 (cases) L (cases) o B OR 0.9 NI Indefinite Mo increased risk of MS debur
India 0.71 (coatrols) 33.4 (controls) after BCG vaccination
Casetta [, et al. Case—control study 1150 (.49 (cases) 45,0 [cases) o B MO NI Indefinite Mo increased risk of MS debur
lealy 0.60 (coatrols) 47.17 (coatrols) after BCG vaccination
Besr C, et al. Case—control study 6363 037 M o B MO NI Indefinite Mo increased risk of MS debur
France after BCG vaccination
Andersen E, et al.  Case—control study A1F243 W M o B OR 100 NI Indefinite Mo increased risk of MS debur

Denmark

after BOG vaceination
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J Neurol (2017) 264:1035-1050

retrospective cohort studies with an inherent risk of con-
founding and bias. In addition, MS is a relatively rare
disease making it difficult (and costly) to obtain sufficient
cases. Recall bias is one of the problems associated with
retrospective studies, and especially, earlier studies are
prone to this type of bias, since interviews are used to
gather information of vaccination status instead of medical
records. Some of the newer studies retrieve information of
vaccination from big medical databases, such as VAERS
and EMA. However, these sources of information are not
immune to bias and certain problems arise from this form
of passive surveillance systems, e.g., under reporting, dif-
ferential reporting (over reporting of serious adverse
events), and stimulated reporting (over reporting after
media coverage of specific adverse events). Adding to that
the reports of adverse events vary greatly in quality and

Conclusion

Since vaccine controversies abound, care must be taken in
making conclusions. Based on an analysis of the literature
on PubMed, the following vaccines do not seem to increase
the risk of developing MS: vaccination against HBV, HPV,
seasonal influenza, MMR, wvariola, tetanus, diphtheria,
polio, or BCG. Further research on the association between
MS onset and vaccination against HINI1, varicella, rabies,
pertussis, typhoid fever, and cholera might vield enough
evidence to confirm or reject association, especially for the
potential protective role of tetanus- and diphtheria vacci-
nations. However, such studies would require large popu-
lations of patients, great expense, and years of involvement
of many professionals to reach a conclusion and may,
therefore, not be justified.
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CONCLUSION

Theoretically, an increased immune response against different
types of vaccines, such as live attenuated viruses, inactive
attenuated viruses, or portions of bacteria and viruses, could
trigger increased immune response to self-antigens (45, 58, 96),
but an increased risk for MS itself or increased relapse rates
after vaccination have not been show (with exception for YF)
in case-control studies (7). There is, however, evidence that
infections can trigger relapses in MS (96-104), which is why
vaccination of MS patients should be pursuf:d in order to reduce
the risk of infections. To assure the best vaccination success,
immunization and immunosuppressive treatments have to be
well timed.



h

MENACTRIMS
CONGRESS &~

December 6-7, 2019
Intercontinental Dubai Festival City
Dubai, United Arab Emirates 1

Neurology

August 27, 2019; 93 (9) ARTICLE

A large case-control study on vaccination as risk factor for
multiple sclerosis

Alexander Hapfelmeier, Christiane Gasperi, Ewan Donnachie, "' Bernhard Hemmer

First nublished lulv 30. 2019. DOI: httns://doi.ore/10.1212/WNL.0000000000008012
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Objective To investigate the hypothesis that vaccination is a risk factor for

multiple sclerosis (MS) by use of German ambulatory claims data in a case-

control study:.

Methods Using the ambulatory claims data of the Bavarian Association of
Statutory Health Insurance Physicians covering 2005-2017, logistic
regression models were used to assess the relation between MS (n = 12,262)
and vaccinations in the 5 years before first diagnosis. Participants newly
diagnosed with Crohn disease (n = 19,296) or psoriasis (n = 112,292) and
participants with no history of these autoimmune diseases (n = 79,185)

served as controls.
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Results The odds of MS were lower in participants with a recorded ' MENACTRIMS
paraeip ‘CONGRESS &
vaccination (odds ratio [OR] 0.870, p < 0.001 vs participants without Eﬁga%zihggtﬁ;uggamiirF;Iset;val0:%

autoimmune disease; OR 0.919, p < 0.001 vs participants with Crohn disease;
OR 0.973, p = 0.177 vs participants with psoriasis). Lower odds were most
pronounced for vaccinations against influenza and tick-borne encephalitis.
These etfects were consistently observed for different time frames, control
cohorts, and definitions of the MS cohort. Effect sizes increased toward the

time of first diagnosis.

Conclusions Results of the present study do not reveal vaccination to be a
risk factor for MS. On the contrary, they consistently suggest that vaccination
is associated with a lower likelihood of being diagnosed with MS within the
next 5 years. Whether this is a protective effect needs to be addressed by

future studies.
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1 Are vaccines associated with an increased risk of MS?

2 Are vaccines associated with an increased risk of relapse in MS or a
worsening of disability?

3 Are vaccines as effective in people with MS as in the general po-
pulation (regardless of treatment)?

4 Are vaccines as effective in people with MS exposed to disease-

modifying treatments?
5 What methods of prevention should be offered to patients with MS?
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Table 3
Summary of the recommendations of the French Multiple Sclerosis Society (SFSEP) on immunization and multiple sclerosis (MS).

Question 1: Are vaccines associated with an increased risk of MS?
1. Vaccines, in general, are not associated with an increased risk of MS or occurrence of a first Level B
demyelinating episode of the central nervous system, including hepatitis B and human papillomavirus

vaccines,

Question 2: Are vaccines associated with an increased risk of relapse or worsening of disability in MS?

2a. Vaccines, in general, are not associated with an increased risk of relapse in patients with MS. Level B
An increased risk of relapse after vaccination against yellow fever cannot be excluded. Level C
2b. Influenza and BCG vaccines have no impact on the short-term accumulation of disability. Level C

Impact of other vaccines on disability has not been studied yet.

Question 3: Are vaccines as effective in people with MS as in the general population (regardless of treatment)?

3. Available data on the efficacy of inactivated vaccines, in patients with MS and without disease- Level C
modifying treatment suggest that it is similar to the general population, particularly for mono-and

trivalent influenza vaccines.

No studies are available for live attenuated vaccines.



4a. Interferon béta

The vaccine response to influenza of patients treated with interferon beta is not decreased compared to
healthy controls and untreated MS.

The vaccine response to Meningococcus, Pneumococcus, and Diphtheria-Tetanus, in patients treated with
interferon beta, is not decreased compared to healthy controls and untreated MS.

The other vaccines were not studied.

4b. Glatiramer acetate
The vaccine response to influenza in patients with M5 treated with glatiramer acetate may be reduced

compared to healthy controls and untreated MS.
The other vaccines were not studied.

4c. Dimethylfumarate

The vaccine response to Meningococcus, Pneumococcus and diphtheria-tetanus vaccines in patients with
MS treated with dimethylfumarate appears to be comparable to that of MS treated with interferon beta.
Due to the risk of lymphopenia it is advised to apply immunization recommendations for
immunocompromised patients.

4d Teriflunomide

The vaccine response to influenza in patients treated with teriflunomide is decreased compared to MS
treated with interferon beta.

The other vaccines were not studied.

It is advised to apply immunization recommendations for immunocompromised patients.

\\¢
Question 4: Are vaccines as effective in people with MS exposed to disease-modifying treatments?

¥ =t

Level B
Level C
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Level C

Level C
Expert recommendati

Level B
Expert recommendati
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An Open-label Study to Assess the Immune P633

Response to Vaccination in Patients with Relapsing
Forms of Multiple Sclerosis Treated with
Delayed-release Dimethyl Fumarate Compared

to Non-pegylated Interferon

von Hehn C,* Howard J,? Liu S,* Meka V,* Pultz J,* Sheikh SI*
‘Biogen, Cambridge, MA, USA; “Multiple Sclerosis Comprehensive Care Center, NYU Langone Medical Center, New York, NY, USA

Conclusions

* Overall, patients receiving DMF can mount an effective iImmune response to recall antigens, nec-antigens and T-cell-independent antigens.
- This response Is comparable to that in IFN-treated patients.
- In general, a 2- to 4-fold or higher Increase above the pre-treatment levels of a specific vacecine antibody titre Is considered an appropriate vaccine response.®7
- DMF4reated patients reached a similar degree of seroprotection from vaccination as patients recelving IFMs.

* Mo new safety concerns were seen In DMF-treated patients following these vaccinations.
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Vaccine study: responders

Proportion of Responders with 22- and 24-fold Rise at 4 Weeks Compared with Prevaccinated Level’
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Primaty endpoint Primary endpoint

+ Patients taking TECFIDERA may receive non-live vaccines; no clinical data are available on the efficacy and safety of live attenuated
vaccines in patients taking TECFIDERA?
+ This language should be adjusted to align with local labelling®#

Maun respondet rale is shown. eror bars indicats standard error. DIMF=ckmethyl fumarate: IU=mtematanal unit
1.von Metn C ol o Presented at ECTRIMS. September 1417, 2016; London, UK, PE33; 2. Blogen, dats on e, 3. TECFIDERA (dimeityt fomarate) jprascribing informaten]. Cambridge, MA: Biogen Inc. 2017,
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4a. Interferon béta

The vaccine response to influenza of patients treated with interferon beta is not decreased compared to
healthy controls and untreated MS.

The vaccine response to Meningococcus, Pneumococcus, and Diphtheria-Tetanus, in patients treated with
interferon beta, is not decreased compared to healthy controls and untreated MS.

The other vaccines were not studied.

4b. Glatiramer acetate
The vaccine response to influenza in patients with M5 treated with glatiramer acetate may be reduced

compared to healthy controls and untreated MS.
The other vaccines were not studied.

4c. Dimethylfumarate

The vaccine response to Meningococcus, Pneumococcus and diphtheria-tetanus vaccines in patients with
MS treated with dimethylfumarate appears to be comparable to that of MS treated with interferon beta.
Due to the risk of lymphopenia it is advised to apply immunization recommendations for
immunocompromised patients.

4d Teriflunomide

The vaccine response to influenza in patients treated with teriflunomide is decreased compared to MS
treated with interferon beta.

The other vaccines were not studied.

It is advised to apply immunization recommendations for immunocompromised patients.

\\¢
Question 4: Are vaccines as effective in people with MS exposed to disease-modifying treatments?
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Level C
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Level B
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Teritlunomide etfect on immune response
to influenza vaccine in patients with

multple sclerosis
M A

“Teriflunomide-treated patients generally mounted a
lower but effective immune responses to seasonal
influenza vaccination, consistent with preservation of
protective immune responses”



| TERIVA: Proportion of Patients With >2- or >4-fold

' \vIncrease in Titer

58.1

©
Proportion With 22-fold Increase in Titer
80 B HIN1 M H3N2 B
70— 51.3

Proportion of Patients With 22-fold
Increase in Titer, %

Teriflunomide Teriflunomide
7 mg 14 mg

46.5

51.2

IFNB-1

A slightly higher&.)roportion of patients in the IFNB-1 group achieved >2-fold or >4-fold increase

in titer compared with the teriflunomide groups?

The proportions were similar between both teriflunomide groups
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M HIN1 M H3N2 BB
51.2

375 395

14 mg

aTERIVA was not designed or powered to make direct comparisons between immune responses in the teriflunomide groups and the IFNB-1 reference population. IFN, interferon. .

Bar-Or et al. Neurology. 2013;81:552.



Amit Bar-Or, MD
Heinz Wiendl, MD
Barry Miller, MA
Myriam Benamor, MD
Philippe Trutfinetr, MD
Meg Church, MS

Francoise Menguy-

Vacheron, PhD

Correspondence to
Dr. Bar-Or:

amit.bar-or@mcgill.ca

Randomized study of teriflunomide effects

on immune responses to neoantigen and
recall antigens

OPEN
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“Following vaccination, geometric mean titers for rabies antibodies were lower with
teriflunomide than with placebo. However, teriflunomide did not limit the ability to
achieve seroprotective titers against this neoantigen. Evaluation of DTH showed that
teriflunomide had no adverse impact on the cellular memory response to recall
antigens.”

Classification of evidence This study provides Class Il evidence that in normal subjects
treated with teriflunomide, antibody titer responses to rabies
vaccination are lower than with placebo but sufficient for sero-
protection



. Mitoxantrone

1e vaccine response to influenza in patients treated with mitoxantrone is insufficient compared to
:althy controls.

1e other vaccines were not studied.

is advised to apply immunization recommendations for immunocompromised patients.

. Natalizumab
1e vaccine response in patients treated with natalizumab is reduced for influenza, but not for tetanus,

mpared to healthy controls.
1e other vaccines were not studied.
is advised to apply immunization recommendations for immunocompromised patients.

. Fingolimod

1e vaccine response in patients treated with fingolimod is reduced compared to healthy controls,
itreated MS and interferon beta-treated patients,

is advised to apply immunization recommendations for immunocompromised patients.

L. Alemtuzumab

1e data are insufficient to evaluate the vaccine response in patients treated with alemtuzumab.
is advised to apply immunization recommendations for immunocompromised patients.

. Ocrelizumab

1e vaccine response in patients treated with ocrelizumab is effective but decreased after 12 weeks for
tanus, Pneumococcus and influenza compared with non-treated and interferon beta-treated MS.

is advised to apply immunization recommendations for immunocompromised patients.
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Natalizumab treatment shows no clinically meaningful effects on @ S
immunization resgnnses in patients with relapsing-remitting
multiple sclerosis

Michael Kaufman **, Gabriel Pardo ®, Howard Rossman ¢, Marianne T. Sweetser ¢, Fiona Forrestal ¢, Petra Duda @

* Coralings Health Care System, Charlotte, NC, US4
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ARTICLE [NFO ABSTRACT
Articie history: Matalizumab is an immunomodulatory drug approved for the treatment of multiple sclerosis. This randomized.
Received 1 November 2013 multicenter, open-label study evaluated natalizumab's effects on immunization responses to a recall antigen

Received in revised form 4 March 2014
Accepted 18 March 2014
Awailable online 26 March 2014

(tetanus toxoid [TT]) and a neoantigen {keyhole limpet hemocyanin [KLH]) in patients with relapsing forms of
multiple sclerosis (MS). Natalizumab-naive relapsing MS patients were randomized [1:1; n = 30 per group)
to receive TT and KLH immunizations either without natalizumab treatment (control) or after § months of

Kevwords: natalizumab treatment {natalizumab group). An adequate response to immunization was defined as an increase
M -u|1:i|:|l||: i p— to at least twofold in specific serum immunoglobulin G ([gG) 28 days after the first immunization. All evaluable
Matalizumah patients achieved protective levels of anti-TT IgC antibodies, and the proportion of responders to this recall
Immunization antigen, as well as to primary immunization with KLH, was similar in the presence and absence of natalizumab.
Vaccines Thiz indicates that natalizumab treatment does not appear to affect responses to primany or secondary immwni-
Immunoglobulins zation in a clinically meaningful way.

Lymphocytes © 2014 Elsevier B.V. All rights reserved.
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. Mitoxantrone

1e vaccine response to influenza in patients treated with mitoxantrone is insufficient compared to
:althy controls.

1e other vaccines were not studied.

is advised to apply immunization recommendations for immunocompromised patients.

. Natalizumab
1e vaccine response in patients treated with natalizumab is reduced for influenza, but not for tetanus,

mpared to healthy controls.
1e other vaccines were not studied.
is advised to apply immunization recommendations for immunocompromised patients.

. Fingolimod

1e vaccine response in patients treated with fingolimod is reduced compared to healthy controls,
itreated MS and interferon beta-treated patients,

is advised to apply immunization recommendations for immunocompromised patients.

L. Alemtuzumab

1e data are insufficient to evaluate the vaccine response in patients treated with alemtuzumab.
is advised to apply immunization recommendations for immunocompromised patients.

. Ocrelizumab

1e vaccine response in patients treated with ocrelizumab is effective but decreased after 12 weeks for
tanus, Pneumococcus and influenza compared with non-treated and interferon beta-treated MS.

is advised to apply immunization recommendations for immunocompromised patients.
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Influenza vaccination under fingolimod therapy
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*Seroprotection titres were reached in almost all patients in the
two groups, with a slightly higher proportion in the fingolimod
0.5 mg group (92% Versus 84%) 12 weeks post-vaceination).
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Immune competence after alemtuzumab
treatment of multiple sclerosis

“In this small historically controlled pilot study, we demonstrated i)
retained humoral immunologic memory (in the form of antibodies
against common viruses and response to recall antigens), and

ii) the retained ability to mount a humoral immune response against a
novel antigen after treatment with alemtuzumab”
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Figure 2: Seroprotection to Individual Strains of the Influenza Virus®
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Question 5: What prevention methods should be offered to patients with MS?

5a. The vaccination schedule of the general population should be applied to any patient with MS unless
there is a specific contraindication.

5b. It is recommended to update the vaccination schedule as soon as possible after the diagnosis of MS
and before any disease-modifying treatment is introduced.

5c. Seasonal flu vaccination is recommended for patients with M5 who are treated with
immunosuppressive drugs or with a significant disability (or any other reason recommended for
influenza vaccination) unless there is a specific contraindication.

For the other MS patients, seasonal flu vaccination can be proposed annually.

5d. There is no restriction for vaceines associated with immunomodulators (interferon beta and
glatiramer acetate).

S5e. During treatment with immunosuppressants and in any other case of immunosuppression, live
attenuated vaccines are contraindicated. Recommended vaccines are those of the vaccination schedule
for the general population and vaccines specifically recommended in immunocompromised patients
(influenza and Pneumococcus in particular).

It is not recommended to vaccinate during relapse requiring high dose steroid therapy (expert
recommendation).

5f. It is recommended to provide the immediate entourage of an immunocompromised person with the
vaccination schedule, seasonal influenza vaccination and varicella vaccination in case of negative
serology.
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Vaccination
Not a trigger for MS

E. Ann Yeh, MD, M&, and Jennifer Graves, MD, FhD, MAS Correspondence
Dr. ¥eh

Nﬁuﬂ!ﬂg}ru 2019;93:377-378. doi:10.1212/WNL.00000000000028000 ann.yeh@sickkids.ca

Vaccinations revolutionized medicine in the 20th century with the near or total elimination of RELATED ARTICLE
disabling, life-threatening infections. Yet, despite clear benefits to public health, suspicion of ill
effects related to vaccines has risen in recent years. In large part, this fear of vaccination has been
fueled by poorly designed, inaccurate, or even fraudulent studies' ™ linking vaccinations to
adverse outcomes. While more recent large and well-designed studies have assuaged concerns
about vaccines,” some public mistrust remains. The recent resurgence of measles and resultant
public health crisis across the United States, with more than 700 cases in 2019—the greatest
number since 1994—highlights this growing distrust.” Distrust in vaccines is centered primarily
on questions of their potential to cause health problems, among them behavioral and aute-
immune disease. With this background in mind, it is no surprise, then, that one of the most
common queries that patients and families ask physicians dealing with a chronic immune-
mediated disorder like multiple sclerosis (MS) is as follows: Did this or any vaccine cause or
trigger MS?

A large case-control study
on vaccination as risk factor
of multiple sclerosis
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Table 1 Recommendation statements® for general care for individuals with multiple sclerosis when considering
immunization and vaccine-preventable infections

Recommendation

number Recommendation statement and level

1 1a. Clinicians should discuss with their patients the evidence from the systematic review regarding immunization in M5 (Level B).
1b. Clinicians should explore patients’ opinions, preferences, and questions regarding immunizations at clinical visits to be ableto
effectively address the optimal immunization strategy for each patient, in keeping with the patient's MS status, values, and
preferences (Level B).

2 Clinicians should recommend that patients with M5 follow all local vaccine standards (e.g., from the US CDC, WHO, and local
regulatory bodies), unless there is a specific contraindication (e.g., active treatment with ISIM agents) (Level B).

3 Clinicians should weigh local risks of vaccine-preventable diseases when counseling individuals with MS regarding vaccination
(Level B).

4 Clinicians should recommend that patients with M5 receive the influenza vaccination annually, unless there is a specific

contraindication (e.g., previous severe reaction) (Level B).

Abbreviations: CDC = Centers for Disease Control and Prevention; ISIM = immunosuppressive or immunomodulating; MS = multiple sclerosis; WHO =World
Health Organization.

? Level A is the strongest recommendation level and is denoted by the use of the helping verb must. These recommendations are rare. Level B corresponds to
the helping verb should. Such recommendations are more common, as the requirements are less stringent but are still associated with confidence in the
rationale and a favorable benefit-risk profile. Level C corresponds to the helping verb may. These recommendations represent the lowest allowable
recommendation level that the American Academy of Neurology considers useful within the scope of clinical practice and can accommodate the highest
deeree of nractice variation.



Table 2 Recommendation statements regarding immunization in the setting of immunosuppressive or
immunomodulating medication use

Recommendation
number

Recommendation statement and level

5

5a. Clinicians should counsel patients with M5 about infection risks associated with specific ISIM medications and treatment-
specific vaccination guidance according to the prescribing instructions for ISIM medications when one of these treatmentsis being
considered for use (Level B).

5b. Physicians should assess or reassess vaccination status of patients with MS before prescribing ISIM therapy and should
vaccinate patients with M5, according to local regulatory standards and guided by treatment-specific infectious risks, at least 4-6
weeks before initiating I1SIM therapy as advised by specific prescribing information (Level B).

5c. Clinicians may discuss the advantage of vaccination with patients as soon as possible after MS diagnosis, regardless of initial
therapeutic plans, to prevent future delays in initiation of ISIM therapies (Level C based on variation in patient preferences).

6a. Clinicians must screen for certain infections (e.g., heEatitis, tuberculosis, and VZV) according to prescribing information before
initiating the specific I5IM medication planned for use (Level A) and should treat patients testing positive for latent infections (e.g.,
hepatitis and tuberculosis) before MS treatment according to individual ISIM prescribing information (Level B based on feasibility
and cost relative to benefit).

6b. In high-risk populations or in countries with high burden (in the case of tuberculosis), clinicians must screen for latent
infections (e.g., hepatitis and tuberculosis) before starting M5 treatment with ISIM medications even when not specifically
mentioned in prescribing information (Level A) and should consult infectious disease or other specialists (e.g., liver specialists)
regarding treating patients who screen positive for latent infection before treating them with ISIM medications (Level B).

7a. Clinicians should recommend against using live-attenuated vaccines in people with M5 who currently receive ISIM therapies or
have recently discontinued these therapies (Level B based on importance of outcomes).

7b. When the risk of infection is high, clinicians may recommend using live-attenuated vaccines if killed vaccines are unavailable
for people with MS who are currently receiving ISIM therapies (Level C based on variation in patient preferences, benefit relative to
harm, and importance of outcomes).
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TABLE 2 | Recommended vaccination in MS patients in dependency of treatment. ~

FDA/EMA FDA/EMA screening Extended

vaccination vaccination
GLAT
IFMN beta
Cladribin VA Screen for HBY, HCV
Teriflunomid
Fingolimod VA HBV, HFV
DMF
Rituximab n.a. n.a. HEV, Pneumococcal
Ocrelizumab Screen for HBY, HCV HBV, Pneumococcal
Natalizumab VZY
Alemtuzumab VAV Screen for HBY, HCV HBV, Influenza, HFY

and Pneumococcal

GLAT, glatiramer acetate; IFN beta, interferon beta; DMF dimethyl fumarate; HBV,
hepatitis B; HCV, hepatitis C; V2V, varicella-zoster virus, HPV, human papillomavirus; n.a.,
not applicable.
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Table 3 Recommendation statement regarding
immunization for individuals with multiple

sclerosis during a relapse

Recommendation
number Recommendation statement and level
8 Clinicians should delay vaccination of people with

MS who are experiencing a relapse until clinical
resolution or until the relapse is no longer active
(e.g., the relapseis no longer progressive but may be
associated with residual disability), often many
weeks after relapse onset (Level B).
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Take Home Messages

 Vaccination is not a risk factor for developing MS.

 Vaccination is not a risk factor for relapses or disease
progression.

* Infections are risk factors for relapses.

* In MS patients not under treatment, vaccination is as effective
as non MS patients.

 Vaccination programs should be completed before starting
therapy, Including screening for VZV, HBV, HCV and T.B.

* Live attenuated vaccines are avoided in MS patients under
treatment.
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* Non live vaccines are safe in MS patients treated with
immunosuppressants.

* Most immunosuppressants will result in a lower level of
protection.

* Measuring the antibody titer when using immunosuppressants
to ensure protection.

» Booster doses may be required.
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Non Existence of MS in Egypt to
international community till 2012

* No data
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.Egypt - MS Network registry

2016 | Phase llI: Launching “Egypt MS Network Registry”

N
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Argentina
Awustralia
Belgium
Brazil
Canada
China
Cuba
Czech Republic
Denmark
Egypt
France
Germany
Greece
Guatemala
Hungary
India

Iran
Ireland

Israel

C”' MSBase
Neuro-Immunology Registry

Patient Enrolments by Country
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Governmental Support
Zero 2011

Reaching to full imbursement of :
Interferons

Fingolimod

Teriflunamide

Rituximab

Ocrelizumab

Generic of DMF

2019
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Vitamin D and body mass index in Egyptian multiple sclerosis patients )
Dina Zamzam®, Mohamed Foad®”, Mahmoud Swelam®, Mohamed AbdelHafez", e

Azza AbdelNasser®, Ramy Mahmoud”, Hany Aref®, Magd Zakaria™"

* Neuralagy Department, Ain Shams Unbversine Calro, Soira, Egvps
= Deparomeene of Clinical Parfrodogy, Adn Shoems Undversioy, Egvpr

ARTICLE INFO ABSTRMACT
Feywards: Backgrouwnd: Vitamin D deficieney and obesity may be related to the pathogenesis and disease activity of mul-
Witamin [

tiple sclerosis (MS). This study aimed to assess the correlation between the serum level of 25(0H) vitamin Db,

Bl body mass index (BMI) and the Expanded DMsability Status Scale (EDSS) in a sample of Egyvptian MS patients.
:1"1“'1"]'? sclerosis Subjects and Methods: This was an observational study that included 130 MS paticnts who were mecruited con-
BYPL

secutively amonsg the patients attending the MS unit of Ain Shams Undversity Hospdital, Cairo, in the perdiod
betweern December 2017 and March 2018, The serum level of 2500H) D, BRI and EDSS were recorded.
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ARTICLE INFO ABSTRACT

Eeywords: Background: The aim of this work was to identify the magnetic resonance imaging (MRI) markers of disability in
Magnetic resonance imaging Egvptian multiple sclerosis (MS) patients.

Multiple sclerosis Subjects and methads: This retrospective observational study included 673 patients recruited from the registry of

Disability the MS unit at Ain Shams University hospitals. At the time when the MEI scans of the brain and spinal cord were
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ARTICLEINEDO ABSTRACT

Keywords: Background: Despite the considerable advances in disease modifying therapy in multiple sclerosis (MS), man-
Acute relapse agement of acute MS relapses remains understudied. The response to relapse therapy is heterogenous among
?12“}3;1*':—‘1' patients, and the exact reason behind such response remains elusive. Identification of a reliable biomarker for
gG index

relapse responsiveness would contribute considerably to optimizing the relapse outcome.

Objectives: to explore whether the immunoglobulin G (IgG) index during acute relapse contributes to relapse
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