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Basic 
Immunology



Non specific with no memory                           Specific with memory

Innate vs adaptive immunity

Dranoff G. Nat Rev Cancer. 2004;4:11-22.[1]











Naivna 
CD4+T
Naive
CD4+T

Th1

Th2

Th17

IL-4

IL-12

TGF-B-
IL6

T-bet

GATA-3

RORgt

IL-4
IL-5
IL-13

Macrofage 
activation

B-cells

Eosinophil
activation
B-cells…

Neutrophil
activation...

IL-17
IL-22

IFN-γ



TCR

CD28

MHCII

Peptide

T cell

Signal 1

Signal 2

CD80

CD86

APC
CD154

CD40
Activation

T Cell Activation

IL-2 IL-2R(CD25)

41

S-1-P1



Naivna 
CD4+T
Naive
CD4+T

Th1

Th2

Th17

IL-4

IL-12

TGF-B-
IL6

T-bet

GATA-3

RORgt

IL-4
IL-5
IL-13

Macrofage 
activation

B-cells

Eosinophil
activation
B-cells…

Neutrophil
activation...

IL-17
IL-22

IFN-γ



B cells express different surface markers 
throughout development

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

Brinkmann V, et al, Am J Transplant. 2004;4:1019-1025.
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Vaccine Immunology



What is a Vaccine?

• A vaccine is an antigenic material that 
stimulate adaptive immunity to a disease. Vaccines 
can prevent the effects of infection by 
many pathogens. Vaccine’s are generally considered 
to be the most effective method of preventing 
infectious 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.







Immunity

Specific defenses
Immunity

Passive immunityActive immunity

Following clinical infection

Following subclinical infection

Following vaccination Following administration of
Immunoglobulin or antiserum

Transfer of maternal 
Antibodies Through milk

Transfer of maternal 
Antibodies Through placenta

natural

acquired



Types of vaccines
Live

Attenuated 

vaccines

Killed

Inactivated 

vaccines

Toxoids Cellular fraction 

vaccines

Recombinant 

vaccines

•BCG

•Typhoid oral

•Plague

•Oral polio 

(sabin).

•Yellow fever

•Measles

•Mumps

•Rubella

•Intranasal

Influenza

•Typhus

•Varicella

•Zoster

•Typhoid

•Cholera

•Pertussis

•Plague

•Rabies

•Salk polio

•Intra-muscular 

influenza

•Japanese 

encephalitis

•Hepatitis A

•Diphtheria

•Tetanus 

•Meningococcal 

polysaccharide 

vaccine

•Pneumococcal 

polysaccharide 

vaccine

•Hepatitis B 

polypeptide vaccine

•Hepatitis B 

vaccine

•Zoster

•HPV

•Meningococcal B



Site and Route of administration    Generalized response                            Primary focal LN responce













































“Teriflunomide-treated patients generally mounted a 
lower but effective immune responses to seasonal 
influenza vaccination, consistent with preservation of 
protective immune responses”
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TERIVA: Proportion of Patients With ≥2- or ≥4-fold 
Increase in Titer

• A slightly higher proportion of patients in the IFNβ-1 group achieved ≥2-fold or ≥4-fold increase 
in titer compared with the teriflunomide groupsa

• The proportions were similar between both teriflunomide groups

aTERIVA was not designed or powered to make direct comparisons between immune responses in the teriflunomide groups and the IFNβ-1 reference population. IFN, interferon. 
Bar-Or et al. Neurology. 2013;81:552.
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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 II evidence that in normal subjects 
treated with teriflunomide, antibody titer responses to rabies 
vaccination are lower than with placebo but sufficient for sero-
protection









Influenza vaccination under fingolimod therapy

• Antibody titres showed an increase but were numerically 

lower in the fingolimod 0.5mg group compared to placebo

• Fewer patients responded to a de novo vaccination with 

seasonal influenza vaccine in the fingolimod 0.5 mg treatment 

group than in the placebo group 

• A higher proportion of patients in the placebo treatment group 

compared to fingolimod 0.5mg fulfilled the criteria for 

seroprotection,  seroconversion, and significant increase in 

antibody titre

*Seroconversion: Involves the development of detectable specific antibodies in blood serum post-vaccination or post immunization. **Seroprotection: Involves attaining post-vaccination antibody levels which 

fulfill 50% probability of clinical protection if exposed to infection. Responder: 4-fold increase in antibody levels marks responders versus non-responders.

Influenza – mean antibody titres Influenza – responder rate



Tetanus vaccination: immunization under fingolimod therapy

•A higher proportion of patients in the placebo treatment group 

compared to fingolimod 0.5mg fulfilled the criteria for significant 

increase (≥4-fold) in  antibody titre 

•Seroconversion was higher in the fingolimod 0.5 mg group 

compared to placebo

•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-vaccination).

Tetanus  toxoid – mean antibody titres Tetanus  toxoid – responder rate





“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”



























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.



Take Home Messages

• 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.  



THANK  
YOU



Non Existence of MS in Egypt to the 
international community till 2012

• No data  



Local Registries



Egypt - MS Network registry 
2016 | Phase III: Launching “Egypt MS Network Registry”

Action points:

• Launching a Web-Based Registry portal

www.msnetworkeg.com 

• First Patient enrolled in January 2016

• Successful piloting in the Biggest MSCoEs:

1) Ain Shams university 

2) Kasr AlAiny, Cairo university

3) Alexandria University

4) Azhar university

• Providing centers with technical support  in the form of User manuals & 
trainings

• Organize meetings to maintain alignment across centers and set Publication 
plan for Egyptian RWE by 2018.

• 5390 cases





Governmental Support
Zero 2011

Reaching to full  imbursement of :
Interferons
Fingolimod
Teriflunamide
Rituximab
Ocrelizumab
Generic of DMF

2019 













2nd MAGNIMS-ESNR Course in Egypt







ESNPN, MS Chapter
Egyptian MS Society

82
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