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Immunization and Multiple Sclerosis 
Recommendations from the French Multiple Sclerosis Society

The objective of this work is to establish 
recommendations on immunization and multiple 
sclerosis (MS)

OBJECTIVE

CONCLUSION

RESULTS

Physicians and patients should be aware of the updated 
recommendations for immunizations and MS. Practice 
guidelines will be delivered by the French MS Society for the 
medical and patients communities.

Vaccines have been suspected in the past to trigger 
MS or MS exacerbations. Other concerns arose 
more recent ly, wi th the extension of the 
immunoactive treatment arsenal, about an increased 
risk of infections or a decreased effectiveness of 
immunization in immunosuppressed patients. 

METHODS

The French Group for Recommendations in Multiple 
Sclerosis (France4MS) did a systematic review of 
articles from PubMed and universities databases 
(January 1975 through June 2018).  
The RAND/UCLA appropriateness method, which 
has been developed to synthesize the scientific 
literature and expert opinions on health care topics, 
was used for reaching a formal agreement.  
Twenty-four MS experts worked on the full-text 
review and a group of 110 multidisciplinary health 
care specialists validated the final evaluation of 
summarized evidences.
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Neurologists should double check vaccination status as soon 
as possible after MS diagnosis and before the disease-
modifying treatment (DMT) introduction. 
The French vaccinal calendar should be applied to MS 
patients and they should be advised to receive seasonal 
influenza vaccine. 
If possible, serological status, including A, B, C hepatitis, 
measles, mumps, pertussis, rubella, varicella-zoster should 
be checked before starting a DMT. In case of treatment-
induced immunosuppression, MS patients should be informed 
about infections risks and vaccine standards from the French 
High council of Health should be applied.  
Live attenuated vaccines are contra-indicated in MS patients 
currently or recently treated with immunosuppressive drugs, 
including corticosteroids; other vaccines can be proposed 
whatever the treatment, but their effectiveness may be partly 
reduced with some drugs. 

France4MS group (alphabetic order French experts from SFSEP and SPILF) 
Coordination Vaccines recommendations: Christine LEBRUN-FRENAY (Nice)/Sandra VUKUSIC (Lyon)/ Jérôme DE SEZE (Strasbourg) 

Readers : Bertrand Bourre (Rouen), Olivier Casez (Grenoble), Jonathan Ciron (Toulouse), Mikael Cohen (Nice), Nicolas Collongues (Strasbourg), Charlotte Davenas 
(Lyon),  Nathalie Derache (Caen), Anne Marie Guennoc (Tours), Nawal Hadhoum (Lille), Celine Louapre (Paris), Adil Maarouf (Marseille), Guillaume Mathey (Nancy), 
Laure Michel (Rennes), Elisabeth Maillart (Paris), Sophie Pittion (Nancy), Aurélie Ruet (Bordeaux), Sandrine Wiertlevski (Nantes). 

Supervisors : Xavier Ayrignac (Montpellier), Caroline Bensa (Paris), Emmanuelle Le page (Rennes), Jean-Christophe Ouallet (Bordeaux), Eric Thouvenot (Nimes), Helene 
Zephir (Lille). 

Cotation: Bertrand Audoin (Marseille), Eric Berger (Besancon), Patricia Bernady (Bayonne), David Brassat (Toulouse), Bruno Brochet (Bordeaux), Philippe Cabre (Fort de 
France), Jean Philippe Camdessanché (Saint Etienne), Marc Coustans (Saint Malo), Marc Debouverie (Nancy), Gilles Edan (Rennes), Zyiad Elias (Toulon), Jean Marc 
Faucheux (Agens), Olivier Gout (Paris), Patrick Hautecoeur (Lomme), Olivier Heinzlef (Poissy-Saint Germain), Pierre Labauge (Montpellier), David Laplaud (Nantes), 
Emmanuelle Leray (Rennes), Laurent Magy (Limoges), Claude Mekies (Toulouse), Marc Merienne (Saint Malo), Thibaut Moreau (Dijon), Caroline Papeix (Paris), Evelyne 
Planque (Epinal), Jean Pelletier (Marseille), Audrey Rico-Lamy (Marseille), Bruno Stankhof (Paris), Patricia Tournaire (Avignon), Patrick Vermersch (Lille). 

Validation:Victor Abadie (Chalon), Abdullatif Alkhedr (Amiens), Florence Ader (Lyon), Catherine Achour (Metz), Haiel Alchaar (Nice), Frédéric Andreux (Bourges), 
Géraldine Androdias (Lyon),  Laurence Gignoux (Lyon), Roxane Arjmand (Dijon), Dominique Audry (Chalon sur saone), Dominique Aufauvre (Clermont-ferrand), Charles 
Autreaux (Lille), Marc Bailbe (Montpellier), Michel Benazet (Toulouse),  Djamel Bensmail (Garches), Yann Bertagna (Bastia), Damien Biotti (Toulouse), Anne Blanchard-
Dauphin (Lille), Julien Bonenfant (Rennes), Mikael Bonnan (Pau), Bernard Bonnemain (Nantes), Florent Borgel (Grenoble), Elisabeth Botelho-Nevers (St Etienne), 
Ségolène Boucly (Bagnolet), Clémence Boutière (Marseille), Pierre Branger (Caen), Saskia Bresch (Nice), Véronique Breuil (Nice), Hélène Brugeilles (Paris), Pierre 
Bugnon (Dijon), Clarisse Carra-Dalière (Montpellier), Jean-Marie Chamouard (Paris), Bénédicte Chassande (Orleans),  Pauline Chataignier (Brive), Mohamed Chbicheb 
(Narbonne), Amandine Chenet (Nantes), Pierre Clavelou (Clermont-ferrand), Renato Colamarino (Vichy), Irène Coman (Bobigny), Patrick-René Corail (Martinique), Sylvie 
Courtois (Mulhouse), Alain Creange (Créteil), Eric Creisson (Toulouse), Nathalie Daluzeau (Lisieux) Jérome de Seze (Strasbourg), Raphael Depaz (Paris) ; Lucas Divio 
(Dijon), Xavier Douay (Lille), Cécile Dulau (Bordeaux), Francoise Durand-Dubief (Lyon), Ombeline Fagniez (Poissy), Marc Faucher (Bruges), Manuella Fournier (Nice), 
Amandine Gagneux-Brunon (Saint Etienne), Philippe Gaida (Bordeaux), Paola Galli (Martinique), Philippe Gallien (Rennes), Joel Gaudelus (Paris), Dominique Gault 
(Strasbourg) ; Annick Gayou (Talence); Margaux Genevray (Rennes), Arnaud Gentil (Dijon), Julien Gere (Chambery), Marianne Giroux (Valenciennes), Pascale Givron 
(Clermont-ferrand), Jérôme Grimaud (Chartres), Anne-Marie Guennoc (Tours), Marie Jaeger (Grenoble), Séverine Jeannin (Martinique), Laurent Kremer (Strasbourg), 
Arnaud Kwiatkowski (Lomme),  Celine Labeyrie (Kremlin Bicetre), Sylvain Lachaud (Cannes), Isabelle Laffont (Montpellier), Caroline Lanctin-Garcia (Nantes), Julien 
Lannoy (Lille), Livia Lanotte (Strasbourg), Dominique Latombe (Lyon), Michel Lauxerois (Clermont-ferrand), Pascal Lejeune (La roche sur Yon), Philippe Lejoyeux (Bourg-
en-bresse), Benjamin Lemonnier (Breteville), Catherine Lubetzki (Paris), Catherine-Marie Loche (Creteil), Berro Mada (Caen), Eric Manchon (Gonesse), Romain 
Marignier (Lyon), Philippe Marque (Toulouse), Aude Maurousset (Tours), André-Michel Milor (Limoges), Xavier Moisset (Clermont-ferrand), Alexis Montcuquet (Limoges), 
Nathalie Morel (Annecy), Mohsen Moussa (Limoges),  Jean-Pierre Naudillon (Bordeaux),  Marie Normand (Toulouse), Pascal Olive (Martinique), Olivier Outteryck (Lille), 
Clément Pacault (Grenoble), Ivania Patry (Fontenay sous bois), Delphine Peaureaux (Toulouse),  Bertrand Pichon (Paris), Marie-Caroline Pouget (Lyon),  Valerie 
Pourcher Martinez (Paris), Caroline Radot (Hyères), Isabelle Robert (Rennes),  Fanny Rocher (Nice), Alexis Ruet (Caen), Claude Saint-Val (Paris), Jean-Yves Salle 
(Limoges), Anne Salmon (Rennes), Eric Sartori (Lorient), Stéphane Schaeffer (Caen), Frédéric Taithe (Clermont-ferrand), Christophe Tizon (Villeneuve St Georges), 
Ayman Tourbah (Reims), Mathieu Vaillant (Grenoble), Simon Vidil (Setes), Abir Wahab (Creteil), Marie-Hélène Warter (Strasbourg), Basile Wittwer (Metz), Benjamin 
Wiplosz (Paris), Christophe Zaenker (Strasbourg).

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 demyelinating episode of the central nervous system, including hepatitis B and human papillomavirus vaccines (Grade B).

Question 2: Are vaccines associated with an increased risk of relapse in MS? of worsening of disability?
2a. Vaccines in general are not associated with an increased risk of relapse in a patient with MS. (Grade B) An increased risk of relapse after vaccination against yellow fever cannot be excluded (Grade C).

2b. Influenza and BCG vaccines have no impact of short-term accumulation of disability. Impact of other vaccines on disability has not been studied yet (Grade C).

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-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 (Grade C).

Question 4: Are vaccines as effective in people with MS exposed to disease-modifying treatments? 
4a. Interferon bêta 
The vaccine response to influenza of patients treated with interferon beta is not decreased compared to healthy controls and untreated MS (Grade B). 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 (Grade C). The other vaccines were not studied.

4b. Glatiramer acetate 

The vaccine response to influenza in patients with MS treated with glatiramer acetate may be reduced compared to healthy controls and untreated MS (Grade C). 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 (Grade 
C). It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4d. Teriflunomide 
The vaccine response to influenza in patients treated with teriflunomide is decreased compared to MS treated with interferon beta (Grade B). The other vaccines were not studied. 

It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4e. Mitoxantrone 
The vaccine response to influenza in patients treated with mitoxantrone is insufficient compared to healthy controls (Grade C). The other vaccines were not studied. 

It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4f. Natalizumab 
The vaccine response in patients treated with natalizumab is reduced for influenza, but not for tetanus, compared to healthy controls (Grade B). The other vaccines were not studied. 

It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4g. Fingolimod 
The vaccine response in patients treated with fingolimod is reduced compared to healthy controls, untreated MS and interferon beta treated patients (Grade B).  
It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4h. Alemtuzumab 
The data are insufficient to evaluate the vaccine response in patients treated with alemtuzumab. It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4i. Ocrelizumab 
The vaccine response in patients treated with ocrelizumab is effective but decreased after 12 weeks for tetanus, Pneumococcus and influenza compared with non-treated and interferon-beta-treated MS (Grade B). It 
is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4j. Cladribine 
No vaccine has been studied in patients with MS treated with cladribine. It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).

4k. Cyclophosphamide (off-label) 

No vaccine has been studied in patients with MS treated with cyclophosphamide. It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).

4l. Methotrexate (off-label) 

No vaccine has been studied in patients with MS treated with methotrexate. The vaccine response in patients with rheumatoid arthritis treated with methotrexate is satisfactory. It is advised to apply immunization 
recommendations for immunocompromised patients (Expert recommendation).
4m. Azathioprine/mycophenolate mofetil (off-label) 

No vaccine has been studied in patients with MS treated with azathioprine or mycophenolate mofetil. It is advised to apply immunization recommendations for immunocompromised patients (Expert recommendation).
4n. Rituximab and other anti CD20 (off-label) 

No vaccine has been studied in patients with MS treated with rituximab and other anti-CD20 (except ocrelizumab). It is advised to apply immunization recommendations for immunocompromised patients (Expert 
recommendation).

Question 5: What prevention methods should be offered to patients with MS?
5a. The vaccination calendar of the general population should be applied to any patient with MS unless there is a specific contraindication (Recommendation of the Haut Conseil de la Santé Publique, article L3111-1, 
Code de la Santé Publique). 
5b. It is recommended to update the vaccination calendar as soon as possible after the diagnosis of MS and before any disease-modifying treatment is introduced (Recommendation of the Haut Conseil de la Santé 
Publique, article L3111-1, Code de la Santé Publique).
5c. Seasonal flu vaccination is recommended for patients with MS 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 (Recommendation of the Haut Conseil de la Santé Publique, article L3111-1, Code de la Santé Publique). For all other MS patients, seasonal flu vaccination should be proposed 
annually (Expert recommendation).
5d. There is no vaccine restriction associated with immunomodulators (interferon beta and glatiramer acetate) (Grade B).
5e. Under immunosuppressants and in any other case of immunosuppression, live attenuated vaccines are contraindicated. Recommended vaccines are those of the vaccination calendar for the general population 
and vaccines specifically recommended in immunocompromised patients (influenza and Pneumococcus in particular) (Recommendation of the Haut Conseil de la Santé Publique, article L3111-1, Code de la Santé 
Publique). 
5f. It is recommended to apply to the immediate entourage of an immunocompromised person the vaccination calendar, seasonal influenza vaccination and varicella vaccination in case of negative serology 
(Recommendation of the Haut Conseil de la Santé Publique, article L3111-1, Code de la Santé Publique). 
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