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Commentary 

How important are COVID-19 vaccine responses in patients with MS on 
disease-modifying therapies? 

Gavin Giovannoni 
Blizard Institute, Barts and The London School of Medicine and Dentistry, 4 Newark Street, London E1 2AT, United Kingdom  

The paper by Garjani and colleagues (Garjani et al., 2021) provides 
initial evidence that the risk of SARS-CoV-2 infection in patients with MS 
on ocrelizumab (anti-CD20) or fingolimod (S1P-modulator) is increased 
compared to the general population despite the mass COVID-19 vacci-
nation in England. This pattern was not seen with other MS 
disease-modifying therapies. 

In an Italian study of 1705 patients with MS who had been double 
vaccinated with one of the mRNA COVID-19 vaccines, there were 23 
breakthrough COVID-19 infections, which were detected on average 
108 days after the second dose (range, 18–230) (Sormani et al., 2021b). 
Nine were on ocrelizumab, one on rituximab, four on fingolimod, six on 
dimethyl-fumarate, one on teriflunomide, and two were untreated. 
Importantly only two patients, one on ocrelizumab and one on teri-
flunomide, required hospitalisation (Sormani et al., 2021b). In this study 
the probability of being infected was associated with SARS-CoV-2 
anti-spike antibody levels measured after 4 weeks from the second 
vaccine dose; an antibody level of less than 660 U/mL was associated 
with a higher risk of infection (Sormani et al., 2021b). 

These data are not surprising given that it has been confirmed that 
patients on ocrelizumab and fingolimod have blunted antibody re-
sponses to COVID-19 vaccines (Achiron et al., 2021a, 2021b; Apostoli-
dis et al., 2021; Gadani et al., 2021; Sormani et al., 2021a; Tallantyre 
et al., 2022). What cannot be ascertained from these figures is whether 
cross-protective ancestral T-cell immunity to the Wuhan strain of 
SARS-CoV-2 (Gao et al., 2022), in the absence of humoral or antibody 
immunity, is sufficient to protect these patients from severe COVID-19, 
in particular serious infection with emerging immune escape variants 
such as Omicron (Sievers et al., 2022). 

The Omicron strain and the likelihood of future immune escape 
variants challenge the widespread and rapidly adopted dogma to delay 
the introduction and/or further dosing of ocrelizumab (Baker et al., 
2021) and fingolimod (personal communication Prof. Anat Achiron, 
Tel-Aviv University, Israel). The object of the latter is to permit sufficient   

peripheral B-cell reconstitution to facilitate an antibody response to the 
vaccine(s). Unless B-cell reconstitution is fully optimised, i.e. near 
normal, the level of neutralizing anti-spike SARS-CoV-2 antibody pro-
duced may not provide protective immunity against the Omicron variant 
(Achiron et al., 2021a). The potential downside to delayed dosing of 
ocrelizumab and fingolimod is whether their therapeutic efficacy is 
compromised. This is particularly relevant for fingolimod and other S1P 
modulators that are frequently associated with rebound inflammatory 
disease activity (Barry et al., 2019). This latter complication is less likely 
with ocrelizumab and other anti-CD20 therapies, which are associated 
with a treatment effect that extends beyond the period of B-cell recon-
stitution (Baker et al., 2020b; Rolfes et al., 2021; Sahi et al., 2021; Salzer 
et al., 2016). 

Effective antiviral therapies for treating COVID-19 (García-Lledó 
et al., 2021) and the better management of severe COVID-19 (“Update to 
living WHO guideline on drugs for covid-19,” 2021) have now emerged. 
They permit vulnerable people with MS (pwMS) whose vaccine re-
sponses are blunted, the opportunity to receive these treatments to 
prevent and/or manage severe COVID-19. 

Based on these observations and the fact that the now dominant 
Omicron variant is less severe than the other strains (Abdullah et al., 
2021) it is hard to justify a pause in DMT administration or delaying 
COVID-19 vaccination, be it the primary or booster vaccine doses. The 
maxim that some immunity is better than no immunity still holds and 
the general advice to pwMS would be to get vaccinated or boosted as 
soon as possible. 

It is clear that the COVID-19 pandemic, and the emergence of 
effective COVID-19 vaccines, has taught us much about MS disease- 
modifying therapies and their impact on immune function (Baker 
et al., 2020a; Giovannoni et al., 2021). At some point, healthcare pro-
fessionals and pwMS must accept that chronic continuous immunosup-
pression, which has transformed the prognosis of MS, comes at a cost, 
albeit relatively small, from infections, absent or suboptimal vaccine 
responses and secondary malignancies. There will always be a trade-off 
between efficacy and the short- and long-term safety of DMTs. As an MS 
community, we must generate robust evidence to allow patients and 
their healthcare professionals to make informed decisions about their 
care. National studies such as the ones highlighted here (Garjani et al., 
2021; Sormani et al., 2021b) are helpful, but they need further revision 
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to enable clinical decision making for individual patients. 
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