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Severe Multiple Sclerosis Relapse After COVID-19 Vaccination: A Case Report
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We describe a case of acute relapse in a woman with Multiple Sclerosis (MS) shortly after the mRNA COVID-19 vaccination. The patient received a diagnosis of MS in November 2016 at the MS Centre of the A. Cardarelli Hospital (South of Italy). Since that moment, her clinical conditions and pharmacological therapies have been managed at this MS centre where, according to national recommendations, in April 2021, the patient received the BNT162b2 vaccine. Almost 48 h after receiving the vaccine, the patient developed paraesthesia and weakness in her left arm and limbs. The neurological examination revealed walking difficulties while the MRI showed three new voluminous enhancing lesions. After having received methylprednisolone iv for 5 days, the patient's neurological symptoms fully recovered. Along with the implementation of COVID-19 vaccination programmes among vulnerable population, further studies are needed in order to improve our knowledge on the benefit/risk ratio of COVID-19 vaccines.
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INTRODUCTION

Following the approval of COVID-19 vaccines across EU countries, vaccination programmes have been started in order to identify vulnerable people at highest risk from serious illness or death from COVID-19. According to recent recommendations from the Italian Ministry of Health and an Italian expert consensus, people with Multiple Sclerosis (MS), especially those with disabilities, progressive forms of the disease, older age, and comorbidities, were considered to be the category with the highest priority during the second phase of the Italian immunization programme (1, 2).

At this moment, very limited data on the effectiveness and safety profile of COVID-19 vaccines are available for MS patients. In this report, we describe a case of severe relapse occurred in a MS patient who had received COVID-19 vaccine. Written informed consent was obtained from the patient for the publication of any potentially identifiable images or data included in this article.



CASE PRESENTATION

In November 2016, a 26-year-old woman presented to the MS Centre of the A. Cardarelli Hospital (Italy) with tinnitus and dizziness. The MRI showed multiple periventricular, brain stem, and spinal cord hyperintense T2/FLAIR lesions, some of which were active. She was diagnosed with MS and started the treatment with fingolimod. In June 2018, after experiencing a clinical relapse, she started the first cycle of cladribine, which was well-tolerated. At 6-month, the MRI showed two new periventricular T2/FLAIR lesions with enhancement. No new lesions were present in the 1-year follow-up brain MRI. In June 2019, the patient was treated with a second cycle of cladribine tablets. Until March 2021 she showed neither clinical nor radiological progression of disease.

On April 8th, 2021, she received COVID-19 BNT162b2 vaccine. Approximately 48 h after receiving the first dose of BNT162b2, the patient developed paraesthesia in her left arm followed by weakness in her left upper and lower limbs. Five days after the onset of symptoms, the neurological examination revealed walking difficulties and strength of 3/5 in the left upper limb and 2/5 in the left lower limb, left hyperreflexia in deep tendon reflexes and loss of vibrations in the left hemisome. The MRI showed three new voluminous enhancing lesions: left (11.5 × 8 × 8.5mm) and right (17 × 14 × 13mm) frontal cortical lesions and left temporal lesion (Figure 1). Blood tests before and after the vaccination were performed (Tables 1, 2). The patient received methylprednisolone iv for 5 days with full recovery of neurological symptoms. Due to the new relapse and the steroid treatment, we decided not to adhere to the vaccination schedule as the patient did not take the second dose of BNT162b2.


[image: Figure 1]
FIGURE 1. Axial MRI images of reported patient. (A; Oct 2020): multiple hyperintense white matter lesions were observed in T2/FLAIR weighted scan. (B; Apr 2021): T2/FLAIR weighted scan showed new three lesions in left temporal lobe and bilateral precentral cortex (arrows). (C; Apr 2021): gadolinium-enhancing lesions (arrow) corresponding to the new hyperintense lesions on FLAIR were noted in T1 weighted postcontrast images.



Table 1. Lymphocytes subsets before and after the vaccination and during the relapse.
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Table 2. Ig anti-Spike SARS COV2 before and after the vaccination (range < 0.80).
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DISCUSSION

We described a case of severe acute relapse occurred in a young patient after mRNA-based COVID-19 vaccine. Among MS patients, relapses still represent one of the most unpredictable aspects to be managed. Indeed, their prompt recognition and treatment are essential in order to achieve good clinical outcomes. Many risk factors for acute relapse were identified, including female sex (women are more likely to experience relapses throughout the course of the disease), smoking status and the discontinuation of highly effective therapy (3–5).

Adverse events following mRNA-based COVID-19 vaccines are generally mild and consist in injection site reactions, headache and asthenia (6). However, data on the efficacy and safety of these vaccines in MS patients are rather limited (7). To our knowledge, only one observational study was carried out among 555 MS patients. The study was conducted in one clinical Centre in Israel where all patients received the BNT162b2 vaccine. The safety profile of COVID-19 vaccine resembled that observed in patients enrolled in premarketing clinical trials. Indeed, the most common AEFIs were injection site reactions, fatigue, and headache. Acute relapses were detected in 2.1% of patients after the first vaccine dose and in 1.6% of patients after the second dose. The comparison of these rates with those of previous years highlighted no differences, although the short follow-up period could have resulted in lower relapses' rate (8). In our case, the early onset of neurological symptoms after the vaccination questioned the causal association with the vaccine but the presence of multiple active lesions on brain MRI undoubtedly represents a recent activation of MS. In addition, mRNA-based COVID-19 vaccines might elicit a strong T and B cells response (9), which in turn could underpin the development of autoimmune processes (10). The immunophenotype performed during the relapse showed a mild lymphopenia, mainly affecting the activated T cell compartment, both CD4 and CD8 T cells (Table 1). This phenomenon could be secondary to increased migration and localization of autoreactive T cell into CNS during the relapse. After 4 weeks from vaccination antibodies against Spike-SARS-COV-2 protein were present, although at low titer (Table 2). As a pulse therapy, cladribine may not be able to contain a strong inflammatory response triggered by the vaccine, leading to a relapse. On the other hand, among DMTs, cladribine is associated with a low risk of infection and severe lymphopenia (11). In addition, since systemic infections, such as COVID-19, can worsen MS, the vaccination can be able to reduce the risk of relapses by dropping the risk of infections (8). Thus, at this moment, currently available data show that COVID-19 vaccines seem to be not associated with an increased risk of acute relapses.

To our knowledge this is the first case describing the occurrence of a severe acute relapse in a young patient after mRNA-based COVID-19 vaccine, even though cases of MS relapses occurred shortly after other COVID-19 vaccines can be found in the literature. Indeed, Etemadifar et al. described the case of a 34-year-old woman suffering from RRMS and treated with rituximab, who had received her first dose of adenovirus-vectored COVID-19 vaccine Gam-COVID-Vac (Sputnik V) 3 days before experiencing her latest MS relapse episode, preceded by mild symptoms (fatigue, myalgia, generalized weakness, etc.). As for our patient, the woman received corticosteroid therapy for five consecutive days, and her neurological deficits slightly improved. However, differently from the decision made by our neurologists, this woman received also her second dose of Gam-COVID-Vac after discontinuation of oral steroid taper (12). On the other hand, data from an interim analysis of the efficacy and safety of the ChAdOx1 nCoV-19 vaccine from four ongoing blinded, randomized, controlled trials (COV001, COV002, COV003, and COV005) reported a case of transverse myelitis occurred 10 days after the first dose of ChAdOx1 nCoV-19 in a patient with MS, that was determined to be unlikely to be related to vaccination by an independent committee of neurological experts (13). We are aware that further studies are necessary in order to better define the efficacy and safety profile of COVID-19 vaccines among MS patients, also in terms of risk of acute relapse.



CONCLUSION

To our knowledge, this is the first report of acute relapse following COVID-19 vaccine in a patient with a long-standing history of MS. Current knowledge seems to suggest that MS patients had similar rates of AEFIs to the general population following BNT162b2 vaccination. Our case provides new evidence on COVID-19 vaccination in MS patients but new knowledge in this field is strongly needed. Thus, the strict monitoring of MS patients who are receiving now COVID-19 vaccination should be taken into account by neurologists during their routine clinical practice.
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