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A B S T R A C T   

A 44-year-old previously healthy woman developed acute myelitis in close temporal relationship with ChAdOx1 
nCoV-19 vaccine first-dose administration. The neurological involvement was mainly sensory with neuroimaging 
showing two mono-metameric lesions involving the posterior and lateral cord at dorsal level. Significant 
improvement was promptly recorded with high-dose intravenous steroids, with complete recovery within one 
month. 

The strict temporal relationship between vaccination and myelitis, together with the absence of clues pointing 
to alternative diagnoses, might suggest a conceivable role for anti-SARS-CoV-2 vaccine as immunological trigger, 
although a causal relationship has yet to be established and our preliminary observation suggests caution.   

1. Introduction 

The medical scientific literature is full of claims and counterclaims 
on vaccine-related autoimmune diseases. Various and heterogeneous 
clinical syndromes have been reported as a consequence of different 
viral vaccinations (e.g., swine flu, influenza, hepatitis B, measles, 
mumps, rubella, etc.), being neurological pictures the most common 
(Schattner, 2005). The term post-infectious neurological syndromes 
(PINSs) stands for a heterogeneous group of neurological disorders 
affecting the central nervous system (CNS), with or without peripheral 
nervous system (PNS) involvement, lacking specific biological markers 
and typically following either infection or vaccination (Brinar and Poser, 
2006; Marchioni et al., 2013). Vaccinations may trigger autoimmunity 
by either a specific mechanism of molecular mimicry (Salemi and 
D'Amelio, 2010), possibly enhanced by an immunological adjuvant(Ruiz 
et al., 2017), or a non-specific mechanism of bystander activation 
(Salemi and D'Amelio, 2010). 

Since late 2019, severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) has emerged as the zoonotic viral causative agent of 
COVID-19, being declared a global pandemic on March 11, 2020, by the 
World Health Organization (WHO). In 2020, a surprisingly high number 
of candidate vaccines has been developed, including ChAdOx1 nCoV-19 
vaccine (AZD1222), consisting of replication-deficient chimpanzee 
adenoviral vector ChAdOx1, containing the SARS-CoV-2 structural 
surface glycoprotein antigen (spike protein; nCoV-19) gene. On January 
29, 2021, ChAdOx1 nCoV-19 vaccine received marketing authorization 
by the European Medical Agency (EMA) due to its safety and efficacy at 
preventing COVID-19 in people from 18 years of age (Folegatti et al., 
2020). As for April 22, 2021, more than 115 million vaccine doses had 
been administered in the European Union (European Centre for Disease 
Prevention and Control COVID-19 Vaccine Tracker, 2021 https://qap. 
ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#u 
ptake-tab). 

Here we report a case of an acute-onset neurological syndrome 

* Corresponding author at: Neuroncology and Neuroinflammation Unit, IRCCS Mondino Foundation, Via Mondino 2, 27100 Pavia (PV), Italy; Department of Brain 
and Behavioral Sciences, University of Pavia, Pavia, Italy. 

E-mail addresses: elisa.vegezzi@mondino.it (E. Vegezzi), sabrina.ravaglia@mondino.it (S. Ravaglia), gabriele.buongarzone01@universitadipavia.it 
(G. Buongarzone), paola.bini@mondino.it (P. Bini), luca.diamanti@mondino.it (L. Diamanti), matteo.gastaldi@mondino.it (M. Gastaldi), paolo.prunetti@ 
mondino.it (P. Prunetti), elisa.rognone@mondino.it (E. Rognone), enrico.marchion@mondino.it (E. Marchioni).  

Contents lists available at ScienceDirect 

Journal of Neuroimmunology 

journal homepage: www.elsevier.com/locate/jneuroim 

https://doi.org/10.1016/j.jneuroim.2021.577686 
Received 22 April 2021; Received in revised form 18 July 2021; Accepted 29 July 2021   

https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab
https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab
https://qap.ecdc.europa.eu/public/extensions/COVID-19/vaccine-tracker.html#uptake-tab
mailto:elisa.vegezzi@mondino.it
mailto:sabrina.ravaglia@mondino.it
mailto:gabriele.buongarzone01@universitadipavia.it
mailto:paola.bini@mondino.it
mailto:luca.diamanti@mondino.it
mailto:matteo.gastaldi@mondino.it
mailto:paolo.prunetti@mondino.it
mailto:paolo.prunetti@mondino.it
mailto:elisa.rognone@mondino.it
mailto:enrico.marchion@mondino.it
www.sciencedirect.com/science/journal/01655728
https://www.elsevier.com/locate/jneuroim
https://doi.org/10.1016/j.jneuroim.2021.577686
https://doi.org/10.1016/j.jneuroim.2021.577686
https://doi.org/10.1016/j.jneuroim.2021.577686
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jneuroim.2021.577686&domain=pdf


Journal of Neuroimmunology 359 (2021) 577686

2

following ChAdOx1 nCoV-19 vaccine. 

2. Case report 

A 44-year-old woman with unremarkable past clinical history 
received her first dose of ChAdOx1 nCoV-19 vaccine (batch ABV2856) in 
early March 2021 (day 0). Over the next few days, she reported having 
minor symptoms (fatigue, myalgia, fever, and headache) and from day 4 
she started complaining of bilateral plantar feet ascending paraesthesia 
evolving over 3 days. She also noticed reduced sensation in her lower 
back and during micturition. No recent infection nor respiratory symp-
toms were reported. She was admitted to a local hospital on day 4 from 
symptom onset. A nasopharyngeal swab tested negative for SARS-CoV-2 
reverse-transcriptase-polymerase-chain-reaction assay. Neurological 
examination showed reduced light touch and pinprick up to ankles and 
brisk deep tendon reflexes in the lower limbs. 

Whole-spine contrast MRI revealed two single-metamer lesions, in 
the posterior paramedian cord at D7-D8 level and in the left lateral cord 
at D10-D11 level, the first one with mild and patchy contrast enhance-
ment (Fig. 1). Brain MRI was unremarkable. Cerebrospinal fluid (CSF) 
examination revealed mildly elevated total protein content (76.7 mg/dl, 
n.v. 15–45) and 6 lymphomonocytes (n.v. <2/mm3). Lactate was un-
detectable. CSF viral tests for HSV-1/2, VZV, Enterovirus, EBV and CMV 
were unremarkable. A complete pro-coagulative screening together with 
systemic autoimmunity, proved negative. CNS-restricted immunoglob-
ulin G (IgG) oligoclonal bands (OCBs) were absent. MRZ reaction was 
not performed in the CSF. Antibodies to acquaporin-4 (AQP4) and 
myelin-oligodendrocyte (MOG) tested negative at once by both live and 
fixed cell-based assay as well as anti-neuronal surface and onconeural 
antibodies. Serum IgG neutralizing antibodies targeting SARS-CoV-2 S 
protein were absent while both IgA antibodies and antibodies to SARS- 
CoV2-N were not evaluated. 

Somato-sensory evoked potentials showed bilateral increased 

latency of both N22-P40 interpeak interval and P40. Both nerve con-
duction study (including F-wave evaluation) and needle muscle exami-
nation were normal. Based both on clinical and radiological features, 
diagnosis of inflammatory myelopathy was made. 

The patient was started on high dose 6-methylprednisolone (1 g/day 
over 5 days) with a subsequent oral tapering starting from 1 mg/kg/day. 
She showed prompt improvement of her sensory symptoms from day 3 
of therapy and was safely discharged at home where complete clinical 
recovery occurred after approximately one month. Serum IgG neutral-
izing antibodies targeting SARS-CoV-2 S protein tested three months 
later were 4320 U/ml. 

3. Discussion 

Acute myelitis is an acute focal inflammatory disorder of the spinal 
cord causing bilateral complete or partial motor and/or sensory 
impairment, with or without sphincter dysfunction, occurring as idio-
pathic, post-infectious/vaccinic or associated with other autoimmune 
diseases with a typical relapsing course, including multiple sclerosis 
(MS), neuromyelitis optica spectrum disorders (NMOSD), myelin- 
oligodendrocyte glycoprotein-associated disorders (MOGADs) or con-
nective tissue diseases (de Seze et al., 2001). Our patient developed 
myelitis 4 days after the first dose of ChAdOx1 nCoV-19 vaccine. 

The patient presented with distal lower-limb both negative and 
positive sensory symptoms and spinal-MRI revealed two single-metamer 
lesions mostly consistent with the clinical picture. No PNS involvement 
was detected and response to high-dose steroid therapy was almost 
complete over a course of 30 days. An oral tapering of steroids over 
approximately 12 weeks was planned according to previous evidence 
acquired by our group (Berzero et al., 2016). 

The case was labelled as PINS in view of the following: - close tem-
poral relationship with SARS-CoV-2 vaccination; − absence of CNS- 
restricted IgG OCBs; − absence of other CNS inflammatory lesions 
suggestive of alternative inflammatory disorders, including NMOSD, 
MOGADs, primary or systemic CNS vasculitis; − absence of serum an-
tibodies to MOG and AQP4, known to be biological markers of MOGADs 
and NMOSD, respectively; − negativity of the systemic autoimmune and 
pro-coagulative screening. As expected, IgG antibodies to SARS-CoV-2 S 
protein, tested within the first week from vaccine first-dose adminis-
tration, were absent. According to the study registration where anti-
bodies peaked by 28 days (Folegatti et al., 2020), they were found 
positive at three-month follow-up. 

In order to be defined vaccine-induced, any adverse event should 
meet peculiar requirements established by WHO, including: 1) consis-
tency of evidence i.e., similar or same results generated by studies using 
different methods in different settings, 2) strength of association i.e., 
statistical significance to demonstrate that it was not simply a chance 
occurrence, 3) specificity i.e., vaccine is the only cause of the event that 
can be shown and 4) temporal relationship i.e., vaccine exposure must 
precede the occurrence of the event, being only the latter absolutely 
essential (Wraith et al., 2003). Such stringent criteria were rarely met by 
the large majority of vaccine-associated events described in the litera-
ture. Indeed, so far, a causal relationship has been identified in only the 
following circumstances with respect to neurological syndromes: a) the 
occurrence of Guillain Barré syndrome (GBS) after swine influenza (A/ 
New Jersey/76) vaccine in 1976–1977 and, to a lesser extent, after 
pandemic influenza A (H1N1) 2009 vaccines and b) the occurrence of 
type 1 narcolepsy after 2009 European Pandemrix-AS03-adjuvanted A 
(H1N1) pandemic vaccine. In both cases, the most likely mechanism 
involved was molecular mimicry related to cross-reacting antibodies 
against peripheral nerve gangliosides or hypocretin II receptor, respec-
tively (Nachamkin et al., 2008; Salmon et al., 2013; Luo et al., 2018). 

To date, SARS-CoV-2 infection has been associated with several 
PINSs, including ADEM, transverse myelitis and inflammatory neurop-
athy, even though the underlying mechanisms are still unclear. On the 
other hand, to the best of our knowledge only rare post-vaccination 

Fig. 1. Whole-spine contrast MRI. 
T2-w hyperintensity at D7-D8 (posterior cord) on sagittal (a, star) and axial (b, 
star) plan; T2-w lesion at D10-D11 (lateral cord) on sagittal plan (a, star). Mild 
and patchy contrast enhancement of D7-D8 lesion on post-contrast T1-w 
sequence (c, arrow). 
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syndromes have been reported to date during this vaccination campaign, 
including a single case of myelitis occurred 8 days after the first dose of 
AZD1222 vaccine (April 22, 2021) (Cao and Ren, 2021; Malhotra et al., 
2021; Waheed et al., 2021). During the AZD1222 trial transverse 
myelitis had been described in two patients, 10 days after ChAdOx1 
nCoV-19 first dose and 14 days after booster vaccination, respectively. 
Clinical details were not provided as regards severity of neurological 
involvement, CSF abnormalities, screening for other diseases, MRI fea-
tures, treatment strategy, and outcome. However, the first case was later 
considered unlikely to be related when further investigation revealed 
preexisting, but previously unrecognized, multiple sclerosis (Voysey 
et al., 2021). Moreover, a case of GBS has been recently reported in the 
active arm of ENSEMBLE trial (NCT045505722), 10 days after the 
administration of the first dose of recombinant, replication-incompetent 
adenovirus vector vaccine (Ad26.COV2⋅S, Johnson & Johnson) 
(Márquez Loza et al., 2021). Interestingly, in a recent study no increased 
risk of relapse activity was found in a cohort of MS patients treated with 
BNT162b2 vaccine, over a median follow-up time of 20 and 38 days 
after the first and second dose, respectively (Achiron et al., 2021). 

In our case, the definition of the acute myelitis as “vaccine-induced” 
still remains elusive. The temporal relationship to the vaccine was clear, 
even though the short temporal interval between vaccination of 
neurological symptom onset (< 4 days) might suggest non-specific im-
mune activation mechanisms such as bystander activation. The consis-
tency is supported by the occurrence of a similar case during the 
AZD1222 trial together with another reported case by an Indian study 
group (Malhotra et al., 2021; Voysey et al., 2021). Possibly, the absence 
of cases of acute myelitis following other SARS-CoV-2 vaccines 
exploiting the S protein antigen as an immunogen could depose against 
molecular mimicry mechanisms. Strength and specificity criteria were 
not met at once. However, since a causal relation could not be ruled out, 
we discouraged the patient from booster dose (both homologous and 
heterologous regimen), also taking into account her low risk-profile and 
the presence of IgG to SARS-CoV-2 S protein at three-month follow-up. 

Currently, we are facing the largest mass vaccination campaign in 
history, and cases of myelitis or other neurological diseases will inevi-
tably occur, by chance alone, in strict temporal relationship with the 
vaccination. 

Notwithstanding the underlying mechanism, it is important to 
appreciate that the clinical picture was extremely mild and that the 
outcome was good after a short steroid course. Therefore, our pre-
liminary observation suggests caution, awaiting further confirmation in 
larger epidemiological studies and meta-analyses to understand the 
causality of such rare events following SARS-CoV-2 vaccination. 
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