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Abstract
Background  Rare cases of COVID-19 infection- and vaccine-triggered autoimmune diseases have been separately 
reported in the literature. In this paper, we report the first and unique case of new onset acute psychosis as a 
manifestation of lupus cerebritis following concomitant COVID-19 infection and vaccination in a previously healthy 
26-year-old Tunisian female.

Case presentation  A 26-years old female with a family history of a mother diagnosed with schizophrenia, and 
no personal medical or psychiatric history, was diagnosed with mild COVID-19 infection four days after receiving 
the second dose of Pfizer-BioNTech COVID-19 vaccine. One month after receiving the vaccine, she presented to 
the psychiatric emergency department with acute psychomotor agitation, incoherent speech and total insomnia 
evolving for five days. She was firstly diagnosed with a brief psychotic disorder according to the DSM-5, and was 
prescribed risperidone (2 mg/day). On the seventh day of admission, she reported the onset of severe asthenia 
with dysphagia. Physical examination found fever, tachycardia, and multiple mouth ulcers. Neurological evaluation 
revealed a dysarthria with left hemiparesis. On laboratory tests, she had severe acute kidney failure, proteinuria, 
high CRP values, and pancytopenia. Immune tests identified the presence of antinuclear antibodies. Brain magnetic 
resonance imaging (MRI) revealed hyperintense signals in the left fronto-parietal lobes and the cerebellum. The 
patient was diagnosed with systemic lupus erythematosus (SLE) and put on anti-SLE drugs and antipsychotics, with a 
favorable evolution.

Conclusions  The chronological relationship between COVID-19 infection, vaccination and the first lupus cerebritis 
manifestations is highly suggestive, albeit with no certainty, of the potential causal link. We suggest that precautionary 
measures should be taken to decrease the risk of SLE onset or exacerbation after COVID-19 vaccination, including a 
systematic COVID-19 testing before vaccination in individuals with specific predisposition.
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Introduction
So far, the coronavirus disease 19 (COVID-19) pandemic 
has caused substantial morbidity and mortality rates 
around the globe. While most often presenting as flu-like 
symptoms, other severe manifestations and complica-
tions underpinned by the cytokine release storm (CRS) 
may occur. This engenders a marked upsurge of systemic 
inflammation and an acute severe immune-response, 
which may in turn lead to the exacerbation or even emer-
gence of autoimmune disorders [1]. In an attempt to cre-
ate an immune barrier among population and attenuate 
the spread of the virus, various vaccines have been timely 
developed and have been shown to be safe and effective 
in the majority of populations vaccinated. Nevertheless, 
rare adverse effects have recently been reported, includ-
ing the triggering of autoimmune diseases [2]. Therefore, 
autoimmune diseases induced by both infection and vac-
cination have become a serious concern.

A challenging autoimmune disease is systemic lupus 
erythematosus (SLE). One hypothesized etiology for 
the development of SLE is viral [3]. Viral agents (e.g., 
Epstein–Barr virus, parvovirus B19, retroviruses and 
cytomegalovirus) have been suggested to trigger immune 
reactions against the self-antigens, thus leading to auto-
immunity [3]. In this regard, some authors have also 
reported cases of SLE manifesting after COVID-19 infec-
tion in a 39-year-old Iranian/Persian man [4], a 32-year-
old Kenyan woman [5], an 85-year-old Italian woman 
[6], and a 38 year old Iranian woman [7]. Both SLE and 
COVID-19 are characterized by a complex clinical mani-
festation; and share similar disease characteristics includ-
ing multi-organ complications (e.g., arthralgia, cytopenia, 
hemophagocytic lymphohistiocytosis, interstitial pneu-
monia, and myocarditis) [8]. In addition, both diseases 
affect the Central Nervous System and may manifest as 
neuropsychiatric symptoms (known as lupus cerebritis 
and neuro-COVID); with psychosis being amongst the 
least uncommon and most dreaded neuropsychiatric 
manifestations of SLE [9] and COVID-19 [10]. Herein, 
we report the first and unique case of new onset acute 
psychosis as a manifestation of lupus cerebritis follow-
ing both COVID-19 infection and vaccination in a pre-
viously healthy 26-year-old Tunisian female. We then 
discuss possible mechanisms linking these two enti-
ties and potential therapeutic approaches based on the 
literature.

Written consent for publication from the patient
Informed written consent was obtained from the patient 
for the use and publication of the clinical data and results 
from clinical examinations for research.

Case presentation
A 26-years old female with a family history of a mother 
diagnosed with schizophrenia, and no personal medical 
or psychiatric history, was diagnosed with mild COVID-
19 infection by nasopharyngeal and throat swab reverse 
transcription-polymerase chain reaction (RT-PCR), four 
days after receiving the second dose of Pfizer-BioNTech 
COVID-19 vaccine. She was asymptomatic when she 
received the COVID-19 vaccine. Two weeks later, she 
presented to the emergency department with chest pain, 
where physical examination revealed a heart rate of 110/
min. A cardiac ultrasound examination showed a pericar-
dial effusion suggestive of pericarditis. She was started on 
aspirin and colchicine, with a slow recovery.

One month after receiving the vaccine, she presented 
to the psychiatric emergency department with acute 
psychomotor agitation, incoherent speech and total 
insomnia evolving for five days. She had no recent his-
tory of trauma, and no lifetime history of substance use. 
Routine investigations were done to rule out a differen-
tial diagnosis of psychosis according to first signs and the 
clinical examination, such as cerebrovascular (e.g., stroke, 
subdural hematomas, cerebral tumors), seizure (e.g., par-
tial complex seizures, temporal lobe epilepsy), metabolic 
(e.g., phaeochromocytoma), infectious (neurosyphilis, 
HIV), and endocrine (dysthyroïdism) disorders [11]. Pre-
cisely, laboratory tests (including thyroid blood tests and 
syphilis/HIV serologies) showed an isolated mild anemia. 
Her electroencephalographic (EEG) and CT brain-scan 
found no abnormalities. She, and her family members, 
denied any substance use. She was admitted to our psy-
chiatric unit, where psychiatric examination revealed 
severe anxiety, delusions of persecution and reference, 
auditory hallucinations, disorganized speech and behav-
ior. The patient had no delirium symptoms and a lack of 
insight. Her neurological examination was normal. She 
was started on intramuscular haloperidol 10 mg/ day and 
diazepam 10 mg/day. There was a complete resolution of 
psychotic symptoms within four days of treatment initia-
tion. She was thus diagnosed with a brief psychotic dis-
order according to the DSM-5 [12], and was prescribed 
risperidone (2 mg/day).

On the seventh day of admission, while her discharge 
has been planned and discussed with the family, she 
reported the onset of severe asthenia with dysphagia. 
Physical examination found fever (body temperature of 
40 degrees Celsius), tachycardia (heart rate of 123 beats/
min), and multiple mouth ulcers. Thoracic auscultation 
found normal lung and heart sound. A second neurologi-
cal evaluation revealed a dysarthria with left hemiparesis, 
evoking an acute stroke. Another psychiatric examina-
tion found a concomitant relapse of psychiatric symp-
toms. On laboratory tests, she had severe acute kidney 
failure, proteinuria, high CRP values, and pancytopenia. 
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Infectious investigation was negative. The SARS-CoV-2 
PCR with nasopharyngeal swab was negative. Chest 
X-ray showed bilateral pleural effusion. Immune tests 
identified the presence of antinuclear antibodies. The 
anti-ENA (extractable nuclear antigen) antibody screen 
showed strongly positive anti-SSA, anti-Ro52, anti-SSB, 
as well as weakly positive anti-nucleosome, and anti-
histone antibodies. Brain magnetic resonance imaging 
(MRI) revealed hyperintense signals in the left fronto-
parietal lobes and the cerebellum (Fig. 1). Based on these 
clinical and laboratory evidence, the patient was diag-
nosed with SLE according to the 2019 American College 
of Rheumatology/European League Against Rheuma-
tism (ACR/EULAR) classification criteria [13]. She was 
then transferred to the internal medicine department 
and put on Hydroxychloroquine (400  mg daily), pred-
nisone (40  mg daily), Cyclophosphamide (1  g monthly) 
and risperidone (2 mg daily). Both the SLE and psychotic 

symptoms improved within one month, and she was dis-
charged. During outpatient follow-up, she was free from 
neurological and psychiatric symptoms and had good tol-
erance to treatment.

Discussion
In this paper, we describe to our knowledge the first case 
of lupus cerebritis manifesting as new-onset acute psy-
chosis 3 to 4 weeks following both COVID-19 infection 
and vaccination in a young female adult with no previ-
ous medical or psychiatric history. It is worth mention-
ing that the patient had one episode of acute pericarditis 
around two weeks after the COVID-19 infection, and 
two weeks prior to the onset of the acute psychosis. She 
also had an acute stroke. Both pericarditis and stroke can 
either be due to the COVID-19 [14, 15], or to SLE [16, 
17]. We could find only one case report of lupus cereb-
ritis occurring three weeks after COVID-19 infection in 

Fig. 1  Magnetic resonance imaging (MRI) shows multifocal Hyperintense lesions of the brain (in the left fronto-parietal lobes and the cerebellum) on T2 
weighted-images
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a 29-year-old female with a past medical history of SLE, 
and which manifested as slow speech, psychomotor agi-
tation, and intermittent choreiform movements in the 
upper part of the body [18]. The existing new-onset SLE 
cases reported in the literature developed either concur-
rently with COVID-19 infection, or within one to six 
weeks after infection/vaccination (see Table 1).

Acute psychosis as the first and main presenting 
manifestation of SLE is rarely encountered in clinical 
practice [19]. The etiopathogenesis of psychosis due to 
neuro-lupus is multifactorial, yet complex and unclear 
[20]. The two main, and likely complementary proposed 
mechanisms are (1) autoimmune/ inflammatory and (2) 
ischemic or thrombotic pathways [20, 21]. The autoim-
mune-mediated neuro-inflammatory pathway involves 
an increased permeability of the blood-brain barrier, 
with neuronal autoantibodies intrathecal migration and 
intracranial generation of pro-inflammatory mediators 
(cytokines and others) [20]. As for the ischemic pathway, 
it originates in cerebral micro-angiopathy, which is medi-
ated by immune complexes, antiphospholipid (aPL) anti-
bodies, and complement activation [20].

Although psychosis has been widely reported as a 
lupus-related phenomenon and as a well-established 
manifestation of lupus cerebritis, the association between 
psychosis and SLE in the present case deserves to be 
deeply discussed. Some hypotheses seem plausible. The 
first hypothesis is a possible direct role of viral infection 
on the concomitant but fortuitous occurrence of SLE [3] 
and psychosis [22] in a genetically loaded young adult 
(i.e. family history of schizophrenia). However, it is dif-
ficult and premature to conclude whether a direct and 
causal link exists between COVID-19, SLE and psychosis, 
given that both psychosis and SLE have been reported in 
individuals who had or had not a prior history of these 
diseases prior to contracting COVID-19. The second and 
most plausible hypothesis is that the patient would have 
developed a lupus-related psychosis [9], as a severe mani-
festation of COVID-19 vaccination in an infected indi-
vidual. In this case, the COVID-19 vaccination coupled 
with a concomitant infection would have precipitated a 
strong immune dysregulation and the subsequent onset 
of a severe form of SLE. This hypothesis is supported 
by the fact that both COVID-19 infection and vaccine 
have been shown to trigger SLE [1, 2]. Several explain-
ing mechanisms have been suggested. COVID-19 infec-
tion would incite autoimmunity through molecular 
mimicry between human proteins and the virus [23]. In 
a similar way, the vaccine produces antibodies against 
COVID-19 spike protein that can cross-react with anti-
gens from the host and trigger autoimmune diseases in 
predisposed individuals [24]. A few cases of individuals 
who developed de novo SLE after receiving Pfizer-BioN-
Tech COVID-19 mRNA vaccine have been published in 

the literature (e.g., a 68-year-old Caucasian woman [25], 
a 42-year-old woman [26], a 24-year-old Israeli male 
[27], a 27-year-old Puerto Rican woman [28]); however, 
we could find no reports on the onset of SLE after both 
vaccine and infection. In our patient, the chronological 
relationship between COVID-19 infection, vaccination 
and the first lupus cerebritis manifestations is highly sug-
gestive, albeit with no certainty, of the potential causal 
link. In addition, the fact that our patient developed SLE 
symptoms after receiving the second dose of the vaccine 
suggests that the vaccine-induced immune response was 
further enhanced by the covid-19 infection, and that the 
combined effect of both triggers could explain the devel-
opment of SLE.

People with SLE has proven to have the worse out-
comes from COVID-19, and have thus been prioritized 
to receive the vaccine [24]. The international vaccination 
against COVID in systemic lupus (VACOLUP) initia-
tive stipulated that, despite the risk of flares, COVID-19 
immunization was rather well accepted in patients with 
SLE [24]. Therefore, we emphasize that our report should 
not discourage against vaccination, albeit vigilance 
should be raised among susceptible population about 
the possible emergence of SLE after mRNA vaccina-
tion. Therefore, we suggest that precautionary measures 
should be taken to decrease the risk of SLE onset or exac-
erbation after COVID-19 vaccination, including a routine 
COVID-19 testing before vaccination in individuals with 
specific predisposition (e.g., a family history of either 
psychosis or autoimmune diseases).

Given its wide array of clinical manifestations, the 
diagnosis of SLE may be particularly challenging, 
especially when lupus cerebritis is the initial present-
ing feature. Primary psychosis manifestations of SLE 
may mislead or delay the diagnosis and thus delay 
appropriate management with poor outcomes and sig-
nificant impact on mortality. Antipsychotic medica-
tion needs to be prescribed in severe psychosis along 
with required treatment for SLE. Our patient showed 
substantial improvement of symptoms after joint 
treatment with antipsychotics and anti-SLE drugs. 
Similarly, the case report by Khalid et al. [18] showed 
favorable evolution after treatment with oral olan-
zapine (5  mg per day) to manage the lupus cerebritis 
flare-up following COVID-19 infection. It is highly 
recommended that patients presenting with psychosis 
features subsequent to covid-19 infection/ vaccination 
undergo close monitoring and immunological screen-
ing to promptly rule out an induced autoimmune 
disorder.
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Conclusion
We report an unusual case of new-onset acute psycho-
sis as a manifestation of lupus cerebritis after concomi-
tant COVID-19 infection and vaccination in a previously 
healthy young female. In light of the temporal link, we 
suggest the combined effect of both COVID-19 infection 
and mRNA vaccine could explain the development of 
SLE in our patient. In light of the reported case, we highly 
recommend a routine COVID-19 testing before vaccina-
tion in individuals with specific predisposition. However, 
the present conclusions need to be considered with cau-
tious, and additional data and research is still needed 
before any firm conclusions about a causal link between 
COVID-19 mRNA vaccines and autoimmunity can be 
drawn.
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