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Possible Autoantibody-Negative Autoimmune Encephalitis in
a Sixty-Four-Year-Old Man Post-Varicella-Zoster
Virus Vaccination
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Abstract

Autoimmune encephalitis (AIE) is a rare condition of brain in-
flammation that can be the result of multiple etiologies such as
neoplasms of the ovaries, teratomas, and, more rarely, post-vaccine
administration. Vaccine-associated AIE has been reported and de-
scribed in the literature with vaccines against yellow fever, tetanus,
diphtheria, pertussis and polio, Japanese encephalitis, coronavirus
disease 2019 (COVID-19) mRNA, and ChAdOx1 nCoV-19 vac-
cine. Additionally, there are few reported cases of AIE secondary
to varicella-zoster vaccine administration. However, these num-
bers are found in large population studies and none of the cases
have been further described. AIE has a variable presentation with
non-specific prodromal symptoms occurring in the early stages
with progression to neuropsychiatric and dysautonomia in the late
stages. Therefore, this presentation introduces diagnostic difficulty
especially in the absence of significant laboratory findings. Here,
we discuss all reported and described cases within the literature on
vaccine-associated AIE and their respective presentations. We also
report and describe a case of possible AIE in a 64-year-old male, 1
week post-varicella-zoster vaccine administration. We further dis-
cuss the epidemiology, differential diagnosis, treatment, and prog-
nosis of AIE as well as when to raise clinical suspicion for AIE
associated with vaccine administration.
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Introduction

Autoimmune encephalitis (AIE) is a rare, immune-mediated
condition involving autoantibody production leading to brain
inflammation. The condition serves as an alternative diagnosis
when infectious causes do not explain neurological symptoma-
tology [1]. The prevalence of AIE as of January 2014 in a pop-
ulation-based study was 13.7/100,000, and its demonstrated
incidence between 1995 and 2015 was 0.8/100,000 [2]. Anti-
N-methyl-D-aspartate receptor (NMDAR) encephalitis is one
of many subtypes of AIE and is the most well-studied. It was
first described in women presenting with newfound psychiat-
ric, neurological, and autonomic symptoms in the setting of
ovarian teratoma [3]. While paraneoplastic syndrome-related
AIE continues to be studied, other etiologies, such as post-vac-
cine administration AIE, have been reported. The diphtheria,
tetanus, and acellular pertussis vaccine (DTaP), as well as the
inactivated polio vaccine (IPV), yellow fever vaccine, and hu-
man papillomavirus (HPV) vaccine, have been found to have
the highest reporting odds ratios for AIE [4]. The varicella-
zoster virus (VZV) vaccine has increased in use over time,
with 34.5% of adults aged 60 and over receiving the vaccine
in 2018 compared to 6.7% in 2008 [5]. Although five cases of
VZV vaccine-associated AIE have been reported in the litera-
ture, none have yet to be described [4]. This increasing trend in
administration of the VZV should heighten vigilance for vac-
cine-associated side effects such as constitutional symptoms,
reactivation of latent virus, and rare conditions such as AIE.
Classic features of AIE are broad but begin after a non-
specific prodromal phase followed by psychiatric symptoms,
including irritability, aggression, emotional lability, hallucina-
tions, catatonia, and marked disturbances of the sleep-wake
cycle. Memory deficits and speech abnormalities are also com-
monly seen. The psychiatric phase persists for approximately
1 month before movement disorders manifest in the form of
tremors, orofacial dyskinesias, and truncal/extremity hyperki-
nesia. General or focal seizures that may result in status epi-
lepticus can occur at any point during the condition but appear
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Table 1. Lumbar Puncture Findings of Patient During Hospital Stay

Laboratory value Day 1 Day 4 Day 10 Reference ranges
White blood cell count 1 cell/uL 0 cells/uL 2 cells/uLL 0 - 5 cells/uL.
Lymphocyte percentage 89% - 60% 40-80%

Protein 90 mg/dL 42 mg/dL 55 mg/dL 15 - 45 mg/dL
Glucose 72 mg/dL 54 mg/dL 73 mg/dL 50 - 80 mg/dL

to occur more frequently in the male sex. Other symptoms can
include dysautonomia with tachy-/bradycardia, hypo-/hyper-
tension, hypo-/hyperthermia, as well as hypo-/hyperventila-
tion [3]. Due to the constellation of features and nonspecific
laboratory and imaging findings in AIE, patients are common-
ly misdiagnosed with a psychiatric disorder. Additionally, as
the condition commonly presents in young patients, AIE is of-
ten challenging to diagnose in individuals above the age of 50.

In this case report, we discuss the ectiologies, diagnostic
difficulties, laboratory and imaging findings of AIE, and one
rare cause of the disorder. Here, we present a case, not previ-
ously described in the literature, of possible AIE in a 64-year-
old male with no previous psychiatric history and a past medi-
cal history of essential hypertension and cardiomyopathy 1
week after being administered a VZV vaccination.

Case Report

A 64-year-old man with a past medical history of unspecified
cardiomyopathy and essential hypertension presented to the
emergency department (ED) for 3 weeks of insomnia, memory
loss, bizarre statements, blepharospasm, chest pain, paresthesias,
and seizure-like activity. The patient had no previous psychiatric
history, risk factors, or history of psychiatric medications. Of
note, 1 week prior to the onset of these symptoms, the patient
received a VZV vaccination. Near the onset of these symptoms,
he was evaluated twice at the ED prior to hospital admission.
Workup at that time included a computed tomography (CT) of
head, computed tomography angiography (CTA) of chest, and
cardiac stress test. Imaging and all other appropriate labs were
negative, and the patient was discharged for follow-up with neu-
rology and his primary care physician (PCP).

At his PCP, the patient was initially prescribed lorazepam
for anxiety, which he stopped due to lightheadedness, and
then was subsequently initiated on sertraline and quetiapine
for continued anxiety and insomnia. His neurologist ordered
an outpatient magnetic resonance imaging (MRI) of the brain,
MRI of the cervical spine, electroencephalogram (EEG), and
carotid ultrasound, but he was unable to complete these due to
subsequent hospital admission. At his home, the patient’s fam-
ily found him unresponsive, with his eyes open, blood in his
mouth, and tremors in his right upper extremity, which gener-
alized to a full tonic-clonic seizure. The patient was then trans-
ported by emergency medical services, during which a second
seizure episode occurred and was controlled with intravenous
(IV) lorazepam.

On initial exam in the ED, the patient was noted to be pos-
tictal. His neurological exam revealed no focal deficits and no

myoclonus. The patient was able to follow simple commands
and had minimal, broken speech. Workup began with concern
for meningitis. Lumbar puncture (LP) in the ED was remark-
able for elevated cerebrospinal fluid (CSF) protein of 90 mg/
dL with 89% lymphocyte predominance (Table 1). The patient
was then started on 750 mg levetiracetam twice daily, admit-
ted, and neurology was consulted. After admission, the patient
began experiencing urinary incontinence, active hallucina-
tions, and delusions, yet on questioning, he was fully oriented,
and able to follow commands. His neurological exams on ad-
mission repeatedly demonstrated no focal deficits with intact
cranial nerves, intact coordination, sensation grossly intact to
light touch, motor exam with no upper or lower extremity drift
and intact strength, and 2+ deep tendon reflexes throughout
the upper and lower extremities. An MRI of the brain without
contrast was performed at this time, which was unremarkable.
Two days after admission, the patient demonstrated altered
mental status, with disorientation and bizarre speech that pro-
gressed to being nonverbal. On neurological examination, the
patient was largely non-participatory but would intermittently
attend to the examiner with purposeful movements only in the
right upper extremity. Subsequent exams showed waxing and
waning mental status as the patient was intermittently nonver-
bal and hyperverbal. The patient was then placed under con-
tinuous video EEG (VEEG) monitoring for 120 h. The vVEEG
showed generalized irregular delta/theta activity with no elec-
trographic seizures or interictal epileptiform discharges. These
results were consistent with mild generalized encephalopathy.
Periods of agitation, right arm shaking, and eyelid fluttering
caught on vEEG were without EEG correlate.

Due to high suspicion of AIE, the patient was started on
30 g intravenous immunoglobulin (IVIG) and methylpredniso-
lone. Repeat LP and MRI of the brain with and without contrast
were performed, which returned unremarkable. A few days
later, the patient became catatonic, increasingly agitated, and
paranoid. Psychiatry was consulted, and their recommended
treatment of 4 mg IV midazolam and 200 mg quetiapine dem-
onstrated minimal improvement. A third LP was performed,
which showed an elevated protein of 55 mg/dL. High-dose
prednisone was initiated but was discontinued after ENC-2/
onconeural antibody panel results were negative at this time.
Plasmapheresis (PLEX) was then attempted since the patient
demonstrated inconsistent improvement with IVIG, methyl-
prednisolone, or prednisone. Symptoms markedly improved
on PLEX, which continued throughout the hospitalization, and
prednisone was restarted. The patient was then discharged.

After returning home, his family noted restoration of
baseline behavior, with a lack of paranoia, hallucinations, and
delusions, with a return to normal activities of daily living. Se-
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quelae included continued dizziness, fatigue, and intermittent
tremors, for which lorazepam, quetiapine, and clonidine were
prescribed. These symptoms have gradually improved over the
next year post-discharge, but the patient continues to struggle
with an action tremor that interferes with fine motor activities.

Discussion

Here, we present a case of a 64-year-old male with no psychi-
atric history who subsequently developed possible AIE post-
VZV vaccination. As reported in the literature, AIE is rare,
predominantly occurring in young females with a reported
incidence of 0.8/100,000 [2, 6]. Vaccination-associated AIE is
even more rare, with only 11 cases published in the literature
(Table 2 [7-16]), with this being the first case thoroughly de-
scribed post-VZV vaccine.

In our case, the differential diagnoses of meningitis, septic
encephalopathy, neoplasm, cerebrovascular disease, epileptic
disorders, metabolic disorders, drug toxicity and withdrawal,
psychiatric disorders, and functional neurological disorders
were excluded. Prior to admission, this patient was an other-
wise healthy middle-aged man with no history of neuropsychi-
atric illness or autoimmune disease, who developed sub-acute
onset encephalopathy post-VZV vaccine with subsequent
improvement on PLEX, IVIG, and corticosteroid treatment.
Initial brain MRI, including T1, T2, fluid-attenuated inver-
sion recovery (FLAIR), and diffusion-weighted, showed no
discrete mass, mass effect, hemorrhage, infarction, or other
pathological variation in signal. A repeat MRI on the third day
of admission was similarly unremarkable. CT of the chest, ab-
domen, and pelvis was performed to assess for possible ne-
oplasm; however, these studies were negative. A pelvic and
scrotal ultrasound was not pursued because the CT revealed no
abnormalities of the pelvic region or genitalia. Initial LP was
remarkable for elevated CSF protein of 90 mg/dL with 8§9%
lymphocyte predominance (Table 1). Meningitis/encephalitis
panel for bacterial, fungal, and viral (including herpes simplex
virus type 1 (HSV1), HSV2, and VZV) pathology was nega-
tive at 24 and 72 h post-admission. Given the patient’s overall
symptoms, imaging and laboratory studies, and improvement
with PLEX, IVIG, and corticosteroids, the presumptive diag-
nosis of AIE was made.

The diagnostic criteria, or “Graus” criteria for AIE, are
well documented in the literature and categorized into possible,
probable, and definite [17]. The gold standard for confirmation
of AIE is the presence of autoantibodies in the serum and/or
CSF with increased sensitivity and specificity if both labora-
tory tests return positive. Our current understanding is that the
absence of autoantibodies does not exclude AIE as antibody
testing may be negative in up to 50% of all AIE cases [17, 18].
Although our patient fits the criteria for possible AIE with a
sub-acute presentation of 3 weeks, short-term memory loss,
psychiatric symptoms, seizures, lymphocytic predominance
in CSF samples, and exclusion of other alternative diagnoses,
definite AIE criteria were not met due to the absence of autoan-
tibodies in the patient’s serum and CSF [17]. Furthermore, the
criteria for probable anti-NMDAR encephalitis were also met

with abnormal psychiatric behavior including catatonia, sei-
zures, autonomic dysfunction, lymphocytic predominant CSF,
and exclusion of alternative diagnoses [17]. During hospitali-
zation, these symptoms raised a high suspicion for AIE that
was missed on the onconeural panel, which prompted treat-
ment to delay progression and possible sequelae. Although
subsequent serum/CSF autoantibody testing, brain MRI, or
brain biopsy could have been pursued to determine a definitive
diagnosis of AIE, further invasive workup was not considered
given the patient’s symptom resolution with PLEX treatment.

Catatonic symptoms of immobility, staring, mutism, and
posturing are the most frequent manifestations observed and can
be used to distinguish AIE from other psychotic presentations.
Catatonia is a predominant symptom in 70.6% of patients with
anti-NMDAR encephalitis [19]. The psychiatric manifestations
of AIE have become so prominent that many psychologists now
include AIE as a differential in patients presenting with psycho-
sis with no history of psychotic disorders [20].

Treatment in AIE targets the underlying etiology and
symptoms of encephalitis. First-line therapy includes immu-
notherapy, corticosteroids, IVIG, and PLEX. If there is an as-
sociated teratoma, as commonly seen with female patients,
surgical removal is first line with treatment of associated
symptoms. Given the high occurrence of behavioral manifes-
tations, sedation is often considered for PLEX. Second-line
treatment of AIE includes immunosuppressors such as rituxi-
mab or cyclophosphamide, often prioritized in cases of late
diagnosis [21]. However, appropriate treatment in most cases
is usually delayed due to the condition being misdiagnosed as
psychiatric or other disorder. In our patient, IVIG was initiat-
ed, followed by methylprednisolone. Treatment with IV mida-
zolam and quetiapine demonstrated inconsistent improvement.
AIE symptoms markedly improved for our patient on PLEX.

The prognosis differs between teratoma-associated AIE,
and AIE alone, due to the potential for teratoma relapse and
surgical removal of the tumor. Most patients with AIE expe-
rience symptom resolution within 4 weeks of treatment with
immunosuppression when there is no delay in treatment, with
97% having a good outcome and 12% having clinical episodic
relapse by the 2-year mark [22]. As shown in Table 2, sponta-
neous remission is possible with only conservative therapies.
In the cases of misdiagnosis or delayed treatment, patients are
at risk of experiencing complications, including cognitive im-
pairment, sleep disorders, hyperkinesia, autonomic dysfunc-
tion, persistent amnesia, coma, and status epilepticus [1]. In
the 2 years since discharge from the hospital, our patient con-
tinues to experience residual action and postural tremors with
episodes of exacerbation which highlights the importance of
early diagnosis and treatment of AIE.

Our case highlights two unique points among the vaccine-
associated AIE literature. 1) In a patient with usual AIE symp-
tomatology and recent vaccine administration, appropriate
treatment should be considered and initiated early to prevent
potential sequelae. 2) When compared to other reported cases
of vaccine-associated AIE, our patient had a notably prolonged
course of symptoms with long-lasting sequelae.

As discussed in the prognosis of patients with AIE from the
literature, early identification and treatment are necessary to stop
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the neurological sequelae of the disorder. As seen in our patient,
with a prolonged hospital stay and sequelae, delayed interven-
tion may have permanent neurological consequences. Patients
with usual AIE symptoms who present with a history of recent
vaccine administration should be considered for diagnostic test-
ing and treatment earlier than patients with usual AIE symptoms
without a history of recent vaccine administration.

Of the 11 other cases reported in Table 2, all patients’
symptoms resolved within weeks of diagnosis with minimal
sequelae [7-16]. Our patient had a prolonged hospital course
of 35 days, with noted clinical improvement only after IVIG,
methylprednisolone, and PLEX were initiated. The difference
between our case and the 11 other vaccine-associated AIE
cases reported in the literature is the live attenuated VZV vac-
cination used. Since the VZV vaccine is live attenuated, the
antigenicity of this vaccine is higher relative to the other vac-
cines used, which may have triggered a heightened immune re-
sponse in our patient, leading to more autoantibodies produced
and, therefore, prolonged symptoms and sequelae.

Learning points

Our patient represents the first described case of possible AIE
associated with Varicella-Zoster vaccination. In patients pre-
senting with non-specific prodromal symptoms followed by
psychiatric/neurological manifestations in the peri-vaccine
period, clinicians should have heightened suspicion for AIE.
For cases in which there is high suspicion, treatment should be
given promptly as a delay could result in prolonged hospital
courses and permanent neurological sequelae. Prompt treat-
ment is also important as AIE commonly can be seronegative
at the time of diagnosis.
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