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General and Internal Medicine

Rare disease

Guillain-Barré syndrome (GBS) is an autoimmune condition that presents as weakness, numbness, paresthe-
sia, and areflexia. GBS may occur following infection or vaccination. The pathogenesis of GBS is characterized
by inflammatory infiltrates and segmental demyelination. The mechanism of GBS following COVID-19 vaccina-
tion is hypothesized to arise from an autoimmune-mediated mechanism leading to an increase in inflamma-
tory cytokines. While there were no reported cases of GBS during the mRNA COVID-19 vaccination clinical tri-
als, there have been a few case reports of GBS following COVID-19 vaccination.

We report a case of symmetric weakness and paresthesia that began 3 days after the patient received his first
dose of the Moderna COVID-19 vaccine. Cerebrospinal fluid (CSF) studies demonstrated albuminocytologic dis-
sociation. The combination of the patient’s CSF findings and clinical symptoms was concerning for Guillain-
Barré syndrome. Given the clinical findings 3 days following COVID-19 vaccination, there was a high concern
for COVID-19 vaccine-induced GBS. The patient was treated with IVIG followed by plasmapheresis but failed
to show significant improvement from either treatment.

Our case report demonstrates occurrence of GBS soon after the patient received the COVID-19 Moderna vac-
cine. Although rare, there is some evidence to support an association between COVID-19 vaccination and GBS,
but this is generally limited to case reports and case series. Clinicians, however, should remain vigilant to miti-
gate potential risks, such as autonomic dysfunction, respiratory failure, permanent disability, and death in pa-
tients who develop GBS after vaccination.
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Background

COVID-19 mRNA vaccines (Pfizer-BioNTech and Moderna)
have been shown to have a vaccine effectiveness rate of 82%
against symptomatic illness after 1 dose and 94% after 2 dos-
es in interim analysis [1]. These results indicate these vac-
cines are effective at preventing symptomatic COVID-19 dis-
ease [1]. Some patients experience adverse effects from the
vaccine, while others do not experience any adverse effects [2].
Some very rare but potential adverse effects are anaphylax-
is, thrombosis with thrombocytopenia syndrome, myocarditis,
pericarditis, and Guillain-Barré syndrome (GBS) [2]. Although
there were no reported cases of GBS during clinical trials of
the mRNA COVID-19 vaccines, there have been a few case re-
ports of GBS following COVID-19 mRNA vaccination [3,4]. The
unadjusted incidence rate of GBS following mRNA vaccination
was found to be 1.3 per 100 000 person-years, which is sim-
ilar to the background rate of GBS [5].

GBS is an autoimmune condition characterized by numbness,
bilateral weakness, and areflexia [6]. GBS can develop follow-
ing infection or vaccination [7]. The mechanism is hypothesized
to stem from antibodies binding to the surface of Schwann
cells, leading to deposition of complement and damage to the
Schwann cells [6,7]. Elevated protein in cerebrospinal fluid with
normal white blood cell count, termed albuminocytologic dis-
sociation, is characteristic of GBS [6]. The Brighton Criteria
can help establish a diagnosis of GBS [8]. Treatment with plas-
ma exchange or intravenous immune globulin are equally ef-
fective options when started within 2 weeks of symptom on-
set [6]. About 25% of patients with GBS develop respiratory
failure; therefore, it is necessary to continually monitor respi-
ratory function in these patients and ensure early transfer to
the intensive care unit (ICU) if necessary [7]. GBS can cause
dysautonomia and patients should be monitored for arryth-
mia, and non-ambulatory patients should receive deep vein
thrombosis prophylaxis [6-7]. Unfortunately, despite immuno-
therapy treatment, 4-15% of patients die and 20% of patients
are disabled following GBS [6,7].

Case Report

A 58-year-old man with hypertension presented to our facil-
ity with a 4-week history of ascending symmetric weakness
and paresthesia. The patient had received his first COVID-19
Moderna vaccine 3 days prior to symptom onset. Three days
after receiving the vaccine, he experienced concurrent diarrhea
and symmetric weakness in his lower extremities. The diarrhea
resolved but the weakness persisted. The weakness was con-
stant and prohibited him from walking or participating in ac-
tivities of daily living, therefore necessitating use of a wheel-
chair. Upon presentation to our facility, no work-up for the
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Table 1. Laboratory findings consistent with GBS.

CSF studies On admission
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CSF — cerebrospinal fluids.

diarrheal illness was performed, as the diarrhea had resolved
prior to admission and was no longer an active problem. The
patient denied any history of COVID-19 prior to vaccination,
and also denied tobacco, alcohol, or drug use. He had a past
medical history for hypertension but was not currently taking
any medications. He denied any family history of neurologic,
cardiac, or kidney disorders. Although the reason is unclear,
we believe he waited 4 weeks to present to the hospital due
to complex social reasons. The patient did not seek outside
care prior to admission to the hospital.

Upon presentation to our facility, the patient’s vital signs were
within normal limits (temperature 36.8°C, heart rate 86, respi-
ratory rate 17, blood pressure 119/68) and a physical exam
was performed. Cardiovascular assessment showed regular
rate and rhythm with a normal S1/S2 without murmurs, rub,
or gallop. Mental status assessment demonstrated normal
attention, language, memory, concentration, and knowledge.
Bilateral upper-extremity strength was rated 3/5 and bilateral
lower-extremity strength was 1/5. The patient had intact sen-
sation to touch in the upper extremities and paresthesia of
the fingertips and plantar surface of the foot. Cranial nerves
I-XII were intact. The patient was areflexic in the bilateral up-
per and lower extremities. He had a normal finger-to-nose test
but was unable to perform a heel-to-shin test due to weak-
ness. He tested negative for COVID-19.

Regarding laboratory findings, the patient had a non-reac-
tive treponemal, folate of 14.27 ng/ml, and elevated B12 of
1994 pg/ml. A lumbar puncture was performed and demon-
strated an elevated protein level of 417 mg/dl and normal white
blood cell count of 1 cell/mm?3, consistent with albuminocyto-
logic dissociation (Table 1). A computed tomography (CT) scan
of the brain was unremarkable and magnetic resonance imag-
ing (MRI) of the brain without contrast showed no acute dif-
fusion or abnormal enhancement. The patient had an MRI of
the lumbar, thoracic, and cervical spine as well, which showed
degenerative changes with some stenosis, most significant at
C5/6. The patient was categorized as Brighton Criteria level 2
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based on absent deep-tendon reflexes, 72-h onset, bilateral
weakness of limbs, cerebrospinal fluid (CSF) white blood cell
count < 50, and CSF protein count greater than accepted nor-
mal values [8]. Our hospital does not have an inpatient nerve
conduction study available, therefore one was not performed.

Based on the patient’s clinical symptoms and CSF findings, a
diagnosis of GBS was made. A 5-day treatment with intrave-
nous immunoglobulin was initiated. The patient failed to show
improvement after the 5-day course and was therefore given
a 5-day treatment of plasma exchange. He did not show im-
provement after the 5-day treatment with plasma exchange.
He received physical therapy and inpatient rehabilitation with
moderate improvement in his symptoms. He was discharged
after 309 days of hospitalization without any notable events
and without the need for ICU level of care. He was able to am-
bulate using a walker on discharge.

Discussion

Our case report demonstrates occurrence of GBS soon after
the patient received the COVID-19 Moderna vaccine. Although
he presented to our hospital 4 weeks after initial symptom on-
set, the clinical presentation of symmetric weakness and are-
flexia with an elevated cerebrospinal fluid protein level and
normal white blood cell count supports the diagnosis of GBS.
Our initial differential diagnoses included B12 deficiency and
polyradiculopathy due to HIV. Laboratory test results report-
ed a non-reactive HIV antigen antibody combination assay
and a B12 level of 1994 pg/ml (normal limit 208-964 pg/ml).

There is evidence demonstrating an association of SARS-CoV-2
infection with an increased likelihood of GBS, with a preva-
lence of 0.015% in patients infected with SARS-CoV-2, although
other epidemiological studies have refuted a causal relation-
ship between SARS-CoV-2 and GBS [9,10]. Although there is
an increased risk of GBS with COVID-19, there is still a weak-
er link between COVID-19 and GBS than with other more well-
known pathogens classically associated with GBS [9]. The es-
timated overall incidence of GBS in the general population is
0.8-1.9/100 000 per year (9). Additionally, although there is
no scientific evidence supporting a molecular mimicry mecha-
nism, the association of GBS with COVID-19 may be better ex-
plained through an autoimmune-mediated mechanism causing
an upregulation of inflammatory cytokines [9-12].
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There is a known association of GBS following vaccine admin-
istration, most notably the influenza vaccine [13]. In a study
examining GBS after influenza vaccination, 97.9% of patients
developed symptoms within 3 weeks, with 54.2% of patients
developing symptoms within the first 2 days of vaccine admin-
istration [14]. Our patient reported his symptoms began within
3 days after receiving his COVID-19 vaccine, which is consistent
with the onset of GBS following other types of vaccination [14].
Additionally, our patient developed symptoms following his
first dose of the COVID-19 vaccine, which is consistent with
other case reports of GBS following COVID-19 vaccination [4].

Furthermore, there has been an increase in the number of re-
ported cases of GBS following the Johnson-Johnson COVID-19
vaccine, which has led the Food and Drug Administration (FDA)
to include a warning that the Johnson-Johnson COVID-19 vaccine
might have an increased risk of GBS [15]. The FDA announced
that of the 12.5 million doses of Johnson-Johnson vaccine ad-
ministered, there were 100 preliminary reports of onset of GBS
after vaccination, with 95 requiring hospitalization [15]. The
FDA noted although there is an association with the Johnson-
Johnson vaccine and an elevated risk of GBS, there is not ade-
quate evidence to determine a causal relationship between GBS
and the Johnson-Johnson vaccine [15]. It was also noted that
there was no increase in GBS associated with the Moderna and
Pfizer-BioNTech vaccines [15]. Additionally, the risk of develop-
ing GBS after COVID-19 vaccination is low and does not out-
weigh the benefits of receiving the COVID-19 vaccine [15]. Our
patient’s symptoms following vaccine administration were re-
ported to the Vaccine Adverse Effects Reporting System (VAERS).

Because our patient did not present to the hospital until 4
weeks after symptom onset, we were not able to test for oth-
er more common causes of GBS. Therefore, it is not possible
to determine if our patient developed GBS due to the vaccine
or if it was temporal in nature, resulting from a concomitant
infection with a known GBS-causing pathogen. However, the
patient did not report any infectious disease symptoms pri-
or to vaccine administration. Unfortunately, our patient pre-
sented late in his disease course and will likely have perma-
nent neurologic deficits.

Conclusions

This case should be taken as a cautionary tale for physicians
to initiate prompt treatment if such symptoms arise after vac-
cination, even in the absence of imaging results, to prevent
long-term disability.
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