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Case report

Guillain-Barré syndrome following the first dose of SARS-CoV-2
vaccine: A temporal occurrence, not a causal association
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A B S T R A C T

Safety monitoring is of paramount importance for vaccines authorized for emergent use (EUA) by the US
Food and Drug Administration (FDA) against SARS-CoV-2. Mass immunization is an essential tool to end
the current pandemic, but vaccine surveillance is necessary to identify any potentially associated harms.
At the same time, probability of temporal bias should be borne in mind before making conclusions about
causality between the vaccine and an attributable undesired effect. We report a case of Guillain-Barré
syndrome after the first dose of SARS-CoV-2 vaccine and believe this is a temporal, rather than causal
association.
© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

SARS-CoV-2 vaccination is an integral part of the global strategy
to control the Coronavirus disease 2019 (Covid-19) pandemic.
Currently (at the time of this writing), three vaccines have been
granted emergency use authorization (EUA) by the FDA (Food and
Drug Administration) [1]. The FDA and CDC (Centers for Disease
Control and Prevention) are monitoring possible vaccine-associat-
ed adverse reactions, including obtaining information through
passive reporting systems such as the VAERS (Vaccine Adverse
Event Reporting System) [2]. Most recently, the distribution of one
of these vaccines has been paused given a potential association
with thrombosis [1]. While both health care providers and vaccine
recipients should report and share data on all potential vaccine-
related side effects, each suspect reaction should also be
interpreted in the context of coincidence and temporal association.
We report a case of Guillain-Barré syndrome that developed one
day after receiving the first dose of Pfizer-BioNTech COVID-19
vaccine.

Case

An 86 year old white female presented with weakness in her
bilateral lower extremities in February 2021. She recounted that

these symptoms were initially observed one day after receiving the
first dose of the COVID-19 vaccine (Pfizer-BioNTech). Four days
later, her weakness progressed to balance impairment and
ambulatory dysfunction. By day 6, she could no longer walk and
thus presented to the emergency department. At her baseline, she
was an independent woman, able to perform her daily routine
without assistance, and mobilized with a walker. She denied fever,
diarrhea, abdominal pain, cough, difficulty breathing, rhinorrhea
or nasal congestion prior to the onset of her current symptoms. Her
past medical history was notable for hypertension, rheumatoid
arthritis, ductal carcinoma in situ (DCIS) of the breast, and
osteoporosis. Her medications included amlodipine, denosumab,
and prednisone.

On admission, vital signs were noted as oral temperature
36.5 �C, heart rate 78 beats per minute, respiratory rate 16 cycles
per minute, blood pressure 158/89 mm Hg and an oxygen
saturation 96 % on room air. Her body mass index (BMI) was
18.6 kg/m2. Neurological examination revealed higher mental
functions and sensory systems to be intact. Examination of the
motor system demonstrated normal muscle tone without abnor-
mal movements or tremors. Her power was medical research
council (MRC) 5/5 in the upper, but 4/5 in the lower extremities.
Bilateral areflexia was present in the knees and ankles. No cranial
nerve deficits or cerebellar signs were elicited. Examination of the
abdomen, cardiovascular and respiratory systems were unremark-
able.

Initial laboratory investigations demonstrated a total white cell
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he rest of the comprehensive metabolic panel were within normal
imits. Chest x-ray showed no pulmonary infiltrates. The computed
omography (CT) scan of the head showed mild brain atrophy
hich was reported as age-appropriate. MRI of the whole spine
howed spondylotic changes and facet arthrosis involving the
ervical, thoracic and lumbar regions which were similar to
maging done two years earlier. No cord signal changes or
emorrhage was seen. Cerebrospinal fluid (CSF) analysis demon-
trated a protein of 162 mg/dL, and appropriate level of glucose
49 mg/dL) compared to concomitant serum glucose; CSF white
ell count was 2 cells/mL. No organisms were identified on Gram
tain. Nasopharyngeal SARS-CoV-2 screen using nucleic acid
mplification (NAA) technology was negative.
Based on her clinical symptoms and the evidence of albumino-

ytologic dissociation, her consulting neurologist made a diagnosis
f Guillain-Barré syndrome (GBS). Electromyography and nerve
onduction studies (EMG/NCS) were not conducted since the
linical presentation, CSF and MRI findings, and absence of an
lternate diagnosis were all consistent with GBS [3].
The patient was treated with a 5-day course of intravenous

mmunoglobulin (IVIG). On day 4 of receiving treatment, the
atient was able to stand and take a few steps. However, she had
ifficulty using a walker and was eventually discharged for
npatient rehabilitation after 6 days of hospitalization. Following
er discharge, she made remarkable recovery and regained her
aseline functional status.

iscussion

GBS is the most commonly diagnosed acute paralytic neuropathic
isorder [4]. While the exact pathophysiology of this syndrome is
nclear, molecular mimicry and immune mediated phenomena are
onsidered to be most likely causes [4]. Antecedent respiratory and
astrointestinal infections have been identified in upto two-thirds of
he patients with GBS [4]. Vaccinations have also been associated
ith this disease, most notably following influenza immunization

4]. However, the extent and magnitude of association between the
nfluenza vaccine and GBS is limited at best. Only one additional case
f GBS per 100,000 people was attributed to the vaccine against the
1N1 influenza Avirus during the 1976 immunization campaign [5].
n even lower rate of 1.6 excess cases of GBS per 1,000,000 was noted
ollowing the 2009 H1N1 influenza A vaccination [6]. Moreover, the
robability of developing GBS from influenza exceeds that resulting
rom influenza vaccination [7].

While there were initial case reports of an association between
OVID-19 infection and GBS, this did not necessarily prove causation
8,9]. Moreover, a subsequent epidemiological study did not identify

 link between these two disease states [10], as compared to Zika
irus where a causal relationship with GBS was evident [4]. Similarly,
hus far no evidence exists with development of GBS after the
accination against COVID-19. Sporadic cases of GBS will likely
ontinue to occur during the current COVID-19 mass immunization
ampaign. For some patients, as in our case, there may happen to be a
oincidental, temporal association between the vaccine administra-
ion and the development of GBS. Such events may create a
isconception that the COVID-19 vaccine can be a cause of GBS. In
ur patient, the symptoms suggestive of GBS developed within one
ay following her first vaccine dose. Even if the vaccine is presumed
o be the trigger for GBS, the time between the vaccine-mediated
mmune stimulation and development of GBS is far too short.

that by coincidence people may spontaneously develop GBS; such
events will naturally be observed to occur in close proximity to
vaccine receipt during massive, global vaccination campaigns. While
vaccine safetysurveillance remains crucial, one needs to be judicious
in attributing a particular side effect directly to a vaccine. We wish to
emphasize that temporal associations should not be translated into
causality, as has been recently stated [11].

Our patient subsequently received her 2nd scheduled vaccine
dose, without any adverse effects as of the writing this report and
has completely recovered from GBS.

Ongoing surveillance and large scale epidemiological information
will be crucial to monitor safety profile of vaccines. We hope and
believe that COVID-19 vaccine acceptance will improve with
transparencyand critical interpretation ofall safety data forthe public.
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