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CASE REPORT

A case of Guillain–Barre syndrome following Pfizer COVID-19 vaccine
Shiavax J. Rao a, Sahiba Khuranaa, Gayathri Murthyc,b, Elliot T. Dawsond, Noushin Jazebie,d 

and Christopher J. Haasf,c,b

aDepartment of Medicine, MedStar Union Memorial Hospital, Baltimore, MD, USA; bDepartment of Medicine, MedStar Franklin Square 
Medical Center, Baltimore, MD, USA; cDepartment of Medicine, MedStar Harbor Hospital, Baltimore, MD, USA; dDepartment of 
Neurology, MedStar Franklin Square Medical Center, Baltimore, MD, USA; eNeurology, Georgetown University Medical Center, 
Washington, DC, USA; fMedicine, Georgetown University Medical Center, Washington, DC, USA

ABSTRACT
Since the first-reported case of Severe Acute Respiratory Distress Syndrome-Coronavirus 2 in 
December 2019, COVID-19 has caused a global pandemic associated with significant morbid-
ity and mortality. After a year of advances in vaccine research and development, three 
vaccines for the prevention of COVID-19 (manufactured by Pfizer, Moderna and Johnson & 
Johnson’s Janssen Biotech) are approved for use in the USA. We report the first case of 
Guillain–Barre Syndrome after receiving the second dose of the Pfizer COVID-19 vaccine, in 
a 42-year-old woman presenting with progressive ascending weakness and paresthesias. 
Diagnostic workup demonstrated cytoalbuminologic dissociation on cerebrospinal fluid ana-
lysis with confirmatory evidence of early demyelinating electrodiagnostic features on nerve 
conduction study and an extensive serological workup being negative for other viral or 
autoimmune disease triggers. Management included administration of intravenous immuno-
globulin (total of 2 gm/kg), with frequent monitoring of forced vital capacity and negative 
inspiratory force. A longitudinal risk profile of neurologic complications caused from COVID- 
19 vaccines remains limited, and prompt recognition of potential neurological complications 
from the COVID-19 vaccine is of interest to public health.
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1. Introduction

Severe Acute Respiratory Distress Syndrome 
Coronavirus-2 (SARS-CoV-2) emerged in Wuhan, 
China in late 2019, giving rise to global pandemic. 
The spectrum of coronavirus disease-2019 
(COVID-19) ranges from asymptomatic to severe 
multi-system organ dysfunction and death [1–4]. 
The rapid rate of transmission, increased virulence, 
and limited therapeutic options focused efforts on 
prevention of disease with vaccination. In 
December 2020, the U.S. Food and Drug 
Administration (FDA) approved two mRNA vac-
cines for COVID-19 developed by Pfizer and 
Moderna, followed by a third adenoviral vector 
vaccine developed by Johnson & Johnson’s 
Janssen Biotech. To date, approximately 
300 million people worldwide, including 
82 million in the USA, have received at least one 
dose of the vaccine according to the University of 
Oxford global tracking system[5]. The most com-
mon side effects noted were pain at the injection 
site, fatigue, headache, muscle pain, chills, joint and 
fever with more people noticing symptoms after   

the second dose [6,7]. Serious neurologic side 
effects, however, were noted on rare occasions.

2. Case presentation

A 42-year-old woman with no significant past med-
ical history and a preserved functional baseline 
presented to the emergency room with symmetric, 
distal paresthesias in the bilateral upper and lower 
extremities, accompanied by intractable pruritus in 
her toes. Over a period of days, she developed 
ascending numbness to the proximal thighs, new, 
sharp pains originating in the midline neck with 
radiation down both arms, and mild, bilateral, dif-
fuse lower extremity weakness and gait instability. 
One week prior to onset of symptoms, she received 
the second dose of the Pfizer COVID-19 vaccine, 
which was administered 21 days after the first dose. 
She did not endorse recent bowel or bladder incon-
tinence, vision changes, skin rash, or antecedent 
diarrheal/respiratory illness. She denied any reac-
tions after the first dose, and denied any other 
symptoms following the second dose. The remain-
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der of her review of systems was unremarkable. She 
reported no recent exposures, travel, or new med-
ications/herbal supplements. She received no other 
vaccinations and did not experience any traumatic 
injury undergo any surgeries during this time. 
There was no known family history of vasculitis 
or autoimmune disease.

On presentation, she was mildly hypertensive, with 
otherwise preserved vitals. Physical examination was 
remarkable for proximal bilateral lower extremity 
muscle weakness (4-/5 strength in knee flexion/exten-
sion, hip flexion/extension, hip abduction/adduction) 
as well as distal bilateral upper extremity weakness 
(4-/5 wrist flexion/extension) with normal muscle 
tone and bulk throughout. No pronator drift was 
appreciated. Sensory examination revealed no asym-
metry to pinprick but was remarkable for mild vibra-
tion loss in the feet, with otherwise preserved 
proprioception. Sensation to light touch was notably 
diminished. Deep tendon reflexes were absent 
throughout. Laboratory evaluation was unremark-
able. MRI Brain and Cervical Spine with and without 
contrast demonstrated no evidence demyelinating 

lesions, but the presence of multilevel degenerative 
disc disease with protrusions at C4-C5, C5-C6 and 
C6-C7 (Figure 1). Lumbar puncture was performed 
which revealed an elevated CSF protein level of 
167 mg/dL (reference range: 15–45 mg/dL) and 0 
white blood cells, consistent with cytoalbuminologic 
dissociation.

She was given a presumptive diagnosis of 
Guillain–Barre Syndrome (GBS) and initiated on 
intravenous immunoglobulin (total of 2 gm/kg in 
four divided doses), with monitoring of forced vital 
capacity, negative inspiratory force, and autonomic 
stability. Clinically, she had slight dysautonomia with 
intermittent episodes of tachycardia and hyperten-
sion. Serological testing for HIV-1/2 Antigen/ 
Antibody, CMV IgM, EBV IgM, Mycoplasma IgM 
and antiganglioside IgM antibodies was negative. 
Additional serologies – Lyme disease, rheumatoid 
factor, Ro/La (SSA/SSB), thiamine, vitamin B6, vita-
min B12, homocysteine, anti-neutrophilic cytoplas-
mic antibody, anti-nuclear antibody, erythrocyte 
sedimentation rate, C-reactive protein, syphilis 
(RPR), and cryoglobulins – were negative. Nerve 

Figure 1. MRI of the cervical spine with and without contrast showing multilevel degenerative disc disease with protrusions at 
C4-C5, C5-C6 and C6-C7. (A) T1 Turbo Spin Echo (TSE), Sagittal. (B) T1 TSE, Sagittal, Fat Suppressed. (C) T2 TSE, Sagittal. (D) T2 
TSE, Short-TI Inversion Recovery, Sagittal.
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conduction studies (NCS) performed 8 days after 
symptom onset demonstrated decreased conduction 
velocity of the right peroneal motor nerve, an absent 
F-wave in the right peroneal nerve, and prolonged 
latency (57.44 ms) of left and right tibial F-waves, in 
addition to sural sparing (Figure 2), consistent with 
early demyelinating features of GBS. The constella-
tion of clinical findings, CSF cytoalbuminologic dis-
sociation, and early electrodiagnostic findings were 
highly suggestive of GBS. The patient completed 
a 4-day course of intravenous immunoglobulin over 
which time both subjective and objective motor 
recovery occurred. Her hospital course remained 
uncomplicated with the exception of mild dysauto-
nomia and a persistent absence of deep tendon 
reflexes. She was discharged in stable condition with 
planned outpatient neurology follow-up and repeat 
NCS in 3 weeks. The repeat NCS, 28 days from 
symptom onset, revealed sural sparing, as well as 
persistent borderline slowing of motor nerves in the 
lower extremities, within demyelinating ranges in the 
right peroneal motor nerve, and the absence of late 
responses in bilateral lower extremities, worse on the 
right. Over the next several weeks, the patient’s symp-
toms improved overall, with only mild tingling in her 
fingertips and mild numbness in her lower extremi-
ties, and no complaints of muscle weakness, pain, or 
gait instability.

3. Discussion

GBS is a well-described inflammatory polyradiculo-
neuropathy often associated with infection. Patients 
classically present with variable, progressive, ascend-
ing muscle weakness, absent deep tendon reflexes, 
paresthesias, and dysautonomia [8,9]. Indeed, 
COVID-19 has been reported to be associated with 
GBS and it has been hypothesized that it shares 
a similar autoimmune-mediated pathogenic mechan-
ism[10]. Although rare, vaccine-related GBS has been 
reported with traditional vaccines such as 

meningococcal, poliovirus, influenza and rabies [11]. 
To date, the Vaccine Adverse Event Reporting System 
(VAERS) has reported on 34 such possible cases of 
GBS associated with COVID-19 vaccination; how-
ever, further details are lacking. At least two pub-
lished reports have highlighted the development of 
GBS after vaccination with the Janssen and Pfizer 
vaccines – a 60-year-old woman with horizontal 
diplopia, headache, back and bilateral proximal 
lower extremity myalgias 16 days after vaccination 
[12] and an 82 year-old female with proximal muscle 
weakness one week following her first vaccination, 
respectively[13]. In this latter report, diagnosis was 
based upon physical examination and cytoalbumino-
logic dissociation on lumbar puncture, with no elec-
trodiagnostic testing performed.

Our patient, in contrast, was noted to have GBS 
symptoms one week following completion of the two- 
dose Pfizer COVID-19 vaccine series. Serological 
investigations were noted to be negative for other 
causes of GBS including autoimmune conditions, 
viral infections as well as antiganglioside antibodies 
which have a known association with Campylobacter 
jejuni associated GBS[14]. Diagnostic workup 
demonstrated cytoalbuminologic dissociation with 
mild evidence of early demyelination noted on NCS. 
The results of both NCS (performed 8 days and 
28 days from symptom onset) showed mild demyeli-
nating features in the lower extremities. The definite 
electrodiagnostic criteria for acute intermittent 
demyelinating polyneuropathy [15] were not met; 
however, the studies were consistent with probable 
electrodiagnostic criteria [16] proposed by the 
American Association of Neuromuscular & 
Electrodiagnostic Medicine. Additionally, the overall 
picture, including cytoalbuminologic dissociation, 
clinical presentation, and early electrodiagnostic find-
ings were consistent with the diagnosis.

Although rare, GBS can be associated with 
COVID-19 infection itself, with a higher reported 
prevalence in males[9]. Additionally, approximately 

Figure 2. F-wave studies of the right peroneal, left tibial and right tibial nerves showing an ascending pattern of absent, 
prolonged, and non-reproducible late-response.
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a third of COVID-19 related GBS patients do not 
show radiographic or clinical features of pneumonia, 
suggesting that GBS may develop in asymptomatic 
COVID-19 infection[9]. Nevertheless, given the lar-
ger proportion of reported cases in this context, the 
risk of GBS associated with COVID-19 infection may 
be higher than the suspected risk of GBS associated 
with COVID-19 vaccinations. While the underlying 
pathophysiologic mechanism remains unknown, it 
remains plausible that the immune response in the 
post-vaccination period may be trigger an autoim-
mune process, leading to the production of autoanti-
bodies against myelin.

4. Conclusion

We report the first case of GBS following receiving 
both doses of the two-dose Pfizer COVID-19 vac-
cine series, diagnosed based on clinical presentation, 
electrodiagnostic and CSF findings. Given the cur-
rent pandemic and ongoing vaccination efforts, it is 
essential for physicians worldwide to recognize the 
development of neurological complications, which 
may be potentially associated with the vaccination. 
Nevertheless, such significant adverse events remain 
rare, and the overall risk of neurological complica-
tions remains low.
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