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Abstract
Ever since the start of the pandemic, SARS-CoV-2 has taken the lives of millions of people around the globe. Several COVID-
19 vaccines have been developed with rapidity to prevent acquiring COVID-19 infection, hospitalizations, and deaths. The 
routine side effects of these vaccines are commonly known and non-severe. Few serious side effects such as thrombosis 
with thrombocytopenia syndrome (TTS) and Guillain-Barré syndrome (GBS) are increasingly reported particularly after 
inoculation with ChAdOx1 nCoV-19 (Oxford/AstraZeneca) and Ad26.COV 2.S (Johnson & Johnson’s Janssen). Rare cases 
of GBS after BNT162b2 (Pfizer-BioNTech), an mRNA vaccine, are also reported. However, the true association of these 
cases to COVID-19 continues to be unclear and the safety of these vaccines continues to be great in preventing deaths from 
COVID-19 infection. We report a case of middle-aged female who had a gradual onset of lower extremity weakness with a 
nadir of symptoms reached 10 and 12 weeks after the onset. This protracted course (sub-acute) is atypical for a “classical” 
GBS. The presence of an antecedent event, autonomic symptoms such as hypotension, and the need for ventilator support 
favored the diagnosis of GBS than chronic inflammatory demyelinating polyneuropathy (CIDP). This is the first known case 
to be reported of sub-acute onset of Guillain-Barré syndrome after receiving the mRNA-1273 vaccine.
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Introduction

Coronavirus disease 2019 (COVID-19) is an acute viral 
illness caused by severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2). Ever since its first detection in 
Wuhan, China, during late 2019, SARS-CoV-2 has infected 
over 220 million people causing more than 4.5 million 
deaths worldwide and the numbers are increasing [https://​
www.​world​omete​rs.​info/​coron​avirus/]. Tremendous efforts 
are put into the development of these vaccines which have 
been developed at record speed. However, the side effect 
profile is still yet to be fully established for these vaccines. 
Some of the rare side effects which are increasingly reported 

are thrombosis with thrombocytopenia syndrome (TTS) and 
Guillain-Barré syndrome (GBS).

Guillain-Barré syndrome (GBS) is a heterogenous group 
of disorders characterized by an acute immune-mediated 
inflammatory polyneuropathy involving peripheral nerves 
and neurons. It is typically preceded by an infection involv-
ing respiratory and gastrointestinal systems. A smaller pro-
portion of cases are also associated with surgery, trauma, 
and vaccinations [1–3]. Recently, cases of GBS have been 
reported after vaccination against coronavirus disease 2019 
(COVID-19) [4–10]. We are reporting the first known 
case of Guillain-Barré syndrome with sub-acute onset that 
occurred after receiving the first dose of an mRNA-1273 
vaccine.

Case Presentation

A 49-year-old female with a past medical history of hyper-
tension, hyperlipidemia, hypothyroidism, and bipolar dis-
order presented to the hospital with complaints of worsen-
ing weakness involving her lower extremities for 8 weeks. 
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The weakness began 10 days after receiving the first dose 
of mRNA-1273 (Moderna vaccine). Her weakness started 
in her bilateral feet, gradually ascended up to involve the 
waist and upper extremities. This was associated with ataxia 
and falls. Numbness in lower extremities and voice changes 
were also reported. The patient denied a history of diarrhea, 
rhinorrhea, cough, or congestion prior to the onset of the 
above symptoms.

Physical examination was remarkable for decreased 
power of 2/5 in bilateral lower extremities involving proxi-
mal and distal muscles and 4/5 in bilateral upper extremities 
throughout. Muscle tone and bulk were normal. Sensations 
were diminished to light touch throughout in lower and 
upper extremities. Severe dysmetria was noted during the 
finger-nose-finger test. Deep tendon reflexes were absent in 
the lower and upper extremities. No involuntary movements 
were noted during the physical exam.

A spinal tap revealed albuminocytological dissociation as 
shown in Table 1. Routine screening of SARS-CoV-2 was 
negative. The patient was then admitted to the neurology 
service with the impression of Guillain-Barré syndrome. 
A few hours into admission, the patient’s respiratory status 
declined with a drop in forced vital capacity (FVC) requiring 
emergency endotracheal intubation.

Plasma exchange was initiated subsequently. Magnetic 
resonance imaging (MRI) brain showed no evidence of acute 
intracranial hemorrhage, ischemia/infarct, or brain edema. 
Postcontrast images demonstrated no abnormal parenchymal 
or meningeal enhancement (Image 1). MRI of cervical, tho-
racic, and lumbar spine showed no evidence of myelopathy 
(Image 2).

Serology was negative for GQ1B antibodies. Nerve 
conduction velocity studies (NCVS) revealed absent sural 
response and decreased peroneal motor response and the 
median and ulnar motor responses were of low amplitude. 
Electromyography demonstrated borderline reduced recruit-
ment with borderline high amplitude, long duration motor 
unit potentials in the triceps, deltoid, vastus medialis, and 
tensor fascia lata muscles. Plasma exchange was contin-
ued for a total of five sessions. Her symptoms gradually 
improved and the patient was subsequently extubated. The 

hospital course was further complicated by autonomic symp-
toms such as hypotension that was managed with midodrine. 
She was subsequently discharged to a facility for continued 
rehabilitation.

Discussion

Several vaccines have been developed at a record speed to 
curb its spread further and are effective in reducing the risks 
of hospitalizations and deaths. However, vaccine hesitancy 
is not uncommon despite its good efficacy.

Vaccines that are currently in use in the USA are 
BNT162b2 (Pfizer-BioNTech), mRNA-1273 (Moderna), 
and Ad26.COV 2.S (Johnson & Johnson’s Janssen). Vac-
cines such as ChAdOx1 nCoV-19 (Oxford/AstraZeneca), 
Gam-COVID-Vac (Sputnik V), and others are in use else-
where in the world. [https://​www.​who.​int/​emerg​encies/​disea​
ses/​novel-​coron​avirus-​2019/​covid-​19-​vacci​nes] These vac-
cines in general are well-tolerated. Symptoms suggestive 
of reactogenicity such as pain, redness, swelling at the site 
of inoculation, myalgia, fevers, chills, and headaches are 
some of the common side effects that are seen after vaccina-
tion [https://​www.​cdc.​gov/​coron​avirus/​2019-​ncov/​vacci​nes/​
expect/​after.​html]. Recently, myocarditis and pericarditis are 
also reported in some patients who received mRNA vac-
cines [7]. Neurological adverse events such as cerebral sinus 
venous thrombosis, intracranial hemorrhage that are associ-
ated with thrombocytopenia (termed as thrombocytopenia 
with thrombosis syndrome or vaccine-induced thrombocy-
topenia with thrombosis), and Guillain-Barré syndrome are 
also increasingly reported after receiving COVID-19 vac-
cines, particularly ChAdOx1 nCoV-19 (Oxford/AstraZen-
eca) [11] and Ad26.COV 2.S [12]. Few cases of GBS after 
receiving BNT162b2 are reported [5, 8, 9].

Table 1   Results of cerebrospinal fluid (CSF) analysis showing albu-
minocytological dissociation

CSF parameters Patient values Normal values

CSF glucose 65 mg/dL 50–70 mg/dL
CSF protein 59 mg/dL 20–40 mg/dL
CSF WBC count <1 cells/cumm 0–5 cells/cumm
CSF RBC count 0 cells/cumm <1 cells/cumm
CSF xanthochromia Absent Absent
CSF lactic acid 1.6 mmol/L 1.2–2.1mmol/L

Image 1   Axial section of MRI Brain FLAIR showing normal cer-
ebral structures
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Guillain-Barré syndrome is an acute immune-mediated 
heterogenous neurological disease affecting peripheral 
nerves and nerve roots, which is typically preceded by bacte-
rial or viral infections. Infection with Campylobacter jejuni 
is the most commonly identified preceding infection. Other 
causes such as infections with cytomegalovirus, Myco-
plasma pneumoniae, Epstein-Barr virus, and Zika virus 
have also been identified [4]. Cases of GBS are also reported 
after surgery, trauma, and vaccinations. In the past, cases of 
GBS post-vaccination were initially reported in 1976 during 
a mass vaccination campaign after an influenza outbreak. 
Although later studies found that the incidence of GBS was 
slightly higher after influenza vaccination, epidemiological 
studies have not found a direct association between vac-
cines and GBS [1]. Recently, some cases of GBS are being 
reported after the COVID-19 vaccination. Most of these 
were reported post-ChAdOx1 nCoV-19 and a total of 11 
cases of GBS are reported after BNT162b2 vaccination (that 
includes an observational study) and none after the mRNA-
1273 vaccine to date [5].

GBS is typically characterized by progressive, ascend-
ing, symmetrical paresthesias, and muscle weakness that are 
associated with diminished or absent deep tendon reflexes. 
Autonomic dysfunction, involvement of cranial nerves, and 
respiratory failure requiring mechanical ventilation can also 
occur. The estimated incidence rate of GBS in the USA and 
Europe is approximately between 0.81 and 1.89 cases per 
100,000 person-years. Incidence increases with age, and the 
condition is also slightly more common in men. The lifetime 
risk of developing GBS is reported to be about 1 in 1000 [1].

The pathogenesis is thought to be due to an immune 
response where the antibodies cross-react with the myelin 
or axons (molecular mimicry) of the peripheral nerves or 
nerve roots [4]. Complement activation and generation of 

anti-ganglioside antibodies have also been implicated in 
the pathogenesis. It is postulated that the contaminating 
proteins or other vaccine components may elicit anti-gan-
glioside antibody production [1] In the observational study 
by García-Grimshaw et al. [5], concurrent infections were 
noted which may have been the triggering source for the 
immune-mediated polyradiculopathy. Albuminocytologic 
dissociation on CSF analysis is pathognomonic in the appro-
priate clinical setting. The anti-GQ1b antibodies are present 
in the Miller-Fisher variant (ophthalmoplegia, ataxia, and 
areflexia) of GBS. Decreased velocity and increased latency 
are typically seen in nerve conduction studies.

Our patient had developed symptoms acutely 10 days 
after being inoculated with the first dose of the COVID-
19 vaccine. But, the nadir of symptoms reached sometime 
between 10 and 12 weeks. This protracted course of develop-
ment of symptoms (“sub-acute”) is atypical for a classical 
case of GBS. The presence of albuminocytologic dissocia-
tion confirms the diagnosis of immune-mediated polyneu-
ropathy. NCVS and EMG were supportive of our diagnosis. 
The diagnosis of chronic inflammatory demyelinating poly-
neuropathy (CIDP) is also a possibility given the prolonged 
course of symptoms. However, the features such as the pre-
cise onset of symptoms, presence of an antecedent event, the 
autonomic symptom hypotension, and the need for ventilator 
support favor the diagnosis of GBS and go against CIDP.

Although there are several cases of GBS that are reported 
in the Vaccine Adverse Events Reporting System (VAERS), 
this is the first known case of “sub-acute” onset of GBS to 
be reported that has developed post-mRNA-1273 vaccina-
tion. The true relationship between the occurrences of these 
cases with COVID-19 vaccines is unknown at this time. Is 
it a mere coincidence or is it truly associated with COVID-
19 vaccines? This needs to be further investigated. A recent 

Image 2   Sagittal T2 of cervical (a), thoracic (b), and lumbar (c) spines showing normal appearance of spinal cord, conus medullaris, and cauda 
equina
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large population-level study assessing the safety of BNT162b2 
(another mRNA vaccine) found no association with Bell’s 
palsy, herpes zoster, or GBS. [13] Furthermore, it is impor-
tant to realize there are several reported cases of neurologi-
cal complications such as transverse myelitis and GBS after 
COVID-19 infection. [14–16] After reviewing the occurrences 
of GBS, the Advisory Committee on Immunization Practices 
of the United States in July 2021 determined that the benefits 
of COVID-19 vaccination in preventing COVID-19 morbid-
ity and mortality outweigh the risks for these rare serious 
adverse events [https://​www.​who.​int/​emerg​encies/​disea​ses/​
novel-​coron​avirus-​2019/​covid-​19-​vacci​nes].

Conclusion

Vaccination is an effective strategy in reducing the risk of 
acquiring COVID-19 infection, its severity, hospitalizations, 
and deaths. Neurological adverse events such as Guillain-Barré 
syndrome post-vaccination are being reported. However, the 
causal relationship between GBS and any of these COVID-19 
vaccines is not established. Increased vigilance, surveillance, 
and reporting of such cases post-vaccination are needed to 
estimate their true prevalence, and further studies are needed to 
establish their relationship. It is important to reiterate that the 
safety profile of these vaccines continues to be great and the 
benefits of them preventing COVID-19 infection far outweigh 
the risks of GBS based on the available evidence to date.
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