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Guillain-Barré syndrome after SARS-CoV-2
vaccination in a patient with previous
vaccine-associated Guillain-Barré syndrome
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63-year-old man presented to the emergency depart-

ment with progressive, ascending weakness of the

upper and lower extremities. The patient had a history
of hypertension, dyslipidemia, insulin-dependent diabetes melli-
tus, nephrolithiasis, obesity, anxiety and Guillain-Barré syn-
drome (GBS) after vaccination against influenza. His medications
were insulin glargine, metformin, semaglutide, gliclazide, amlo-
dipine, valsartan, atorvastatin and potassium citrate.

In September 1999, about 3 weeks after receiving a vaccine
against seasonal influenza, the patient developed acute facial
paralysis, ascending upper and lower extremity weakness and
paresthesias, progressing to flaccid paralysis of all 4 extremities,
accompanied by generalized areflexia. No abnormalities were
found on a computed tomography scan of his head at the time.
Lumbar puncture showed elevated levels of cerebrospinal fluid
(CSF) protein. Nerve conduction studies were not done, but GBS
was diagnosed based on clinical presentation and investigations.
The patient required prolonged mechanical ventilation and tra-
cheostomy and was treated with systemic corticosteroids and
intravenous immune globulin. He eventually achieved near-
complete neurologic recovery with only mild residual facial
palsy. The patient had received his childhood vaccinations with-
out adverse effects, but this had been his first vaccination
against influenza and he did not have any further vaccinations
until the SARS-CoV-2 pandemic.

Twelve days before presentation to the emergency depart-
ment, he received his first dose of the ChAdOx1 nCoV-19 vaccine
(AstraZeneca), a replication-deficient, simian adenovirus vaccine
to SARS-CoV-2. He developed mild chills and fatigue after vac-
cination that resolved within 3 days. Eleven days later, he devel-
oped paresthesias of the lips and fingers on both hands. On the
day of presentation, he developed rapidly progressive and
ascending weakness in his upper and lower extremities. He had
had no preceding symptoms that suggested an infection.

At presentation, physical examination showed mild weakness
(4+/5, using the Medical Research Council’s scale for muscle
strength) of both shoulder abductors and knee flexors, though the
patient’s strength was otherwise preserved. He had areflexia, bilat-
eral loss of pinprick and vibration sensation up to the mid-shin,

Key points

e Guillain-Barré syndrome (GBS) has very rarely been described
after vaccination, but a causal relationship has not been
established.

® GBS should be considered in the differential diagnosis of a
patient who presents with symmetric, ascending muscle
weakness, with sensory deficits, after vaccination against
influenza and SARS-CoV-2.

® More cases of GBS have been reported after SARS-CoV-2
infection than after vaccination; the benefits of SARS-CoV-2
vaccination outweigh the potential adverse effects for nearly
all patients.

® The risks and benefits of SARS-CoV-2 vaccination should be
carefully discussed with patients who have a history of GBS after
previous vaccinations.

with no sensory level, and loss of proprioception to the ankle joint.
His gait was abnormally wide. After admission, his weakness pro-
gressed to 1/5 strength in his ankle dorsiflexors, 1/5 strength in the
extensor hallucus longus, 3-4/5 strength in his knee extensors,
1-2/5 hip flexors’ strength, and 4/5 strength in his shoulder abduc-
tors, elbow flexors, extensors and wrist extensors, bilaterally.
Electrophysiologic studies showed sensorimotor peripheral
neuropathy with substantial demyelinating features and super-
imposed axonal features, consistent with a diagnosis of GBS
(Figure 1, Table 1). Analysis of the patient’s CSF showed albinocy-
tologic dissociation (i.e., elevated protein without leukocytosis),
with a normal white blood cell count of 1 (normal < 5) x 10%/L,
elevated protein of 0.6 (normal 0.15-0.45) g/L, elevated glucose
at 6.6 (normal 2.2-4.4) mmol/L (serum glucose 11.5 mmol/L) and
lactate of 2.8 (normal < 2.8) mmol/L. We could not find any evi-
dence of an infectious, metabolic or structural cause for his
symptoms. Specifically, CSF bacterial cultures were negative and
nucleic acid testing for enterovirus, parechovirus, varicella-
zoster virus and herpes simplex virus type 1 and 2 were negative.
Serum investigations were negative for hepatitis B, hepatitis C,
HIV and syphilis infections. Blood cultures were sterile. Thyroid
and adrenal function and electrolytes were normal. A computed
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Figure 1: Waveforms from (A) motor and (B) sensory nerve conduction studies of a 63-year-old man with Guillain-Barré syndrome (GBS). These nerve
conduction studies are compatible with GBS, with both axonal and demyelinating features, as shown by decreased velocity and decreased amplitude.
The motor deficit was most pronounced in the left fibular (peroneal) and tibial nerves, as shown by the complete lack of conduction. A severe sensory
deficit was also present in the sensory nerves studied. Note: Abv = above, AHB = abductor hallucis brevis, ADM = abductor digiti minimi, APB = abductor
pollicis brevis, Bel = below, EDB = extensor digitorum brevis, mA = milliamps, ms/Div = millisecond per division, mV/Div = millivolt/division,

NCS+ = nerve conduction study, us = microseconds.

tomography scan of the patient’s head did not show any acute
abnormality, though we observed background small vessel
ischemic disease. Magnetic resonance imaging of the cervical
spine showed a normal cervical spinal cord. Antihuman neuronal
ganglioside serology is not routinely performed in our centre in
typical cases of GBS, and was not done.

We initially treated the patient with intravenous immune
globulin. However, as his motor weakness and vital capacity
deteriorated, we subsequently performed therapeutic plasma
exchange. In addition to usual supportive management, the
patient required 3 days of noninvasive mechanical ventilation, but
never received invasive mechanical ventilation.

Three months after presentation, our patient’s motor function
had improved substantially. He had persistent mild weakness (4/5) in
his hands and proximal and distal lower extremities, areflexia, abnor-
mal light touch, and pinprick and vibration sensation.

The Clinical Immunology and Allergy consult service indicated
that no in vitro test was available to definitively identify any trigger
for an episode of GBS. The temporal relation between vaccination
and onset of symptoms 12 days later was expected, as GBS is not
an immunoglobulin (Ig) E-mediated process like anaphylaxis.

We suggested that the patient avoid future doses of the
ChAdOx1 nCoV-19 vaccine. Little evidence exists to guide a rec-
ommendation for this patient regarding the safety of SARS-CoV-2
vaccines that do not use a viral vector.

Discussion

Guillain-Barré syndrome is an immunologically mediated,
inflammatory, demyelinating polyneuropathy. We describe a
63-year-old man who developed GBS about 12 days after receiv-
ing his first dose of the ChAdOx1 nCoV-19 vaccine. He had had a
previous episode of GBS that presented 3 weeks after receiving
seasonal influenza vaccination in 1999.

Guillain-Barré syndrome is thought to be caused by antibody- (IgG)
and immune cell-mediated (T-cell, macrophage) destruction of the
myelin and axonal membranes of peripheral neurons. An event such
as infection, use of medication (e.g., immune checkpoint inhibitor),
vaccination or surgery usually precedes the syndrome. Although there
is no consensus definition of vaccine-associated GBS, vaccination is
considered relevant if received up to 4 weeks before onset of symp-
toms.! However, whether vaccination is truly a trigger for GBS remains
uncertain. A meta-analysis of 39 studies found an increased relative
risk of 1.41 (95% confidence interval [Cl] 1.20-1.66) of GBS after influ-
enza vaccination,? but this was not found in a subsequent large, single-
country, retrospective study of GBS onset within 180 days after
vaccination.?

Infection with SARS-CoV-2 has been reported to precede GBS;
73 cases were reported in 1 study.* We found several case reports of
GBS occurring after SARS-CoV-2 vaccination, relating to both the
ChAdOx1 nCoV-19 (AstraZeneca) and BNT 162b2 (Pfizer) vaccines.>®
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Table 1: Nerve conduction studies from a 63-year-old man with Guillain-Barré syndrome*

Sites Latency, ms Amplitude, mV
Motor sites
Left median (APB)

Wrist 14.9 23

Elbow 20.4 1.67
Left ulnar (ADM)

Wrist 3.6 6.4

Below elbow 8.3 5.0

Above elbow 11.4 4.8
Left radial (EIP)

Forearm 28 5.4

Upper arm 8.9 3.8

Axilla 9.1 2.1

Wrist
Left fibular (EDB)

Ankle NR NR
Left fibular (tibial anterior)

Fibular head 4.5 3.8

Popliteal fossa 7.5 3.8
Left tibial (AHB)

Ankle NR NR
Left facial (nasalis)

Mastoid 5.4 0.63

Onset Peak latency,
latency, ms ms

Sensory sites
Left median

Wrist-digit |1 NR NR
Left ulnar

Wrist-digit V NR NR
Left sural

Calf-latency mall NR NR
Left superficial peroneal

12 cm AMM NR NR

Negative area, = Minimum F-wave

ms*mV latency, ms Distance, cm CV, m/s
13.7 NR 7
11.5 23 42
23.5 37.6 6
21.8 27 57
21.5 11 35
26.9 8
17.9 26 43
10.2 - -
NR
NR 9
24.4 -
- 10 33
NR -
3.0
Amplitude of Negative area, Distance, cm CV,m/s
onset ms*pVv
potential, pv
NR NR 14 NR
NR NR 12 NR
NR NR 14 NR
NR NR 12 NR

Note: ADM = abductor digiti minimi, AHB = abductor hallucis brevis, AMM = anterior medial malleolar, APB = abductor pollicis brevis, CV = conduction velocity, EDB = extensor

digitorum brevis, EIP = extensor indicis proprius, NR = no response.

*Latency is the time it takes for the impulse to generate a response. In demyelination, this is prolonged, as shown in the latency times for the wrist (normal < 2.2 ms) and elbow
(normal < 4.4 ms) of the left median APB, and at the wrist of the left ulnar ADM (normal < 2.2 ms). F-wave is a measure of motor conduction time of the entire nerve. In demyelination,

this is prolonged, as shown in the left ulnar ADM.

Previous case reports have estimated the risk of recurrent
GBS at 1%-6%,° compared with an estimated incidence of
1.11 cases per 100000 person-years! in the general population.
Therefore, the likelihood of coincidentally developing GBS
shortly after vaccination is higher in someone who has a previ-
ous history of GBS than someone who does not. In a survey,
126 patients with previous GBS received a vaccine against

influenza and none reported recurrence of symptoms.*°
Pritchard and colleagues found that in 29 patients who had a
vaccine within 6 weeks before an initial diagnosis of GBS,
2 (6.9%, 95% Cl 0.85%-22.8%) had recurrence of generally mild
symptoms after a subsequent unrelated vaccine.! These
results were based on patient survey and confirmation of
recurrent GBS was not documented.
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Little evidence exists to guide the evaluation of risk for
development of recurrent vaccine-related GBS. The Centers for
Disease Control and Prevention published guidance in 2010 based
on data from the Vaccine Adverse Event Reporting System and the
United Kingdom’s General Practice Research Database, recom-
mending that, in general, patients who developed GBS within
6 weeks of receiving the influenza vaccine should not be vac-
cinated for influenza again if they are not at high risk of severe
influenza complications.!? In 2012, the American Academy of
Allergy, Asthma and Immunology issued a similar recommenda-
tion.® The Public Health Agency of Canada advises that future
influenza vaccination is generally contraindicated if GBS occurred
within 6 weeks of influenza vaccination, although the risks of GBS
related to the vaccine should be weighed against the risk of GBS
from influenza infection.* It is not clear whether this recommen-
dation is generalizable to other vaccines (e.g., SARS-CoV-2 vac-
cines) or in patients with recurrent GBS associated with vaccina-
tion. In these rare scenarios, clinicians should have a careful
risk-benefit discussion with their patient, describing the relative
lack of evidence and considering individual patient circumstances.

No convincing evidence has shown that SARS-CoV-2 vaccina-
tion causes GBS, and this case report does not imply such causa-
tion. In Canada, active surveillance for neurologic events, includ-
ing GBS, is conducted by the immunization monitoring program,
IMPACT, funded by the Public Health Agency of Canada.® Immu-
nization is a vital intervention to reduce transmission and illness
from SARS-CoV-2, and absolute contraindications to vaccination
arerare.
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The section Cases presents brief case reports that convey clear,
practical lessons. Preference is given to common presentations of
important rare conditions, and important unusual presentations of
common problems. Articles start with a case presentation (500
words maximum), and a discussion of the underlying condition fol-
lows (1000 words maximum). Visual elements (e.g., tables of the dif-
ferential diagnosis, clinical features or diagnostic approach) are
encouraged. Consent from patients for publication of their story is a
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