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Unknown etiology

Since December 2020, multiple vaccines have mobilized mass immunization campaigns capable of mitigating
the current SARS-COV-2 pandemic. Ad26.COV2.S (Johnson & Johnson/Janssen) is a recombinant, replication-
incompetent vector vaccine encoding the SARS-CoV-2 spike (s) protein and is especially protective against se-
vere-critical disease. It is a single-dose injection; adverse effects after vaccine administration are usually mild
and self-limited, including pain at the injection site, headache, fatigue, muscle aches, and nausea. Severe ad-
verse events involving hospitalization and death after Ad26.COV2.S rarely occur. However, not unlike previous
viral vector vaccines, ongoing clinical trials may unveil rare complications of Ad26.COV2.S. Guillain-Barré syn-
drome (GBS) is an autoimmune demyelinating polyneuropathy that can potentially manifest severe neurolog-
ical symptoms after vaccination.

This report describes a case of classic GBS features that manifested 14 days after a single Ad26.COV2.S vac-
cine injection. The patient developed flaccid paralysis with treatment-related fluctuations. Our findings war-
rant further investigation into the potential relationship between SARS-CoV-2 vaccinations and the develop-
ment of GBS.

A temporal association between the Ad26.COV2.S (Johnson & Johnson/Janssen) vaccine and the onset of GBS
was demonstrated in this case report. A feasible underlying pathogenic mechanism involves the cross-reactiv-
ity of antibodies stimulated by adenovirus vaccine components and peripheral nerve glycoproteins. However,
there is currently insufficient evidence to support a causal relationship between Ad26.COV2.S and the devel-
opment of GBS. Further evidence gathered from clinician surveillance and clinical trials are needed to draw
these conclusions.

COVID-19 ¢ Vaccine ¢ Guillain-Barré Syndrome ¢ SARS-COV-2 ¢ Ad26.COV2.S
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Case Report

Since December 2020, multiple vaccines have mobilized mass
immunization campaigns capable of mitigating the current
SARS-CoV-2 pandemic. Ad26.COV2.S (Johnson & Johnson/
Janssen) is a recombinant, replication-incompetent vector vac-
cine encoding the SARS-CoV-2 spike (s) protein and is espe-
cially protective against severe-critical disease [1]. It is a sin-
gle-dose injection; adverse effects after vaccine administration
are usually mild and self-limited, including pain at the injec-
tion site, headache, fatigue, muscle aches, and nausea [2,3].
Severe adverse events involving hospitalization and death af-
ter Ad26.COV2.S rarely occur. However, not unlike previous vi-
ral vector vaccines, ongoing clinical trials may unveil rare com-
plications of Ad26.COV2.S. Guillain-Barré syndrome (GBS) is
an immune-mediated polyradiculoneuropathy that is possi-
bly a rare manifestation after vaccination. We report a case of
GBS after Ad26.COV2.S vaccination refractory to conventional
treatment and rehabilitation approaches.

A 66-year-old man with diabetes mellitus, hypertension, and
prostate cancer in complete remission presented to an acute
care center after experiencing 3 days of bilateral lower ex-
tremity paresthesia and weakness. During that time, he devel-
oped lower limb paresthesia followed by weakness that spread
symmetrically in a distal-to-proximal pattern. As a result, he
was unable to ambulate despite being physically active prior
to symptoms onset. He did not recount having difficulty with
chewing, swallowing, breathing, bowel movements, or voiding.
Additionally, he denied having facial weakness or paresthe-
sia, vision changes, palpitations, and back or extremity pain.
There was no recent history of travel, trauma, or gastrointesti-
nal or respiratory symptoms. Further, he never tested positive
for COVID-19. He received a single dose of the Ad26.COV2.S
vaccination 14 days prior to hospital admission.

Table 1. Muscle strength grading and deep tendon reflexes on days 14, 28, and 36.

MRC Day 14
Upper limbs Right Left
B Wrist Extension ~ 5/5  5/5
- B Wrist Fleion ~~ 5/5  5/5
B Ebow Extension ~ 5/5  5/5
B Ebow Fleion ~ 5/5  5/5
B Shoulder Abduction ~ 5/5  5/5
lowerlimbs Right Left
B Ankle Dorsiflexion as s
B Ankle Plantarflexion as s
B Knee Extension as s
B Knee Flexion as s
B HipFexion 555 35
DTR Day 14
Lower limbs Right Left
B Patellar 14 14
- B Ake s s
CUpperlimbs Right Left
B Brachioradials 24 s
- B Biceps 24 s
B Ticeps 24 s

Day 28 Day 36
Right Left Right Left
s s o550 ss
s s 55 sis
s s 55 sis
s s 55 sis
s s ss o sis
""""""" Right  Left  Right  Left
s ws s as
s s s a5
s s s a5
s s s a5
o ws s s s
Day 21 DEVAET
Right Left Right Left
""""""" oa o4 w4 s
""""""" oa  oa w4 s
""""""" Right ~ Left  Right  Left
s s o s
e s o s
e s s s

MRC — Medical Research Council; DTR — Deep Tendon Reflexes. Medical Research Council muscle strength scale (Graded 0-5).
NINDS (National Institute of Neurological Disorders and Stroke) Myotatic Reflex Scale for deep tendon reflexes (Graded 0-4).
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Upon hospital admission, neurological examination revealed
decreased upper and lower extremity muscle strength, absent
lower extremity deep tendon reflexes, and reduced upper and
lower extremity sensory response to light touch (Table 1). He
demonstrated flexor planter reflex and negative clonus on exam.
Due to his lower extremity weakness, he was unable to par-
ticipate in gait assessment. He remained conscious, oriented,
and any without mental status changes throughout hospital-
ization. His vitals revealed intermittent hypotension and bra-
dycardia, but he did not report related symptoms. Brain and
whole-spine MRI findings were not indicative of acute pathol-
ogy. Lumbar puncture results showed normal opening pres-
sure, elevated cerebrospinal fluid (CSF) protein 75.0 mg/dL, al-
bumin-cytological dissociation, and no growth of organisms.
Chest radiography was unremarkable, and 12-lead EKG dem-
onstrated normal sinus rhythm. The SARS-COV-2 RT-PCR re-
sult from the nasopharyngeal swab was negative. Complete
blood count and comprehensive metabolic panel were within
normal limits. Serologic polyneuropathy screening tests ruled
out thiamine, folate and cyanocobalamin deficiency, Lyme dis-
ease, HIV, and syphilis. Taken together, these clinical findings
pointed toward a diagnosis of GBS.

While in the acute care setting, intravenous immunoglobu-
lins (IVIG) were administered at a dose of 2 mg/kg over the
course of 5 days. His lower extremity muscle strength sub-
sequently improved (Table 1), and he was transferred for in-
patient rehabilitation. On day 15 of inpatient rehabilitation,
he began to experience ascending bilateral upper extremi-
ty weakness and paresthesia. His lower extremity weakness
simultaneously worsened (Table 1). Due to his acute neuro-
logical decline, he was transferred to an acute care hospital,
where he underwent plasma exchange for 10 days. Once sta-
bilized, he returned to the inpatient rehabilitation facility for
7 days. Sequential neurological examinations during this time
did not indicate changes in motor or sensory function. Owing
to his lack of progress in therapy and inability to perform ac-
tivities of daily living, he is continuing medical management
and therapy at a long-term care facility.

Discussion

Guillain-Barré syndrome (GBS) is a progressive immune-me-
diated polyradiculoneuropathy that classically presents with
ascending symmetric flaccid limb weakness and areflexia. The
presence of ataxia, dysautonomia, cranial nerve palsy, and par-
esthesia are also supportive of a diagnosis [4]. In most cases of
GBS, an antecedent infection provokes autoantibodies direct-
ed against peripheral nerve components. The 3 major subtypes
of GBS, classified by target antigen sites, are acute inflamma-
tory demyelinating polyneuropathy (AIDP), acute motor axo-
nal neuropathy (AMAN), and acute motor and sensory axonal
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neuropathy (AMSAN) [5,6]. Interestingly, an association be-
tween various pathogens and specific GBS subtypes has been
identified [7]. Whereas pathogen-borne antigens are an estab-
lished antecedent for GBS, it remains unclear if a causative
relationship exists with vaccinations [8]. An increased risk for
GBS has been described after influenza A, measles/mumps/
rubella (MMR), human papillomavirus (HPV), tetanus, hepati-
tis, polio, adenovirus, and quadrivalent meningococcal vacci-
nations [9-11]. Similarly, a temporal association between GBS
and SARS-CoV-2 vaccinations has been described in the recent
literature [12]. To date, there has only been 1 published case
of GBS after Ad26.COV2.S vaccine in the United States [13].
We report a case of GBS that occurred 14 days after Ad26.
COV2.S vaccine injection without antecedent gastrointestinal
or respiratory illness.

As of November 2021, over 16 million people worldwide have
received a single injection of Ad26.COV2.S. Among these indi-
viduals, there have been 257 provisional reports of GBS reg-
istered in the U.S. Department of Health and Human Services
(HHS) Vaccine Adverse Events Reporting System (VAERS) [14].
Current research suggests a higher prevalence among middle-
aged and elderly males and symptoms onset 11 to 22 days
after SARS-CoV-2 vaccination injection [15,16]. In alignment
with these findings, the present case of GBS occurred in a
66-year-old male 14 days after vaccination injection. He de-
veloped ascending symmetric weakness, loss of reflexes, and
paresthesia that progressed through his lower extremities and
distal upper extremities. A similar temporal course of atypi-
cal GBS with facial diplegia was reported after Ad26.COV2.S
vaccination [11]. Besides that published report, an ongoing
clinical trial has pinpointed a single case of GBS after Ad26.
COV2.S [14]. Immunization with Ad26.COV2.S stimulates ro-
bust humoral and cellular immune responses effective against
severe and critical disease 14 days after injection [17]. The
antibody cross-reactivity of adenovirus vector components of
Ad26.COV2.S and peripheral nerve glycoproteins could theo-
retically lead to GBS [18]. Consequently, demyelination or ax-
onal loss can result in conduction failure. Several other viral
vector and mRNA SARS-CoV-2 vaccines have been implicated
as causes of GBS [16,19,20] The underlying pathogenic mech-
anism in vaccine-related GBS remains speculative at this time.
Whether the development of GBS after SARS-CoV-2 vaccina-
tion is causal or coincidental remains debated [21].

Even though GBS is often a monophasic illness, a remitting
and relapsing course occurs in 1-6% of cases [22]. Here, we
illustrate a fluctuating course of ascending sensorimotor fea-
tures. In the present case report, the patient had subtle sen-
sorimotor improvements after IVIG and plasma exchange for
a brief duration before recurrence. In Contrast, in the case
of atypical GBS after Ad26.COV2.S reported by Jain and col-
leagues, successful treatment with IVIG and plasma exchange
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was demonstrated over 14 days [13]. Inmunomodulatory ther-
apy is the mainstay of treatment and usually contributes to a
favorable prognosis. However, up to 40% of patients lack ad-
equate treatment response 1 month after IVIG or plasma ex-
change [23]. Further, 10% of patients experience initial symp-
tomatic improvement or stabilization from IVIG and plasma
exchange prior to neurological decline [23]. This clinical course,
called treatment-related fluctuation, can pose a treatment chal-
lenge for physicians [24-26].

The association between SARS-CoV-2 infection and GBS re-
mains controversial. A 2021 review identified a total of 109
published cases of GBS with confirmed SARS-CoV-2 infection.
Although causality could not be proven, the authors found
that AIDP with facial palsy was the most common presenta-
tion [27]. On the other hand, an epidemiological and cohort
study by Keddie and colleagues did not find evidence of a caus-
ative relationship between SARS-CoV-2 and GBS [28]. A pro-
posed mechanism of AIDP in SARS-CoV-2 involves molecular
mimicry between pathogen-borne antigens and human heat
shock proteins [5,7,29]. Similarly, most reported cases of GBS
after SARS-CoV-2 vaccination are consistent with AIDP [30,31].
In this case report, a history of SARS-CoV-2- like symptoms or
laboratory confirmed infection was not identified. However,
it is plausible that he developed GBS after an asymptomatic
course of SARS-CoV-2 infection.
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With the ongoing pandemic and worldwide mass vaccination
programs, clinicians should be aware of potential neurologi-
cal complications that can emerge after administering SARS-
CoV-2 vaccinations. By the same token, clinicians must demys-
tify vaccination safety profile and efficacy concerns for patients
to avert vaccination hesitancy. At present, there is insufficient
evidence to suggest a causal relationship between SARS-CoV-2
vaccination and the development of GBS. Therefore, the bene-
fits of SARS-CoV-2 vaccination far outweigh the risks.

Conclusions

A temporal association between the Ad26.COV2.S (Johnson
& Johnson/Janssen) vaccine and the onset of GBS was dem-
onstrated in this case report. A feasible underlying patho-
genic mechanism involves the cross-reactivity of antibodies
stimulated by adenovirus vaccine components and periph-
eral nerve glycoproteins. However, there is currently insuffi-
cient evidence to support a causal relationship between Ad26.
COV2.S and the development of GBS. Further evidence gath-
ered from clinician surveillance and clinical trials are needed
to draw these conclusions.
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