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ARTICLE INFO ABSTRACT

Keywords: Background: Rare autoimmune neurological events have been reported during the ongoing global drive for mass
Covid-19 ) vaccination as a means of controlling the Covid-19 pandemic. Guillain-Barré syndrome, an acute inflammatory
lélsgsze“eca vaccine neuropathy well recognised as a rare complication of influenza vaccination, has been reported to follow

administration of the ChAdOx1 nCoV-19 (AstraZeneca) vaccine.

Methods: We report four patients with inflammatory demyelinating polyneuropathy after vaccination in whom a
relapsing or progressive course indicated the development of chronic inflammatory demyelinating poly-
neuropathy (CIDP).

Conclusions: Awareness of this complication and distinction from Guillain-Barré syndrome enables the timely
institution of maintenance immunomodulatory treatment. Our report also highlights the likely relationship
between vaccination and the subsequent development of CIDP, but definitive demonstration of a causal link

Guillain-Barré syndrome
Inflammatory demyelinating neuropathy

needs larger studies.

1. Introduction

Inflammatory neuropathy following vaccination first came to
attention in 1976, when the swine influenza vaccine was associated with
an increased incidence of Guillain-Barré syndrome (GBS) [1]. Subse-
quent studies provided a more nuanced picture, with the cumulative
GBS risk from influenza being reported to be significantly higher than
that from influenza vaccines [2]. In a similar fashion, although infection
with the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
responsible for the ongoing coronavirus disease (Covid-19) pandemic
has been commonly associated with a spectrum of inflammatory neu-
ropathies including GBS [3] and exacerbation of pre-existing CIDP [4,5],
there have been multiple reports of GBS-like acute neuropathy following
vaccination against SARS-CoV-2 even in the absence of previous Covid-
19 [6-9]. In our earlier report [10] we described four patients with in-
flammatory demyelinating polyneuropathy following the ChAdOx1
nCoV-19 (AstraZeneca, AZ) vaccine. While three had an acute-onset
neuropathy diagnosed as GBS, one had an acute worsening of pre-
existing neuropathic symptoms. All patients initially responded to
intravenous immunoglobulin (IVIg) therapy, but on longitudinal follow-
up only two had the monophasic course typical of GBS. In this report, we

describe a relapsing or progressive inflammatory demyelinating neu-
ropathy, fulfilling criteria for a diagnosis of chronic inflammatory
demyelinating polyneuropathy (CIDP) [11], in four patients who
received the AZ vaccine.

While viruses and viral vaccines have been proposed as putative
triggers in the pathogenesis of autoimmune diseases such as CIDP [12],
the association of this condition to a triggering vaccination is much less
well defined than with GBS, with a few as 1.5% to 11% of patients with
CIDP reporting a preceding vaccination within 8 weeks from the onset of
the first neuropathy symptoms [13,14]. Our report adds to the limited
body of evidence that vaccination can play a role in the pathogenesis of
CIDP, either as de novo symptoms or as a relapse, and provides one of the
first detailed descriptions of chronic inflammatory neuropathies trig-
gered by the AZ vaccine.

2. Case report

We present four patients with CIDP following administration of the
AZ vaccine, either de novo (three patients) or a relapse of a mild pre-
existing demyelinating neuropathy. The patients were all male aged
between 51 and 72 years and had received the first dose of the AZ
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vaccine 2-3 weeks before onset of symptoms. No patient had prior SARS-
CoV-2 exposure. Results of serial nerve conduction studies are presented
in the Table 1.

2.1. Patient 1

A 51-year-old man with congenital deafness and coronary artery
disease presented two weeks after the first dose of the AZ vaccine with
six days of low back pain followed by lower limb and bifacial weakness
evolving to a severe areflexic quadriparesis with mild sensory loss in the
feet. Within the next 48 h he developed neck weakness, dysphagia,
dysphonia and respiratory weakness necessitating endotracheal intu-
bation and mechanical ventilation. CSF showed albumino-cytologic
dissociation with protein 0.70 g/L with one lymphocyte. He respon-
ded to IVIg 2 g/kg and was extubated in one week. His clinical course
was marked by worsening of limb and respiratory function at 3, 5, and 9
weeks after hospital presentation leading to further mechanical venti-
lation and tracheostomy. These were managed with therapeutic plasma
exchange which produced only ill-sustained and partial improvement,
followed by two further cycles of IVIg at 2 g/kg. After the third course of
IVIg he was commenced on maintenance treatment at 0.5 g/kg every
four weeks, with sustained clinical improvement. He underwent exten-
sive rehabilitation and at last follow-up eight months after initial pre-
sentation had completed seven cycles of IVIg and was ambulant with a
single-point cane. Mild hand weakness persists.

2.2. Patient 2

A 72-year-old man with localised prostate cancer, type 2 diabetes,
hypertension, and hypothyroidism presented with two weeks of bilateral
progressive paraesthesia of the lower limbs, dysarthria and gait
dysfunction beginning three weeks after the first dose of the AZ vaccine.
He was initially admitted for workup of haematological abnormalities
that were diagnosed as a vaccine-induced immune thrombocytopenia
and pancytopenia (normal bone marrow biopsy, cytogenetics, flow
cytometry and myeloid gene panel), and managed with low-dose pred-
nisolone, but suffered a subsequent left thalamic and posterior cerebral
territory stroke. On referral to our service, he was found to have right
homonymous hemianopia, bilateral proximal lower limb weakness with
hyporeflexia, sensory ataxia, and loss of proprioception and vibration
and pain perception in the lower extremities. A mixed axonal and
demyelinating polyradiculo-neuropathy was detected on nerve con-
duction studies (Table 1) and CSF showed elevated protein levels (2.02
g/L) without pleocytosis. Imaging of the spine demonstrated surface
enhancement of the lower dorsal cord (Fig. 1). In view of CSF albumino-
cytologic dissociation and unequivocal demyelinating features on elec-
trophysiology IVIg was commenced at 2 g/kg followed by 0.6 g/kg
monthly, with improvement in his sensory deficits and balance at eight
months follow-up.
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2.3. Patient 3

A 72-year-old man with hypertension and vertigo presented to hos-
pital with one week of paraesthesia and numbness in the hands and feet
followed the next day by lower limb weakness, areflexia, difficulty
ambulating, bifacial weakness, right abducent nerve palsy, dysarthria,
and dysphagia. He had received the first dose of the AZ vaccine two
weeks before symptoms onset. CSF protein was elevated (1.964 g/L)
with nine lymphocytes. MRI of the spine demonstrated thickening and
enhancement of lumbosacral nerve roots (Fig. 1). IVIg at 2 g/kg pro-
duced rapid improvement in facial, bulbar and limb weakness, but
further deterioration of limb power two weeks later prompted repeat
treatment. He had slow recovery of limb power, with his course
complicated by autonomic dysfunction and aspiration pneumonia.
Repeat CSF evaluation showed elevated protein at 1.26 g/L and five
lymphocytes.

While awaiting transfer to the rehabilitation service, twelve weeks
after symptom onset, he developed severe weakness in both upper and
lower limbs. He remained areflexic, with absent proprioception and
vibration perception in the lower limbs and in the hands. Further
treatment with IVIg at 1 g/kg every 4 weeks led to improvement, and at
five months follow-up he was ambulant with a four-wheeled walker.
Recurrent urinary tract infections with bacteraemia complicated reha-
bilitation efforts.

2.4. Patient 4

A 72-year-old man had a previous diagnosis of a demyelinating
neuropathy on EMG in 2017 which had remained stable without treat-
ment for three years, with mild and non-disabling paraesthesia and
numbness in the distal lower limbs. He presented with two weeks of
thigh and buttock muscle pain, back pain, unsteadiness, lower limb
weakness and worsening of pre-existing paraesthesia beginning three
weeks after receiving the first dose of the AZ vaccine. He had proximal
weakness of all limbs, worse in the lower limbs, with areflexia and
hypoalgesia in the hands, legs, and feet. Proprioception was impaired
distally in all limbs with sensory ataxia. CSF was acellular with elevated
protein levels at 0.55 g/L. He received IVIg at 2 g/kg with good recovery
within four weeks, almost to baseline apart from mild difficulty walking
at speed. Ten weeks after his initial event he reported worsening leg
paraesthesia and poor balance, and repeat electrophysiology confirmed
ongoing demyelination (Table 1). He had a repeat course of IVIg with
ongoing maintenance at 0.4 g/kg monthly with an excellent response
over seven months of follow-up.

3. Discussion

Following strict border closures, Tasmania experienced a lull in the
spread of Covid-19 with no community transmission noted for 18

Table 1
Results of nerve conduction studies on four patients with CIDP following administration of the AZ vaccine.
Patient  Days since UL sensory LL sensory UL motor responses LL motor responses F-waves
symptom onset responses responses
Amplitude NCV  Amplitude NCV  Distal Amplitude NCV  Distal Amplitude  NCV UL LL
latencies latencies
1 9 1 1 NR NR 1 N 1 1 N 1 NR NR
50 NR NR NR NR 1 1, TD l 1 |, TD, CB | NR NR
2 110 | N NR NR 1 1, TD | N | | 1 )
3 25 NR NR | N 1 1,CB | 1 1,CB | NR NR
4 (2017) NR NR NR NR N | 1 1 |, TD, CB | - NR
21 NR NR NR NR 1 l | 1 1, TD | 1 NR
70 - NR NR - - — 1 |, TD 1, focal slowing - NR

in the leg

: reduced; 1: prolonged; CB: conduction block; LL: lower limbs; N: normal; NCV: nerve conduction velocity; NR: not recordable; TD: temporal dispersion; UL: upper

limbs.
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Fig. 1. Pre- and post-contrast T1-weighted MR images of the lumbosacral spine of patient 3 (A,B) and patient 2 (C) showing contrast enhancement over the cauda
equina and surface of the lower dorsal spinal cord (arrows). The asterisk denotes enhancement at the site of recent lumbar puncture.

months prior to border re-opening in December 2021. This reprieve was
put to good use, with >99% of adults among the 261,778 people in the
northern half of the state having received one dose of a Covid-19 vaccine
and 97.48% having received two. We report four patients with inflam-
matory demyelinating polyneuropathy following administration of the
AZ vaccine, two with slowly progressive symptoms (one beginning de
novo after the first vaccine dose in association with immune thrombo-
cytopenia, and another with recurrent worsening of a pre-existing
neuropathy after vaccination) and two with severe deficits due to
acute-onset CIDP (aCIDP) who had initial diagnoses of GBS, experi-
encing significant improvement following IVIg only to suffer multiple
relapses. Low back pain was an initial feature in two patients. All but one
had evidence of cranial neuropathy including bifacial weakness (two
patients), dysphagia, dysarthria, or diplopia. A good response to main-
tenance IVIg treatment was seen in all patients.

3.1. The distinction between GBS and CIDP

Strict separation of GBS and CIDP, although desirable and straight-
forward in most cases, is not always easy in clinical practice [15]. Unlike
the more usual slowly progressive and/or relapsing course over >8
weeks typical of most patient with CIDP, 16% of patients may present
acutely simulating GBS, with temporal evolution of symptoms in less
than 8 weeks. While 8-16% of patients with GBS may suffer worsening
of weakness after commencement of treatment — referred to as
treatment-related fluctuations (TRFs) - aCIDP needs to be considered
when this occurs three times or more or when deterioration takes place
after eight weeks from onset of disease [16-20]. The mean time to a
nadir in symptoms is significantly shorter in patients with GBS-TRF than

in patients with aCIDP (<4 weeks compared to 4-8 weeks), but this
nadir may be less severe in aCIDP [16,21] . Our patients presented be-
tween 6 and 15 days after symptom onset. Symptoms due to aCIDP often
lead to later hospital presentation than in patients with GBS [21]. A
preceding vaccination was noted in one patient with aCIDP and no pa-
tients with GBS-TRF in a prospective Dutch study. Unlike our patients
with aCIDP after the AZ vaccine and previously reported patients with
GBS-TRF who had severe limb and respiratory muscle weakness, over
half of the patients in this study had remained able to walk indepen-
dently, with none needing artificial ventilation. This suggests aCIDP
following the AZ vaccine may be more severe at initial presentation and
may mimic GBS. Cranial nerve involvement including bifacial paresis
was noted in our patients, in distinction to other patients with aCIDP
who do not often develop cranial neuropathy [16,21].

3.2. CIDP and vaccination

Autoimmune neuropathies may be triggered by viruses and vaccines,
through mechanisms that include antigen mimicry, triggering self-
reactive T-cell clones, and cytokine upregulation that may induce
aberrant MHC class II expression [22]. About 70% of cases of GBS are
preceded by an infectious respiratory or gastrointestinal illness [23].
Twenty-two percent of the GBS patients included in the prospective
International GBS Outcome Study during the first four months of the
Covid-19 pandemic had a preceding SARS-CoV-2 infection, and data
indicate this to be due to a post-infectious disease mechanism rather
than direct viral invasion [24]. In CIDP, however, there is paucity as well
as heterogeneity of data on preceding infections, with these implicated
in approximately 10-20% [15,25,26]. In contrast to the occurrence of
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GBS after Covid-19, CIDP is not thought to be triggered or exacerbated
by infection with SARS-CoV-2. While a small excess risk of GBS after
influenza vaccines exists (around one case of GBS per million persons
vaccinated) [13,27-30], the risk is believed to be much lower for CIDP
and other immune neuropathies [13]. Five of 65 British patients with
CIDP who had been immunised after disease onset against tetanus,
influenza or pneumococcus reported worsening of neurological symp-
toms in one retrospective questionnaire-based study, but only three
needed treatment for this flare, suggesting that the risk of relapse
following immunisation is low [14]. An Australian man homozygous for
HLA-B8 experienced relapses of an inflammatory demyelinating poly-
neuropathy after each of three doses of tetanus toxoid and histological
features of CIDP were demonstrated by sural nerve biopsy [31]. Kelkar
reported three patients with relapsing or progressive-relapsing inflam-
matory demyelinating polyneuropathy beginning 2-21 days after
influenza vaccination, responding to corticosteroids or IVIg combined
with mycophenolate [32]. Studies, including a recent database review
from Italy, have indicated that onset of CIDP could be temporally linked
to an infection (most often a flu-like illness) in about 10% and vacci-
nation against influenza in 1.2-1.5% of cases and occurred earlier by
about a decade compared to those CIDP patients without antecedent
events. Similar to our patients, aCIDP and cranial nerve involvement
was reportedly more common in this setting, with symptom onset at a
mean of 16.5 days after infection or vaccination [15,33].

3.3. GBS and CIDP following vaccination against Covid-19

Over a six-month period from January 2021 a 2.7-fold increase in
admissions for acute-onset polyradiculoneuropathy to two hospitals in
the Midlands was recorded compared to the same period in 2020, with
16 (66.7%) having received the first dose of any SARS-CoV2 vaccine in
the preceding 4 weeks before symptom onset. Fourteen of these had
received the AZ vaccine, at a mean of 14.4 days prior to onset of
symptoms. Four (25%) had a subsequent clinical course and electro-
physiology meeting criteria for aCIDP, re-treated with IVIg, plasma ex-
change or corticosteroids [34]. These findings were supported by a
recent review of the English National Immunisation Database of COVID-
19 vaccination, which found an increased risk of hospital admission or
death due to GBS 15-28 days following the first dose of the AZ vaccine,
as well an increased risk of facial palsy in the same period. 38 excess GBS
events were observed per 10 million people vaccinated in the 1-28 days
period after vaccination [35]. This is lower than the incidence of in-
flammatory neuropathy in our population, in which four patients were
diagnosed over six months with CIDP following the AZ vaccine in
addition to two previously reported patients who developed GBS after
receiving the AZ vaccine [10]. We are unable to explain the high inci-
dence of post-vaccinal neuropathy in northern Tasmania relative to
other studies but note that our report consists only of clinical observa-
tions from a single centre. Temporal association does not necessarily
imply causality and further epidemiological investigation on a larger
population is needed to resolve this issue.

There have been single case reports of CIDP beginning after vacci-
nation against Covid-19. A 49-year-old Italian man developed bifacial
palsy with lower limb areflexia 16 days after receiving the AZ vaccine,
with contrast enhancement of the cauda equina on MRI and CSF
albumino-cytologic dissociation. Two months later he developed lower
limb paraesthesia and weakness, sensory ataxia, and electrophysiolog-
ical evidence of worsening neuropathy, treated with maintenance IVIg
to good effect [36]. A 47-year-old Indian man who had had Covid-19
seven months before the first dose of the AZ vaccine developed
rapidly progressive severe flaccid quadriparesis with bifacial weakness
17 days after vaccination. He improved significantly with IVIg therapy
within ten days, only to experience two recurrences three and six weeks
later with limb and bifacial weakness and right abducent nerve palsy.
Albumino-cytologic dissociation was noted in CSF, with a demyelinating
polyradiculo-neuropathy on EMG and thickened enhancing lumbosacral
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nerve roots on MRI. Repeat IVIg in combination with maintenance
prednisolone and azathioprine led to recovery with no further relapses.
A marked elevation of IgG antibody against SARS-CoV-2 was attributed
by the authors to the combined effect of COVID-19 infection and AZ
vaccination and was thought to play a role in the genesis of the auto-
immune neuropathy [17]. A 49-year-old American woman developed
ascending limb weakness, ataxia and areflexia evolving over 10-12
weeks, beginning 10 days after receiving the first dose of the mRNA-
1273 (Moderna) vaccine and culminating in respiratory compromise
necessitating mechanical ventilation. CSF albumino-cytological disso-
ciation and EMG confirmed an inflammatory demyelinating poly-
neuropathy that responded to plasma exchange. The temporal course
with evolution over >8 weeks suggests aCIDP, with a relatively severe
course similar to our patients [37].

This last report notwithstanding, inflammatory neuropathies have
been associated predominantly with the AZ vaccine, analogous to
vaccine-induced immune thrombocytopenia which was also seen in one
of our patients with CIDP. It is conceivable that antibodies produced
after vaccination may react with neural tissue. This may involve the
SARS-CoV-2 spike protein, or possibly the adenovirus vector. The latter
hypothesis is an attractive explanation for the rarity of cases of GBS after
administration of the mRNA vaccines against SARS-CoV-2 [32,38].

4. Conclusions

Inflammatory demyelinating neuropathy observed after adminis-
tration of the AZ vaccine may follow a chronic course indistinguishable
clinically or electrophysiologically from CIDP. In contrast to previous
descriptions of aCIDP, the acute illness may be severe and associated
with cranial nerve dysfunction, particularly bifacial weakness. Once
differentiated from GBS-TRF, maintenance treatment based on the rec-
ommendations for CIDP should be considered. Our report also highlights
the likely relationship between vaccination and the subsequent devel-
opment of CIDP, but definitive demonstration of a causal link needs
larger studies. It must be emphasized however that vaccination - ranked
among the most impressive achievements of modern scientific medicine
- is an essential and urgent component of the global response to the
pandemic, and the relatively rare occurrence of inflammatory demye-
linating polyneuropathy after the AZ vaccine needs to be balanced
against the 5.25-fold increased risk of GBS in the 28 days following
Covid-19 [35]. The rare occurrence of restricted patterns of autoimmune
neurological damage does not detract from the vital need for mass
vaccination and compliance with immunisation campaigns.
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