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SUMMARY
We describe a case of delayed onset, acute demyelinating 
neuropathy secondary to novel SARS- CoV-2 infection. 
A previously healthy 46- year- old man presented with 
bilateral leg pain and loss of sensation in his feet 53 days 
after having COVID-19 pneumonitis. He developed painful 
sensory symptoms followed by a rapidly progressive lower 
motor neuron weakness involving all limbs, face and 
respiratory muscles, needing ventilatory support. In keeping 
with a diagnosis of Guillain- Barré syndrome, cerebrospinal 
fluid examination showed albuminocytologic dissociation 
and nerve conduction studies supported the diagnosis of an 
acute inflammatory demyelinating polyradiculoneuropathy. 
The delayed neurological dysfunction seen in our patient 
following SARS- CoV-2 infection may indicate a novel 
mechanism of disease that is part of the emerging ’long 
COVID-19 syndrome’.

BACKGROUND
Throughout the COVID-19 pandemic, neurolog-
ical complications have been reported, including 
cerebrovascular disease, seizures, meningitis, 
encephalitis, loss of smell (anosmia), taste (ageusia) 
and myositis.1 Peripheral nerve damage has been 
reported as mononeuropathy and a more gener-
alised acute polyneuropathy, most often reported as 
Guillain- Barré syndrome (GBS).1–3 More recently, 
longer term complications ‘long COVID-19’ have 
been frequently described, including fatigue, cogni-
tive problems (especially memory loss), persistent 
fevers, myalgia, muscle weakness and breathlessness 
(particularly on exertion).4–6 The pathogenesis of 
these ongoing problems has yet to be established.

GBS refers to a group of associated acute inflam-
matory neuropathies, most commonly caused by 
an immune reaction following exposure to certain 
viral or bacterial antigens. Two- thirds of GBS cases 
report a history of infection prior to symptom 
onset. They can be triggered by bacterial (Campy-
lobacter jejuni, Mycoplasma sp) and viral infections 
(Cytomegalovirus, Ebstein- Barr virus, HIV, hepa-
titis B and C, Zika virus, influenza etc.).7 The most 
common form in the UK is acute inflammatory 
demyelinating polyradiculopathy (AIDP), often 
seen after gastrointestinal or respiratory infections.8

CASE PRESENTATION
A previously healthy 46- year- old Caucasian man 
presented with a week’s history of lethargy and 
progressive neurological symptoms. Initially he 

experienced sensory loss in his feet, progressing to 
gait unsteadiness and distal lower limb weakness. He 
later developed severe bilateral leg pain (shooting and 
burning) alongside paraesthesia and clumsiness in his 
hands. There was no history of recent fever, night 
sweats or weight loss. There was no reported visual, 
swallowing, bowel or bladder dysfunction and no 
back or neck pain. He had a previous medical history 
of borderline hypertension (on no regular medica-
tion; BMI 29.5). There was no history of alcohol 
intake, cigarette smoking or recreational drug use. He 
worked as a project manager and lived with his wife 
and children who had all been well, with no history of 
viral illness or diarrhoea.

Fifty- three days earlier he had a 7- day admis-
sion with COVID-19 pneumonitis (confirmed by 
nasopharyngeal swab PCR) complicated by type 1 
respiratory failure requiring non- invasive ventila-
tion. He was enrolled into the RECOVERY Trial 
and received standard supportive care.9 Following 
discharge, he made a full recovery.

At the second presentation, cardiorespiratory and 
abdominal examination were normal. Neurolog-
ical examination revealed normal speech and intact 
cranial nerves, in particular, no ophthalmoplegia 
or nystagmus and no facial nerve palsy. Lower limb 
examination revealed normal tone and muscle mass, 
bilateral distal weakness (3+/5 power in dorsi and 
plantar flexion of his feet, 3/5 in hallux flexion) with 
areflexia and an ataxic gait. There was bilateral loss 
of light touch and pinprick sensation in a stocking 
distribution. Proprioception was reduced in both legs 
with complete loss of joint position of both hallux and 
partial loss in both ankle joints. In his upper limbs, 
power was preserved but reflexes were symmetri-
cally diminished. There was reduced light touch and 
pinprick sensation over the lateral aspect of the left 
upper limb and hand (C5/7 dermatomes).

INVESTIGATIONS
Cerebrospinal fluid (CSF) analysis (day 1 of admis-
sion) showed raised CSF total protein (table 1).

ECG showed sinus rhythm. Initial basic blood 
tests (full blood count, urea and electrolytes, liver, 
bone profile, C- reactive protein, B12, folate), CT 
brain and MRI cervical spine were unremarkable. 
Admission bedside spirometry showed a forced vital 
capacity (FVC) of 2.8 L (normal value for weight 
>1.9 L). Infection and vasculitis screens were nega-
tive (HIV, syphilis and lyme disease).

Peripheral nerve conduction studies were 
completed on day 1 of admission and supported a 
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diagnosis of acute inflammatory demyelinating polyneuropathy 
(table 2).

TREATMENT AND PROGRESS
He was readmitted and treated with analgesia and intravenous 
immunoglobulins (IVIG) 2 g/kg divided over 5 days. His vital 
capacity was closely monitored. He developed progressive 

ascending weakness, including a facial droop, dysphagia and 
breathing difficulties (FVC of 1.2 L at day 5). He was admitted to 
the intensive care unit where he received non- invasive ventilation 
for type 1 respiratory failure for approximately 36 hours. His 
neuropathic pain remained difficult to control. As his condition 
improved, he was moved to a rehabilitation ward and managed 
by a multidisciplinary team. He recovered gradually and was 
discharged home, with ongoing community physiotherapy, after 
23 days. The timeline of events is illustrated in figure 1.

OUTCOME AND FOLLOW-UP
He has made a good functional recovery. Three months after his 
hospital discharge, he is able to walk independently, occasionally 
using a stick for longer distances. His main residual symptoms 
are intermittent neuropathic pain and paraesthesia in his distal 
limbs. He has stopped analgesia and continues to improve.

Follow- up nerve conduction studies at 5 months show 
improvement in nerve function, with normalising distal motor 
latencies. This indicates a return of distal myelin function.

DISCUSSION
AIDP is the most common form of GBS. It classically presents as 
a rapidly evolving, ascending, symmetrical, flaccid paralysis with 
loss or diminished tendon reflexes. Peripheral sensory symptoms, 
including severe back pain, are common (80% of cases) and often 
precede muscle weakness. Diagnostic criteria to facilitate the largely 
clinical diagnosis of GBS are summarised in table 3.10 11

GBS is potentially life threatening and should therefore be 
monitored meticulously. Complications include respiratory 
failure, requiring intubation and ventilation (20%–30% of 
patients), bulbar dysfunction and aspiration and autonomic 
dysfunction leading to haemodynamic instability.11 Disease- 
modifying therapy comprises of high- dose IVIG or plasmapher-
esis.6 12 Eighty- five per cent of patients make a good functional 
recovery. Twenty per cent of patients experience long- term 
complications including severe disability, pain and fatigue; 
mortality is 5%.11 13

The aetiology of GBS is complex and most likely caused by an 
immune- mediated reaction secondary to a preceding infection 
(likely due to molecular mimicry).14 GBS has previously been 
reported following corona virus infections, including MERS- CoV15 
and more recently SARS- CoV-2.16 17 COVID-19 causes an exagger-
ated immune response with persistent fevers, elevated inflamma-
tory markers and elevated proinflammatory cytokines. It is likely 
that COVID-19- associated immune dysregulation increases the risk 
of immune- mediated conditions such as GBS.18

A predominant feature of our patient’s presentation was 
muscle and radicular pain, which is present in two- thirds of GBS 
cases but has been less frequently reported in case reports of GBS 
following COVID-19 (14.8% of cases).11 12 He also reported leth-
argy at the time of onset of paraesthesia, this may be attributed 
to recent COVID-19 pneumonitis, as it is not usually described 
as an early feature of GBS and could represent part of the ‘long 
COVID syndrome’. The persistence of sensory deficits may also 
represent a feature of this.

Of particular interest, here is the time between the COVID-19 
pneumonitis and the onset of the acute neuropathy. The 53 days 
between the index illness and GBS symptoms reported here is 
significantly longer than expected. The median time of onset 
from index SARS- CoV-2 infection reported in recent system-
atic reviews was 14 days (IQR 7–20 and 9–20 days) and 11.5 
days (IQR 7.7–16 days).12 16 17 Newer treatments of COVID-19 

Table 1 CSF results

  Results Reference values

CSF total protein 1.27 0.15–0.45 g/L

CSF glucose 4.0 mmol/L

Cell count CSF <2 WBC /μL Bottle 1 and 3

189 RBC /μL Bottle 1

9 RBC /μL Bottle 3

Microscopy Organisms not seen   

CSF culture Sterile after 48 hours incubation   

There is a clear albumino- cytologic dissociation.
CSF, cerebrospinal fluid; RBC, Red blood cells; WBC, White blood cells.

Table 2 Nerve conduction study results show a demyelinating 
polyneuropathy in keeping with AIDP.

Nerve conduction study results

Nerve
Latency 
(ms)

Amplitude 
(mV)

Conduction 
velocities (m/s)

F latency 
(ms)

Motor

Medianus motor right

  Wrist—APB 3.95 8.9 50 32

  Elbow—wrist 8.9 8.5

Ulnaris motor right

  Wrist—ADM 2.9 7.0

  Below elbow—wrist 14.0 6.3 52 29

Tibialis motor right

  Ankle—abductor 
hallucis

4.1 2 D* Absent

Tibialis motor left

  Ankle—abductor 
hallucis

4.25 1.6 D*

Peroneus motor right

  Ankle—EDB 13.3 2.7

  Fibular head—ankle 21.7 2.6 46 78

Peroneus motor left

  Ankle—EDB 10.9 2.2

  Fibular head—ankle 21.6 2.2 38

Sensory

Medianus sensory right

  Dig II—wrist 2.5 4.1 51

  Dig III—wrist 2.6 3.1 50

Ulnaris sensory right

  Dig V—wrist 2.1 3.4 51

Radialis sensory right

  Forearm—first web 
space

1.4 24 59

Peroneus superficialis sensory right

  Mid calf—anterior ankle 2 6 44

Suralis sensory right

  Mid calf—anterior ankle 1.9 5 51

Abnormal responses shown in bold type.
ADM, abductor digiti minimi; APB, abductor pollicis brevis; D, dispersed; Dig, digit; EDB, 
extensor digitorum brevis.
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pneumonitis with dexamethasone and other immunomodula-
tory medications may affect the prevalence and time of onset of 
GBS following SARS- CoV-2 infection.9

Men have a higher risk of all cause death and severe disease 
in COVID-19,19 which is mirrored by reports of male predom-
inance (68.5%) in GBS following COVID-19.13 This gender 
difference is not seen in classical GBS and may add to specu-
lation that gender- specific immune responses account for the 
higher male mortality with COVID-19.16 17 20

An important question regarding the pathophysiology of GBS 
following COVID-19 is whether it reflects a para- infectious 
response related to the acute inflammation or a true postin-
fectious immune- mediated response.21 22 The case we have 
presented would favour the latter and would give credence to 
the hypothesis that it is the immune response to COVID-19 and 
not the virus itself or the acute vascular changes that underly the 
pathophysiology of ‘long COVID-19 syndrome’.
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Figure 1 Timeline of events.

Table 3 Modified Asbury Cornblath diagnostic criteria for GBS10 11

Required features

Progressive motor weakness of more than one limb.

Areflexia or decreased reflexes in weak limbs.

Supportive features

Progressive phase lasts up to 4 weeks.

Recovery beginning 2–4 weeks after progression ceases.

Autonomic dysfunction.

Relative symmetry.

Cranial nerve involvement, especially bilateral facial nerve weakness.

Mild sensory symptoms or signs.

Pain.

No fever at the onset.

Typical features of cerebrospinal fluid and nerve conduction studies.

The following features make the diagnosis 
of GBS doubtful Possible alternative diagnosis

Sensory level. Cord compression/demyelination

Bowel and bladder dysfunction at onset. Cord compression

Severe and persistent bowel and bladder 
dysfunction.

Cauda equina syndrome

Severe pulmonary dysfunction with little or no 
limb weakness at onset.

Myasthenia gravis

Severe sensory signs with little or no weakness 
at onset.

  

Fever at onset.   

CSF pleocytosis with a white cell count >50/µL. Meningitis

CSF, cerebrospinal fluid; GBS, Guillain- Barré syndrome.

Learning points

 ► Guillain- Barré syndrome (GBS) is a rare but recognised late 
complication of acute infection including following SARS- 
CoV-2. In our case, onset was relatively late compared with 
other reports.

 ► In acute presentations of GBS with recent influenza- like 
or respiratory symptoms, COVID-19 serology could be 
considered to investigate the causative aetiology.

 ► Long COVID-19 may share an immune- related pathology 
similar to the pathophysiology in GBS.

 ► Patients need vigilant monitoring for disease progression: 
particularly respiratory function (frequent forced vital capacity 
monitoring).

 ► Pain and paraesthesia may precede muscle weakness in GBS.
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