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SUMMARY
COVID-19 is a novel disease best known to cause a 
cough, fever and respiratory failure. Recently, it has been 
recognised that COVID-19 may present in multi- systemic 
ways which can cause diagnostic uncertainty or error.
We present a patient who attended hospital with 
features of Guillain- Barré syndrome (GBS) before 
developing clinical and radiological findings of 
COVID-19. While the authors recognise that neurological 
complications have been reported following COVID-19 
infection, to their knowledge this report describes a 
unique presentation of GBS without preceding COVID-19 
symptoms.
Since these conditions may have considerable 
overlapping features including respiratory failure and 
(following prolonged critical care admission) profound 
weakness, it is possible that one diagnosis may be 
overlooked. Raising awareness of a possible association 
between these conditions is important so both are 
considered allowing appropriate investigations to be 
arranged to optimise the chance of neurological recovery 
and survival, while also protecting staff from potentially 
unrecognised COVID-19.

BACKGROUND
As a novel disease, the spectrum of effects associ-
ated with infection by 2019- nCoV-2 (Coronavirus) 
have not yet been fully established. Although it is 
widely known to affect the respiratory system, its 
effects on other systems are only recently becoming 
recognised (eg, myocarditis and hypercoagulability 
states).1 2 The effects of COVID-19 on the neurolog-
ical system in particular are perhaps the most rare 
complication, and also the least well understood. 
This case report aims to expand our understanding 
and awareness of how COVID-19 can be associated 
with Guillain- Barré syndrome (GBS) by presenting 
a patient who attended our facility with progres-
sive neuromuscular weakness following exposure to 
Coronavirus, who subsequently developed respira-
tory features and confirmation of this infection by 
reverse transcription PCR (rt- PCR).

It is well established that COVID-19 may cause 
progressive respiratory failure by lung parenchyma 
inflammation without neuromuscular weakness, 
therefore it is the authors’ belief that awareness of 
this case is particularly important as the diagnosis 
of GBS may easily be missed in patients who have 
respiratory failure with an established (or suspected) 
COVID-19 infection. In these cases, especially 
where a patient may have already spent a period of 
time ventilated on intensive care, the global weak-
ness seen may be misattributed to either COVID-19 

infection alone, perceived poor physiological 
reserve or critical illness myopathy. These beliefs 
may then influence the ongoing decisions for ceil-
ings of care and survival prognostication. Further to 
that, the authors also believe that awareness of this 
case is vital in patients with rapid progression (or 
primary presentation) of ascending paralysis where 
focusing on the primary neurological impairment 
may preclude the consideration of an underlying 
‘silent’ COVID-19 infection and therefore subse-
quent personnel and patient exposure risks.

The authors hope that by raising awareness of the 
association between GBS and COVID-19 clinicians 
will consider both conditions in their differential 
diagnosis when either condition is complicated by 
features of the other. This may in turn encourage 
clinicians to undertake a focused neurological 
examination in patients with severe COVID-19 
in respiratory failure prior to intubation, and if 
profound weakness or labile blood pressure compli-
cates their critical care admission then specific 
investigations may be arranged to identify a diag-
nosis of GBS when present. This will then enable 
initiation of appropriate treatment to limit disease 
severity, shorten intensive care stay and improve 
overall patient outcomes.

CASE PRESENTATION
A Caucasian man aged 58 years was brought in by 
ambulance on 9 April reporting a 1 day history of 
progressive ascending weakness affecting all four 
limbs and impairing his mobility. This was preceded 
by a day of numbness spreading from his feet to 
legs. The patient reported no recent illness and 
specifically denied any fever, cough, breathlessness, 
gastrointestinal upset or urinary symptoms. On 
further questioning, the patient did however report 
that as his wife had been experiencing coryzal 
symptoms they had both been self- isolating for the 
preceding 13 days as recommended by the national 
Coronavirus public health guidelines at the time.3

The only other significant history reported by 
the patient on admission was of new lumbar back 
discomfort over the preceding few days but no 
saddle anaesthesia or changes in continence. He was 
otherwise functionally independent but was known 
to have hypertension, hypercholesterolaemia and a 
myocardial infarction 5 years earlier.

On initial examination, the patient’s vital signs 
were within normal limits and he was afebrile. 
His cardiovascular and respiratory examinations 
were unremarkable. His neurological examination 
demonstrated normal tone throughout all four 
limbs, power was Medical Research Council (MRC) 
5/5 in both arms with no pronator drift and 4/5 in 
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both legs. Plantars were flexor on stimulation and sensation to 
light touch was objectively normal throughout. There was no 
facial asymmetry and cerebellar examination was unremarkable, 
however he was too unstable on his feet to attempt Romberg’s 
test.

On 11 April, the patient suddenly became breathless and 
bradycardic on lying supine for a CT scan. Power was noted as 
MRC 1/5 proximally and 4/5 distally in all four limbs and reflexes 
were absent. There was no facial weakness and eye movements 
were normal. He had new bulbar dysfunction resulting in a weak 
cough, difficulty swallowing and dysarthria. Chest expansion 
was reduced with limited air entry bilaterally. Arterial blood 
gas analysis at the time on 5 L O2/min showed a respiratory 
acidosis with pH 7.329, PaCO2 6.48 kPa, PaO2 13.6 kPa, lactate 
1.2 mmol/L, HCO3

− 23.4 mmol/L, base excess −0.4 and glucose 
8.4 mmol/L. He was diagnosed with severe GBS clinically and 
referred to intensive care for further support including invasive 
ventilation. While awaiting transfer to the hospital’s COVID-19 
intubation area, he developed sudden respiratory arrest and was 
expediently intubated and ventilated.

On arrival to the intensive care unit (ICU), he was proned and 
arterial gas analysis on FiO2 0.85 with positive end- expiratory 
pressure 14 showed pH 7.27, PaO2 9.35 kPa, PaCO2 7.19 kPa 
and HCO3

− 22. He was given treatment for GBS, secondary 
bacterial infection and supportive intensive care management as 
described below.

The patient gradually improved allowing vasopressor support 
to be withdrawn. Shortly after this, GBS involvement of the 
autonomic nerve system became apparent as he developed a 
labile blood pressure, fluctuating up and down between 220 
and 80 mm Hg systolic. He also developed constipation despite 
regular laxatives and nasogastric feeding.

On 25 April, 14 days after being intubated, a tracheostomy 
was formed to enable respiratory wean. Neurology review on 
26 April after a sedation wean found him appropriate, inter-
acting by turning his head. Oxygen requirement had reduced 
to FiO2 0.28, but he remained on ventilation support. Examina-
tion demonstrated bifacial weakness with inability to close eyes, 
power of shoulder shrug 2/5, finger movements 2/5, lower limbs 
proximally 2/5 and distally 3-4/5.

By April 28, the patient had weaned from the ventilator and 
was trialled on a speaking valve. Speech and language assessment 
found that he had a weak and wet voice with weak tongue move-
ment and quiet speech and was deemed unsafe for a swallow 

assessment at the time. He was unable to maintain sitting balance 
but participated in daily physiotherapy to optimise his recovery. 
By the 27th day of admission, he was stepped down from critical 
care to the respiratory ward then on 15 May he was discharged 
to a community rehabilitation unit to continue his recovery.

This patient’s history on presentation was typical for GBS 
describing lumbar back pain and distal acroparaesthesia 
preceding ascending weakness but without objective sensory loss 
on examination.4 An urgent MRI excluded cord compression 
then a CT was arranged to investigate for an underlying malig-
nancy but during this scan he had acute respiratory decompensa-
tion on lying flat which prompted the diagnosis of GBS. GBS is 
well known to occur following Campylobacter jejuni infection,5 
but importantly in his presentation he had no recent symptoms 
of this infection nor unwell contacts except his wife who had 
symptoms of COVID-19; therefore, we were suspicious he had 
been exposed to Coronavirus.

INVESTIGATIONS
Initial lab investigations on arrival demonstrated a neutrophilia 
(12.03×109/L), normal C reactive protein (2.6 mg/L) and low 
lymphocyte count (0.70×109/L). Haemoglobin, electrolytes and 
both renal and liver function tests were within normal limits. 
Haemoglobin A1c and vitamin B12 were normal and folate was 
low (3.3 µg/L). Nasopharyngeal Coronavirus rt- PCR was sent 
on admission and initially came back negative. An MRI of head 
and spine showed only minor degenerative disc disease. CT to 
exclude malignancy demonstrated hyperdense splenic lesions 
possibly suggestive of lymphoma and lung changes including 
bilateral groundglass densities, patchy consolidation and 
nodules, reported as possibly due to COVID-19 (figure 1). We 
were later informed that these splenic lesions had been noted 
previously and been characterised as haemangiomas by MRI.

While in ICU further investigations were arranged to ascer-
tain if the suspected diagnosis of GBS could be confirmed and 
if a precipitant could be identified. Cerebrospinal fluid analysis 
demonstrated a raised protein of 1.5 g/L but normal glucose, no 
white or red blood cells, no organisms and negative PCR anal-
ysis of potential fungal, viral and bacterial pathogens. There was 
no evidence of HIV or hepatitis B infection. Coronavirus was 
detected on tracheal aspirate and both IgG and IgM immuno-
globulins to C. jejuni were present but no other pathogens were 
cultured. Campylobacter serology was repeated after discharge 

Figure 1 CT scan with contrast of chest abdomen and pelvis on 11 April. (A) Coronal section of the lung showing patchy consolidation and bilateral 
ground glass densities. (B) Coronal section of the abdomen showing hyperdense lesions in the spleen that prompted further investigation by positron 
emission tomography scan. The arrow highlights an abnormal region in the spleen.
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from critical care and the trend in serology reported in June 
weeks after discharge from hospital suggested a recent infection.

Nerve conduction studies on 17 April supported the diagnosis 
of acute inflammatory demyelinating polyneuropathy, the most 
common form of GBS. The median and ulnar nerves were both 
tested at levels below the elbow and, compared with reference 
values,6 showed a significant reduction in both amplitude and 
conduction velocity and also an increased latency (table 1). 
Spontaneous electromyography of tibialis anterior showed only 
minimal fibrillation and positive sharp waves indicating mild 
acute denervation. These findings are consistent with demyelin-
ation and mild axonal loss as expected in GBS.

The nasopharyngeal swab for Coronavirus was initially nega-
tive, however a known limitation of this test is its sensitivity. 
Wang compared the sensitivity of different sample sources for 
Coronavirus and found a sensitivity of 63% for nasal swabs, 
32% for pharyngeal, 72% for sputum and 93% for bronchoalve-
olar lavage.7 Therefore, it is not unexpected that nasopharyngeal 
swabs will give false negative results, so when clinical suspicion 
remains high a repeat sample should be obtained ideally from a 
source where the sensitivity has been found to be greater. When 
this was done in our patient the tracheal aspirate confirmed the 
diagnosis.

DIFFERENTIAL DIAGNOSIS
The diagnoses of GBS and COVID-19 were both confirmed 
individually as discussed above, however whether these were 
unrelated conditions occurring together by coincidence or in 
association with each other is yet to be established.

Although the cause of GBS may be C. jejuni based on the 
serological results, other precipitants are also plausible including 
Coronavirus and even lymphoma. GBS is most commonly 
preceded by an upper respiratory infection caused by a non- 
specific pathogen 2–4 weeks prior to the onset of weakness.5 
Therefore, in this case, developing GBS 2 weeks after exposure 
to a respiratory virus such as Coronavirus would not be wholly 
atypical. C. jejuni infection is a well- recognised precipitant of 
GBS particularly of the axonal neuropathy form.8 In this case, 
although serology confirmed recent C. jejuni infection, the nerve 
conduction studies showed a predominantly demyelinating form 
of GBS therefore, while the authors acknowledge that C. jejuni 
remains a potential cause, other precipitants are also still possible. 
Other pathogens associated with GBS that were ruled out in this 
case also include HIV, hepatitis B and cytomegalovirus.

Lymphoma is still being investigated in this case, but the close 
association in time between the onset of GBS and the exposure 
to two infectious triggers supports the suggestion of their associ-
ation, even if this is on the background of an unrecognised and 
undiagnosed lymphoma. Now we are aware that similar splenic 
lesions were present 4 years ago, the likelihood of lymphoma is 
decreasing but further investigations to rule out this diagnosis 

are still underway. We note that although GBS is associated 
with lymphoma, it typically does not precede it.9 Anderson et 
al describe a case where GBS was diagnosed first, and treat-
ment with intravenous immunoglobulin resulted in worsened 
neurology that prompted the eventual diagnosis of lymphoma.10 
This is in contrast to our patient who responded well to intra-
venous immunoglobulin and recovered from GBS without any 
treatment directed at a potential underlying lymphoma.

TREATMENT
This patient was admitted to ICU for invasive ventilation after the 
diagnosis of GBS was made. He was treated with 0.4 g/kg intra-
venous immunoglobulin for 5 days and piperacillin- tazobactam 
to cover secondary bacterial infection. Standard supportive 
intensive care management was provided including nutri-
tional support via nasogastric feeding, sedation, cardiovascular 
support, stress ulcer prophylaxis, care bundles to prevent both 
ventilator- associated pneumonia and vascular access line infec-
tions alongside high- quality nursing care to prevent soft- tissue 
injuries and maintain dignity. Due to the increased incidence of 
thrombotic phenomena observed in critically ill patients with 
confirmed or suspected COVID-19, a local policy was instituted 
recommending these patients receive a higher weight- based 
dose of tinzaparin as venous thromboembolism prophylaxis. 
This patient was therefore given 125 units/kg tinzaparin, rather 
than the routine dose of 4500 units for patients of his weight 
with preserved renal function. When the tracheal aspirate came 
back positive for Coronavirus, this patient was enrolled in the 
RECOVERY (Randomised Evaluation of COVID-19 Therapy) 
trial and randomised to receive dexamethasone.11

OUTCOME AND FOLLOW-UP
By April 28, the patient had weaned from the ventilator and 
was trialled on a speaking valve. By the 27th day of admission, 
he was stepped down from critical care to the respiratory ward 
for ongoing physiotherapy and speech and language therapy. On 
15 May, he was discharged to a community rehabilitation unit 
to continue his recovery, then in early June he returned to his 
own home.

DISCUSSION
To the best of the authors’ knowledge, this is the first poten-
tial case of COVID-19 associated with GBS reported in the 
UK, although other cases have been reported in Iran, China 
and Italy.12–14 This case is important as it highlights and further 
strengthens our understanding of how, following exposure 
to Coronavirus, GBS may develop days prior to any typical 
COVID-19 symptoms like cough, fever or breathlessness.15 This 
uniquely differentiates it from the majority of cases previously 

Table 1 Nerve conduction study compared with normal reference values
Nerve Amplitude (mV) Conduction velocity (m/s) Latency (ms)

Site Reference Measured Reference Measured Reference Measured

Median Wrist to abductor pollicis brevis 4.2 0.9 47 – 4.7 8.2

Ulnar Wrist to abductor digiti minimi 7.9 1.7 52 – 3.7 6.0

Below elbow to wrist 7.9 0.4 (CB) 52 19 3.7 18.9

Reference values stated for amplitude and conduction velocity are the lower limit of the 3rd percentile for normal healthy individuals; matched for age, height and test site as appropriate. Reference values for latency 
are the upper limit of the 97th percentile for normal healthy individuals matched for age and sex as appropriate.5

The table demonstrates how the measured amplitude was significantly reduced in all nerves, the conduction velocity was reduced in the ulnar nerve (not measured in median) and latency was increased in all nerves. 
These are all expected findings in GBS.
CB, conduction block; GBS, Guillain- Barré syndrome.
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reported where symptoms of GBS started after the diagnosis of 
COVID-19 had been established.

Since both COVID-19 and GBS may result in respiratory 
failure requiring intensive care support, it is possible for either 
condition to be overlooked resulting in both inadequate overall 
management of the patient or potential poor overall prognos-
tication. As this case illustrates, both COVID-19 and GBS may 
possibly co- exist at the same time in the same patient and if not 
recognised it can lead to either omission of treatment for GBS 
with intravenous immunoglobulin or an unacceptable exposure 
risk to staff and other patients by ventilating a patient with undi-
agnosed COVID-19 without the appropriate isolation. Notably, 
this patient had a respiratory arrest and was given ventilatory 
support when the initial Coronavirus rt- PCR was negative. It 
is important to increase awareness of the potential association 
of Coronavirus with GBS to improve the chances of diagnosing 
both conditions when they co- exist and therefore limiting the 
risk to the patient, staff and others present.

The authors recognise that the presence of positive C. jejuni 
serology, a known precipitant of GBS, could be seen to under-
mine the potential association COVID-19 may have had in the 
development of GBS in this case. However, this association still 
needs to be considered seriously, especially in view of the fact 
that 97% of C. jejuni infections do not result in GBS,16 and 
22%–53% of GBS cases are known to be precipitated by respi-
ratory tract infections.17 The clinical presentation and nerve 
conduction studies in this case are not typical of GBS precipi-
tated by C. jejuni, however the exposure to COVID-19, a viral 
respiratory infection, 13 days prior to developing neurolog-
ical symptoms is typical. While anecdotal case reports cannot 
confirm a causative association, the authors believe this patient’s 
disease course demonstrates a plausible association between a 
novel disease and GBS that should be reported to enable further 
research to establish the extent of this association definitively.

The authors also note that the other case reports published on 
this subject do not state their Campylobacter serology results at 
all,12–14 and the knowledge of a C. jejuni infection (in this case) 
was a retrospective diagnosis made after discharge which there-
fore could not have influenced the investigations or management 
decisions made at the time under our care. The learning points 
from this case are therefore relevant for all patients presenting 
with GBS during this pandemic as causative organisms cannot 
be excluded or confirmed acutely, therefore management deci-
sions must be made in context of this potential association with 
Coronavirus. In turn, it may also be prudent to note from this 
that the haste to share new information about this novel disease 
may later be found to have allowed significant omissions (such 
as waiting for important alternative diagnoses or laboratory tests 
to be excluded) to have occurred.

Despite the presence of antibodies to C. jejuni (a known cause 
of GBS), this case remains noteworthy to highlight the potential 
unrecognised association that COVID-19 may have with GBS 
so that learning points can be shared and the need for national 
retrospective studies highlighted to establish if the incidence of 
GBS increased during the COVID-19 pandemic. If there was no 
change in overall incidence, Coronavirus could be confirmed 
as an unlikely precipitant of GBS. However, if the incidence 
did increase during this period, then further analysis could be 
performed to determine whether Coronavirus in itself is inde-
pendently associated with GBS or whether it may contribute 
synergistically in patients co- infected with C. jejuni to develop 
GBS.

Collateral learning from this case highlights how early multi-
disciplinary working during the COVID-19 pandemic was 

effective in enabling timely diagnosis and subsequent treat-
ment of GBS with appropriate early escalation to critical care. 
Increased neurology consultant support in this case enabled 
specialist review to occur within a very short time of the patient’s 
clinical deterioration, facilitating early diagnosis and highlighting 
the need for close observation pending transfer for intubation. 
Further extensive multidisciplinary team input was vital in this 
case for the successful outcomes achieved including the input 
from dietitians, physiotherapists and speech and language thera-
pists to support his recovery and rehabilitation.

Learning points

 ► When patients present with COVID-19 symptoms during 
the pandemic, take a focused neurological examination to 
identify concurrent Guillain- Barré syndrome when present.

 ► When critically ill patients with COVID-19 are weak, consider 
Guillain- Barré syndrome as a rare but treatable cause of this, 
alongside other more common causes including critical illness 
myopathy.

 ► When patients present with signs and symptoms suggestive 
of Guillain- Barré syndrome during the COVID-19 pandemic, 
consider them at high risk of being infected with Coronavirus 
and investigate for this alongside other known precipitants.

 ► Be mindful of the imperfect sensitivity of nasopharyngeal 
swabs and consider doing multiple samples when radiological 
investigations show typical features of COVID-19.
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