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[bookmark: _TOC_250005]Abstract
Guillain–Barrè syndrome is a rare but potentially serious disease. The exact cause of Guillain–Barrè syndrome (GBS) is still unknown. Campylobacter jejuni infection is the most commonly identified precipitant of GBS. Cytomegalovirus, influenza virus, human immunodeficiency virus (HIV), and Zika virus have also been associated with GBS. A small percentage of patients develop GBS after another triggering event such as surgery, trauma, bone-marrow transplantation or immunization. The relationship between Guillain–Barrè syndrome and vaccinations like after a meningococcal vaccine, influenza vaccine, and others vaccine, is well known.

In the recent pandemic context, the start of the vaccination campaign has led to the observation of related manifestations: in this case report, we are presenting a case of vaccine-associated Guillain–Barrè syndrome due to SARS-CoV2 vaccine (AstraZeneca) in a women, who presented with lower limb weakness and gait ataxia.
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Guillain–Barrè syndrome is a rare but potentially serious disease: is fatal in about 3 percent of patients, even with treatment [1]; up to 25 percent of patients require intubation and mechanical ventilation. The prognosis is worse in older patients, those with severe symptoms, and those with rapid onset of symptoms. Up to 20 percent of patients have residual disability, which in half of the cases is severe [1,2].

The exact cause of Guillain–Barrè syndrome is still unknown. Campylobacter jejuni infection is the most commonly identified precipitant of GBS [3,4]. Cytomegalovirus [5,6], influenza virus [7,8] human immunodeficiency virus (HIV) [9], and Zika virus [10,11] have also been associated with GBS.

A small percentage of patients develop GBS after another triggering event such as surgery, trauma, bone-marrow transplantation or immunization [12].

Also the relationship between Guillain–Barrè syndrome and vaccinations like after a meningococcal vaccine [13-15], influenza vaccine [16,17], and others vaccine, is known.

We are in a pandemic context: from the first case of severe acute respiratory syndrome coronavirus 2 was reported in Wuhan, China, in December 2019, rapidly the disease spread and became a global pandemic.In February 2020, the World Health Organization designated the disease COVID-19 (coronavirus disease 2019). The World Health Organization declared COVID-19 a pandemic on March 11, 2020.

Covid 19 predominantly causes respiratory illness with symptoms such as myalgia, sore throat, cough, fever, anosmia and diarrhea, but sometimes also moderate to severe symptoms of acute respiratory distress syndrome, with possible evolution towards multiorgan failure.

Multiple neurological complications have been associated with Covid 19 infection [18,19], especially in hospitalized patients: more than 80 percent of hospitalized patients have Covid-related neurological complications [20,21]. Among them, to date there are many cases and series already published asserting a causal link between SARS-CoV-2 and Guillain-Barrè Syndrome [22-24].

In the recent pandemic context, the start of the vaccination campaign has led to the observation of related manifestations: in this case report, we are presenting a case of vaccine-associated Guillain–Barrè syndrome due to SARS-CoV2 vaccine (AstraZeneca) in a women, who presented with lower limb weakness and gait ataxia.
[bookmark: _TOC_250003]Case Presentation

A 69-year-old women presented to the Emergency Department with a history of back, right leg and hands pain, progressive lower limbs weakness for five days with gait disorders and imbalance.

About 15 days prior to these symptoms, she received AstraZeneca COVID-19 vaccine.

Remaining past medical history was insignificant, and particularly in the past months she presented neither respiratory or gastrointestinal infections, nor dog bites or anything else.

On physical examination, the patient was afebrile and her vitals were: 
   a) Blood pressure: 190/96 mm Hg; 
   b) Respiratory rate: 18 breaths/minute; 
   c) Heart rate: 82 bpm.

Neurological examination revealed: no facial weakness and intact cranial nerves. The patient was alert, oriented in time, space and people, collaborating. Higher mental functions were in order. Motor system examination of the four limbs revealed following: normal strength except for weakness of the upper limbs at the level of the interossees and extensors of the fingers (Medical Research Council scale grading muscle strength, MRC, 4/5 bilaterally) and in the dorsiflexion of the foot (MRC 4/5 bilaterally). There were no disorders of the coordination. We observed also diffuse hyporeflexia (in particular complete absence of patellars, and extremely weak ankle reflexes bilaterally) and gait ataxia. The patient reported feelings of hypoesthesia in the left deltoid region, left hemiaddome and external face of the left thigh.
MRC sum score: 58.

GBS Disability Scale: 2. (GBS disability scale: from Plasma Exchange/Sandoglobulin GBS Trial Group, 1997). Laboratory investigations revealed hemoglobin of 15 g/dl with the hematocrit of 42,60%; PCR was 1,50 mg/dl. The other investigations carried out were: first, she performed an MRI scan of the spine with contrast agent that showed alteration of hyperintense signal in STIR with hypointense equivalent in both T1 and T2 and lively impregnation after gadolinium ev in the upper portion of the right hemisome of L4; depression of the right somatic hemilimitant, which was related to edema of the bone spongy probably from vertebral collapse, also in the absence of anamnestic traumas.

Was prescribed by orthopedists a semi-rigid torso. The spine MRI showed no clear contrast enhancement of the nerv roots.
Then, a brain MRI with contrast agent (in the emergency room she had already performed a CT scan showing multinfartual encephalopathy) showed not areas of compatiblished diffusion with recent ischemic lesion, but multiple areoles of hypersignal in T2 and FLAIR in both subcortical and subcortical white matter deep at the bilateral fronto-parieto-insular level with confluent appearance at the periventricular level, probable parenchymal suffering on a chronic vascular basis.

A cardiological evaluation was performed and set antiplatelet therapy. Cerebrospinal fluid examination (CSF) was performed ten days after the onset of symptoms, revealed clear  fluid, normal opening pressure, glucose 74 mg/dl (normal range: 45–100 mg/dl), proteins 0.43 g/l (normal range: 0.18–0.45 g/dl) and WBCs 1/cmm: not clear albuminocytologic dissociation. Immunoblot: not oligoclonal bands in serum and liquor.

The electrophysiological study performed on the seventh day from the onset of symptoms shows:
· motor alterations of the demyelinating type, increased of motor distal latency on left ulnar and median nerve and velocity reduction on median nerve;
· sensory alterations with a “sural sparing pattern” with amplitude reduction on left ulnar e median with normal amplitude on left sural nerve (early-stage pathognomonic finding of dysimmune neuropathy. It does not help discriminate between demyelinating and axonal subtypes).


	Motor NCS
	Lat onset
	Dist
	Vcm
	Area tot
	Amp neg
	Diff amp neg

	
	ms
	mm
	m/s
	mV·ms
	mV
	%

	Medianus Apb (Left)

	Wrist-ABP
	7,6
	70
	
	23,7
	1,7
	

	Elbow-Wrist
	12,3
	200
	42,3
	21,1
	1,6
	-9,2

	Ulnaris Adm (Left)

	Wrist-ADM
	5,3
	70
	
	36,3
	4,0
	

	B. Elbow-Wrist
	8,8
	210
	58,8
	26,7
	3,7*
	-8,6

	A.Elbow-B. Elbow
	10,7
	110
	57,5
	28,7
	3,8*
	4,4

	Tibialis Ah (Left)

	Ankle-AH
	5,8
	90
	
	55,5
	9,9
	

	Knee-Ankle
	13,9
	370
	45,3
	54,1
	8,7
	



*Note that left ulnar CMAP amplitude below elbow is slightly smaller than above elobow. It may be due to CMAP instability or submassimal stimulus

Figures 1, 2 and 3 Insert Here


	Sensory NCS
	Dist
	Lat 1pos
	Amp pk-pk
	Vcs
	Amp neg

	
	mm
	ms
	μV
	m/s
	μV

	Ulnaris Anti (Left)

	Wrist – Digit V
	150
	2,6
	1,2
	58,6
	

	Medianus Anti (Left)

	Wrist – Digit II
	150
	5,8
	2,9
	25,9
	4,1

	Suralis Anti (Left)

	Calf - Malleolo Lat
	140
	3,0
	21,3
	47,3
	20,9



Figures 4, 5 and 6 Insert Here


· a prolonged F-wave in the left ulnar nerve and a prolonged distal latency of the right tibial nerve.



The neurophysiological findings were compatible with acute demyelinating sensory-motor polyneuropathy (AIDP) (Hadden criteria et al 1998) [38].

From “CRITERIA FOR ELECTROPHYSIOLOGICAL CLASSIFICATION “(38)

PRIMARY DEMIELINATING
(At least one of the following in each of at least two nerves, or at least two of the following in one nerve if all others are inexcitable and dCMAP≥ 10%LLN)
MCV<90% LLN (85% if dCMAP<50% LLN) DML>110% ULN (120% if dCMAP<100% LLN)
pCMAP/dCMAP ratio<0,5 and dCMAP ≥ 20% LLN F response latency >120%VLN



Serum antiganglioside antibody detection has been performed: no antibody detected.
With reference to NINDS criteria 1978 revised in 1990 (39-40) and subsequently modified in a review paper (41), we could make a diagnosis of Guillain Barrè syndrome.

The day after the electrophysiological study (on the eight day from the onset of symptoms), she underwent an immunoglobulin cycle (0.4 g/kg/day for 5 days) with improvement of the clinical conditions (plasmapheresis wasn’t performed in our hospital).
During the subsequent hospitalization there was a gradual progressive improvement. The patient began to walk under the supervision of the physioterapists, first with a walker and then with a single support. GBS disability scale: 1.

On the nineteenth day of hospitalization, after an electrophysiological check substantially unchanged compared to the previous one, she was transferred to the Intensive Rehabilitation Department of our hospital.

After an initial continuation of clinical recovery with clear benefit of physiotherapy, our patient presented on the 15th day after the transfer, weakness in the lower extremities widely (MRC4/5 bilaterally and widely).

MRC sum score: 54/60. GBS disability scale: 3.
It was interpreted as treatment related fluctuation (TRF) [36].
A new electrodiagnostic test was performed: it revealed a worsening compared to the previous control.


	Motor
	Lat onset
	Dist
	Vcm
	Area tot
	Amp neg
	Diff amp neg

	
	ms
	mm
	m/s
	mV·ms
	mV
	%

	Medianus Apb (Left)

	Wrist-ABP
	8,6
	70
	
	13,3
	0,6
	

	B. Elbow-Wrist
	14,0
	190
	35,2
	6,2
	0,4
	-44,2

	A. Elbow-B. Elbow
	19,0
	110
	21,8
	2,2
	0,3
	-11,5

	Erb-A. Elbow
	23,9
	150
	30,9
	0,9
	0,1
	-96,9

	Ulnaris Adm (Left)

	Wrist-ADM
	10,1
	60
	
	12,0
	1,4
	

	B. Elbow-Wrist
	15,4
	180
	33,9
	5,2
	0,8
	-44,5

	A. Elbow-B. Elbow
	18,8
	100
	29,2
	5,3
	0,8
	10,0

	Erb-A. Elbow
	22,6
	150
	39,7
	3,9
	0,6
	-31,6

	Tibialis Ah (Left)

	Ankle-AH
	7,6
	90
	
	20,1
	2,1
	

	Knee-Ankle
	16,5
	320
	35,9
	16,7
	1,7
	




Figures 9, 8 and 9 Insert Here


	Sensory NCS
	Dist
	Lat 1pos
	Amp pk-pk
	Vcs
	Amp neg

	
	mm
	ms
	μV
	m/s
	μV

	Ulnaris Anti (Sinistra)

	Wrist – Digit V
	0
	***
	***
	***
	

	Medianus Anti (Sinistra)

	Wrist – Digit II
	0
	***
	***
	***
	***

	Suralis Anti (Sinistra)

	Calf - Malleolo Lat
	130
	2,5
	3,6
	51,5
	4,6



Figures 10, 11 and 12 Insert Here


Often treatment-related fluctuation (TRF) required repeated IVIg treatment (about 10% of GBS patients have a secondary deterioration within the first 8 weeks after start of IVIg [30]). Despite uncertain benefit and and the evidence of recent literature [37], we too have decided to administer a second dose of immunoglobulins (0.4 g/kg/day for 5 days).

There was a subsequent gradual new recovery. To date, the patient is able to walk with stepping gait bilaterally but autonomously without support for at least ten meters. MRC sum score: 56/60. GBS disability scale: 2. An electrophysiological study performed three and a half months after the onset showed a slight neurophysiological improvement.
She never developed respiratory failure or autonomic dysfunctions.


	Motor
	Lat onset
	Dist
	Vcm
	Area tot
	Amp neg
	Diff amp neg

	
	ms
	mm
	m/s
	mV·ms
	mV
	%

	Medianus Apb (Left)

	Wrist-ABP
	5,7
	50
	
	31,0
	3,3
	

	Elbow-Wrist
	13,0
	195
	27,0
	30,2
	4,0
	20,0

	Ulnaris Adm (Left)

	Wrist-ADM
	7,6
	50
	
	33,9
	3,8
	

	B. Elbow-Wrist
	12,8
	180
	34,5
	32,1
	3,5
	-8,1

	A. Elbow-B. Elbow
	15,6
	90
	31,2
	33,0
	3,9
	11,0

	Tibialis Ah (Left)

	Ankle-AH
	8,3
	100
	
	18,4
	2,2
	

	Knee-Ankle
	17,9
	350
	36,5
	19,7
	2,5
	




Figures 13, 14 and 15 Insert Here

	Sensory
	Dist
	Lat 1pos
	Amp pk-pk
	Vcs
	Amp neg

	
	mm
	ms
	μV
	m/s
	μV

	Medianus Anti (Left)

	Wrist - Palm
	0
	***
	***
	***
	***

	Ulnaris Anti (Left)

	Wrist – Digit V
	0
	***
	***
	***
	

	Suralis Anti (Left)

	Calf - Malleolo Lat
	140
	3,3
	1,4
	42,2
	3,6



Figures 16, 17 and 18 Insert Here

[bookmark: _TOC_250002]Discussion
The so many global cases of the COVID-19 respiratory illness caused by the virus SARS-CoV-2 resulted in a global pandemic and medical and economical devastation worldwide.

To date there are many cases and series already published asserting a causal link between SARS-CoV-2 and Guillain-Barrè Syndrome [22-24].

The relationship between Guillain–Barrè syndrome and vaccinations like after a meningococcal vaccine [13-15], influenza vaccine [16,17], and others vaccine, is well known, also if the risk of GBS  after vaccination appears substantially lower than the risk of GBS triggered by acute infection [24,25]. In addition, preventing acute illness through vaccination can reduce infection-triggered GBS.

In the recent pandemic context, a worldwide mass vaccination programme has been started since the end of 2020-beginning of 2021.

Vaccine-associated Guillain–Barrè syndrome is defined as those with the onset of Guillain–Barrè syndrome symptoms within a six-week period after receiving the vaccine, as reported by Vaccine Adverse Event Reporting System (VAERS) [26].
To date, based on available epidemiological data, a potential association between the adenovirus vector vaccines (AstraZeneca COVID-19 and especially Janssen/Johnson & Johnson COVID-19 vaccine) and Guillain-Barrè syndrome is being investigated [31-34]. Especially, although a causal link has not been yet unequivocally established, 100 cases of GBS have been observed in the United States occurring within six weeks of immunization, among 12.5 million patients given a dose of Janssen/Johnson & Johnson COVID-19 vaccine [43]. The estimated rate (7,8 cases per million doses) was approximately five times the background rate. Cases have also been reported after AstraZeneca vaccine, but with less significant numbers than the former.

Instead, a similar signal has not been observed with the mRNA COVID-19 vaccines.

On 22 July 2021 European Medicines Agency (EMA) announced that, with regard to the Janssen vaccine, Guillain-Barrè syndrome will be added to the Product Information as a side effect undesirable very rare, based on GBS cases examined until June 30, 2021 (108 cases out of more than 21 million administrations of this vaccine) (22 luglio 2021 EMA/408515/2021).
Even more recently EMA announced that the same syndrome will be added as very rare effect also of AstraZeneca COVID-19 vaccine: until July 31, 833 cases of the neurological syndrome have been reported worldwide, with over 592 million doses of the Anglo-Swedish serum administered.

We have reported another vaccine-associated Guillain–Barrè syndrome case due to Sars Cov 2 vaccine (Astra Zeneca) in a women. Our case presentation was not strictly typical, with occurence of lower limb weakness, gait ataxia (and some sensory disorders).

In GBS, the increase in protein in the liquor is observed in 66% of cases in the first week, and in 82% of cases in the second week [35]. At the time we performed lumbar puncture, there wasn’t a clear albuminocytologic dissociation, but the electrophysiological study revealed neurophysiological finding indicative of acute demyelinating sensory-motor polyneuropathy (AIDP) in the 4 limbs.
In some GBS post COVID-19 vaccine already described, therapy with IV Ig exhibited only a marginal effect [28,29].
In our case, after an initial clinical recovery with clear benefit of therapy and physiotherapy, our patient presented treatment-related fluctuation (TRF). Treatment related fluctuation (TRF) is defined as at least one grade increment in the GBS disability scale after completion of immunotherapy (immunoglobulin in this case) followed by at least one grade worsening of the disability scale within the first two months after disease onset [36]. Often treatment-related fluctuation (TRF) required repeated IVIg treatment [30].

Despite uncertain benefit and and the evidence of recent literature [37], after a second dose of immunoglobulins (0.4 g/kg/day for 5 days every time one month apart), there was, and is still ongoing, a subsequent gradual new recovery. We’ve found to date only one other described cases of GBS post COVID vaccine that have presented TRF [38]; also in this case patient was successfully treated with reinstitution of immunoglobulin therapy.
[bookmark: _TOC_250001]Conclusions

To date, a potential association between the adenovirus vector vaccines (Janssen/Johnson & Johnson COVID-19 vaccine and AstraZeneca COVID-19 vaccine) and Guillain-Barrè syndrome (GBS) is being investigated.

We have reported another vaccine-associated Guillain–Barrè syndrome case due to Sars Cov 2 vaccine (Astra Zeneca) in a women; it was responsive to therapy with immunoglobulins, that, repeated and together with physiotherapy, led the patient to a gradual recovery. About 10% of GBS patients have a secondary deterioration within the first 8 weeks after start of IVIg (treatment-related fluctuation: TRF) (36)- but we do not know yet the frequency of TRF in this GBS subgroup)- that are treated repeating IVIg treatment. Generally, second course of IVIG is not beneficial for patients with severe Guillain-Barrè syndrome (37), but we don’t know if in this GBS subgroup therapeutic outcome may differ.

Based on the available data, the US FDA and CDC and European regulators affirm that the benefits of these vaccines outweigh their risks (43, 44). Someone, for people with a documented history of GBS, prefers suggest using COVID-19 vaccines other than adenovirus vector vaccines (exacerbation of previous GBS after viral vector vaccine has also been observed and described: (45)); this may be a reasonable choice to date, pending further data, but the safety of all available antiSarsCov2 vaccines is confirmed.
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