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Abstract. Guillain-Barré syndrome as an early complication of a new coronavirus infection SARS-CoV-2 (clinical
case). Lytvyn K.Yu., Mavrutenkov V.V., Yakunina O.M., Chykarenko Z.0., Bilokon O.0., Turchyn M.O. The new
strain of coronavirus SARS CoV-2 can affect any organ and system of the body. The pathogenesis of these lesions is due
to both direct damage to body cells by the virus and the development of immunopathological reactions that can lead to
demyelinating diseases of the nervous system. The article presents a clinical case of the development of Guillain-Barré
syndrome associated with coronavirus disease in a 71-year-old man who developed after infection with a new strain of
SARS CoV-2 virus. The man was hospitalized on the seventh day of the disease with complaints of unproductive cough,

weakness, fever in the range of 37.5-38.7°C, shortness of breath during exercise. The clinical diagnosis was confirmed
by the presence of SARS CoV-2 RNA in the nasopharyngeal secretion. According to digital radiography, the presence of
interstitial pneumonia was determined. Against the background of treatment, the condition gradually improved and on

the 14th day after the onset of the disease, a negative PCR result (SARS CoV-2 (-) RNA) was obtained. However, on the
16th day of hospital stay (23-24th days of the disease) he was diagnosed with polyneuropathy (Guillain-Barré syndrome),

severe tetraparesis. Despite the therapy, the condition gradually deteriorated due to the progression of polyneuropathy.

On the 9th day after the onset of neurological symptoms (25th days of illness), on the background of severe neurological
deficits, the signs of respiratory and cardiovascular insufficiency developed, which led to the death of the patient. It has
been shown that the course of Guillain-Barré syndrome, which developed after infection with a new strain of SARS CoV-
2 virus, in this case has a severe course and lethal outcome of the disease. It is necessary to look for clinical predictors
that would predict the occurrence of neurological complications in patients with coronavirus disease.

Pedgepar. Cunapom Tliena-bappe sik paHHe yCKJIagHeHHSI HOBOiI KopoHaBipycHoi iH¢exnii SARS-CoV-2
(kainiyanii Bunagok). Jluteun K.JO., Maspyrenkos B.B., fkynina O.M., Yukapenko 3.0., Birokxons O.0.,
Typuun M.O. Hosuii wumam koponasipycy SARS CoV-2 30amuuii ypascamu 0yOv-skuil Opean ma cucmemy OpeaHimy.
Tlamozenes yux ypasiceHv 3yMOGIEHUL AK NPAMUM YUKOONCEHHSIM KIIMUH OpP2anizmy GipyCoM, MAaxK i pO3eUmMKOM
IMYHONAMONOTUHUX PeaKyill, Wo MONCYMb NPU3eecmu 00 OeMIENIHIZYIOYUX 3X80PI08AHbL HEPBOBOT cucmemu. Y cmammi
HaBeOeHO KIIHIYHUL 8UNAOOK po3sumky cunopomy liena-Bappe, no6’si3ano2o 3 KOpOHAGIPYCHOIO X80p0OOI0, Y HON08IKA
71 poky, akuil po3gunyscs nicis iHgikysannsa Hogum wmamom gipycy SARS CoV-2. Honosix nompanue 00 nikapHi Ha
cboMy 000y 3aX60PIOBAHHA 3i CKApP2AMU HA HEeNPOOYKMUBHUI Kauienb, ClabKicmb, JUXOMaHky 6 medxcax 37,5-38,7°C,
3a0yxy npu @izuunomy Hasanmasicenni. Kniniynuii 0iacnos 6yno niomeepoiceno HAsIGHICMIO 8 CeKpemi 3 HOCO2IOMKU
PHK SARS CoV-2. 3a oanumu yugposoi penmeenozpadii 6usnauena Hasenicmos inmepcmuyiaivroi nHeemonii. Ha mui
JUKYB8AHHS CMAH NOCMYNOB0 NOKpAwuecs ma Ha 14 0env 6i0 novamxy 3axeopioganHs 0y8 OMpUMAHUL He2amueHUll
pesyaomam IIJIP (PHK SARS CoV-2 (-)). Oonak na 16 006y nepebysanusi ¢ cmayionapi (23-24 0oba 3axeoprosantsi)
Oiaznocmosano noainetponamiro (cunopom liena-bappe), msockuti mempanapes. Hessaoicaiouu na mepanirno, wo
npoeoounach, CMAaxH NOCMYNOB0 NOZIPULYBABCA yepe3 npozpecyeéanus noninetiponamii. Ha 9-my 000y 6i0 nosasu
He8poNocIMHUX cumnmomie (25 0oba xeopobu), Ha mIi MAICKO20 HE8PONOSIMHO20 Oeiyumy PO3GUHYIUCS A6UUA
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BUTIAJIOK I3 IIPAKTHKHU

OUXaIbHOI ma cepyeso-cyOUHHOI HeOOCMAMHOCMI, Wo npu3seno 0o 3azubeni xeopoeo. Ilokazarno, wo nepedie CUHOPOMY
liena-bappe, axuii pozsunysca nicia ingikysanusa Hogum wmamom sipycy SARS CoV-2, y ypomy eunaoxy mae maxckuti
nepebie ma remanvHull Kineyb xgopodu. IlompiOnull nowyK KiiHiYHUX npeOuKmopis, ki 6 0036801UNU CNPOSHO3Y8AMU
BUHUKHEHHSI HEBPOLOIUHUX YCKIAOHEHb Y NAYIEHMIE 3 KOPOHABIPYCHOIO XE0POOOIO.

Guillain-Barré syndrome (GBS) is a set of clinical
symptoms characterized by the development of acute
inflammatory polyneuropathy, which is manifested
by muscle weakness, moderate loss of distal
sensitivity and self-limiting course. The disease was
first described by the French neurologist
J.B.O. Landry in 1859. The frequency of the synd-
rome is 1-2:100,000 population [4]. Men get sick
more often than women in the ratio 1.1-1.7:1. GBS
affects people aged from 2 months to 95 years, but, in
general, with increasing age there is a tendency to
increase: in people under 18 it is 0.8:100,000 popu-
lation, and over the age of 60 years — 3.2:100,000.
More often there are two peaks of morbidity: at the
age of 15-35 years and 50-75 years [2, 3, 12].

There are many forms of this disease, but those
that are most often diagnosed in medical practice are:
1) acute inflammatory demyelinating polyneuropathy
(80% of all cases); 2) acute motor axonal neuropathy
(10-15%); 3) acute motor-sensory axonal neuropathy
(5-10%). All these forms are united by the clinical
picture: the development of acute flaccid tetraparesis,
with rapid (for less than 4 weeks) development of
weakness of the muscles of the extremities and torso.
Other forms of GBS (Miller Fischer syndrome, acute
pandysautonomy, pharyngo-cervical-brachial form,
facial diplegia, etc.) are rare (<1%).

The frequency of GBS subtypes varies from
country to country. In Europe and North America,
acute inflammatory demyelinating polyradiculopathy
(polyneuropathy) accounts for 85-90% of cases, and
in China and Japan — acute motor axonal neuropathy
is more common [4]. Guillain-Barré syndrome is now
the most common cause of acute peripheral paralysis
in many countries around the world, including Uk-
raine. This nosology is included in the top seven prio-
rity research areas in world neurology and is included
in the European list of orphan diseases [10, 12].

GBS is recognized as a post-infectious immune-
mediated disease that affects peripheral nerves. In the
anamnesis, patients with GBS often note a previous
infection with Campylobacter jejuni (32% of cases, in
China — up to 60%), with a lower frequency — Cyto-
megalovirus (15%), Epstein-Barr virus (10%), Myco-
plasma pneumoniae (5%) [3].

In terms of the ability to be a trigger for the
development of GBS, the most studied bacterium is
C. Jejuni [11]. According to modern ideas, the ability
of C. Jejuni to initiate an autoimmune process is due
to the phenomenon of molecular mimicry. Immune
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reactions directed against lipopolysaccharide anti-
gens of the C. jejuni capsule lead to the formation of
antibodies that cross-react with myelin GM1 gan-
gliosides, resulting in immunological damage to the
peripheral nervous system [5, 6].

In addition, provoking agents can be herpes
simplex and shingles, influenza, Coxsackie, hepatitis
B, as well as vaccination (against influenza, someti-
mes against rubella, mumps, measles, rabies), surgery
and traumatic damage to peripheral nerves [11]. Ca-
ses of GBS at lymphoprolipherative diseases, syste-
mic lupus erythematosus, viral hepatitis E, hypo-
thyroidism have been described in the medical lite-
rature [6]. It is possible that many of the identified
infectious agents induce the production of antibodies
that cross-react with certain myelin gangliosides and
glycolipeptids in the peripheral nervous system [5].
Taking certain drugs may also precede the deve-
lopment of GBS [2].

In the world, during 2020-2021 there is a pan-
demic of coronavirus infection. Typical manifesta-
tions of coronavirus disease (COVID-19) are mostly
respiratory. But as the pandemic grows, so is the
number of reports of extrapulmonary presentation of
COVID-19 both in outpatient practice and among
hospitalized patients. The new strain of coronavirus
SARS CoV-2 can affect any organ and system of the
body. From the point of view of pathogenesis,
neurological disorders in COVID-19 can be caused
by "cytokine storm", hypoxemia, disorders of homeo-
stasis (critical state encephalopathy), neurotropicity
and neurovirulence of SARS-CoV-2 (isolated lesions
of the cranial nerves and focal and diffuse damage of
CNS), as well as the mixed influence of these factors.
COVID-19 affects the course of chronic neurological
diseases, especially those associated with neuroim-
mune disorders. All of the above mentioned deter-
mines the need for a multidisciplinary approach to the
treatment of COVID-19 and its complications.

Genetic predisposition, death of oligodendrocytes,
nerve cells and their processes, activation of micro-
glia, cytokines (tumor necrosis factor alpha, 1L4,
IL10), autosensitized clones (CD4 +, Thl, Th17 of
cellular immune response), molecular mimicry are
significant factors of demyelinization initiation in
central and peripheral nervous system during in-
fection and hospitalization [6]. The variety of mecha-
nisms, the involvement of different structures
determines the wide spectrum of clinical forms in the
range: from leukoencephalopathy, encephalitis,
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transverse myelitis to the main and atypical variants
of Guillain-Barré syndrome [1, 7, 9, 13].

Observations on the development of GBS on the
background of coronavirus disease are very few and
indicate a significant range of terms of possible
development of typical neurological manifestations:
from 1 to 4 weeks after making the diagnosis of
COVID-19. At the same time, there are isolated data
on the development of GBS simultaneously with the
manifestation of COVID-19, which determines the
parainfectious nature of the disease. Therefore, there
is reason to believe that possible factors in the
development of GBS are the direct neuroinvasive
effect of SARS CoV-2, namely the ability of the virus
to affect angiotensin-converting enzyme neurons
(ACE-2), or immunoinflammatory response with tis-
sue damage due to high levels of inflammatory
cytokines. (in particular interleukin-6 (IL-6)) [8, 13].
However, given the small number of existing obser-
vations, the analysis of each new case of GBS may be
useful to broaden the understanding of the develop-
ment of this syndrome in patients with COVID-19.

Objective — to analyze a rare clinical case of
Guillain-Barré polyneuropathy due to SARS CoV-2
virus infection in order to improve the understanding
of the pathogenesis and prevention of the develop-
ment of this pathology.

MATERIALS AND METHODS OF RESEARCH

A clinical case of the development of Guillain-Barré
syndrome associated with coronavirus disease in a 71-
year-old man, who was treated from 26.01.2021 to
05.02.2021 at the “City Clinical Hospital No. 21 named
after prof. E.G. Popkova" (infectious) is presented.

The patient did not use any new hardware research
methods and new pharmacological drugs. The patient
was acquainted with the amount of the planned study,
the informed consent was obtained. Laboratory and
instrumental methods of research are generally
accepted, all drugs used in treatment are allowed for
use. Throughout the observation period, the patient
was provided with complete confidentiality of per-
sonal data. The Commission on Biomedical Ethics
decided that the research conducted and described in
the article should be considered as meeting the
generally accepted standards of morality, require-
ments for the rights, interests and personal dignity of
research participants. There is no risk for research
subjects during the work

Male, 71 years old, Ukrainian, retired, resident of
Dnipro, was hospitalized on the seventh day of the
disease with complaints of unproductive cough,
weakness, fever in the range of 37.5-38.7°C, short-
ness of breath during exercise. Objectively: The
patient's condition is moderate, body temperature —
38.0°C, respiratory rate — 20/min, heart rate — 88/min,
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blood pressure 130/65 mm Hg, skin of normal color,
moderately moist, no rash or edema. In the lungs —
there is crepitation on both sides, more in the lower
lateral parts. Oxygen saturation (SpO)—95-97%.
Meningeal, focal symptoms were not detected.

Clinical diagnosis: Coronavirus disease, bilateral
pneumonia. The diagnosis was confirmed by the
presence of RNA of a new strain of SARS CoV-2
virus in the nasopharyngeal secretion by polymerase
chain reaction (PCR). From the history: the patient's
wife has a coronavirus infection. Life history: in 2015,
apacemaker was installed. Clinically, the disease was of
the respiratory type — according to the digital radio-
graph, the presence of interstitial pneumonia was
determined (Fig.). Oxygen support was not prescribed:
oxygen saturation (SpO2) was 95-97%. Laboratory
indicators (on admission to the hospital):

1. Complete blood count: erythrocytes 4.6-10'%/L;
hemoglobin 141-10°/L; platelets 345-10°/L; erythro-
cyte sedimentation rate (ESR) 25 mm/hour; leuko-
cytes 4.7-10°/L; bands 5%; segments 60%; lympho-
cytes 30%; monocytes 3%, eosinophils 2%;

2. General analysis of urine was unremarkable;

3. Coagulogram: prothrombin time — 10.6 sec
(decreased), prothrombin according to Quick—
108.7.8%, international normalizing ratio (INR)-—
1.12 units, activated partial thromboplastin time
(PTT) — 26.2 (decreased) sec, prothrombin index —
104%, fibrinogen — 6.6 g/L (increased);

4. Biochemical analysis of blood: bilirubin total-
16 pmol/L, bilirubin direct — 4 pmol/L, bilirubin indi-
rect 12 pmol/L, ALT 0.4 pmol/L, urea 6.4 pmol/L, urea
nitrogen 2.9 pmol/L, residual nitrogen 22.4 pmol/L,
creatinine 96.6 pmol/L, glucose 3.6 mmol/L, C-reac-
tive protein (CRP) was negative;

5. Radiograph of the thoracic cavity (Fig.).

Radiograph of the chest of the patient L.
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The thorax radiograph shows bilateral infiltration
of the lung tissue, more in the lower lobe on both
sides. Also bilateral arrangement of inflammatory
changes (numerous shadows of the "frosted glass"
type of round shape and various sizes), which have a
peripheral or basal location.

Treatment included: prevention of thrombotic
complications ("activation", being in a proun position
during prolonged sleep, wearing high compression
stockings, rivaroxaban 15 mg/day); anti-inflam-
matory immunosuppressive therapy — dexamethasone
24 mg/day intravenously; adjuvant systemic antibac-
terial therapy: 3™ generation cephalosporins. With the
treatment, the condition gradually improved, PCR
investigation on day 14: SARS CoV-2 RNA was not
detected, body temperature came back to normal. Due
to the satisfactory condition of the patient, a discharge
from the hospital was scheduled for further super-
vision of a family doctor, but on the 16" day of
hospital stay (23-24"days disease) in the morning,
when trying to get out of bed, the patient
unexpectedly lost his balance and fell due to a sharp
weakness in his legs. On examination: consciousness
on the Glasgow scale 15 points, SpO; level — 96%, res-
piratory rate 18/min., blood pressure 135/90 mm Hg. At
neurological examination there was a significant
"neurological deficit" in the form of muscular
hypotension of the lower and upper extremities while
maintaining sensitivity, meningeal signs are negative.
The patient was diagnosed with polyneuropathy (Guil-
lain-Barré syndrome), tetraparesis, severe course.

Laboratory indicators at the time of detection of
polyneuropathy:

1. Complete blood count showed appearance of
leukocytosis: erythrocytes 5.0-10'%/L; hemoglobin
152:10°/L; platelets 305-10°/L; ESR 18 mm/hour;
leukocytes 15.7-10°/L; myelocytes 2%; young 2%;
band neutrophils 5%; segments 76%; lymphocytes
8%; monocytes 7%,

2. Urinalysis remained normal;

3. Coagulogram: prothrombin time 13.3 sec, pro-
thrombin according to Quick 91.8%, INR 1.12 units,
aPTT 28.1 sec, prothrombin index 87%, fibrinogen
4.4 g/L;

4. Biochemical analysis of blood showed increa-
sed blood glucose to 9.4 umol/L, CRP remained
negative.

Prescribed treatment: homologous human immu-
noglobulin at the rate of 1 g/kg per day intravenously,

for 5 days. For further treatment, the patient was
transferred to the neurology department on the same
day, where the administration of immunoglobulin
was continued and methylprednisolone was prescri-
bed in the regime of pulse therapy, prophylaxis of
deep venous thrombosis (subcutaneous heparin). In
the dynamics of the disease, the condition worsened
due to the progression of polyneuropathy: myasthenia
worsened, total arephlexia developed. The patient
was transmitted to intensive care unit. On the 9™ day
from the appearance of neurological symptoms, on the
background of severe neurological deficit, the patient
developed respiratory and cardiovascular failure, which
led to death of the patient. An autopsy was not perfor-
med due to the categorical refusal of the relatives.

CONCLUSIONS

1. A new coronavirus infection caused by SARS
CoV-2 virus may cause demyelinating diseases of the
peripheral nervous system, in particular Guillain-
Barré syndrome, and the number of neurological
manifestations and complications should be expected
to increase over time. The extrapulmonary mani-
festation of COVID-19 requires a multidisciplinary
approach to treatment and its complications.

2. The course of Guillain-Barré syndrome, which
developed after infection with a new strain of SARS
CoV-2 virus, in this case has a severe course and an
unfavorable outcome of the disease in the 2nd week
after the onset of clinical manifestations.

3. In this case, there was no relationship between
the severity of coronavirus disease (mild) and the
occurrence, severity and consequences of Guillain-
Barré syndrome.
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