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ABSTRACT

Introduction: ~ Coronavirus  disease 19
(COVID-19) primarily affects the respiratory sys-
tem. Nevertheless, there are many reports of ner-
vous system involvement and various neurological
manifestations affecting the entire neuraxis. The
gold standard for diagnosis is considered to be re-
verse transcriptase polymerase chain reaction (RT-
PCR) for severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2). But there is increasing
evidence of typical lung involvement and negative
RT-PCR results for SARS-CoV-2.

Case reports: We report two patients with a
clinical, radiological, and epidemiological history
of SARS-CoV-2, both of whom developed general-
ized myoclonus, while one of them also developed
convulsive epileptic status further on. The patients
(both male, aged 64 and 69 years) were hospitalized
with bilateral polysegmental interstitial pneumonia
on X-ray, suggestive of COVID-19 pneumonia. Both

had negative results for SARS-CoV-2 RT-PCR. They
had generalized myoclonus, with both positive and
negative components. Both patients denied a his-
tory of regular alcohol consumption and had no
major metabolic problems at the time of admission.

Conclusion: It is well known that COVID-19 in-
fection can affect virtually the entire neuraxis and
manifest with various neurological syndromes.
These cases, firstly reported in our hospital, sug-
gest that the occurrence of myoclonus during the
COVID-19 pandemic might not be a rarity. Further
studies are required concerning the mechanisms
and sites of the central nervous system injury caus-
ing myocloni and find an optimal treatment reg-
imen. Also, it is still a matter of debate, whether
there is a relationship between typical chest com-
puted tomography findings and negative nasopha-
ryngeal swab results.

Keywords: COVID-19, neurological complica-
tions, generalized myoclonus, PCR-negative.

INTRODUCTION

The respiratory system is the principal target of
coronavirus disease 19 (COVID-19), which is diag-
nosed mainly by reverse transcriptase polymerase
chain reaction (RT-PCR) for severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2) [1,2].
However, there is increasing evidence of typical
lung involvement and negative RT-PCR results for
SARS-CoV-2 [3].

COVID-19 infection is also associated with a wide
spectrum of neurological syndromes affecting the
entire neuraxis. Early recognition and management
of COVID-19-related neurological disorders is chal-
lenging. Myoclonus has been reported to occur in
other viral infections as well [4], but data on asso-
ciation with SARS-CoV-2 remain scarce. Some case
reports and case series have started to emerge
on this topic [5,6]. They speculate on the possible
causes and levels of myoclonus generation.
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Our aim was to report two cases of generalized
myoclonus in patients with bilateral polysegmen-
tal interstitial pneumonia due to RT-PCR-negative
COVID-19.

The data were obtained from medical records of
the National Center of Infectious Diseases (NCID),
Yerevan, Armenia. This report was approved by the
Institutional Review Board of the “Nork” Infectious
Diseases Clinical Hospital, Yerevan, Armenia. Re-
cords were anonymized to protect patients’ person-
al information.

CASE REPORTS

Patient 1. A 64-year-old man was admitted to
the emergency department (ED) of NCID because
of 20-day history of fever. One week after fever
onset, he developed bilateral irregular jerky move-
ments. Neurological status showed no meningeal
and focal signs. But there was generalized spon-
taneous and stimulus-sensitive myoclonus present,
with both positive and negative components in up-
per and lower extremities bilaterally, also involving
facial and pharyngeal regions. The patient denied
any chronic illnesses or alcohol abuse. The patient
was diagnosed with COVID-19 pneumonia based
on the clinical and radiological picture. The chest
X-ray revealed bilateral interstitial polysegmental
pneumonia, with an affected lung surface of 50%.
His nasopharyngeal swab for SARS-CoV-2 RNA was
negative. Routine blood tests included a complete
blood count, coagulation profile, and serum bio-
chemical tests (including renal and liver function,
glucose, and electrolytes). Briefly, the plasma sam-
ples of the patient were analyzed with a chemilumi-
nescent immunoassay (CLIA) based on the ACCENT
200 Clinical Biochemistry Analyser: deviations
from normal values are shown in Table 1.

Table 1. Abnormal laboratory test results: Patient 1

Parameters Results  Normal Range  Unit
Red blood cells 6.21 1 3.9-5.6 10'%/L
White blood cells 19.58 ©~  4.0-10.0
Neutrophils 16.82 1 1.6-7.0
10%/L
Lymphocytes 1.37 1.0-3.0
Platelet count 784 1 150-400
Fibrinogen 556.0 © 200.0-400.0 mg/dL
Ferritin 463.5 1 13.0-350.0 ng/mL
Glucose 8.0 4.0-6.1
. mmol/L
Sodium 130 ¢ 136-145
Alanine aminotransferase 70 1 0-41 U/L
Bilirubin total 28.4 1 8.55-20.5
i pmol/L
Bilirubin direct 4.7 0-5.1

The preliminary diagnosis was of COVID-19-re-
lated generalized myoclonus. Brain magnetic res-
onance imaging (MRI) and electroencephalogra-
phy (EEG) were planned. Levetiracetam was pre-
scribed as a symptomatic treatment, as it is used
as a first-line treatment for myoclonus [7]. How-
ever, the patient refused hospital treatment and
further investigations and was discharged home
the next day.

Patient 2. A 69-year-old male patient was ad-
mitted to the ED with a 15-day history of fever, mal-
aise, and fatigue. He was treated with moxifloxacin,
ceftriaxone, but fever persisted, so he was admitted
to the NCID. Three days before admission, jerky
movements appeared in both upper and lower ex-
tremities. He had a medical history of type 2 diabe-
tes mellitus, arterial hypertension, and thyroidec-
tomy. He was taking antihypertensives, metformin
1000 mg/day, and L-thyroxine 150 pg/day. He was
diagnosed with COVID-19 pneumonia based on a
chest X-ray that revealed bilateral interstitial poly-
segmental pneumonia with 90% lung surface in-
volvement. The epidemiological history suggested
contact with a SARS-CoV-2-positive patient. His
nasopharyngeal swab for SARS-CoV-2 RNA was,
however, negative. Complete blood count was nor-
mal. Some other laboratory test results are shown
in Table 2.

The neurological examination revealed no men-
ingeal and focal signs. However, irregular bilateral
myoclonic jerks, predominantly in the upper ex-
tremities were present. A preliminary diagnosis of
generalized myoclonus was made. Brain MRI and
EEG were planned together with a check of thy-
roid-stimulating hormone (TSH) and free thyroxine
(T4-free) levels. Levetiracetam was prescribed as a
symptomatic treatment, but hours later the patient
developed repetitive generalized tonic-clonic sei-
zures (GTCS) and was transferred to the Intensive
Care Unit (ICU). In the ICU, despite the initiated
treatment with anticonvulsive medications (carba-
mazepine and diazepam), GTCSs persisted (convul-
sive status epilepticus), and it was decided to trans-
fer him to a multidisciplinary hospital to continue
treatment.

Table 2. Laboratory tests: Patient 2

Parameters Results Normal Range Unit
Creatinine m 53-115 pmol/L
Sodium 130 ¢ 136-145

mmol/L
Glucose 721 4.0-6.1
International normalized ratio 2.41 ©  0.85-1.2 -
C-reactive protein 2391 <10 mg/L

Lbipyuwjwgybig/MonyyeHo/Received 07.06.22: Gpwlunuybig/PeuensnposaHo/Accepted 17.06.22: Swwanytig/Onybnukosaro/Published 15.09.2022:




AJHMS | 1/11/2022

www.ahms.am

DISCUSSION

There is emerging evidence of various neuro-
logical associations and complications in COVID-19
patients. There are many theories about potential
neurotropic mechanisms of SARS-CoV-2. There
are two main possible routes for virus entry to the
central nervous system (CNS): hematogenous and
neuronal retrograde transmission [8]. So myoc-
lonus can be secondary to brain damage, taking
into account the possible ability of SARS-CoV-2 for
transneuronal spread via the olfactory bulb [9].
Also it is thought that myoclonus in COVID-19 may
be an immune-mediated disorder [5].

The main limitation of each of these two cases is
that SARS-CoV-2 PCR-assay was negative. Howev-
er, we have done the test only once, they came to
our side 15-20 days after fever onset, and they were
discharged soon (one by will, and second - because
of gradual worsening of his condition). The diag-
nostic accuracy of many of the available RT-PCR
tests for detecting SARS-CoV-2 may be lower, than
optimal. False-negative PCR result is also a possi-
bility [10,11].

We would like to mention that no other potential
causes for the myoclonus were identified in these
patients. Both patients denied a history of regular
alcohol consumption and had no major metabolic
problems at the time of admission. We also have
not done brain MRI, EEG, or electromyography.
The reason for this was that the NCID is not multi-
disciplinary and does not possess the specified di-

agnostic equipment. It is also impossible to ignore
the circumstances in hospitals during the peak of
the pandemic and the war (Armenian-Azerbaijani
war, from 27 September 2020 till 10 November
2020) at the same time.

CONCLUSION

It is well known that COVID-19 infection can
affect virtually the entire neuraxis and manifest
with various neurological syndromes. The present-
ed cases, firstly reported in our hospital, suggest
that the occurrence of myoclonus with possible
COVID-19 might not be uncommon. Further re-
search is essential to determine the underlying
mechanisms of neurological syndromes in patients
with SARS-CoV-2 infection to guide the treatment.

In addition, whether there is an association be-
tween typical chest CT findings and negative naso-
pharyngeal smears is still a matter of debate.
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leHepanusoBaHHbIi MUOKNOHYC
y ABYX NaLMEHTOB C ABYCTOPOHHEe#
MHTEepPCTULMaNbHOI NHEBMOHMNEH K
oTpuuartenbHbiMu pesynbratamu [P Tecta Ha
COVID-19

Nycune BappaHosHa BappaHan'2,
CamcoH [abpuenoBuy XavatpaH?

'HauuoHanbHbIii LeHTp MHEKUMOHHbIX 6onesHelt (HLIN3-
Hopk), EpesaH, Apmerus

2Kadbeppa HeBponorum u Heiipoxupyprum, HauuoHanbHblii
MHCTWUTYT 3[paBooxpaHeHus um. akag. C.X. ABpanbekaHa,
MwuHucTepcTBo 3apaBooxpaHeHus, EpesaH, ApmeHua

ABCTPAKT

BeepeHnune: KopoHasupycHasa 6onesnb 19 (COVID-19)
B MEPBYIO O4YepeLb MOPaMaEeT [AbIXaTeNbHYD CUCTEMY.
OpHako uMeeTcA OOBONBbHO MHOrO coobLeHunii 0 nopa-
MEHUN HEPBHOM CUCTEMbI 1 Pa3fIMYHbIX HEBPOIOMUYECKMX

NPOABNEHUAX, MOPAKAIOLLMX HEPBHYHO OCb MPaKTUYECKM
Ha BCeM MpOTAMeHUU. 3010TbIM CTaHAAPTOM LMArHOCTU-
KW cuyMTaeTcs nonumMepasHas LienHaa peakumsa c obpartHoit
TpaHckpunuueid (OT-TMLP) Taxenoro octporo pecnupa-
TOpHOro cuHapoma KopoHasupyc-2 (SARS-CoV-2). Ho
nosenaetcA Bce bonbLUe JaHHbIX O TUMMYHOM MOpPaMEHNUM
nerkux n otpuuarensHbix pesynbratax OT-TLIP Ha SARS-
CoV-2.

Onucanune cnyyaeB: Mbl coobluaem o AByx nauueH-
Tax C XapaKTEPHbIMU KIIMHUYECKUMM, PafUONOrMYECKUMU
¥ anuaemuonormyeckumm gavHoimu SARS-CoV-2, y Koto-
PbIX pa3BUCA reHepann3oBaHHbIi MUOKIOHYC, a y OfHO-
O U3 HUX NO3Ke pa3BuICA TaKKe CYOPOXHbII anunenTu-
yeckuii ctatyc. [laHHble nauueHTos Obinn nonyyeHbl U3
MeSULMHCKUX KapT HauuoHanbHOro ueHTpa WHGeKLu-
OHHbIX bonesHeil, EpesaH, Apmenua. [laHHoe uccnepo-
BaHue 6bino opobpeHo BHyTpeHHum HabnropatenoHbiM
CoBeToM  MHPEKUMOHHOW  KnuMHUYeckolt  BonbHMLbI
«Hopk». 3anucy 6bin aHOHUMHbIMK, 4TOBbI 3aLLUTUTD
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UAEHTUULMPYIOLLYIO MHGOpMauMo o nauueHTe. [lBa
nauueHTa (ob6a mMyxuuHbl, 64 1 69 net) 6binn rocnutanu-
31pOBaHbI C [BYCTOPOHHEN NonncermeHTapHo MHTEPCTU-
LManbHoli MHEBMOHMWel Ha peHTreHorpaMme, C Mofo3pe-
Huem Ha COVID-19, u reHepanv3oBaHHbIM MUOKIOHYCOM.
Y oboux 6binn otpuuatenbHble pesynbtatel OT-TILUP Ha
SARS-CoV-2. TeHepann3oBaHHbIi MUOKIOHYC 6bIn € no-
NOMKUTENbHBIM W OTpULATeNbHbIM KomrnoHeHTamu. Oba
nauMeHTa OTPULLAIN HalMyne B aHaMHe3e pPeryiaspHoro
ynoTpebneHna ankorona u He UMenu cepbesHblX MeTabo-
NIMYECKMX NMPOBEM Ha MOMEHT MOCTYM/IEHUA.
3akntoyeHne: XopoLllo M3BECTHO, YTO WHQEKLUMA
COVID-19 moset nopasaTb NpakTUYeCKN BCH HEPBHbIIO
OCb W MpPOABNATBCA Pa3fUYHbIMU HEBPONOrNYECKUMM
cuHppomamn. [penctaBneHHble KIMHUYECKWE Cryyau,

BMEPBbIE 3aperncTpupoBaHHble B Halleli 6onbHULEe, No-
3BONAOT NPEANONOKNTb, YTO BO3HUKHOBEHWE MUOKIOHWY
Bo BpemAa naHgemun COVID-19 BepoATHO He pepKoCTb.
Heobxoavmbl panbHeiiluve nccnefoBaHuA MexaHU3MOB W
MECT MOpaKeHWA LEeHTpanbHON HEpPBHOW CUCTEMbI, Bbl-
3bIBaOLLMX MWUOKIOHUM, U MOUCK OMTUMAabHOW CXembl
nevenusa. Kpome Toro, 4o cux mop ocTaetcaA MpegMeTom
AVICKYCCUiA BOMPOC O TOM, CYLLLECTBYET NI CBA3b MEMAY
TUMUYHBIMU pe3ynbTaTaMy KOMMbIOTEPHO ToMorpadnu
OpraHoB rpyfHoOli KNETKU U OTpULAaTENbHBIMU pe3ybTaTta-
MW MasKoB U3 HocornoTku Ha SARS-CoV-2.

Knroyesble cnosa: COVID-19, Hesponozuveckue oc-
JIOMHEHUSA, 2eHepanu308aHHbIl muoknoHyc, [1LP-ompu-
yamenbHblil.




