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Ce nu este cunoscut, deocamdata, la subiectul abordat

Spectrul clinic neurologic al infectiei cu COVID-19 continua
sa fie descris 1n literatura, dar inca nu se cunosc multe lucruri
precum sunt fiziopatologia, factorii de risc si prognosticul.

Ipoteza de cercetare

Sistematizarea si analiza datelor din literatura referitoare
la complicatiile neurologice la pacientii infectati cu virusul
SARS-CoV-2.

Noutatea adusa literaturii stiintifice din domeniu

Este important de a intelege spectrul manifestarilor neu-
rologice acute si post-infectioase n perioada pandemiei de
COVID-19 pentru un management corect si o reorganizare
eficientd a serviciilor de sdnatate.
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What is not known yet, about the topic

The clinical neurological spectrum of COVID-19 infection
continues to be described in the literature, but much is still
unknown such as pathophysiology, risk factors, and progno-
sis.

Research hypothesis

Systematization and analysis of data from the literature on
neurological complications in patients infected with SARS-
CoV-2 virus.

Article’s added novelty on this scientific topic

An important step is to get a better understanding of the
acute and post-infectious neurological manifestations of CO-
VID-19 to guide long-term management and health service
reorganisation.
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Rezumat

Introducere. Studiile clinice si experimentale au aratat ca
familia Coronaviridae are un anumit tropism pentru sistemul
nervos central. Cele mai intalnite simptome neurologice de na-
tura centrala sunt ametelile si cefaleea, iar de natura periferica
- afectarea gustului (ageuzie) si a mirosului (hipo-/anosmie).
Pacientii cu o evolutie mai grava a bolii sunt mai susceptibili sa
dezvolte simptome neurologice, decat pacientii cu boalad usoa-
rd sau moderata. Printre complicatiile neurologice observate
la pacientii cu COVID-19 se numarad accidentul vascular cere-
bral, sindromul Guillian-Barre, mielita transversa acuta, ence-
falita acuta, miopatiile, rabdomioliza, sepsisul si vasculitele.

Material si metode. Studiu de tip revista narativa de
literatura. Cautare bibliografica in baza de date PubMed si
Google Scholar, aplicand cuvintele cheie: ,SARS-CoV-2”, ,
COVID-19”, ,neurology’, ,neurological’, ,manifestations” si
»~complications”. Au fost selectate publicatiile de limba engleza,
in extenso, publicate in reviste recunoscute in perioada 1 ianua-
rie - 8 mai 2020. Au fost cautate studii eligibile, pentru a evalua
caracteristicile epidemiologice, clinice si rezultatele cazurilor
confirmate de COVID-19 asociate sau nu cu manifestari neu-
rologice. Totodata a fost inclusa experienta si datele acumula-
te in cadrul Institutului de Medicina Urgentd, Departamentul
Neurologie, Epileptologie, Boli interne (pacienti cu accidente
vasculare cerebrale - 21, pacienti cu crize epileptice - 8).

Rezultate. Infectiile virale ale sistemului respirator sunt
o problema de sandtate publica in zilele noastre. Chiar daca
noul coronavirus SARS-CoV-2 afecteaza in principal sistemul
respirator, implicatii neurologice sunt raportate in mai mul-
te lucrari publicate. Sunt propuse diverse mecanisme pato-
gene pentru a explica complicatiile neurologice la pacientii
COVID-19, dar ele inca nu sunt pe deplin intelese, cercetarile
continuand In acest domeniu.

Concluzii. Desi manifestarile neurologice ale COVID-19 nu
au fost Inca studiate In mod corespunzator, acest review lite-
rar, asociat cu caz clinic curent, prezinta dovezi privind apari-
tia implicarii SNC si a manifestarilor neurologice la pacientii
cu COVID-19 si ajuta neurologii in pregatirea lor de baza in
timpul pandemiei, care este de o importanta majora pentru
prevenirea infectiilor.

Cuvinte cheie: SARS-CoV-2, accident vascular cerebral,
epilepsie, cefalee, complicatii neurologice.

Introducere

Studiile clinice si experimentale au ardtat ca familia Co-
ronaviridae are un anumit tropism pentru sistemul nervos
central. Sapte tipuri de coronavirus sunt cunoscute in prezent
capabile de a infecta oamenii. Coronavirusurile nu sunt intot-
deauna limitate la tractul respirator si, in anumite conditii, pot
invada sistemul nervos central si pot provoca patologii neu-
rologice. Potentialul de neuroinvazie este bine documentat in
majoritatea coronavirusurilor umane (0C-43, 229E, MERS si
SARS) si la unele coronavirusuri animale (encefalomielita he-
maglutinantd la porc).
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Abstract

Introduction. Clinical and experimental studies have
shown that the coronavirus family has a certain tropism for
the central nervous system. The most common symptoms of
the central nervous system are dizziness and headache, and
of the peripheral nervous system - impairment of taste (ageu-
sia) and smell (hypo- / anosmia). Patients with a more severe
course of the disease are more likely to develop neurological
symptoms than patients with mild to moderate disease. Com-
plications observed in patients with COVID-19 include stroke,
Guillian-Barre syndrome, acute transverse myelitis, acute en-
cephalitis, myopathies, rhabdomyolysis, sepsis and vasculitis.

Material and methods. Study type narrative literature
review. We searched on PubMed Central and Google Scholar
engines the following keywords: ,SARS-CoV-2”, ,COVID-19”,
»heurology’, ,neurological’, ,manifestations” and ,complica-
tions” We analysed articles written in English in extenso. The
time period covered was January 1st, 2020 to May 8th, 2020.
Eligible studies were sought to evaluate the epidemiological,
clinical features and results of confirmed cases of COVID-19
associated or not with neurological manifestations. At the
same time, the experience and data accumulated within the
Institute of Emergency Medicine, Department of Neurology,
Epileptology, Internal Diseases (patients with stroke - 21, pa-
tients with epileptic seizures - 8) were included.

Results. Viral infections of the respiratory system are a
nowadays public health problem. Even new coronavirus SARS-
CoV-2 has been observed to principally affect the respiratory
system, neurological involvements have already been report-
ed in some published work. Various pathogenic mechanisms
have been proposed to explain the neurological complications
of COVID-19. Initial descriptions of people with COVID-19, but
research continuing in this field.

Conclusions. While neurological manifestations of CO-
VID-19 have not been yet studied appropriately, this review,
associated with a clinical case presentation, highlight the
evidence on the occurrence of central nervous system in-
volvement and neurological manifestations in patients with
COVID-19 and helps neurologists in their preparation during
the pandemic, which is of utmost importance to prevent hori-
zontal infections.

Key words: SARS-CoV-2, stroke, epilepsy, headache, neu-
rological complications.

Introduction

Clinical and experimental studies have shown that the
coronavirus family has a certain tropism for the central ner-
vous system. Seven types of coronavirus can infect humans.
Coronaviruses are not always confined to the respiratory tract,
and under certain conditions they can invade the central ner-
vous system and cause neurological pathologies. The potential
for neuroinvasion is well documented in most human corona-
viruses (0C-43, 229E, MERS and SARS) and in some animal
coronaviruses (porcine haemagglutinating encephalomyelitis
coronavirus).
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Pandemia COVID-19 ne afecteazd pe toti, indiferent de
locul in care ne aflam si de activitatile noastre curente. Pe
masura ce pandemia progreseazd, aflam din ce In mai multe
despre aceasta boala si efectul posibil al acesteia asupra paci-
entilor cu patologie neurologica. Recent s-a aratat cd, pe langa
simptomele sistemice si respiratorii, 36,4% dintre pacientii
cu COVID-19 dezvolta simptome neurologice, inclusiv de ge-
neza centrala: ameteli, cefalee, dereglari ale constientei, atat
ale nivelului: somnolentd, sopor, com3, cat si ale continutului:
confuzie sau delir; ataxie; crize epileptice si de natura peri-
ferica: afectarea gustului, mirosului, a vazului si/sau durerea
neuropata. Cele mai intalnite simptome de natura centrala
sunt ametelile si cefaleea, iar de natura periferica - afecta-
rea gustului (ageuzie) si mirosului (hipo-/anosmie). Pacientii
cu o evolutie mai grava a bolii sunt mai susceptibili sa dez-
volte simptome neurologice, decat pacientii cu boala usoara
sau moderata. Printre complicatiile observate la pacientii cu
COVID-19 se numara accidentul vascular cerebral, sindromul
Guillian-Barre, mielita transversa acutd, encefalita acuta, mio-
patiile, rabdomioliza, sepsisul si vasculitele.

Prezentam un review al manifestarilor si complicatiilor
neurologice ale COVID-19. Scopul nostru este sa informam
neurologii si medicii care lucreaza cu cazuri suspecte de CO-
VID-19 despre posibilele manifestari si complicatii neurologi-
ce rezultate ale acestei noi infectii.

Material si metode

Am cautat pe motoarele PubMed Central si Google Scholar,
in carti de specialitate, ghiduri si protocoale, urmatoarele cu-
vinte-cheie ,,COVID-19”, ,coronavirus”, ,SARS-COV-2”, ,,neuro-
logy”, ,neurological”, ,manifestations” si ,complications”. Am
cautat articole In limba engleza. Perioada de timp acoperita a
fost de la 1 ianuarie 2020 pana la 8 mai 2020. Au fost cdutate
studii eligibile, pentru a evalua caracteristicile epidemiologi-
ce, clinice si rezultatele cazurilor confirmate de COVID-19 aso-
ciate sau nu cu manifestari neurologice.

Totodata a fost inclusa experienta si datele acumulate in
cadrul Institutului de Medicina Urgentd, Departamentul Ne-
urologie, Epileptologie, Boli interne (pacienti cu AVC - 21,
pacienti cu crize epileptice - 8), cu prezentarea unui caz
clinic.

De asemenea, au fost analizate si recomandarile manage-
mentului complicatiilor neurologice, studii de observatie sira-
poarte de caz. Este important de mentionat ca datele noi apar
in mod regulat si, pana in prezent, constau, in mare parte, din
variante pre-print ale articolelor, rapoartelor de caz si ale se-
riilor de cazuri mici.

Rezultate

1. Particularitdtile managementului Accidentului Vas-
cular Cerebral Acut pe timp de pandemie COVID-19

1.1. Epidemiologie. Un studiu realizat in China, Wuhan, pe
214 pacienti cu COVID-19 a precizat dezvoltarea evenimen-
telor vasculare cerebrale acute la 6 pacienti. Astfel, prevalen-
ta accidentului vascular cerebral (AVC) a fost de 2,8%, iar la
pacientii cu forma severa de COVID-19 - 5,7% [1]. Un studiu
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The COVID-19 pandemic affects us all, no matter where we
are and our current activities. As the pandemic progresses, we
learn more and more about this disease and its possible effect
on patients with neurological pathology. It has recently been
shown that, in addition to systemic and respiratory symp-
toms, 36.4% of patients with COVID-19 develop neurological
symptoms, including central genesis symptoms, as: dizziness,
headache, disturbances of consciousness, both level-depen-
dant: drowsiness, stupor, coma, and content-related: confu-
sion or delirium; ataxia; epileptic seizures and symptoms of
peripheral origin: taste, smell, vision impairment and / or
neuropathic pain. The most common symptoms of the central
nervous system are dizziness and headache, and of the pe-
ripheral nervous system - impairment of taste (ageusia) and
smell (hypo- / anosmia). Patients with a more severe course of
the disease are more likely to develop neurological symptoms
than patients with mild to moderate disease. Complications
observed in patients with COVID-19 include stroke, Guillian-
Barre syndrome, acute transverse myelitis, acute encephalitis,
myopathies, rhabdomyolysis, sepsis and vasculitis.

We present a review of the neurological manifestations and
complications of COVID-19. Our goal is to inform neurologists
and physicians working with suspected cases of COVID-19
about possible manifestations and possible neurological com-
plications resulting from this new infection.

Material and methods

We searched on PubMed Central and Google Scholar en-
gines, in specialized books, guides and protocols, the following
keywords ,coronavirus”, ,SARS-CoV-2”", ,COVID-19”, ,neurol-
ogy”, ,neurological”, ,manifestations” and ,complications”. We
analysed articles written in English. The time period covered
was January 1%, 2020 to May 8%, 2020. Eligible studies were
sought to evaluate the epidemiological, clinical features and
results of confirmed cases of COVID-19 associated or not with
neurological manifestations.

At the same time, the experience and data accumulated
within the Institute of Emergency Medicine, Department of
Neurology, Epileptology, Internal Diseases (patients with
stroke - 21, patients with epileptic seizures - 8) were inclu-
ded, with the presentation of a clinical case.

The recommendations for the management of neurological
complications, observational studies and case reports were
also analysed. It is important to note that new data appears
regularly, and to date, consists largely of pre-print versions of
articles, case reports and small case series.

Results

1. Peculiarities of Acute Stroke management during the
COVID-19 pandemic

1.1. Epidemiology. A study conducted in China, Wuhan,
on 214 patients with COVID-19 specified the development of
acute cerebral vascular events in 6 patients. Thus, the preva-
lence of Stroke was 2.8%, and in patients with severe CO-
VID-19 - 5.7% [1]. A retrospective study in China reported
ischemic stroke in ~ 6% of patients with COVID-19 [2].
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retrospectiv din China a raportat AVC ischemic la ~6% dintre
pacientii cu COVID-19 [2].

O cercetare realizata in Franta pe 58 de pacienti internati
in unitati de terapie intensiva a detectat 3 cazuri de AVC ische-
mice [3]. Un alt studiu din Franta, pe 150 pacienti, a constatat
dezvoltarea unui AVC ischemic pe fondal de infectie COVID-19
la 4 pacienti [4]. Un alt articol prezinta rezultatele cercetarii
complicatiilor tromboembolice pe 184 pacienti. in pofida tra-
tamentului tromboprofilactic 31% pacienti au dezvoltat trom-
boembolii dintre care 3 - AVC ischemic (1,6%) [5].

Un studiu realizat in Londra prezinta cazurile a sase pa-
cienti cu COVID-19 si AVC, acestia avand niveluri elevate ale
D-dimerilor, dar si factori de risc preexistenti [6].

1.2. Accidentul Vascular Cerebral la tineri si COVID-19. In li-
teratura de specialitate au inceput sa apara rapoarte cu privire
la asocierea infectiei COVID-19 cu AVC la pacientii tineri (18
- 50 ani). Astfel, un studiu publicat in New England Journal of
Medicine, prezinta 5 pacienti cu COVID-19 cu varsta cuprinsa
intre 33 si 49 de ani care au dezvoltat un AVC ischemic acut
prin afectarea unui vas mare, toti fiind internati intr-un inter-
val de 2 sdptamani [7]. Prin comparatie, in perioada preceden-
td de 12 luni, la fiecare 2 saptamani asistenta specializata in
aceasta institutie a fost acordata la un numar mediu de 0,73
pacienti tineri cu AVC. Doi dintre cei 5 pacienti au Intarziat sa
apeleze la serviciul de asistentd de urgenta din cauza ingrijo-
rarilor legate de pandemie [7].

1.3. Mecanismele patogenetice ale Accidentului Vascular
Cerebral in infectia SARS-CoV-2. Exista dovezi ca infectiile res-
piratorii sunt un factor de risc pentru AVC [8]. Infectia cu co-
ronavirusuri, mai ales SARS-CoV-2 (sindrom respirator acut
sever asociat coronavirusului de tip 2), provoaca asa numita
Jfurtuna citokinicd”, care poate fi una din verigile patogenetice
in provocarea AVC-ului [9].

Existd mai multe mecanisme prin care infectia cu coronavi-
rus actioneaza asupra sistemului nervos. Unul dintre acestea
este leziunea directd. La moment sunt dovezi insuficiente ca
SARS-CoV-2 ar invada sistemul nervos central (SNC) pe cale
sangvina [10]. Un alt mecanism direct este cel neuronal. Dupa
ce coronavirusul infecteaza mucoasa nazald, prin intermediul
tractului olfactiv, acesta poate infecta creierul si lichidul cefa-
lorahidian (LCR) in decurs de o saptamang, provocand reactie
inflamatorie si demielinizare. Diseminarea pe traiectul ner-
vilor este posibild prin polarizarea neuronilor, aceasta pro-
prietate ofera capacitatea de a primi si transfera informatie.
Acest transport poate fi retrograd sau anterograd si este fa-
cilitat de proteine numite dineina si kinezing, care pot fi tinte
ale virusurilor [11]. Odata intrat in SNC, virusurile pot genera
modificari ale neuronilor, dupa cum a demonstrat un studiu
realizat de Gu si colab., care a depistat in 8 autopsii ale vic-
timelor SARS, modificari histopatologice neuronale ale corte-
xului si hipotalamusului [12]. De exemplu, dupa expunerea la
SARS-CoV prin inhalare, Netland si colab. au detectat corona-
virusul dupa 60 de ore in bulbul olfactiv si dupa patru zile a
fost confirmata diseminarea sa in cortexul piriform si nucleul
raphe dorsal, acesta din urma localizat in trunchiul cerebral
[13]. Prin nucleul fasciculului solitar, SNC primeste informatii
de la chemoreceptorii care detecteaza modificari ale concen-
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A study conducted in France on 58 patients admitted to
intensive care units detected 3 cases of ischemic stroke [3].
Another french study, on 150 patients, found the development
of ischemic stroke due to COVID-19 infection in 4 patients
[4]. A Dutch paper focused on research of thromboembolic
complications in 184 patients. Despite thromboprophylactic
treatment, 31% of patients developed thromboembolism, 3 of
which - ischemic stroke (1.6%) [5].

A study conducted in London presents the cases of six
patients with COVID-19 and stroke, who have high levels of
D-dimers, but also pre-existing risk factors [6].

1.2. Stroke in young people and COVID-19. Recently in medi-
cal literature reports about COVID-19 and strokes in young
adults (18-50 years) starts to appear. Thus, a study published
in the New England Journal of Medicine, presents 5 patients
with COVID-19 aged between 33 and 49 years who developed
a large vessel acute ischemic stroke, all being admitted in a
range of 2 weeks [7]. In comparison with previous 12-month
period, every 2 weeks specialized care was provided in this
institution to an average of 0.73 young stroke patients. Due to
pandemic concerns, two of the 5 patients delayed in seek for
medical assistance [7].

1.3. Pathogenic mechanisms of stroke in SARS-CoV-2 infec-
tion. There is evidence that respiratory infections are a risk
factor for stroke [8]. Coronavirus infection, especially SARS-
CoV-2 (severe acute respiratory syndrome associated with
type 2 coronavirus), causes the so-called “cytokine storm”,
which may be one of the pathogenetic links in stroke [9].

There are several mechanisms by which coronavirus infec-
tion acts on the nervous system. One of these is direct injury.
There is currently insufficient evidence that SARS-CoV-2 may
invade the central nervous system (CNS) through the blood-
stream [10]. Another direct mechanism is the neural one. Af-
ter the coronavirus infects the nasal mucosa through the olfac-
tory tract, it can infect the brain and cerebrospinal fluid (CSF)
within a week, causing an inflammatory reaction and demy-
elination. Dissemination along the nerve pathway is possible
through the polarization of neurons, this property provides
the ability to receive and transfer information. This transport
can be retrograde or anterograde and is facilitated by proteins
called dynein and kinesin, which can be targets for viruses
[11]. Once inside the CNS, viruses can cause changes in neu-
rons, as demonstrated by a study conducted by Gu et al., which
found in 8 autopsies of SARS victims, neuronal histopathologi-
cal changes in the cortex and hypothalamus [12]. For example,
after inhalation exposure to SARS-CoV, Netland et al. detected
the coronavirus after 60 hours in the olfactory bulb and af-
ter four days its dissemination was confirmed in the piriform
cortex and the dorsal nucleus raphe, the latter located in the
brainstem [13]. Through the nucleus of the solitary tract, the
CNS receives information from chemoreceptors that detect
changes in CO, and O, concentrations, changes in these com-
ponents lead to an increase or decrease in respiratory effort
[14]. In this way, the nuclei of the brainstem have connections
to the respiratory system [14, 15], and coronavirus infiltration
into this structure could trigger death by altering these neuro-
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tratiilor de CO, si O,, modificdrile acestor componente duc la
cresterea sau scaderea efortului respirator [14]. In acest fel,
nucleele trunchiului cerebral au conexiuni cu sistemul respi-
rator [14, 15], iar infiltrarea coronavirusului in aceasta struc-
turd ar putea declansa moartea prin alterarea acestor grupari
neuronale responsabile de actul de respiratie [15].

Alt mecanism este cel al leziunii prin hipoxie. Cand viru-
sul afecteaza alveocitele pulmonare, se produce exudat infla-
mator alveolar si interstitial, edem si formare de membrane
transparente. Aceasta duce la dereglarea schimbului gazos si,
respectiv, hipoxia SNC. Astfel, diminueaza pH-ul, apar radicali
liberi, ducand la vasodilatatie cerebrala, tumefiere celulara,
edem interstitial - pana la intreruperea circulatiei cerebrale.
Hipoxia poate provoca raspunsuri inflamatorii, cum ar fi infil-
trarea celulelor inflamatorii si secretia de citokine, agravand
prin aceasta ischemia cerebrala [16]. La pacientii cu factori de
risc pentru AVC, hipoxia este un factor precipitant al AVC-ului
acut.

Actiunea patogena a unui virus asupra sistemului nervos
poate fi mediata si prin mecanisme imune [17]. A fost determi-
nata reducerea si hiperactivarea limfocitelor T periferice CD4
si CD8 la pacientii in stare criticd. De asemenea s-au constatat
concentratii crescute de celule T CD4 proinflamatorii si granu-
le citotoxice T CD8, ceea ce sugereaza prezenta unui raspuns
imun antiviral exprimat si supraactivarea celulelor T [18]. in
plus, cateva studii au raportat ca limfopenia este o caracteris-
ticd comuna a COVID-19 [19, 20], ceea ce sugereaza ca acest
eveniment este un factor critic cu impact major asupta severi-
tatii manifestarilor si mortalitatii.

Infectiile virale severe pot duce la sindromul de raspuns
inflamator sistemic (SIRS). Acesta se poate declansa in pne-
umonia cauzata de infectia cu coronavirus. Un component
important al ,furtunii citokinice” este interleukina 6 (IL-6),
aceasta coreland pozitiv cu severitatea simptomelor in CO-
VID-19. Inflamatia favorizeaza ateroscleroza si afecteaza sta-
bilitatea placilor deja formate [21]. Inflamatiei i este din ce
in ce mai mult atribuit rolul de factor decisiv in fiziopatologia
bolilor cerebrovasculare [22]. Factorii inflamatori din sange
(de ex. interleukinele si proteina C reactivd) sunt responabile
de evenimentele moleculare timpurii cauzate de tulburdarile
de coagulare [23]. In aceasti ordine de idei, pneumonia din
COVID-19 este o veriga patogenetica in instalarea AVC-ului.

Rapoartele preliminare despre pandemia cu coronavirus
aratd ca pacientii fac trombocitopenie (36.2%) si au ridicat
nivelul D-dimerilor (46.4%), aceste schimbarii fiind chiar mai
pronuntate la pacientii cu evolutie severa a infectiei (57.7% si
59.6%, respectiv) [24]. Atat trombocitopenia, cat si D-dimerii
crescuti, pot fi explicati prin activarea excesiva a cascadei coa-
gularii si a trombocitelor. Infectiile virale provoaca raspunsul
inflamator sistemic si cauzeaza un dezechilibru intre mecanis-
mele homeostatice procoagulante si anticoagulante [25].

Un alt mecanism este cel cu implicarea enzimei de con-
versie a angiotensinei 2 (ECA2). Aceastd enzima joaca un rol
important in reglarea presiunii arteriale si mecanismele anti-
aterosclerotice [26]. Ultima secventiere completd a genomului
a demonstrat cd SARS-CoV-2 foloseste receptorul ECA2 [27].
Acesti virusi se leagd de receptorii ECA2, ducand la elevarea
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nal groups responsible for the act of breathing [15].

Another mechanism is that of hypoxia injury. When the
virus affects the lung alveocytes, inflammatory alveolar and
interstitial exudate, edema and the formation of transparent
membranes occur. This leads to gas exchange disorder and
CNS hypoxia, respectively. Thus, the pH decreases, free radi-
cals appear, leading to cerebral vasodilation, cell swelling, in-
terstitial edema - until the interruption of cerebral circulation.
Hypoxia can cause inflammatory responses, such as inflam-
matory cell infiltration and cytokine secretion, thereby aggra-
vating cerebral ischemia [16]. In patients with risk factors for
stroke, hypoxia is a precipitating factor for acute stroke.

The pathogenic action of a virus on the nervous system
can also be mediated by immune mechanisms [17]. Reduc-
tion and hyperactivation of CD4 and CD8 peripheral T lym-
phocytes in critically ill patients was determined. Increased
concentrations of proinflammatory CD4 T cells and CD8 cy-
totoxic T granules were also found, suggesting the presence
of an expressed antiviral immune response and overactivation
of T cells [18]. In addition, several studies have reported that
lymphopenia is a common feature of COVID-19 [19, 20], which
suggests that this event is a critical factor with a major impact
on the severity of manifestations and mortality.

Severe viral infections can lead to systemic inflammatory
response syndrome (SIRS). It can be triggered by pneumonia
caused by coronavirus infection. An important component of
the “cytokine storm” is interleukin 6 (IL-6), which correlates
positively with the severity of symptoms in COVID-19. Inflam-
mation promotes atherosclerosis and affects the stability of al-
ready formed plaques [21]. The role of a decisive factor in the
pathophysiology of cerebrovascular diseases is increasingly
attributed to inflammation [22]. Inflammatory factors in the
blood (eg. interleukins and C-reactive protein) are responsible
for early molecular events caused by clotting disorders [23].
In this regard, COVID-19 pneumonia is a pathogenetic link in
stroke.

Preliminary reports of the coronavirus pandemic show
that patients develop thrombocytopenia (36.2%) and have el-
evated D-dimer levels (46.4%), with these changes being even
more pronounced in patients with severe infection (57.7%
and 59.6%, respectively) [24]. Both thrombocytopenia and in-
creased D-dimers can be explained by excessive activation of
the coagulation cascade and platelets. Viral infections cause
the systemic inflammatory response and cause an imbalance
between procoagulant and anticoagulant homeostatic mecha-
nisms [25].

Another mechanism is thatinvolving the angiotensin 2 con-
verting enzyme (ACE2). This enzyme plays an important role
in regulating blood pressure and anti-atherosclerotic mecha-
nisms [26]. The last complete genome sequencing showed
that SARS-CoV-2 uses the ACE2 receptor [27]. These viruses
bind to ACE2 receptors, leading to elevated blood pressure
levels and increasing the risk of hemorrhagic stroke. Another
pathway through ACE2 is the interaction of the spike protein
of SARS-CoV-2 with ACE2 in the capillary endothelium, leading
to damage to the blood-brain barrier and CNS invasion [28].

Another possible mechanism described is the appearance
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valorilor tensiunii arteriale si crescand riscul de AVC hemora-
gic. O alta cale prin intermediul ECA2 este interactiunea prote-
inei spike a SARS-CoV-2 cu ECA2 din endoteliul capilar, ducand
la lezarea barierei hemato-encefalice si invazia SNC [28].

Un alt posibil mecanism descris este aparitia anticorpilor
antifosflipidici. Acestia au fost descrisila pacientii cu COVID-19
si AVC. Dar acesti anticorpi pot creste tranzitor la pacientii cu
maladii critice sau in alte infectii. Prezenta acestor anticorpi
poate duce rar la evenimente trombotice greu de diferentiat
de alte cauze ale trombozei multifocale la pacientii critici [29].

1.4. Rolul sindromului metabolic in dezvoltarea Accidentului
Vascular Cerebral ischemic la pacientii cu COVID-19. Diabetul
zaharat de tip 2, hipertensiunea arteriala si obezitatea sunt
cele mai frecvente comorbiditati la pacientii infectati cu CO-
VID-19 si reprezinta cele trei componente principale ale sin-
dromului metabolic [30]. Conform mai multor rapoarte, inclu-
siv a celor din Centrul pentru Control si Prevenire a Bolilor,
pacientii cu diabet zaharat si sindrom metabolic ar putea avea
un risc de pana la zece ori mai mare de deces atunci cand con-
tracteaza COVID-19 [31].

In infectiile cu COVID-19 este esential controlul metabo-
lic: al glicemiei, al nivelurilor serice ale lipidelor si al tensiunii
arteriale. Aceasta abordare este importanta pentru a preveni
complicatiile metabolice si vasculare bine stabilite cu aceste
comorbiditati primare [32].

1.5. Principii generale de management al Accidentului
Vascular Cerebral pe timp de pandemie. Accidentul vascular
cerebral ramane o urgenta medicala si in timpul pandemiei.
Evaluarea la timp a pacientilor cu AVC pentru tratamentul hi-
peracut, indiscutabil are impact asupra rezultatelor functiona-
le ale pacientilor cu AVC [33]. Ins4, in perioada actuala, se ne-
cesita optimizarea masurilor de tratament, deoarece pacientii
cu AVC sever ce necesita spitalizare au un risc mare sa evolue-
ze cu rezultate nesatisfacatoare, ceea ce ar avea in consecinta
o morbiditate si mortalitate inalta [34, 35].

In contextul dat au fost elaborate recomandiri pentru fie-
care etapa de tratament a pacientilor pe timpul pandemiei CO-
resurselor limitate [36].

Etapa prespital. Chiar si pe timpul pandemiei COVID-19,
in caz de simptome suspecte pentru AVC, pacientii trebuie sa
apeleze serviciul 112. Insa, suplimentar la triajul standard, se
impune un screening suplimentar, care ar include un scree-
ning pentru infectii si istoric de calatorii. Astfel, daca scree-
ning-ul de control al infectiei si/sau screening-ul istoricului de
calatorie sunt pozitive, ar trebui activat Cod de AVC protejat
(CAVCP) [34]. Pacientii cu semne neconcludente pentru AVC
sau simptome usoare, fara indicatii pentru tratament acut, pot
fi evaluati prin telemedicina, ceea ce ar facilita decizia despre
necesitatea spitalizarii urgente [35, 37, 38].

Evaluarea in unitatea de primiri urgente. Luand in conside-
ratie amploarea de raspandire a COVID-19 si cazurile asimp-
tomatice, toti pacientii cu simptome de AVC trebuie tratati ca
pacient COVID-19-suspect sau COVID-19-probabil si tot per-
sonalul medical care intra in contact cu pacientul, trebuie sa
poarte echipamentul personal de protectie (EPP), tratamentul
efectuandu-se intr-o zona special destinati [39-41]. in mo-
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of antiphospholipid antibodies. These have been described in
patients with COVID-19 and stroke. But these antibodies can
temporarily increase in patients with critical illnesses or other
infections. The presence of these antibodies can rarely lead to
thrombotic events that are difficult to differentiate from other
causes of multifocal thrombosis in critically ill patients [29].

1.4. The role of metabolic syndrome in the development of
ischemic stroke in patients with COVID-19. Type 2 diabetes,
high blood pressure and obesity are the most common comor-
bidities in patients infected with COVID-19 and are the three
main components of metabolic syndrome [30]. According to
several reports, including from the Centers for Disease Con-
trol and Prevention, patients with diabetes and metabolic syn-
drome may be up to ten times more likely to die when being
infected with COVID-19 [31].

In COVID-19 infections, metabolic control is essential:
blood glucose, serum lipid levels and blood pressure. This
approach is important to prevent well-established metabolic
and vascular complications with these primary comorbidi-
ties [32].

1.5. General principles of stroke management during pan-
demic. Timely assessment of patients with stroke for hyper-
acute treatments such as thrombolysis and thrombectomy
impact functional outcomes and mortality of patients with
stroke [33]. Furthermore, stroke remains a medical emergen-
cy even during a pandemic. Optimizing outcomes matter even
more in these times as patients affected with severe stroke re-
quire hospitalization and may potentially be at greater risk of
in-patient morbidity and mortality [34, 35].

In this context, we present recommendations for the man-
agement of acute stroke during the COVID-19 pandemic, de-
veloped for each stage of stroke treatment, with the aiming of
adapting care but preserving quality standards despite poten-
tially limited resources [36].

Prehospital stage. Even during the COVID-19 pandemic, in
case of suspected stroke, patients should call 112. However, in
addition to standard triage, screening for infection and travel
history is required. Thus, if infection and / or travel history
screening are positive, the Protected Stroke Code (PSC) should
be activated [34].

Patients with inconclusive signs of stroke or mild symp-
toms, with no indication for acute treatment, may be evalu-
ated via telemedicine to help in determination if immediate
hospitalization is necessary [35, 37, 38].

Evaluation in the Emergency Room. Given the degree of
community spread of COVID-19, along with cases of asymp-
tomatic transmission, all patient with acute stroke symptoms
should be treated as suspected or possible COVID-19 patients,
and all personnel physically in contact should wear appropri-
ate personal protective equipment (PPE), with treatment in
designated location separated from the rest of the patients
[39-41]. When there is an aerosol generating procedure, pre-
cautions should be upgraded to include airborne precautions,
including a fit-tested N95 respirator.

It may be possible in selected cases (transient ischemic at-
tack and small lacunar infarction, with minimal neurological
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mentul cand exista o procedura generatoare de aerosol, cu
scop de protectie aeriand, se recomanda utilizarea respirato-
rului de tip N95. In cazuri selectate (atac ischemic tranzitoriu
si infarct lacunar mic, cu deficit neurologic minim), se reco-
manda examinarea in conditiile unitatii de primiri urgente
(UPU), evitand internarea in spital [37].

Managementul intra-spitalicesc. In contextul faptului ci
spitalele se sufoca de influxul pacientilor cu COVID-19 si ma-
joritatea sectiilor sunt adaptate pentru tratamentul pacienti-
lor infectati, ar fi bine de prevazut spatiu pentru tratamentul
pacientilor cu AVC. Pacientii tratati prin tromboliza trebuie
monitorizati conform protocolului actual de tratament al
AVC-ului [33]; Insa, pentru a evita expunerea nedoritd a per-
sonalului, monitorizarea s-ar putea efectua prin videoconfe-
rinta [35, 38, 42].

Toti pacientii cu AVC trebuie sa beneficieze de cel mai bun
tratament accesibil, chiar daca nu este posibild respectarea
cronologiei evaludrii semnelor vitale [38]. Contrar recoman-
darilor de admitere a pacientilor dupa tromboliza in sectia de
terapie intensiva (STI), ei pot fi internati in sectiile de neuro-
logie sau ,accident vascular cerebral”, supravegheati de neuro-
logi sau neurologi vasculari [38, 43, 44].

Pacientii cu AVC care necesita monitorizare in conditii de
terapie intensiva din cauza unor stari critice pot fi internati in
STI, dar in zona libera de COVID-19. Acesti pacienti vor fi su-
pravegheati de medicul intensivist, iar medicul neurolog vas-
cular va face vizite la distanta. Astfel s-ar reduce atat utilizarea
EPP, cat si riscul de transmitere a virusului [34, 35].

Planificarea reabilitdrii. Kinetoterapia, terapia ocupatio-
nala, logo-terapia, si alte proceduri de reabilitare sunt parte a
procesului de recuperare dupi AVC [33, 45]. Insi, metodele de
recuperare trebuie alese tintit, si nu numaidecat sa se implice
toate serviciile de terapie, preferabil fiind de a face accentul
pe exercitii pe care pacientul ar putea sa le practice singur ,ca
tema pe acasa” [35].

Procedura de externare. Multi pacienti ce supravietuiesc
unui AVC vor ramane cu dizabilitati severe care necesita con-
tinuarea tratamentului In unitati de reabilitare. ins3, spitalele
de reabilitare ar putea avea nevoie sa reprofileze paturile pen-
tru pacienti acuti. Astfel, daca pacientul este stabil din punct
de vedere medical, pana la sfarsitul pandemiei, este recoman-
data externarea la domiciliu [35].

1.6. Remarci finale / recomanddri. in conditia pandemiei cu
COVID-19, trebuie sa fim constienti despre impactul acestei
pandemii asupra sistemului medical, ce in scurt timp va duce
la epuizarea resurselor existente. Evaluarea si interventia cli-
nica in faza hiperacuta a AVC-ului sunt o provocare pe timpul
pandemiei COVID-19. In timp ce trebuie de mentinut standar-
dele 1nalte de ingrijire, cruciala este preventia transmiterii
agentilor patogeni catre membrii echipei sau altor pacienti.
Verigile cheie pentru supravietuire in aceasta perioada sunt
procedeele de screening vigilente, respectarea masurilor sta-
bilite de prevenire si control al infectiilor si lucru bine coordo-
nat in echipa.

1.7. Caz clinic. In Departamentul de Neurologie din cadrul
Institutului de Medicina Urgenta a fost internata o pacienta in
varsta de 58 ani cu suspectie la AVC. Clinic, pacienta prezenta
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deficit), to obtain complete testing and critical evaluations in
the emergency room, avoiding hospital admission [37].

Inpatient care. Taking into account the fact that hospitals
are ,suffocating” from the enormous inflow of patients with
COVID-19 and most of the wards are adapted for the treatment
of infected patients, it is indispensable to create space for the
treatment of stroke patients. Patients treated by thrombolysis
should be monitored according to the current stroke treat-
ment protocols [33]; however, in order to avoid undesirable
exposure of the medical staff, monitoring of patients might be
performed by using telemedicine modalities [35, 38, 42].

All stroke patients should receive the best available treat-
ment, even if it is not possible to follow the timing of vital
signs’ assessment [38]. Contrary to the accepted recommen-
dations for the admission of stroke patients to the intensive
care unit (ICU) after the thrombolysis, they might be admitted
to the neurology or “stroke” departments and supervised by
neurologists or vascular neurologists [38, 43, 44].

Stroke patients requiring intensive care due to critical con-
ditions might be admitted to the ICU but in a COVID-19-free
area. These patients will be supervised by an intensive care
physician, and a vascular neurologist will conduct remote sur-
veillance. This will reduce both the use of PPE and the risk of
virus transmission [34, 35].

Rehabilitation. Physical, occupational and speech therapy,
as well as other rehabilitation procedures are essential parts
of the recovery after stroke [33, 45]. However, recovery meth-
ods should be selected in a targeted manner and not imme-
diately involve all the possible therapy services, but empha-
sizing on exercises that the patient could practice alone as a
“homework” [35].

Discharging procedure. Many patients surviving after
stroke will experience severe disability that requires continu-
ing of the treatment in rehabilitation facilities. However, re-
habilitation hospitals might be forced to remodeling for acute
patients. Thus, if the patient is clinically stable until the end of
the pandemic, discharge at home is recommended [35].

1.6. Final remarks / recommendations. In conditions of the
COVID-19 pandemic, we must be aware of its impact on the
healthcare system, which soon will result in the depletion
of existing resources. Evaluation and clinical intervention in
the hyperacute phase of the stroke are a challenge during the
COVID-19 pandemic. While high standards of care should be
maintained, it is also crucial to prevent the transmission of
pathogens to the team members or other patients. The key
factors for survival during this period are vigilant screening
procedures, compliance with established measures for infec-
tion prevention and control, and well-coordinated teamwork.

1.7. Case report. A 58-year-old patient with a suspected
stroke was admitted in the Neurology Department of the Insti-
tute of Emergency Medicine. Clinically, the patient presented
confusion and receptive language disorders (sensory apha-
sia). Examination by head computed tomography (CT) scan
revealed a temporo-occipital hematoma (volume x30 ml) in
the left hemisphere, without intraventricular haemorrhage.
The first test for COVID-19 (by PCR method) on admission
was negative. Few days after, the patient developed fever. On
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confuzie si tulburari de limbaj receptiv (afazie senzoriald). Exa-
minarea prin tomografie computerizata cerebrala a evidentiat
un hematom temporo-occipital (= 30 ml in volum) in emisfera
stingd, fara erupere in sistemul ventricular. Primul test la CO-
VID-19 (prin metoda PCR) la internare era negativ. Evolutiv,
pacienta a dezvoltat febra. La a 3-a zi de internare testarea la
COVID-19 s-a dovedit a fi pozitiva. Pacienta a fost transferata
in sectia Reanimare, reprofilata pentru pacientii cu COVID-19
in stare grava. Examinarea prin tomografie computerizata to-
racald a evidentiat prezenta unei pneumonii interstitiale in
pulmonul drept. Pacientei i s-a administrat tratament intensiyv,
inclusiv cu antivirale (Lopinavir/Ritonavir), antibiotice (Azi-
tromicina), antimalarice (Hidroxiclorochind) si anticoagulante
(Fraxiparind) conform protocolului clinic national ,Infectia cu
coronavirus de tip nou (COVID-19)”. In dinamic3, starea pacien-
tei cu evolutie pozitiva. Peste 2 saptamini testarea repetata la
COVID-19 a fost negativa, pacienta fiind externata.

2. Particularitdtile managementului epilepsiei pe timp
de pandemie COVID-19

2.1. Generalitdti. Persoanele cu epilepsie, precum si fami-
liile / Ingrijitorii acestora, dar si clinicienii, se confrunta nu
doar cu componentul infectios al pandemiei, dar si cu conse-
cintele acesteia [46].

Crizele epileptice la pacientii cu COVID-19 au fost docu-
mentate pentru prima data de Moriguchi si colegii sai [47].
Acum, este clar ca COVID-19 poate induce manifestari neuro-
logice, cum ar fi dezvoltarea crizelor epileptice si alterarea sta-
rii mentale, iar la pacientii cu asa simptomatologie, impreuna
cu examenul tipic neurologic, testarea pentru virusul SARS-
COV-2 trebuie obligatoriu sa fie efectuata [48]. La moment,
exista dovezi limitate cu referire la SNC drept o tinta a viru-
sului SARS-CoV-2. Virusul interactioneaza cu receptorul ECA2
pentru a patrunde in celule, iar celulele gliale, cat si neuronii
exprima acesti receptori pe suprafata lor, ceea ce 1i face poten-
tiale tinte. Totusi, nu este inca clar gradul in care virusul SARS-
CoV-2 penetreaza bariera hemato-encefalica [49].

2.2. Particularitdti ale statusului epileptic in cadrul CO-
VID-19. COVID-19 va avea implicatii majore si asupra manage-
mentului si abordarii statusului epileptic (SE) in STI datorita
limitdrilor potentiale ce pot surveni in redresarea aparatelor
de ventilatie mecanica si a personalului medical [50]. Morta-
litatea in SE, raportata din diferite surse variaza de la 5% la
39% [51], iar incidenta in timpul pandemiei COVID-19 rama-
ne aceeasi (74/100.000 populatie pe an) [51], fiind una dintre
cele mai frecvente urgente neurologice grave din STI [50].

Primul raport de caz cu SE [52] este cel al unei paciente de
30 ani, anterior sandtoasa, care a fost internata cu crize epilep-
tice generalizate tonico-clonice si tuse uscatd, care a debutat
cu cinci zile nainte de adresare. Investigatia prin rezonan-
ta magneticd nucleara (RMN) cerebrald si valorile LCR-ului
normale, iar tomografia computerizata toracica a evidentiat
opacitati focale 1n sticla mata. Proba pentru COVID-19 pozi-
tiva, folosind ca test reactia de polimerizare in lant cu revers
transcriptaza. Simptomele pacientei s-au Tmbunatatit dupa
utilizarea de medicamente antiepileptice si antivirale. Autorii
acestui raport sugereaza ipoteza precum ca etiologia crizelor
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the 3rd day of hospitalization, COVID-19 testing was positive.
The patient was transferred to the intensive care unit, re-
profiled for patients with severe COVID-19. Examination by
chest CT revealed the presence of interstitial pneumonia in
the right lung. The patient was on intensive treatment, includ-
ing antivirals (Lopinavir/Ritonavir), antibiotics (Azithromy-
cin), antimalarials (Hydroxychloroquine) and anticoagulants
(Fraxiparin) according to the national clinical protocol. New
type coronavirus infection (COVID-19). On repetitive assess-
ments, patient’s condition has improved. After 2 weeks the
repeated testing of COVID-19 was negative, the patient being
discharged.

2. Peculiarities of epilepsy care during the COVID-19
pandemic

2.1. Overview. People with epilepsy as well as their fami-
lies / caregivers and also clinicians face not only the infectious
side of the pandemic, but also its consequences [46].

Epileptic seizures in patients with COVID-19 were docu-
mented for the first time by Moriguchi and colleagues [47].
Now it is clear that COVID-19 can cause neurological manifes-
tations, such as epileptic seizures and altered mental status,
and in such patients, along with the typical neurological exam-
ination, testing for the SARS-CoV-2 virus must be performed
[48]. Currently, there is limited evidence about the CNS as
being a target for the SARS-CoV-2 virus. The virus interacts
with ACE2 receptors to enter the cells, and glial cells as well as
neurons express these receptors on their surface, thus, mak-
ing them potential targets. However, the extent to which the
SARS-CoV-2 virus penetrates the blood-brain barrier is not yet
clear [49].

2.2. Peculiarities of the status epileptic in COVID-19. CO-
VID-19 will definitely have major implications for the man-
agement of status epilepticus (SE) in the ICU due to potential
limitations in the availability of mechanical ventilators and
medical staff [50]. According to various sources, mortality in
SE varies from 5% to 39% [51] and the incidence during the
COVID-19 pandemic remains the same (74/100.000 popula-
tion per year) [51], being one of the most common serious
neurological emergencies in the ICU [50].

The first case report of SE [52] refers to a 30-year-old,
previously healthy patient that was hospitalized with general-
ized tonic-clonic seizures and dry cough, which appeared five
days before the admission. Brain magnetic resonance imag-
ing (MRI) and CSF analysis were unremarkable, while chest
computed tomography revealed focal pulmonary ground glass
opacities. The test for COVID-19 was positive, confirmed by
polymerization chain reaction. Patient’s condition improved
after administration of antiepileptic and antiviral drugs. The
authors of this case report suggest that the cause of epileptic
seizures might be due to encephalitis and viral invasion into
the brain tissue or due to a toxic effect of inflammatory cyto-
kines [52].

Another case report [53] describes the first patient who
was considered to have developed focal SE as the initial symp-
tom of SARS-CoV-2 infection. It presents the case of a 78-year-
old patient that started with repetitive oral automatisms and
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epileptice se poate datora encefalitei si invaziei cerebrale al
virusului sau a unui efect toxic al citokinelor inflamatorii [52].

Ulterior, alt raport de caz [53] descrie primul pacient care
se considera ca a dezvoltat SE focal ca prim simptom de ma-
nifestare a infectiei cu SARS-CoV-2, prezentand cazul unei pa-
ciente de 78 ani, ce a debutat initial cu automatisme bucale
repetitive si afazie, cu o duratd de mai mult de 6 ore asociate
cu descarcari epileptiforme continuu temporal stanga la elec-
troencefalograma (EEG), fara simptome respiratorii (cum ar fi
tuse sau dispnee), dar pozitiva pentru SARS-CoV2 [53]. Acest
raport de caz vine sa sugereze ipoteza ca SARS-CoV-2 ar putea
declansa crize epileptice printr-un mecanism patogenic neu-
rotrop, sugerand importanta ludrii in considerare a posibile-
lor manifestari neurologice ale infectiei cu SARS-CoV-2, chiar
si ca prezentare initiala [53].

Pe langa probabilitatea asocierii infectiei cu SARS-CoV-2 ca
manifestare sub forma de SE, ramane si problema altor cauze
posibile ale SE in timpul pandemiei COVID-19, spre exemplu:
(1) anularea medicamentelor antiepileptice (MAE); (2) stre-
sul; (3) febra; (4) tulburarile metabolice (deshidratare, hiper-
glicemie, hiper- sau hiponatriemie); (5) leziunile neuronale
directe ale SARS-CoV-2 (encefalita, encefalopatia, ,furtuna
citokinica”); (6) leziunile indirecte ale SARS-CoV-2 (AVC-ul,
sinus tromboza).

Rezumand, in SE este necesara gestionarea corecta si efi-
cienta a resurselor STI si a aparatelor de ventilare mecanica
in perioada pandemiei cu COVID-19. Tratamentul optim tre-
buie sa urmeze directive bine stabilite pentru a evita sedarea
profunda, daca este posibil, si luarea In considerare a interac-
tiunilor medicamentoase dintre MAE si medicamentele anti-
COVID-19, propuse pana la moment, in special cele antivirale
si, de asemenea, calcularea raportului risc-beneficiu in acest
timp cu resurse limitate.

2.3. Particularitdti la gravidele cu epilepsie in timpul pan-
demiei COVID-19. Epilepsia este o afectiune neurologica pre-
zentd la femei cu o prevalenta estimatd de 6-85 de cazuri la
1000 de femei [54, 55], iar ratele de morbiditate si mortalitate
sunt mai mari comparativ cu cele ale femeilor fara epilepsie,
in SUA fiind de 80 de decese la 100.000 de sarcini, iar in Marea
Britanie epilepsia ramane una dintre cele mai importante cau-
ze indirecte ale mortii materne [55, 56].

Femeile Insarcinate sunt sensibile la boli respiratorii si
pneumonie severd, ceea ce le poate face mai susceptibile decat
populatia generala la infectia cu COVID-19, mai ales daca au
o boala cronica sau complicatii materne [57]. Caracteristici-
le clinice raportate ale femeilor Insarcinate cu infectia cu CO-
VID-19 confirmata sunt similare cu cele ale adultelor neinsar-
cinate cu acelasi statut [58], cele mai frecvente simptome fiind
febra, tusea, dispneea, mialgia, durerile de gat si limfopenia
[58-61]. Sarcina este o stare imunologica unica [62]. Cunos-
cand ca gravidele aflate In primul si al treilea trimestru sunt
in stare pro-inflamatorie [62, 63], avalansa de citokine indusa
de SARS-CoV-2 ar putea induce o stare mai severa la aceste
femei. Mai mult, aparitia inflamatiei materne ca urmare a in-
fectiei virale in timpul sarcinii poate afecta mai multe aspecte
ale dezvoltarii creierului fetal si poate duce la o gama larga de
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aphasia, lasting more than 6 hours and associated with left
temporal subcontinuous epileptiform discharges on electro-
encephalogram (EEG), without respiratory symptoms (such
as cough or dyspnea), but positive for SARS-CoV-2 [53]. This
case report suggests that SARS-CoV-2 may trigger epileptic
seizures through a neurotropic pathogenic mechanism, stress-
ing the importance of possible neurological manifestations of
SARS-CoV-2 infection, even as an initial presentation [53].

In addition to the possibility of SARS-CoV-2 infection to
manifest as SE, there are other potential causes of SE during
the COVID-19 pandemic, e.g. (1) withdrawal of antiepileptic
drugs (AEDs); (2) stress; (3) fever; (4) metabolic disorders
(dehydration, hyperglycemia, hyper- or hyponatremia); (5) di-
rect neuronal lesions (encephalitis, encephalopathy, ,cytokine
storm”) or (6) indirect lesions (stroke, cerebral venous sinus
thrombosis) of SARS-CoV-2.

In summary, SE requires an appropriate and efficient man-
agement of ICU resources and mechanical ventilation during
the COVID-19 pandemic. Optimal treatment should follow
well-established instructions to avoid deep sedation, where
possible, consideration of the drug interactions between the
AEDs and anti-COVID-19 drugs, in particular antivirals, but
also calculation of the risk-benefit ratio during this time of
limited resources.

2.3. Peculiarities in pregnant women with epilepsy during
COVID-19 pandemic. Epilepsy is a neurological condition oc-
curring in women with an estimated prevalence of 6-85 cases
per 1000 women [54, 55], and morbidity and mortality rates
are higher than in women without epilepsy, with 80 deaths
per 100,000 pregnancies in the US, epilepsy being still one of
the leading causes of maternal death in the UK [55, 56].

Pregnant women are prone to respiratory diseases and
severe pneumonia that makes them more susceptible to CO-
VID-19 infection compared to general population, especially
if they have a chronic illness or maternal complications [57].
The reported clinical features of pregnant women with con-
firmed COVID-19 infection are similar to those of non-preg-
nant women [58], with the most common symptoms being
fever, cough, dyspnea, myalgia, sore throat and lymphopenia
[58-61]. Pregnancy is a unique immune condition [62]. Keep-
ing in mind that pregnant women in the first and third trimes-
ters are in a pro-inflammatory state [62, 63], the SARS-CoV-2-
induced cytokine storm could induce a more severe condition
in these women. Moreover, maternal inflammation following
the viral infection during the pregnancy can affect many as-
pects of the fetal brain development, and cause a wide range
of neuronal dysfunctions and behavioral phenotypes that are
later recognized in postnatal life [63].

Currently, there are studies on the impact of COVID-19 in-
fection on pregnant women with pneumonia only in the third
trimester of pregnancy [58-60, 64, 65], suggesting a possibly
increased risk of premature birth in these patient group (up
to 42% among women hospitalized with COVID-19 [64]), al-
though these women had also other obstetric complications
such as intrauterine growth restriction, miscarriage and small
for gestational age.

Regarding the potential of SARS-CoV-2 for vertical trans-
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disfunctii neuronale si fenotipuri comportamentale care sunt
recunoscute ulterior in viata postnatala [63].

La moment exista studii despre impactul infectiei cu CO-
VID-19 asupra femeilor Insdrcinate cu pneumonie doar in al
treilea trimestru de sarcina [58-60, 64, 65], care sugereaza
un risc posibil crescut de nastere prematura la aceste gravide
(pana la 42% dintre femeile spitalizate cu COVID-19 [64]), cu
toate ca ele prezentau si alte complicatii obstetricale, precum
si restrictie in crestere intrauterind, avort spontan, greutate
mica a nou-nascutului pentru varsta gestationala.

In ceea ce priveste potentialul de transmitere verticald a
particulelor virale SARS-CoV-2 de la mama la fat, datele gasite
in literatura [59, 60, 66, 67] nu ofera dovezi fiabile ale acestui
risc, cu toate ca exista un risc teoretic de transmitere vertica-
13 (receptorul ECA2 este exprimat pe scara larga in placenta)
[68]. La sugari au fost confirmate doua cazuri de infectie cu
COVID-19: primul la 17 zile de la nastere, celdlalt caz a fost
confirmat la 36 de ore post-partum, ambele cazuri cu istoric
de contact dupa nastere [59, 60].

Principii generale pentru gestionarea COVID-19 in timpul
sarciniiinclud: (1) separarea precoce; (2) testare pentru SARS-
CoV-2 si infectii frecvente [69]; (3) oxigenoterapie; (4) preve-
nirea supraincarcarii cu lichide; (5) inceperea antibioticelor
empirice (datorita riscului de infectie bacteriand secundara);
(6) monitorizare fetala si a contractiilor uterine; (7) ventilatie
mecanica prematura pentru insuficientd respiratorie progre-
siva; (8) planificare pentru nastere de sine statatoare si abor-
dare bazata pe o echipa multidisciplinara [70]. Femeile gra-
vide asimptomatice cu rezultate de laborator pozitiv pentru
SARS-CoV-2, trebuie sa fie in carantina timp de cel putin 14
zile [71]. Tratamentul simptomatic si gestionarea specifica a
complicatiilor sarcinii includ standardele actuale de ingrijire
[61]. Alegerea termenului de nastere pentru femeile insarci-
nate cu infectie confirmata ar trebui sa varieze in functie de
varsta gestationald, conditiile materne, fetale si de nastere
[71]. Rezolvarea sarcinii dupa 37 de saptamani este rezonabi-
13, dupa ce semnele vitale ale mamei s-au stabilizat. in caz de
complicatii, se recurge la nastere prin cezariana [71].

Analizand datele din literatura privind sarcina si COVID-19,
epilepsia si COVID-19, se poate de concluzionat ca femeile in-
sarcinate sunt in general mai susceptibile la infectii, ceea ce le
face mai vulnerabile fata de COVID-19, dar totodata in sarci-
na sunt si mecanisme de protectie posibile fata de COVID-19.
Datorita unui dimorfism sexual posibil, frecventa infectiei este
mai rard la femei. Epilepsia in sine nu este un factor de risc
pentru o forma mai severa a infectiei cu COVID-19, doar la aso-
ciere cu alte comorbiditati care se cunosc a fi cu risc sporit, si
infectia cu COVID-19 nu pare sa creasca riscul de crize epilep-
tice la femeia Insarcinata. Totusi exista un risc crescut de nas-
tere prematurd, nastere de fat mort si nastere a unui copil mic
pentru varsta gestationald, in caz de infectare cu SARS-CoV-2.
Asadar, este necesar ca gravidele cu epilepsie sd ramana izola-
te si sa nu contacteze cu persoane simptomatice. Gravidele cu
epilepsie si COVID-19 necesitd un management atent al sarci-
nii si al nasterii de catre o echipa multidisciplinard, luand in
considerare ca la moment incd nu exista suficiente cercetari
referitoare la acest subiect.
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mission from mother to the fetus, available data from the
published literature [59, 60, 66, 67] do not provide a reliable
evidence of this risk, although there is a theoretical risk of
vertical transmission (ECA2 receptors are widely expressed
in the placenta) [68]. Two cases of COVID-19 infection were
confirmed in infants: the first at 17 days after birth and the
other at 36 hours postpartum, both with a history of postpar-
tum contact [59, 60].

Main principles for the COVID-19 management during
pregnancy include: (1) early isolation; (2) testing for SARS-
CoV-2 and other frequent infections [69]; (3) oxygen therapy;
(4) avoidance of fluid overload; (5) initiation of empirical
antibiotics (due to the risk of secondary bacterial infection);
(6) monitoring of fetus and uterine contractions; (7) early
mechanical ventilation for progressive respiratory failure;
(8) individualized delivery planning, and (9) a multidisci-
plinary approach [70]. Asymptomatic pregnant women with
SARS-CoV-2 positivity should be quarantined for at least 14
days [71]. Symptomatic treatment and specific management
of pregnancy complications are based on current standards
of care [61]. The choice of delivery term for pregnant women
with confirmed infection should rely on gestational age, ma-
ternal, fetal and birth conditions [71]. Delivery after 37 weeks
seems reasonable if mother’s vital signs are stable. In case of
complications, a cesarean section is performed [71].

Analyzing the data from the literature on pregnancy and CO-
VID-19, epilepsy and COVID-19, it can be concluded that preg-
nant women are more susceptible to infections that confers
them a higher vulnerability to COVID-19, however, at the same
time possible pregnancy-associated protective mechanisms
against COVID-19 might exist. Due to sexual dimorphism, the
frequency of this infection is less common in women. Epilepsy
itself is not a risk factor for a more severe form of COVID-19
infection but only in combination with other comorbidities
that are associated with an increased risk. The COVID-19 in-
fection as well does not appear to increase the risk of seizures
in pregnant women. However, there is an increased risk of pre-
mature birth, stillbirth and delivery of a small for gestational
age, in case of SARS-CoV-2 infection. Therefore, it is necessary
for pregnant women with epilepsy to remain isolated, without
contacting with symptomatic people. Pregnant women with
epilepsy and COVID-19 require careful management of preg-
nancy and delivery by a multidisciplinary team, taking into ac-
count that there is currently not enough research on this issue.

2.4. Management of patients with epilepsy during the CO-
VID-19 pandemic. Discontinuation or irregular use of AED due
to isolation or fear of contracting infections in medical institu-
tions obviously leads to an increased risk of seizures and sta-
tus epilepticus or even SUDEP (sudden death of the patient
with epilepsy) [72], therefore it is important to inform pa-
tients about the continued maintenance of antiepileptic treat-
ment and the supply of prescribed medications. Restrictions
in hospital care services can lead to cancellation of non-urgent
appointments. However, continuous assessment of patients
with epilepsy is essential. Therefore, telephone consultations
or the use of telemedicine when available [73, 74] could be
an alternative for many patients during this challenging time.
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2.4. Managementul pacientilor cu epilepsie in timpul pan-
demiei COVID-19.

Intreruperea sau iregularitatea administrarii MAE din ca-
uza izolarii sau de teama de a contracta infectii din institutii
medicale duce Tn mod evident la un risc crescut pentru crize
epileptice si status epileptic, pana la SUDEP (moarte subita a
pacientului cu epilepsie) [72], de aceea este importanta infor-
marea pacientilor ce tine de mentinerea neintrerupta a trata-
mentului antiepileptic si furnizarea medicamentelor prescri-
se. Restrictiile la serviciile de asistentd medicala spitalicesti
pot duce la anularea programadrilor non-urgente. Cu toate
acestea, evaluarea continua a pacientilor care sufera de epi-
lepsie este esentiald. Prin urmare, consulturile la telefon sau
unde este disponibila utilizarea telemedicinii [73, 74] ar putea
fi pentru multi pacienti o alternativa care pare a fi adecvata in
acest timp provocator. Noile optiuni de tratament pentru CO-
VID-19 includ medicamente antivirale, imunomodulatoare si
imunosupresive, precum si medicamente de sustinere. Unele
dintre tratamentele potentiale pot avea interactiuni cu MAE.
[ata de ce este necesara cunoasterea interactiunilor medica-
mentoase si ajustarea dozei de MAE sau anti-COVID-19 [75].

Reteaua europeana de referinta EpiCARE a elaborat o sin-
teza de recomandari pentru persoanele cu epilepsie n cadrul
pandemiei COVID-19 [76]. Pacientul cu epilepsie nu trebuie sa
intrerupa niciodata medicatia antiepileptica fara consultatia
medicului. Familiile si pacientii trebuie sa evite prezentarea
la serviciile de urgenta si sa inteleaga ca este recomandabil sa
amane toate vizitele la spital, cu exceptia cazului in care este
absolut necesar, pentru a evita riscul infectarii. in cazul modi-
ficarii prezentarii crizei epileptice, sa faca o Inregistrare video
acasa si sa solicite un consult cu ajutorul telemedicinii [74].
EEG trebuie efectua numai daca este considerata indispensa-
bila de catre un specialist in epilepsie.

La momentul actual nu sunt informatii precum ca persoa-
nele cu epilepsie sunt afectate mai mult de COVID-19 decat
persoanele sanatoase [46, 77, 78]. Doar ca in unele sindroame
epileptice rare, cum este epilepsia Rasmussen, sunt utilizate
medicamente care afecteaza si sistemul imunitar (corticost-
eroizii, imunosupresoarele), ceea ce creste riscul severitatii
bolilor virale. Cu toate acestea, aceste medicamente nu se re-
comanda de a fi intrerupte. Este necesar de a pastra o lista a
medicamentelor antiepileptice pe care le administreaza paci-
entul (inclusiv detalii despre doza, numarul de administrari
zilnice si modalitatea de administrare). Chiar daca la momen-
tul actual nu este prezent pericolul privind deficitul de apro-
vizionare cu MAE, este recomandabila furnizarea regulata de
medicamente si pastrarea unei rezerve pe o perioada scurta
de timp, dar stocarea medicamentelor trebuie descurajata.
Mult mai important este administrarea MAE regulat si con-
form prescriptiei medicului specialist. Este inadmisibila inlo-
cuirea unei denumiri comerciale cu alta, chiar daca substanta
activa este aceeasi. O atentie deosebita necesita pacientii care
initiaza un proces de descrestere a dozei in cazul epilepsiilor
rezolvate. Aceasta ar fi bine de amanat pe o perioada de timp.
La fel este necesara consultatia specialistului in cazul oricarei
alte modificari in administrarea MAE. De asemenea, este sa-
lutabild mentinerea unui stil de viata sanatos si evitarea fac-
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New treatment options for COVID-19 include antiviral, im-
munomodulatory and immunosuppressive drugs, as well as
supportive drugs. Some of the potential treatments may have
interactions with AED. This is why it is necessary to know the
drug interactions and adjust the dose of AED or anti-COVID-19
medication [75].

The European reference network EpiCARE has developed a
summary of recommendations for people with epilepsy in the
COVID-19 pandemic [76]. The patient with epilepsy should
never stop taking antiepileptic medication without consulting
a doctor. Families and patients should avoid presenting to the
emergency department and understand that it is advisable to
postpone all visits to the hospital, unless absolutely necessary,
to avoid the risk of infection. If the presentation of the epilep-
tic seizure changes, make a video recording at home and re-
quest a consultation using telemedicine [74]. The EEG should
only be performed if it is considered essential by a specialist
in epilepsy.

At present, there is no information that people with epi-
lepsy are more affected by COVID-19 than healthy people [46,
77, 78]. However, in some rare epileptic syndromes, such as
Rasmussen’s epilepsy, drugs that also affect the immune sys-
tem (corticosteroids, immunosuppressant) are used, which
increases the severity risk of viral diseases. However, these
drugs are not recommended to be discontinued. It is neces-
sary to keep a list of the antiepileptic medication that the pa-
tient is taking (including details about the dose, the number
of daily administrations and the method of administration).
Even if there is currently no danger of a shortage of supply of
AED, it is advisable to supply medicines regularly and keep a
supply for a short period of time, but the storage of medicines
must be discouraged. Much more important is the regularly
administration of AED and according to the prescription of the
healthcare specialist. It is inadmissible to replace one trade
mark name with another, even if the active substance is the
same. Particular attention should be paid to patients initiating
a dose reduction process for resolved epilepsy. This would be
good to postpone for a while. It is also necessary to consult a
specialist in case of any other changes in the administration
of the AED. It is also recommended to maintain a healthy life-
style and avoid harmful factors that facilitate the onset or re-
currence of epileptic seizures.

In conclusion, people with epilepsy face the same health
challenges during the COVID-19 pandemic as people without
this condition, which is why they should follow the same pre-
ventive measures as the general population, such as: (1) social
distancing; (2) avoiding contact with ill people; (3) washing
hands regularly; (4) regular disinfection of surfaces; and (5)
avoid touching hands, eyes, nose and mouth. However, pa-
tients with epilepsy and comorbidities should take a more
cautious approach to COVID-19. At the same time, during the
pandemic, health professionals, especially epileptologists,
need to focus not only on seizure control, continuity of supply
of anti-epileptic drugs and management of drug interactions,
but also on the mental health of patients with epilepsy, espe-
cially in those with drug-resistant forms.
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torilor nocivi, care faciliteaza aparitia sau reaparitia crizelor
epileptice.

In concluzie, persoanele cu epilepsie se confrunti in tim-
pul pandemiei cu COVID-19 cu aceleasi provocari de sanatate
ca si persoanele care nu au aceasta afectiune, din care motiv,
ar trebui sa urmeze aceleasi masuri preventive ca in popula-
tiei generale, cum ar fi: (1) distantarea sociala; (2) evitarea
contactului cu persoanele bolnave; (3) spalarea mainilor in
mod regulat; (4) dezinfectarea suprafetelor in mod regulat;
si (5) evitarea atingerii mainilor, ochilor, nasului si gurii. Cu
toate acestea, pacientii cu epilepsie si comorbiditati ar trebui
sa adopte o abordare mai prudenta cu privire la COVID-19. in
acelasi timp, in timpul pandemiei, specialistii din domeniul sa-
natatii, in special medicii epileptologi trebuie sa se concentre-
ze nu numai pe controlul crizelor, continuitatea aprovizionarii
cu medicamente anti-epileptice si gestionarea interactiunilor
medicamentoase, dar si pe sdandtatea mintala a pacientilor cu
epilepsie, in special a celor cu epilepsie farmacorezistenta.

3. Maladii demielinizante in contextul pandemiei
COVID-19

Una din patologiile neurologice ale sistemului nervos pe-
riferic cu impact major, implicat in patogenia COVID-19 este
sindromul Guillain-Barre (SGB). Pana in prezent (mai, 2020),
in literatura de specialitate au fost Inregistrate opt cazuri de
SGB asociate COVID-19 raportate din China, Iran si Italia. Zhao
si colab. au raportat primul caz de SGB la o femeie de 61 de
ani care a calatorit in Wuhan, China [79]. S-a prezentat cu o
slabiciune acuta in ambele picioare si oboseala musculara se-
verd, progresand in decurs de 1 zi. Studiul conducerii nervoa-
se (SCN) si electromiografia (EMG) au fost sugestive pentru
polineuropatie demielinizanta. A fost testatda pozitiv pentru
COVID-19. Autorul a concluzionat ca pe baza anamnezei epi-
demiologice, a limfopeniei si a trombocitopeniei la momentul
interndrii au fost In concordanta cu un patern parainfectios
al SGB din cauza COVID-19. Sedaghat si colab. au raportat un
barbat in varstd de 61 de ani cu diabet din Iran [80]. El a pre-
zentat paralizie ascendentd, care a dus la tetraplegie si para-
lizie faciala bilaterald, iar doud saptamani pana la prezentare
a avut tuse, febra si uneori dispnee. SCN / EMG a fost suges-
tive pentru neuropatie motorie acuta senzorial-axonala. Paci-
entului i s-au administrat imunoglobuline intravenos (IG IV).
Autorii au sugerat ca SGB ar trebui considerata o complicatie
neurologica a COVID-19, deoarece implicarea respiratorie este
frecventa in COVID-19 si poate fi un factor de risc pentru dez-
voltarea SGB. Virani si colegii sai au raportat SGB la un barbat
de 54 de ani din SUA [81]. El s-a prezentat cu o paralizie ascen-
denta rapida care a dus la dificultati respiratorii, absenta refle-
xelor osteo-tendinoase profunde, iar RMN-ul coloanei verte-
brale a fost normal. El a avut antecedente de diaree, anterioara
atacului acut de sldbiciune. A fost testat pozitiv COVID-19. A
fost tratat cu IG IV si antimalarice, cu raspuns pozitiv si a fost
indepartat de la ventilator. Toscano si colab. au raportat cinci
pacienti cu SGB din nordul Italiei [82]. Slabiciunea membrelor
inferioare si parestezia au fost principalele acuze la prezen-
tarea a patru pacienti, urmata de slabiciune faciald, ataxie si
parestezie la un pacient. Patru au avut reactia de polimerizare
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3. Demyelinating diseases in the context of the COVID-19
pandemic

One of the neurological pathologies of the peripheral ner-
vous system involved in the pathogenesis of COVID-19 is Guil-
lain-Barre syndrome (GBS). To date (May, 2020), eight cases
of COVID-19 associated GBS were reported from China, Iran
and Italy. Zhao et al. reported the first case of GBS in a 61-year-
old woman who traveled to Wuhan, China [79]. She presented
with acute weakness in both legs and severe muscle fatigue,
progressing within 1 day. The nerve conduction study (NCS)
and electromyography (EMG) were suggestive of demyelina-
ting polyneuropathy. She had also tested positive for CO-
VID-19. The author concluded that epidemiological history,
lymphopenia and thrombocytopenia at the time of hospitaliza-
tion were consistent with a parainfectious pattern of GBS due
to COVID-19. Sedaghat et al. reported a 61-year-old man with
diabetes in Iran [80]. He presented with ascending paralysis
that led to tetraplegia and bilateral facial palsy, and two weeks
before the presentation he had cough, fever, and sometimes
dyspnea. NCS / EMG was suggestive of acute sensory-axonal
motor neuropathy. The patient was given intravenous immu-
noglobulins (IV IG). The authors suggested that GBS should be
considered a neurological complication of COVID-19, as re-
spiratory involvement is common in COVID-19 and may be a
risk factor for the development of GBS. Virani and colleagues
reported GBS in a 54-year-old man in the United States [81].
He presented with a rapid ascending paralysis that led to brea-
thing difficulties, absence of deep deep tendon reflexes, and
normal spine MRI. He had a history of diarrhea, prior to the
acute attack of weakness. COVID-19 tested positive. He was
treated with IV IG and antimalarials with a positive response
and later was removed from the mechanical ventilation. Tosca-
no et al. reported five patients with GBS in northern Italy [82].
Lower limb weakness and paresthesia were the main culprits
in presenting four patients, followed by facial weakness, ataxia
and paresthesia in one patient. Four had a positive COVID-19
chain polymerization reaction (PCR) test from the nasopha-
ryngeal swab at the first visit, and the fifth was initially nega-
tive, but later became positive. At NCS / EMG - two patients
had features of demyelinating polyneuropathy, while three
had axonal polyneuropathy. All patients were treated with IV
IG. The treatment was repeated in 2 patients and one patient
underwent plasmapheresis. Additional large-scale studies are
needed to show this causal relationship between COVID-19
and GBS. Given that the most common symptoms of COVID-19
infection are reported respiratory infections and two-thirds of
patients with GBS usually report respiratory infections before
the onset of symptoms, therefore GBS should be considered as
a neurological complications of the COVID-19 infection. IV IG
therapy or plasmapheresis should be initiated in combination
with antiviral therapy [83].

Patients with multiple sclerosis (MS) are a vulnerable
group in the context of COVID-19, the mutual influence of
these two serious disorders remains unknown and needs to
be elucidated. According to reports from three specialized MS
centers in Italy, to date, there have been reported 150 patients
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in lant (PCR) pozitiva din tamponul nazofaringian la prima vi-
zitd, iar al cincilea a fost initial negativ, dar ulterior a devenit
pozitiv. La SCN / EMG 2 pacienti au avut trasaturi de poline-
uropatie demielinizant3, in timp ce trei aveau polineuropatie
axonala. Toti pacientii au fost tratati cu IG IV. Tratamentul a
fost repetat la 2 pacienti si un pacient a facut plasmafereza.
Sunt studii suplimentare la scara larga necesare pentru a de-
monstra aceasta relatie de cauzalitate intre COVID-19 si SGB.
Avand 1n vedere ca cele mai frecvente simptome ale infectiei
cu COVID-19 sunt infectiile respiratorii raportate si doua tre-
imi dintre pacientii cu SGB mentioneaza de obicei infectii res-
piratorii inainte de debutul simptomelor, prin urmare, SGB ar
trebui sa fie considerate ca fiind complicatii neurologice ale
infectiei cu COVID-19. Terapia cu IG IV sau plasmafereza tre-
buie initiata impreuna cu un tratament antiviral [83].
Pacientii cu scleroza multipla (SM) reprezinta un grup
vulnerabil in lupta impotriva COVID-19, influenta reciproca
a acestor doud grave patologii ramane inca o necunoscuta in
ecuatia medicinei mondiale si problema respectiva necesita a
fi profund elucidata. Conform rapoartelor a trei centre SM spe-
cializate din Italia pana la etapa actuala cu infectia COVID-19,
au fost diagnosticati 150 pacienti cu SM, 90% din care se afla
la tratament la domiciliu [84]. Pacientii aflati la tratament
imunosupresant sunt mult mai sensibili la complicatiile CO-
VID-19 din cauza absentei unui raspuns imunologic prompt.
In pofida acestui fapt, este sugerati ipoteza ci imunosupresia
poate, de asemenea, avea un rol protector in timpul infectiei cu
COVID-19, prin amortizarea unei reactii imune excesive, care
in unele cazuri poate provoca o deteriorare clinica considera-
bila [85]. Totodata este necesar de mentionat ca pacientii cu
o forma primar progresiva a bolii tratati cu ocrelizumab sunt
mai vulnerabili din simplu motiv ca au o varsta mai inaintata si
eventual cu alte comorbiditati. Tratamentul imunomodulator
poate reprezenta un factor predispozant la infectii sau unul
care exacerbeaza patologia de baza sau complicatiile postin-
fectioase. Dar pand la momentul actual nu este recomandata
intreruperea tratamentului de baza, deoarece riscul unui posi-
bil efect rebound 1n urma sistarii acestuia ar putea fi mai mare
decat posibilitatea infectarii cu noul coronavirus. Pacientii
tratati cu preparatele din grupa interferonilor: IFN beta-1a
sau IFN alfa; pot prezenta reactii adverse pseudogripale cum
sunt: febr3, frison, rinoree, tuse, ceea ce necesita diagnostic
diferential cu infectia cu COVID-19, dar totodatd nu exclude
o suprapunere a acestor doua conditii, in acest caz e necesara
o posibila sistare temporara a tratamentului imunomodulator
pentru a ameliora simptomatologia pacientilor [86]. Fingoli-
modul este un imunomodulator care administrat la pacientii
cu SM diagnosticati cu COVID-19 ar putea preveni o invazie
limfocitara pulmonara masiva, astfel prevenind sindromul de
detresa respiratorie acutd. Cel mai mare risc il prezinta paci-
entii aflati la tratament imunosupresant cu alemtuzumab sau
cladribine in ultimele 12 saptamani [87, 88]. O claritate incon-
testabila prezinta faptul cad acesti pacienti au nevoie de o per-
manenta monitorizare din partea sistemului medical, insa fara
o expunere la risc prin prezentarea la centrele specializate si
spitalele de profil. Alternativa ar fi telemedicina [89]. Sisteme-
le online in aceastd perioadad sunt imperative in mentinerea
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with MS and COVID-19 infection, 90% of whom are under-
going treatment at home [84]. Patients on immunosuppressive
therapy are much more sensitive to COVID-19 complications
due to the absence of a prompt immune response. Despite
this, it is suggested that immunosuppression may also play a
protective role during COVID-19 infection, by cushioning an
excessive immune response, which in some cases can cause
considerable clinical damage [85]. It should also be noted
that patients with a progressive primary form of the disease
treated with ocrelizumab are more vulnerable just because
they are usually older and possibly with other comorbidities.
Immunomodulatory treatment may be a predisposing factor
for infections or one that exacerbates the underlying patholo-
gy or post-infectious complications. But to date, discontinua-
tion of basic treatment is not recommended, as the risk of a
possible rebound effect following its discontinuation may be
greater than the possibility of infection with the new coronavi-
rus. Patients treated with interferon group drugs: IFN beta-1a
or IFN alpha; may have flu-like side effects such as fever, chills,
rhinorrhea, cough, which requires a differential diagnosis of
COVID-19 infection, but also does not rule out an overlap of
these two conditions, in which case a possible temporary ces-
sation of treatment is required in order to improve patients’
symptoms [86]. Fingolimod is an immunomodulatory drug
that administered to MS patients infected with COVID-19
could prevent massive pulmonary lymphocyte invasion, thus
preventing acute respiratory distress syndrome. The highest
risk of infection is considered to be in patients on immunosup-
pressive therapy with alemtuzumab or cladribine for the last
12 weeks [87, 88]. It is clear that these patients need perma-
nent monitoring by the medical system without exposure to
risk while presenting to specialized centers and hospitals. The
alternative would be the use of telemedicine [89]. Online sys-
tems during this period are imperative in maintaining doctor-
patient contact and ensuring optimal medical care.

4. Headache disorders during COVID-19 pandemic

4.1. Overview. Having analyzed the epidemiological data
from the last 20 years, one can see that viral infections have
sporadically caused several epidemics, such as severe acute re-
spiratory syndrome due to coronavirus (SARS-CoV) between
2002 and 2003, HIN1 flu in 2009, Middle East respiratory
syndrome due to coronavirus (MERS-CoV) which appeared
in Saudi Arabia in 2012, and most recently, in 2019-2020 -
severe acute respiratory syndrome due to coronavirus type 2
(SARS-CoV2) which has evolved rapidly towards a global pan-
demic COVID-19 affecting more than 4.2 million people and
causing more than 290 thousand deaths [90].

Headache as a symptom is very common in systemic viral
infections, and COVID-19 is no exception to that. Recent stud-
ies have shown that 8 - 15% of patients with COVID-19 infec-
tion reported headache [20, 91, 92], the presence of headache
in COVID-19 infection probably coexists with and is depen-
dent on fever.

Another totally opposite situation is the incidence of head-
ache in medical staff providing specialized care to patients
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contactului medic-pacient si asigurarea unei asistente medi-
cale optime.

4. Tulburdrile cefalalgice in timpul pandemiei COVID-19

4.1. Generalitdti. Analizand datele epidemiologice din ulti-
mii 20 ani, constatam ca infectiile virale au provocat sporadic
mai multe epidemii, cum ar fi sindromul respirator acut sever
datorat coronavirusului (SARS-CoV) intre 2002 si 2003, gripa
H1N1 1n 2009, sindromul respirator din Orientul Mijlociu da-
torat coronavirusului (MERS-CoV) aparut in Arabia Saudita in
2012, iar cel mai recent, in 2019-2020 - sindromul respirator
acut sever datorat coronavirusului de tip 2 (SARS-CoV2) care
a evoluat fulminant spre o pandemie globala COVID-19 (93)
afectand peste 4,2 mln de persoane si cauzand peste 290 mii
decese [90].

Cefaleea ca simptom, se intalneste foarte des in cadrul in-
fectiilor virale sistemice, iar COVID-19 nu este o exceptie. Stu-
diile recente au ardtat cd 8-15% dintre pacientii cu infectie CO-
VID-19 au raportat dureri de cap [20, 91, 92], prezenta durerii
de cap in infectia COVID-19 probabil fiind coexistentd cu febra
si dependenta de aceasta.

O altd situatie diametral opusa este incidenta cefaleei in
cadrul personalului medical antrenat in acordarea asisten-
tei medicale specializate pacientilor ce sufera de COVID-19,
unde, datorita specificul utilizarii echipamentului de protectie
personald, aproximativ 93% din personalul ce sufereau de o
tulburare cefalalgica anterioara au prezentat Inrautatirea du-
rerilor de cap, iar 80% din personal fara cefalee au dezvoltat
accese cefalalgice ,de novo” [93].

In acelasi timp persoanele ce suferd de migrena sau alte
tulburari cefalalgice fie episodice sau cronice vor continua
sa necesite asistentda medicala, ceea ce face ca atat instituti-
ile medicale cat si personalul medical sd ia masuri pentru a
oferi asistentd medicala specializatd, protejand in acelasi timp
pacientii si lucrdtorii de sanatate, minimizand raspandirea
virusului si folosind cu atentie resursele disponibile. Pentru
acesti pacienti, acum ca niciodatd, este argumentata folosirea
(In situatii acceptabile) a elementelor de telemedicina utili-
zand aplicatii / platforme sociale cu care un cetdtean obisnuit
este sau poate fi usor familiarizat. Contactul vizual jucand un
element important in discutiile cu aceste persoane din motiv
ca in conditiile de izolare socialg, tulburarea de anxietate si de-
presia se poate agrava si afecta negativ durerile de cap cronice
si pot duce la consum excesiv de medicamente.

4.2. Utilizarea medicamentelor antiinflamatoare, altor
analgetice si triptane. La momentul de fata nu exista dovezi
stiintifice concludente conform carora utilizarea medicamen-
telor antiinflamatorii nesteroidiene (AINS) agraveaza infectia
COVID-19, fiind doar informatii speculative ce leaga anumite
AINS, 1n special ibuprofenul, cu agravarea simptomelor la pa-
cientii COVID-19. Mecanismul patofiziologic consta in faptul
ca ibuprofenul poate modifica functia enzimei ECA2, care te-
oretic ar putea agrava simptomele infectiei cu COVID-19 [20],
insad nu a existat nicio confirmare clinica sau experimentala.
Potrivit Agentiei Europene pentru Medicamente [93] si a Ad-
ministratiei Medicamentelor si Alimentatiei din Statele Unite
[94], in prezent nu exista dovezi stiintifice care sa stabileasca o
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suffering from COVID-19, where, due to the usage specifics of
personal protective equipment, approximately 93% of staff
suffering from a previous headache disorder presented wors-
ening of headaches, and 80% of staff without headaches de-
veloped “de novo” headache attacks [93].

At the same time, people suffering from migraines or other
headaches, whether episodic or chronic, will continue to need
medical care, which implies that both medical institutions and
medical staff take steps to provide specialized medical care,
while protecting patients and health workers, minimizing the
spread of the virus and carefully using available resources. For
these patients, as never before, it is recommended the use (in
acceptable situations) of elements of telemedicine such as ap-
plications / social platforms with which an ordinary citizen is,
or can be easily acquainted. Eye contact plays an important
part in discussions with these patients because in conditions
of social isolation, anxiety disorders and depression can wors-
en and negatively affect chronic headaches and lead to exces-
sive use of medication.

4.2. Use of anti-inflammatory drugs, of other analgesics
and triptans. There is currently no conclusive scientific evi-
dence that the use of nonsteroidal anti-inflammatory drugs
(NSAIDs) aggravates COVID-19 infection, with only specula-
tive information linking certain NSAIDs, especially ibuprofen,
with worsening symptoms in COVID-19 patients. The suggest-
ed pathophysiological mechanism is that ibuprofen may alter
the function of the enzyme ECA2, which could theoretically
worsen the symptoms of COVID-19 infection [20], but there
was no clinical or experimental confirmation. According to the
European Medicines Agency (EMA) [93] and the U.S. Food and
Drug Administration (FDA) [94], there is currently no scien-
tific evidence linking ibuprofen or other NSAIDs to worsening
COVID-19. In medical practice, treatment guidelines are based
on clinical trials. NSAIDs, in particular, ibuprofen, naproxen,
diclofenac and tolfenamic acid have been shown to be effective
and safe in clinical trials related to the symptomatic treatment
of migraine and other types of headache and are therefore rec-
ommended for the acute treatment. Moreover, indomethacin
is the only treatment available for some autonomic trigeminal
headaches [95].

The use of paracetamol and triptans for the treatment of
migraine attacks is safe.

4.3. Use of corticosteroids. Prolonged use of corticosteroids
can cause immunosuppression and predispose people to in-
fections, including COVID-19 infection. In certain clinical situ-
ations such as a cluster-type headache or migraine status, it
may be necessary to use corticosteroids in the acute phase in
order to stop the headache attack prolongation. The indication
for the use of steroid drugs should be carefully considered by
the specialist doctor, who will decide, in each individual case,
the dose and method of administration, according to the treat-
ment guidelines. It is currently recommended that the maxi-
mum number of days of corticosteroid treatment should be
reduced in order to decrease the potential risk of infection in
these patients [96].
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legatura intre ibuprofen sau alte AINS si agravarea COVID-19.
In practica medical3, ghidurile de tratament se bazeaza pe stu-
dii clinice. AINS, in special ibuprofenul, naproxenul, diclofena-
cul si acidul tolfenamic, au dovedit eficacitatea si siguranta in
studiile clinice ale tratamentului simptomatic al migrenei si
altor tipuri de cefalei si, prin urmare, sunt recomandate pen-
tru tratamentul acut. Mai mult decat atat, indometacina este
singurul tratament disponibil pentru unele cefalalgii autono-
me trigeminale [95].

Utilizarea paracetamolului si a triptanelor pentru trata-
mentul atacurilor de migrena sunt sigure.

4.3. Utilizarea corticosteroizilor. Utilizarea de duratd a cor-
ticosteroizilor poate provoca imunosupresie si predispune
persoanele citre infectii, inclusiv infectia cu COVID-19. In anu-
mite situatii clinice cum ar fi accesul de cefalee de tip cluster
sau status migrenos, poate fi necesara utilizarea acuta a cor-
ticosteroizilor cu scopul cuparii atacului de cefalee. Indicatia
utilizarii preparatelor steroide trebuie considerata cu atentie
de catre medicul specialist, care va decide, in fiecare caz in-
dividual, doza si modul de administrare, conform ghidurilor
de tratament. in prezent, se recomanda reducerea maximala
a numadrului de zile de tratament cu corticosteroizi pentru a
micsora riscul potential de infectie la pacientii in cauza [96].

5. Particularitdti psihoneurologice ale pandemiei
COVID-19

in cadrul pandemiei COVID-19, un numar estimat de 2,6
miliarde de oameni (aproximativ o treime din populatia pla-
netei) traieste sub o forma de stare de urgenta sau carantina.
Focarele raspandite de COVID-19 sunt asociate cu stres psiho-
logic si simptome de boli mintale [97]. Teama de a pierde con-
trolul asupra situatiei si de a nu face fatd acesteia este motivul
principal pentru o serie de tulburari mintale. Psihiatrii din in-
treaga lume ar trebui sa fie constienti de aceste manifestari,
de corelatiile lor si de strategiile de gestionare ale acestora
[98]. Impactul pe termen lung al COVID-19 asupra sanatatii
mintale poate dura sdptamani sau luni pentru a deveni pe de-
plin evident, iar gestionarea acestui impact necesita eforturi
evidente [99]. La nivel individual, aceasta se poate manifesta
ca comportament dezadaptat, iar la un nivel social mai larg,
poate duce la neincrederea fatd de autoritatile publice si la an-
xietate sociala. Grupurile cele mai expuse la tulburari mentale
pe termen lung sunt angajatii din sanatate care se afla in prima
linie, tinerii sub 30 de ani, persoanele in etate si copiii. De fapt,
frica de necunoscut duce la un nivel mai mare de anxietate atat
la persoanele sanatoase, cat si la cele cu probleme de sanata-
te mintala preexistente, iar teama publica nejustificata poate
duce la discriminare si stigmatizare [100].

Situatia actuala provoaca probleme de sdanatate mintal3,
cum ar fi stresul, anxietatea, simptomele depresive, insomnia,
negarea, furia si frica. Aceste probleme de sanatate mintala
afecteaza atentia si capacitatea de luare a deciziilor [101]. Pre-
valenta in populatia generald a stresului posttraumatic a fost
cuprinsa Intre 4% si 41%, iar prevalenta depresiei majore a
crescut cu 7% dupa izbucnirea focarului de COVID-19. Exista
factori care pot creste riscul de a dezvolta astfel de conditii
descrise: sexul feminin, statutul socioeconomic mai scazut,
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5. Psychoneurological features of the COVID-19 pan-
demic

Currently, an estimated 2.6 billion people - one-third of the
world’s population - is living under some kind of lockdown or
quarantine. Widespread outbreaks of infectious disease, such
as COVID-19, are associated with psychological distress and
symptoms of mental illness [97]. The fear of losing control of
the situation and not coping with it is the main reason for a
number of mental disorders. Psychiatrists across the world
should be aware of these manifestations, their correlates, and
strategies to manage them that encompass both the needs of
specific populations [98]. The long-term mental health impact
of COVID-19 may take weeks or months to become fully appar-
ent, and managing this impact requires concerted effort [99].
At an individual level, this can manifest as maladaptive behav-
iours (repeated medical consultations, avoiding health care
even if genuinely ill, hoarding particular items); at a broader
societal level, it can lead to mistrust of public authorities and
social anxiety. The groups most exposed to long-term mental
disorders are front-line health workers, young people under
30, the elderly and children. In fact, the fear of the unknown
leads to a higher level of anxiety in both healthy people and
those with pre-existing mental health problems, and unjusti-
fied public fear can lead to discrimination and stigmatization
[100].

The current situation causes mental health problems such
as stress, anxiety, depressive symptoms, insomnia, denial,
anger and fear. These mental health problems affect the pa-
tients and the general population and also have impact on
the attention, understanding and decision-making capacity of
medical staff , which could hinder the fight against COVID-19,
but they could also have a lasting effect on their overall well-
being [101]. The prevalence in the general population of PTSD
ranged from 4% to 41%, the prevalence of major depression
increased by 7% after these situations. There are some fac-
tors that increase the risk of developing these conditions in
the occurrence of these situations that are: female sex, lower
socioeconomic status, interpersonal conflicts, frequent so-
cial media use and lower resilience and social support [100].
Other mental disorders that can be adversely affected are so-
matoform and behavioral disorders, obsessive-compulsive
disorders, alcoholism and narcotic use, eating disorders and
other lifestyle disorders.

Isolation during a pandemic is an unpleasant experience.
Separation from loved ones, the loss of freedom, uncertainty
over disease status, and boredom can, on occasion, create
dramatic effects. Studies on the mental state of quarantined
people suggest that the quarantine situation can be consid-
ered a mental trauma. Among the dramatic effects of isolation
are suicide, episodes of intense anger. Some develop insomnia
caused by anxiety. This adds, among other things, to the fear
of losing loved ones and the prospect of financial difficulties
[102].

Community psychological interventions could have some
effects in reducing the symptoms of post-traumatic stress, de-
pressive symptoms and anxiety during these stressful events.
Special efforts should be direct to vulnerable populations [97],
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conflictele interpersonale, utilizarea frecventa a retelelor so-
ciale si scaderea suportului social [100]. Alte tulburari psihice
care pot fi afecta in mod negativ sunt tulburarile somatoforme
si comportamentale, tulburarile obsesiv-compulsive, alcoolis-
mul si consum de substante narcotice, tulburari de alimentatie
si alte tulburari legate de stilul de viata.

Izolarea In vremea pandemiei este o experienta neplacuta.
Separarea de cei apropiati, pierderea libertatii, nesiguranta
privind stadiul bolii, uneori, creeaza efecte dramatice. Studiile
privind starea mentala a persoanelor aflate in caranting, su-
gereaza ca situatia de carantina poate fi considerata ca o tra-
uma psihica. Printre efectele dramatice ale izolarii se numara
suicidul, episoadele de furie intensa. Unii dezvolta insomnie
cauzatd de anxietate. Acest lucru se adauga, printre altele, la
teama de a-i pierde pe cei apropiati si la perspectiva greutati-
lor financiare [102].

Interventiile psihologice comunitare ar putea avea unele
efecte in reducerea simptomelor stresului posttraumatic, a
simptomelor depresive si a anxietatii in timpul acestor eveni-
mente stresante. Eforturile speciale ar trebui sa fie indreptate
catre populatia vulnerabila [97], inclusiv pacienti infectati, fa-
miliile lor, persoanele cu afectiuni medicale preexistente (atat
fizice si / sau psihice) [102], furnizorii de servicii de sanatate,
in special asistente medicale si medici care lucreaza direct cu
persoanele infectate de COVID-19 [101].

Concluzii

Desi manifestarile neurologice ale COVID-19 nu au fost
inca pe deplin intelese, cert este faptul ca o mare parte dintre
acesti pacienti, In special cei care sufera de o boald severa, pre-
zinta simptome de implicare a SNC, cu manifestari neurologi-
ce. Studiile epidemiologice viitoare si inregistrarile de cazuri
clinice ar trebui sa elucideze incidenta reald a complicatiilor
neurologice in cadrul COVID-19, mecanismele lor patogene si
optiunile lor terapeutice. Ceea ce ramane o prioritate este, de
fapt ceea ce fac mereu neurologii in primul rand, o evaluare
atenta a caracteristicilor clinice. Punctul cheie este diferen-
tierea oricaror efecte directe ale virusului de efectele bolilor
sistemice asupra sistemului nervos. Alte variabile care trebu-
ie sa fie luate n considerare sunt toxicitatile si interactiunile
medicamentoase, precum si morbiditatile inerente si, ca intot-
deauna, studiile postmortem vor fi cruciale pentru a clarifica
rolul jucat de SARS-Cov-2 1n determinarea manifestarilor ne-
urologice.
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that includes: infected and sick patients, their families and col-
leagues, individuals with preexisting medical conditions (both
physical and / or mental) [102], healthcare providers, espe-
cially nurses and doctors who work directly with sick or quar-
antined people [101].

Conclusions

Although the neurological manifestations of COVID-19
have not yet been fully understood, it is certain that a large
part of these patients, especially those suffering from a severe
disease, show symptoms of CNS involvement, with neurologi-
cal manifestations. Future epidemiological studies and clinical
case records should elucidate the true incidence of neurologi-
cal complications in COVID-19, their pathogenic mechanisms
and their therapeutic options. What remains a priority is in
fact what neurologists always do first, a careful assessment of
clinical features. The key point is to differentiate any direct ef-
fects of the virus from the effects of systemic diseases on the
nervous system. Other variables that need to be considered
are drug toxicity and interactions, as well as inherent mor-
bidities, and, as always, postmortem studies will be crucial to
clarify the role played by SARS-Cov-2 in determining the neu-
rological manifestations.
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