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Neurological manifestations found in children
with multisystem inflammatory syndrome
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Abstract. The pandemic that resulted from the spread of
SARS-CoV-2 viral infections has affected the population
worldwide but has characteristically shown a preponderance
for affecting adults. However, cases of SARS-CoV-2 infec-
tion have been reported in children, showing a systemic echo
and severe damage. Multisystem inflammatory syndrome in
children (MIS-C) can occur, on average, 4 weeks after the
infection of a child with SARS-CoV-2. The aim of the present
study was to examine 30 cases of children affected by MIS-C
in terms of symptoms, laboratory tests, and evolution. Patients
included in the study presented with neurological symptom-
atology including headache, meningism, and drowsiness.
Treatment was administered in concordance with the protocol
for MIS-C. The evolution of the patients in the present study
was favorable and the symptomatology remitted in days to
weeks. The importance of identifying the features of this
disease, its treatment, and that the most probable evolution is
favorable is significant in the medical world, especially as the
pandemic is ongoing.

Introduction
A worldwide pandemic was triggered with the manifestation

of the SARS-CoV-2 virus (COVID-19). Millions of indi-
viduals have since succumbed and millions more have been
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infected (1). Fever, cough, shortness of breath, tiredness, and
malaise are the primary clinical symptoms of this disease in
adults (2). Although infections in children were considerably
fewer than in adults at the start of the epidemic, with the intro-
duction of quarantine and spending time only indoors, more
cases began to appear in children who came into close contact
with infected family members (3).

Despite the rise of the COVID-19 pandemic in Asia
and its rapid spread across the globe, doctors were relieved
that the virus affected the majority of children with minor
symptoms (4). However, in April 2020, the United Kingdom's
National Health Service issued a warning regarding cases of
school-aged children and adolescents with fever, hypotension,
severe abdominal pain, and cardiac dysfunction who screened
positive for SARS-CoV-2 infection via a nasopharyngeal
RT-PCR or antibody (Ab) test (4). Due to their elevated levels
of interleukin (IL)-6, these patients often needed inotropic
support to improve cardiac output, with just a few needing
extracorporeal membrane ventilation. After a few days, the
majority of the children were no longer in need of critical
care and had completely recovered. However, a few children
succumbed as a result of complications associated with extra-
corporeal membrane oxygenation (3,4).

Young patients with acute COVID-19 infection may
be asymptomatic or they may have a fever, cough, nasal
congestion, and/or digestive symptoms (4), and often do not
require hospitalization. However, in some cases, children
may develop a multisystemic inflammatory syndrome after
becoming infected with the SARS-CoV-2 virus, a condition
that has been termed multisystem inflammatory syndrome in
children (MIS-C). Throughout the UK (5), Italy (6), Spain (7),
France (8), Switzerland (8), and the US (8), the Centers for
Disease Control and Prevention developed a case definition
for use in the US and termed it MIS-C.

During the SARS-CoV-2 virus pandemic, pediatricians
observed fever and multisystem inflammation as being
present in hospitalized children. In several cases, the patients
were severely affected with multiorgan shock and collapse
that necessitated intensive care, and several cases presented
with characteristics of Kawasaki disease (KD) or KD shock
syndrome (6,8-10).
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Between 3 March and 14 April 2020, only 48 children
required admission to a pediatric intensive care unit (PICU),
according to an early retrospective research assessing pedi-
atric outcomes at 46 pediatric institutions throughout North
America (11). The United Kingdom's Pediatric Intensive Care
Society issued a warning about an increase in the number of
children presenting with a multisystem inflammatory disease
resembling KD or toxic shock syndrome, with many children
testing positive for COVID-19 (12). The New York State
Department of Health reported 15 first cases with symptoms
consistent with those described above on 4 May 2020, and by
17 May 2020, 145 suspected cases had been recorded in New
York state hospitals (11).

MIS-C has been detected in a number of nations affected by
the COVID-19 pandemic. Starting from the spring of 2020, the
above disease has been referred to as a Kawasaki-like disease
in Western nations (5). MIS-C is a hyperinflammatory condi-
tion that can progress to macrophage activation syndrome,
or cytokine storm, as reported by Kabeerdoss er al (13).
Neurological manifestations that correlated with SARS-CoV-2
infection present in adults included encephalitis, meningitis,
encephalopathy, stroke, seizures, and anosmia (14). However,
there were limited instances of neurological symptoms associ-
ated with SARS-CoV-2 infection in children (15).

The aim of the present study was to examine 30 cases of
children affected by MIS-C in terms of symptoms, laboratory
tests, and evolution. The evolution of the disease was favor-
able, which is encouraging for the medical field.

Patients and methods

Ethics and consent. A retrospective, observational, descrip-
tive study was conducted between August 2020 and May 2021
in the Pediatrics Clinic of Constanta County Emergency
Hospital. The present study was authorized by the Ethics
Committee of the Constanta Clinical Hospital in Romania
(no. 24/22.07.2020), and all the guardians completed an
informed consent form. All measures to ensure the safety of
hospital staff were adhered to.

Inclusion and exclusion criteria. The inclusion criteria for
the study were patients with signs, symptoms, and elevated
laboratory markers who met the CDC case definition criteria
for MIS-C, and who presented with multisystemic and neuro-
logical impairment. The exclusion criterion was the existence
of a pre-existing neurological condition.

Patient data. The study included 30 patients of age ranging
for both boys and girls between 8 months and 15 years. The
laboratory data, imaging studies including a craniocerebral
MRI, and confirmation of SARS-CoV-2 infection via igG
anti-SARS-CoV-2 antibodies (method: microparticle chemi-
luminescence, CMIA), therapy, and evolution were collected
for each patient.

Results
General. In the present study, 30 patients with MIS-C were

identified, of whom 14 had neurological manifestations. Of
these 14, 10 patients (71%) were male.

Table I. Symptoms of the study group with MIS-C.

Symptoms No. of patients

Headache 1
Ataxia

Photophobia

Difficulty walking
Meningism

Diplopia

New appeared strabismus
Drowsiness

Lethargy

Alteration of consciousness
Skin hyperaesthesia

AN N = = O b~ W=

MIS-C, multisystem inflammatory syndrome in children.

Symptoms experienced by MIS-C patients. The most common
neurological manifestations in MIS-C were headache
(11 cases), meningism (9 cases), and drowsiness (7 cases).
Skin hyperesthesia and altered consciousness were reported
in 6 patients. Patients experienced photophobia, ataxia, and
lethargy in 5 cases, respectively. One patient from each of
the studied groups presented new diplopia and strabismus,
and subsequently a craniocerebral MRI was performed, from
which demyelinating lesions were detected. The symptom-
atology is described in Table I.

Clinical features. According to the treatment protocol from
MIS-C, all patients in the study group received human immu-
noglobulin IV at a dose of 2 g/kg for a single administration
and acetylsalicylic acid at a dose between 3 and 5 mg/kg/day. In
addition, methylprednisolone was administered to 5 patients at
a dose of 3 mg/kg/day and 7 patients at a dose of 5 mg/kg/day.
The detailed information of some cases is provided in Table II.
No patient required inotropic medication.

Discussion

MIS-C. MIS-C following SARS-CoV-2 infection is character-
ized by persistent fever, increased inflammatory markers, and
multisystemic impairment (16). MIS-C can occur, on average,
4 weeks after infection of a child with SARS-CoV-2. The child
may have acquired the virus via an asymptomatic contact, and
in certain instances, the youngster and their family may be
unaware they have been infected. Multisystem damage most
often includes heart, mucocutaneous, gastrointestinal, and
neurological damage.

The report by Abdel-Mannan et al in April 2020 described
52% of neurological symptoms associated with MIS-C,
including headache, lethargy, altered consciousness, encepha-
lopathy, dysarthria/dysphonia, hallucinations, ataxia, and
convulsions (17).

Neurological manifestations in MIS-C are common
and often include headache, lethargy, confusion, and irri-
tability. More severe neurological manifestations, such as



EXPERIMENTAL AND THERAPEUTIC MEDICINE 23: 261, 2022

(zDpwugg paseadde
(989) dNgo1d-LN snuisiqens moN
(Kep/3y/3u ¢) (6'807) unLIg HUSERITE A
aefonbas auojostupaIdjAyIoIN- (79L) uadounqry SUOIS9[ ‘erqoydojoyq
[e2130[01NAU INOYIIM proe o1jAo1[es|£120y - (L8) ¥sd 20C-D31qy  SuneurjoAwep-TYN ‘erdordiq
K1oa0001 9)o[dwo) (3343 2) AI OI (I€8D™Dd  T-AOD-SUVS LD ‘ayoepesHq N S
(P PUwIq a
(98$) dNgO1d-IN
(Kep/3y/3u ¢) (6€S) unuog SSaUISMOI(
oejonbas ouojostupaId[APoN- (09¢) ualounqig $SSQUSNOTIOSUOD
[22130]0INAU JNOYIIM proe JI[AdI[es[A10Y - (Lg) ¥sA LO'S- D3I AV Jo uonery
K1or0021 9)odwo) (333 2) AI OI- (€69)¥YDd  T-AOD-SUVS [euLIou-DgH ‘ayoepesy N v
(6'7) I
(Kep/3y/3w ¢) (010 1) dANgOId-ILN Supjrea Lmoynq
oejonbas quojostupaId[AyIoN- (LS¢€) unuayg ‘ersoyisoeradAy unyg
[eJ130[0IN3U INOYIIM Pp1O® J1[ADI[BS[A10V - (9.%) ualouniqry 97°9- D3I qV [ewIou-1.D ‘oyoepeoy
K1aa0001 Ao[dwo) (333 27) AI OI QD IS (6) IDd  T-AOD-SUVS [eIqa19001URID) “wSISUIUSIN N €
(zeo) pPuaa
(¥17) dNgO1d-IN
(6£€) untog Sunjrem Amogyq
Jefonbas proe ($6S) uadouniqry {SsauISmoI(
[e0130[0INAU JNOYIIM o11Ao17es[£190V/ - (z9) ¥sd LS~ D3 qV ‘A3reyyo] syjuout 4
K1an0001 9301dwio) (3%/3 7) A1 OI (82)¥Dd  T-AOD-SUVS SUON “erqoydojoyq sIeak 7 Ad T
SSQUSNOIOSUOD
JO uoneIdN Y
(¥S'y) owig “ASreyro]
(0T€'0) ANFOId-LN ‘ssauIsmolI(]
(6€1) untog “erqoydojoyq
aefonbas proe (01%) ueSouniqry SWSISUTUSIA
[eo130[0IN3U INOYPIIM OI[ADI[BS[A100Y/ - (62 ¥Sd 86'C- D3 qQV [ewIou ‘oyoepeoy syuow O
K1oa0001 9)odwo) (333 2) AI OI- (98¢ ™Dd  T-AOD-SUVS -LD [BIQaId00TURID ‘Bunyem Lnoyiig s1eak ¢ d 1
uonn[oAyq judwjeal], (Tw/3d) 9-11 7-AOD-SUVS suone3NsIAUL suonelsojIuBw By XS "ON
(Tuw/3d) gNgoad-1IN 10J uondYuUI [ed130[0InaN [ed130[0InoN
(Juu/Su) UnIRg Jo jooid

(Ip/3w) udsouLIqry

(g/ww) ¥YSq
(Ip/3wn) ¥Dd

:sIoyJeWw AI0jRWWRHUL

“soInyey [eorur]d pue soyderSowap jusned ‘I °[qeL



MIHALI et al: NEUROLOGICAL MANIFESTATIONS FOUND IN MIS-C

(z80) pwIa a

(858) dNFO1d-IN
(Kep/3y/3w ¢) (L' 167) uniog
ae[anbas uojostupaid[AyISN (016) uaSounqry ‘A3reio]
[0130]0INAU JNOPIM proe o1jAo1[es[A10y - (1¥) ¥sd 8L ¥~ D31 qQV Anqey
K19a0021 9)01dwo) (333 2) AI OI- (69°01) ¥Dd T-AOD-SUVS “oyoepeay N 01
(L' 1) IPwIq a ersoyisoetadAy uryg
(L20'1) ANgOod-IN (BIXBIY {SSQUSNOIOSUOD
(Kep/3y/3u G) (8'16¢) untog Jo uoneray
oejonbas suojostupaid[AyIoN- (¢59) ualouniqrg ‘ASreyio]
[22130[0INAU IO proe o1£o11es[£100y - (zL) ¥s4d 8Lt~ D31 qV LD [BIqa19001uBId “Kyriqestag
A12r0001 9)a[dwo) (3%/3 7) A1 DI (8L°81) ¥Dd CAOD-SYVS [eWION -9yoepesy N 6
(Ir¢) Pwga
(8L8°1) ANFOId-LN
(Aep/3y/3w ¢) (¢'6$9) untag SSQUSNOIOSUOD
ae[anbas suojostupaId[AyIoIN- (#99) ualouniqry 1D JO uoneIdy
[eo130[0IN3U INOYIIM p1oR O1]A01[BS[A190V - (eL) ¥Ssd TrI- D3I qV [BIga19001URID ‘oyoepeoy
K1aa0021 9)01dwo) (333 2) AI OI- (S9°¢1) ¥Dd T-AOD-SUVS [eULION ‘wSISUIUSI N 8
(€T o) pPUIq
(£28°1) dANgo1d-ILN e1soysoesadAy
(Kep/3y/3u ¢) (6'STL) untog uryg ‘erxery
oejonbas suojostupaid[AyIoN- (¢S) ualouniqig {ASreyo]
[eo1S0[0INaU JNOYIIM p1oe o1jAo1[es[A100Y - (¢t) S 6¢ L- D3 qV 1D [81qa19001URIO ‘erqoydojoyq
A12r0901 9)2]dwo) (3%/3 7) A1 OI- (85'TT) ¥Od T-AOD-SIVS [PWION HUNERITE A N L
(SL)9o-TI ersoyseeIadAy uryg
(F1°¢) PwIq q {$SQUSTNIOIISUOD
(L0'7) ANFOId-LN Jo uonery
(Kep/3y/3w ¢) (6807) unLRg ‘ayoepesy
ae[anbas suojostupaId[AyIoIN- (¢81) uadounqry ‘erdopdiq
[0130]0INAU JNOPIM proe o1jAo1[es[A1a0Y - (L8) ¥sd €01- D31 qV ‘erqoydoloyq
K19A0021 9)01dwo) (333 2) AI OI (1$'L2) ¥Dd T-AOD-S¥VS ‘WSISUIUSA N 9
uonnoAyg juswleal], (quy3d) 9-11 7-AOD-SMVS Suone3INsaAUl suonelsojIuBw advy XS "ON
(quwy/3d) gNgoad-IN J10J uondYuI [eo130[0InaN [eo130[0InaN
(Ju/Su) NI Jo jooid
(1p/3ur) uoSouriqry
(y/wur) ¥Sq
(1p/3w) YOd

:sIoMIeW AIOJRUIURU]

"panunuoD ‘1 d[quL



EXPERIMENTAL AND THERAPEUTIC MEDICINE 23: 261, 2022

-opndad onainuyeu ‘GNgoId-1N ¢9Jel UONBIUSWIPAS AIAD0IYIAID “YSH ‘uonoear ureyd aserowi|od ‘Y4 ‘AyderSowo) payndwod ‘1D (orewo] ¢ orew ‘|

(L1 1) ewaa

(956) ANF01d-LN Sunyem
(Kep/3y/3ur G) (S¥1) unuog Amoyjiq ‘erxery
oejonbas ouojostupaId[APoN- (019) uaSounqrg ‘ersaysorradAy urys
[22150[0INAU INOYIM proe o1jAo1[es[A190y - (c7) ¥sa TTI- D31 Qv ‘ASreyory
K1an0001 9101dwio) (3%/3 7) A1 OI (1'6) ¥Dd T-AOD-SIVS ‘ssoursmoI d 71
(L) wewig a
(00$) dNFO1d-IN
(Kep/3y/3u G) (052) unte] WSISUTUAN
oeronbas quojostupaId[AIoN- (0ZS) uaSounqry {SSQUISMOI(
[0130]0INAU INOYIIM proe o1jAo1[es|A120y - (0¢) ¥sd $'9- D31 qV ‘erxely
K12A0091 9)1dwo) (333 7) AI DI (TeD ¥dd T-AOD-SUVS ‘ayoepeaH N €l
(60'0) PWIq A
(SS¥'T) ANFOId-ILN
(Kep/3y/3uw G) (9°005) unuRg oydEpEoH
oejonbas ouojostupaId[APoN- (69¢) uagouriqrg ‘ersoyysoeradAy
[eo1So[0Inau JnOYIIM proe o1[Ao1[es[A100y - (#6) dsd 10 L- DSI qQV up[S ‘ssaursmoli(]
K1an0001 9101dwio) (3%/3 7)) A1 OI (r$C1) ¥Dd T-AOD-SIVS “WSISUTUSA N Tl
vIsoyisorIadAy
(69'v) PWIQ unyg ‘erxeyy
(655°9) dNF0Id-LN ‘wsISuruopy
(Kep/3y/3w ¢) (L LL9) uniag £SSOUSNOIOSU0D
aefonbas auojostupaIdjAYIoIN- (L09) uadounqry JO uoneIdy
[eo130[0INAU INOYIIA Pp1o® OI[AdI[BS[A100V/ - (0z1) dSH 10L- D31 qV $SSQUISMOI(T
K1an000a1 9101dwio) (33/3 7) A1 OI (89'0¢) ¥Dd T-AOD-SIVS ‘yoepesH d 1
uonnjoAyg JUOUIIBAL], (Tuy/3d) 9-11 7-AOD-SUVS suonesnsaAul SuoneIsayIuew a3y Xa§ "ON
(quy/3d) gNgoad-IN 10} uondYuUI [eo130[0INaN [eo130[0InaN
(Ju/Su) unreg Jo joold
(1p/3ur) uoSouriqry
(y/wur) ¥Sq
(Ip/3w) ¥Dd

:sIoYIeW AIOJRUUR[U]

"panunuoD ‘1 d[quL



6 MIHALI et al: NEUROLOGICAL MANIFESTATIONS FOUND IN MIS-C

encephalopathy, seizures, coma, stroke, meningoencephalitis,
and meningitis, occur at a much smaller percentage, as recently
reported (17,18).

A study conducted in the US showed that of 616 patients
with MIS-C, 20% had neurological manifestations (19).
In addition, severe, life-threatening neurological disorders
occurred in 20 patients (3%), including severe encephalopathy,
demyelinating lesions, stroke, acute cerebral edema, and
Guillain-Barre syndrome.

In the present study, treatment was provided according to
the current recommendations of the international treatment
guidelines for MIS-C with immunoglobulin, methylpredniso-
lone, and acetylsalicylic acid. The evolution was favorable in all
cases, with recovery without neurological sequelae. In adults,
human plasmapheresis or intravenous immunoglobulin was
reported to be beneficial for neuroinflammatory complications,
including COVID-19-linked autoimmune meningoencepha-
litis (20). In children, the therapeutic effect of plasmapheresis
remains unclear. All the patients with MIS-C who received
intravenous immunoglobulin and/or methylprednisolone fully
recovered without neurological sequelae (21).

Cheung et al (22) included 17 patients in their study, all of
whom presented fever, 14 presented gastrointestinal symptoms
of whom the majority presented mucocutaneous findings, and
13 patients experienced shock. All 17 patients had increased
levels of inflammatory markers, the majority having lympho-
penia, and all were positive for SARS-CoV-2 infection.
There were no deaths among the patients and they were all
released (21).

Until the end of April 2020, SARS-CoV-2 infection in chil-
dren was believed to be asymptomatic or to produce moderate
febrile sickness (23). Riollano-Cruz et al (23) described
15 pediatric COVID-19 patients that manifested symptoms
consistent with a multisystemic hyperinflammatory syndrome
that overlapped several characteristics with well-characterized
systemic inflammatory diseases. Not all patients tested positive
for SARS-CoV-2 through molecular testing of nasopharyngeal
specimens in their research. However, all the patients tested
positive for SARS-CoV-2 in lower respiratory specimen test,
indicating that, although COVID-19 infection produced this
symptomatology, the hyperinflammatory condition observed
in these children was probably triggered by a post-infectious
cytokine storm instead of direct viral replication-induced cell
damage.

The relative absence of pulmonary findings in pediatric
COVID-19 cases compared to adults raises further concerns
regarding pathogenesis, since pulmonary involvement does not
appear to be the main source of dysfunction in SARS-CoV-2
infection in children (24). Brown et al (24) reported infiltration
by CD45RO* T lymphocytes (activated or memory) and cyto-
toxic CD8* T lymphocytes in coronary artery aneurysms from
patients with fatal acute coronary arteritis KD, concluding
that this finding suggests the existence of an intraepithelial
pathogen, most probably viral, continuing to support an endo-
thelium-mediated cause. Varga et al (25) recently reported
the presence of virus-like particles in endothelial cells and
endotheliitis in COVID-19 patient tissues. Endothelial cell
dysfunction caused by direct viral infection may account
for the poor systemic microcirculatory function observed in
COVID-19 patients.

There have been documented differences in disease
outcomes across races and ethnic groups following
SARS-CoV-2 infection, with individuals of African
descent (21), African Americans (22), Hispanics (23), and
individuals from Latin America (24) experiencing more
severe sickness, hospitalizations, and fatalities. The lineage of
COVID-associated MIS-C patients demonstrated the essential
nature of preventing viral transmission in this age range.

Differences between the KD and MIS-C.Doctors have identified
clinical parallels between MIS-C and KD, a febrile disease that
occurs in early infancy and leads to inflammation of the blood
vessels, which may result in coronary artery aneurysms (25).
Patients with MIS-C may exhibit comparable symptoms to
those with KD, including fever, dilated conjunctival vessels,
rash, and oropharyngeal erythema (25,26). Nevertheless, these
clinical signs are not diagnosis-specific and may be identified in
a variety of infectious diseases in children.

In the last 50 years, the epidemiology of KD has been docu-
mented globally, with 80 percent of cases occurring in children
under the age of five years and a peak incidence at 10 months of
age. This is in striking contrast to the epidemiology of MIS-C,
a disease that mostly affects older children and adolescents.
Laboratory data consistent with MIS-C, such as leukopenia and
extremely high ventricular natriuretic peptide values, were not
consistent with KD. Asian children have the greatest prevalence
of KD worldwide, while African-born children are more suscep-
tible to MIS-C. In China or Japan, no instances of MIS-C have
been reported (26). Both diseases have very distinct epidemi-
ologies. While SARS-CoV-2 has not been definitively linked to
MIS-C, the observation that MIS-C occurred during COVID-19
outbreaks in Europe and the US supports this theory.

Link between MIS-C and SARS-CoV-2. Whether or not
MIS-C is associated with SARS-CoV-2 infection, the patho-
physiological mechanism of the disease remains unclear.
Other authors have suggested that, MIS-C is not the conse-
quence of acute viral infection, but rather a post-infectious
phenomenon associated with exacerbation of the disease
mediated by IgG antibodies (25,26). This phenomenon
occurs for two main reasons. First, MIS-C cases have been
delayed in certain regions relative to the peak of SARS-CoV-2
infection. Due to the likelihood that children may become
infected with the virus owing to exposure to infected parents
as a result of home limitations, the maximum number of
cases is extended. Interestingly, children with MIS-C often
appear with gastrointestinal symptoms and have minimal, if
any, respiratory symptoms. As a result, the virus may spread
mostly via the gastrointestinal system. Enterocytes have been
found to be susceptible to infection by SARS-CoV-2, and
patients with MIS-C who have had exploratory laparotomy
exhibit mesenteric adenitis, which facilitates gastrointestinal
infection. This has not been observed in children suffering
with MIS-C (27). Furthermore, the development of antibodies
against SARS-CoV-2 does not always suggest a post-infectious
phase, since antibodies may develop as early as the second
week after infection.

There is a dearth of information on the specificity of
Ab tests conducted on individuals with MIS-C, which may
vary significantly. As SARS-CoV-2 infection spreads across
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a community and most children remain asymptomatic or
slightly symptomatic, positive Ab tests may be more preva-
lent, and child screening may be needed to demonstrate a
positive link between SARS-CoV-2 and a specific disease.
It is intriguing that worsening of the disease in patients
with COVID-19 treated with convalescent plasma is not yet
recognized as a clinical issue, as one would anticipate if
Ab-mediated enhancement represents a significant mecha-
nism for the occurrence of severe COVID-19 complications.

Kaushik et al (28) conducted a meta-analysis of 328 publi-
cations and found that, the median period between the start
of symptoms and hospital admission was four days (inter-
quartile range, 3-6 days). The most often reported symptom
was fever, being followed by gastrointestinal (GI) symptom:s.
Almost all investigations documented gastrointestinal signs,
which were observed in 458 (70%) individuals, with symp-
toms resembling viral gastroenteritis or inflammatory bowel
disease, including nausea, vomiting, diarrhea, and abdominal
discomfort. At presentation, 332 (51%) individuals reported
having cardiovascular symptoms. An additional 186 (28%)
individuals experienced hypotension, and 235 (36%) patients
experienced ER-like symptoms, with 41 having a conventional
KD and 194 having an unusual presentation. Among patients
exhibiting KD-like symptoms, 62 (26%) developed circulatory
shock (29-31). In 12 studies, the central nervous system was
involved in the evolution of 145 (22%) children who presented
with aseptic meningitis, headache, or changed mental
state (32). Approximately 8 studies documented symptoms of
the respiratory system, such as coughing or constipation (33).
Rash was observed in 379 (58%) patients, hand and foot edema
was mentioned in 83 (13%) patients, conjunctival injection
was noted in 263 (40%) patients, cracked red lips were noted
in 148 (23%) patients, strawberry tongue was revealed in
29 (4.5%) patients, and cervical lymphadenitis was identified
in 27 (4%) patients. In terms of presenting features reported
across geographic areas, rashes were more often observed
in India, whereas cardiovascular involvement was more
frequently recorded in European research.

A convincing alternate theory for the prominent cytokine
storm in children with MIS-C is centered on the known
inhibitory activity on type I and III interferon responses of
coronaviruses (34), which may also result in a delayed cyto-
kine storm in patients with an immune system incapable of
controlling the viral response or replication, or in patients with
elevated initial SARS-CoV-2 viral load (35).

Panigrahy et al (36) reviewed 57 studies of 875 MIS-C
patients from 15 countries, and the patients had tested posi-
tive or had an epidemiologic connection with SARS-CoV-2
infection. More boys than girls presented with symptoms, and
the age of 9 years was the most prevalent in the children in
this review. Almost 50% of the patients presented with other
medical conditions and the most prevalent was obesity. In that
study, the death rate related to MIS-C was 2.5% (36).

In summary, MIS-C is a relatively novel and understudied
disease that affects children and is therefore of significant
interest globally. To the best of our knowledge, this is the
first study of MIS-C in Romania; consequently, the insights
provided by this study are extremely valuable and significant.
The evolution of the patients in the present study was favorable
and the symptomatology remitted in days to weeks.
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