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Background

According to the first SARS-CoV-2 pandemic data, signs and symptoms were less frequently reported among
pediatric patients versus adults. Later in April, was described as the multisystem inflammatory syndrome in
children (MIS-C) associated with COVID -19. The clinical presentation of MIS-C includes fever, simultaneous
involvement of two or more organ systems, altered inflammation parameters and laboratory or epidemiological
evidence of SARS-CoV-2 infection. MIS-C features some similar clinical aspects with Kawasaki disease, toxic
shock syndrome, and secondary hemophagocytic lymph histiocytosis syndrome / macrophage activation
syndrome. This review describes the clinical features of 7 cases of MIS-C treated in the Republic of Moldova.
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Introduction

In children, with coronavirus2 (SARS-CoV-2) is responsible for mild
respiratory symptoms, versus severe forms reported in adults. An
association between SARS-CoV-2 /COVID19 and late manifestations of
vasculitis has recently been suspected, especially in asymptomatic in
children, which may be due to post-viral immunological reactions. MIS-
C recently described in pediatrics, in temporary association with
COVID19 is characterized by a persistent fever, markers of inflammation
and evidence of single or multi-organ dysfunction, MODS, and may
include: features suggestive to Kawasaki disease, toxic shock or
Macrophage activation syndrome, and a sepsis-like condition. MIS-C is
used by the WHO. It is also known as PMIS-TS (Pediatric MIS
temporarily associated with SARS-CoV-2 infection) in Europe and PMIS
temporarily associated with COVID19 in the UK. Clinical presentation
can vary widely, case reports release significant gastrointestinal
symptoms, heart injury, mild respiratory symptoms and variable
incidence of rash, conjunctival injection and involvement of the oral
mucosa.

Purpose of the study

Cases review for a comprehensive presentation of MIS-C syndrome and
COVID 19 - related Kawasaki disease.

Materials and Methods

The study represents the prospective analysis of 7 clinical cases with MIS-
C temporarily associated with SARS-CoV-2 infection hospitalized
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between April 22 and September 3, 2020. The analyzed variables included
anamnestic, epidemiological, demographic information, general clinical
manifestations, the results of laboratory and confirming to SARS-CoV-2
infection, imaging investigations and the evolution of the disease in
accordance with the implemented therapeutic decisions. The criteria for
including patients in MIS-C were in line with the revised WHO definition.

Results

The mean age of the 7 patients diagnosed with MIS-C was 6.6 + 2.1 years,
with limits between 8 months and 15 years. The distribution of children
according to gender belongs to a prevalence of the syndrome among
females 71.42% (5 girls). All patients included in the study showed at
least one evidence of SARS-CoV-2 infection, three (42.85%) of whom
tested positive by RT-PCR in the nasopharyngeal swab, while the other 4
(57.15%) (Cases with 1, 2, 3 and 4) presented serological evidence of IgG
and / or Ig M anti-SARS-CoV-2 in a positive titer. Only one patient out
of the seven had no concomitant pathologies. Comorbidities included
surgically corrected congenital heart defects and Down syndrome (case
1), beta-thalassemia (patient 7), complicated cirrhosis of the liver with
chronic liver failure, portal hypertension and hypersplenism (patient 6),
cytomegalovirus infection (patients with 3 and 7), with EBV (patients 4
and 7) and parvovirus B19 (patient 3). The patient with 5 had a history of
frequent acute viral respiratory infections complicated by
laryngotracheitis.
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Symptoms were dominated by fever and skin rash in 100% of cases,
abdominal pain and tachypnea (85.71%), oral mucosal lesions, headache,
myalgia and fatigue (71.42%), non-purulent conjunctivitis, non-
suppurated lymphadenopathy and diarrhea in 57.14% of cases. A smaller
number of patients presented cough (28.57%), nausea / vomiting was
manifest in about 14.28% of children. Three of the 7 patients (42.85%)
developed MIS-C similar to Kawasaki disease, meeting the criteria of the
American Society of Cardiology for Kawasaki Disease. At admission,
they had a persistent, drug-resistant fever lasting more than 5 days,
unilateral non-suppurated lymphadenopathy, bilateral non-purulent
bulbar conjunctivitis, polymorphic skin rash without blisters or crusts
,oral mucosal changes like red, cracked lips, raspberry tongue with
hypertrophied papillae and diffuse oropharyngeal erythema, as well as
skin changes expressed by palmar and plantar erythema in the initial
stage.

Echocardiographic examinations performed no signs of impaired
myocardial contractility, pericardial effusion or aneurysmal dilation of the
coronary arteries in any of the 6 patients. Although respiratory symptoms
were poor in most patients, chest radiography showed uni- or bilateral
pneumonia in 71.42% of patients, in 2 of them complicated by pleural
effusion.

In the early stages of the disease, most patients presented with
neutrophilic leukocytosis and lymphopenia, which returned to normal
underlining the treatment. Thus, leukocytosis was present in 4/7 (57.14%)
cases, registering a maximum value of 38.2 x109 / L, the ESR was
increased to 5/7 (71.42%). ) of cases, the mean value of which was 30.28
+ 6 mm /h, 57.4 percent had hyperfibrinogenemia, and 28.57% (patients
4 and 6) had a transition from hyperfibrinogenemia to
hypofibrinogenemia. PCR was increased in 100% of cases, with a mean
value of 38.5 + 15, with values ranging from 6 to 96 mg / L. Other changes
found in the blood samples were: anemia (85.71%), leukopenia (42.85%),
lymphopenia (57.14%), thrombocytopenia (42.85%) and thrombocytosis
(28.57%). Six patients (except patient 4) initially had a normal or low
platelet count, followed by a tendency to increase towards the end of the
disease. Liver damage manifested by hyperfermentemia was detected in
3 of the patients (42.85%), while renal impairment was present in 85.71%
of cases.

All 7 cases required at least 24 hours in the intensive care unit, and 2 of
them invasive ventilation (cases 4 and 6). All patients received
individualized corticosteroid therapy and antibiotic therapy. Cases 1, 2, 5
and 7 were also given antiplatelet agents. Cases 4 and 6 required
transfusions of freshly frozen plasma, albumin, forced diuresis and
antiedema therapy. Five patients (71.42%) had a positive therapeutic
response, being discharged at home with recommendations to return later
to follow-up the long-term evolution of the disease and the possible
complications of coronavirus2. Unfortunately, cases 4 and 6 showed a
refractory response to the treatment administered and died.

Discussions

The temporary association of MIS-C and the presence of serological
evidence of SARS-CoV-2 infection in the seven children of study
supports the pathogenic hypothesis that this syndrome is the result of a
post-infectious immune response. Unlike the adult population, children
with COVID19 who require respiratory ventilator support are fewer.
According to specialized data, 57.14% of the children in the current study
required mask oxygen therapy for at least 24 hours, and 28.57% required
continuous oxygen therapy through the nasal cannula and even connected
to the mechanical ventilation system. Patient 4, aged 3 years, presented
severe pulmonary damage manifested by severe bilateral inflammatory
infiltration with preservation of subtotal pneumatization in S3-S5 on the
right and S3, S6, S9 on the left and areas of early destruction. According
to several studies, coronaviruses COVID19, SARS and MERS can induce
the development of an excessive and ineffective host immune response.
Pulmonary injury is much more severe in critically ill patients and is
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associated with the so-called "cytokine storm", characterized by increased
plasma proinflammatory and anti-inflammatory cytokines.

Septic shock, MODS were the most common complications in critically
ill patients. Multiorgan involvement in patients 4 and 6 included
impairment of the nervous, hematopoietic and renal systems. Intravenous
corticosteroid, antibiotic therapy and syndrome therapy were
administered in accordance with the clinical situation of each patient
separately. The pediatric patients mentioned in the study will require
dynamic monitoring, taking into account the risk of heart damage and the
unpredictable evolution of MIS-C.

Conclusions

Any child with a fever> 3 days during the COVID19 pandemic should
be closely monitored and for the possibility of developing MIS-C and
Kawasaki disease.
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