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Abstract: Multisystemic inflammatory syndrome in children (MIS-C) is a rare but poten-
tially severe condition that affects multiple organ systems. This study aimed to assess the
clinical characteristics and outcomes of patients diagnosed with multisystemic inflamma-
tory syndrome in children (MIS-C) associated with COVID-19. A 12-month prospective
study was conducted at the “Grigore Alexandrescu” Clinical Emergency Hospital for
Children, Bucharest. This study included children aged 0–18 years who were diagnosed
with MIS-C, as defined by the World Health Organization (WHO), the Royal College of
Paediatrics and Child Health (RCPCH), and the Centers for Disease Control and Preven-
tion (CDC) criteria. Data on age, gender, clinical and laboratory findings, treatment, and
outcomes were analyzed. Follow-up evaluations occurred at one, three, six, nine, and
twelve months post-discharge. Among 36 patients (47.3% female, 52.7% male; mean age,
9.9 years), fever and inflammatory syndrome were present in all patients. Other com-
mon symptoms included mucocutaneous (63.8%), gastrointestinal (52.7%), cardiac (47.2%),
pulmonary (38.8%), and neurological (11.1%) manifestations. At admission, 14/36 were
IgM-positive, while 34/36 were IgG-positive. Follow-up revealed sequelae in two patients,
including coronary aneurysms and ground-glass pulmonary opacities. Although MIS-C
can be severe, most patients had favorable outcomes with proper treatment. Few long-term,
organ-specific complications were observed, highlighting the importance of systematic
monitoring to ensure full recovery.

Keywords: cardiac dysfunction; children; coronary aneurysms; COVID-19; MIS-C;
pulmonary sequelae

1. Introduction
In 2020, a few months after the start of the Coronavirus disease 2019 (COVID-19)

pandemic, an increase in hospitalizations of children with clinical features resembling
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toxic shock syndrome or Kawasaki disease was reported [1–3]. This condition, defined as
multisystemic inflammatory syndrome in children (MIS-C), was characterized by main
Health Organizations as a severe hyperinflammatory condition with fever and multiorgan
involvement that develops 2 to 8 weeks following confirmation of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection through positive reverse transcriptase
polymerase chain reaction (RT-PCR) or antigen test [1–3]. The pathogenesis of MIS-C is
thought to involve a delayed, dysregulated immune response. Elevated cytokine levels have
been observed, leading to endothelial injury, capillary leak, and multiorgan dysfunction,
supporting its classification as a post-infectious inflammatory syndrome [4].

Although the acute phase of MIS-C has been thoroughly described, its short- and
long-term sequelae are still not well understood [4,5]. Likewise, knowledge about rehabili-
tation needs following hospital discharge remains limited. Additional data are required to
establish a structured follow-up. In the current study, we aimed to analyze the epidemio-
logical, clinical, and paraclinical characteristics of children diagnosed with MIS-C and their
outcomes over a 12-month follow-up period.

2. Materials and Methods
2.1. Study Design

This prospective observational study was conducted in Bucharest, Romania, at the
“Grigore Alexandrescu” Clinical Emergency Hospital for Children, which is a tertiary care
hospital that had a dedicated unit for COVID-19 cases during the pandemic. All patients
aged ≤18 years who were admitted to the hospital with MIS-C between October 2020 and
November 2022 and met the MIS-C case definition criteria: children aged 0–18 years old
with fever lasting more than 3 days, with elevated inflammatory markers, multisystemic
involvement (at least two systems), no other cause of inflammation, and evidence of
SARS-CoV-2 infection or likely contact [3].

This study was performed in accordance with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee of “Grigore Alexandrescu”
Clinical Emergency Hospital for Children (Date: 15 October 2020, No/10105).

All parents signed an informed consent form regarding the use of anonymous data.
Parents were informed about the clinical procedures, laboratory testing, and examinations
to be undertaken during follow-up hospital visits.

2.2. Patient Evaluation Methodology

All patients underwent RT-PCR tests for SARS-CoV-2 RNA detection upon admission,
and serological test results for previous SARS-CoV-2 exposure (IgM and IgG antibodies)
were obtained. Patients with sepsis or other causes of inflammation were excluded from
this study. The initial admission was considered the start of the monitoring period. After
discharge, patients underwent periodic follow-up visits at 2 weeks or one month after
discharge, depending on the severity of the disease, and at three, six, nine, and twelve
months after the first hospitalization. We utilized a well-defined monitoring protocol, as
summarized in Figure 1. Dynamic SARS-CoV-2 serology (IgG antibodies) was monitored,
and quantitative tests were performed at every follow-up visit until the results were
negative. Hospital staff made the follow-up appointments. Children who failed to attend
these periodic visits were considered lost to follow-up.
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Figure 1. Patient evaluation protocol.

2.3. Data Collection

All data were collected from electronic medical records and hospital notes. These data
included demographics, clinical signs and symptoms during the acute phase of MIS-C
and at the follow-up assessment(s), medical history, laboratory and pathogen test results,
pulmonary radiography and computed tomography (CT) imaging, electrocardiography
(ECG), echocardiography (ECHO), abdominal ultrasound (US) supportive care, treatment
modalities, and outcomes for all children who met the inclusion criteria.

2.4. Statistical Analysis

Continuous data are summarized as means and ranges (minimum–maximum), and
nominal data are summarized as absolute counts and percentages (%). In cases of missing
data, valid counts are shown as n/N (%). Descriptive statistics were used to present
baseline characteristics. Categorical variables were compared using Fisher’s exact tests.
Comparisons of continuous variables were analyzed using the t-test or the nonparametric
Mann-Whitney U test. A p-value < 0.05 was considered to indicate statistical significance.
Statistical analysis was performed using IBM-SPSS Statistics, version 29.0.2.0 (2023).

3. Results
3.1. Demographic, Epidemiological, and Clinical Characteristics

Our study included 36 previously healthy patients without comorbidities, 17 females
and 19 males, with a mean age of 9.9 years (Table 1). Fifteen patients (41.6%) had a recently
documented SARS-CoV-2 infection, with an average duration of 35.5 days (range 14–48)
between the diagnosis of acute SARS-CoV-2 infection and MIS-C onset. Fourteen children
were positive for IgM antibodies, and thirty-four children were positive for IgG antibodies
and anti-nucleocapsids (Table 2). One patient had a positive SARS-CoV-2 RT-PCR test upon
admission. No patient was vaccinated prior to admission or during the follow-up period.
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Table 1. Demographic characteristics of patients admitted to the hospital with MIS-C diagnosis.

Demographic Characteristics Value

Patients, n 36
Age, years, median 9.9

Age range 8 months–17 years
Females, n (%) 17 (47.2)
Males, n (%) 19 (52.7)

City environment, n (%) 21 (58.3)
Rural environment, n (%) 15 (41.6)

Table 2. SARS-CoV-2 infection status.

SARS-CoV-2 Infection Status Value

Documented COVID-19 15 (41.6)
Days between diagnostic of acute COVID-19 and MIS-C debut 35 (14–62)

Positive SARS-CoV-2 RT-PCR at admission n (%) 1 (2.7)
IgM at admission positive, n (%) 14 (38.8)
IgG at admission positive, n (%) 34 (94.4)

The clinical characteristics of patients with MIS-C are presented in Table 3. All pa-
tients presented with fever associated with mucocutaneous lesions (Figure 2), 23 patients
with conjunctivitis, 23 with rash, 4 with lymphadenopathies, gastrointestinal symptoms
(18 patients with abdominal pain, 16 with vomiting, and 14 with diarrhea), cardiovascular
manifestations (8 patients with palpitations, 3 with tachycardia, 3 with bradycardia, and
5 with cardiac murmur), respiratory symptoms (8 patients with cough and 5 with dyspnea),
or neurological manifestations (8 patients with headache and 6 with lethargy). Signs of
shock were present in four patients (11.1%). The average hospitalization duration was
9 days (range 4–18).

Table 3. Clinical characteristics of patients with MIS-C admitted to the hospital.

Clinical Characteristics Value n (%)

Fever 36 (100)
Rash 23 (63.8)

Cough 8 (22.2)
Dyspnea 5 (13.8)

Palpitations 8 (22.2)
Bradycardia 3 (8.3)
Tachycardia 3 (8.3)

Cardiac murmur 5 (13.8)
Signs of shock 4 (11.1)

Abdominal pain 18 (50)
Nausea, vomiting 16 (44.4)

Diarrhea 14 (38.8)
Headaches 8 (22.2)

Convulsions 2 (5.5)
Conjunctivitis 23 (63.8)

Myalgias 3 (8.3)
Lethargy 6 (16.6)
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Figure 2. Mucocutaneous findings observed in hospitalized children with MIS-C: (a)subconjunctival
hemorrhage, nonexudative conjunctivitis, and periorbital edema and (b) plantar erythema.

3.2. Laboratory Investigations

Laboratory investigations, including complete blood counts, inflammatory markers,
and organ function tests at admission and discharge, are detailed in Table 4. All patients had
elevated inflammatory markers at admission according to the case definition, lymphopenia
in 32 (88.89%) patients, neutrophilia in 30 (83.34%) patients, thrombocytopenia in 6 (16.67%)
patients, anemia in 18 (50%) patients, liver cytolysis in 9 (25%) patients, coagulopathy in
12 (33.34%) patients. Triglycerides were elevated in 15 (41.67%) patients. Urinary protein
excretion was evaluated quantitatively at admission in 19 patients (52%) with nephritic
proteinuria (>0.3 g/24 h). Together, these findings show that patients with MIS-C had an
elevated inflammatory profile with multiple organ dysfunction. No statistically significant
differences were seen regarding age, gender, or days between the diagnosis of COVID-19
and the debut of MIS-C symptoms and laboratory parameters.

Table 4. Laboratory results at admission and discharge.

Laboratory Measures Normal Range Mean Values at
Admission (Range)

Mean Values at Discharge
(Range)

Hemoglobin, g/dL 11–16 11.36 (4.8–14.3) 12.65 (8–15.8)
White blood cells, 109/L 4–12 11.29 (3.86–26.7) 11.61 (16.1–24.3)

Neutrophilia, n (%) 30 (83.3) 17 (47.2)
Lymphopenia, n (%) 32 (88.8) 18 (50)
Platelet count, 109/L 150–400 254.45 (77–865) 534.49 (168–1077)

ESR, mm/h 5–12 57.35 (15–130) 26.9 (5–70)
C-reactive protein, mg/dL <0.5 17.28 (0.8–37.1) 1.21 (0.08–8.8)

Ferritin, µg/L 11–124 696.73 (63.7–2435.9) -
Procalcitonin, ng/mL <0.5 4.4 (0.07–32) -
Fibrinogen, mg/dL 150–400 823.83 (273.5–9710.6) 293 (201.1–491.4)
D-dimers, ng/mL <400 2163.3 (575–5000) -

ALT, U/L 0–50 44.56 (12–155) 50.15 (9–243)
AST, U/L 0–50 45.44 (8–279) 29.3 (4–75)
CK, U/L 0–150 86.91 (35–419) 17.08 (8–26)
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Table 4. Cont.

Laboratory Measures Normal Range Mean Values at
Admission (Range)

Mean Values at Discharge
(Range)

Serum protein, g/dL 5.5–7.5 6.51 (5.3–7.9) 7.02 (6.3–7.7)
Albumin, g/L 3.5–5 3.58 (2.7–4.1) -
Amylase, U/L 20–80 40.04 (18–89) 110.6 (27–291)

GGT, U/L 1–40 52.26 (6–214) 75.29 (13–257)
Glycemia, mg/dL 60–100 108.56 (63–171) 117.67 (78–188)
Serum iron, ug/dL 50–120 20.91 (4–61) 95.57 (31–186)
Creatinine, mg/dL 0.25–0.75 0.53 (0.11–1.21) 0.40 (0.18–0.65)

BUN, mg/dL 10–38 32.88 (16–116) 37 (15–58)
Proteinuria, n (%) 19 (52.77) -

aPTT, s 24–36 28.54 (15.8–36.9) 23.79 (17.2–34.1)
PT, s 11–14 15.7 (11.9–21.7) 13.3 (11.7–16.1)
INR 0.8–1.3 1.36 (1.02–1.67) 1.24 (1.02–1.9)

LDH, U/L 180–430 309.79 (57–1008) 224.89 (133–411)
Triglycerides, mg/dL 0–150 176 (50–409) 279.6 (114–595)
Total lipids, mg/dL 400–800 625 (401–1080) 869.36 (492–1457)

Total cholesterol, mg/dL 0–200 164.9 (90–306) 214.67 (128–343)
Sodium, mmol/L 135–145 133.8 (127–139) 133.5 (129–138)

Potassium, mmol/L 3.5–5.2 4.05 (3.21–5.13) 4.72 (3.77–5.51)
Chlorine, mmol/L 100–110 101.21 (96–109) 98.5 (92–104)

Ionized calcium, mg/dL 4.2–5.2 4.11 (3.78–4.5) 4 (3.68–4.32)
Serum calcium, mg/dL 9–11 8.7 (7.8–9.4) 9 (8.2–9.9)

Magnesium, mg/dL 1.9–2.5 2.06 (1.68–2.81) 2.36 (1.84–2.8)
Phosphate, mg/dL 4–7 3.63 (2.23–4.51) 3.46 (2.71–4.62)

25-OH-Vitamin D, ng/mL 30–100 34.16 (15.5–89.95) -

3.3. Cardiac Dysfunction Evaluation

Levels of cardiac dysfunction markers were elevated in 14 (38.8%) patients, with
troponin I > 0.05 ng/mL in 2 (5.56%) patients, CK-MB > 100 pg/mL in 2 (5.56%) patients,
brain natriuretic peptide (BNP) > 100 pg/mL in 10 (27.78%) patients with a mean value of
243.63 pg/mL (range 0.3–1210), myoglobin > 107 ng/mL in 5 (13.8%) patients, and D-dimer
> 400 ng/mL in all our patients (100%).

Electrocardiograms were performed on all our patients, and the results showed tachy-
cardia in six (16.6%) patients and bradycardia in two (5.5%) patients. One patient (2.77%)
had arrhythmia (ventricular extrasystole with a left bundle branch block appearance) and
ST-segment depression. Echocardiograms revealed systolic dysfunction of the left ventricle
in nine (27.27%) patients, pericardial effusion in five (15.15%) patients, and coronary artery
aneurysms in two (6.06%) patients with z scores > 2.5 (ACD z scores of 3.8 and 4) (Table 5).

Table 5. Cardiac dysfunction.

Cardiac Dysfunction Markers Values

CK-MB, ng/mL (range) 1.9 (<1–1.9)
Troponin I, ng/mL (range) 0.2 (0.05–1.45)
Myoglobin, ng/mL (range) 68.7 (21.9–126)

Brain natriuretic peptide (BNP), pg/mL (range) 243.63 (0.3–1210)
Echocardiograms performed, n (%) 33 (91.66)

LVEF median, % (range) 54; (35–65)
Left ventricle systolic dysfunction 9 (25)

LV diastolic dysfunction, n (%) 0
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Table 5. Cont.

Cardiac Dysfunction Markers Values

Any coronary abnormality, n (%) 2 (5.5)
LAD z score, median (range) −0.02 (−1.3; 4)
RCA z score, median (range) −0.5 (−1.1; 1.43)

Pericardial effusion, n (%) 5 (13.8)

3.4. Imaging Investigations

Chest X-rays were performed to better characterize pulmonary dysfunction. The
findings revealed anomalies in 14 patients (47%), 7 with diffuse interstitial infiltrates,
6 with localized infiltrates, 1 with atelectasis, and 1 with pleural effusion. Additionally,
CT revealed ground-glass opacities in two patients, pleural effusion in two patients, and
pulmonary emphysema in one patient.

On abdominal ultrasound, 13 patients (43.33%) had liver enlargement, 20 (66.66%)
had changes in liver echogenicity, 4 (13.33%) had splenomegaly, and 11 (36.66%) had
renal changes, with 4 (13.33%) having pelvicalyceal dilation and 10 (33.33%) having cor-
ticomedullary differentiation loss. Fluid effusion was found in nine (30%) patients: two
(6.66%) had pericardial effusion, three (10%) had pleural effusion, and five (16.66%) had
abdominal fluid effusion. The imaging results are detailed in Table 6.

Table 6. Imaging studies of organs affected by MIS-C.

Image Findings Proportion of Patients Affected n (%)

Chest radiographies 30 (83.3)
Altered 14 (47)

Diffuse interstitial infiltrate 7 (23)
Pleural effusion 1 (3)

Interstitial infiltrate, localized 6 (20)
Atelectasis 1 (3)

Chest computed tomography 5 (14)
Pleural effusion 2 (40)

Ground-glass opacities 2 (40)
Pulmonary emphysema 1 (20)
Abdominal ultrasound 30 (83.3)

Hepatomegaly 13 (43.3)
Echogenic liver abnormalities 20 (66.6)

Biliary stasis 4 (13.3)
Splenomegaly 4 (13.3)

Echogenic kidneys abnormalities 11 (36.6)
Pyelocaliceal dilation 4 (13.3)

Renal corticomedullary differentiation loss 10 (33.3)
Fluid effusion (30)

3.5. Treatment During Hospitalization and at Discharge

All 36 patients received intravenous corticosteroids (methylprednisolone), and
20 patients (55.5%) received in association with the steroids, treatment with intravenous hu-
man immunoglobulin. This association was reserved for severe cases. Twenty-three (63.8%)
patients received deep vein thrombosis prophylaxis with LMWH enoxaparin. Thirty-five
out of thirty-six patients (97.2%) required antibiotic therapy, and eighteen patients (50%)
required local ophthalmologic treatment. Eight patients (22.2%) required diuretic therapy
with furosemide and spironolactone. Four patients (11.1%) were admitted to the intensive
care unit and received supportive inotropic therapy. Additionally, three patients (8.3%)
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required oxygen therapy for acute respiratory failure (SatO2 < 92%). One patient (2.7%)
died due to severe respiratory and neurological complications after 47 days.

At discharge, all patients received treatment with 1 mg/kg oral methylprednisolone
for two weeks or one month, depending on the severity of the initial disease, followed by a
gradual tapering of doses.

3.6. Follow-Up Evaluations

After discharge, patients were initially re-evaluated at 2 weeks or one month, depend-
ing on the severity of MIS-C, with subsequent follow-up visits at 3, 6, 9, and 12 months
after disease onset. However, 64% of patients did not come to the scheduled medical
appointments due to low adherence or limited access to healthcare, because of reduced
socio-economic resources.

The medical parameters analyzed are detailed in Table 7, and a graphical illustration
is provided in Figure 3.

Table 7. Longitudinal analysis of clinical, laboratory parameters, and complications in patients with
MIS-C at follow-up visits.

Variable 2 Weeks 1 Month 3 Months 6 Months 9 Months 12 Months

Patients, n 11 24 31 20 12 13
Females, n (%) 5 (45.4) 11 15 (48.3) 7 (35) 5 (41.7) 7 (53.8)
Males, n (%) 6 (54.5) 13 16 (51.6) 13 (65) 7 (58.3) 6 (446.2)
Age, mean 12.9 9.15 9.66 10.45 11 9.8

Positive IgG antibodies, n/N * - 10/15 9/18 4/7 - -
Inflammatory syndrome, n (%) 0 0 0 0 0 0

CRP mg/dL, mean 0.07 0.08 0.07 0.1 0.25 0.04
Anemia, n (%) 1 (9.09) 2 (8.3) 4 (12.8) 5 (25) 1 (8.3) 0

Liver cytolysis, n (%) 0 1 (4.16) 1 (3.2) 0 0 0
Coagulopathy, n (%) 0 0 1 (3.2) 0 3 (25) 0
Dyslipidemia, n (%) 8 (72.7) 13 (54.16) 4 (12.9) 0 0 0
Electrocardiogram

modifications 0 2 (8.3) 5 (16.2) 1 (5) 0 0

Echocardiography, n (%) 4 (36.3) 12 (50) 8 (25.8) 3 (15) 0 0
LVEF (%), mean 60 63 64 53 - -

Ventricular dysfunction 1 1 0 0 0 0
Coronary aneurysms or

dilatations 1 1 1 0 0 0

Radiography or CT scan, n (%) 4 (36.3) 17 (47) 1 (3.2) 1 (5) 0 0
Lung sequelae 1 (9.09) 3 (12.5) 1 (3.2) 1 1 1

Abdominal ultrasound, n (%) 5 (45.4) 13 (54.1) 15 (48.3) 8 (40) 4 (33.3) 4 (30.7)
Liver echogenicity

abnormalities, n (%) 3 (27.2) 8 (33.3) 4 (12.9) 2 (10) 0 1 (7.6)

Renal echogenicity 0 0 0 0 0 0
* N represents the total number of patients that were tested for SARS-CoV-2 antibodies.

All inflammatory markers returned to normal levels after 14–30 days, with a median
CRP of 0.08 mg/dL, as shown in Figure 4.

Left ventricular systolic function was normal in all patients except one with a coronary
aneurysm and another with hypertrophic cardiomyopathy. Respiratory complications
decreased. CT scans at one month showed ground-glass opacities in only four patients.
Abdominal ultrasound revealed changes in liver echogenicity in 12 (38.6%) patients.

At the 3-month follow-up, 31 patients (88.5%) presented with elevated inflammatory
markers. Laboratory blood tests revealed anemia in two (6.4%) patients. One patient pre-
sented with coagulopathy and liver cytolysis and was negative for viral markers. Echocar-
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diograms showed one patient with a coronary aneurysm and another with hypertrophic
cardiomyopathy. In particular, one patient developed type 2 diabetes and was referred to
an endocrinologist.

 

Figure 3. Clinical and biological complications at admission and during follow-up.

 

Figure 4. Inflammatory marker CRP over the months.

Twenty patients returned for the 6-month follow-up. Patients were lost due to the
lack of compliance and adherence to monitoring. Laboratory tests revealed anemia in five
patients (25%), without inflammatory syndrome or other significant changes. Vitamin
D3 deficiency was detected in four patients (20%). Echocardiography was within normal
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limits, without ventricular dysfunction, coronary aneurysms, or dilations. On abdominal
ultrasound, two (10%) patients showed changes in hepatic echogenicity: one patient had
linear micro-echogenicity, and one patient had a hyperechogenic liver.

At the 9-month re-evaluation, 12 patients (33.3%) returned for follow-up. Laboratory
tests revealed mild anemia in one patient (8.3%), but none of the patients had inflammatory
syndrome. Another three patients (25%) showed slight changes in coagulation time. No
cardiac abnormalities were noted, and all abdominal ultrasounds performed were within
normal limits.

Thirteen patients (36.11%) returned for the 12-month follow-up. One patient showed
increased hepatic echogenicity, and one patient showed abnormal changes on chest X-ray,
consisting of micronodular opacities inferior to the right hilum, consistent with previous
investigations.

4. Discussion
This study analyzes the clinical characteristics of 36 patients admitted with MIS-C

at our clinic, as well as the outcomes of 30% of patients who had come to the follow-up
evaluation over a period of 12 months. The demographic characteristics of MIS-C patients
were consistent with previous findings, with no significant impact of age or gender on
clinical outcomes [4–6]. All patients had either confirmed SARS-CoV-2 exposure, a positive
RT-PCR, or antibodies against spike or nucleocapsid proteins, supporting the link between
MIS-C and SARS-CoV-2 infection [7,8].

The clinical presentation varied, aligning with prior reports [9–16], with fever univer-
sally present. The most common features in our cohort were mucocutaneous lesions (63.8%),
gastrointestinal symptoms (52.7%), and cardiovascular involvement (47.2%). Dermatologi-
cal findings ranged from mild rashes to generalized erythematous macules and papules,
often with conjunctivitis [17] and lip or palmoplantar changes [18,19]. Gastrointestinal
manifestations, the second most frequent symptom, support prior findings suggesting gut
involvement or underlying inflammatory bowel disease [20–22].

Cardiac involvement was observed in nearly half of the patients. Only four developed
cardiovascular collapse or cardiogenic shock, a lower incidence compared to reports of
40–80% [16,23,24]. ECG abnormalities were common, including one transient case of
ventricular extrasystole with left bundle branch block (LBBB) and ST depression. Left
ventricular systolic dysfunction occurred in 25%, while coronary aneurysms were rare
(two cases) [25–27]. Limited imaging access may have underestimated cardiac findings;
other studies suggest that CT and MRI detect more coronary and myocardial changes
than echocardiography alone [28]. Other clinical manifestations included respiratory
symptoms, such as cough or dyspnea, for which chest X-rays were performed, showing
diffuse interstitial infiltrate, some with pleural effusion. CT scans evidenced ground-
glass opacities in a small number of patients. These findings might suggest differences
between acute COVID-19 episodes, severe respiratory distress, and lung damage, and the
inflammatory mechanisms that characterize MIS-C [29–31].

All children had increased inflammatory markers, such as CRP, ESR, and ferritin,
which have also been reported in other MIS-C cohorts across Europe and the U.S. [8,32–34].
The majority of our patients had lymphopenia, and some presented with neutrophilia,
thrombocytopenia, and abnormal fibrinogen levels. Liver cytolysis, which was observed in
25% of our patients, was further investigated using abdominal ultrasound, which suggested,
as published in other studies, the complexity of this syndrome and the variability of affected
organs [35,36]. Coagulopathy, with higher levels of D-dimer, altered fibrinogen, increased
prothrombin time, and increased INR, indicates a prothrombotic state, consistent with other



Microorganisms 2025, 13, 1405 11 of 15

studies [37,38]. Additionally, renal involvement was noted, the prevalence of which was
slightly lower than that in other studies [39,40].

Patients with MIS-C can experience rapid deterioration and should, therefore, receive
thorough monitoring and prompt therapeutic management [23]. Anti-inflammatory treat-
ment, such as steroids, was a necessary treatment, and in more than half of the patients, it
was associated with intravenous immunoglobulin (IVIg), which appeared to be effective.
In our study population, the clinical course of the disease was favorable, with only one
death, consistent with the findings of other studies [41–44].

Long-term complications associated with MIS-C were monitored during follow-
up visits over a period of one year, which is similar to approaches used at other
centers [10,44]. Despite the initial severity of the illness among our patients, few organ-
specific sequelae were observed [45–50]. Among our patients, two had cardiac dysfunction,
one had persistent coronary aneurysms and was referred to the pediatric cardiology unit,
and the other presented with hypertrophic cardiomyopathy, which resolved 6 months after
discharge. Another patient showed lung sequelae, consisting of micronodular opacities
inferior to the right hilum, which persisted even 12 months after the first hospitalization.
One patient developed type 2 diabetes 3 months after admission and was referred to an
endocrinologist, receiving oral antidiabetic treatment. The majority of patients recovered
after the first follow-up visit, with nearly all having no symptoms accompanied by normal
laboratory findings. These findings align with other published studies, suggesting that the
long-term complications associated with MIS-C are minimal [48–52].

The present study has several limitations. First, the number of patients included in this
study was small, making comparisons among clinical forms difficult. Second, without a
control group, this study does not provide evidence on the effectiveness of MIS-C treatment.
Patients were treated with corticosteroids with or without IVIg, according to local protocols.
Further studies are needed to determine the optimal treatment or whether other agents
targeting specific inflammatory pathways or cells may be preferable. Third, only 36% of
patients could come to the follow-up visits, due to low compliance or limited access to
healthcare, to reduced socioeconomic resources.

It is important to emphasize that long-term multidisciplinary follow-up studies are
needed since it is vital to determine whether affected patients experience chronic impair-
ment or other sequelae. The information related to the clinical features and outcomes of
children hospitalized with MIS-C in Romania that was obtained in our study is relevant to
our understanding of the disease and its management, and the authors believe it to be an
important contribution to the understanding of SARS-CoV-2 infection in children and its
short- and long-term consequences.

5. Conclusions
In conclusion, patients with MIS-C were associated with favorable outcomes in the

majority of cases. Despite the initially severe illness, with prompt therapeutic management
and monitoring, patient outcomes were favorable, with a low mortality rate and good
recovery. In our study, 36% of patients were evaluated over 12 months, being identified with
a few organ-specific sequelae, notably coronary aneurysms and ground-glass pulmonary
opacities. This study aims to expand the knowledge of this condition, and providers should
take into consideration a long-term following period, to better understand and manage
this disease.
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