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ABSTRACT 
Objectives: We aimed to identify biochemical markers and clinical findings with high sensitivity and specificity 
that can be used in the differential diagnosis of patients suspected of having Multisystem Inflammatory Syn-
drome in Children (MISC) in the pediatric emergency department (PED). Moreover, we also examined early 
warning signs for predicting severe MIS-C patients requiring admission to intensive care unit (ICU). 
Methods: We conducted a retrospective analysis of patients presenting to the PED with suspected MIS-C. Pa-
tient records were assessed for initial complaints, physical examination findings, laboratory and ımaging test 
results, diagnoses, and follow-up plans. Patients diagnosed with MIS-C were categorized as the MIS-C group, 
while others were categorized as the non-MIS-C group. Comparisons were made between these two groups. 
Results: A total of 266 patients were included, with 68 diagnosed with COVID-19-associated MIS-C, including 
20 monitored in the pediatric ICU. MIS-C patients had higher mean age, hospitalization, and ICU admission 
rates compared to non-MIS-C. MIS-C group showed higher prevalence of respiratory symptoms, hematological 
involvement, and shock. We observed lymphopenia, thrombocytopenia, hyponatremia, and elevated levels of 
blood C-reactive protein (CRP), procalcitonin, triglycerides, troponin, Brain Natriuretic Peptide (BNP), D-
dimer, and fibrinogen in the MIS-C group. ICU patients had higher procalcitonin, aspartate aminotransferase, 
alanine aminotransferase, triglycerides, troponin, BNP, and ferritin levels, and lower sodium levels.  
Conclusions: COVID-19-associated MIS-C group had higher rates of respiratory symptoms, hematological 
involvement, and shock. Lymphopenia, thrombocytopenia, elevated CRP, and D-dimer can guide MIS-C dif-
ferential diagnosis. Additional tests (procalcitonin, troponin, BNP, triglycerides, ferritin) are recommended for 
high-suspicion cases. Patients with elevated BNP levels may require ICU admission.  
Keywords: Multisystem inflammatory syndrome in children (MIS-C), COVID-19-associated multisystem in-
flammatory syndrome, pediatrics, SARS-CoV-2, pediatric emergency medicine 
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Throughout the COVID-19 pandemic declared in 
March 2020, children and adolescents constituted 

1-2% of all cases. The vast majority of reported pedi-
atric patients experienced asymptomatic or mild man-
ifestations of the disease [1]. In contrast, Multisystem 
Inflammatory Syndrome in Children (MIS-C), which 
was defined during the pandemic, has resulted in se-
vere clinical presentations requiring intensive care 
monitoring in children. The first case was reported in 
the United Kingdom in April 2020 [2]. Subsequently, 
the World Health Organization (WHO) and the Cen-
ters for Disease Control and Prevention (CDC) 
promptly established diagnostic criteria to define the 
clinical syndrome. The CDC's case definition criteria 
are shown in Table 1 [3]. MIS-C shares many similar-
ities with various diseases, most notably Kawasaki 
disease (KD), as it features fever, conjunctivitis, rash, 
hyperemia in the oropharynx, and cardiac involve-
ment. Clinical and laboratory findings of MIS-C also 
emerge in many infectious, inflammatory, and aller-
gic/reactive diseases apart from KD. Because the treat-
ment of diagnosed diseases can vary significantly, it 
is crucial to distinguish MIS-C from other potential 
diseases [4].  
      The finding that serological tests are positive in 
80-90% of patients, and polymerase chain reaction 
(PCR) tests are positive in 20-40%, supports the hy-
pothesis that COVID-19 associated MIS-C is an im-
munological phenomenon related to hyperinflammation 
that develops following symptomatic or asymptomatic 
COVID-19 infection [5]. However, some patients ex-
hibit positivity in both serology and PCR tests. This 
situation poses a confusing question: Is it an active 
COVID-19 infection, or is it MIS-C? In other words, 
the differential diagnosis of active COVID-19 infec-
tion, MIS-C, KD, and other infectious, inflammatory, 
and allergic/reactive diseases continues to challenge 
physicians when evaluating patients in the pediatric 
emergency department (PED). Despite the emergence 
of new studies defining clinical and laboratory mark-
ers for differential diagnosis between COVID-19, 
MIS-C, and other diseases, the optimal diagnostic cri-
teria are yet to be determined [4, 5].  
      In MIS-C patients, elevations have been detected 
in at least four inflammatory markers (C-reactive pro-
tein (CRP), neutrophil count, ferritin, procalcitonin, 
fibrinogen, interleukin-6, and triglycerides) in most 
cases. Furthermore, studies have reported thrombocy-

topenia (40%) and lymphopenia (30%). Elevations in 
cardiac biomarkers such as troponin (64-95%), Brain 
Natriuretic Peptide (BNP), and pro-BNP (73-95%) are 
prominent in patients with cardiac involvement [6].  
      One of the challenges faced by pediatric emer-
gency physicians is distinguishing MIS-C, which car-
ries the potential for serious illness requiring hospital 
admission, from other diseases that may not require 
such admission, all the while avoiding unnecessary 
tests. At this stage, it's crucial to identify distinctive 
complaints, physical examination findings, and labo-
ratory parameters [7,8,9]. Our study aims to determine 
clinical features and laboratory parameters with high 
sensitivity and specificity that could be used in diag-
nosing COVID-19 associated MIS-C. Moreover, we 
also examined early warning signs for predicting se-
vere MIS-C patients requiring admission to intensive 
care.  
 
 
METHODS 
 
The population of the study consisted of 266 patients 
who presented to the PED with a fever between May 
2020 and February 2022 and were investigated for 
suspected MIS-C. Throughout the pandemic, our hos-
pital's PED used the CDC's case definition [3] to di-
agnose COVID-19 related MIS-C, and a differential 
diagnostic approach was applied as described below 
to diagnose children presenting with fever. Patients 
with a persistent fever of 38° C or higher for over 24 
hours, for whom the cause of fever could not be de-
termined through history, physical examination, or ini-
tial laboratory tests (complete blood count, CRP, blood 
glucose, urea, creatinine, uric acid, Aspartate Amino-
transferase (AST), Alanine Aminotransferase (ALT), 
Lactate Dehydrogenase (LDH), sodium, potassium, 
calcium, chloride, albumin, amylase, lipase, and full 
urine examination), and who had high inflammatory 
markers were investigated for COVID-19 infection. 
SARS-COV-2 (Severe Acute Respiratory Syndrome 
Coronavirus 2) IGM/IGG and COVID PCR tests were 
performed on patients with active COVID-19 symp-
toms or a history of COVID-19 infection, or those who 
had contact with a person infected with COVID-19 in 
the past four weeks. Additionally, tests were conducted 
for procalcitonin, sedimentation, triglycerides, ferritin, 
troponin, BNP, Prothrombin Time (PT), Activated Par-
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tial Thromboplastin Time (APTT), International Nor-
malized Ratio (INR), and D-Dimer. An Electrocardio-
gram (EKG) was performed. Cardiology consultation 
was requested, and an Echocardiogram (ECHO) was 
performed on patients suspected of having cardiac in-
volvement. Lung radiographs were taken from patients 
with respiratory symptoms. Following all these results, 
a diagnosis of MIS-C was made or ruled out consid-
ering the CDC case definition. Patients were followed 
up on an outpatient basis, or admitted to the ward or 
intensive care, depending on their clinical condition. 
As our study was planned as a retrospective, descrip-
tive type, a list of patients requested for SARS-COV-
2 IgM/IgG from the PED was obtained from the 
hospital information automation system to access pa-
tient information. The digital records of patients in the 
were reviewed. Presentation complaints, physical ex-
amination, laboratory results, lung radiograph, EKG, 
ECHO findings, diagnosis, and follow-u plans were 
recorded in the case report form. Patients diagnosed 
with MIS-C were categorized as the MIS-C group, 
while others were categorized as the non-MIS-C 
group. Comparisons were made between these two 
groups.  
      Ethical approval was received from the committee 
of Izmir Katip Çelebi University Non-Interventional 
Research Ethics Committee (approval Number/ID: 
24.02.2022/0041).  

Statistical Analysis  
      Statistical Analysis: Continuous variables such as 
age and laboratory results were characterized using 
mean, standard deviation, IQR and median values. The 
Mann-Whitney U test was utilized to examine the cor-
relation between laboratory results and MIS-C. Con-
formity to the normal distribution was evaluated with 
the Shapiro-Wilk t-test. The Pearson Chi-square test 
was used to analyze the correlation between demo-
graphic data like gender, presenting complaints, and 
MIS-C. Subsequently, ROC curves were established 
to evaluate the prediction of MIS-C diagnosis and the 
need for intensive care admission based on the pa-
tient's laboratory results. Analyses were conducted on 
IBM SPSS Statistics version 29 (IBM Corporation, 
Armonk, NY), with a confidence interval of 95% and 
a 5% margin of error. 
 
 
RESULTS 
 
A total of 266 patients were included in the study. Out 
of the patients undergoing investigations for the cause 
of fever, 68 (34.3%) were diagnosed with COVID-19 
associated MIS-C. The distribution of diagnoses 
among 198 patients who did not receive a MIS-C di-
agnosis is presented in Fig. 1.  
      No significant differences were observed between 
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Fig. 1. The distribution of diagnoses among 198 patients in non-MIS-C group. AGE = Acute Gastroenteritis, Unidentified 
VI = Unidentified viral infection, UTI = Urinary tract infection, KD = Kawasaki disease, A. COVID-19 infection = Acute 
COVID-19 infection, Perforated App. = Perforated appendicitis, A. App. = Acute appendicitis, A. LRTI = Acute lower res-
piratory tract infection, CTD = Collagen tissue disease, PFS = Periodic fever syndrome, Tbc = Tuberculosis 
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the MIS-C and non-MIS-C patients in terms of gender 
and nationality. However, the mean age of the MIS-C 
group was significantly higher compared to that of the 
non-MIS-C group (Mann-Whitney U test, p = 0.02). 
Among all patients, the most common presenting 
symptoms were diarrhea, vomiting, and abdominal 
pain, indicative of gastrointestinal involvement. No 
significant difference in these presenting symptoms 
was observed between the two groups (Chi-square 
test, p > 0.05). Similarly, no significant difference was 
noted in the duration of fever between the two groups. 
However, hematological involvement and hypotension 
were significantly more common in the MIS-C group 
(Mann-Whitney U test, p < 0.001) (Table 2).  
      SARS-CoV-2 IgG results were positive in 44 pa-

tients (64.7%) in the MIS-C group, and both SARS-
CoV-2 IgG and IgM values were negative in 6 (8.8%) 
patients. Eighteen patients (26.4%) had positive results 
for both IgG and IgM. PCR tests of these 18 patients 
were negative. These results were evaluated together 
with clinical findings and other laboratory tests, and 
none of them were diagnosed with acute COVID-19 
infection (Table 3).  
      Among the patients in the non-MIS-C group, 157 
(79.2%) had negative results for both COVID-19 IgM 
and IgG, 28 patients (14%) had positive COVID-19 
IgG results, and 13 patients (6.5%) showed positive 
results for both IgG and IgM. Out of these 13 patients 
with positive serology (IgG and IgM), 3 were con-
firmed to have acute COVID-19 infection through 
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positive PCR testing (Table 3). Diagnoses for the re-
maining 10 patients were as follows: 5 patients with 
unidentified viral infections, 1 patient with tuberculo-
sis, 1 patient with a collagen tissue disease, and 3 pa-
tients with gastroenteritis. None of the serologically 
tested patients had been vaccinated against COVID-
19. Serological positivity was significantly higher in 
the group diagnosed with MIS-C compared to the 
group non - MIS-C (Chi-square test, p < 0.001).  
A total of 7 patients were diagnosed with acute 
COVID-19. Among these, 3 patients had both serolog-
ical and PCR positivity, whereas the remaining 4 pa-

tients had negative serology but tested positive on 
PCR.  
      In patients diagnosed with MIS-C, Absolute lym-
phocyte Count (ALC), platelet, and sodium levels 
were significantly lower, while triglyceride, troponin, 
BNP, PT, D-Dimer, and fibrinogen levels were signif-
icantly higher compared to those compared to the 
group non-MIS-C (Mann Whitney-U test, p < 0.05) 
(Table 4).  
      ROC curves were constructed for ALC, platelet 
count, CRP, procalcitonin, triglyceride, troponin, BNP, 
ferritin, PT, D-Dimer, fibrinogen, and sodium values, 
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which were significant according to the Mann Whit-
ney U analysis. Upon examining the laboratory values 
with ROC curves, it was observed that the calculated 
AUC values for five laboratory values were statisti-
cally significant. These include Procalcitonin (AUC 
0.719, p = 0.022), Triglyceride (AUC 0.690, p = 
0.047), Troponin (AUC 0.698, p = 0.039), BNP (AUC 
0.853, p < 0.0001), and Sodium (AUC 0.792, p = 
0.002). However, upon examination of these labora-
tory parameters using a Logistic Regression model, 
they were not found to be significant in predicting the 
diagnosis of MIS-C.  
      Out of the 68 patients diagnosed with MIS-C, 42 
(61.7%) had normal ECHO results obtained in the 
PED. Six patients (8.8%) were found to have heart 
failure, three patients (4.4%) had pericardial effusion, 
three patients (4.4%) exhibited mitral valve insuffi-
ciency, five patients (7.3%) had myocarditis and coro-
nary dilation, and two patients (2.9%) showed aortic 
valve insufficiency. Seven patients did not receive an 
ECHO in the PED. All patients diagnosed with heart 
failure, one patient with pericardial effusion, two pa-
tients with concurrent myocarditis and coronary dila-
tion, and one patient with mitral valve insufficiency 
were admitted to the pediatric ICU. All these patients 
had BNP values measured above 240 ng/L.  
      Sixty eight patients diagnosed with MIS-C were 
compared with 12 patients diagnosed with KD. The 
average age of patients diagnosed with KD was 46.3 
months, whereas it was 102.6 months for those diag-
nosed with MIS-C, and this difference was significant 
(Mann-Whitney U test, p = 0.001). When compared 
in terms of gender, a significant difference was de-
tected. All of those diagnosed with KD were male 
(Fisher's Exact Test, p = 0.014). When the physical ex-
amination findings at the first presentation were com-
pared, tachycardia was significantly more common in 
the MIS-C group (Fisher's Exact Test, p = 0.03). Al-
though hypotension was more frequently observed in 
the MIS-C group in the comparison made in terms of 
the presence of hypotension, the p-value was deter-
mined as 0.06. When comparing laboratory parame-
ters; differences were found between the two groups 
in terms of averages for ALC, platelet count, troponin, 
and BNP (Mann Whitney-u test). In Kawasaki pa-
tients, ALC and platelet counts were higher than in 
MIS-C patients. In the MIS-C group, BNP and tro-
ponin were found to be significantly higher than in 

Kawasaki patients (p = 0.014, p =0.003, p = 0.006, and 
p = 0.014; respectively).  
      All patients diagnosed with COVID-19 associated 
MIS-C were hospitalized. Of these patients, 20 
(29.4%) were monitored in the pediatric ICU. The 
rates of hospitalization and intensive care need were 
significantly higher in patients diagnosed with MIS-C 
compared to those diagnosed with non-MIS-C (Chi-
square test, p < 0.0001).  
      The average age of patients monitored in the ICU 
with a diagnosis of MIS-C was significantly higher 
compared to others (Mann Whitney U test, p = 0.008). 
When comparing laboratory parameters, procalci-
tonin, AST, ALT, triglyceride, troponin, BNP, and fer-
ritin values were significantly higher, while sodium 
values were significantly lower in patients requiring 
intensive care monitoring (Table 5). Upon generating 
ROC curves, the calculated AUC values for these eight 
laboratory values were found to be statistically signif-
icant: Procalcitonin (AUC 0.668, p = 0.03), Triglyc-
erides (AUC 0.772, p = 0.001), Troponin (AUC 0.709, 
p = 0.07), BNP (AUC 0.728, p = 0.035), Sodium 
(AUC 0.658, p = 0.041), Ferritin (AUC 0.776, p = 
0.003), AST (AUC 0.660, p = 0.039), and ALT (AUC 
0.694, p = 0.012). However, these laboratory parame-
ters were not found to be significant in predicting in-
tensive care admission in the logistic regression 
model. 
 
 
DISCUSSION 
 
Children observed for COVID-19 associated MIS-C 
are predominantly previously healthy individuals who 
have experienced a mild or asymptomatic course of 
COVID-19 infection. Patients most frequently present 
with gastrointestinal symptoms (abdominal pain, vom-
iting, diarrhea) and mucocutaneous inflammation 
signs (rashes, conjunctivitis, oromucosal changes). 
Upon examination, lymphopenia and elevated inflam-
matory markers are typically identified. However, a 
subset of patients develops severe illness manifesta-
tions, including hypotension/shock and cardiac in-
volvement such as myocarditis, myocardial 
dysfunction, and coronary artery changes [4].  
      The symptoms, physical examination findings, 
and test results observed in MIS-C share common 
characteristics with many other diseases, making it 
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challenging to make a differential diagnosis in the 
PED. In the study aimed at investigating biochemical 
markers with high specificity and sensitivity to differ-
entiate COVID-19 associated MIS-C from other dis-

eases and reduce the confusion among physicians 
working in the PED, a total of 266 patients were eval-
uated. 68 of these patients were diagnosed with 
COVID-19 associated MIS-C, and 20 of them were 
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monitored in the pediatric ICU. The hospitalization 
and ICU admission rates of patients diagnosed with 
MIS-C were significantly higher compared to others.  
      In MIS-C patients, we detected a positivity rate of 
64.7% (44 patients) for COVID-19 IgG, and 26.4% 
(18 patients) tested positive for both IgG and IgM. All 
of these patients had negative PCR results. Neutraliz-
ing antibody responses have been found in COVID-
19 patients, but the relationship between SARS-CoV-2 
antibody levels and disease severity is still debated. 
SARS-CoV-2 spike protein IgM and IgG levels are 
higher in severe and recovered COVID-19 patients, 
proportional to the time since symptom onset, reflect-
ing a robust SARS-CoV-2-specific humoral response. 
SARS-CoV-2 IgG and IgM antibodies have been 
found at lower levels in asymptomatic SARS-CoV-2-
positive individuals compared to COVID-19 patients. 
However, the exact timing of SARS-CoV-2 exposure 
in relation to MIS-C development and laboratory find-
ings remains unclear [4]. Feldstein et al. [9] reported 
that 70% of patients had a positive RT-PCR (Real time 
polymerase Chain Reaction) or antibody test, with 
30% being exposed to a COVID-19-positive individ-
ual in the past 4 weeks. In another study involving 52 
MIS-C patients, 56% (28/50) had a positive PCR re-
sult for SARS-CoV-2 (acute infection), and 44% 
(22/50) tested positive for SARS-CoV-2 antibodies 
(post-acute) [1]. Considering these findings, although 
SARS-CoV-2 antibody testing is not routinely prac-
ticed in many centers, we use serological tests rou-
tinely in our center when diagnosing MIS-C to 
demonstrate its association with COVID-19, and we 
believe it can be a valuable aid in differential diagno-
sis.  
      While no significant differences were observed 
between the two groups in terms of gender, the mean 
age of the MIS-C group (102.6 months) was signifi-
cantly higher. Additionally, the mean age of those in 
the ICU (130 months) was significantly higher com-
pared to those admitted to the general ward for MIS-
C. Our findings were consistent with the United 
Kingdom (UK) cohort [1] (median age 10.7 (8.3-14.1) 
vs. 1.6 (0.2-12.9); p < 0.001), Vogel et al. [4] (median 
age: 8.5 years), and Yasuhara et al. [10] systematic re-
view (median age: 9.3). We believe that greater atten-
tion should be given to age criteria in the diagnosis of 
COVID-19 associated MIS-C. Increasing age should 
be considered in the clinical decision-making process 

when screening for MIS-C cases.  
      There were no significant differences in presenting 
complaints between the two groups; however, gas-
trointestinal symptoms were most commonly observed 
in the MIS-C group, followed by mucocutaneous in-
volvement symptoms. Respiratory symptoms, hemato-
logical involvement (lymphopenia, thrombocytopenia, 
elevated D-dimer), and signs of shock (hypotensive 
shock) were significantly more frequent in the MIS-C 
group. We found hypotension in 27.9% of MIS-C pa-
tients at their initial presentation. While Roberts et al. 
[11] reported a low number of children presenting with 
hypotension as their initial vital sign, they identified 
hypotension within the first 12 hours as an indicator 
for MIS-C diagnosis.  
      While gastrointestinal symptoms tend to be pre-
dominant in the presentation of MIS-C, they are rare 
in traditional KD [4]. A systematic review by Pani-
grahy et al. [12], which included 875 MIS-C patients, 
concluded that gastrointestinal symptoms, including 
abdominal pain (52.8%), vomiting (44.8%), diarrhea 
(39.5%), and mucocutaneous symptoms (44.4%), 
were common. Respiratory distress (20.9%) and neu-
rological involvement (17.5%) were less frequent. In 
an observational cohort study conducted in the UK, 
children with MIS-C had a higher rate of presenting 
with fatigue (51% vs. 28%); p = 0.004). Additionally, 
they had higher rates of headache (34% vs. 10%; p < 
0.001), myalgia (34% vs. 8%; p < 0.001), sore throat 
(30% vs. 12%; p = 0.003), and lymphadenopathy 
(20% vs. 3%; p < 0.001) [1]. In our study, we also 
found that headache was the most common complaint 
after gastrointestinal symptoms and rash. Our obser-
vations regarding the clinical presentation of MIS-C 
were very similar to previously reported cases in the 
literature. Thus, notable differences distinguishing 
MIS-C from KD include older age, predominantly 
gastrointestinal symptoms, and a higher prevalence of 
shock and myocardial injury at presentation [13]. We 
believe that these differences, along with other factors, 
can be highly informative in the differential diagnosis 
between MIS-C and KD. However, it should be noted 
that in addition to the presence of fever, gastrointesti-
nal symptoms such as vomiting, abdominal pain, 
and/or diarrhea, along with conjunctivitis and rashes, 
and headache, are not specific and can also occur in 
oncological diseases, non-infectious inflammatory 
conditions, or other infectious diseases [14]. In our 
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study group as well, patients other than those with 
MIS-C were most commonly diagnosed with invasive 
gastroenteritis and undetermined viral infections.  
      Consistent with findings reported in several MIS-
C cohort studies [1, 7, 11, 15-19], we observed lym-
phopenia, thrombocytopenia, hyponatremia, and 
elevated levels of blood CRP, procalcitonin, triglyc-
erides, troponin, BNP, D-dimer, and fibrinogen in the 
COVID-19 associated MIS-C group. Five laboratory 
(Procalcitonin, Triglyceride, Troponin, BNP, Sodium) 
values showed statistically significant AUC values. 
Although BNP had the highest significance (AUC 
0.853, p < 0.0001), logistic regression analysis re-
vealed that it was not significant in predicting MIS-C 
diagnosis. These important findings can aid in distin-
guishing this syndrome from other diseases, especially 
KD, where platelet counts typically increase. While 
platelet count is a discriminating feature, it was only 
mildly decreased in MIS-C patients. In the presence 
of systemic inflammation, thrombocytosis is typically 
observed. If mild thrombocytopenia is detected in the 
presence of systemic inflammation markers, and there 
are compatible clinical findings, MIS-C should be 
considered. [11]. MIS-C patients often exhibit ele-
vated D-dimer levels (90%) [6]. Additionally, although 
high D-dimer levels have been associated with treat-
ment-resistant KD, their significance in cardiac in-
volvement in MIS-C remains uncertain [13]. Kline et 
al. [8] found that CRP > 4.5 mg/dL and ALC < 1.5 
K/μL had 86% sensitivity and 91% specificity for 
identifying MIS-C cases. In our study, we found sig-
nificant elevations in CRP, procalcitonin, triglycerides, 
troponin, BNP, and decreases in lymphocyte, platelet, 
and sodium levels, but we were unable to determine 
specific cutoff values.  
      Procalcitonin is often used as an indicator of bac-
terial infection and can also be elevated in severe viral 
infections. Elevated procalcitonin levels have also 
been reported in MIS-C [11]. In our study, procalci-
tonin levels were significantly higher in the MIS-C 
group compared to the non-MIS-C group. Further-
more, patients with MIS-C who were admitted to the 
ICU had significantly higher procalcitonin levels.  
      In MIS-C, elevated troponin and BNP-proBNP 
levels indicate cardiac involvement. Troponin and 
BNP are closely associated with disease activity [4]. 
Minocha et al. [20] demonstrated abnormality in at 
least one cardiac test in the majority of patients (78%). 

BNP levels have been suggested as early warning in-
dicators for the need for inotropic/vasoactive treatment 
in MIS-C. Echocardiography in patients with elevated 
BNP levels may be useful in promptly identifying pa-
tients with cardiac dysfunction and adjusting treatment 
or considering alternative diagnoses [6]. We recom-
mend using the BNP test as a screening tool in chil-
dren with prolonged and unexplained fever to identify 
early cardiac involvement in MIS-C.  
      Hyponatremia, observed in a significant portion 
of MIS-C cases during admission, can occur second-
ary to dehydration, renal or cardiac failure. While hy-
ponatremia has been identified as a predictor of poor 
prognosis in both COVID-19 and KD, its prognostic 
role in MIS-C remains uncertain [13]. In our study, we 
also found significantly lower sodium levels in both 
MIS-C patients and those requiring ICU admission.  
When comparing the laboratory parameters of patients 
admitted to the general ward and those admitted to the 
ICU within the MIS-C group, we observed higher pro-
calcitonin, AST, ALT, triglyceride, troponin, BNP, and 
ferritin levels, as well as lower sodium levels, in the 
ICU group. These results were consistent with other 
studies in the literature [1, 10, 13, 20, 21]. However, 
we were unable to establish significance in predicting 
the need for ICU admission.  
 
Limitations  
      Our study has several limitations. Firstly, it was 
designed retrospectively, so some laboratory tests 
were not performed on all patients. Specifically, due 
to the nighttime conditions in our PED, sedimentation 
rate tests were conducted on a limited number of pa-
tients, and we did not find significant elevations as ob-
served in other studies. Additionally, although we 
screened patients who underwent SARS-CoV-2 
IgM/IgG testing to identify those with a preliminary 
diagnosis of MIS-C, we may not have reached all pa-
tients through this method. Furthermore, during the 
screening period, there is a possibility that unnecessary 
tests were performed in order to avoid missing a diag-
nosis of MIS-C. 
 
 
CONCLUSION 
 
Children diagnosed with COVID-19-associated MIS-
C were older, and gastrointestinal and mucocutaneous 
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involvement symptoms were predominant during 
presentation. Respiratory symptoms, hematological 
involvement (lymphopenia, thrombocytopenia, ele-
vated D-dimer), and signs of shock were significantly 
more common in the MIS-C group. In the differential 
diagnosis of MIS-C, initial screening tests such as 
lymphopenia, thrombocytopenia, elevated CRP, and 
elevated D-dimer can be guiding factors. However, in 
patients with a high suspicion of MIS-C, additional 
tests including procalcitonin, troponin, BNP, triglyc-
erides, and ferritin should be performed. It is important 
to keep in mind that patients with elevated BNP levels 
may require ICU admission.  
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