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Abstract

Oz

Objective: Multisystem inflammatory syndrome (MIS-C) in children is
a newly defined and serious health problem that develops after SARS-
CoV-2 infection. Our aim is to report epidemiological, clinical, laboratory
and radiological features of children with MIS-C.

Material and Methods: Forty patients who applied to our hospital from
October 2020 to February 2021 and met the MIS-C criteria were includ-
ed in the study. Patients with gastrointestinal involvement (GIS), cardiac
involvement and Kawasaki Disease (KD)-like MIS-C were examined clini-
cally and laboratory.

Results: The mean age of the patients was 8.2 + 4.2 years and male pa-
tients were in the majority (70%). The most common symptoms were fe-
ver (100%) and fatigue (90%). Gastrointestinal symptoms were presentin
71%, cardiac involvement in %40, Kawasaki-like patients in %52.5, shock
symptoms in 59%. Elevated levels of C-reactive protein, D-dimer, and
ferritin were found in 100%, 97.5%, and 67.5% of the patients, respec-
tively. Patients with cardiac involvement had higher mean age and lower
lymphocyte levels. Shock findings were higher in patients with KD-like
MIS-C. Also, INR and ferritin levels were higher in KD-like MIS-C patients
(p=0.028). The mean platelet count (p= 0.004) and albumin levels were
lower (p= 0.048) in shock group.

Conclusion: MIS-C is a hyperinflammatory syndrome with cardiac, GIS,
and lung involvement. Cardiac findings were not common in patients
presenting with KD-like MIS-C, but a poor prognosis was observed in
KD-like MIS-C patients. Patients with cardiac involvement were older and
their lymphocyte count was lower.

Keywords: COVID-19, multisystem inflammatory syndrome in chil-
dren(mis-c), Kawasaki disease, organ involvement

Giris: Cocuklarda multisistem enflamatuvar sendrom (MIS-C), SARS-CoV-2
enfeksiyonu sonrasi gelisen, yeni tanimlanmis ve ciddi bir saglk sorunu-
dur. Amacimiz MIS-C'li cocuklarin epidemiyolojik, klinik, laboratuvar ve
radyolojik 6zelliklerini bildirmektir.

Gereg ve Yontemler: Calismaya Ekim 2020-Subat 2021 tarihleri arasinda
hastanemize bagvuran ve MIS-C kriterlerini karsilayan 40 hasta dahil edil-
di. Gastrointestinal tutulum (GIS), kardiyak tutulum ve Kawasaki Hastaligi
(KD) benzeri MIS-C olan hastalar klinik ve laboratuvar o6zelliklerine gore
incelendi.

Bulgular: Hastalarin yas ortalamasi 8.2 + 4.2 yil olup, erkek hastalar ¢o-
gunluktaydi (%70). En sik goriilen semptomlar ates (%100) ve yorgunluk
(%90) idi. Gastrointestinal semptomlar %71, kalp tutulumu %40, Kawasaki
benzeri hastalik %52.5, sok semptomlari %59 idi. Hastalarin sirasiyla %100,
%97.5 ve %67.5'inde yiiksek C-reaktif protein, D-dimer ve ferritin seviyeleri
bulundu. Kardiyak tutulumu olan hastalarin yas ortalamasi daha yiiksek ve
lenfosit seviyeleri daha dlsukti. Kawasaki hastaligi benzeri MIS-C hastala-
rinda sok bulgulari daha fazlaydi. Ayrica KD benzeri MIS-C hastalarinda INR
ve ferritin diizeyleri daha yliksekti (p= 0.028). Ortalama trombosit sayis
(p=0.004) ve albiimin diizeyleri sok grubunda daha diistktl (p= 0.048).

Sonug: Cocuklarda multisistem enflamatuvar sendrom kalp, GIS ve akci-
ger tutulumu ile seyreden hiperenflamatuvar bir sendromdur. Kawasaki
hastaligi benzeri MIS-C ile bagvuran hastalarda kardiyak bulgular yaygin
degildi, ancak KD benzeri MIS-C hastalarinda kotii prognoz gozlendi. Kar-
diyak tutulumu olan hastalarin yas ortalamasi daha fazla ve lenfosit sayilari
daha dustkta.

Anahtar Kelimeler: COVID-19, multisistem-enflamatuvar sendrom
(mis-c), Kawasaki hastaligi, organ tutulumu
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Introduction

Several months after the onset of the SARS-CoV-2 virus
pandemic, an increase in hospitalizations of children and ado-
lescents with clinical features similar to toxic shock and Kawa-
saki disease (KD) began to be reported (1). On 14 May 2020,
the United States Centers for Disease Control and Prevention
(CDC) and the World Health Organization (WHO) announced
new case definitions called ‘multisystem inflammatory syn-
drome in children’ (MIS-C) (2,3).

Multisystem inflammatory syndrome in children which
occurs 2-6 weeks after SARS-CoV-2 infection, can affect mul-
tiple organ systems, including cardiac, gastrointestinal, hema-
tological, dermatological, neurological, respiratory and renal
systems (4).

The current study aimed to report epidemiological, clini-
cal, laboratory and radiological features of children with MIS-C
followed up in a tertiary care hospital in Samsun, Turkey.

Materials and Methods

This is a retrospective study involved children aged 0-18
years and applied to Ondokuz Mayis University Medical Facul-
ty Hospital between the dates of 01/10/2021-30/02/2021 and
met the MIS-C criteria.A confirmed case of COVID-19is defined
as a positive SARS-CoV-2 reverse transcription polymerase
chain reaction (RT-PCR) test from nasopharyngeal samples or
a positive SARS-CoV-2 antibody test. In current study covid an-
tibody tests of all patients were positive.

The definition of the CDC was used to define MIS-C. The
CDC(’s definition of MIS-C is:

1) fever> 38.0°C for >24 h (objective or subjective);

2) laboratory evidence of inflammation, including, but not
limited to, one or more of the following: High values of C-reac-
tive protein (CRP) (>5 mg/L), erythrocyte sedimentation rate
(ESR) (>40 mm/hr), fibrinogen (>400 mg/dL), procalcitonin
(>2 ng/mL), D-dimer (>3 ng/mL), ferritin (>500 ng/mL), lactic
acid dehydrogenase (LDH) (>200 U/L), or interleukin 6 (IL-6);
elevated neutrophils, reduced lymphocytes (<1000 cells/uL),
and low albumin (<3 gr/dL);

3) no alternative plausible diagnosis;

4) current or recent SARS-CoV-2 infection diagnosed by a
positive reverse transcription polymerase chain reaction (RT-
PCR) or positive serological tests (IgM, IgG or IgA), or exposure
to a suspected or confirmed COVID-19 case within the four
weeks prior to the onset of symptoms (2).

The study was approved by the ethics committee of
Ondokuz Mayis University Faculty of Medicine (No: 2021/141).

Based on the clinical severity, we classified our cases as
mild, moderate and severe. Mild cases were defined as those
patients who had a fever and two or more organ involvement
with normal vital signs, while the patients with moderate
MIS-C were defined based on receiving supportive treatment
for organ failure, including oxygen support with a mask for
lung involvement, ursodeoxycholic acid support because of
high liver enzymes, and intact vital signs. Patients in the severe
group were the ones with hypotensive and unresponsiveness
to fluid therapy or in need of inotropes, intensive care or had
severe involvement.

Demographic, clinical, laboratory and radiologic results
and outcome data were recorded and compared according
to the following groups: KD-like disease, cardiac involvement
and gastrointestinal system (GIS) involvement. In addition, pa-
tients with shock findings such as hypotension, tachycardia,
and prolonged capillary refill time were compared with those
without shock characteristics.

As a treatment in these patients; supportive therapy, mon-
itoring of lung, liver, kidney and heart functions, fever control,
antiviral treatments, oxygen therapy, Intravenous immuno-
globulin (IVIG), immunomodulators, corticosteroids, antico-
agulation therapy (LMWH) and empirical antibiotic therapy
was used.

In the treatment approach; in patients with mild clinic, ac-
cording to fever and clinical findings, IVIG 1-2 g/kg, IVIG 1-2 g/
kg and 2 mg/kg methylprednisolone or only methylpredniso-
lone 1-2 mg/kg were given.

In patients with moderate clinic IVIG 1-2 g/kg and 2 mg/
kg methylprednisolone, and if unresponsive, methylprednis-
olone was increased to 10 mg/kg. In patients with severe clin-
ical findings, IVIG was started with 2 g/kg, and an additional
dose of IVIG was given when necessary. Methylprednisolone
was started as 2 mg/kg, but for those with severe clinical per-
sistence, 10 mg/kg or pulse methylprednisolone therapy was
given. Anakinra was administered to patients who did not re-
spond to them clinically or laboratory.

Statistical Analysis

Data were analyzed with IBM SPSS 23. Conformity to nor-
mal distribution was analyzed using the Shapiro-Wilk test. Chi-
square and Fisher’s exact tests were used to compare categor-
ical variables according to groups. Independent two-sample t
test was used to compare normally distributed data according
to paired groups, and Mann-Whitney U test was used to com-
pare non-normally distributed data. One-way analysis of vari-
ance was used to compare normally distributed data accord-
ing to three and more groups, and multiple comparisons were
made with Tamhane’s T2 test. The Kruskal Wallis test was used
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to compare data that were not normally distributed according
to groups of three or more. Analysis results are presented as
mean + standard deviation for quantitative data. The categor-
ical data were presented as frequency (percentage). The sig-
nificance level was taken as p< 0.050.

Results

The clinical and treatment frequency distributions of the
patients are given in Table 1. Forty patients were included in
the study. The mean age of the patients was 8.2 + 4.2 years
and 28 were boys (70%). COVID-19 was proven by serological-
ly in all patients. 67.5% had covid contact within four weeks.
65% had household contact.

Clinical findings at the time of admission include: Fever in
all patients (100%), cough in 6 (15%), sore throat in 3 (7.5%),
myalgia in 19 (47.5%), nausea and vomiting in 23 (57.5%), ab-
dominal pain in 27 (67.5%), diarrhea in 27 (67.5%), fatigue in
36 (90%), bilateral bulber conjunctivitis in 20 (50%), strawber-
ry tongue in 21 (52.5%), rash in 22 (55%), desquamation in 2
(5%), arthritis/arthralgia in 2 (5%), was observed (Table 1). Rhi-
norrhea and anosmia were not detected.

On admission: The average duration of fever was five days,
one patient (2.5%) had seizure, 13 had (32.5%) had headache,
1 (2.5%) had tachipnea, 2 (5%) was lethargic, 14 (35%) had
tachycardia, 9 (22.5%) had hypotension, 5 (12.5%) had pro-
longed capillary refill time. Four patients (10%) had heart fail-
ure, 2 had (5%) respiratory failure, 7 had (17.5%) acute liver
failure. 4 patients (10%) were admitted to intensive care at the
time of admission. One of them (2.5%) had high flow thera-
phy.Three of them (7.5%) received inotropic support (Table 1).

Five patients (12.5) had leukopenia [<4000 (4500-12500)
cells/uL], 16 (40%) had leukocytosis (>10.000 cells/uL), 15 had
(37.5%) lymphopenia (<1000 cells/uL), 4 (10%) had neutrope-
nia (<1500 cells/uL), 4 (10%) had anemia (<9 g/dL), 21 (52.5%)
had thrombocytopenia (<150 x 10%/L3), all of them had high
CRP levels (>5 mg/L), 17 (42.5%) had elevated procalcitonin
levels (>2 ng/mL), 24 (60%) had high ESR levels (>40 mm/hr)
d-, 39 (97.5%) had high D-dimer (>3 ng/mL), 11 (27.5%) had
high INR levels (>1.1), 27 (67.5%) had high ferritin levels (>500
ng/mL), 12 patients (30%) had high troponin levels (>0.1 ng/
mL), 7 had (17.5%) hypoalbuminemia (<3 gr/dL), 9 had (22.5%)
hyponatremia (<130 mEq/L).

GIS findings were observed most frequently at admission
(72.5%).The mean age of those with GIS involvement was 8.27
+ 4.38 years, while those without GIS involvement were 8.09
+ 4.04 years. (p= 0.907). Among the symptoms of GIS= 24 pa-
tients had nausea (65%), 23 vomiting (57.5%), 26 abdominal
pain (89.7%), and 27 had diarrhea (93.1%). Two patients were
followed for pancreatitis and three patients were followed
for perforated appendicitis. There was no difference in shock

findings such as hypotension, tachycardia and other clinical
features between two groups.

In terms of laboratory findings: The average lymphocyte
value of those without GIS involvement was lower than those
with involvement,but it was within normal limits in both
groups. There was no difference between the two groups in
the other laboratory values (Table 2).

Sixteen patients had cardiac involvement (40%). The mean
age of those with cardiac involvement was 9.9 + 4.4 years,
while those without cardiac involvement were 7.0 + 3.7 years
(p=0.038). Four patients had endocarditis (25%), four had myo-
carditis (25%), one patient had pericardial effusion (6.2%), one
patient had right coronary dilatation (6.2%), five had left cor-
onary dilatation (31.2%), and one had right and left coronary
dilatation (6.2%). There was no difference in clinical findings
between those with and without cardiac involvement. Kawasa-
ki disease findings (strawberry tongue, rash, conjunctivitis) and
cough, myalgia, vomiting, diarrhea, abdominal pain, hypoten-
sion and tachycardia was similar between two groups. Labora-
tory findings of patients with and without cardiac involvement
were compared; while the mean lymphocyte count was lower
in those with cardiac involvement (p= 0.042), urea (p= 0.036)
and creatinine (p= 0.010) were higher (Table 2). Laboratory
comparison is shown graphically in Figure 1.

Twenty one patients were admitted to the complete-in-
complete KD clinic (52.5%) (11 complet, 10 incomplete KD).
Complete KD, incomplete KD and non-KD were compared
with their clinical characteristic. The conjunctivitis, lip fissure,
strawberry tongue, rash, tachycardia, hypotension, and pro-
longed capillary refill time were more common in patients
with KD-like MIS-C (Table 3). Three of the 21 KD-like MIS-C pa-
tients had coronary dilatation (14.2%). There were no signs of
KD in four patients with coronary dilatation. Three out of four
patients with myocarditis had KD-like MIS-C.

The INR values of 5.3% of non-KD-like MIS-Cs, 60% of the
incomplete group and 27.3% of the complete group were
found to be higher than normal limits (>1.1). Likewise, the fer-
ritin value of 10.5% of non-KD-like MIS-Cs, 70% of the incom-
plete group and 63.6% of the complete group were obtained
as higher than normal limits (>500 ng/mL) (p=0.028) (Table 4).
Laboratory comparison is shown graphically in Figure 2.

When our patients with and without shock findings were
compared, platelet count and albumin levels were low-
er in the group with shock. While the mean platelet value
was 107 + 41 x 10°/L® in the group with shock, it was 200 +
123 x 10%/L3 in the group without shock (p= 0.004). The al-
bumin value was 3.1 £ 0.35 gr/dL in the group with shock
symptoms and 3.6 + 0.65 gr/dL in the group without shock
symptoms (p= 0.048). Patients followed up with shock find-
ings were compared in terms of clinical characteristics.



Akyiiz Ozkan et al.

e80 Organ Involvement in Multisystem-Inflammatory Syndrome

J Pediatr Inf 2022;16(2): e77-€86

Table 1. Clinical characteristics, organ involvement and treatment features of the patients with MIS-C

Frequency (n) Percentage (%)

Cardiac involvement 16 40.0
Gastrointestinal system involvement 29 72.5
Gender
Male 28 700
Female 12 300
COVID-19 case contact with in 4 weeks 27 67.5
Fever 40 100
Cough 6 15.0
Runny nose 0 0.0
Sore throat 3 7.5
Myalgia 19 47.5
Nausea 26 65.0
Vomiting 23 575
Abdominal pain 27 67.5
Diarrhea 27 67.5
lleus 4 10.0
Fatigue 36 90.0
Anosmia 0 0.0
Conjunctivitis 20 50.0
Fissure on the lips 23 57.5
Strawberry tongue 21 525
Rash 22 55.0
Desquamation 2 50
Arthritis/arthrals 2 5.0
Bleeding 1 25
Seizure 1 2.5
Headache 13 325
Tachipnea 1 26
Consciousness restless 6 154

Normal 32 82.1
Asleep 1 26
Lethargic 2 50
Tachicardia 14 35.0
Hypotension 22.5
Prolonged capillary refill time 5 12.5
Dehydration
Severe 2 50
Mild 26 65.0
Moderate 1 27.5
No 1 2.5
Toxic shock 0 0.0
Macrophage activation syndrome 1 2.5
Acute kidney failure 0 0.0
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Table 1. Clinical characteristics, organ involvement and treatment features of the patients with MIS-C (continue)

Frequency (n) Percentage (%)

Acute liver failure 7 17.5
Heart failure 4 10.0
Respiratory failure 2 50
ARDS 1 2.5
Shock 9 22.5
IVIG 38 95.0
Steroid 39 97.5
inotropic support 3 7.5
Anti-viral
Favipiravir 2 50
Liponavir/ritonavir 2 5.0
No 36 90.0
Anticoagulant 40 100
Anakinra 4 10.0
Oxygen administration
Cpap 1 26

Nasal cannula 1 26

Face mask 1 26
Plasma exchange 0 0.0
PICU admission 4 10.0
ARDS: Acuteres piratory distress syndrome. PICU: Pediatric intensive care unit, IVIG: Intravenous immunoglobulin.

While there was a difference between the two groups in terms
of fatigue, tachycardia, hypotension, and capillary filling, there
was no difference in KD findings such as strawberry tongue,
conjunctivitis, and rash.

The average length of stay was 7.35 + 3.15 days, average
intensive care stay was 4.25 + 4.03 days. Thirty eight patients
(95%) received IVIG therapy. Thirty nine patients (97.5) re-
ceived varying doses of steroid therapy, depending on the
clinic severity. Four patients (10%) received Anakinra treat-
ment, none of the patients received plasma exchange and
ECMO theraphy. All patients received empiric systemic anti-
bacterial therapy. No growth was detected in the blood cul-
ture. All patients were discharged, no patients died.

Discussion

Multisystem inflammatory syndrome is a hyperinflamma-
tory condition with cardiac, GIS, respiratory and dermatolog-
ical involvement.A study involved eight children and showed
symptoms of KD, was first published in the UK and is now be-
ing seen worldwide (5).

Forty patients diagnosed with MIS-C and proven to have
PCR or serologically had COVID-19 were included in the study.
In accordance with the literature, male patients were in major-

ity in the study (6,7). Most of them had no underlying diseases.
Four of them were followed up in PICU (10%) and had signs of
shock and required inotrope treatment, and one patient was
followed up with high flow. Although nine patients (22.5%)
had hypotension at presentation, three patients (7.5%) re-
quired inotropic support. In the study conducted by Torres et
al (8) 59% of the patients required intensive care hospitaliza-
tion at presentation and 44% of patients required mechanical
ventilation and inotrope support. No death was detected. Du-
fort et al (7) reported an 80% PICU admission rate.

The striking finding was that, unlike COVID-19 disease, pa-
tients with MIS-C had high GIS and cardiac involvement, and
respiratory symptoms were not much. Five patients had radio-
logical abnormalities (12.5%), four patients had ground glass
appearance and one patient had atelectasis on thorax CT, only
one patient with chest radiography abnormal had lower re-
spiratory tract symptoms (2.5%). In the study of Hameed et
al (9), they found central bronchial wall thickening in 34% of
patients with MISC without lower respiratory tract symptoms
and thought that this might be due to airway inflammation.
Abnormal chest radiography findings can also be observed in
KD, and it was thought that this could be secondary to lower
respiratory tract inflammation or pulmonary arteritis (10).
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Table 2. Comparison of patients with and without cardiac and gastrointestinal involvement

Cardiacinvolvement GIS involvement
Without cardiac With cardiac Without GIS With GIS
involvement involvement involvement involvement
(mean + standard | (mean + standard (mean + standard | (mean + standard
deviation) deviation) p deviation) deviation) p
Duration of fever (day) 4524227 500+ 151 0.207 464 +1.75 475+2.10 U=150 | 0.899
Heart rate (beats/min) 107.92 +£15.87 118.44 + 23.50 0.188 112,73 £1849 111.90 £ 20.46 U=150 | 0.768
Respiratory rate (breaths/min) 2429+293 24.50 +4.97 0.808 2418 +147 2445 +4.41 U=154 | 0.863
Systolic blood pressure (mmHg) 107.92 £5.88 103.69 £ 1040 0.132 108.18 £6.03 10548 £8.80 U=136 | 0307
Diastolic blood pressure (mmHg) 68.33 £ 5.65 66.13 +7.50 0.168 68.18 +6.03 67.17 £6.69 U=147 | 0542
Oxygen saturation (%) 9758+ 153 95.94 +3.21 0.027 9736211 96.76 £ 2.59 U=1375 | 0340
Hemoglobin (g/dL) 11.01£1.69 11.28+1.52 0611 11.03 £ 140 1116 £1.70 t=0222 | 0.825
White blood cell count (cells/ul) | 24714.58 + 76638.04 | 9757.50 +£4046.01 0473 8796.36 + 3496.92 | 22500.34 £ 69657.63 | U=139 | 0.535
Platelet count (x10%/L%) 190.67 £ 119.34 187.00 + 124.25 0.804 195.55 + 129.06 186.17 + 118.56 U=157 | 0.940
Lymphocyte count (cells/uL) 4295.00 + 12761.76 102563 +612.62 | 0.042 | 199364+ 119556 | 3364.14+11687.61 | U=945 | 0.049
Neutrophil count (cells/uL) 672042 + 3460.54 8130.00 £3634.89 | 0224 | 6109.09 +2591.20 7730.00 +3801.30 | t=1539 | 0.135
Eosinophil count 13208 £ 151.05 87.50 £ 106.74 0.846 18273 £197.24 88.28 £ 9536 U=118 | 0.206
CRP (ma/L) 112,68 £69.93 17831+ 12361 0.159 96.32 £49.00 155.09 + 108.80 U=1105 1| 0.138
Procalcitonin (ng/mL) 535+942 10.17+£10.13 0.110 322+£506 8.58+10.84 U=955 | 0223
ESR (mm/hr) 46.50 +30.95 46.36 +36.72 0.901 4590 +32.81 46.71 £33.16 t=0.064 | 0.949
Sodium (mEg/L) 13448 +3.13 13244 +4.23 0.091 134.64 +3.67 133.25+3.72 t=-1.052 | 0300
ALT (U/L) 78.73 +183.02 32.00 £ 22.31 0.679 116.36 + 261.96 3867 £47.99 U=1175| 0.203
AST (U/L) 111.63 +260.30 3869+ 2151 0.772 14736 + 347.69 5783+ 110.79 U=131 | 0.388
LDH (U/L) 560.57 £ 673.70 337.50 £ 87.30 1.000 451.70 £433.16 479.20 + 573.75 U=1125 | 0.648
Ferritin (ng/mL) 936.71 £ 2166.79 60840 +436.75 0237 | 80282+1109.34 81343 £1918.17 U=148 | 0851
INR 1.15+0.17 1.26 £0.29 0.176 1.13+0.19 1.21+£0.24 U=103 | 0.225
D-dimer (ng/mL) 546 +£331 6.01+£297 0.577 446 +2.93 6.16 £3.15 U=1075 | 0.145
Fibrinojen (mg/dL) 26742 +174.01 33280+ 257.04 0.792 266.50 £ 143.39 303.94 £ 22813 U=355 | 0.966
Albumin (g/dL) 350£057 360+0.73 0.654 359+068 353+063 t=-0259 | 0.797
Troponin (ng/mL) 16.50 £ 74.81 022+0.16 0113 0.14+£0.10 1291 £65.97 U=1085 | 0.275
Urea (mg/dL) 11.10£6.32 14.00 £ 5.97 0.036 10.95 £4.09 1276 £6.92 U=135 | 0458
Creatinin (mg/dL) 043+0.12 061 +031 0.010 045+0.12 0.53+0.26 U=116.5 | 0.230
Lactat (mmol/L) 1.29+£045 145+042 0.367 141+£045 135044 U=415 | 0.668
Length of stay in hospital (day) 6.23 £ 2.60 9.00+3.23 0.006 6.10+£2.28 7.81£333 U=945 | 0.163

t: Independent two sample t test statistics, U: Mann-Whitney U test statistics, INR: International normalized ratio, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate,
ALT: Alanine aminotransferase, AST: Aspartat aminotransferase, LDH: Lactate dehydrogenase.

Leukocytosis, lymphopenia, and thrombocytopenia were
common laboratory findings consisted with the literature.
Also, CRP, ESR and ferritin values were high in accordance with
the literature, which is one of the MISC definition criteria and

as expected in hyperinflammatory events (11).

Gastrointestinal involvement involvement was observed
most frequently at admission (72.5%). Of our patients with
GIS involvement, two had pancreatitis, three had appendicitis,
four had mesentery lymphadenopathy, one had ileitis, one had
hepatomegaly and two had free fluid in the abdomen. Nausea,

vomiting, abdominal pain, and diarrhea were higher in those
with GIS involvement, as expected. No significant difference
was observed in the laboratory. In a study with a case series
from 26 US states, GIS involvement was reported as 80%, and
a study from France reported GIS involvement in all patients
with MIS-C (7,12). In the study by Hameed et al. (9), 54% of GIS
symptoms were detected and 47% showed features of right il-
iac fossa mesenteric inflammation and lymphadenopathy on-
abdominal USG. In current study four patients had mesentery
lypphadenopathy (10%). It is thought that this lymphadenitis
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Figure 1. Distribution of laboratory parameters according to cadiac involvement.

Table 3. Comparison of clinical characteristics of complete Kawasaki disease, incomplete Kawasaki disease and non-Kawasaki disease patients

with MIS-C

Complete KD MIS-C (n) incomplete KD MIS-C (n) Non-KD MIS-C (n) p
Nausea 8 5 13 0.504
Vomiting 6 5 12 0.772
Abdominal pain 7 6 14 0.718
Diarrhea 7 6 14 0.718
Fatigue 10 10 16 0.401
Anosmia 11 10 19 0.132
Conjunctivitis 112 4b 5b 0.000
Fissure on the lips 112 6° 6P 0.001
Strawberry tongue 8° 7é 6P 0.041
Rash 11 4 7 0.002
Desquamation 2 0 0 0.062
Arthritis 1 1 0 0.384
Headache 5 3 5 0.548
Tachipnea 0 0 1 0.567
Chest pain 1 0 1 0.632
Lethargic 2 0 0 0.062
Tachicardia 8 3 3v 0.006
Hipotension 6° 10 2b 0.011
Prolonged capillaryre fill time 42 0P 10 0.018
Chi-square test statistics, a-b: There is no difference between groups with the same letter. p< 0.05 is significant.

may be direct virus invasion or secondary reactive hyperplasia
(13). In another study, nonspecific inflammation was detected
in US performed in eight patients whose examination findings
mimicked appendicitis and all of them reported normal on CT
(14). In current study three had appendicitis and get surgery.
It has been reported that GIS symptoms seen in MIS-C may be
due to ischemia secondary to vasculitis (15). In the study of

Hameed et al (9), two children had splenic infarcts. They also
saw free fluid, gallbladder wall thickening, and pericholecys-
tic and periportal edema, possibly due to systemic inflamma-
tion, hypoalbuminemia, serositis, fluid overload and/or heart
failure. Two patients had free fluid in the abdomen in present
study (5%).

Hypotension, tachycardia, and prolonged capillary refill
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Table 4. Comparison of labaratory findings of complete Kawasaki disease, incomplete Kawasaki disease and non-Kawasaki disease patients with

MIS-C
Non-KD MIS-C | Incomplete KD MIS-C | Complete KD MIS-C Total Statistical analysis p
Leukopenia (cells/ul)< 4000 1(5.3) 1(10) 2(18.2) 4(10)
Lymphopenia (cells/ulL)< 1000 6(31.6) 4 (40) 4(364) 4(35)
Neutropenia (cells/ul)< 1500 1(5.3) 0(0) 2(182) 3(7.5)
Hemoglobin (g/dL)< 9 1(53) 2(20) 1(9.1) 4(10)
Platelet (x10%/L3)< 150 8(42.1) 7(70) 5(45.5) 20 (50)
D-dimer (ng/mL)> 3 12 (63.2) 8(80) 9(81.8) 29 (72.5)
Fibrinojen (mg/dL)> 400 3(15.8) 0(0) 3(273) 6(15)
INR> 1.1 1(5.3)° 6 (60)? 3(27.3)® 10 (25)
CRP (mg/L)> 5 19 (100) 10 (100) 11 (100) 40 (100)
x=53.927 0.028

ESR (mm/hr)> 40 6(31.6) 3(30) 4(364) 13 (32.5)
Ferritin (ng/mL)> 500 2 (10.5) 7 (70)° 7 (63.6)b 16 (40)
ALT (U/L)> 40 5(26.3) 3(30) 4(36.4) 12 (30)
AST (U/L)> 40 5(26.3) 4 (40) 4(36.4) 13(32.5)
LDH (U/L)> 200 17 (89.5) 8(80) 9(81.8) 34 (85)
Albumin (gr/dL)< 3 0(0) 1(10) 4(364) 5(12.5)
Troponin (ng/mL)> 0.1 3(15.8) 4 (40) 5(45.5) 12 (30)
Creatinine (mg/dL)> 0.5 4(21.1) 5(50) 2(18.2) 1(27.5)
Sodium (mEg/L)< 135 10 (52.6) 6 (60) 7 (63.6) 23(57.5)

Chi-square test statistics, a-b: There is no difference between groups with the same letter, p< 0.05 issignificant.
INR: International normalized ratio, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, ALT: Alanine aminotransferase, AST: Aspartat aminotransferase, LDH: Lactat

dehydrogenase.
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Figure 2. Distribution of laboratory parameters according to Kawasaki disease features.

time are defined as symptoms of shock. In the study of Li-
ma-Setta et al. (11) 59% of patients had symptoms of shock,
mainly tachycardia (43%), hypotension (30%) and prolonged
capillary refilling (29%). In current study shock was present in
nine patients (22.5%), hypotension (22.5%), tachycardia (35%),
prolonged capillary refilling time (12.5%). The mean platelet
count (p= 0.004) and albumin values (p= 0.048) were lower
in the group with shock findings than in the group without.

Caution should be exercised in terms of shock in patients
with MIS-C with thrombocytopenia and hypoalbuminemia.
In the study of Torres et al (8) severe MIS-C group had lower
hemoglobin and albumin levels, decreased platelet counts,
and higher D-dimer. In another study comparing severe and
nonsevere MIS-C patients, there was no difference in platelet
values (16).
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Kawasaki disease is acute medium vessel vasculitis with a
preference for coronary arteries, which is more common in in-
fants; is the most common cause of childhood acquired heart
disease. Characteristics that define KD include fever, rash, cer-
vical lymph node enlargement and ocular and oral mucosal
changes, as well as involvement of other organs such as the
liver, lungs, gastrointestinal system, central nervous system,
and joints (17).

Although it has been reported in the literature that pa-
tients with KD-like MIS-C may be younger than five years,
similar to KD, in this study there was no statistical difference
between the mean age of those with KD-like MIS-C and those
who did not (17,18). The average age of KD-like MIS-Cs was 8.5
years. In the literature, the rate of MIS-C patients meeting KD
criteria has been reported between 22% and 64% (6,15,19). In
current study 21 patients had clinical signs of KD (52.5%). Elev-
en (27.5%) of them were evaluated as complete and 10 (25%)
as incomplete according to KD criterias of American Heart As-
sociation (17). Only three of our 21 patients with KD-like MIS-C
had coronary dilatation (14.2%). Three of four patients with
myocarditis had signs of KD.

Hypotension, tachycardia, and prolonged capillary refill
time were higher in patients with KD-like MIS-C compared to
patients with nonKD-like MIS-C. This means that shock symp-
toms are more common in patients with KD-like MIS-C and
they may have a more severe course.

While inflammation markers are high in KD as KD-like
MIS-C, thrombocytosis is mostly observed in KD, while throm-
bocytopenia is common in KD like MIS-C (20). In this study,
the number of patients with thrombocytopenia was similar
between those with KD-like MIS-C and non-KD MIS-C. When
laboratory values were compared among these groups, only
INR length and high value of ferritin were statistically signifi-
cant. Since the shock findings are higher in patients with KD-
like MIS-C, higher levels of ferritin and INR may be associated
with poor prognosis.

In this study, 16 patients had cardiac involvement (40%).
Four patients (25%) had endocarditis, 4 (25%) had myocar-
ditis, 1 (6.3%) had pericardial effusion, and 7 (43.7%) had
coronary dilatation. The mean age of those with cardiac in-
volvement was 9.91 + 4.44 years, while those without cardi-
ac involvement were 7.09 + 3.75 years (p= 0.038). The rate of
heart involvement increases with age. Cardiac involvement
was 44.4% in the study of Torres et al (8) and 80% in the study
of Felstein et al. (6).

Those with and without cardiac involvement were com-
pared according to clinical and laboratory values. When com-
paring those with cardiac involvement and those without
involvement, KD characteristics (strawberry tongue, fissure of
the lips, conjunctivitis, rash) and shock findings such as hypo-

tension and tachycardia were not frequent in those with car-
diac involvement. In other words, echocardiography is recom-
mended even if there are no KD and shock findings.

Oxygen saturation and lymphocyte count were lower;
urea and creatinine levels were higher in those with cardiac
involvement. Patients with lymphopenia should be evaluated
for cardiac involvement. Length of stay was also longer in this

group.

Most of the patients in our series received IVIG (95%) and
steroid (%97.5%) therapy. After the first IVIG dose, all children
had a fever reduction except one patientand that one patient
required a second IVIG dose. Feldstein et al (6) reported the
rate of IVIG and steroid use as 48%, Toubiana et al (15) report-
ed the use of IVIG as 77%, and the rate of steroid use as 49%.
In the study conducted by Kaushik et al. (21), the rate of using
IVIG was 54%, steroid 51%, Anakinra 12%, and inotrope 51%.

Conclusion

In conclusion, as expected, acute phase reactants were
high in patients with MIS-C, which was defined as a hyperin-
flammatory event. The most commonly affected system was
GIS. Cradiac involvement increased with age, and low lympho-
cytes were observed in these patients. Cardiac involvement
was not high in patients presenting with a KD clinic. Shock
findings were higher in KD-like MIS-C patients. Caution should
be exercised in patients with MIS-C in terms of thrombocyto-
penia, hypoalbuminemia, hyperferritinemia and high INR.
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