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Case Series 
Multisystem Inflammatory Syndrome Mortality Following 
COVID-19 in Iranian Children: A Case Series and Literature 
Review 

Background: Children generally are less contaminated by COVID-19 than other age groups, 
but multisystem inflammatory syndrome-children (MIS-C) can cause severe outcomes in some 
children. The information about MIS-C patient mortality is limited, and the cause of mortality 
may vary by geographical region. Therefore, we performed this case series study to report the 
clinical features and treatment of MIS-C patients associated with COVID-19 who died in selected 
referral hospitals in Iran.

Case Presentation: We presented 9 cases of deceased MIS-C patients hospitalized from March 
2020 to September 2021. The median age of deceased patients was 89 months (interquartile 
range: 8-162 mo). Five patients (55%) were male. The COVID-19 reverse transcription polymerase 
chain reaction (PCR) or serology test was positive in 7 children (77%). About 80% of the patients 
had comorbidities, most commonly obesity. All the patients were febrile at admission, and 
77.78% had a fever for over 5 days. Respiratory, cardiac, and gastrointestinal signs were the 
most common. On admission, 6 patients were transferred to the pediatric intensive care unit. 
All patients received intravenous immunoglobulin and steroids. 

Conclusions: The most common organ failure was lung, heart, liver, and kidney, but the main 
cause of death was cardiopulmonary failure. Early diagnosis and management of MIS-C are 
necessary to prevent severe complications and death.

A B S T R A C T

Key Words:
Mortality, Multisystem 
inflammatory syndrome, 
Child, COVID-19, Iran

Article info: 
Received: 30 Apr 2023
First Revision: 09 May 2023
Accepted: 12 Jun 2023
Published: 01 Jul 2023	

1. Pediatric Infectious Diseases Research Center, Communicable Diseases Institute, Mazandaran University of Medical Sciences, Sari, Iran.
2. Pediatric Infectious Diseases Research Center, Communicable Diseases Institute, Student Research Committee, Mazandaran University of Medical 
Sciences, Sari, Iran.
3. Department of Pediatrics, Ali Asghar Children’s Hospital, Iran University of Medical Sciences, Tehran, Iran.
4. Department of Pediatrics, School of Medicine, Shiraz University of Medical Sciences, Shiraz, Iran.

* Corresponding Author:
Fereshteh Rostami-Maskopaee
Address: Pediatric Infectious Diseases Research Center, Communicable Diseases Institute, Student Research Committee, Mazandaran University of Medi-
cal Sciences, Sari, Iran.
Tel: +98 (11) 33342334
E-mail: rostamiraha5@gmail.com

Citation Rezai MS, Rostami-Maskopaee F, Navaeifar MR, Hajialibeig A, Gooran M, Haghighi Aski B, et al. Multisystem Inflammatory 
Syndrome Mortality Following COVID-19 in Iranian Children: A Case Series and Literature Review. Journal of Pediatrics Review. 2023; 
11(3):231-244. http://dx.doi.org/10.32598/jpr.11.3.1109.1

 : http://dx.doi.org/10.32598/jpr.11.3.1109.1

Use your device to scan 
and read the article online

https://orcid.org/0000-0003-4585-9954
https://orcid.org/0000-0001-9856-6026
https://orcid.org/0000-0001-9752-5484
https://orcid.org/0000-0002-5408-1796
https://orcid.org/0000-0002-4385-5127
https://orcid.org/0000-0001-6796-0100
https://orcid.org/0000-0001-5199-2343
https://orcid.org/0000-0002-8416-586X
https://orcid.org/0000-0002-1688-4897
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy
mailto:rostamiraha5%40gmail.com?subject=
http://jpr.mazums.ac.ir/
http://dx.doi.org/10.32598/jpr.11.3.1109.1
https://crossmark.crossref.org/dialog/?doi=10.32598/jpr.11.3.1109.1
http://jpr.mazums.ac.ir/page/69/Open-Access-Policy


232

July 2023, Volume 11, Issue 3, Number 32

Introduction 

OVID-19 causes morbidity and mortality in 
all age groups [1]. The symptoms and signs 
of the disease are milder in children than in 
adults [2, 3]. The most common clinical pre-
sentations of COVID-19 in children are fever 

and cough, but some children become critically ill and 
require intensive care [4-7]. As of May 2020, physicians 
announced the appearance of a new presentation of 
SARS-CoV-2 infection, known as multisystem inflamma-
tory syndrome-children (MIS-C), which behaves more 
aggressively, causing mortality in the pediatric popula-
tion [5, 8]. MIS-C is characterized by fever, laboratory 
evidence of inflammation, multisystem organ involve-
ment, severe illness, and SARS-CoV-2 infection or expo-
sure [9, 10].

Our knowledge about MIS-C patients’ characteristics 
associated with intensive care unit (ICU) admission and 
mortality is still limited [11]. Hence, we performed this 
case series study to present the clinical manifestations 
and treatment of MIS-C patients following COVID-19 
who died in different geographical regions of Iran (Teh-
ran, Fars, and Mazandaran provinces) from March 2020 
to September 2021. 

Case Presentation 

Case 1

 A 7-year-old boy with a history of fever in the past 8 
days and cough, headache, and diarrhea was referred to 
the hospital emergency department (ED). On admission, 
he had respiratory distress with a toxic appearance. His 
oxygen saturation (SPO2) was 85%, which increased to 
92% with oxygen through the mask and reservoir bag. 
The patient was transferred to PICU with an initial diag-
nosis of critical COVID-19. His weight was 43 kg, which 
was above the 97th percentile. The urine and blood cul-
ture results were negative. COVID-19 reverse transcrip-
tion polymerase chain reaction (RT-PCR) test result was 
positive. Due to nosocomial infections, he received van-
comycin, meropenem, enoxaparin, and dexamethasone 
on the first day of admission. Intravenous immuno-
globulin (IVIG) and aspirin were administered. Accord-
ing to the lung CT scan and positive COVID-19 RT-PCR 
results, remdesivir was ordered. Intravenous inotropic 
agents were administered on the fourth day due to gal-
lop and myocarditis in echocardiography results. On the 
fifth day, the patient was intubated because of severe 
hypoxia (SPO2 decline to 70%) and respiratory failure. 
Due to hyperglycemia (blood sugar [BS]=348 mg/dL), 

insulin was ordered. He underwent dialysis because of 
a glomerular filtration rate (GFR) <30 mL/min. Remde-
sivir was discontinued, and medications were adjusted 
based on GFR and dialysis. The patient’s condition was 
unstable, and he underwent dialysis several times. His 
general condition deteriorated, and he died after 28 
days of hospitalization due to recurrent pulmonary 
hemorrhage and cardiac arrest. 

Case 2

A 13-year-old girl was admitted with a history of high-
grade fever in the last 4 days and periorbital (orbital) 
edema. She had shortness of breath 2 days before ad-
mission and was visited by her family physician. With 
supportive care, the patient’s condition worsened, and 
referred to the ED with fever, conjunctivitis, nausea, 
vomiting, diarrhea, dyspnea, and skin rash. At the ini-
tial examination, the patient had tachycardia and tachy-
pnea. The RT-PCR test for COVID-19 was negative, but 
she had a history of COVID-19 in her family. Her SPO2 
was 85%, which increased to 98% with oxygen through 
the mask and reservoir bag. The patient received vanco-
mycin, IVIG, and pulse methylprednisolone on the first 
day of admission. On the second day, meropenem was 
ordered. Due to hyperglycemia (BS=249 mg/dL), insulin 
was prescribed to correct hypokalemia. The patient was 
intubated on the third day because of a severe decline 
in SPO2 and respiratory failure (respiratory rate [RR]=22/
min). On the fourth day, intravenous inotropic agents 
were ordered due to gallop in echocardiography results. 
Still, she did not respond to the treatment and died on 
the 5th day following hospitalization due to heart failure 
and shock.

Case 3

A 7-year-old boy was referred for fever and chills in the 
past 3 days, abdominal pain 2 days before admission, 
shortness of breath, lethargy, vomiting, and cough. He 
was hospitalized for 1 day. Despite supportive care, the 
patient’s condition worsened, and he was transferred to 
another the hospital’s ED. On physical examination, he 
had a fever, bilateral conjunctivitis, and skin rash. The pa-
tient had tachycardia and tachypnea. His weight was 35 
kg, which was above the 97th percentile. The history of 
COVID-19 in family members was positive (father), and 
the COVID-19 RT-PCR test was negative. His SPO2 was 
88%, which increased to 98% after using the mask and 
reservoir bag. The patient immediately became intubat-
ed. On the first day of admission, he received vancomy-
cin, clindamycin, pulse methylprednisolone (350 mg), 
and IVIG (1 vial). The patient had fresh blood-stained 

C
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secretion of the endotracheal tube (ETT). On the second 
day, insulin was injected due to hyperglycemia (BS=304 
mg/dL). Because of the gallop in echocardiography, in-
travenous inotropic agents were ordered. The pulse 
methylprednisolone dose (700 mg) was increased, and 
the second dose of IVIG was injected. Tocilizumab was 
given to the patient. Hypoxemia (SPO2=80%) occurred 
on the last day, and cyanosis was evident in the extremi-
ties. He died after two days of hospitalization due to 
bradycardia (40-43 beats/min), ARDS (acute respiratory 
distress syndrome), and DIC (disseminated intravascular 
coagulation).

Case 4 

A 15-year-old boy undergoing chemotherapy and 
granulocyte colony-stimulating factor due to acute 
lymphocytic leukemia (ALL) was referred to the ED for 
vomiting, sore throat, and diarrhea. The patient was 
tachypneic and pale with an ill and toxic appearance. 
Rale was heard in the pulmonary auscultation. He had 
orthostatic hypotension. COVID-19 RT-PCR test result 
was positive. His weight was 70 kg which was above the 
97th percentile. Because of ALL, he was under chemo-
therapy for 2 years before admission. His SPO2 was 70%, 
which increased to 97% with oxygen through the mask 
and reservoir bag. The patient had fresh blood-stained 
secretion of ETT. He was intubated on the first day of 
admission and received vancomycin, meropenem, co-
trimoxazole, amikacin, methylprednisolone (60 mg 
every 8 hours), and IVIG (50 g). According to the echo-
cardiography results, intravenous inotropic agents were 
ordered. After 4 days of hospitalization, his ejection 
fraction (EF) declined from 78% to 47%, asystole and ar-
rhythmia developed, and he died eventually. 

Case 5

A 10-year-old girl was referred with a history of high 
fever for the last 7 days, abdominal pain, and cough 
before admission. She had lower extremity edema for 
10 days. At hospitalization, the patient’s liver enzymes 
increased (hepatic encephalopathy). Due to reduced 
consciousness and drowsiness, transferring her to an 
equipped liver transplant center was necessary. Due 
to liver and brain involvement and a positive COVID-19 
RT-PCR test, she was admitted to the pediatric intensive 
care unit (PICU) with an MIS-C diagnosis. At the time 
of admission, the patient was intubated. Her SPO2 was 
80%, which increased to 95% with oxygen through the 
nasal cannula. Her brain MRI showed cerebral involve-
ment following COVID-19. Due to a history of partial 
seizures, she received carbamazepine, vancomycin, 

cefotaxime, meropenem, pulse methylprednisolone 
(for 3 days), and IVIG were started for the patient. He 
had several seizures, so diazepam was ordered. Accord-
ing to echocardiography results, intravenous inotropic 
agents were added to her drugs. During the patient’s 
management, SPO2 decreased (69%). A second dose of 
IVIG was injected. The patient became hypotensive and 
bradycardic. Cardiopulmonary resuscitation (CPR) was 
performed, but she died on the 21st day of hospitaliza-
tion due to hepatic encephalopathy, pulmonary edema, 
and cardiac arrest. 

Case 6 

A 1-year-old boy was referred to the ED with a fever 
in the 4 days ago, in addition to cough, diarrhea, and 
seizure. The night before hospitalization, he had a ton-
ic attack without cyanosis (about ten minutes), which 
was controlled with diazepam and repeated after 3 to 
4 minutes. He was transferred to the PICU with a status 
epilepsy diagnosis. He had a toxic appearance at admis-
sion time and was not conscious. COVID-19 RT-PCR test 
result was positive. His weight was 10 kg, which was 
above the 97th percentile. His SPO2 was 75%, which 
increased to 100% with oxygen through the nasal can-
nula. According to the MIS-C diagnosis, ciprofloxacin, 
meropenem, IVIG, pulse methyl prednisone, and enoxa-
parin were initiated. Seizures were poorly controlled on 
the second day of his stay, and midazolam and phenyt-
oin were loaded. Remdesivir was added to the patient’s 
medication. Due to hyperglycemia (BS=300 mg/dL), in-
sulin was ordered. On the third day of hospitalization, 
the patient’s consciousness level decreased, and he was 
intubated. Due to unstable hemodynamics, intravenous 
inotropic agents were administered. After 4 days of hos-
pitalization, the EF of the patient reduced to 40%. Bra-
dycardia and a severe decline in SPO2 occurred, and he 
died eventually.

Case 7 

A 5-month-old female infant was referred to the ED 
with dyspnea, restlessness, and vomiting. The patient 
had a toxic appearance. On physical examination, she 
had generalized edema, respiratory distress, and hepa-
tomegaly. COVID-19 RT-PCR test result was positive. Her 
SPO2 was 96% at room air. The patient’s blood culture 
result was positive. She was transferred to the PICU due 
to respiratory distress. On the first day of admission, 
she received vancomycin and cefotaxime. On the third 
day, meropenem, IVIG, remdesivir, and dexamethasone 
were ordered. With initial treatment, the patient’s con-
dition improved somewhat, and she was transferred to 
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the ward but returned to the PICU with a worsening 
of acidosis. On the fifth day of hospitalization, she was 
intubated due to severe respiratory distress and exacer-
bation of acidosis. Due to hyperglycemia (BS=240 mg/
dL), insulin was administered. Heart failure occurred 
due to oliguria and exacerbation of acidosis, and intra-
venous inotropic agents were ordered. The patient’s 
SPO2 level declined suddenly, and she died after 5 days 
of hospitalization due to bradycardia and cardiac arrest. 

Case 8

A 4-month-old infant with respiratory distress was re-
ferred to the ED from another hospital. On initial evalu-
ation, the patient had a pale appearance. He had tachy-
pnea and intercostal retraction. During the physical 
examination, palpable hepatosplenomegaly and hepa-
tomegaly were detected. His SPO2 was 92%, which in-
creased to 100% with oxygen through an oxygen hood. 
COVID-19 RT-PCR result was positive. The patient had 
anemia (Hb=7.9 mg/dL) and thrombocytopenia. Urine 
and stool cultures were positive (Klebsiella), and he had 
hematuria. He was under treatment for hemophago-
cytic lymphohistiocytosis (HLH) from 3 months of age. 
On the first day of admission, he received ciprofloxacin, 
amikacin, vancomycin, and meropenem. The patient 
was transferred to the PICU due to respiratory distress 
and became intubated on the second day. Epinephrine, 
IVIG, dexamethasone, and enoxaparin were ordered. 
He received remdesivir for 5 days. After improvement, 
the patient was transferred to the hematology depart-
ment, but due to sepsis and respiratory distress, he re-
turned to the PICU again. Due to tachypnea and a barely 
palpable pulse, intravenous inotropic agents (milrinone) 
were added to his medication. The patient’s fever per-
sisted and could not be controlled (recurrent fever), and 
ferritin increased from 27000 to 73000. A second dose 
of IVIG was injected. Due to respiratory distress, he was 
re-intubated. Following bradycardia and hypoxia, he 
died after 71 days of hospitalization due to cardiac ar-
rest.

Case 9

A 14-year-old girl with a background of thalassemia in-
termediate (hematologic anemia) and glucose-6-phos-
phate dehydrogenase (G6PD) deficiency was refered 
to the ED with a history of weakness, lethargy, loss of 
appetite, and dry cough for 6 days, in addition to high-
grade fever since 10 days ago. During the physical ex-
amination, she was icteric, and rales were heard in the 
lung auscultation. She had dyspnea with inter-costal 
retraction. Her SPO2 was 70%, which increased to 99% 

with oxygen through the mask and reservoir bag. CO-
VID-19 RT-PCR test result was positive. Her weight was 
53 kg, which was above the 97th percentile. On the first 
day, he received vancomycin, clindamycin, meropenem, 
dexamethasone, and enoxaparin. Due to ground-glass 
opacity observed in the portable chest x-ray, remdesi-
vir was ordered. According to echocardiography results, 
intravenous inotropic agents were administered. Meth-
ylprednisolone (three doses, 52 g every 6-12 hours) and 
IVIG (52 g every 12 hours) were ordered as the patient’s 
problems persisted. Due to hyperglycemia (BS=282 mg/
dL), insulin was prescribed. Tocilizumab was given to the 
patient, too. The general condition deteriorated on day 
8 of her stay, and she was intubated for 10 days. She 
died on the 17th day of hospitalization due to multiple 
organ involvement and, finally, ARDS.

Additional clinical characteristics, laboratory, and ra-
diologic findings of dead patients are shown in Table 1. 

Discussion and literature review

The novel coronavirus disease-2019 (COVID-19) was 
identified in December 2019 in China, and at that time, 
the World Health Organization (WHO) declared its out-
break [1]. This disease causes morbidity and mortality in 
all age groups [4]. As of May 2020, physicians worldwide 
announced hospitalizations of children who developed 
fever and MIS-C [5, 8]. The Centers for Disease Control 
and Prevention (CDC) and WHO provided case defini-
tions of MIS-C. 

Criteria of MIS-C

Based on the CDC case definition, the following criteria 
were considered to define MIS-C patients: 1) Age <21 
years; 2) Fever ≥38.0°C (100, 4°F) for >24 hours or report 
of subjective fever lasting >24 hours; 3) A history of cur-
rent SARS-CoV-2 infection by positive RT-PCR, serology, 
or antigen test or contact with a suspected or confirmed 
COVID-19 case within 4 weeks before the onset of symp-
toms; 3) Signs and symptoms of multisystem (≥2) organ 
involvement, including cardiovascular (e.g. shock, el-
evated troponin), renal, gastrointestinal (e.g. abdominal 
pain, vomiting), hematologic (e.g. coagulopathy), neu-
rologic (e.g. seizure, meningitis) and respiratory (e.g. 
pneumonia, pulmonary embolism); 4) Positive inflam-
matory markers, including elevated C-reactive protein 
(CRP), erythrocyte sedimentation rate (ESR), D-dimers, 
ferritin, interleukin-6 (IL-6), elevated neutrophils, low 
albumin; and 5) No other reasonable diagnosis.
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Prevalence and mortality of MIS-C patients

The patients who meet CDC criteria and fulfill com-
plete or partial criteria for Kawasaki disease (KD) should 
be considered MIS-C and reported. Importantly, MIS-C 
should be regarded in any pediatric death with evidence 
of SARS-CoV-2 infection [12]. As of November 2022, 9139 
cases of MIS-C, including 74 deaths, were registered in 
the United States [13]. 

According to our literature review, numerous studies have 
been published internationally on MIS-C. Still, a few stud-

ies evaluate patients with severe diseases admitted to the 
PICU and died [10, 14-21]. The pooled mortality estimate 
in included studies was 0.02 (95% CI, 0.01%-0.02%) (Table 
2, Figure 1). At the time of this study, reliable evidence of 
cases of MIS-C and mortality is not published in Iran.

The risk factors of mortality 

Several studies have found that diverse factors, including 
age, gender, number of organ involvement, comorbidities, 
the latency of diagnosis or treatment, and lack of drugs, 
may potentially affect the prognosis of MIS-C [17, 20].

Figure 1. Forest plots of mortality in MIS-C patients

 

Table 2: Characteristics of included studies regarding to MIS-C patients mortality 

 

 

 

 

 

  

 

Figure 1. Forest plots of mortality in MIS-C patients 

ID First Author 
 

Country Year Sample 
size 

Death Study design 

1 Sik et al. Turkey 2023 322 16(5%) Retrospective multicenter cohort study 
2 Gonzalez-Dambrauskas et al. North America, Latin 

America, and Europe 
2022 188 6(3.2%) Prospective, observational study 

3 Mamishiet al. Iran 2022 122 2(1.6%) Retrospective study 
4 Rostami-Maskopaee  et al. Iran  2022 225 10(4%) Multicenter observational study 
5 Sanna Mahmoud  et al. Egypt 2021 64 6(9%) Case series 
6 Salmanc et al. Turkey 2021 17 1(5.9%) Case series 
7 Anna Bowen  et al. USA 2021 2818 35(1.2%) Cases report 
8 Acevedo et al. Colombia 2021 78 7(9%) Observational cohort study 
9 Pereira et al. Brazil 2020 6 4(67%) Cross-sectional study 

Table 2. Characteristics of included studies regarding to MIS-C patients mortality

ID Author Country Year Sample 
size

Death 
No.(%) Study Design

1 Sik et al. [14] Turkey 2023 322 16(5) Retrospective multicenter cohort 
study

2 Gonzalez-Dambrauskas et al. 
[15]

North America, Latin 
America, and Europe 2022 188 6(3.2) Prospective, observational study

3 Mamishi et al. [16] Iran 2022 122 2(1.6) Retrospective study

4 Rostami-Maskopaee et al. [17] Iran 2022 225 10(4) Multicenter observational study

5 Mahmoud et al. [18] Egypt 2021 64 6(9) Case series

6 Salman et al. [19] Turkey 2021 17 1(5.9) Case series

7 Bowen et al. [20] USA 2021 2818 35(1.2) Cases report

8 Acevedo et al. [10] Colombia 2021 78 7(9) Observational cohort study

9 Pereira et al. [21] Brazil 2020 6 4(67) Cross-sectional study

Rezai MS, et al. Mortality of MIS-C. J Pediatr Rev. 2023; 11(3):231-244.
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Treatment of MIS-C

Up to now, evidence-based guideline for treating 
MIS-C patients is lacking. There are different treat-
ment protocols for these patients, including vasoactive 
medications, steroids, immune modulators, antiplate-
let, anticoagulation, and IVIG, which is usually best 
practice by the clinician based on the severity of the 
disease and the type of clinical manifestations that the 
patient presents.

Antibiotics are given to all patients due to nosocomial 
infections and duration of hospitalization. Antibiotics 
are discontinued when the diagnosis of MIS-C is made. 

In the era of COVID-19, there is a challenge for clinicians 
who must decide whether to start, continue, or stop 
antimicrobial therapy. Still, because MIS-C symptoms 
overlap with other life-threatening conditions, antimi-
crobial drugs are the primary therapy [22].

Discussion

In this case series study, we describe the clinical mani-
festations and treatment of MIS-C patients following 
COVID-19 who died in selected referral hospitals. We 
used the CDC checklist to identify children under 21 
years who met the criteria of MIS-C. Of 225 MIS-C pa-
tients admitted to the hospital, 9 died (Table 3). 

Table 3. Comparing clinical and laboratory characteristics in two groups of survived and deceased patients (n=225)

Clinical Characteristics
No. (%)

P
Total Survived (n=216) Deceased (n=9)

Age in month, median (IQR) 55(26-96) 54(26-96) 89(8-162) 0.347

Gender
Male 134(59.56) 129(59.72) 5(55.55)

1*

Female 91(40.44) 87(40.28) 4(44.45)

Comorbidity*
Yes 74(32.88) 69(31.94) 5(55.55)

0.476*

No 151(67.11) 147(68.06) 4(44.45)

Type of comorbidity*

Obesity** 45(25.42) 40(23.80) 5(55.55) 1*

Seizures 17(7.56) 17(7.87) 0 1*

Chronic lung disease 12(5.33) 12(5.55) 0 1*

Immunosuppressive disorder 
malignancy 3(1.33) 2(0.92) 1(11.11) 0.116*

Type 1 diabetes 3(1.33) 3(1.38) 0 1*

G6PD deficiency 16(7.11) 15(6.94) 1(11.11) 0.492*

Clinical signs and  
symptoms

Fever 225(100) 216(100) 9(100) N.A

Cardiac 108(48.00) 100(46.29) 8(88.88) 0.001*

Renal 83(36.89) 76(35.18) 7(77.77) 0.014*

Respiratory 122(54.22) 113(52.31) 9(100) 0.04*

Hematologic 190(84.44) 181(83.79) 9(100) 0.361*

Gastrointestinal 200(88.89) 191(88.42) 9(100) 0.602*

Dermatologic 138(61.33) 136(62.96) 2(22.22) 0.029*

Abnormal finding

Abnormal echocardiography 193(88.07) 184(88.03) 9(100) 1*

Abnormal abdominal sonography 78(54.11) 72(51.79) 6(66.66) 0.016*

Abnormal chest CT scan 95(61.29) 86(58.90) 9(100) 0.013*

Rezai MS, et al. Mortality of MIS-C. J Pediatr Rev. 2023; 11(3):231-244.
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 Persistent fever with respiratory, cardiac, and gastro-
intestinal symptoms was present in most children with 
MIS-C. This finding is consistent with other studies [10, 
23, 24]. However, the dermatologic manifestation was 
observed in two patients.

Fever was present in all patients, and the mean fever 
duration before hospitalization was 6 days, similar to 
Pereira’s study [21]. In the study by Acevedo [10], the 
number of febrile days before diagnosis was 5 days, 
which is less than our study. In the COVID-19 pandemic, 
where the disease presents with different symptoms at 
each peak, children’s symptoms, especially fever, should 
be considered. Although many studies have confirmed 
that fever is a common symptom of COVID-19, unfortu-

nately, decedent patients had a fever for a long time and 
were referred late. We mentioned that the late presen-
tation of patients likely contributed to severe complica-
tions and ineffective treatment. 

The cardiac, respiratory, renal, and liver were our 
study’s most common organ failures. Still, the most fre-
quent cause of death in our cases was cardiac failure, 
and it is consistent with other studies [20, 25]. All pa-
tients had acute kidney injury, and 4 patients had renal 
failure during treatment. 

Six patients were transferred directly to the PICU, 
and the rest were transferred to the PICU due to wors-
ening symptoms during treatment. Of them, 5 patients 

Rezai MS, et al. Mortality of MIS-C. J Pediatr Rev. 2023; 11(3):231-244.

Clinical Characteristics
No. (%)

P
Total Survived (n=216) Deceased (n=9)

Outcome

Hospital stay (days), median (IQR) 9(7-13) 9(7-12) 8(4-22) 0.732

ICU stay (days), median (IQR) 7(4-10) 7(4-10) 5(4-20) 0.639

ICU admission 129(57.33) 120(55.55) 9(100) 0.011*

Intubation 23(10.2) 14(6.5) 9(100) <0.001

Laboratory Features

WBC<4000a (n=220) 9(4.1) 6(2.8) 3(33.3) <0.001

WBC ≥10000b (n=220) 158(71.8) 153(72.5) 5(55.6) 0.268

PLT<100000c (n=221) 7(3.2) 4(1.9) 3(33.3) <0.001

PLT≥450000d (n=221) 81(36.7) 79(37.3) 2(22.2) 0.359

HGB<10 (n=117) 98(83.8) 89(82.4) 9(100) 0.169

ESR>30 (n=137) 124(90.5) 121(91.0) 3(75.0) 0.332

ESR>100 (n=136) 30 (22.1) 29(21.8) 1(33.33) 0.530*

D-Dimer >1000 (n=169) 120(71.0) 114(71.3) 6(66.6) 0.768

CRP (mg/L) ≥10 (n=222) 205(92.3) 198(93.0) 7(77.7) 0.093

Ferritin (ng/dL), <12 & >135 
(n=123) 104(84.6) 97(83.6) 7(100) 0.244

Fibrinogen (mg/dL), <200 & >400 
(n=63) 37(58.7) 32(57.1) 5(71.4) 0.690*

NT pro-BNP (pg/mL), ≥110 (n=167) 97(58.1) 95(57.6) 2(100) 0.510*

Troponin (pg/mL) ≥0.3 (n=136) 52(38.2) 46(35.9) 6(75.0) 0.054*

IL-6 ≥5.9 (n=19) 17(89.5) 15(88.2) 2(100) 1*

*The Fisher exact test, **A patient may have at least one type of comorbidity, ***Missing data is 48 cases.

 a leukopenia, b Leukocytosis, c Thrombocytopenia, d Thrombocytosis.

Abbreviations: NA: Not applicable; WBC: White blood cell; ICU: Intensive care unit; HGB: Hemoglobin; ESR: Erythrocyte sedimentation rate; 
CRP: C-reactive protein; PT: Prothrombin time; PTT: Partial thromboplastin time; NT Pro-BNP: N-terminal pro-brain natriuretic peptide; 
PRC: Polymerase chain reaction; CT: Computerized tomography; IL-6: Interleukin-6.
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were referred from another hospital or center. Initially, 
supportive care was taken considering the different 
clinical manifestations of the patients. In addition, all 
patients were treated with antibiotics for hospital-ac-
quired infection on the first day of hospitalization. The 
antibiotic was discontinued as soon as the MIS-C diag-
nosis was established. IVIG and steroids were admin-
istered to all patients. Previous studies have reported 
that most patients receive IVIG and corticosteroids as 
the main treatment [10, 26-28]. Also, two children re-
ceived tocilizumab. 

In the current case series, 5 patients were male, simi-
lar to the Santos and Brizuela studies; MIS-C was most-
ly reported in males [23, 29]. As cases of MIS-C were 
emerging, the different clinical effects of COVID-19 on 
gender were still unclear. The gender difference in the 
incidence, severity, and mortality of patients with MIS-C 
should be clarified by large studies. 

By calculating the obesity index according to the WHO 
criteria, 5 patients were obese. Consistent with other 
studies, obesity was the most prevalent comorbidity 
[10, 23, 30]. A systematic and meta-analysis study found 
that obese individuals were more likely to be hospital-
ized, 74% to be admitted to the ICU, and 48% to die 
[31]. Since obesity affects health status through various 
mechanisms, it should be considered a significant factor 
for early hospitalization and intensive care during the CO-
VID-19 pandemic. Of 9 patients, 3 had other comorbidi-
ties, including ALL, HLH, and thalassemia intermediate.

Like other studies, our patients had abnormal echo-
cardiographic results [25, 28]. Cardiac dysfunction and 
coronary dilatation were observed in 8 and 4 children, 
respectively.

Regarding biochemistry findings, significant increases 
in CRP, ESR, creatine kinase-MB (CK-MB), IL-6, D-dimer, 
and lactate dehydrogenase (LDH) levels were observed 
in our patients, similar to other studies [27, 32].

Conclusions

Cardiac, respiratory, liver, and renal involvements were 
the most common organ failure in our cases, but cardio-
pulmonary failure was the main cause of death. Early 
diagnosis and management of MIS-C are necessary to 
prevent severe complications and death.
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