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Abstract   

   

Aim Of Study: To evaluate clinical presentations and outcomes of patients 

with MIS-C in children 

Method:  It is a prospective observational study that will be conducted in 

the Department of Paediatrics, NKPSIMS Medical College, Nagpur. All 

children admitted with MIS-C at our Hospital, aged 1 month to 18 years, 

from March 2021 to October 2023 were recruited into the study. 

Results: There were 20 children presented with MIS-C post covid infection. 

Age and gender-wise associations along with common symptoms seen with 

post-covid infection were studied. The majority of cases were mild to 

moderate cases which were treated according to the category of illness. 

There was one mortality in category 4. 

Conclusion: In this study, we will highlight the clinical spectrum and 

outcome of MIS-C secondary to covid19 infection in children and 

summarise the available evidence to provide insights into current clinical 

practice and implications for future research directions. 
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INTRODUCTION 

 

In May 2020, the World Health Organization (WHO) first characterised this MIS-C (COVID-19–Associated 

Multisystem Inflammatory Syndrome in Children) and offered a provisional clinical description. In general, 

children have a less chance of acquiring severe or severe COVID-19, however, like adults, some underlying 

factors render them more vulnerable to severe illness. Obesity, chronic lung illness (including asthma), 

cardiovascular disease, and immunosuppression are the most typically observed. MIS-C is a less common but 

fatal illness in which COVID-19-positive children develop inflammation in multi- organs. This condition 

requires special treatment and care, and children with it may need to be hospitalised in the pediatric intensive 

care unit (PICU).  MIS-C is a serious fatal disorder, but it can be treated and children can recover with the 

correct medical treatment. (1) 

Infection with the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) in children is considered 

to be milder than in adults, and children are mostly asymptomatic or just mild illnesses. (2,3,4) 

The majority of cases of MIS-C include signs of hypotensive shock, including cardiac involvement, 

gastrointestinal symptoms, and raised inflammatory markers, along with positive SARS-CoV-2 laboratory test 
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results. All of the patients who were tested for SARS-CoV-2 had a positive RT-PCR or serology result. 

Pediatricians treating children and adolescents face a problem in identifying MIS-C from various viral or 

inflammatory diseases. As the COVID-19 infection is widespread throughout parts of India, health care 

providers' knowledge of MIS-C will help in early detection, diagnosis, and treatment. (5) 

Early detection and treatment of pediatric MIS-C cases are critical for a positive result in this novel clinical 

condition that has received minimal research in relation to Covid 19 infection. Despite the fact that children's 

symptoms are often milder than those of adults, a less percentage of youngsters require hospitalisation and vast 

treatment. In recent times duration, there have been a rising number of reports from various parts of India 

reporting children and adolescents with COVID-19-related multisystem inflammatory disorders that appear 

after the infection rather than during the acute stage of COVID-19. 

These paediatric examples include clinical conditions that are both related to and different from those of other 

well-known inflammatory syndromes in children, such as Kawasaki illness, Kawasaki disease shock 

syndrome, and toxic shock syndrome. (8,9) MIS-C may cause shock and multiple organ failure, requiring 

urgent medical attention. (12) The epidemiology, aetiology, clinical symptoms, and long-term effects of MIS-

C are still not clear. 

We report the clinical characteristics and therapy of MIS-C in children from Nagpur, a city in central India 

with a moderate to the high frequency of coronavirus illness (COVID-19). 

 

Method:  

We discovered an increasing number of children with signs of Multisystem Inflammatory Syndrome post 

COVID-19 reached our country in March 2021. We suggested a cross-sectional observational study, which 

was carried out at NKPSIMS Medical College Nagpur's pediatrics ward and pediatric intensive care unit. 

This study included all children aged 1 month to 18 years who had clinical symptoms indicative of MIS-C and 

met WHO criteria and were hospitalized in the paediatric ward and Paediatric Intensive Care Unit at NKPSIMS 

Medical College Nagpur between March2021 and October 2023. 

They were recruited for the research after receiving written and informed permission from the child's parent, 

as well as assent from older children. In the case record sheet, the participants' demographic data, admissions 

complaints, thorough history, and examination were all filled out. According to hospital policy and standard 

guidelines, the individual was examined and treated. Once enrolled, the subjects were monitored until they 

were released from the hospital or died. 

All important events as well as clinical indications were documented. 

To identify symptomatology, a thorough history was collected. At the time of admission, a predesigned 

proforma was used to record the results of a detailed clinical examination that comprised vitals, general, and 

systemic examination findings. 

Skin rash, non-purulent conjunctivitis, alterations in lips, oral mucosa, and extremities changes were all 

identified, as indicated by prior standards and MIS-C. Nausea, vomiting, abdominal discomfort, and diarrhoea 

were all reported as gastrointestinal symptoms. All patients had their haematological parameters checked, 

including total leucocyte count, haemoglobin levels, N/L ratio, and platelet count. If clinically required, a liver 

function test, coagulation profile, blood sugar with electrolytes, ultrasonography abdomen, and chest 

radiography were conducted. Renal and liver function tests, as well as acute phase reactants (CRP, ferritin, D-

dimer, ESR, Ferritin) done in all patients. Coagulation parameters such as PT-INR were tested. In comparison 

to age-specific normal ranges, laboratory values were labelled as raised or depressed. 

On echocardiography, clinical myocarditis was described as cardiac dysfunction with a low left ventricular 

ejection fraction (LVEF). Cardiogenic shock was defined as patients who presented with shock and had left 

ventricular (LV) dysfunction on echocardiography. The diameters of the coronary arteries were measured 

using established standards and indexed using Z scores. Dilated coronary arteries were defined as those with 

a Z score of more than 2.5. According to the Indian Council for Medical Research, SARS-CoV-2 infection 

was identified using a nasopharyngeal swab real-time reverse transcription-polymerase chain reaction (RT-

PCR) and/or a fast antibody test for SARS-CoV-2 (Vitros Anti Sars Cov IgG antibody kit, Ortho Clinical 

Diagnostics). In addition, according to WHO guidelines, previous interaction with a COVID19 positive patient 

was also declared positive. The outcome was either discharged or death. 

The patients were categorized and treated according to the amended WHO guidelines. The usage of blood 

products and the need for crystalloids or colloids were also documented. 

 

Inclusion criteria - Children aged one month to eighteen years will be enrolled in this research if they meet 

the MIS-C defining requirements. 
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Exclusion criteria- Age less than 1 month at the time of admission, Any child who does not meet the MIS-C 

defining requirements, and Those who refuse to engage in the research. 

Our hospital's institutional ethics committee gave its approval. The information was put into a Microsoft Excel 

spreadsheet. Demographics, the existence of a positive SARS-CoV-2 antigen or antibody test or a history of 

contact with a positive patient, clinical symptomatology, laboratory values, the therapy administered, and 

prognosis were among the variables investigated. 

Statistical analysis was carried out with the help of SPSS version 26. (IBM, USA). To compare categorical 

variables, the Chi-square test was employed, the Student-t-test was used to compare normally distributed data, 

and the Mann-Whitney U test was used to compare data that were not normally distributed. 

 

RESULTS AND DISCUSSION 

 

Table 1: Age and gender distribution of children with MIS-C (n=20) 
Age-group Male (%) Female (%) Total (%) 

0 – 5 6 (75) 2 (25) 8 (40) 

6 – 10 3 (60) 2 (40) 5 (25) 

>10 2 (28.57) 5 (71.43) 7 (35) 

Total 11 (55) 9 (45) 20 (100) 

 

Table 1  gives data about the total number of male and female children suffering from MISC as per the age 

group category. There were 6 males and 2 females in the age group 0-5 years of age, while 3 males and 2 

females in the age group 6-10 years of age group, and 2 males and 5 females in the age group more than 10 

years ago. The total percentage of males was 55 % and females were 45 % of the total sample. 

 

Table 2: History of COVID infection or COVID contact in children MIS-C (n=20) 
COVID Infection Present (%)  Absent (%) Total (%) 

Male 5 (25) 6 (30) 11 (55) 

Female 4 (20) 5 (25) 9 (45) 

 

Table 2: The above table gives a percentage of covid infection or covid contact in children with MIS-C. It was 

found that 55% of male children with covid infection or covid contact suffered from MIS-C. 

 

Table 3: Association of Vitals with Category of disease in children with MIS-C (n=20) 
Vitals Category of disease 

I II III IV 

Blood Pressure     

Normal 3 3 3 5 

Hypotension (B P <5 th centile) 0 0 2 4 

Heart Rate     

Increased 1 1 4 9 

Normal 2 2 0 1 

Respiratory Rate     

Increased 0 1 4 8 

Normal 3 2 0 2 

Oxygen levels     

>94 3 3 4 4 

94 - 90 0 0 0 5 

< 90 0 0 0 1 

 

Table 3: the above table shows the association of vitals with category in children with MIS-C. 

In categories 1 and 2, all children were normotensive, one child had increased heart rate while the other two 

were normal, the respiratory rate of all children was normal, and oxygen levels were more than 94 % which 

was in the normal range. 

In Category 3, three children were normotensive, two were hypotensive, four children had increased heart rate, 

and four children had increased respiratory rate with oxygen levels of more than 94 %. 

In Category 4, five children were normotensive, four were hypotensive, nine children had increased heart rate, 

eight children had respiratory rate and two normal respiratory rates, four children had normal oxygen levels, 

five had between 90-94% saturation, and one child less than 90. 
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Table 4: Age-wise distribution of symptoms in children with MIS-C (n=20) 
Symptoms Age group 

0 – 5 years (%) 6 – 10 years (%)  >10 years (%) Total (%) 

Fever 8 (44.44) 5 (27.78) 5 (27.78) 18 (90) 

Conjunctivitis 3 (33.33) 3(33.33) 3(33.33) 9 (45) 

Skin Rash 3 (42.86) 3 (42.86) 1 (14.29) 7 (35) 

GIT symptoms 6 (42.84) 5 (35.71) 3 (21.43) 14 (70) 

Others 4 (44.44) 3 (33.33) 2 (22.22) 9 (45) 

 

Table 4: shows the age-wise distribution of symptoms in children with MIS-C. Fever was the predominant 

symptom present in 90% of children, conjunctivitis was present in 45% children, Skin Rash was present in 35 

%, GIT symptoms were in 14 %, and other nonspecific symptoms were present in 45 % of children. 

 

Table 5: Echocardiographic Findings in children with MIS-C 
 Echocardiographic Findings Frequency Percentage 

ECHO   

Normal 8 40 

Abnormal 12 60 

Total 20 100 

 

Table 5: shows echocardiographic findings in children with misc. there were 60% abnormal findings in 

echocardiography in children with MIS-C, and 40% were echoed normal. 

 

Table 6: Association of Severity of disease with outcome in children with MIS-C 
 Death (%) Discharge (%) Total (%) 

Category I 0 (0) 3 (100) 3 (15) 

II 0 (0) 3 (100) 3 (15) 

III 0 (0) 4 (100) 4 (20) 

IV 1 (10) 9 (90) 10 (50) 

 

Table 6:  It Shows the association of severity of disease with outcome in children with MIS- C. In Category 1, 

2 there were 15 % each were discharged, 20% were in Category 3 discharged, and 50 % were discharged in 

Category 4. 

 

SUMMARY AND CONCLUSION 

 

Post covid infection was really challenging for pediatricians to handle and MIS-C was an important clinical 

condition associated with Covid Infection. The study was done on 20 children suffering MIS-C at our center. 

There were 11 male and 9 female children in the study. There was a male predominance of Covid Infection or 

contact in children with MIS-C. 

In category 1,2 of disease with MIS-C vitals were mostly in the normal range. In Category 3, blood pressure 

was on the lower side in two children, while increased heart rate and respiratory rate, and normal oxygen levels 

were in all children in category 3. 

While in Category 4, four children were hypotensive, nine had increased heart rate, eight had increased 

respiratory rate, and one had an oxygen level less than 90. 

It was found that fever was a predominant symptom, followed by GIT symptoms, other nonspecific complaints, 

conjunctivitis, and skin rash. 

Echocardiography was an important tool in the diagnosis of MIS-C as 60% of cases had abnormal findings in 

ECHO with MIS-C 

In category 1,2 children with MIS-C, 15% each were discharged, 20% from Category 3, 

50% from Category 4. One death (5%) was reported from Category 4 in this study. 

 

LIMITATION OF STUDY 

 

The sample available for the study was limited as the Second Covid wave lasted for 3 months  

The sample size could not be collected as there was a sudden decline in cases in covid cases in India so less 

number of children with MIS-C were admitted to our center. 

The sample size was less hence results and observations may vary accordingly in different regions. 
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