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Abstract- Background: The present study aimed to describe the 

Biochemical investigation among children admitted as a case 

Multisystem Inflammatory Syndrome in Children (MIS-C) in 

Indira Gandhi Medical college, Shimla.  

 

Material & Methods: We conducted a cross sectional study for 

MIS-C from January to July 2021, in the pediatric ward of Indira 

Gandhi Medical College Shimla in Himachal Pradesh. Children 

admitted with diagnosis of MISC were included in the study. Data 

regarding Biochemical investigation was extracted and analyzed 

using Epi Info V7 software. 

 

Results: In the present study, a total of 31 children diagnosed and 

admitted as multisystem inflammatory syndrome in children 

(MIS-C) were included. 8(25.8%) had a Covid antibody titre 

between 6-10. 23(74.2%) had more than 10gm% of Hb,18 (58.1%) 

had TLC increased  for age,26(83.9%) had neutrophils high for 

age, 30(96.8%) had RBS in normal range, 23(80.6%) had normal 

lipid profile, 15(48.4%) had  platelets in range of 1-1.5lac, 

14(45.2%) had high  PT , 18 (58.1%)  had normal range of INR, 

17(54.8%) had normal range for APPT, 25(80.6%) had normal  

range of B. Urea,  15(48.4%) had S creatinine levels twice for the 

upper limit, 12(38.7%) had acidosis, 10(32.3%) had 

azotemia,28(90.3%) had normal range of Potassium (K+),28 

(90.3%) had normal range of  sodium(Na+),10(32.3%) D-DIMER 

twice  the normal limit, 3 (9.7%) had high within twice for the 

upper limit of  TROP-1, 6(19.4%) had CRP between  25-30 , 12 

(38.7%) had ANC high for age, 9(29.0%) had ESR more than four 

times, 9(29.0%) had ferritin  high between twice  to thrice for the 

upper limit and 10(32.3%)  had  LDH patients had high between 

twice to  thrice for the upper limit. 

Conclusion: Most of the patients of MIS-C had raised 

inflammatory markers and deranged biochemical profile. Delay in 

biochemical investigation cause delay in diagnosis & further 

referral may have adversely affected the prognosis as well as 

outcome 

 

Index Terms- Biochemical investigation, Multisystem 

Inflammatory Syndrome in Children (MIS-C) 

 

I. INTRODUCTION 

OVID-19, a severe viral respiratory infection caused by 

SARS-CoV- 2, affects almost every age group. Recently, a 

severe multi-system inflammatory syndrome (MIS-C) has been 

reported in individuals less than 21 years of age.1,2 

         MIS-C is diagnosed based on the symptoms (persistent fever 

and dysfunction of one or multiple organs, such as the heart or 

gastrointestinal system, etc), together with laboratory tests to look 

for markers of inflammation, as this, can seriously affect the organ 

systems like heart, blood vessels, kidneys, digestive system, brain, 

skin, etc.3,4 

         Children with MIS-C, present with fever as a major 

symptom and inflammation of various organ systems, which is 

confirmed by a multitude of laboratory tests. There are a number 

of varied diagnostic tests used by the medical professionals, to 

look for abnormal level of inflammatory markers. Once MIS-C is 

diagnosed, children need to be followed up over a period of  time 

with laboratory investigations to assess inflammatory markers, 

coagulation profile, liver function, cardiac function, and other 

aspects of this illness.5,6 

         Children diagnosed with MIS-C require hospitalization and 

strict observation. Few of them also need admission to  intensive 

care unit (ICU) .4,7 

         There is a paucity of data regarding Biochemical 

investigation of MIS-C in this hilly region. Against this backdrop, 

the study was conducted to describe Biochemical investigation 

among children admitted as a case Multisystem Inflammatory 

Syndrome in Children (MIS-C) in Indira Gandhi Medical college, 

Shimla.  

 

II. AIMS & OBJECTIVES 

         To evaluate the Biochemical investigation associated with 

multisystem inflammatory syndrome in children (MIS-C).  

 

C 
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III. MATERIAL & METHODS 

         Ours was a descriptive, cross sectional institutional based 

study, carried out in the Department of Pediatrics, Indira Gandhi 

Medical College, Shimla, Himachal Pradesh, located at an altitude 

of 2,276 m. The study was conducted between January 2021 to 

July 2021. All children admitted to the pediatric ward in this time 

period with a proven diagnosis of MIS C, were included in the 

study. Approval was obtained from the concerned authorities of 

Indira Gandhi Medical College Shimla  in  Himachal Pradesh 

 

Operational definition for a case of MIS-C1 

Children and adolescents 0–19 years of age with fever > 3 days  

AND two of the following: 

 a) Rash or bilateral non-purulent conjunctivitis or muco-

cutaneous inflammation signs (oral, hands or feet). 

 b) Hypotension or shock. 

 c) Features of myocardial dysfunction, pericarditis, valvulitis, or 

coronary abnormalities (including ECHO findings or elevated 

Troponin/NT-proBNP),  

d) Evidence of coagulopathy (by PT, PTT, elevated d-Dimers). 

 e) Acute gastrointestinal problems (diarrhoea, vomiting, or 

abdominal pain).  

AND  

Elevated markers of inflammation such as ESR, C-reactive 

protein, or procalcitonin. 

  

AND  

No other obvious microbial cause of inflammation, including 

bacterial sepsis, staphylococcal or streptococcal shock syndromes. 

 AND  

Evidence of COVID-19 (RT-PCR, antigen test or serology 

positive), or likely contact with patients with COVID-19.  

 

         The various biochemical tests were done in a standardized 

laboratory under supervision of a qualified medical personnel. 

Covid-19 serology was done by testing for the IgG antibodies 

against the anti-spike protein, using the Cbc was done by the 

automated cell counter, and random blood sugar and other 

biochemical tests were done by biochemical autoanalyzer. The test 

results were then extrapolated to standard reference ranges for 

pediatric age group.  

 

Data analysis 
         The data were collected from the record files of admitted 

children, compiled and entered in MS Excel, and analyzed using 

appropriate statistical tools in software Epi info V7 by applying 

appropriate statistical test in terms of frequencies and percentage. 

 

IV. RESULTS 

         In the present study a total of 31 children were diagnosed and 

admitted as a case of multisystem inflammatory syndrome in 

children (MIS-C) in the pediatric ward of Indira Gandhi Medical 

College Shimla in Himachal Pradesh between Jan 2021- July 

2021. 

         In our study, mean age of the children diagnosed as 

multisystem inflammatory syndrome (MIS-C) was 7.12±4.78 

years. Maximum 12 children (38.7%) were of age group 5-10 

years followed by 10 (32.3%) of age group 6-10 years , 8 (25.8%) 

of 11-15 years and 1 (3.2%) of 15-19 years age group. Out of the 

total of 31, 16 children (51.6%) were males while 15(48.4%) were 

females. 29(93.5%) belonged to rural area while 2(6.5%) were 

from Urban area.(Figure-1) 

 

 

 
Figure -1: Socio-Demographic variables of MISC-C patients 

 

         All admitted patients of MIS-C were tested for Covid-19 at 

admission and were RAT & RT-PCR negative. All children were 

sampled for Covid Serology, of which a maximum of 8(25.8%) 

had an antibody titre between 6-10, followed by, between 1-5 in 

6(19.4%) children, each between 11-15 in 5(16.1%) patients, 

between 0-1 & 16-20 in 2(6.5%) patients each and between 21-

25& 46-50 in 1 (3.2%)patient each.(Table-2) 
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 Frequency Percent 

RAT Results  Negative  31 100.0 

RT-PCR Negative  31 100.0 

Covid-19Antibody Titer 

(IgG anti-spike) 

 0-1 2 6.5 

1-5 6 19.4 

6-10 8 25.8 

11-15 5 16.1 

16-20 2 6.5 

21-25 1 3.2 

46-50 1 3.2 

>100 6 19.4 

 

Table-2: RAT & RT-PCR Positivity and Antibody Titre among MIS-C patients 

 

         Among them 1(3.2%) child had Hemoglobin (Hb) levels 

between 6-8 gm% , 7(22.6%) in the range of 8-10gm%, and 

23(74.2%) more than 10gm% of Hb. In this study, 4 (12.9%) 

children had a Total Leucocyte Count (TLC) of less than 

5000/cmm, 9 (29.0%) had TLC normal for age and 18 (58.1%) 

had a TLC increased for age . Among the total, 2(6.5%) children 

had an Absolute Neutrophilic Count (ANC) low for age, 3 (9.7%) 

had normal ANC for age and 26(83.9%) had high ANC for age. 

All children were tested for random blood sugar (RBS), by lancet 

method at admission, it was found that 30(96.8%) had RBS in the 

normal range for age, while only 1(3.2%) had low RBS. 

23(80.6%) children had normal lipid profile while 6(19.4%) had 

deranged lipid profile, with hypertriglyceridemia. Among the total 

31 children, 8(25.8%) had Platelet count, 15(48.4%) had platelets 

in the range of 1-1.5lac, 6(19.4%) had thrombocytopenia in the 

range of 75k-1lac   and 2(6.5%) severe thrombocytopenia in the 

range of 25-50 thousand. 

         Out of the31children, 11(35.5%) had Prothrombin time(PT) 

in normal range, 14(45.2%) had abnormal values of PT, twice the 

normal range ,4(12.9%) had  three times the upper limit,1(3.2%) 

had more than four times and 1(3.2%) had  PT more than five 

times of the normal range. Among the total of 31 patients, 18 

(58.1%) had INR in the normal range, 10(32.3%)  had INR 

between 1-2 , 2(6.5%)  had range for 2-3  and 1(3.2%) had range 

of 3-4 of INR. Among them 17(54.8%) had normal range APPT, 

13(41.9%) had APPT between 1-2 range and 1(3.2%) child had 

APPT between 2-3.(Table-3) 

 

 Frequency Percent 

HB 

6-8gm% 1 3.2 

8-10gm% 7 22.6 

>10gm% 23 74.2 

TLC 

<5000/cmm 4 12.9 

Normal for age 9 29.0 

Increased  for age 18 58.1 

ABSOLUTE 

NEUTROPHIL COUNT 

Low for age 2 6.5 

Normal for age 3 9.7 

High for age 26 83.9 

RBS 
Normal 30 96.8 

Low 1 3.2 

Lipid profile  
Normal  25 80.6 

High 6 19.4 

Platelets 

Normal 8 25.8 

1-1.5 lacs 15 48.4 

75k-1lac 6 19.4 
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25-50k 2 6.5 

Prothrombin time 

PT 

Normal 11 35.5 

More than twice for the upper limit 14 45.2 

More than three the upper limit 4 12.9 

More than four times 1 3.2 

More than five times 1 3.2 

INR 

Normal 18 58.1 

1 to 2 10 32.3 

2 to 3 2 6.5 

3 to 4 1 3.2 

APPT 

Normal 17 54.8 

1 to 2 13 41.9 

2 to 3 1 3.2 

 

Table-3: CBC, Blood sugar, Lipid and Coagulation profile 

 

         In this study, 25(80.6%) children had normal range of B. 

Urea, and 6 (19.4%) had high, twice the upper limit. Of the total, 

9(29.0%) children, had normal range of S creatinine, 15(48.4%) 

had twice the upper limit, 5(16.1%) had between twice to thrice 

the upper limit and 2(6.5%) had S creatinine more than four times 

the normal range of age. In this study, among the total 31, 

12(38.7%) had acidosis at presentation, and 10(32.3%) patients 

had azotemia. 

         We also evaluated the serum electrolytes and of the 31 

children, 28(90.3%)  had normal range of Potassium (K+), 

2(6.5%) had hypokalemia and 1(3.25) hyperkalemia. Also, 28 

(90.3%)participants had normal range of  sodium(Na+),  2(6.5%) 

hyponatremia and  1 (3.2%) child had hypernatremia.(Table-4) 

 

 Frequency Percent 

UREA 
Normal 25 80.6 

High within twice for the upper limit 6 19.4 

S. Creatinine 

Normal 9 29.0 

High within twice for the upper limit 15 48.4 

High between   twice to thrice the upper limit 5 16.1 

More than four times 2 6.5 

ACIDOSIS 
Yes  12 38.7 

No  19 61.3 

AZOTEMIA 
Yes  10 32.3 

No  21 67.7 

K+ 

Normal 28 90.3 

Hpokalemia 2 6.5 

Hyperkalemia 1 3.2 

Na+ 

Normal 28 90.3 

Hyponatremia 2 6.5 

Hypernatremia 1 3.2 

 

Table-4: Kidney Function and Electrolytes 

 

         Among the total 31 patients, 5(16.1%) had D-DIMER in the 

normal range at admission,10(32. 3%) had two times the normal 

limit, 9(29.0%) had three times for the upper range, 4(12.9%) four 

times, 2(6.5%) had more than five times and 1(3.2%) patient had 

more than six times the normal limit of D-DIMER.  

         To study the impact on the Cardiovascular System, Troponin 

I testing was done, 4 (12.9%) children had normal range of TROP-

I, 3 (9.7%) had elevated levels twice the upper limit,1(3.2%) had 

levels more than 5 times, 2(6.5%) patients had more than ten times 

while TROP-Iwas not performed for 21 patients. 
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         Among the total 31 patients, 1(3.2%) had CRPlevels 

between 5-10 , 3 (9.7%) between10-25, 6(19.4%) between  25-30 

, 5 (16.1%) between  50-75 , 1 (3.2%)patient  had  between 75-

100, 1(3.2%)  patient had  between 100-150,  4(12.9%) between 

150-200 , 4 (12.9%) patients had between 200 -250 , 2(6.5%) 

patients had  between 250-300 , 3 (9.7%) patients had between 

300-350 and  1 (3.2%) patient had CRP increased  more than 

350.(Table-5) 

 

  Frequency   % 

D-DIMER 

Normal 5 16.1 

High within twice for the upper limit 10 32.3 

High between  thrice for the upper limit 9 29.0 

More than four times 4 12.9 

More than five times 2 6.5 

More than six times 1 3.2 

TROP-I 

Not done  21 67.7 

Normal 4 12.9 

High within twice for the upper limit 3 9.7 

More than five times 1 3.2 

More than ten times 2 6.5 

CRP 

5-10 1 3.2 

10-25 3 9.7 

25-50 6 19.4 

50-75 5 16.1 

75-100 1 3.2 

100-150 1 3.2 

150-200 4 12.9 

200-250 4 12.9 

250-300 2 6.5 

300-350 3 9.7 

>350 1 3.2 

 

Table-5:  Trend of Inflammatory markers in MIS C children 

 

         Among the total 31 patients, 8 (25.8%) had low Absolute 

Lympocyte Count (ALC) for age,11 (35.5%) normal ALC for age 

and 12 (38.7%) had ALC high for age. In this study among the 

total 31 patients, 3(9.7%) children had normal ESR, 4(12.9%) had 

high within twice the upper limit, 8(25.8%) between twice to 

thrice the upper limit, 9(29.0%)more than four times, 5(16.1%) 

had more than five times ,1(3.2%) patient had more than seven 

times and 1(3.2%) had more than ten times the normal range of 

ESR. In our study, of the total of 31children, 3(9.7%) had normal 

values of ferritin ,5(16.1%) had high ferritin levels within twice 

for the upper limit, 9(29.0%)had between two to three times the 

upper limit, 4(12.9%) had more than four times, 2(6.5%) patients 

had more than five times, 3(9.7%) had more than six times , 

1(3.2%) more than seven times, 1(3.2%) more than eight times and 

3(9.7%) patients had more than ten times the normal value. 

Measurement of LDH levels, 3(9.7%) had normal range,4(12.9%)  

patients had high LDH levels within twice for the upper limit, 

10(32.3%) children between twice to  thrice for the upper limit, 

7(22.6%)had more than four times, 6(19.4%)had more than five 

times and 1(3.2%) child very high LDH levels more than six times. 

(Table-6) 

 

 Frequency Percent 

ALC 

Low for age 8 25.8 

Normal for age 11 35.5 

High for age 12 38.7 

ESR 

Normal ESR 3 9.7 

High within twice for the upper limit 4 12.9 

High between two to three times the upper 

limit 
8 25.8 

More than four times 9 29.0 

More than five times 5 16.1 

More than seven times 1 3.2 

More than ten times 1 3.2 

FERRITIN 
Normal 3 9.7 

High within twice the upper limit 5 16.1 
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High between two to three for the upper limit 9 29.0 

More than four  times 4 12.9 

More than five  times 2 6.5 

More than six times 3 9.7 

More than seven times 1 3.2 

More than eight times 1 3.2 

More than Ten times 3 9.7 

LDH 

Normal 3 9.7 

High within twice for the upper limit 4 12.9 

High between twice thrice for the upper limit 10 32.3 

More than four times 7 22.6 

More than five times 6 19.4 

More than six times 1 3.2 

 

Table-6: Inflammatory markers in MIS C children 

 

V. DISCUSSION 

         In the present study, mean age of the children diagnosed as 

multisystem inflammatory syndrome in children (MIS-C) was 

7.12±4.78 years. Majority, 12 (38.7%) were in the age group of 5-

10 years followed by 10 (32.3%) of age group 6-10 years , 8 

(25.8%) 11-15 years and 1 (3.2%) in 15-19 years age group. 

16(51.6%) out of 31 children were males while 15(48.4%) were 

females.29(93.5%)  belonged to rural area while 2(6.5%) to Urban 

area 

         All of the 31 admitted MIS-C children were RAT & RT-PCR 

negative. It means that children with MIS-C, test negative for a 

current infection with the COVID-19 virus. Covid serology results 

show that 8(25.8%) had antibody titre between 6-10. It indicates 

that many of these children were infected with the COVID-

19 virus in the recent past, as shown by positive IgG anti-spike 

antibody test results. An antibody test with a positive result means 

that the child's immune system developed antibodies, following a 

past infection with COVID-19 virus. Sometimes, the Covid 

Serology positivity is the only indication that the child was ever 

infected with Covid-19, as there may not be any history of Covid-

19 infection in the child or close contacts, meaning that the child 

may have contracted the virus and remained asymptomatic.5 

         In the present study, 23(74.2%) had more than 10gm% of 

Hb,18 (58.1%) had TLC increased  for age ,26(83.9%) had 

neutrophils high for age, 30(96.8%) had RBS in normal range, 

23(80.6%) had normal lipid profile, 15(48.4%) had  platelets in 

range of 1-1.5lac, 14(45.2%) had high  PT within twice for the 

limit , 18 (58.1%)  had normal range of INR, 17(54.8%) had 

normal range for APPT, 25(80.6%) had normal  range of B. Urea,  

15(48.4%) had S creatinine high within twice for the upper limit, 

12(38.7%) had acidosis, 10(32.3%) had azotemia,28(90.3%) had 

normal range of Potassium (K+) ,28 (90.3%) had normal range of  

sodium(Na+),10(32.3%) had D-DIMER twice  the normal limit, 3 

(9.7%) had high within twice for the upper limit of  TROP-I, 

6(19.4%) had CRP between  25-30 , 12 (38.7%) had ALC high for 

age, 9(29.0%) had ESR more than four times, 9(29.0%) had 

ferritin  high between twice  to thrice for the upper limit and 

10(32.3%)  had  LDH patients had high between twice to  thrice 

for the upper limit. 

         Similar types of results were observed in the studies done by  

Levi Hoste et al8, Fouriki A et al9, Leora R et al10 ,M. Ahmed et 

al11, Gupta S et al12 & Tolunay O et al13 . These studies also 

showed raised inflammatory markers ,electrolyte abnormalities, 

increased markers of Disseminated intravascular coagulation 

(DIC) such as D-dimer and/or deranged coagulation profile ,raised 

Serum lactate dehydrogenase (LDH) and tissue markers 

neutrophilia, increased CRP, ESR, ferritin, troponin but lower 

lymphocytes and platelets in MIS-C cases. 

         Usually MIS-C patients present with similar but also with 

different and unique characteristics. In case of delayed diagnosis 

and treatment , morbidity and mortality rates may increase. 

Therefore, the awareness and knowledge of all physicians, 

especially those are  dealing with pediatric patients, about MIS-C 

should be increased.13 

 

VI. CONCLUSION 

         High index of suspicion about MIS-C especially in severe 

critical cases in the time of Covid-19 pandemic is the need of the 

hour. MIS-C may have varied clinical presentations in different 

geographical areas. Most of the patients of MIS-C had raised 

inflammatory markers and deranged biochemical profile. More 

detailed and extensive work up for inflammatory markers in MIS-

C cases presenting late with negative RTPCR are warranted to be 

able to understand and form guidelines regarding management of 

MIS-C cases. Delay in biochemical investigation cause delay in 

diagnosis & further referral which may adversely affect the 

prognosis as well as outcome. 
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