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Dear fellow IAPans,

nRICH
Newer Research and recommendations In Child Health-aims to bring you the 
abstracts of some of the breakthrough developments in pediatrics, carefully 
selected from reputed journals published worldwide. 
Expert commentaries will evaluate the importance and relevance of the article and 
discuss its application in Indian settings. nRICH will cover all the different 
subspecialities of pediatrics from neonatology, gastroenterology, hematology, 
adolescent medicine, allergy and immunology, to urology, neurology,vaccinology 
etc. Each issue will begin with a concise abstract and will represent the main points 
and ideas found in the originals. It will then be followed by the thoughtful and 
erudite commentary of Indian experts from various subspecialties who will give an 
insight on way to read and analyze these articles.
I’m sure students, practitioners and all those interested in knowing about the latest 
research and recommendations in child health will be immensely benefitted by this 
endeavor which will be published online on every Monday. 

Happy reading!

Upendra Kinjawadekar
National President 2023
Indian Academy of Pediatrics
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BASED ON ARTICLE
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Background: Multisystem inflammatory syndrome (MIS-C) in children is a new hyperinflammatory 
complication of Covid-19 infection recognized during the Covid pandemic globally. It predominantly 
affects previously healthy children and adolescents with majority requiring hospitalization in pediatric 
intensive care. Whether it falls in the same spectrum as Kawasaki disease or represents a separate entity 
following Covid-19 infection is still debatable (1). Differentiating MIS-C from Kawasaki disease, in 
the beginning, is crucial for initiating appropriate therapeutic measures. However, the clinical features 
of both conditions overlap significantly, posing a challenge in differentiating them at the bedside.  

Methods: This analytical comparative study was conducted Institute of Child Health, Kolkata, India 
during July 2020-December 2020 over a period of 6 months. The comparison was done with a group of 
Kawasaki disease patients in which 30% had coronary artery abnormalities seen from Jan 2017 to June 
2018. 

Results: In this study, mean IL-6 value in Kawasaki disease was 83.22 pg/mL and in MIS-C 199.91 
pg/mL, which was not found to be statistically significant (P = 0.322 > 0.05).However, mean NT-
proBNP (914.91 pg/mL) with CRP level (96.32 mg/L) in Kawasaki disease was significantly lower (P 
< 0.05 for both cases) than that in MIS-C (9141.16 pg/mL and 145.66 mg/L respectively). ROC 
analysis showed NT-proBNP has the best sensitivity and specificity in predicting MIS-C.

Conclusion: NT-proBNP and CRP are significantly higher among MIS-C patients; ROC analysis 
shows levels >935.7 pg/mL and >99.55 mg/L, respectively might act as a guide to differentiate 
between them.

ABSTRACT

Head, Department of Pediatrics,Vijay Marie Hospital, Hyderabad, India.

Ganguly M, Nandi A, Banerjee P, Gupta P, Sarkar SD,  Basu S, Pal P. A comparative study of IL-6, CRP, NT-proBNP 
levels in post-COVID multisystem inflammatory syndrome in children (MISC) and Kawasaki disease patients. 
Int J Rheum Dis. 2021;00:1–5.
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A comparative study of IL-6, CRP, NT-proBNP levels in post-COVID multisystem 

inflammatory syndrome in children (MISC) and Kawasaki disease patient.

COMMENTARY

MIS-C is a potentially life-threatening condition initially reported in the United Kingdom in 2020. 
Subsequently, many cases were reported from different regions across the globe. The clinical features 
of MIS-C closely mimic Kawasaki disease, and it is still unknown whether it’s a spectrum of Kawasaki 
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Early identification of neonatal sepsis is crucial as it significantly contributes to morbidity and 
mortality. Typically, diagnosis relies on observing clinical characteristics and assessing potential risk 
factors, leading to empirical treatment. To confirm the clinical suspicion, laboratory tests are 
conducted. The ideal method for diagnosing sepsis is isolating the pathogen responsible from the 
bloodstream, although this is not always feasible. Additional tests, such as surrogate sepsis markers, 
serve as supplementary tools, and one such marker is Pro-calcitonin (PCT). The authors examined the 
effectiveness of PCT in detecting cases of sepsis where cultures yielded positive results.
In this observational study, conducted at four level III neonatal intensive care units (NICUs) in India, 
the authors recruited 1237 inborn infants (< 28 days) suspected to have clinical sepsis. Before starting 
antibiotic treatment, the infants underwent a sepsis screen, blood culture, and Pro-calcitonin (PCT) 
testing. The authors collected essential neonatal information and analyzed the data and categorized the 
infants into two groups: those with culture-positive sepsis and those without sepsis, based on blood 
culture results and the clinical progression, which were then correlated with PCT values. Of the total 
cohort, 155 infants (12.9%) were diagnosed with culture-positive sepsis. The sensitivity and 
specificity of PCT to identify culture positive sepsis at 2 ng/mL cutoff were 52.3% (95% CI: 44.1–60.3) 
and 64.5% (60.7–68.1), respectively. The positive and negative likelihood ratios were 1.47 and 0.74, 
respectively. Thus PCT was poor in predicting culture positive sepsis. 
Pro-calcitonin (PCT) is an acute phase reactant that serves as a precursor to calcitonin. In the presence 
of an infection, PCT levels rise rapidly within 2-4 hours, reach their peak at 6-8 hours, and remain 
elevated for 24 hours. Compared to C-reactive protein (CRP), PCT demonstrates greater sensitivity as 
a marker for infection severity. Additionally, PCT is typically undetectable in healthy individuals, 
making it a promising indicator for sepsis. However, this particular study revealed a weak correlation 
between PCT levels and culture-positive sepsis. One possible explanation for this discrepancy could be 
the early assessment of PCT before the infection triggers a noticeable increase, or the single 
measurement of PCT instead of multiple serial evaluations. Furthermore, PCT values tend to fluctuate 
after birth, highlighting the need for distinct cut-off values based on gestational age and postnatal 
duration. It's important to note that a high PCT level does not always indicate the presence of sepsis, as 
it can also be elevated in non-infectious conditions such as asphyxia, post-resuscitation, meconium 
aspiration, pneumothorax, ventilation, intraventricular hemorrhage, trauma, and shock. The study 
indicated a false positive rate of 309 cases out of 1000, which suggests unnecessary exposure to 
antibiotics, while the false negative rate of 62 cases out of 1000 suggests withholding or delaying 
antibiotics when they may be necessary. Additionally, the requirement for a cold chain during sample 
transportation poses a logistical disadvantage.
The study possesses several strengths, such as its inclusion of multiple centers, the largest cohort of 
infants with culture-positive sepsis, a meticulous and clearly defined methodology, quality assurance 
monitoring, and the blinding of clinicians and lab technicians to PCT values. However, there are certain 
limitations to consider. These include sample loss due to power failure, the assessment of PCT only 
once, nearly 80% had only EOS (<72hr of birth) and the exclusion of out-born infants.
The search for single lab test to reliably predict neonatal sepsis at the time of initial presentation 
remains elusive.

IMPLICATIONS FOR PRACTICE
1. A high index of suspicion and low threshold for CSF examination is required for diagnosing neonatal meningitis.
2. CSF cell count and CSF protein abnormality prior to antibiotic therapy is diagnostic of meningitis in infants < 90 days.  Low CSF 
 glucose (low sensitivity) is not a good indicator of meningitis.
3. A normal CSF cell count and/or protein rules out meningitis.
4. There is need to standardize or validate CSF cyto-chemistry tests with thresholds based on gestation and postnatal age for diagnosis of 
 neonatal meningitis.

IMPLICATIONS FOR PRACTICE
1. PCT should not be considered as ‘standard of care’ while evaluating infants with suspected sepsis especially those with 
 early onset sepsis (<72hrs of birth)
2. More research is needed to determine whether PCT is beneficial for predicting culture positive sepsis in the NICU care 
 settings.

disease or is a distinct entity resulting from exposure to the Covid-19 infection. However, the 
manifestations in both conditions originate from an aberrant hyperinflammatory response. 
Inflammatory parameters like Interleukin-6 (IL-6), C-reactive protein (CRP) and N-terminal 
Prohormone of Brain Natriuretic peptide (NT-ProBNP), a marker of cardiac damage are elevated 
during the acute stage of Kawasaki disease and MIS-C. In this study, the authors have compared the 
serum level of CRP, IL6, and NT-ProBNP between patients of MIS-C, diagnosed over six months, and 
Kawasaki disease diagnosed over 18 months (Jan 2017-June 2018). A significant difference in serum 
concentration of CRP, NT-Pro BNP was noted between the groups. However, the IL-6 concentration 
between the groups was non-significant. Additionally, the authors carried out receiver operating curve 
(ROC) analysis for the aforesaid parameters for the predicament of MIS-C in children. NT-ProBNP 
was found to be sensitive and specific for differentiating MIS-C from Kawasaki disease. The authors 
also carried out correlation analysis between cardiac involvement and  NT-ProBNP concentration. 
However, no correlation was evident between these parameters.

NT-ProBNP as a biomarker for MIS-C vis-à-vis Kawasaki disease:
NT-ProBNP is a surrogate marker of myocardial damage in Kawasaki disease as well as in MIS-C. In 
this study, the mean NT-proBNP in MIS-C has been documented to be significantly higher than in 
Kawasaki disease. Additionally, an NT-proBNP level of more than 937.5pg/ml has been illustrated as a 
predictor of MIS-C.

It is believed that the myocardial involvement in Kawasaki disease is universal. Hence the role of NT-
proBNP has been extensively evaluated in Kawasaki disease. NT-proBNP value between 629-
1300pg/ml has a sensitivity of 70-79% and specificity of 58 -77% in diagnosing Kawasaki disease 
(2,3). A study from India has also documented that a cut-off level of 1025pg/ml has a sensitivity of 88% 
and a specificity of 96% for diagnosing KD (4). Hence, using an isolated biomarker like NTproBNP to 
predict MIS-C is problematic in this context. 

Furthermore, although the authors have depicted ROC curve analysis, and calculated the optimum cut-
off value using Youden's J Index for NT-ProBNP, CRP, and IL-6, information on area under the curve 
(AUC), 95% confidence interval, and ‘P’ value are missing. Similarly, the authors have illustrated CRP 
99.5mg/L has sensitivity of 59.1% and a specificity of 73.61% for prediction of MIS-C. However, it 
would have been more informative if the ROC analysis had been carried out by combining both 
parameters (CRP and NT-Pro BNP). Likewise,no correlation between NT-ProBNP concentration and 
cardiac involvement in MIS-C (R-value of 0.0314, P value of .915) was documented by the authors in 
this paper. However, this might be attributed to the non-availability of NT-ProBNP parameter of 
eighteen patients (25%) with MIS-C.

Limitation of the study: This is a single-centre comparative study involving 71 MIS-C cases, and in 
25% patients data of NT-ProBNP is unavailable. Hence, extrapolation of this outcome, in general, is 
open to questions.    



Conclusion: Diagnosing MIS-C using isolated biomarkers is still challenging. Combining multiple 
biomarkers with an appropriate sample size is necessary for differentiating MIS-C from Kawasaki 
disease. Future prospective studies across various regions in India may throw more light on the value of 
these inflammatory parameters in differentiating the two conditions. This is more important in the 
context of a positive Covid antibody in the major sections of the population either due to a past 
infection or vaccination with the Covid-19 vaccine. 
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