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    Abstract
Background: Multisystem inflammatory syndrome in children (MIS-C) associated with severe acute respiratory syndrome-coronavirus-2 is a new life-threatening entity whose diagnosis and management warrant awareness and in-depth knowledge. This study intends to estimate the knowledge, attitudes, and practice toward MIS-C among pediatricians of eastern India. Subjects and Methods: A descriptive, web-based cross-sectional survey was conducted among pediatricians of eastern India between January 1 and March 31, 2021, where they were invited to participate irrespective of their experience in treating COVID-positive children. Results: The majority of pediatricians (≥95%) are aware of the terminology MIS-C, its clinical features, presence of raised inflammatory markers, its treatment, and follow-up. Although 75% were aware of the vulnerable age group, only 50% knew the exact timing of occurrence. Fever as a mandatory criterion for diagnosis was known to 62.6%. The majority (75%) agreed that positivity of any of the tests (reverse transcription polymerase chain reaction, antigen, or antibody) or history of contact with COVID is necessary for diagnosis. Kawasaki Disease and Toxic Shock Syndrome as a common differential diagnosis of MIS-C were agreed upon by 86%. Pediatricians working in COVID hospital were more confident in managing MIS-C than who are not working (72.8% vs. 38.6%). Steroid and intravenous immunoglobulin used as first-line treatment by 94% and 72%, respectively. Conclusion: Although the majority of pediatricians are now aware of MIS-C, still there is need for continuing medical education (CME) and interactive sessions with experts, to make them suspect, detect early and manage it more effectively.
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    Introduction


    Multisystem inflammatory syndrome in children (MIS-C) associated with COVID-19 is a highly fatal entity in children that usually develops 4–6 weeks after acute COVID infection. Due to the presence of serologic evidence of infection with severe acute respiratory syndrome-coronavirus-2 (SARS-CoV-2) in these children, it is hypothesized to be temporally associated with COVID-19.[bookmark: ft1][1] The clinical manifestations include unremitting fever, abdominal pain, and hypotension with features of cardiac dysfunction. The inflammatory markers are highly elevated in these children, which indicate an ongoing cytokine storm. The clinical features are indistinguishable from Kawasaki's disease and toxic shock syndrome (TSS).[bookmark: ft2][2] MIS-C will be a tough task for all pediatricians during the post COVID period due to its nonspecific case definition, absence of definite diagnostic tests, varying management protocols, and ambiguity regarding long-term consequences. As it is a new clinical condition and can be life-threatening; exhaustive knowledge about this disease is required. This study intends to estimate the knowledge, attitudes, and practice toward MIS-C among pediatricians in eastern India.


    Materials and Methods


    Study area, study design, and study period


    A prospective, descriptive, web-based cross-sectional survey was conducted among Pediatricians of eastern India by Google form between January 1 and March 31, 2021. The survey was open to all pediatricians, regardless of their experience in treating COVID-positive children. The Institutional Ethical Committee (KIT/KIMS/IEC/545/2021 dated: 12/01/201) has approved the study protocol.


    Study instrument


    The questionnaire was developed as per the case definitions given by the WHO.[bookmark: ft3][3] The questionnaire has 32 items and was designed to gather information on respondents' knowledge, attitudes, and practises regarding MIS-C. The questionnaire comprised two parts. Part (1) the socio-demographic characteristics of participants such as age, sex, degree, place of working, years of working experience, and experience of treating COVID-19 patients. Part (2) had questions to evaluate the respondents' knowledge (14 items) and attitude and practice toward MIS-C (13 items). After preparing the questionnaire, it was validated by sending it to three subject experts who made minor modification. Then, it was pilot tested on five subjects. Based on the pilot study, improvements were made to the final survey to enable a better understanding of the questions by the participants, and the question arrangement was analyzed to ensure its efficiency. It took about 8 min to complete the questionnaire.


    Data collection


    This online survey was conducted using a google form, circulated by WhatsApp and e-mail. Participants could access and answer the questions by just clicking on the link. Between the of January 1 and the March 31, 2021, 147 pediatricians completed the survey. All aspects pertaining to the pediatricians' knowledge, attitude, and practise regarding MIS-C were documented along with demographic variables.


    Statistical analysis


    All the statistical analyses were performed using a Statistical Package for the Social Sciences (SPSS Inc., Chicago, Illinois, USA) version 26.0. Pearson Chi-square test and Fisher's exact test were used to compare variables among who had work experience with COVID-19 and who did not. All the tests were considered significant at 5% level of significance. Stata 15.1 was used for analysis.


    Results


    Of 400 invitations sent, 147 pediatricians responded; among them, 105 (71.42%) were faculty/consultant and 25% were postgraduates. Pediatricians of all age group (<30 to more than 60 years) with variable experience (5–30 years) participated in this study. Almost three-quarter (70%) of participants were male. Doctors having experience of working in COVID hospital were 103 (70%). Pediatricians working in medical colleges (government or private) were 66%, whereas 15% worked in PHC/CHC/DHQ hospital, 10% in corporate hospital, and 10% were full-time practitioner.


    The majority of pediatricians were aware of this new terminology MIS-C. Three-fourth of the respondents were also aware of the most common age group affected but 5% thought it to be under-five diseases and 20% thought, 5–15 years was the most common age group. About the timing of MIS-C, 53% knew that it took place 4–6 weeks after acute COVID, but 5% thought it to happen during acute COVID and 12% said it took place immediately after acute COVID. About one-third thought that MIS-C might occur at any time. Fever was a mandatory criterion for diagnosis of MIS-C was agreed upon by 62.6%, but 27% disagreed and 10% were not sure about it. About 95% were well versed with clinical features of MIS-C such as mucocutaneous manifestation (rash and conjunctivitis), gastrointestinal symptoms (pain abdomen, vomiting, and diarrhea), cardiac dysfunction (hypotension and shock), and coagulopathy.


    For diagnosis of MIS-C, 6% of pediatricians thought that either reverse transcription polymerase chain reaction or antigen should be positive, whereas 17% said the presence of antibody to be mandatory. However, majority (75%) of pediatricians agreed that the presence of anyone of the tests or history of contact with a case of COVID is sufficient. Most of pediatricians were aware of raised inflammatory markers such as C-reactive protein, procalcitonin, and ferritin in case of MIS-C. Abnormal echocardiography findings such as left ventricular dysfunction and coronary abnormalities were known to 70% of pediatricians, but about 10% had no idea about this. Majority of pediatricians (86%) believed that Kawasaki disease and TSS were close differential diagnosis of MIS-C.


    Most of them (96%) were aware that immunotherapy (Intravenous immunoglobulin (IV Ig) and steroid) was cornerstone for the treatment of MIS-C, and antibiotics and antiviral had no role. The role of anticoagulant in the management of MIS-C was known to 77%, but 20% either disagreed or had no idea about this.


    For managing MIS-C, 60% were confident, whereas 20% were not confident, and the rest 20% had mixed response. About the referral of such cases 10% said, they would always refer to higher center, whereas 45% said they would refer sometime depending on the patient's condition, the rest one-third was confident in managing such cases and would never refer. Most of them (98%) thought that follow-up would be an essential part of MIS-C management, and they would always advise for it. The majority (90%) were interested to participate in training programs or Continue Medical Education related to MIS-C, and they would also like to promote awareness about this disease.


    Although 76% of pediatricians had seen a case of MIS-C, only 65% were confident to manage such cases. Three-fourth of pediatricians had seen <10 cases and managed it, whereas 10% had seen more than 20 cases and managed successfully. About 94% of pediatricians used steroid, out of which 70% used only when the patient was not sick or IV Ig was not available or not affordable, but 30% used it in all cases. IVIG and anticoagulant both were used by 70%.


    [Table - 1] compares the knowledge, attitude, and practices (KAP) between pediatricians having no experience and those having experience of working in COVID hospital. Statistically significant lacunae in knowledge were found regarding the timing of onset, fever as a mandatory criterion for diagnosis, coagulopathy as clinical manifestation, necessary diagnostic tests, key management options, and role of anticoagulation in the treatment of MIS-C.
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    In the field of attitude and practice, the number of cases seen, confidence of management, and referral to a higher center were statistically significant.


    Discussion


    The pediatric population is substantially spared in the current pandemic of SARS-CoV-2, contributing for only 2.1%–7.8% of overall cases.[bookmark: ft4][4] The disease load in this age group is underestimated due to milder degree of sickness and lesser requirement of intensive care as compared to adults.[bookmark: ft5][5],[bookmark: ft6][6] In April 2020, the National Health Service in the UK confirmed many children manifesting with fever, multisystem involvement (gastrointestinal, cardiovascular, and mucocutaneous), raised inflammatory markers with recent or concurrent SARS-CoV-2 infection or exposure in the absence of other plausible etiology. They coined this entity as pediatric inflammatory multisystem syndrome temporally associated with SARS-CoV-2. Subsequently, World Health Organisation and Center for disease control termed this as MIS-C.[bookmark: ft2][2],[bookmark: ft7][7] This is completely a novel entity evolved during this pandemic and now an uphill task is waiting for pediatriacian, all over the world to tackle. Although MIS-C is a global phenomenon now, the KAP to handle this disease are not uniform.


    In our study, we found that the majority of pediatriacian had good knowledge about the terminology MIS-C, its diagnostic criteria and clinical features. Many respondents were not sure about the age group affected, timing of MIS-C, and which test to be done for diagnosis. Hence, awareness in these areas should be created. Pediatriacians are also aware of high inflammatory marker in MIS-C, which differentiate it from other viral illness like dengue. Cardiac dysfunction is a known entity to majority of pediatricians, but some were unsure about the need for echocardiography. A clear message should be given to do an echocardiography in all cases of MIS-C irrespective of the clinical status. Immunotherapy is the cornerstone in the management of MIS-C, and no specific role of any antiviral or antibiotics was pretty clear to the participants.


    Practice in MIS-C is not uniform because it is relatively a new entity, a lack of definite guideline for the management with rapidly changing facts and knowledge about it. Miss or wrong diagnosis of MISC can be attributed to close resemblance with other diseases such as dengue and scrub typhus.[bookmark: ft8][8],[bookmark: ft9][9] Although immunotherapy is the first choice in management of MIS-C, the use of IVIG was less as compared to steroid because of many factors such as availability, affordability, and lack of experience.


    The gap in knowledge among pediatricians can be attributed to a lack of awareness regarding new developments in medical science. The key differences in attitude and practice are likely due to a lack of awareness, fear, and/or lack of infrastructure. CME, webinar, and training of pediatricians will have a definite impact on knowledge, attitude, and practice of MIS-C.


    Conclusions


    Although the majority of pediatricians are now aware of MIS-C, still there is need for continuing medical education and interactive sessions with experts, to make them suspect, detect early and manage it more effectively.
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Questions in knowledge, attitude and practice Total (1=147; 100%) ~ No experience in Experience in P
Correct answer, n (%) _ Working in COVID  working in COVID
’ hospital (1=44; 30%), hospital (»=103;

n (%) 70%), n (%)

Knowledge
1. Awareness about MIS-C 145 (98.6) 42(95.5) 103 (100.0) 0.088
2. Age group affected (WHO) 110 (74.8) 29 (65.9) 81(78.6) 0.250
3. Timing of MIS-C 78 (53.1) 17(38.6) 61(59.2) 0.034
4. Fever in MIS-C? 92 (62.6) 20 (45.5) 72(69.9) 0.006
5. GI symptoms in MIS-C? 142/(96.6) 41(93.2) 101 (98.1) 0.160
6. Tests necessary for diagnosis of MIS-C 111 (75.5) 32(727) 79 (76.7) 0.032
7. Clinical feature of MIS-C 140(95.2) 40(90.9) 100 (97.1) 0.170
8. Hypotension or shock in MIS-C? 138 (93.9) 42(95.5) 96(93.2) 0720
9. Echocardiographic in MIS-C 101 (68.7) 31(70.5) 70 (68.0) 0.220
10. Coagulopathy in MIS-C? 140(95.2) 39 (88.6) 101 (98.1) 0.015
11. Inflammatory markers in MIS-C 144(98.0) 43(97.7) 101 (98.1) 0.660
12. Differential diagnosis of MIS-C 127 (86.4) 38 (86.4) 89 (86.4) 0.300
13. Cornerstone in management? 142 (96.6) 39 (88.6) 103 (100.0) 0.002
14. Role of anticoagulation in MIS-C? 113 (76.9) 31(70.5) 82 (79.6) 0.020

Attitude
15. Confidence in treating MIS-C? Yes 92 (62.6) 17(38.6) 75(72.8) <0.001
16. Frequency of referral? Never 48(32.7) 7 (15.9) 41(39.8) <0.001
17. Advise them for follow-up? Yes 144.(98.0) 43(97.7) 101 (98.1) 0.660
18. Like to participate in training sessions/CME on MIS-C? Yes 129 (87.8) 37 (84.1) 92 (89.3) 0560
19. Promote awareness MISC? Yes 143(97.3) 43(97.7) 100 (97.1) 1.000
20. Seen MIS-C? Yes 111(76.0) 17(39.5) 94(91.3) <0.001
21, If seen>20 cases 14 (12.4) 4(22) 10 (1) 0.015

Practice
22. Managed MIS-C? Yes 92 (64.8) 12 (30.0) 80 (78.4) <0.001
23. Managed>20 cases 8(9) 2(17) 6(8) 0770
24. Used steroids in MIS-C? Yes 94 (94.0) 13(87) 81(95) 0.220
25. How frequently use steroids? Always 48 (49) 5(38) 43(51) 0.420
26. Used Anticoagulants? Yes 73(75) 10(71) 63(76 0770

)
27. Used IVIG? Yes 68(72) 9 (69) 59 (72) 1.000

MIS-C: Multisystem inflammatory syndrome in children, W H
immunoalobulin, KAP: Knowledge, attitude and practice

orld Health Organization, CME: Gontinuing medical education, VIG: Intravenous.
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