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Objectives

• Recognize symptoms of Multisystem Inflammatory Syndrome in 
Children (MIS-C)

• Review pathophysiology of MIS-C

• Describe pharmacologic options for MIS-C

• No relevant disclosures



Case: Jordan, 11-year-old black male
12/30/2020: Tactile fever, headache, body aches, 
fatigue, and cough.

1/1/2021: SARS-CoV-2 RT-PCR +

1/31/2021: Fevers, dizziness, fatigue, poor appetite, 
emesis, and myalgias

2/4/2021: Presented to ACH ED
• Temp 38.3 C; Tachycardic (133 bpm).
• Procalcitonin, troponin, Brain Natriuretic Peptide

(BNP), lactic acid, and ESR normal
• CMP showed Na 131 mEq/L, Cl 93 mEq/L, mildly 

elevated liver enzymes (AST 65 U/L & ALT 52 U/L)
• C-Reactive Protein 13.3 mg/dL
• Hemoglobin 11.1 g/dL, Platelets 124 x 10^9/L



Evaluation of Children with Suspected MIS-C



Case: Jordan, 11-year-old black male

• ED: 20 cc / kg bolus & Antipyretics

• Hospital Course:

• Hospital Day #1 – Infectious 
Disease confirms MIS-C; 2 g/kg 
intravenous immunoglobulin 
(IVIG) & 30 mg/kg 
methylprednisolone; Echo normal

• Hospital Day #2 – hypotensive, 
↑tachycardia increasing

• Hospital Day #3 – 2-20 cc/kg bolus 
due to hypotension & tachycardia 
with some improvement; repeat 
echo shortening fraction 28% 
(was 36%). Transferred to 
Pediatric Intensive Care Unit 
(PICU)
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WHAT
HAPPENED?



MIS-C results from neutrophil dysregulation 

Zhu et al. Immune response to intravenous immunoglobulin inpatients with Kawasaki disease and MIS-C. J Clin Invest. 2021 Aug 31.

• ↑ # Neutrophils
• ↑ Increased immature neutrophils
• ↑ Interleukin-1b (IL-1b) production

MIS-C treatment must address neutrophil dysregulation & IL-1b



ACR MIS-C Treatment Recommendation Legend

= intravenous immunoglobulin
= glucocorticoids
= anakinra



Intravenous immunoglobulin induces 
neutrophil death.

von Gunten S, Simon HU. Cell death modulation by intravenous immunoglobulin. J Clin Immunol. 2010 May;30 Suppl 1:S24 -
30. doi: 10.1007/s10875-010-9411-8. PMID: 20405180

“increased neutrophil cytotoxicity of IVIG 
in a cytokine-rich environment may 
contribute to the antiinflammatory effects 
of IVIG in the broad range of inflammatory 
diseases associated with causative 
neutrophil participation.” 



Glucocorticoids reduce neutrophil 
activation.

Ronchetti S, Ricci E, Migliorati G, Gentili M, Riccardi C. How Glucocorticoids Affect the Neutrophil Life. Int J Mol Sci. 2018 Dec 17;19(12).



IVIG & glucocorticoids decrease number
and activity of neutrophils.

Zhu et al. Immune response to intravenous immunoglobulin in patients with Kawasaki disease and MIS-C. J Clin Invest. 2021 Aug 31.



Anakinra blocks Interleukin-1 receptors

Phadke O, Rouster-Stevens K, Giannopoulos H, Chandrakasan S, Prahalad S. Intravenous administration of anakinra in children with 
macrophage activation syndrome. Pediatr Rheumatol Online J. 2021;19(1):98. Published 2021 Jun 29. 

Cavalli et al., Interleukin-1 blockade with high-dose anakinra in patients with COVID-19, acute respiratory distress 
syndrome, and hyperinflammation: A retrospective cohort study, Lancet Rheumatology, Vol 2, Pages e325 -e331, 
Copyright Elsevier 2020.

• Anakinra – start 6 mg/kg/day IV divided q6 
hours; may need 15-20 mg/kg/day

• Use CRP as indicator of response (≥40% 
reduction within 48 hours)



Case: Jordan, 11-year-old black male
Hospital Day #3
• Moved to PICU due to declining cardiac function
• Started anakina 8 mg/kg/ day divided q6 hours
• Steroids continued

Hospital Day #5
• Echo normalized, cardiac indices down-trending

Hospital Day #7
• Anakinra discontinued & discharged to home

Echocardiograms normal 2 weeks and 6 weeks 
after discharge

Anakinra



Question #1

• You are seeing a 9-year-old white female for fever, abdominal pain, hive-
like rash, and eye redness which started 3 days ago. Four weeks prior to the 
onset of this illness, her 12-year-old sister and mother tested positive for 
SARS-CoV-2. As part of the evaluation, you are obtaining screening labs for 
Multisystem Inflammatory Syndrome in Children (MIS-C). Which of the 
following lab results would you expect to see if your patient has MIS-C?

A. C-reactive protein <2 mg/dL
B. Higher percentage of lymphocytes than neutrophils on manual 

differential
C. Platelet count <150 x 109/L
D. Creatine Kinase >2,000 units/L
E. Antinuclear antibody titer >1:640



Question #2

• Your patient has lab findings consistent with MIS-C. She is admitted to 
the hospital and treatment for mild MIS-C without shock or organ-
threatening disease is initiated. What is the main cellular effect of the 
immunodulatory drug recommended for use as 1st therapy in this 
clinical scenario?

A. Down regulation of Interleukin-1 receptors

B. Up regulation of interferon-gamma transcription

C. Blockade of Interleukin-1 receptors

D. Inhibition of IL-6 binding activity

E. Neutrophil apoptosis



Question #3

• Following 1st line treatment for MIS-C, your patient remains febrile and 
develops fluid refractory hypotension and tachycardia. An echocardiogram 
reveals her ejection fraction is 15% and her Brain Natiuretic Peptide level is 
10x upper limit of normal. She is transferred to the Pediatric Intensive Care 
Unit for myocarditis. What is the main cellular effect of the 
immunomodulatory drug recommended in this clinical scenario?

A. Down regulation of Interleukin-1 receptors

B. Up regulation of interferon-gamma transcription

C. Blockade of Interleukin-1 receptors

D. Inhibition of IL-6 binding activity

E. Neutrophil apoptosis



Conclusions

• MIS-C results from dysregulation of neutrophils and overproduction 
of IL-1b.

• IVIG and glucocorticoids reduce neutrophil activity over 3-5 days.

• Anakinra blocks effects of interleukin-1b resulting in measurable 
biochemical changes in 24-48 hours. 




