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ABSTRACT 

Multisystem Inflammatory Syndrome in Children (MIS-C) is a new clinical entity occurring in children and 
young adults, which is associated with the SARS-CoV-2 infection. The first cases of MIS-C were diagnosed in 
Poland in May 2020. Since October 2020, a significant increase in the incidence of this new disease has been 
observed in Poland, reflecting the increased incidence of COVID-19 in the paediatric population. MIS-C de-
velops as a result of dysregulation of the immune system occurring 4 weeks after the SARS-CoV-2 infection. 
Diagnosis is based on the following criteria: a set of clinical features (including fever and signs of multiple 
organ damage) and elevated inflammatory markers, with exclusion of other causes. The most common compli-
cations involve the cardiovascular system: acute myocardial damage with reduced left ventricular ejection frac-
tion, shock, and coronary artery abnormalities and arrhythmias. Mortality in Western Europe and the United 
States is around 1-2%. Appropriate management, including vital function support and immunomodulatory 
treatment, allows for a quick recovery in the vast majority of patients. This document is an updated guideline 
for the diagnostic and therapeutic management of children with suspected MIS-C in Poland. The most im-
portant changes concern treatment, steroid therapy, and antiplatelet therapy in particular.
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INTRODUCTION

Multisystem Inflammatory Syndrome in Children 
(MIS-C) or Paediatric Inflammatory Multisystem Syn-
drome temporally associated with severe acute respira-
tory syndrome coronavirus 2 (SARS-CoV-2) (PIMS-TS) 

(ICD-10 U10.9) is a new clinical entity, which was first 
described in May 2020 [1, 2]. So far, published data have 
shown that MIS-C develops about 4 weeks after (usually 
asymptomatic or oligosymptomatic) SARS-CoV-2 infec-
tion, as a result of immune dysregulation [3]. It can be 
estimated from the United States (U.S.) data that about 
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1/1000 children with SARS-CoV-2 develop MIS-C (4). 
MIS-C is an acute and potentially dangerous inflamma-
tory syndrome, leading to cardiac complications (acute 
myocarditis with reduced left ventricular ejection fraction 
in particular) or shock. Recently, attention has also been 
drawn to electrocardiac abnormalities, which occur in up 
to 60% of patients [5]. Effective and timely treatment al-
lows for full recovery within a few days in most patients. 
The most common permanent complications include 
coronary aneurysms, which may develop independent-
ly of the phenotype and severity of the disease [3]. In 
the U.S. population, where most cases have been reported 
so far, mortality rates are 1-2% despite treatment [4].

The first cases of MIS-C occurred in Poland in May 
2020. Since October 2020, an increase in the incidence 
of MIS-C in Poland has been observed, which corre-
sponds with the increased incidence of coronavirus dis-
ease 2019 (COVID-19) [6]. Data collected so far have 
shown that the rates of complications requiring intensive 
paediatric care are lower in Poland than those reported 
in U.S., British, and French publications. So far (as of  
19 January 2021) no deaths due to MIS-C have been re-
ported in our country. 

This document is an update of the diagnostic and 
therapeutic guidelines for children with suspected MIS-C 
in Poland. It is based on the following:
•	 a review of current reports on MIS-C,
•	 data from the Polish nationwide register of children 

with inflammatory diseases (MOIS CoR: www.pim-
sudzieci.pl) [6].

As growing data on the Polish population continues to 
be collected and new relevant information about MIS-C 
becomes available, this document will be further updated.

A SUMMARY OF CHANGES TO THE FIRST 
VERSION OF THE GUIDELINES

1. We considered outpatient monitoring of children 
in good overall condition, who have not yet met MIS-C 
diagnostic criteria, but in whom the epidemiological cir-
cumstances and the clinical picture suggest that this diag-
nosis may be confirmed in the following days, acceptable.

2. We emphasised that antibiotic therapy in children 
with MIS-C should be reserved for patients with doubt-
ful diagnosis, especially those in a serious condition, 
and that it should not be used routinely. There are also no 
indications to continue antibiotic therapy in children with 
an unambiguous diagnosis of MIS-C.

3. We proposed using the maximum intravenous im-
munoglobulin (IVIG) dose of 100 g when the availability 
of IVIG is limited.

4. In first-line refractory patients, a second IVIG in-
fusion is not recommended unless the clinical picture 
indicates Kawasaki disease (KD). The differentiation be-
tween MIS-C and KD is not always easy and unambigu-

ous; therefore, we have included a table that summarises 
the main differences between these 2 clinical entities.

5. We have modified the glucocorticosteroid (GC) 
treatment strategy. We suggest starting treatment with 
methylprednisolone at a dose of 2 mg/kg/day, and 
reserving pulse therapy for children with a particular-
ly severe course of the disease or those unresponsive to 
treatment with lower GC doses. Additionally, we pre-
sented arguments for setting the maximum daily dose 
of 60 mg prednisone when a 2 mg/kg/day regimen is 
used – the decision to use higher doses should be made 
individually. We also suggest GC dosing for ideal body 
weight, which is of particular importance in overweight 
and obese children.

6. We have restricted the indications for an anti-in-
flammatory dose of acetylsalicylic acid (ASA). The anti- 
inflammatory dose of ASA should be used when 
the clinical picture supports a Kawasaki disease diag-
nosis. Children on GCs should not receive the anti-in-
flammatory ASA dose.

7. The maximum daily antiplatelet dose of ASA is 
75 mg.

DEFINITION AND CLINICAL PICTURE OF MIS-C

1. Diagnosis of MIS-C
1.1. Definition
Currently, several definitions of MIS-C function in 

different countries [2, 7, 8]. Despite minor differences, 
they are all based on 6 criteria, which we propose as 
a cornerstone for the diagnosis of MIS-C in Poland. Cri-
teria 1-5 must be met to diagnose MIS-C.  Criterion 6 is 
not obligatory – in the case of a clinical picture strongly 
indicative of MIS-C, especially in a patient in a worsening 
or severe condition, this diagnosis should be considered 
even if criterion 6 is not met. Table 1 presents the diag-
nostic criteria for MIS-C.

A characteristic constellation of laboratory abnormal-
ities is useful in the diagnosis:
•	 extremely high inflammatory markers (the cut-off 

point for individual parameters is not determined, but 
CRP is usually higher than 100 mg/l),

•	 lymphopaenia,
•	 minor anaemia,
•	 hypoalbuminaemia,
•	 hyponatraemia,
•	 high levels of myocardial damage markers: B-type na-

triuretic peptide (BNP) or N-terminal-prohormone 
BNP (NT-proBNP), troponin I [3, 4]. 

1.2. Subsequent MIS-C symptoms appear gradual-
ly, usually with dominant gastrointestinal symptoms in 
the first days. For this reason, some children with MIS-C 
are operated on for suspected appendicitis. In the current 
epidemiological situation, children qualified for appen-
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dectomy should be preoperatively consulted with a pae-
diatrician to exclude MIS-C.

1.3 MIS-C in ICD-10
MIS-C was initially referred to as Kawasaki dis-

ease-like (KD-like) syndrome.
However, it is currently known that although some 

patients with MIS-C also meet the diagnostic criteria for 
Kawasaki disease, it has been recognized as a separate, 
novel clinical entity [3, 9]. Table 2 shows differences be-
tween KD and MIS-C. In October 2020, the syndrome 
was incorporated in the extended ICD-10 classification 

under code U10.9: Multisystem inflammatory syndrome 
associated with COVID-19, unspecified.

2. Hospitalisation
2.1. Management in a patient with a strong suspi-

cion of MIS-C
All patients suspected of MIS-C should be hospitalized, 

ideally in a facility with a paediatric intensive care unit and 
an option of cardiological consultation [10]. They do not 
have to be hospitalised in special COVID-19 units.

The data collected so far show that a significant per-
centage of patients meeting the above diagnostic criteria 

TABLE 1. Multisystem inflammatory syndrome in children (MIS-C) diagnostic criteria

1. Age Children (0-18 years old)
Usually school-aged children, with median age of 8.5 years 

2. Fever ≥ 3 days Obligatory criterion
There are no defined threshold values, but usually body temperature is > 38.5oC

3. High inflammatory 
markers

Elevated: CRP, procalcitonin, ESR, fibrinogen, LDH, D-dimer, ferritin
There are no defined threshold values, but usually inflammatory markers are substantially increased

4. Multisystem (≥ 2) 
organ involvement

gastrointestinal: severe abdominal pain, diarrhoea, nausea, vomiting;
cardiovascular: hypotension, shock, myocarditis (based on echocardiographic findings or laboratory markers), 
coronary artery aneurysms, pericarditis, arrhythmias
neurological: lethargy, irritability, aseptic meningitis, peripheral palsy/paralysis, severe headache
respiratory: cough, dyspnoea, pneumonia, pleural effusion, chest pain
mucocutaneous: rash (polymorphic), conjunctival injection, strawberry tongue, dry, red lips, oedema of hands 
and feet
renal: acute kidney injury, oliguria, sterile leukocyturia
coagulopathy

5. No alternative 
plausible diagnoses

Following should be considered within differential diagnosis:
Infectious and toxic causes, e.g. sepsis, toxic shock syndrome, acute viral infection
Acute appendicitis, peritonitis
Rheumatologic/oncologic disorders, inflammatory bowel disease

6. Positive for current 
or recent SARS-CoV-2 
infection

positive RT-PCR
positive antigen test
positive serology test
exposure to confirmed COVID-19 case within the 4-8 weeks prior to the onset of symptoms

COVID-19 – coronavirus disease 2019; CRP – C-reactive protein; ESR – erythrocyte sedimentation rate; LDH – lactate dehydrogenase; RT-PCR – real time-polymerase chain reaction; SARS-CoV-2 – severe 
acute respiratory syndrome coronavirus 2

Positive laboratory results for SARS-CoV-2 support the diagnosis, but negative results do not exclude it. On the other hand, positive SARS-CoV-2 tests may be coincidental in a child with 
another cause of hyperinflammatory state.

TABLE 2. Characteristics differentiating between Kawasaki disease (KD) and multisystem inflammatory syndrome in children (MIS-C) [9]

Parameter MIS-C KD

Age 8.5 years old 2-3 years old (85% are < 5 years old)

Lymphocyte count Decreased Normal

Haemoglobin concentration Decreased Normal or mildly decreased

Platelet count Decreased or normal Normal or increased

CRP concentration Substantially increased Increased

Ferritin concentration Increased Normal

BNP or NT-proBNP concentration Substantially increased Normal or increased

Troponin concentration Often increased Usually normal

Features of myocarditis, decreased left ventricular contractility Often present Usually absent

Severe gastrointestinal involvement Frequent Usually absent
CRP – C-reactive protein; BNP – B-type natriuretic peptide; NT-proBNP – N-terminal pro B-type natriuretic peptide
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for MIS-C develop left ventricular failure or shock (about 
50% according to U.S. and Western European data). Sud-
den deterioration of the clinical condition usually occurs 
after 5-6 days of fever. However, waiting for the patient 
to be transferred to an appropriate hospital should 
not be a reason to postpone treatment. Patients with 
suspected MIS-C should be under constant medical su-
pervision due to the possibility of a sudden deterioration 
of vital functions.

2.2. Management in patients with a weak suspicion 
of MIS-C

Different management may be needed in patients in 
a good clinical condition at medical consultation, who 
do not meet the diagnostic criteria for MIS-C (e.g. low 
inflammatory markers or no evidence of multiorgan in-
volvement), but the epidemiological circumstances and 
exclusion of other aetiological factors lead to suspicion 
of an inflammatory disease secondary to SARS-CoV-2 
infection. Because MIS-C symptoms may develop grad-
ually, these patients require close medical supervision as 
part of frequent follow-up visits. Vigilance and readiness 
to revise the diagnosis if additional clinical signs indic-
ative of MIS-C occur or if the child’s overall condition 
deteriorates are needed (see also “Special Circumstanc-
es” below).

3. Isolation
3.1. Until active SARS-CoV-2 infection has been 

ruled out (optimally negative real time-polymerase chain 
reaction [RT-PCR], and if not available, negative anti-
gen test result), patients with MIS-C should be treated as 
COVID-19 patients with standard precautions in accor-
dance with the procedures applicable in a given centre.

4. Laboratory and imaging tests
4.1. Diagnosis for SARS-CoV-2
Each patient should have a SARS-CoV-2 smear test 

performed (RT-PCR or an antigen test). Antibodies to 
SARS-CoV-2 should also be measured (especially in pa-
tients with negative upper respiratory smear).

4.2. Microbiological and laboratory tests
All children with suspected/diagnosed MIS-C 

should have the blood tests listed in Table 3 performed. 
The scope of microbiological diagnosis (e.g. urine and 
stool cultures, pharyngeal swab, virological tests) should 
depend on the clinical picture and diagnostic possibilities 
of a given centre.

4.3. Cardiac tests
All children with suspected MIS-C must undergo 

electrocardiography (ECG) and echocardiography 
(ECHO) [10, 11].

RECOMMENDATIONS FOR CARDIAC 
MANAGEMENT

1. The first ECHO should be performed as early as 
possible; coronary arteries should also be assessed be-
cause up to 25% of patients often develop abnormal-
ities, including coronary aneurysms, in the first week 
of the disease.

2. The decision to repeat ECHO should depend on 
the cardiologist’s indications and the affected child’s clin-
ical condition. Haemodynamically stable patients with 
no changes in the baseline cardiovascular assessment are 
recommended follow-up as follows:
•	 7-14 days,
•	 6 weeks,
•	 6-12 months after symptom onset.

3. If baseline ECHO reveals abnormalities (decreased 
myocardial contractility [Ejection Fraction, EF], coronary 
artery dilatation/aneurysms, pericardial fluid), ECHO test 
should be repeated every 2-3 days during the acute phase, 
and daily in the case of myocardial involvement and hospital-
ization in an intensive care unit. In some cases, it may be nec-
essary to perform computed tomography (to assess changes 
in the coronary arteries, including the presence of a coronary 
thrombus). Cardiovascular magnetic resonance imaging does 
not play basic role in the acute phase of MIS-C but may be 
used in selected patients as a follow-up after MIS-C (assess-
ment of oedema, scarring, and ventricular function).

4. The first ECG should be performed as soon as pos-
sible after the diagnosis of MIS-C; follow-up ECG is in-
dicated during further patient monitoring, especially in 
patients with evidence of myocardial damage. Patients 
with confirmed abnormalities in the electrical activity 
of the heart may also require 24-hour electrocardiogram 
Holter monitoring.

TABLE 3. Recommended laboratory evaluation in patients with mul-
tisystem inflammatory syndrome in children (MIS-C)

Microbiologic tests
•	 blood culture
•	 SARS-CoV-2 RT-PCR serology
•	 Other, depending on clinical 

circumstances

Inflammatory markers
•	 CRP, procalcitonin
•	 ESR
•	 ferritin
•	 LDH

Complete blood count
Blood group
Blood gas with lactate

Other biochemical markers
•	 albumin
•	 sodium (Na), potassium (K)
•	 triglycerides
•	 CK
•	 NT-proBNP (or BNP), 

troponin
•	 amylase, lipase
•	 creatinine, urea
•	 AST, ALT, GGTP, bilirubin

Coagulation test
•	 INR, APTT 
•	 fibrinogen
•	 D-dimer

SARS-CoV-2 – severe acute respiratory syndrome coronavirus 2; RT-PCR –  real time-polymerase 
chain reaction; INR – international normalized ratio; APTT – activated partial thromboplastin time; 
CRP – C-reactive protein; ESR – erythrocyte sedimentation rate; LDH – lactate dehydrogenase; CK – 
creatine kinase; BNP – B-type natriuretic peptide; NT-proBNP – N-terminal-pro B-type natriuretic 
peptide; AST – aspartate transaminase; ALT – alanine transaminase; GGTP – gamma-glutamyl 
transpeptidase
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4.4. Other imaging modalities
Most patients require a plain P-A chest radiograph. 

Chest CT is performed in exceptional cases. Despite 
the absence of respiratory symptoms, imaging changes 
corresponding to inflammatory changes in the lungs (pa-
renchymal densities, pleural fluid) can be expected.

The decision to perform abdominal imaging should 
depend on the clinical picture. If indicated, ultrasonog-
raphy should be the first-line imaging modality [10]. In 
some patients with MIS-C, abdominal imaging may show 
thickened intestinal walls, radiological signs of appendi-
citis, thickened gallbladder walls, peritoneal fluid, and 
mesenteric lymphadenopathy. 

5. Treatment
5.1. General principles
If possible, therapeutic decisions should be made 

by a multidisciplinary team, including specialists in 
infectious diseases, cardiology, rheumatology, haema-
tology, and, possibly, a specialist in paediatric intensive 
care [10, 11].

Haemodynamic stabilization of the patient, including 
fluid therapy, should be performed according to gener-
ally accepted principles. It should be noted, however, 
that excessively aggressive fluid therapy may lead to 
pulmonary oedema in some patients with ventricular 
dysfunction. Echocardiographic assessment is particu-
larly useful in fluid resuscitation because the inspiratory 
collapse of the inferior vena cava is a marker of hypovo-
laemia and an indication for fluid therapy, while reduced 
ejection fraction is a potential indication for the inclusion 
of catecholamines, and fluid therapy should be performed 
with caution. If pre-treatment echocardiography is not 
possible, attention should be paid to the clinical signs 
of cardiac overload and biochemical markers such as BNP 
or NT-proBNP.

During hospitalization, vital parameters (blood pres-
sure, heart rate, saturation) should be monitored contin-
uously or at 1-4-hour intervals, depending on the patient’s 
condition, taking into account the risk of a rapid deteri-
oration of the patient’s condition 5-6 days after symptom 
onset [2].

5.2. Antibiotic therapy
In the initial phase, the clinical picture of MIS-C may 

resemble invasive infection, including sepsis, toxic shock 
syndrome, or other bacterial diseases (e.g. bacterial gas-
troenteritis, scarlet fever). Therefore, adequate empirical 
antibiotic therapy is indicated (depending on the pre-
sented clinical picture) in the event of diagnostic doubts, 
especially in patients with poor or worsening general con-
dition. If toxic shock syndrome is suspected, ceftriaxone 
with clindamycin will be the optimal antibiotic therapy. 
Antimicrobial therapy should be continued until the di-
agnosis of MIS-C is established or, in exceptional cases, 
until negative microbiology is obtained [10].

It should be emphasized that when MIS-C is strongly 
suspected, antibiotic therapy should be discontinued, es-
pecially when it does not bring the expected results. Be-
cause high inflammatory markers in the course of MIS-C 
indicate immune dysregulation rather than bacterial in-
fection, antibiotics are ineffective. Antimicrobials may be 
needed for nosocomial infections, mainly for children in 
intensive care, but should always be preceded by repeated 
microbiological analysis.

5.3. Antiviral therapy
Because MIS-C is a  late immune complication 

of SARS-CoV-2 infection, antiviral treatment is not rec-
ommended. Antiviral treatment may be justified in very 
few cases, when the patient with severe COVID-19 meets 
the MIS-C criteria [10]. Remdesivir is the treatment 
of choice in such situations. Detailed indications and 
principles for its use are discussed in the guidelines pub-
lished in Paediatric Review under the title “Management 
of a child with COVID-19. Recommendations for pediatri-
cians and family medicine physicians in primary healthcare 
and hospital settings” [12].

5.4. Immunosuppressive/immunomodulatory treat-
ment

Immunomodulatory therapy plays an essential role in 
the treatment of patients with MIS-C. Current knowledge 
does not yet allow for the formulation of strict recom-
mendations. Immunosuppressive and immunomodulato-
ry treatment should be introduced gradually, depending 
on the effects of the therapy used so far. The goal of treat-
ment is to inhibit inflammation to avoid serious MIS-C 
complications in the form of myocardial damage, includ-
ing coronary aneurysms. Symptomatic treatment may be 
sufficient in some patients with a mild, self-limiting dis-
ease (see below). The impact of treatment discontinuation 
on the risk of coronary aneurysms is currently unknown.

5.4.1. IV immunoglobulin (IVIG) infusion at a dose 
of 2.0 g/kg is first-line therapy [10, 11]

Comments:
A) Doses of IVIG are based on ideal body weight 

(IBW) [8], which is particularly important in adolescents, 
especially those with obesity or oedema:
•	 IBW in girls [kg] = (height [cm] – 100) – 10% of this 

value,
•	 IBW in girls [kg] = (height [cm] – 100) – 5% of this 

value.
In younger children with obesity/oedema, IBW can 

be determined based on the height percentile and body 
weight corresponding to the same percentile for age. In 
the case of limited availability, the IVIG dose may be re-
duced to 100.0 g.

B) IVIG is given in a single 10-12-hour infusion or in 
divided doses, depending on the general condition, car-
diovascular efficiency, and drug tolerance. IVIG should 
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be administered with caution (i.e. the infusion should 
start at a slow rate; if necessary, divided doses may be giv-
en over 2-3 days) to patients with reduced cardiac ejec-
tion fraction. If pre-treatment cardiovascular evaluation 
is not possible, attention should be paid to the clinical 
signs of low cardiac output and biochemical indicators, 
such as BNP or NT-proBNP – the risk of cardiovascular 
overload and shock [11].

C) The second IVIG infusion is not recommended 
in patients unresponsive to first-line treatment [11]. Such 
management may be considered in children whose clinical 
picture indicates Kawasaki disease [10, 13, 14] (Table 2).

D) In severe symptoms of poor IVIG tolerance, such 
as headache, abdominal pain, nausea, vomiting, and fever, 
the rate of IVIG infusion should be reduced. Analgesics 
and antipyretics can also be included. In severe adverse 
effects, methylprednisolone can be administered simul-
taneously at a dose of 1-2 mg/kg. In an anaphylactic re-
action or shock, administration of IVIG should be dis-
continued and standard anti-anaphylactic treatment and 
second-/third-line treatment should be introduced.

5.4.2. Glucocorticosteroids (GCs) are second-line 
drugs [10, 11]

Indications for GCs [10]:
a) severe or deteriorating general condition*,
b) signs of shock*,
c) no improvement (persistent fever in particular) 24-

36 hours after completing IVIG infusion**,
d) age < 12 months*,
e) the presence of coronary artery aneurysms in 

ECHO*,
f) anaphylactic reactions to IVIG,
g) unavailability of IVIG.
* indications for simultaneous use of IVIG and GCS

Lack of improvement after first-line treatment in 
MIS-C children is difficult to define. The recurrence 
of fever or other clinical symptoms or laboratory markers 

of increasing inflammation 24-36 hours after completing 
IVIG infusion is an indication for treatment escalation. 
However, the general condition might markedly deterio-
rate or new disease symptoms might develop on the first 
day after IVIG treatment. Second-line therapy should not 
be delayed in such cases. Such decisions must be made 
individually, preferably by a multidisciplinary team.

We suggest that steroid therapy be initiated with meth-
ylprednisolone at a dose of 2 × 1 mg/kg (i.e. 2 mg/kg/day) 
in clinically stable patients. Once CRP normalization is 
achieved, oral steroid can be used, with gradual dose re-
duction over 2-3 weeks [13].

Data on the maximum daily dose of GCs in the treat-
ment of MIS-C are missing. It should be noted that dai-
ly prednisolone doses of 60 mg (48 mg of methylpred-
nisolone) are associated with a significant increase in 
the risk of adverse drug reactions in the absence of sig-
nificant additional therapeutic benefit. The potential 
benefits of exceeding the standard (other indications) 
maximum dose are associated with a theoretically more 
rapid therapeutic effect [15]; however, pulses are the treat-
ment of choice in situations requiring urgent intervention 
with the use of glucocorticoids, when an immediate clin-
ical effect is needed (see below). Until optimal therapy 
is established based on international studies (including 
the Best Available Treatment Study, BATS), we suggest 
that the decision to exceed the daily dose equivalent to 
60 mg of prednisolone is made individually. Furthermore, 
doses of GCs based on calculated IBW should be consid-
ered in overweight and obese patients.

Methylprednisolone pulses of 10-30 mg/kg/dose 
(maximum daily dose of 1000 mg) given for 3-5 consec-
utive days are an alternative form of steroid therapy [10]. 
Pulse steroid therapy should be used in patients in shock, 
with a severe or rapidly deteriorating general condition (es-
pecially in the case of multiorgan failure), signs of macro-
phage activation syndrome (see below), as well as in those 
with no satisfactory outcomes of GC treatment in a stan-
dard 2 mg/kg/day regimen. Methylprednisolone pulses 
should be administered as a 1-hour infusion. Treatment 
should be continued with methylprednisolone at a dose 
of 2 × 1 mg/kg or an equivalent dose of another GC until 
CRP normalizes, after which an oral steroid may be includ-
ed, and the dose can be gradually reduced over 2-3 weeks.

5.4.3. Third-line treatment uses biologic agents: 
anakinra (an inhibitor of the IL-1 receptor), tocilizum-
ab (an inhibitor of the IL-6 receptor), and infliximab 
(an inhibitor of the TNF-α) [10, 11]. If third-line treat-
ment of patients with Kawasaki disease phenotype is 
needed, infliximab is indicated in the first place [10, 13, 
14]. In the remaining cases, it has not been clearly estab-
lished which of the above agents is the third-line agent 
of choice [10]. Table 4 summarises third-line immuno-
modulatory therapy in children with MIS-C.

TABLE 4. Immunomodulatory treatment in multisystem inflamma-
tory syndrome in children (MIS-C)

Biologic 
medication

Dosing

Infliximab 5-10 mg/kg in 2-hours infusion i.v. (14,16)

Anakinra 4-10 mg/kg/day i.v. or s.c. in divided doses 6-12 
daily
with further dose tapering over 2-3 weeks. 
ALT, AST should be monitored [17]

Tocilizumab Body mass < 3 0 kg → 12 mg/kg 1-hour infusion 
i.v.
Body mass ≥ 30 kg → 8 mg/kg 1-hour infusion 
i.v.
(max. dose 800 mg) 
ALT, AST, triglycerides should be monitored

i.v. – intravenously; s.c. – subcutaneously; AST – aspartate transaminase; ALT – alanine transam-
inase
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5.5. Antiplatelet and anticoagulant therapy
Patients with MIS-C tend to develop thrombosis and 

show laboratory signs of bleeding disorders [18]. Further-
more, antiplatelet or anticoagulant therapy is indicated 
due to haemodynamic disturbances and the risk of cor-
onary aneurysms. So far, there is no strong evidence for 
the superiority of any therapy over others.

5.5.1. Patients whose clinical and laboratory findings 
support the diagnosis of Kawasaki disease (see Table 2) 
should receive acetylsalicylic acid (ASA) under the current 
recommendations: at an initial dose of 30-50 mg/kg/day 
in 4 divided doses, with dose reduction to 3-5 mg/kg/day  
in a single dose 48 hours after fever resolution [13, 14].  
Continuation of ASA treatment at an anti-inflamma-
tory dose in children on GCs seems unjustified due to 
the much stronger anti-inflammatory effects of glucocor-
ticoids and an unfavourable benefit-risk ratio (increased 
risk of GI bleeding [19]); therefore, we suggest reducing 
the dose of ASA to an antiplatelet dose.

5.5.2. Other MIS-C patients should receive ASA at 
an antiplatelet dose of 3-5 mg/kg (maximum dose 75 mg/day) 
for at least 6 weeks (until coronary artery lesions are ex-
cluded in follow-up ECHO) (10).

5.5.3. Treatment with aspirin should be avoided in 
patients with active bleeding, high risk of bleeding, or 
a platelet count ≤ 80 000/μl.

5.5.4. Anticoagulant/antiplatelet therapy in children 
with coronary aneurysms should follow the recommen-
dations for KD (14).

5.5.5. Indications for the use of anticoagulants (most 
often low-molecular-weight heparin) and their dosage 
should be set individually. The following factors should 
be considered when deciding on anticoagulant therapy: 
prolonged immobilization, low ejection fraction (<35% 
in particular), the presence of giant aneurysms, obesity, 
and other findings that may indicate the risk of thrombo-
embolic complications.

5.6. Additional therapeutic considerations
Some patients with MIS-C develop Macrophage Ac-

tivation Syndrome (MAS). MAS should be considered 
when planning immunomodulating therapy. A multidis-
ciplinary consultation (including a rheumatologist and 
a clinical immunologist) is recommended.

6. Special clinical circumstances
6.1. Spontaneous improvement
A spontaneous resolution of symptoms and inflam-

mation is observed in some patients: this is seen in chil-
dren whose disease resolves in the first week or in those 
diagnosed late. At this moment, there are insufficient data 
to propose clear recommendations for the management 
in such patients, and decisions about immunomodulato-
ry treatment should be made individually, preferably by 
a multidisciplinary team, and should be based on the ben-
efit-risk evaluation.

We recommend that all of the following conditions 
are met during treatment:

a. cardiac monitoring in accordance with the above- 
described guidelines,

b. the use of ASA at 3-5 mg/kg for at least 6 weeks, 
until coronary lesions are excluded,

c. withdrawal of immunomodulatory treatment de-
pending on:

•	 marked improvement in the child’s general condi-
tion and absence of any new symptoms of the dis-
ease,

•	 resolution of fever,
•	 normalization of inflammatory markers and other 

significant laboratory abnormalities,
•	 normal cardiac tests: ECG and ECHO performed  

5 days after the onset of symptoms.

7. Post-hospital follow-up
The decision on the patient’s discharge should be 

made individually, taking into account the clinical picture 
and the severity of the disease. In our opinion, the follow-
ing considerations should be taken into account when 
making a decision on discharge:
•	 resolution of fever for at least 48 hours and the absence 

of any new disease symptoms, such as rash, conjuncti-
vitis, or manifestations from other tissues and organs,

•	 resolution of symptoms of internal organ failure,
•	 marked improvement in inflammatory markers,
•	 a trend towards normalization of abnormal laboratory 

values, including serum albumin, D-dimers, platelet 
count, etc.,

•	 normalization of EF ≥ 55%.
The child’s parents/guardians should be instructed 

that if symptoms recur, they should immediately report 
to hospital. 

7.2. Furthermore, exemption from sports and physical 
education is recommended:
•	 for 6 weeks in all children,
•	 in patients with coronary lesions – until coronary im-

ages normalize (ASA treatment should be continued 
until this time),

•	 in patients with myocardial damage, at least until nor-
malization of troponin I levels (detailed recommenda-
tions to be given by a consultant cardiologist).

7.2.1. Holter ECG may be performed before resuming 
sports activities in patients with arrhythmias.

7.2.2. Patients practicing professional sports as well 
as highly traumatic and contact amateur sports require 
a separate, individual specialist qualification (specialists 
in cardiology and sports medicine). Contraindications to 
this type of activity include: antiplatelet or anticoagulant 
therapy, persistent coronary changes, post-inflammatory 
stenosis, impaired myocardial perfusion, persistent ar-
rhythmias, and heart failure in particular.

7.3. In the case of persistent abnormalities after 
the disease, at least 6 weeks of medical supervision over 
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the patient is recommended. The scope of follow-up visits 
should be adjusted to the patient’s condition, disorders 
observed in the course of the disease, and possible ad-
verse effects of treatment (steroid therapy in particular), 
and it should not be limited to cardiac consultations.

We encourage reporting each patient with MIS-C in 
the national register of paediatric inflammatory diseas-
es during the COVID-19 pandemic (MOIS CoR Study). 
An analysis of a large group of patients will allow us to 
obtain the full clinical picture of children with MIS-C 
in Poland to assess the efficacy of treatment used and 
the late consequences of the disease.

You can report your patients here: www.pimsudzieci.pl
You can contact us here: covidudzieci@gmail.com
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