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Waar staat de atkorting PIMS-TS voor?

En MIS-C?

Is er een verschil tussen deze 2?

Wat is het meest voorkomende symptoom?

Hoeveel procent heeft pericardvocht/pericarditis?
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Definitie PIMS-TS en MIS-C

Table 1 Abbreviate case definitions from the UK Royal College of Paediatrics and Child Health (RCPCH) for PIMS-
TS, the US Centre for Disease Control and Prevention (CDC) for MIS-C, and the World Health Organization (WHO)
for multisystem inflammatory syndrome in children and adolescents temporally related to COVID-19

Paediatric Inflammatory Multisystem Multisystem Inflammatory Syn- Multisystem inflammatory syndrome in children and adoles-
Syndrome Temporally associated drome in Children (MIS-C; CDC 2020) cents temporally related to COVID-19 (WHO 2020)

ith SARS-CoV-2 (PIMS-TS; RCPCH
2020)

A child presenting with persistent fever, An individual aged <21 years present-  Children and adolescents 0-19 years of age with fever > 3 days

inflammation and evidence of single ing with fever, inflammation, and
or multi-organ dysfunction severe illness requiring hospitaliza-
tion, with multisystem (>2) organ
involvement
This may include children meeting full  No alternative plausible diagnoses AND two of the following:
or partial criteria for Kawasaki disease - Rash or bilateral non-purulent conjunctivitis or muco-cutaneous
inflammation signs
- Hypotension or shock
- Features of myocardial dysfunction, pericarditis, valvulitis, or
coronary abnormalities
- Evidence of coagulopathy
- Acute gastrointestinal problems
Exclusion of any other microbial cause  Positive for current or recent SARS- AND

CoV-2 infection by RT-PCR, serology,  Elevated markers of inflammation
or antigen test; or COVID-19 exposure
within the 4 weeks prior to the onset

of symptoms
SARS-CoV-2 PCR testing may be positive Some individuals may fulfil full or partial AND
or negative criteria for Kawasaki disease but No other obvious microbial cause of inflammation

should be reported if they meet the
case definition for MIS-C

Consider MIS-C in any paediatric death  AND
with evidence of SARS-CoV-2 infec-  Evidence of COVID-19, or likely contact with patients with COVID-
tion 19

Paediatric Inflammatory Multisystem Syndrome Temporally-Associated with SARS-CoV-2 Infection: An Overview; Michael J. Carter et al, Intensive Care
Med (2021) 47:90—93




Definitie

* 6 elementen:
1) kinderen
2) koorts
3) verhoogde inflammatoire markers
4) manifestatie/tekenen van orgaan dysfunctie
5) afwezigheid van andere diagnose

6) relatie met COVID-19
RCPCH: erkenning associatie, geen ‘bewijs’
CDC/WHO: bewijs van infectie of exposure nodig
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Kawasaki
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kattekrabziekte keratosis punctata of the palmar creases
kattenbeten keratosis senilis

Kawasaki, ziekte van keratosis solaris

keloid (litteken keloid) keratosis spinulosa

keratitis kerion celsi

keratitis interstitialis syphilitica Kimura, ziekte van

keratitis parenchymatosa syphilitica Kitamura, reticulate acropigmentation van
keratoacanthoma kinky hair disease (ziekte van Menkes)
keratoacanthoma centrifugum marginatum kleerluis

keratoderma kleine verrichtingen

keratoderma acralis kleine verrichtingen, bij kinderen

keratoderma blenorrhagica Klein-Waardenburg syndroom

keratoderma climactericum (Haxthausen) kleurveranderingen van het haar

keratoderma palmoplantaris, congenitaal kleurveranderingen van het haar, canities premature
keratoderma palmoplantaris, congenitaal, diffuus kleurveranderingen van het haar, poliosis
KAWASAKI, ZIEKTE VAN (mucocutaan lymfklier syndroom) # |CD10: M30.3

De ziekte van Kawasaki werd in 1967 voor het eerst beschreven door Kawasaki als 'mucocutaan lymfklier syndroom' (MCLS, mucocutaneous lymph node syndrome). De ziekte wordt
gekenmerkt door koorts gedurende 5 of meer dagen, niet reagerend op antibiotica en door tenminste vier van de volgende symptomen: bilaterale conjunctivitis, veranderingen aan de extremiteiten,
exantheem, enantheem (lippen en oropharynx) en cervicale lymfadenopathie.

De diagnose kan slechts gesteld worden nadat andere ziekten zoals scarlatina (roodvonk) en andere koortsende ziekten uitgesloten zijn. De aandoening komt voornamelijk voor bij kinderen onder
de 5 jaar, maar is ook beschreven bij oudere kinderen (tot 10 jaar) en incidenteel bij volwassenen. Het etiologisch agens is nog niet gevonden. Als mogelijke verwekkers zijn in de literatuur
gesuggereerd: Rickettsiae, Propionibacterium acnes, huisstofmijt (als vector van een bacterie of virus), Ehrlicha species en verscheidene virussen waaronder een retrovirus en parvovirus B19. Het
is ook mogelijk dat het Kawasaki syndroom veroorzaakt wordt door toxinen van Staphylococcus aureus of streptokokken.

Criteria: ten minste 5 van de onderstaande symptomen moeten aanwezig zijn:

koorts, abrupt begin, > 5 dagen boven de 40 °C (95%)

geindureerd oedeem en erytheem aan de handen en voeten (90%), gevolgd door desquamatie van de vingertoppen en tenen (90%) na 2 weken, Beau's lijnen in de nagels na 2-3 maanden
hyperemie en versterkte vaatinjectie conjunctivae (90%)

roodheid lippen en orofarynx (90%), en aardbeientong (80%)

polymorf exantheem met deels schietschijf-achtige lesies (90%)

niet-purulente cervicale lymfadenopathie (> 70%)

2
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Toxic shock syndroom

Toxisch shock syndroom
Dit syndroom wordt gekenmerkt door hoge koorts, hypotensie, diffuus erythemateus exantheem met schilfering en vervelling (handpalmen en voetzolen) en verschijnselen van één of meer

orgaansystemen: braken en diarree, conjunctivitis en pharyngitis, hoofdpijn en verwardheid, en stoornissen in nier- en leverfuncties. Dit syndroom kwam begin tachtiger jaren epidemisch voor, voornamelijk
bij menstruerende vrouwen die nieuwe, sterk absorberende, tampons gebruikten. Daarnaast is het een syndroom dat wel eens bij kinderen voorkomt. Toxisch shock syndroom wordt veroorzaakt door S.

aureus-stammen die een specifiek exotoxine (TSST-1) produceren, dat verantwoordelijk is voor de shockverschijnselen.




Definitie
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E Prevalence of clinical features across cohorts of PIMS-TS, Kawasaki disease and Toxic shock syndrome

PIMS-TS Kawasaki disease
Mortality
Coronary 100
aneurysms

Desquamation  Rash Desquamation  Rash

Toxic shock syndrome
Mortality

Desquamation  Rash
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tudie selectie

M. Ahmed et al./ EClinicalMedicine 26(2020) 100527
371 records identified through database
searching

101 PubMed
33 LitCovid

34 Scopus
203 Science Direct

Records after duplicates removed
(n=314)

Records screened
(n=314)

Full-text articles assessed for
eligibility
(n=55)

Fig. 1. PRISMA flow diagram. Delineation of study selection.

Records excluded
(n=259)

216 not MIS-C related
23 review articles

6 MIS-C guidelines

5 letters to the editor that
did not describe pati
meeting MIS-C criteria
2 in vitro, bench, or
molecular studies

2 adult studies

2 non peer-reviewed

2 news articles

11 did not meet MIS-C
criteria

2 Kawasaki disease

1 duplicate

1 COVID but not MIS-C
1 adult study




Studie selectie

Totale inclusie 39 artikelen, 662 kinderen
23 case series (59%)
2 grootste studies vanuit US

43% data

n=285

Gemiddelde leeftijd 9.3 jr (+ 0.5), 52.3% man

Aantal overlijdens: 11 (1.7%)



Patient karakteristieken

M. Ahmed et al. / EClinicalMedicine 26 (2020) 100527

Table 2
Patient characteristics.

# Patients with available data N (%)

Male gender 662 346 (52.3)
Mean age (years) 528 93405

Race/Ethnicity 471

African American/Afro-Caribbean/African 164 (34.8)

White/European/Caucasian 130 (27.6)
Hispanic/Latino 91(19.3)

Asian/Indian/Middle Eastern 38(8.1)
Other 48(10.2)

Co-morbidities* 268 (48.0)
Overweight/Obese 136 (50.8)
Respiratory 71(26.5)
Immunologic/Allergic 17(6.3)
Cardiac 8(29)
Hematologic 4(15)
Endocrine/Gastrointestinal 5(19)
Neurologic/Behavioral 3(1.1)
Other 24(9.0)

SARS-CoV-2 positive (RT-PCR/antibody) 628 532 (84.7)
Number of days symptomatic before presenting to hospital 294 48 +03

Hospital length of stay (days) 422 79+06
Admission to intensive care unit 662 470 (71.0)

Continuous data presented as Mean + SD. Multiple co-morbidities in a subset of patients *. RT-PCR-reverse
transcriptase polymerase chain reaction; SARS-CoV-2-severe acute respiratory syndrome coronavirus 2.




Symptomen

Table 3
Clinical signs and symptoms.

CONSTITUTIONAL
Fever
Myalgia, fatigue
Lymphadenopathy

GASTROINTESTINAL
Abdominal pain, diarrhea
Vomiting
Loss of appetite

HEAD, EYES, EARS, NOSE, THROAT
Conjunctivitis
Cheilitis
Tongue swelling
Sore throat

RESPIRATORY
Dyspnea, shortness of breath
Cough
Rhinorrhea, nasal congestion

NEUROLOGIC
Headache, dizziness
Somnolence, altered mental
status, lethargy, fussy

DERMATOLOGIC
Rash
Edema to extremities

# Patients with
available data

662
662
662

662
662
662

662
662
662
662

662
662
662

662
662

N (%)

662 (100.0)
89(13.4)
92(13.9)

488 (73.7)
452 (683)
73(11.0)

343 (518)
216 (32.6)
31(4.7)
59(8.9)

121 (183)
86(13.0)
47(7.1)

129 (19.5)
66(10.0)

372(56.2)
128(193)




Diagnostiek

Table 4
Laboratory measures.
# Patients  Mean + SD Ref. range
HEMATOLOGY
White blood cell count (10%/u.L) 395 132+08 4.0-120
Neutrophil (%) 276 807 +78 54-62
Lymphocyte (%) 306 9.8 +0.8 25-33
Hemoglobin (g/dL) 211 102 +0.8 11.5-14.5
Platelets (10%/u.L) 394 215+ 114 150-450
LIVER and RENAL FUNCTION
Albumin (g/dL) 337 28+0.2 4.0-53
Creatinine (mg/dL) 158 09 +0.1 0.22-0.59
Alanine transaminase (U/L) 226 59.8 +4.1 5-45
Aspartate aminotransferase (U/L) 145 573 +53 15-50
INFLAMMATORY MARKERS
C-reactive protein (mg/L) 439 160+ 7.0 Male 0.6—-7.9 Female 0.5-10.0
Ferritin (ng/mL) 303 977 £ 55.8 10-60
Procalcitonin (ng/mL) 312 305 +21 <0.15
Lactate dehydrogenase (U/L) 300 478 +45.4 150-500
Interleukin-6 (pg/mL) 257 184+ 15.6 =18
Creatine kinase (U/L) 49 135+ 46.0 5-130
COAGULATION
D-dimer (mg/L) 349 35+04 <04
Fibrinogen (mg/dL) 267 499 + 58.3 220-440
Erythrocyte sedimentation rate (mm/h) 191 594 +9.1 0-20
CARDIAC*
Troponin (ng/L) 281 494 +38.3 <10
Brain natriuretic peptide (pg/mL) 147 3604 £352 0-100
Prohormone of brain natriuretic peptide (ng/L) 164 5854 +743  0-450




Uitkomst

Percent (%) Clinical Outcomes in Individuals with MIS-C
100

75

60.1

50
39.7
30.7
25
0 I— S i
ICU Shock Vasoactive agents Respiratory Abnormal CXR Mechanical AKI Non-invasive ECMO Death
support ventilation ventilation

Fig. 2. Overall clinical outcomes in individuals with MIS-C. All 662 patients were considered in these findings. ICU-intensive care unit, CXR-chest x-ray, AKl-acute kidney injury,
ECMO-extracorporeal membrane oxygenation.




ardiovasculaire schade

Cardiovascular Outcomes in Individuals with MIS-C

Performed Echo

Abnormal Echo

Abnormal EKG 311

Depressed cjection fraction 45.1
Ejection fraction 30-55% 25.5

Ejection fraction <30% el

Depressed SF

I
|

Severe SF

Aneurysm

Coronary dilation/prominence

Global/septal hypokinesia

Mitral valve regurgitation

0

25 50 75 100

Percent (%)




Medicatie

O

Table 5
Medications.

Total n =662 N (%)

Intravenous immunoglobulin 506 (76.4)
Vasoactive support 347(52.3)
Corticosteroids 347(52.3)
Antibiotics 108(16.3)
Anticoagulants 172(25.9)
Aspirin 111(16.8)
Interleukin-1ra inhibitor 56 (8.5)
Interleukin-6 inhibitor 40 (6.0)
Remdesivir 6(0.9)
Hydroxychloroquine 5(0.8)




MIS-C vs COVID-19

Signs and Symptoms in MIS-C vs. COVID-19

Vomit

u MIS-C mCOVID-19




MIS-C vs COVID-19

TABLE 6

Differences between children with MIS-C and COVID-19.

MIS-C

CovID-19

GENERAL INFORMATION
Total number of patients
Dates included
Number of studies
Data source

Male gender%
Comorbidity%
LABORATORY MARKERS
Complete blood count
mean + SD
Leukocytes (10%/uL)
Neutrophil (%)
Lymphocyte (%)
Hemoglobin (g/dL)
Platelets (10%/uL)
Liver and renal function
mean + SD
Alanine transaminase (U/L)
Aspartate aminotransferase (U/L)

Creatinine (mg/dL)

662
January 1, 2020 - July 25, 2020
39

Multi-national

93+05
[n=528]
52.3
[n=662]
48.0
[n=558]

13.2+08
[n=395]
80.7+7.8
[n=276]
98+ 08
[n=306]
102+ 08
[n=211]
215+ 114
[n=394]

59.8 + 4.1
[n=226]
57.3+53
[n=145]
09+0.1
[n=158]

7780

December 1, 2019 - May 14,2020
131

Multi-national

89+05
[n=4517]
55.6

[n =4640]
356
[n=655]

7.1+03
[n=811]
444 +2.7
[n=512]
399+2.0
[n=672]
129+0.9
[n=211]
273+85
[n=115]

195+1.0
[n=656]
294+22
[n=469]
03+0.0
[n =449]




C-reactive protein (mg/L)
Ferritin (ng/mL)
Procalcitonin (ng/mL)
Lactate dehydrogenase (U/L)
Creatine kinase (U/L)
Interleukin-6 (pg/mL)
Coagulation
mean + SD
D-dimer (mg/L)
Fibrinogen (mg/dL)
Erythrocyte sedimentation rate (mm/h)
OUTCOME
Length of hospitalization
mean + SD
Intensive care unit admission
In (%)
Shock
In (%)

Mechanical ventilation
In (%)

160 + 7.0
[n=439]
977 +£55.8
[n=303]
30.5+ 2.1
[n=312]
478 + 454
[n=300]
135+ 46.0
[n=49]
184 + 156
[n=257]

35+04
[n=349]
499 + 583
[n=267]
59.4+9.1
[n=191]

79+06

[n=423]
470 (71.0)
[n=662]
398 (60.1)
[n=662]
147 (22.2)
[n=662]
47(7.1)
[n=662]
11(1.7)
[n=662]

506 (76.4)
[n=662]
347 (52.3)
[n=662]

94+05
[n=643]
51.6+132
[n=22]
0.25+0.0
[n=259]
277+25.9
[n =404]
197+ 23.1
[n=193]
26.1 +£3.7
[n=92]

0.7+0.1
[n=285]
224413
[n=179]
141434
[n=134]

116+0.3

[n=652]
116(3.3)
[n=3564]
19(0.24)
[n=7780]
42(0.54)
[n=7780]

';(0.09)
[n=7780]

19(3.1)
[n=614]
25(4.1)
[n=614]




» Inclusie van case reports en case reviews
» Risk of bias binnen de verschillende studies

» Data omgezet naar mean en SD
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