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a new disease entity on PICU?
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Case study 1: B, boy 8y old

» No relevant recent medical history, Labs
relatives good health, no contact SARS- » WCC 8270/uL
CoV-2 N » 720 lymfo/uL
» May 1st : spiking fever » CRP 348 mg/L
» May 4th : Admission local hospital » Ferritine 599 ug/L
» Fever — IV antibiotics
» Abdominal pain - diarrea
» Confusion - irritability » Creat 3.48 mg/dL
» May 6th : Hypotension, rapid evolution
mul¥i-organ¥gilure (renal,pneuro, hepato, » Trop T 15000 pg/mL
cardiac) » Lactate 14.6 mmol/L

» May 6th : referral tertiary PICU
» Persisting high fever

» Vasodilatation, hypotension 62/20 mm Hg
~ Toxic Shock Syndroom (TSS)

» Cardiac failure, echocardiography
impaired LV function FS 22% (coronaries
normal) ~ Myocarditis

Pediatric Inflammatory Multisystem Syndrome associated with SARS-CoV-2
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Case Study 1 Boy 8y old —approach

» ABC - Treatment shock !

» Fluid-expansion (cautiously)

» Vasoactive medication
Levorenin INF
Noradrenalin INF

» Respiratory support
High Flow Nasal Oxygen

» Antibiotics ~ DD toxic shock syndrome
» IVIG

» Corticold therapy

» Tromboprophylaxis

» PPE
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SARS-CoV-2 ??

» PCR negative (x2) (NFA)
» CT chest negative

» Serology IgG positive

Further course

» Shock reversal 3 hours after
IVIG

» Gradual recovery _
hemodynamics, neurologic
and other organ functions in
48h

» May 13th discharge home




What are we talking about ?
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COVID-19 in Children, Pregnancy and Neonates:
A Review of Epidemiologic and Clinical Features

FPetra Zimmermann, MD, PhD*7 [ and Nigel Curtis, FRCPCH, PhD7]§

{Pediair Infect Dis J 2020 39-469-477T)
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JAMA Pediatrics | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Characteristics and Outcomes of Children With Coronavirus Disease 2019
(COVID-19) Infection Admitted to US and Canadian Pediatric
Intensive Care Units

Lara 5. Shekerdemian, MD, MHA; Mabihah R. Mahmood, MD: Katie K. Walfe, MD; Becky 1. Riges, MD;
Catherime E. Ross, MD; Christine A. McKiernan, MD; 3abrina M. Heidemann, MOk

Lawrence O Kleinman, MD, MPH; Anita |. Sen, MD; Mark W. Hall, MD; Margaret A. Priestley, MD;

John K. McGuire, MD; Konstantinos Boukas, MD; Matthew P. Sharron, MD; Jeffrey P. Burns, MD, MPH; for the
International COVID-19 PICU Collaborative

JAMA Pediatr. doi: 100001 jamapediatrics. 20201948
Published online May 11, 2020,
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PEDIATRICS

OFFIGIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Ressarch Briefs

Pediatric Critical Care and COVID-19

Sebastian Gonzalez-Dambrauskas, Pablo Vasquez-Hoyos, Anna Camporesi, Franco Diaz-Rubio, Byron Enrigue Pifieres-Olave, Jaime Fernandez-Sarmientc
llana Harwayne-Gidansky, Pietro Pietroboni, Steven L. Shein, Javier Urbano, Adriana Wegner, Eliana Zemanate, Todd Karsies and
CRITICAL CORONAVIRUS AND KIDS EPIDEMIOLOGY CAKE STUDY

Pediatrics September 2020, 146 (3) e20201766; DO: https://doi.org/10.1542/peds. 2020-1766
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An outbreak of severe Kawasaki-like disease at the Italian

epicentre of the SARS-CoV-2 epidemic: an observational
cohort study

Lucio Verdoni, Angelo Mazza, Annalisa Gervasoni, Lavra Martelli, Maurizio Ruggeri, Matteo Ciuffreda, Ezio Bonanomi, Lorenzo D'Antiga

Hyperinflammatory “Shefley Riphagen, Xabier Gomez,

. . ) Carmen Gonzalez-Martinez,
shock in children dU”“EI Nick Wilkinson, Paraskevi Theocharis

COVID-19 pandemic
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PICS Statement regarding novel

presentation of multi-system inflammatory
disease

RAPID RISK ASSESSMENT

Paediatric inflammatory multisystem
syndrome and SARS-CoV-2 infection
in children

15 May 2020

PICS Statement: Increased number of reported cases of novel presentation of

multisystem inflammatory disease

Académie belge de Pédiatrie .

védiotry, -
¥ T Belgische Academie voor Kindergeneeskunde .
[ Wwitve P Bruselles - Koy b, JU. V00 Braniet - Tt 02 600 21 4
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BELGISCHE VERENIGING
VOOR KINDERGENEESKUNDE

SOCIETE BELGE DE PEDIATRIE

Belgian Pediatric COVID-19 Task Force

Inflammatie en Kawasaki bij kinderen, gerelateerd aan COVID-19
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Pediatric Inflammatory Multisystemic Syndrome temporally related to Covid 19 — PIMS-TS

RCPCH Case Definition *

1. A child presenting with persistent fever, inflammation (neutrophilia, elevated CRP and
lymphopaenia) and evidence of single or multi-organ dysfunction (shock, cardiac, respiratory,
renal, gastrointestinal or neurological disorder) with additional features. This may include
children fulfilling full or partial criteria for Kawasaki disease.

2. Exclusion of any other microbial cause, including bacterial sepsis, staphylococcal or streptococcal
shock syndromes, infections associated with myocarditis such as enterovirus (waiting for results

of these investigations should not delay seeking expert advice).
3. SARS-CoV-2 PCR testing may be positive or negative.

PCR SARS CoV-2 usually negative but Serology usually positive
Postinfectious phenomenon ?
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Intensive care admissions of children with paediatric
inflammatory multisystem syndrome temporally associated

with SARS-CoV-2 (PIMS-TS) in the UK: a multicentre
observational study

Patrick Davies, Claire Ewans, Hari Krishnan Kanthimathinathan, Jon Lillie, joseph Brierley, Gareth Waters, Mae Johnson, Benedict Griffiths,
Pascale du Pré, Zoha Mohammad, Akash Deep, Stephen Playfor, Davinder Singh, David Imwald, Michelle jardine, Oliver Ross, Nayan Shetty,

Mark Worrall, Ruchi Sinha, Ashwani Kowl, Elizabeth Whit taker, Harish Vyas, Barnaby R Scholefield*, Padmanabhan Ramnarayan®

wvew thelancet com/child-adolescent Vol 4 September 2020
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PIMS presentation

Fever (99.4%);

Cardiovascular (79.3%)
« Tachycardia 76.7%
« Shock 59.9%
« Myocarditis 41.4%

Gastro-intestinal (85.6%)
« Abdominal pain 58.4%
* Vomiting 57.5%

Respiratory (50.3%)
« URT 23.9%
* Dyspnoe 26.7%
 Infiltrates 35.5%

Obesity (25%)

Complete KD: 23.4%
Incomplete KD: 24.1%

Graphic L Hoste, R Van Paemel




The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Multisystem Inflammatory Syndrome
in U.S. Children and Adolescents

L.R. Feldstein, E.B. Rose, 5.M. Horwitz, J.P. Collins, M.M. Newhams, M.B.F. Son,
J.W. Newburger, L.C. Kleinman, 5.M. Heidemann, A A. Martin, A_R. Singh, 5. Li,

K.M. Tarquinio, P. Jaggi, M.E. Oster, 5.P. Zackai, |. Gillen, A). Ratner, R.F. Walsh,

J.C. Fitzgerald, M.A. Keenaghan, H. Alharash, 5. Doymaz, K.N. Clouser,
J.5. Giuliano, Jr., A. Gupta, R.M. Parker, A.B. Maddux, V. Havalad, 5. Ramsingh,
H. Bukulmez, T.T. Bradford, L.5. Smith, M.W. Tenforde, C.L. Carroll, B.). Riggs,
S.). Gertz, A. Daube, A. Lansell, A. Coronado Munoz, C.V. Hobbs, K.L. Marohn,
N.B. Halasa, M.M. Patel, and A.G. Randolph, for the Overcoming COVID-19
Investigators and the CDC COVID-19 Response Team®

M EMGL | MED 283, 4 MNEJM.ORGC JULY 23, 2020
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Total cases vs deaths

Absolute numbers
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Data L Hoste, R Van Paemel

Belgium : 25-30 cases so far




Adults ?

SARS-CoV-2 and viral sepsis: observations and hypotheses

Hui Li, Liang Liu, Dingyu Zhang, Jiuyang Xu, Huaping Dai, Nan Tang, Xiao 5u, Bin Cao

wiwwd thelancet.com Vol 395 May 9, 2020
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PIMS-TS - Practical approach

» Recognition ! — check vital parameters incl blood pressure

» Targeted Diagnostics

» Lab incl WCC-formula, ferritin, coagulation and D-dimers, CRP, liver- and renal
parameters, electrolytes, Trop T, TG, (cytokines)

» echocardiography
» DD abdominal and neurologic investigations, hemocultures
» PCR and serology SARS CoV-2

» Low threshold consultation multidisciplinary centre (ped cardio, -immuno and
PICU)

» Admission stable patient : PEWS, observation respiratory function, circulation,
neurology.

» Pediatric Advanced Life Support, cave rapid deterioration, referral PICU when
organ failure

» IVIG/steroids
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General principles

1.

The essential basis for the management of this condition remains high quality general paediatric
intensive care.

2.

The commonest presenting feature in critically ill children is shock. Other features include pyrexia
and abdominal symptoms (pain, vomiting, diarrhoea). Respiratory failure is uncommaon.

Blood tests reveal elevated markers of inflammation (CRP, ferritin) and abnormalities of
coagulation (elevated D-dimers and fibrinogen). Troponin and BNP have been used to indicate
degree of cardiac involvement.

Regular cardiac echocardiogram is recommended to track cardiac dysfunction and evolution of
coronary artery abnormalities. Abdominal imaging may be valuable to exclude significant
abdominal pathology.

A multidisciplinary team approach is encouraged to ensure treatment decisions are co-ordinated.
This should engage colleagues from cardiology, infectious diseases, and
rheumatology/immunology (depending on local circumstances). Transport team conference call
facilities may assist with triage decisions at first presentation.

This is an emerging condition and uncertainty regards best treatment requires a need for
engagement in national audit, service evaluation, observational and interventional clinical trials.

PICU Guidelines (PCCS)
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Fluids and inotropes

SIRS * Vasodilated ‘warm’ shock, relatively refractory to fluid boluses, is a common
response feature.

Cardiac dysfunction may evolve rapidly and unexpectedly.

Cardiac output can be exquisitely sensitive to inotropes and fluids.

Great caution urged when moving patients as CVS instability reported.
Common advice to referring hospitals to begin peripheral inotropes (e.g.
dopamine and/or adrenaline). Noradrenaline, vasopressin may be needed
once central access gained.

If evidence of cardiac dysfunction: adrenaline, milrinone, (levosimendan)
Coronary aneurysms seen in some patients. Coronary artery ‘brightness’
appears a more common feature.

A few children {n=3) have required ECMO. Since progression of cardiac
dysfunction can be rapid and unpredictable, early transfer to an ECMO
centre should be considered. Refractory arrhythmia/shock are indications
for VA ECMO. Caution: many patients are prothrombotic.

Not required in great majority of patients.

Mechanical ventilation

1. Mechanical ventilation is required in about 60% patients, usually for support of cardiac output or
to enable optimal conditions for line insertion.
2. Non-invasive ventilation and HFNC also used successfully.

Inotropes

Coronary
aneurysms
ECLS .

RRT -

Antibiotics and infection control

1. SARS-RT-PCR testing inconsistent. Serology commonly positive if done.

2. Full PPE advised pending results of SARS-CoV2 PCR testing, although full PPE may need to
continue if clinical suspicion is high even if SARS-CoV-2 testing negative due to the risk of
false negative test results.

3. Although evidence of viral/ bacterial co-infections is rare, antibiotics as per local
guidelines should be started at presentation.

Immunomodulatory/ anticoagulation considerations

1. Risk of venous thrombosis (especially large vessels). Approach to anticoagulation (LMWH, high
dose aspirin) very variable. Discuss with local haematology team.

2. Approach to immunomodulation (IVIG, steroids, anakinra, tocilizumab) very variable. Discuss with
local MDT team.




DeMorgen.

Ziekte van Kawasaki Covid-19

Steeds meer aanwijzingen
van verband tussen Covid-
19 cn Ziel(te van I(awasal(i info Belgique Monde Economie Sports Culture Opinions Lactuenvidéo Immo &
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Le lien entre coronavirus et maladie de Kawasaki
est desormais éetabli

Une étude menée par le service de pédiatrie générale de I'hopital Robert Debré a Paris, montre
que le lien entre le coronavirus et la maladie de Kawasaki chez les enfants « apparait de maniére

assez claire ».
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Case Study 2 L, girl Oy

» April 10th Presentation Emergency Department with
spiking fever 3/7, muscle pain, abdominal pain

» Holiday Italy last week of February
» Generally unwell, toxic appearance

» Admission local hospital for IV antibiotics
» Palmar edema
» rash
» Conjunctivitis
» Abdominal pain +++
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Case study 2 L, gll’l Oy

» April 14th Persisting fever, hypotension, tachycardia,
flushed appearance: fluid expansion, referral PICU

» SARS-CoV-2 PCR negative (x 2) (NFA)
» Hemocultures negative

» Echocardiography : hyperdynamic LV function,
Coronary arteries normal

» Bloedname:

» Hb 8,2 g/dI Na 135mmol/l

» WCC 3400 Sed 122mm/u

» Ferritine 616ug/l D-dimers 1600ng/I
» CRP 131mg/I troponines ++

» Alb 259/l
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Case Study 2 L, girl Oy

4

v

v

Fulfills criteria Kawasaki Disease (KD) (age ?)
» DD rheumatological disorder, BSI
Treatment :
» IVIG, 2g/kg
» Aspirine high dose (80mg/kg/d)
» 1V antibiotics
Further course :
» Afebrile after IVIG, rapid shock-reversal
» Normalisation coronaries after 2 weeks

Considered as KD with shock

Retrospective analysis : SARS CoV-2 antibodies
(IgG and IgM) +
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» Kawasaki Disease

» 1-5y

» > 5/7 high fever

» 4/5 symptoms:
 Rash
« Conjunctivitis
* Mucosal changes / cracked lips
* Adenopathy
« Palmar erythema and edema

22 / J WILLEMS BAPA WEBINAR 05 09 2020




Kawasaki Disease ?

» Role of SARS-CoV-2 in ‘classic KD’ ?

» Age ?

» Shock ? Cardiac failure ?

» Inflammation ? CRP , Platelets , ferritin
» Immunologie - Cytokines ?

* Conclusion:
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VIEWPOINT

RMD
Open

Is it Kawasaki shock syndrome,
Kawasaki-like disease or pediatric
Pl inflammatory multisystem disease? The
gl importance of semantic in the era of
COVID-19 pandemic

Isabelle Koné-Paut (9,7 Rolando Cimaz®
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Diagram of Zoom Meeting Attention Span

P I M S 'T S Actual meeting

content

take home messages .
Remoﬂdof kids fro

» SARS-CoV-2 infections in children usually have 0%
a benign course Removal of cat rom " human beings

eyboal 239,
» PIMS-TS rarely occurs as a postinfectious o
complication and has a potentially life- Moy if move the
threatening character camera up higher... _

. .. . . . 10 co'.sgrekikrlsr:ghgﬂies
» Timely recognition, multidisciplinary approach 10%
and immunemodulatory therapy are crucial Has my neck always
faCtO rS Iooked1!;$: that? N
, why didn't | take

» Immunology behind PIMS-TS to be unravelled o
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