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SARS-CoV-2 infection in children

The real prevalence of SARS-CoV-2 in the pediatric population, as well as in the adult population one,
is not known. However, the currently available scientific evidence indicates that the SARS-CoV-2 infection
occurs in children with less severe clinical course compared to adults. In fact, children generally have a good
prognosis and lethality is much lower than adults.

An analysis was published in China on 2,135 diagnosed or suspected SARS-CoV-2 cases of infection
in children, reported to the Chinese Center for Disease Control and Prevention in the period between
January 16th and February 8th, 2020. Among all examined cases, 112 patients (5.2%) developed a severe
form of the disease with the rapid onset of dyspnoea, hypoxia, fever, cough and gastrointestinal symptoms,
including diarrhea. Other 13 children (0.6%) were critically ill and soon showed acute respiratory distress or
respiratory failure syndrome; in these cases, shock, encephalopathy, myocardial damage or heart failure,
coagulopathy and acute renal were reported.

A review of the literature published in April 2020 confirmed these observations, adding the evidence of
accentuations of the bronchial texture and “frosted glass” opacity on CT scan examination, also in some
asymptomatic children (2).

In April 2020, the U.S. Centers for Disease Control and Prevention (CDC) published a study regarding
the period between12th February and 2nd April, in which 2,572 (1.7%) of the 149,760 SARS-CoV-2 positive
analyzed cases was younger than 18 years old, (3). From the available informations, in 73% of SARS-CoV-
2 positive children, at least one of the clinical symptoms underlying the diagnostic suspicion (fever, cough
and dyspnoea) was present, while in adults this percentage was 93% (3). The same document reported a
rate of hospitalization in an estimated range between 5.7% and 20%, and hospitalization in intensive care
in a range between 0.6% and 2%. The hospitalization rate was higher among children younger than one
year of age (estimated range 15% -62%) while in the upper age group the estimated range was 4.1-14%.
For 295 pediatric cases, health information was available regarding both hospitalization and concomitant
diseases. About 77% (28 out of 37 cases) of hospitalized patients had one or more concurrent pathologies,
while, among the remaining 258 patients who did not require hospitalization, 30 (12%) had other pathologies

(3).

In a group of 41 Spanish pediatric patients with confirmed SARS-CoV-2 infection, 60% (25 cases)
needed to be hospitalized: of these 4 cases were hospitalized in intensive care and other 4 needed assisted
ventilation (4).

According to the European Surveillance System, TESSy, children represented a very low percentage
among 193,351 COVID-19 cases confirmed in Italy until 13th May 2020; in the age range between 0-10
years, the reported cases were 1.1% and 1% in the range between 10-19 years (5).

In Italy, data from the Istituto Superiore di Sanita (ISS) report that until 14th May 2020, among the 29,692
people who died positive to SARS-CoV-2 infection, 3 cases were detected in the age group of 0-19 years

(6).

The lethality index of COVID-19 is therefore equal to 0.06% in the age group of 0-15 years, compared
to the index of 16.9% in the age group of over fifteen-year-old. The 3 children who died in Italy were affected
by severe pathologies (metabolic disease, heart disease, cancer). In a recent publication, the presence of
pre-existing pathologies did not highlight a more serious or unfavorable course of the SARS-CoV-2 infection
in the evaluated pediatric patients (7).



In a series of 100 children with SARS-CoV-2 positive swab who was admitted to Emergency Room in
17 ltalian hospitals, only 52% of the feverish patients presented the other two COVID-19 indicative
symptoms (cough and dyspnoea). 38% of the children needed hospitalization, 9 of whom needed respiratory
support (6 with pre-existing diseases). All 100 children of the series were cured (8).

These data seem reassuring about pediatric COVID-19 outcomes. However, great care should be taken
when children below one year of age manifest symptoms of the infection. Studies performed on pregnant
mothers with SARS-CoV-2 infection have investigated the relationship between maternal immunity and
protection of the infant from infection, without however reaching conclusive results (9). The finding of
indicative symptoms such as fever, difficulty in breathing, cough, gastrointestinal symptoms and sleepiness,
in newborns of a SARS-CoV-2 positive mothers, must alert parents and pediatricians.

Therefore, the actual available scientific evidence indicates that the SARS-CoV-2 infection manifests in
a more benign clinical trend in children than in adults.

However, recent publications from various countries, mainly from Europe and USA, describe an acute
multisystem inflammatory syndrome in children and adolescents with some characteristics of Kawasaki
disease (KD) associated with other specific peculiarities. This prompted the national and international
medical-scientific community to carry out studies and insights concerning both the definition from the
nosological point of view and the welfare aspects; in addition, the European Center for Disease Prevention
and Control (ECDC) recently published a Rapid Risk Assessment on this topic.



Kawasaki disease

General characteristics, epidemiology and etiopathogenesis.

Kawasaki disease is a systemic vasculitis of small and medium-sized vessels, that mainly affects children
aged between 1 and 5 years, and whose prognosis depends essentially on the involvement of the coronary
arteries.

Kawasaki disease (KD) has an incidence in ltaly of around 14 per 100,000 / year in children younger
than 5 years of age, with a number of cases of around 450 / year based on the discharge of the Diagnosis
Related Groups (DRG) from hospitals (10).

This value is similar, or slightly higher, than other in European countries, but much lower than in Asian
countries.

Epidemiological data suggest an infectious etiology, although the causative agent has not yet been
identified. Associations with various infectious agents have been reported, both viral (enterovirus,
adenovirus, rinovirus, coronavirus and also Epstein-Barr) and bacterial (e.g. group B streptococci) (11). At
present, a causal association with SARS-CoV-2 infection is not established (7). In particular, the incidence
in recent months of KD in Italy has not yet been established, and it is not possible to verify whether the
number of affected subjects has increased in conjunction with the COVID-19 epidemic.

Genetic factors certainly increase susceptibility to KD, as indicated by its particularly high incidence in
children of Asian ethnicity (12, 13). Therefore, KD is believed to be an aberrant multifactorial and secondary
inflammatory response to an infection in genetically predisposed individuals (14.15). The release of
proinflammatory cytokines such as interleukin (IL) -1B, IL-6 and tumor necrosis factor (TNF) -a is directly
related to fever, involvement of the mucous membranes and skin peeling, both in toxic shock syndrome and
in KD.

Interestingly, the clinical features of KD overlaps with some infectious diseases, such as adenovirus or
scarlet fever infections. In addition, KD seasonal epidemic curves during winter and spring are similar to
those of some viral diseases.

Clinical features and diagnosis

The diagnosis of KD is clinical and based on the presence of fever associated with characteristic clinical
manifestations. The internationally accepted criteria identify cases of KD on the basis of fever (> 38°C)
lasting at least 5 days, in absence of possible alternative diagnosis, and in presence of at least four of the
following clinical signs: alterations of the extremities (redness of the palms and / or soles of the feet, whit or
without edema), polymorphic exanthema, bilateral non-exudative conjunctivitis, alterations of the oral cavity
(eg with “strawberry” tongue) and unilateral laterocervical lymphadenopathy.

There are typical forms of KD (with fever and at least 4 signs or “clinical diagnostic criteria”), incomplete
forms (with fever and less than 4 “clinical diagnostic criteria”) and atypical forms characterized by fever and
symptoms that are generally less frequently detected such as arthritis and / or arthralgias, aseptic meningitis,
hepatitis, mastoiditis, vomiting, diarrhea, abdominal pain.

KD can be divided into three stages:



= acute phase (duration 1-2 weeks): presence of fever and other acute signs of the disease (which
may not be present at the same time);

= subacute phase (lasting up to the 4th week): begins after the resolution of the fever and other initial
signs. It can be associated with skin peeling of the fingers and toes, increased platelets, possible
development of coronary aneurysms;

= convalescence phase (duration from week 5 to 8): from the disappearance of all the clinical signs
of the disease to the normalization of the inflammatory indexes.

The course of the disease in children with KD is highly variable in relation to the possible coronary
involvement, which represents the major complication of the disease and determines its prognosis. Both
untreated and adequately treated patients can develop coronary artery arteries with rates up to 15-25% in
untreated patients, while the percentage decreases (maximum 5%) in the cases treated within 7-10 days
from onset of fever. Coronary involvement can evolve rarely towards the appearance of coronary
aneurysms; 65-70% of aneurysms and, especially the small ones, resolve in 1-2 years after onset.

In cases of persistent aneurysms, these can decrease over time, or remodel with consequent stenosis,
occlusions or tortuosity, often with serious consequences. The main cause of death in KD is in fact acute
myocardial infarction caused by the obstruction of a coronary artery (11, 16-18).

Finally, cases of very severe KD with characteristics similar to toxic shock are described, called Kawasaki
Shock Syndrome (KSS) (19).

Treatment

Early treatment with high-dose intravenous immunoglobulins has been associated with a reduction up
to a <5% in the risk of coronary involvement, and is recommended in national (17, 18) and international (11)
guidelines. To this is associated an anti-inflammatory treatment with acetylsalicylic acid at a dosage of 30-
50 mg/ kg / day. In a refractory case (up to 15%), after a first cycle of intravenous immunoglobulins, various
therapeutic choices may follow, including a second infusion of intravenous immunoglobulins, steroids, or
alternative drugs including biological drugs such as TNF inhibitors or anti-cytokines (anti-IL-1 ) (20).



Acute multisystem inflammatory syndrome in children
and adolescents during the SARS-CoV-2 outbreak

In recent weeks, several reports of clinical forms with some characteristics similar to KD and positivity
for SARS-CoV-2 or presence of antibodies to SARS-CoV-2 raised the interest.

General characteristics, epidemiology and etiopathogenesis

On 15" May 2020, the ECDC published a Rapid Risk Assessment on pediatric multisystem inflammatory
syndrome and SARS-CoV-2 infection (7), reporting 230 suspected cases in the European Union and the
United Kingdom, with two deaths. The affected subjects (aged in average 7-8 years, and up to 16 years)
are generally older than those with classic KD. These patients presented with severe multisystem
involvement, sometimes requiring intensive care.

The real number of these subjects is still under evaluation, as well as the precise nosological
classification of this condition, currently called acute multisystem inflammatory syndrome.

Both Italian and English data show that the development of these clinical forms followed 2-4 weeks after
the peak of SARS-CoV-2 infection, suggesting an immunomediated pathogenesis and a direct effect of the
virus.

Clinical features

This syndrome is characterized by frequent myocardial and / or gastrointestinal involvement. There are
also high fever (238°C), signs of shock, abdominal pain; conversely, interstitial pneumonia seems not to be
present, while macrophage activation syndrome may be present.

Laboratory tests indicate increased phlogistic indexes, neutrophilia, lymphopenia, anemia and
thrombocytopenia, hypoalbuminemia, increased ferritin, C-reactive protein, IL-6, D-dimer, and natriuretic
peptide type B (BNP).

Regarding the therapeutic aspects, the best treatment is not known date. Intravenous immunoglobulins,
steroids, and sometimes an IL-1  and a (anakinra) cytokine receptor antagonist have been used.

The experience of the Bergamo Hospital shows that most patients need adjuvant therapy with systemic
corticosteroids. Despite the aggressiveness of the form, all of the 10 children treated in the published Italian
case study responded promptly to this therapy, recovered and were discharged without demonstrable
outcomes (21).

Risk assessment in relation to the infection with SARS-CoV-2
carried out by the ECDC

The evidences set out by the ECDC Rapid Risk Assessment report (7) define that the evidences
supporting the association between pediatric acute inflammatory multisystem syndrome and SARS-CoV-2
infection are:



= the countries reporting the highest number of cases of this syndrome are those with a higher
prevalence of COVID-19: United Kingdom, Spain, USA and Italy;

= cases detected in countries with different geographical locations;

= the consecutio temporum between COVID-19 outbreaks and the diagnosis of cases of pediatric
multisystem inflammatory syndrome, observed 2-4 weeks after the peak of the infection;

= the biological plausibility that a viral infection can activate an inflammatory disease with some
similarities with KD, through an altered immune response.

However, ECDC also notes that the evidence for a causal relationship between COVID-19 and this
syndrome is still limited.

It is important to point out that the report highlights the absence of a European shared case definition at
the moment, and recommends the definition of common criteria in Europe for the detection of the cases,
allowing to diagnose the multi-systemic inflammatory syndrome and its follow-up.

The conclusions of the report are that:

= the probability of contracting multisystem inflammatory syndrome is very low,
= and on the other hand, that the impact of the syndrome on the subject's health is high.

Hence, based on the evidence available to date, the ECDC concludes that the risk for the general
pediatric population to contract the multi-system inflammatory syndrome associated with COVID-19 is low

(7).

Case definitions proposed by national and international agencies

The “case definition” represents a fundamental element for the purposes of the nosological framework,
indispensable for correct registration and epidemiological analysis of cases, effective clinical management
of patients, as well as for research on pathogenesis, including risk factors.

As already mentioned, the ECDC notes the lack of case definition shared at European level and
underlines its importance and urgency (7).

At the same time, three case definitions proposed by the Royal College of Paediatrics and Child Health
(22), CDC (23) and the World Health Organization (WHQ) (24) have recently been presented to the scientific
community.

These case definitions converge on some signs and symptoms (e.g. fever, shock) and laboratory tests
(e.g. PCR, lymphopenia, fibrinogen and procalcitonin) and on the exclusion criterion once other diagnoses
have been made. On the other hand, they also differ about e.g. age, positivity to SARS-CoV-2 infection,
clinical severity of the disease such as to induce hospitalization, as well as in the definition of the pathology.

The Royal College of Paediatrics and Child Health of the United Kingdom defines the disease as
“Paediatric multisystem inflammatory syndrome temporally associated with COVID-19” (22). The case
definition is based on signs and symptoms (fever, shock, respiratory and renal, gastrointestinal or
neurological disorders) and on biomarkers including in particular phlogistic markers (neutrophilia, elevated
C-reactive protein and lymphopenia). The criteria may also include some features of KD. The diagnostic
process involves the exclusion of infectious forms (streptococcus, staphylococcus, enterovirus); the PCR
test for SARS-CoV-2 can be positive or negative. As regards the treatment, being this a nosological entity
on which the evidence is still to be defined, the use of drugs such as antivirals or immunomodulators must



be evaluated by a multidisciplinary team that includes pediatricians, immunologists, rheumatologists and
infectious disease specialists.

On 14th May 2020, US CDC issued an “Official Health Advisory” on “Multisystem Inflammatory
Syndrome in Children (MIS-C) Associated with Coronavirus Disease 2019 (COVID-19)" (23).

In this document, the case definition includes the simultaneous presence of the following criteria:

= age <21 years; fever (=38 ° C for = 24 hours); phlogistic markers; clinical severity of the disease that
requires hospitalization; involvement of multiple organs (=2, in particular the heart, kidney,
respiratory, gastrointestinal, nervous, skin and / or hematological systems);

= absence of plausible alternative diagnoses;

= present or recent positivity to SARS-CoV-2 infection detected by RT-PCR, serology or antigen test;
or exposure to COVID-19 within 4 weeks before symptoms’ development.

Some patients may also have some KD features that have to be reported if they meet the case definition
of MIS-C. MIS-C should be considered in all pediatric deaths with evidence of SARS-CoV-2 infection (23).

On 15th May 2020, WHO published a scientific report on “Multisystem inflammatory syndrome in children
and adolescents temporally related to COVID-19” (24), indicating a definition of a preliminary case that
includes the co-presence of the following criteria:

= the age group 0-19 years with fever> three days
= two of the following symptoms:
a) skin rash or bilateral non-purulent conjunctivitis or signs of mucocutaneous inflammation
(mouth, hands or feet);
b) hypotension or shock;

c) myocardial dysfunction, pericarditis, valvulitis or coronary anomalies (including ultrasound
findings, elevated troponin / NT-proBNT)

d) evidence of coagulopathy (by PT, PTT, elevated d-Dimers)
e) acute gastro-intestinal disorders (diarrhea, vomiting or abdominal pain)

= high phlogistic markers such as C-reactive protein or procalcitonin

= absence of obvious microbial cause of inflammation, including bacterial sepsis and streptococcal or
staphylococcal shock syndrome.

= evidence of COVID-19 infection (RT-PCR or positive serology or antigenic test) or probable contact
with patients with COVID-19.



Specific recommendations

Kawasaki disease

Diagnostic suspicion: children with fever (=238 °C) and in the presence of diagnostic criteria
(bilateral conjunctivitis without secretions, redness of lips and oral mucosa, alterations of hands
and/or feet with redness of the palms and soles with or without edema, rash and unilateral
enlargement of the cervical lymph nodes), which may not all be present at the same time.

Diagnosis: it is recommended that the child with these clinical symptoms is quickly evaluated by a
pediatrician and brought to the hospital, favoring the national reference centers, to carry out
clinical and laboratory tests. If the diagnosis is confirmed, appropriate drug therapy should be
initiated within the time frame indicated by the guidelines.

Treatment: appropriate drug therapy includes intravenous immunoglobulins (authorized and proven
effective treatment), within 7-10 days from the onset of the fever; acetylsalicylic acid: at anti-
inflammatory dosage for 48 hours, then at antiplatelet dose. Diagnostic delay and consequent
therapeutic delay can be responsible for very serious complications such as coronary artery
aneurysms (up to 15-25% of untreated cases). Appropriateness and timeliness of the diagnosis
significantly affect the child's prognosis. There is currently no evidence that KD treatment should
be changed during the COVID-19 pandemic period according to existing guidelines.

Correlations: there is no large-scale epidemiological evidence of an increase in the incidence of KD
both nationally and internationally during the COVID-19 pandemic. Furthermore, there are no
evidences or reports to date indicating that during the pandemic, patients with previous KD are
exposed to greater risk of SARS-CoV-2 infection, or of KD relapse.

Acute multisystem inflammatory syndrome
in children and adolescents

Diagnostic suspicion and diagnosis: the patient with diagnostic suspicion should be referred
promptly to the hospital. The diagnosis must be suspected in case of high fever (> 38°C) lasting
several days, signs of shock, myocarditis, signs of macrophage activation and gastro-intestinal
involvement, possibly associated with other classic symptoms of KD in children and young
people, also older than the KD group.

Treatment: in the published cases, treatment has been based on intravenous immunoglobulin in all
patients, in association with corticosteroids in most cases, in addition to supportive care. In case
of refractoriness, cytokine receptor antagonists such as anakinra can also be considered.

Correlations: based on the ECDC assessment, a correlation between SARS-CoV-2 infection and
the onset of the syndrome is plausible (7). A more accurate evaluation will be possible by a wider
case collection based on solid and shared diagnostic criteria.



National active surveillance

In order to contribute to the development of medical-scientific knowledge on incidence, pathogenesis,
therapies and prognosis and to provide useful information to improve assistance to patients and their
families, it is recommended to start active national surveillance, through the registration of new national
cases. Case definition must be the essential basis for a national register of adequate quality.

At national level, the registration of cases must comply with the indications of European and international
organizations and include a well-defined data set aimed to collecting signs, symptoms and other clinical
data, laboratory data, response to treatment and subsequent follow-up both in KD and in multisystemic
acute inflammatory syndrome in children. Their systematic and regular collection over time and with national
coverage will be able to provide medical-scientific information for the understanding of the nosology and
pathogenesis of these pathological forms.

It is appropriate and desirable, that the national registry is centralized and managed by the Istituto
Superiore di Sanita, to ensure the quality and compliance with the law.



General recommendations

Physical spacing and personal protective equipment (PPE)

Physical spacing measures and individual daily prevention behaviors represent a fundamental tool for
people in all age groups. Asymptomatic patients, patients with mild symptoms or with different symptoms
than the most frequent ones in COVID-19 infection (fever, dyspnea, cough) can have an important role in
the transmission of the virus (3).

Health worker protection

The subjects most at risk of contracting SARS-CoV-2 infection are primarily healthcare professionals; to
fully guarantee their health and safety, it is necessary to implement preventive non-pharmacological
interventions in order to preserve them and prevent the transmission of the virus.

The most effective prevention measures to be applied in the health sector include:

to frequently practice hand hygiene with soap and water or preferably with alcohol-based solutions /
gels, to allow hand hygiene at the patient's bed at all recommended times (before and after contact,
before aseptic maneuvers, after contact with biological liquids, after contact with surfaces close to
the patient);

to avoid closed contact by keeping the distance of at least one meter from other people in the
absence of adequate PPE, in particular from those with respiratory symptoms. This behavior must
also be respected during work breaks. To use the PPE appropriately and to keep adequate
awareness and training on their use, regarding dressing, undressing and elimination, bearing in mind
that, according to as current knowledge, the main SARS-CoV-2 transmission occurs is through
droplets and contact, with the exception of specific aerosols generating maneuvers and procedures;

to avoid touching your eyes, nose and mouth with your hands; to respect the respiratory label (e.g.,
coughing or sneezing in your elbow);

to use appropriate PPE; to refer to the indications on their correct use in case of assistance to
suspected / probable / confirmed case assistance and in relation to the work context, the job and the
type of work. It should be noted that PPE must be considered as an effective measure for the
protection of the health care worker only if inserted within a wider set of interventions that includes
administrative, procedural, environmental, organizational and technical controls in the health care
context;

to always make the patient with suspected / probable / confirmed COVID-19 wear a surgical mask
while receiving direct assistance from the operator;

to limit the access to only indispensable companions, inviting them to hand hygiene and the use of a
mask;

to adopt clinical screening of admissions or hospitalized patients to facilitate rapid identification of
suspected cases. The screening activities must consider that symptoms differ significantly in the child
and adolescent compared to those of the adult. Furthermore, the clinical screening it would be
necessary considering “atypical” peculiar symptomatic manifestations which over time, on the basis
of the case study, could be proven to be caused by and / or associated with SARS -CoV-2 infection;
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= to clean and to adopt the correct hygiene measures in closed environments are key points in
preventing the spread of SARS-CoV-2. Therefore, to limit contact transmission, it is necessary to
restrain exposure and to sanitize the surfaces and environments, in addition to hand hygiene and
use of PPE;

= to pay attention to respect the functional separation between areas of care for suspected/ probable/
confirmed COVID-19 patients and areas of non-COVID-19 patients (dirty areas, clean areas) (25).

National Helpline for Rare Diseases of the ISS
(Telefono Verde Malattie Rare)

The current health emergency due to the SARS-CoV-2 epidemic has involved, in various respects, also
people with rare diseases and their families: for example, the continuity of care of the National Health
Service, that has been invested by a new and unexpected commitment, and by numerous questions
regarding the grade of susceptibility to infection of people with specific rare diseases. In fact, health
information has fundamental importance for the prevention and management of diseases. In the field of rare
diseases, one of the main communication and information tools of the ISS is the National Helpline for Rare
Diseases (Telefono Verde Malattie Rare, TVMR), established in 2008. The service, available at the free
number 800.89.69.49, uses the telephone counseling to guide citizens and professionals to paths and
resources on the national and international territory, conveying scientific knowledge and good practices and
stimulating empowerment processes. The telephone lines are active on the national territory from Monday
to Friday from 9:00 to 13:00. The service is also available from abroad via email (tvmr@iss.it), and dedicates
an email box to deaf people (tvmrlis@iss.it).

Since 2012, TVMR has been a member of the European Network of Rare Disease Help Lines
(ENRDHLs), promoted by EURORDIS, the federation of non-governmental associations focused on
patients, which represents 862 patient organizations in 70 countries. Since 2017 TVMR has been the
promoter and coordinator of the Italian Network of Listening & Information Centers for Rare Diseases
(R.I.C.A.Ma.Re), with the participation of several regional institutional information points. Finally, TVMR
contributes to update and make information that are useful for citizens with rare diseases and professionals,
accessible and usable, through the inter-institutional portal www.malattierare.gov.it. This government portal
intends to offer a collection of all the reference points for rare patients, ranging from treatment centers to
regional information points, to the Italian Federation of Rare Diseases (UNIAMO), to the numerous patient
associations, to the European Reference Networks, in order to disseminate information on the topic of rare
diseases in an integrated way with the TVMR.

TVMR's commitment is therefore to inform citizens accurately and appropriately with respect to the most
recent updates on scientific knowledge, as well as to provide a link with all the Social-Health Care Centers
and Associations of patients, including “Rari Ma Speciali OdV”, that are present on the national territory.
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Role of the Association for Kawasaki disease
“Rari Ma Speciali OdV”

“Rari Ma Speciali OdV” is the Association of KD patients in Italy. The purpose of the Association is to
spread knowledge on KD, and to support families and scientific research on the disease, by adopting a
synergistic work approach with institutions, scientific societies and patient associations from other countries.

During the SARS-CoV-2 epidemic and in the following emergency related to the possible association
with the KD, “Rari Ma Speciali OdV” is acting at the forefront to properly informing families and is
collaborating with scientific institutions and societies to get updated and validated information.

The association's commitment is to disseminate this document through the main communication
channels and through discussions with families, both nationally and internationally. In this particular moment
in which the international community is facing the same situation, the sharing with the network of
associations from other countries is essential to have a correct communication and a common approach
towards families with KD.

All information on the disease, activities and contacts are available on the Association's website:
www.malattiadikawasaki.it.

12



References

10.

1.

12.

13.

14.

15.

16.

. Dong Y, Mo X, Hu Y, Qi X, Jiang F, Jiang Z, Tong S. Epidemiology of COVID-19 among children in China.

Pediatrics. 2020 Mar 16. pii: €20200702. doi: 10.1542/peds.2020-0702.

Castagnoli R, Votto M, Licari A, Brambilla |, Bruno R, Perlini S, Rovida F, Baldanti F, Marseglia GL. Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) infection in children and adolescents: a systematic review.
JAMA Pediatr. 2020 Apr 22. doi: 10.1001/jamapediatrics.2020.1467.

CDC. Coronavirus disease 2019 in children — United States, February 12-April 2, 2020. MMWR Morb Mortal
Wkly Rep 2020;69:422-426. DOI: http://dx.doi.org/10.15585/mmwr.mm6914e.

Tagarro A, Epalza C, Santos M, Sanz-Santaeufemia FJ, Otheo E, Moraleda C, Calvo C. Screening and severity
of coronavirus disease 2019 (COVID-19) in children in Madrid, Spain. JAMA Pediatr. 2020 Apr 8. doi:
10.1001/jamapediatrics.2020.1346.

European Centre for Disease Prevention and Control. COVID-19 surveillance-report. Report based on available
data on Week 2020-19. Produced on 14 May 2020 at 16:51:39. https://covid19-surveillance-
report.ecdc.europa.eu/

SARS-CoV-2 Surveillance Group. Characteristics of SARS-CoV-2 patients dying in Italy. Characteristics of
SARS-CoV-2 patients dying in Italy Report based on available data on May 14th , 2020
https://www.epicentro.iss.it/en/coronavirus/bollettino/Report-COVID-2019_14_May_2020.pdf

European Centre for Disease Prevention and Control. Paediatric inflammatory multisystem syndrome and SARS-
CoV-2 infection in children — 15 May 2020. ECDC: Stockholm; 2020

Parri N, Lenge M, Buonsenso D; Coronavirus Infection in Pediatric Emergency Departments (CONFIDENCE)
Research Group. Children with Covid-19 in pediatric emergency departments in Italy. N Engl J Med. 2020 May
1. doi: 10.1056/NEJMc2007617

Zeng H, Xu C, Fan J, Tang Y, Deng Q, Zhang W, Long X. Antibodies in infants born to mothers with COVID-19
pneumonia. JAMA. 2020;323(18):1848-1849. doi:10.1001/jama.2020.4861

Cimaz R, Fanti E, Mauro A et al. Epidemiology of Kawasaki disease in Italy: surveillance from national
hospitalization records. Eur J Pediatr. 2017;176:1061-5. https://doi.org/10.1007/s00431-017-2947-3

McCrindle BW, Rowley AH, Newburger JW, Burns JC, Bolger AF, Gewitz M, Baker AL, Jackson MA, Takahashi
M, Shah PB, et al.; American Heart Association Rheumatic Fever, Endocarditis, and Kawasaki Disease
Committee of the Council on Cardiovascular Disease in the Young; Council on Cardiovascular and Stroke
Nursing; Council on Cardiovascular Surgery and Anesthesia; and Council on Epidemiology and Prevention.
Diagnosis, treatment, and long-term management of Kawasaki disease: a scientific statement for health
professionals from the American Heart Association. Circulation. 2017;135:927-€999. doi:
10.1161/CIR.0000000000000484

Khor C, Davila S, Breunis W, et al. Genome-wide association study identifies FCGR2A as a susceptibility locus
for Kawasaki disease. Nat Genet. 2011;43:1241-6. https://doi.org/10.1038/ng.981

Shimizu C, Eleftherohorinou H, Wright VJ, et al. Genetic variation in the SLC8A1 calcium signaling pathway is
associated with susceptibility to Kawasaki disease and coronary artery abnormalities. Circ Cardiovasc Genet.
2016;9:559-568. doi: 10.1161/ CIRCGENETICS.116.001533

Galeotti C, Kaveri SV, Cimaz R, et al. Predisposing factors, pathogenesis and therapeutic intervention of
Kawasaki disease. Drug Discov Today. 2016;21:1850-7.

Marrani E, Burns JC, Cimaz R. How should we classify Kawasaki disease? Front Immunol. 2018;9:2974. doi:
10.3389/fimmu.2018.02974. eCollection 2018.

D’Antiga L. Coronaviruses and immunosuppressed patients: the facts during the third epidemic. Liver Transpl.
2020. doi:10.1002/1t.25756.

13


https://covid19-surveillance-report.ecdc.europa.eu/
https://covid19-surveillance-report.ecdc.europa.eu/
https://www.epicentro.iss.it/en/coronavirus/bollettino/Report-COVID-2019_14_May_2020.pdf

17.

18.

19.

20.

21.

22.

23.

24.

25.

Marchesi A, Tarissi de Jacobis |, Rigante D, et al. Kawasaki disease: guidelines of the Italian Society of
Pediatrics, part | - definition, epidemiology, etiopathogenesis, clinical expression and management of the acute
phase. Ital J Pediatr. 2018;44:102. https://doi.org/10.1186/s13052-018-0536-3

Marchesi A, Tarissi de Jacobis |, Rigante D, et al. Kawasaki disease: guidelines of Italian Society of Pediatrics,
part Il - treatment of resistant forms and cardiovascular complications, follow-up, lifestyle and prevention of
cardiovascular risks. Ital J Pediatr 2018;44:103. https://doi.org/10.1186/s13052-018-0529-2

Taddio A, Rossi ED, Monasta L, et al. Describing Kawasaki shock syndrome: results from a retrospective study
and literature review. Clin Rheumatol 2017;36:223-8. https://doi.org/10.1007/s10067-016-3316-8

Kone-Paut I, Cimaz R, Herberg J, Bates O, Carbasse A, Saulnier JP, Maggio MC, Anton J, Piram M. The use of
interleukin 1 receptor antagonist (anakinra) in Kawasaki disease: A retrospective cases series. Autoimmun Rev.
2018;17(8):768-74. doi: 10.1016/j.autrev.2018.01.024. Epub 2018 Jun 6.

Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, Ciuffreda M, Bonanomi E, D'Antiga L. An outbreak of
severe Kawasaki-like disease at the Italian epicentre of the SARS-CoV-2 epidemic: an observational cohort
study. Lancet. 2020 May 13. doi: 10.1016/S0140-6736(20)31103-X

Royal College of Paediatrics and Child health. Guidance: Paediatric multisystem inflammatory syndrome
temporally associated with COVID-19. London: RCPC; 2020. https://www.rcpch.ac.uk/work-we-do/bpsu/study-
multisystem-inflammatory-syndrome-kawasaki-disease-toxic-shock-syndrome#case-definition

Health Advisory CDC. Multisystem Inflammatory Syndrome in Children (MIS-C) Associated with Coronavirus
Disease 2019 (COVID-19). Atlanta, GA: CDC: 2020.
https://emergency.cdc.gov/han/2020/han00432.asp?deliveryName=USCDC_511-DM28431

Word Health Organization. Multisystem inflammatory syndrome in children and adolescents temporally related
fo COVID-19. Geneva: WHO; 2020. https://www.who.int/publications-detail/multisystem-inflammatory-
syndrome-in-children-and-adolescents-with-covid-19

Gruppo di lavoro ISS Prevenzione e controllo delle Infezioni. Indicazioni ad interim per un utilizzo razionale delle
protezioni per infezione da SARS-COV-2 nelle attivita sanitarie e sociosanitarie (assistenza a soggetti affetti da
covid-19) nell'attuale scenario emergenziale SARS-COV-2. Versione del 10 maggio 2020. Roma: Istituto
Superiore di Sanita; 2020 (Rapporto ISS COVID-19, n. 2/ 2020 Rev. 2).

14


https://www.rcpch.ac.uk/work-we-do/bpsu/study-multisystem-inflammatory-syndrome-kawasaki-disease-toxic-shock-syndrome#case-definition
https://www.rcpch.ac.uk/work-we-do/bpsu/study-multisystem-inflammatory-syndrome-kawasaki-disease-toxic-shock-syndrome#case-definition
https://emergency.cdc.gov/han/2020/han00432.asp?deliveryName=USCDC_511-DM28431
https://www.who.int/publications-detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19
https://www.who.int/publications-detail/multisystem-inflammatory-syndrome-in-children-and-adolescents-with-covid-19

Rapporti ISS COVID-19 in Italian

Available from https:/lwww.iss.it/rapporti-covid-19

1.

10.

1.

Gruppo di lavoro ISS Prevenzione e controllo delle Infezioni.

Indicazioni ad interim per I'effettuazione dellisolamento e della assistenza sanitaria domiciliare nell'attuale
contesto COVID-19. Versione del 7 marzo 2020.

Roma: Istituto Superiore di Sanita; 2020 (Rapporto ISS COVID-19, n. 1/2020)

Gruppo di lavoro ISS Prevenzione e controllo delle Infezioni.

Indicazioni ad interim per un utilizzo razionale delle protezioni per infezione da SARS-CoV-2 nelle attivita
sanitarie e sociosanitarie (assistenza a soggetti affetti da COVID-19) nell’attuale scenario emergenziale SARS-
CoV-2. Versione del 10 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020 (Rapporto ISS COVID-19, n. 2/2020 Rev. 2)

Gruppo di lavoro ISS Ambiente e Gestione dei Rifiuti.

Indicazioni ad interim per la gestione dei rifiuti urbani in relazione alla trasmissione dell'infezione da virus
SARS-CoV-2. Versione del 31 marzo 2020.

Roma: Istituto Superiore di Sanita; 2020 (Rapporto ISS COVID-19, n. 3/2020 Rev.)

Gruppo di lavoro ISS Prevenzione e controllo delle Infezioni.

Indicazioni ad interim per la prevenzione e il controllo dell'infezione da SARS-CoV-2 in strutture residenziali
sociosanitarie. Versione del 17 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020 (Rapporto ISS COVID-19, n. 4/2020 Rev.)

Gruppo di lavoro ISS Ambiente e Qualita dell'aria indoor.

Indicazioni ad per la prevenzione e gestione degli ambienti indoor in relazione alla trasmissione dellinfezione
da virus SARS-CoV-2. Versione del 25 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 5/2020 Rev. 2).

Gruppo di lavoro ISS Cause di morte COVID-19.

Procedura per I'esecuzione di riscontri diagnostici in pazienti deceduti con infezione da SARS-CoV-2. Versione
del 23 marzo 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 6/2020).

Gruppo di lavoro ISS Biocidi COVID-19 e Gruppo di lavoro ISS Ambiente e Rifiuti COVID-19.
Raccomandazioni per la disinfezione di ambienti esterni e superfici stradali per la prevenzione della
trasmissione dell'infezione da SARS-CoV-2. Versione del 29 marzo 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 7/2020).

Osservatorio Nazionale Autismo ISS.

Indicazioni ad interim per un appropriato sostegno delle persone nello spettro autistico nell'attuale scenario
emergenziale SARS-CoV-2. Versione del 30 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 8/2020 Rev.).

Gruppo di Lavoro ISS Ambiente — Rifiuti COVID-19.

Indicazioni ad interim sulla gestione dei fanghi di depurazione per la prevenzione della diffusione del virus
SARS-CoV-2. Versione del 3 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 9/2020).

Gruppo di Lavoro ISS Ambiente-Rifiuti COVID-19.

Indicazioni ad interim su acqua e servizi igienici in relazione alla diffusione del virus SARS-CoV-2 Versione del
7 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 10/2020).

Gruppo di Lavoro ISS Diagnostica e sorveglianza microbiologica COVID-19: aspetti di analisi molecolare e
sierologica

Raccomandazioni ad interim per il corretto prelievo, conservazione e analisi sul tampone rino/orofaringeo per la
diagnosi di COVID-19. Versione del 29 maggio 2020

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 11/2020 Rev. 2).

15


https://www.iss.it/rapporti-covid-19

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Gabbrielli F, Bertinato L, De Filippis G, Bonomini M, Cipolla M.

Indicazioni ad interim per servizi assistenziali di telemedicina durante I'emergenza sanitaria COVID-19.
Versione del 13 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 12/2020).

Gruppo di lavoro ISS Ricerca traslazionale COVID-19.

Raccomandazioni per raccolta, trasporto e conservazione di campioni biologici COVID-19. Versione del 15
aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 13/2020).

Gruppo di lavoro ISS Malattie Rare COVID-19.

Indicazioni ad interim per un appropriato sostegno delle persone con enzimopenia G6PD (favismo) nell'attuale
scenario emergenziale SARS-CoV-2. Versione del 14 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 14/2020).

Gruppo di lavoro ISS Farmaci COVID-19.

Indicazioni relative ai rischi di acquisto online di farmaci per la prevenzione e terapia dell’infezione COVID-19 e
alla diffusione sui social network di informazioni false sulle terapie. Versione del 16 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 15/2020).

Gruppo di lavoro ISS Sanita Pubblica Veterinaria e Sicurezza Alimentare COVID-19.

Animali da compagnia e SARS-CoV-2: cosa occorre sapere, come occorre comportarsi. Versione del 19 aprile
2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 16/2020).

Gruppo di lavoro ISS Sanita Pubblica Veterinaria e Sicurezza Alimentare COVID-19.

Indicazioni ad interim sull’igiene degli alimenti durante I'epidemia da virus SARS-CoV-2. Versione del 19 aprile
2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 17/2020).

Gruppo di lavoro ISS Ricerca traslazionale COVID-19.

Raccomandazioni per la raccolta e analisi dei dati disaggregati per sesso relativi a incidenza, manifestazioni,
risposta alle terapie e outcome dei pazienti COVID-19. Versione del 26 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 18/2020).

Gruppo di lavoro ISS Biocidi COVID-19.

Raccomandazioni ad interim sui disinfettanti nell’attuale emergenza COVID-19: presidi medico-chirurgici e
biocidi. Versione del 25 aprile 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 19/2020).

Gruppo di Lavoro ISS Prevenzione e Controllo delle Infezioni.

Indicazioni ad interim per la sanificazione degli ambienti interni nel contesto sanitario e assistenziale per
prevenire la trasmissione di SARS-CoV 2. Versione del 14 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 20/2020 Rev.).

Ricci ML, Rota MC, Scaturro M, Veschetti E, Lucentini L, Bonadonna L, La Mura S.

Guida per la prevenzione della contaminazione da Legionella negli impianti idrici di strutture turistico recettive e
altri edifici ad uso civile e industriale, non utilizzati durante la pandemia COVID-19. Versione del 3 maggio
2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 21/2020).

Gruppo di lavoro ISS Salute mentale ed emergenza COVID-19

Indicazioni ad interim per un appropriato supporto degli operatori sanitari e sociosanitari durante lo scenario
emergenziale SARS-COV-2. Versione del 28 maggio.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 22/2020 Rev.)

Gruppo di lavoro ISS Salute mentale ed emergenza COVID-19

Indicazioni di un programma di intervento dei Dipartimenti di Salute Mentale per la gestione dellimpatto
dell'epidemia COVID-19 sulla salute mentale. Versione del 6 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 23/2020).

Gruppo di lavoro ISS Malattie Rare COVID-19.
Indicazioni ad interim per una appropriata gestione delliposurrenalismo in eta pediatrica nell’attuale scenario

16



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

emergenziale da infezione da SARS-CoV-2. Versione del 10 maggio 2020.
Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 24/2020)

Gruppo di Lavoro ISS Biocidi COVID-19.

Raccomandazioni ad interim sulla sanificazione di strutture non sanitarie nell’attuale emergenza COVID-19:
superfici, ambienti interni e abbigliamento. Versione dell’8 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 25/2020)

Gruppo di Lavoro ISS Ambiente e Rifiuti.

Indicazioni ad interim sulla gestione e smaltimento di mascherine e guanti monouso provenienti da utilizzo
domestico e non domestico. Versione del 18 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 26/2020)

Ricci ML, Rota MC, Scaturro M, Nardone M, Veschetti E, Lucentini L, Bonadonna L, La Mura S.

Indicazioni per la prevenzione del rischio Legionella nei riuniti odontoiatrici durante la pandemia da COVID-19.
Versione del 17 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 27/2020).

Gruppo di Lavoro ISS Test Diagnostici COVID-19 e Gruppo di Lavoro ISS Dispositivi Medici COVID-19.
Dispositivi diagnostici in vitro per COVID-19. Parte 1: normativa e tipologie. Versione del 18 maggio 2020.
Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 28/2020)

Gruppo di lavoro ISS Malattie Rare COVID-19.

Indicazioni ad interim su malattia di Kawasaki e sindrome infiammatoria acuta multisistemica in eta pediatrica e
adolescenziale nell’attuale scenario emergenziale da infezione da SARS-CoV-2. Versione 21 maggio 2020.
Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 29/2020)

Gruppo di lavoro Salute mentale ed emergenza COVID-19.

Indicazioni sull'intervento telefonico di primo livello per l'informazione personalizzata e I'attivazione
dell'empowerment della popolazione nellemergenza COVID-19. Versione del 14 maggio 2020.
Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 30/2020)

Gruppo di lavoro Salute mentale ed emergenza COVID-19.

Indicazioni ad interim per il supporto psicologico telefonico di secondo livello in ambito sanitario nello scenario
emergenziale COVID-19. Versione del 26 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 31/2020)

Gruppo di lavoro ISS Sanita Pubblica Veterinaria e Sicurezza Alimentare COVID-19.

Indicazioni ad interim sul contenimento del contagio da SARS-CoV-2 e sull'igiene degli alimenti nellambito
della ristorazione e somministrazione di alimenti. Versione del 27 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 32/2020).

Gruppo di Lavoro ISS Ambiente-Rifiuti COVID-19.

Indicazioni sugli impianti di ventilazione/climatizzazione in strutture comunitarie non sanitarie e in ambienti
domestici in relazione alla diffusione del virus SARS-CoV-2. Versione del 25 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19, n. 33/2020).

Gruppo di Lavoro Bioetica COVID-19.

Sorveglianza territoriale e tutela della salute pubblica: alcuni aspetti etico-giuridici. Versione del 25 maggio
2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 34/2020)

Gruppo di Lavoro Bioetica COVID-19.

Il Medico di Medicina Generale e la pandemia di COVID-19: alcuni aspetti di etica e di organizzazione.
Versione del 25 maggio 2020.

Roma: Istituto Superiore di Sanita; 2020. (Rapporto ISS COVID-19 n. 35/2020)

17



	Table of contents
	SARS-CoV-2 infection in children
	Kawasaki disease
	General characteristics, epidemiology and etiopathogenesis.
	Clinical features and diagnosis
	Treatment

	Acute multisystem inflammatory syndrome in children and adolescents during the SARS-CoV-2 outbreak
	General characteristics, epidemiology and etiopathogenesis
	Clinical features
	Risk assessment in relation to the infection with SARS-CoV-2 carried out by the ECDC
	Case definitions proposed by national and international agencies

	Specific recommendations
	Kawasaki disease
	Acute multisystem inflammatory syndrome  in children and adolescents
	National active surveillance

	General recommendations
	Physical spacing and personal protective equipment (PPE)
	Health worker protection
	National Helpline for Rare Diseases of the ISS (Telefono Verde Malattie Rare)

	Role of the Association for Kawasaki disease  “Rari Ma Speciali OdV”
	References
	Rapporti ISS COVID-19 in Italian

