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Disclaimer

Clinical Practice Guidelines (CPGs) are “systematically developed statements to assist health care professionals and patients in medical decision-making for
specific clinical conditions” or they are “statements that include recommendations intended to optimize patient care that are informed by a systematic review
of evidence and an assessment of the benefits and harms of alternative care options”. It is no substitute for a medical professional’s independent judgment.
Most of the content herein is based on literature reviews. In areas of uncertainty, professional judgment was applied.

This CPG is a working document that reflects the state of the art in the field and is based upon the accessible best-updated published evidence. Because rapid
changes in this area are expected, periodic revisions are inevitable. We encourage medical professionals to use this information in conjunction with, and not
as a replacement for, their best clinical judgment. The recommendations presented may not be appropriate in all situations. Any decision by practitioners to
apply these guidelines must be made considering local resources and individual patient circumstances.

The members of the Egyptian Pediatric Clinical Practice Guidelines Committee (EPG) Guideline Development/ Adaptation Groups (GDG/ GAG) and the external
review groups receive no honoraria or expenses to attend the scientific review meetings, nor for the many hours spent reviewing the literature, appraising
the guidelines, designing the implementation tools, and contributing to the writing of the report.

Intellectual Property Rights

All Intellectual property rights are reserved to Egyptian Pediatric Clinical Practice Guidelines Committee (EPG). No part of this guideline’s publication may be
reproduced or transmitted in any form or by any means without permission in writing from the EPG and the authors of the guideline.

Contact information of the guideline adaptation group:
http://epg.edu.eg/#contact-us
guidelinescommittee @gmail.com
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Executive Summary

e The diagnosis of KD should be considered in any child with a febrile iliness and evidence of
inflammation, particularly if fever persists longer than 4 days (weak)

e There are different diagnostic criteria for KD. The AHA diagnostic criteria should be used to
diagnose complete KD (weak)

e Typical or classic KD is diagnosed if a fever is associated with 24 diagnostic criteria, with or
without CAA, or if fever lasts at least for 4 days with 24 diagnostic criteria and eventual

demonstration of CAA on echocardiography. (Strong)
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Incomplete KD can be diagnosed when patients present with fever for 25 days and lack
enough clinical criteria (<3) to fulfill the diagnosis, with or without CAA. (Strong)
Atypical KD is diagnosed if fever, not otherwise explained, lasting for 2 5 days is associated
with classic diagnostic criteria and non-classic manifestations, with or without CAA. (Strong)
In a patient in whom KD is suspected, but all criteria have not yet been fulfilled, the
following clinical signs strengthen the suspicion of KD: Irritability and new erythema and/or
induration at the site of previous BCG immunization. (weak)
MIS-C and KD may share overlapping clinical features, including conjunctival injection,
oropharyngeal findings (red and/or cracked lips, strawberry tongue), rash, swollen and/or

erythematous hands and feet, and cervical lymphadenopathy (Strong)
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Epidemiologic studies of MIS-C suggest that younger children are more likely to be present
with KD-like features, while older children are more likely to develop myocarditis and shock
(Strong)

The following laboratory values should be determined: ESR, CRP, full blood count and liver
function (bilirubin, AST/ALT), albumin, serum Na, renal function test, and urinalysis. Ferritin
and fibrinogen should be considered if there is a concern for macrophage activation
syndrome. Cerebrospinal fluid analysis may be important to rule out infectious meningitis.
(Weak)

Laboratory data are nonspecific to KD and can only support diagnosis in patients with
suggestive clinical features. (Strong)

All patients with suspected KD should undergo echocardiography and ECG at baseline, as

soon as the diagnosis is suspected.  An intermediate echocardiogram, 2 weeks after the
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first IVIG, should be performed in all patients with KD whose initial echo was normal and in
whom disease activity has been arrested (Strong)

In those with ongoing active inflammation (increasing or persistently elevated CRP and/or
persisting signs and symptoms), ECG and echocardiography should be performed at least
weekly to monitor the possible development of cardiac sequelae. In those with coronary
abnormalities detected on initial echocardiography, echocardiography should then be
performed at least twice weekly to monitor progression until there is clinical stabilization.
(Strong)

Persistently febrile non-responders KD patients with CAA, impaired left ventricular function,
mild/moderate mitral regurgitation or significant pericardial effusion need a more frequent

echocardiogram check-up (at least twice per week). (Strong)
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In children with CAA, ECG and echocardiography should be performed 3- to 6-monthly,
depending on the severity of the CAA. (weak)

For coronary artery sequelae, evaluation by Z-score is the standard method, and +2.5 or
higher is defined as a long-term significant CAL (sequelae) (Strong ). For those above the age
of 5 years, the definition of a giant aneurysm is 28mm inside diameter. (weak)
Cardiovascular CT scan and MR angiography, where available, are important to assess
persistent CAA in children with KD and monitor the remodeling of either coronary or

systemic arteries in the whole body. (weak)

IVIG is the standard treatment in KD. It must be administered at dose 2 g/kg of body weight
in a single infusion, as soon as the diagnosis is confirmed or strongly suspected, with best

response to IVIG documented when given within the 10th day from onset of fever.
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Administration should be performed over 12 h if the patient’s cardiac function is normal, or
in 16—24 h for patients displaying cardiac failure. (Strong)

All patients diagnosed with KD who are treated with IVIG should be treated with anti-
inflammatory dose of aspirin (30-50 mg/kg/day) until fever has settled for 48 h, clinical
features are improving, and CRP levels are falling. The dose of aspirin should subsequently
be reduced to an antiplatelet dose (3-5 mg/kg once daily). (Strong)
IVIG may not be administered if fever spontaneously disappears and no CAA are shown, and
inflammatory markers (ESR and CRP) are within normal limits. (GPS)

IVIG should also be administered to children presenting after the 10th day of iliness in case
of persistent fever or no more fever but aneurysms and ongoing systemic inflammation, as

shown by elevation of CRP (Strong)
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In patients without CAA anti-platelet ASA treatment is to be discontinued 8 weeks after KD
onset. In children who develop CAA it may be continued until the resolution of CAA lesions
or indefinitely in case of its persistence. (Strong)
High-risk KD patients may receive initial therapy with IVIG + ASA + corticosteroid. (Strong)
The following laboratory values can be important in assessing risk stratification for IVIG
resistance: Low sodium, raised bilirubin, raised Alanine Transferase, Low platelet count, high
CRP, Low albumin. (Weak)
Resistant KD is defined by failure of response to IVIG and is revealed by recrudescent fever
reoccurring or persisting 36—-48 h after IVIG infusion. (Strong)
In case of failure (resistant KD), treatment should be implemented with a further infusion of
IVIG + low-dose aspirin (3—5 mg/kg/day) and intravenous methylprednisolone or Infliximab

(GPS)
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Corticosteroid treatment should be given to patients with severe KD (See recommendation
C.7). (Strong)
TNF-alpha blockade (e.g. infliximab) should be considered in KD patients with persistent
inflammation despite IVIG, aspirin and corticosteroid treatment, after consultation with a
specialist unit (Strong)

The use of Disease Modifying Antirheumatic Drugs (DMARDs) such as cyclosporin,
cyclophosphamide and methotrexate, along with anakinra and plasma exchange, cannot be
recommended, except on an individual basis after consultation with a specialist unit.

(Weak)

For patients with acute KD and suspected or diagnosed MAS, treatment with IVIG for KD and

additional agents to treat MAS is strongly recommended. For children with unexplained
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MAS, obtaining an echocardiogram with coronary artery measurements is strongly
recommended. (Strong)

KD patients with medium-sized coronary artery aneurysms (Z-score = 5 to 10 or absolute
measurement <8 mm) or those with multiple and complex aneurysms may benefit from dual
anti-platelet prophylaxis, based on low-dose ASA (at a single dose of 3-5 mg/kg/day) and
clopidogrel (at a single dose of 0.2 mg/kg/day in children aged < 24 months and up to 1
mg/kg/day in children aged = 24 months). (Strong)
Warfarin is used in combination with low-dose aspirin for patients with large CAA , history
of MI (myocardial infarction), and thrombosis in the CAA. The dose is adjusted for the
international normalized ratio of prothrombin time (PT-INR) target range of 2.0-2.5

(Strong)
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e Itis imperative to treat KD patients having complex or severe CAA (Z score > 10, diameter >8
mm) with low-dose ASA associated with warfarin (keeping INR targeted at 2.0-3.0) or
LMWH (if regular INR checking is difficult). Triple therapy with ASA, warfarin or LMWH and
clopidogrel may be considered in KD patients with a relevant risk of thrombosis.  (Strong)

e Recombinant tissue plasminogen activator (rtPA) is the first-choice thrombolytic drug in
children with KD complicated by coronary artery thrombosis; the glycoprotein lib/llla
inhibitor may be used in case of thrombosis with high risk of occlusion. Both therapies
require a concomitant association with low-dose ASA and intravenous heparin. (Strong)

e All inactivated vaccines can be safely administered at any time after IVIG in KD patients.
Attenuated live virus vaccines (MMR, Varicella, and MMRYV vaccines) should be

administered 10-12 months after the administration of IVIG to avoid a reduced specific
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immune response of the vaccine in KD patients; influenza vaccination is recommended in KD
patients receiving ASA. (Strong)
Low-Dose Aspirin is orally administered to patients with persistent CAA (Weak)
Statins may be used to prevent cardiovascular events in patients with CAL (coronary artery
lesion). (Weak)
ACEI (Angiotensin Converting Enzyme inhibitor) or ARB (Angiotensin Receptor Blocker) may
be used if coronary artery stenosis is at risk in patients with CAL. Beta-blockers, calcium
antagonists, or nitrates can be used to prevent Acute coronary syndrome (ACS) in patients
with CAL (Strong)
Preventing the loss of follow-up (the so-called dropouts) is the most important issue in the
management of the adolescent and young adult (AYA) generation. A preset plan of transfer

for adult care should be available (GPS) (Weak).
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Guideline development process and methods
After reviewing all the inclusion and exclusion criteria and quality appraisal results, the GDG/

GAG recommended using the following source original clinical practice guidelines (CPGs):

1- Italian Society of Pediatrics (SIP) CPG on general management of Kawasaki disease (2021) ).
Some recommendations were adopted from earlier version of this CPG (Italian CPG 2018) ?
as it has the same methodology of development.

2-JCS/JSCS 2020 CPG on Diagnosis and Management of Cardiovascular Sequelae in Kawasaki
Disease (2020) ®)

3- American College of Rheumatology/Vasculitis Foundation (ACR/VF) CPG for the
Management of Kawasaki Disease. (2021) 4,

4- European consensus-based recommendations for the diagnosis and treatment of Kawasaki

disease - the SHARE initiative (2019) ©.
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5- American College of Rheumatology/Vasculitis Foundation (ACR/VF) CPG for Multisystem
Inflammatory Syndrome in Children Associated with SARS-CoV-2 and Hyperinflammation in
Pediatric COVID-19: Version 2(2022) (¢

6- Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease: A Scientific
Statement for Health Professionals from the American Heart Association. Circulation ), and

its updated version “Update on Diagnosis and Management of Kawasaki Disease: A Scientific
Statement from the American Heart Association, 2024”. ()

We conducted Adolopment for these guidelines: (Adoption, Adaptation, and Development)
- Adoption for most of the guideline recommendations.
- Development of Good Practice Statements

Recommendations and Good Practice Statements (GPS)

This version of the CPG includes recommendations and good practice statements on the following
four sub-sections:
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A. Diagnosis of Kawasaki Disease in Children

The guideline covers the recommended criteria for diagnosis of classical cases of KD as well as
atypical or incomplete cases. Laboratory investigations needed for initial diagnosis are covered in
this section too as well as differentiation between KD and MISC.

B. Investigations in Kawasaki disease.

This section covers recommendations for laboratory as well as echocardiographic evaluation of
patients with KD. Further details are given also on non-echocardiographic imaging using cardiac CT
scans and MRI.

C. Management of Kawasaki disease and its possible complications

This section includes recommendations and good practice statements on management of KD
patients, with recommendations on risk stratification, identification of high-risk patients and non-
respondents.
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D. Long term follow-up of patients with Kawasaki disease

This section deals with long-term follow-up of patients post convalescence with or without chronic
coronary affection. Data are provided also on post-KD activity limitations, vaccinations, and long-
term cardiovascular care till successful transition of the child to adult care.

We can summarize the guidelines’ recommendations for KD in the following:

* Diagnostic criteria and KD types (complete, incomplete, atypical).

* Key clinical and lab findings supporting diagnosis.

* Differentiation from MIS-C.

* Echocardiography and ECG use, including frequency of monitoring.

» Coronary artery assessment using Z-scores and advanced imaging.

* Primary treatment with IVIG and aspirin.

» Management of IVIG-resistant cases (steroids, infliximab).

* Antithrombotic therapy for CAA (ASA, dual therapy, warfarin/LMWH, thrombolysis).
* Vaccination recommendations after IVIG.

* Long-term cardiovascular management and follow-up transition.
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Guideline Registration

PREPARE (Practice guideline REgistration for transPAREncy), WHO Collaborating Center for
Guideline Implementation and Knowledge Translation, EBM Center, University of Lanzhou,
Lanzhou, China. Registration Number: (submitted and in process)). Link: http://www.guidelines-
registry.org/

Introduction
Background:

The Egyptian experience in the diagnosis and management of Kawasaki disease (KD) has evolved and
intensified over the past years, especially with the emergence of atypical, incomplete cases and with the
appearance of Multisystem Inflammatory Syndrome in Children (MISC). Meanwhile, a survey conducted by
Kawasaki Disease Arab Initiative (Kawarabi) in 13 Arab countries, showed that the quality of medical
services received by children with KD in large cities was rated as excellent in 6/13 or good in 7/13 countries
compared to fairin 4/13 or poor in 4/13 countries in rural areas and they concluded that KD patients in

mid-size cities and rural areas have limited access to standard healthcare in the Arab world ). Accordingly,
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the establishment of Egyptian evidence-based guidelines for the management of KD in children is a

necessity with consideration of the available facilities and the local limitations.
What is Kawasaki Disease?

KD is an acute, self-limited febrile illness that predominantly affects young children, especially those under
5 years of age, with a median age of onset of 9 to 11 months. Approximately 25% of cases occur in older
children, and it rarely affects adults 9 It is more common in males than females by a ratio of 1.5 to 1 (19),
Age and gender play an important role as risk factors for complications, as age less than one year or above
9 years, and male gender have universally been identified to be significant risk factors for developing

coronary artery aneurysms (1%
Seasonal peaks: -

Evidence of seasonal variations has been demonstrated with a peak incidence in January through March in
the Northern hemisphere, compared to a peak in May through June in the Southern hemisphere (*?), This

seasonality is suggestive of an environmental agent that may play a role in disease causation in different
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regions and ethnicities. Because the incidence of Kawasaki disease peaks during winter and spring, an

infectious agent as a primary trigger may be suggested '3,
Etiology and pathogenesis:

Despite more than 50 years of study, the exact etiology of Kawasaki disease remains unknown.
Immunologic response to an exposure in the respiratory system or gastrointestinal (Gl) tract or both in a
genetically susceptible child is the most accepted theory. The immunologic cascade leads to systemic

inflammation in medium-sized arteries and multiple organs in the acute phase "%
Diagnostic criteria: -
Recommendations for the diagnosis of KD are shown in table A

KD is categorized into two types: Classic KD(CKD) and Incomplete KD (IKD) '**'. Typical KD or CKD have clear
diagnostic criteria which are shown in figure (1) a and (1) b. Not all features of KD appear at the same time

and watchful waiting might be needed to reach a diagnosis.
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Features of Classic KD (Typical KD)

Fever >4 days and 4 of the following

Bilateral Non purulent
conjunctivitis with limbic
sparing
Cervical
lymphadenopathy
unilateral > 1.5ml
Changes In lips or oral o (nonlondofnon
mucosa (red cracked lips; / - : suppurative)
strawberry tongue; or
diffuse erythema of oral
mucosa
Polymorphous rash-
~ nonspecific
maculopapular
eruption, usually
extensive with
involvement of trunk
Edema extremities , non
of the hands & feet ¥N0 oruete.
erythema of the palms May extend to groin
and soles, periungal
peeling

Figure (1a): Features of classic Kawasaki disease (KD).
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Conjunctivitis

Cracked lips

Generalized Maculopapular Rash

Figure (1b): Features of classic Kawasaki disease (KD).
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Additional symptoms can be evident in KD patients but are not encompassed by the principal criteria (fig
1c and fig 1 d), they include arthritis, gastrointestinal involvement, irritability, lethargy, neurological
manifestations, cough, and rhinorrhea. Arthritis, primarily affecting the large joints of the lower extremities
(such as the knees, hips, and ankles), can be identified in 7.5% to 25% of patients and is typically temporary
and non-deforming (*>1), |In exceptional instances, abdominal imaging techniques such as radiographs or
computed tomography (CT) scans might reveal indications of pseudo-obstruction, a condition that can

sometimes manifest before the appearance of cardinal symptoms (17),

In incomplete KD (IKD), children have some symptoms appearing late or not at all, making it somewhat
invisible and overlapping with the clinical symptoms of various pediatric infectious or connective tissue
diseases. This increases the likelihood of misdiagnosis and underdiagnosis, leading to residual cardiac

complications, and even death (18),

The estimated ratio of male to female patients in children with IKD is 1.5: 1.
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The main clinical features of children with IKD, are the high incidence of periungual desquamation around
the finger (toe) and redness at the site of BCG inoculation during the fever and recovery period, low
incidence of erythema and cracking of the lips, conjunctival congestion, oedema of the hands and feet,

strawberry tongue, enlarged cervical lymph nodes, and high serum levels of C-reactive protein (CRP) (*°) .

Among the mucocutaneous manifestations, nail abnormalities can be observed. Orange-brown transverse
chromonychia has also been occasionally described. During the convalescent phase, transverse

leukonychia and Beau’s lines are the most common (29),

On the other hand, Atypical KD occurs in patients who, along with the usual clinical features of KD, also

have a few unusual clinical manifestations, such as pulmonary involvement and renal impairment 21,
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Other KD Manifestations

CNS:
Extreme irritability, Aseptic meningitis, Sensorineural hearing loss.
EHATNGM | Anterior UveitEi i
Erythema, induration -Anterior Uveitls
GIT: z
Diarrhea, vomiting, Pulmonary affection
abdominal pain
Hepatic dysfunction ,
gallbladder hydrops Renal affection
Musculoskeletal system < B Gl.J.SYSte'." '
Arthritis, arthralgia Ure-thrltlslrr).eatltls (aseptic pyuria)
Groin : peeling rash

Figure (1)c: Additional clinical features of KD.

CNS: Central Nervous System: Bacillus Calmette Guerin; GIT: Gastrointestinal tract; GU: Genitourinary
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Figure (1)d: Induration of BCG scar in atypical KD patient.

Recommendations for diagnosis of classic, incomplete and atypical Kawasaki disease are shown in Recommendation table
A.
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Disease Course:
Kawasaki Disease natural clinical course can be divided into three phases:
Acute (1st-2nd Week), Extreme irritability exists, by the end of which CAA can occur

Subacute (3rd-4th week), characterized by defervescence, periungual skin desquamation, thrombocytosis and progress of
or appearance of new CAA,

Convalescence phase (5th—8th week), in which all KD signs disappear, inflammatory markers normalize, and transversal
nail indentations (Beau’s lines) may appear '*?.

Cardiovascular Involvement in Kawasaki Disease:

Coronary artery involvement is the most serious complication in children with KD. Coronary artery
abnormalities occur in 25% of untreated patients and 5% of patients treated with intravenous
immunoglobulin (IVIG) '/ A study from Egypt reviewed a series of 580 patients < 40 years of age presenting
with symptoms of coronary artery ischemia and reported lesions consistent with antecedent KD in 6.7 % of

cases “*/. Data on exact prevalence of CAA in Egyptian children is not yet determined.
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The proximal left anterior descending artery and the proximal right CA are the most frequent locations of

CAA, and the posterior descending artery is the least common. *°)

Table 2 Highlights Cardiac affection in KD according to the American Heart Association (AHA) Guidelines 2017

Positive Echocardiographic findings suggestive of cardiac involvement in acute KD Include:
1. Left anterior descending coronary artery or proximal right coronary artery with a Z-score 2 2.5
2. Coronary artery aneurysm formation

3. 23 of the following suggestive features may be used to support KD diagnosis if classical clinical features are

incomplete:
Mitral regurgitation.
Pericardial effusion.
Decreased left ventricular function.

Z-scores in the left anterior descending coronary artery or right coronary artery of 2 to 2.5.

Z-score classification of coronary artery lesions by AHA 2017:
1. Dilatation only: Z-score 2 t0 2.5
2. Small aneurysm: Z-score 2 2.5to 5
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3. Medium aneurysm: Z-score > 5 to 10 or absolute measurement <8 mm
4. Large aneurysm: Z-score 2 10 or absolute measurement 28 mm

Several non-coronary complications have now been identified in this condition, but these are often
overlooked. Myocarditis is an integral component of KD and may be more common than coronary artery
abnormalities. Myocarditis is universal in almost all patients with KD during the acute phase of disease.
Transient left ventricular dysfunction can occur in more than 50% of patients. Pericardial involvement and
valvular abnormalities have also been observed in patients with KD '“*'. Cardiac affection in KD is shown in

figure (2).
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Cardiovascular Manifestations of KD

Pericarditis, |

- —
$ [ 8 Aneurysms of medium-size
Myocarditis, CHF | v’ non-coronary arteries
(G,
i) Coronary artery

RCA Aneurysm

abnormalities % \ ¢

Valvular regurgitation

e S Anehirys
B AN

Raynaud’s phenomenon,
Peripheral gangrene

Arrhythmia

Figure (2): Cardiovascular affection in KD.

CHF: Congestive heart failure, RCA: Right coronary artery, LAD: Left anterior descending, LMCA: Left main coronary artery.

On the other hand, KD shock syndrome (KDSS) is now being recognized and may be difficult to

differentiate clinically from toxic shock syndrome '““’. In KDSS, KD manifestations are accompanied by
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multiorgan involvement and reduced organ perfusion due to systolic hypotension. KDSS is a serious
condition that can present to the emergency department as an initial feature when typical clinical
symptoms of KD have not been detected “/'. Patients may have more prominent inflammatory markers and
result in shock and hypotension, which requires critical care support at an early stage. Features that enable
distinguishing KDSS from the usual KD case presentation include: (1) patients with KDSS are older than the
usual patient with KD and have a higher prevalence and severity of Gl symptoms; (2) patients with KDSS
present with worse biological and inflammatory markers, (3) exhibit a higher resistance rate to IVIG, (4)
have a higher rate of CAA, and (5) have greater number of reported cases of ventricular systolic dysfunction

and atrioventricular valve regurgitation.

This is different from Toxic Shock syndrome, which should be diagnosed according to the CDC criteria (*°)

Kawasaki disease and Multisystem inflammatory syndrome in children: -

Recommendations for differentiation of KD and MISC are shown in Recommendation table A.
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MIS-C and KD are considered 2 distinctive diseases triggered by different infectious agents. They may
belong to the same umbrella of inflammatory disorders but differ in many aspects of etiology,
demography, epidemiology, clinical and laboratory findings, and pathology. Both diseases share many
clinical features such as fever, rash, and mucocutaneous involvement, and can affect multiple organ
systems. The intensity of the inflammatory response and long-term cardiovascular sequelae diverge
between KD and MIS-C. Whereas MIS-C presents a more intense inflammatory syndrome, myocardial
dysfunction, and cardiogenic shock. KD vasculitis is associated with pathologic changes in the coronary

arteries and long-term cardiovascular sequelae 33",

Differential Diagnosis of KD is displayed in Annex Table 43%37),

Page 41 of 140



Investigations:

A. Laboratory Investigations

Recommendations on investigations required in KD are provided in Recommendation table B.

Investigations in suspected KD patients are shown in Table2

Table 2: Investigations in suspected KD patients %)

Blood cell count

White blood cells

Increased, especially polymorphonuclear cells.
Rare to be decreased.

Red blood cells

Reduced with normal mean corpuscular volume

Platelets

Increased till the 2nd or 3rd week, normalized in 4-8 weeks.
If decreased suspect Disseminated intravascular coagulopathy

Inflammatory markers

Erythrocyte sedimentation rate

High with slow normalization

C reactive protein*

High with fast normalization

Liver Function tests
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Transaminases High
Bilirubin High
Gamma Glutamyl transferase High

Albumin

Decreased in prolonged severe illness

Other laboratory tests

Urine

>10 white blood cells by High power field

Cerebrospinal fluid

Aseptic meningitis (mononuclear cells with normal glucose/protein
ratio)

Synovial fluid

Purulent fluid, normal glucose, white blood cells 125000-300000/mm?

*Diagnostic positive level used in Egyptian laboratories is > 5mg/L

. CRP: C -reactive protein, ESR: Erythrocyte sedimentation rate, WBCs: White blood cells, HPF: High power field.

N-terminal prohormones of brain natriuretic peptide (NT-proBNP) The utility of NT-proBNP as a biological

marker in KD is based on the universal myocardial inflammatory component early in the course of the

disease. Patients with KD have higher NT-proBNP at the time of diagnosis than other febrile patients, with

a pooled sensitivity of 89%, and a specificity of 72%. Moreover, patients with resistance to intravenous

immunoglobulin treatment and CAA were found to have higher levels of NT-proBNP, suggesting a

prognostic role. Nevertheless, the non-specificity of NT-proBNP to KD limits its use as a stand-alone test. It
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is worth mentioning that NT-proBNP proved superior to BNP in the evaluation of KD at the onset of the

disease, thanks to the longer half-life of the former providing greater sensitivity and specificity **/
Evaluation of Suspected incomplete KD shown in the following figure

Fig 3: Evaluation of Suspected incomplete Kawasaki Disease *>°)
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Evaluation of Suspected incomplete Kawasalki Disease
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B. Echocardiography :

It should be performed in all patients suspected or confirmed to have KD. Recommendations on

the protocol of echocardiographic examination in KD are shown in Recommendation table B.

Routine use of CA Z scores has brought a level of standardization to quantification of CA size. It is

important for centers to use the same Z score equation for comparisons over time in patients with KD.

Recommended frequency of echocardiographic examination in KD patients is shown in Fig 4.
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Based on initial echocardiography

Normal echocardiography
Good response to therapy Coronary artery Z score >2.5

Not high risk and for high risk patient

Coronary £ score <2.5

repeat echo 1-2 repeat echo twice
weeks after weekly till
discharge improvement

Another echo at 4 Repeat echo 1
b weeks
o week after
(possability of .
. discharge
aneurysm is low)

Fig (4): Recommended frequency of echocardiographic examination in KD patients.
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Coronary artery measurements should be taken from the inner edge to inner edge of the vessel wall,

avoiding the orifices and points of branching which may have normal focal dilatation (**)

The presence of marked perivascular brightness, the absence of the physiological gradual reduction of
coronary artery caliber, and mild ectasia, if isolated, are not indicative of KD. These findings could be

considered a positive echocardiographic KD sign when are all three simultaneously present (V)

Follow up of KD and CAA: TTE is the primary imaging tool for follow up CAA. Owing to its limited acoustic
windows in distal CA, TEE and CT angiography are recommended. Advanced CA imaging using MRI or CTA
may be needed for better designations in patients with KD. CTA will delignate aneurysm and stenosis. MRI
for Myocardial function analysis and inducible ischemia. Stress echo can be used to follow pts with CCA

and ischemia symptoms 39,
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KD Treatment: -

At presentation, the low-risk KD should be differentiated from high-risk cases (baseline CAA Z score >2.5,

infants < 12 months or in high-risk category using the Son risk score, in addition to patients presenting with

KD shock syndrome) ®) (Fig 5). Patients with standard risk can be treated with IVIg and aspirin. The general

approach for treating low risk KD cases is administering a single high dose (2 g/kg) of IVIG intravenously
over 10-24 hours within 10 days of disease onset. This should be accompanied by the oral administration
of aspirin (30-50 mg/kg), until the patient is afebrile for 48 to 72 hours. In a classic KD, treatment should
be initiated without waiting for echocardiography. ?*>) This can quickly and effectively relieve symptoms

and decrease the incidence of CALs and CAAs (37):

To reduce the risk of hemolytic anemia in obese patients, IVIG dosing should be based on lean body mass.

(38)

Patients with high-risk KD may benefit from intensification of initial therapy with IVIg plus adjunctive anti-

inflammatory therapy to reduce the risk of CAA. These therapies include corticosteroids, tumor necrosis
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factor a inhibitors (eg, Infliximab & Etanercept), interleukin-1 inhibitors (eg, Anakinra), and cyclosporine (¢,

Proposed treatment regimen for KD is shown in figure 5.
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KD: Kawaski Disease, MAS: Macrophage activating Syndrome, DIC: Disseminated Intravascular Coagulation SD: Standard Deviation, ALT: Alanine
Transaminase, IVIG: Intravenous Immunoglobulins, ASA: Acetyl Salicylic Acid, CST: Corticosteroid Therapy, CA: Coronary Artery. 1Most practitioners start
with standard dose of steroids (2 mg / kg / day IV methylprednisolone) but some practitioners prefer high dose steroids (10-30g / kg / day
methylprednisolone for 3-5 days then decrease to standard IV dose ) especially in low income countries in which IVIG treatment could be delayed to 12-24
hours after diagnosis of KD ( or more ) due to shortage of that expensive drug.2 Infliximab is given IV, 10 mg/kg over 2 hours single dose .3 Anakinra ,10

mg/kg/day ,is given IV/SC (preferred IV divided /12 hours).

Figure 5: Proposed algorithm for management of KD3%3%49),

For corticosteroids therapy as an intensification therapy, the RAISE study suggested the use of IV
prednisolone, 2 mg/kg per day divided every 8 h for 5 d (maximum 60 mg/d) while hospitalized; then PO
prednisolone 2 mg/kg per d divided every 8 h; slow tapering over 15 d (maximum 30 mg/dose) once CRP
normalized. On the other hand, North American studies suggested using Methylprednisolone with the
same doses given every 12 hours and to be tapered over 2—4 weeks with the dose cut in half every 5 days.

Another protocol for non-responders with KD should be managed with a second IVIG cycle and - in
case of failure - with 3 pulses of methylprednisolone (30 mg/kg/day), followed by oral prednisone

(2 mg/kg/day, then gradually tapered up to the resolution of symptoms and normalization of CRP)
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If the child has been ill for more than 14 days and inflammatory symptoms and laboratory changes are no
longer present, only low-dose anti- aggregation dose of aspirin (3—5 mg/kg/d) should be administered to
prevent thrombosis. Echocardiography should be performed in these patients at the time of presentation
and at regular intervals within the next 2 months to follow up on coronary arteries to decide on the
duration of aspirin therapy '“*. There is increasing evidence that medium- or high-dose aspirin in the acute

phase is likely not associated with improved CA outcomes

Patients with no coronary dilation should be maintained on LDA (low dose aspirin) for 6-8 weeks with no
further interventions. For patients with Z score 5 - <10 and absolute dimension < 8 mm they should be

maintained on double antiplatelet ill regression of the aneurysm

Medium-high dose ASA should be replaced in case of concurrent varicella or influenza to avoid the
potential development of Reye’s syndrome though low-dose aspirin has not been associated with any
documented cases of Reye syndrome and therefore is safe to continue in the event of intercurrent
infection. Children may receive dipyridamole (1-5 mg/kg/day divided into 3 doses), ticlopidine (2—7
mg/kg/day divided into 2 doses), or clopidogrel (1 mg/kg/day in a single dose up to a maximum of 75
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mg/day in children > 2 years or 0.2 mg/kg of body weight in children < 24 months) in replacement of ASA

. It is recommended to avoid non-steroidal anti-inflammatory drugs such as ibuprofen in children

receiving low-dose aspirin as they can antagonize platelet inhibition sought for with by aspirin

Management recommendations for children with KD are shown in Recommendation table C.

Commonly used medications in treatment are shown in table (3).

Table (3): Commonly Used Medications in initial treatment of standard risk KD patients

Pharmaceutical form

Drug Dose Adverse reactions/precautions
IVIG Single dose ( infusion): e Possible anaphylactic reaction, especially in children |Vials:
2 g/kg (IV) with IgA deficiency (preparation with the least 1g,2.5g,5g 10¢g

amount of IgA should be selected)

e Hemolytic anemia

e Aseptic meningitis

e Fever, chills, headache, myalgia, nausea, vomiting.
Associated with a high infusion rate at beginning of
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treatment, in 5---15%: During or up to 1---2 days
after infusion.

Infusion rate: a test dose is usually done in the first
30-60 min of infusion then the dose is completed.
Total Duration 12 hours in patients with Normal
Cardiac Function. In Patients with impaired cardiac
function usually Total duration is 18-24 hours.

ASA Anti-inflammatory: e @Gastrointestinal changes and bleeding Tablets:
30-50 mg/kg /day divided in 3-4 e Hypoprothrombinemia. 75.81.100, 300, 320
doses (Oral) e Rhinitis. mg Maximum Dose:
e Paroxysmal bronchospasm. 4000 mg
Anti-platelets: e Hypersensitivity. Tablets:
3-5 mg/kg/day in 1 dose (Oral) e Mild chronic salicylate intoxication, which is 75.81.100 mg
characterized by tinnitus and hearing loss. Maximum Dose : 150
Discontinue treatment if these symptoms appear. mg
Given after meal or with large glass of milk
Corticoste| Methylprednisolone: (used in Egypt) e High blood pressure. Methylprednisolone:
roids e 10-30 mg /kg/day IV for 3-5 e Fluid retention. Vials:

days, followed by
methylprednisolone,
prednisolone or prednisone 2
mg/kg/day IV or Oral with
gradual taper based on patient
evolution

Peptic ulcer.
Infection.
Hirsutism.
Hypokalemia.
Alkalosis.
Weaknesses.

500, 1000 mg.
Maximum Dose: 1000
mg
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e 2 mg/kg/day IV until fever
resolves and CRP levels
decrease, with gradual taper
based on patient evolution

Prednisolone:

e 2 mg/kg/day IV until fever
resolves and CRP levels
decrease, with gradual taper
based on patient evolution
(not present in Egypt)

Myopathy with muscle atrophy.

Acne.

Cataract.

Raised intracranial pressure.
Osteoporosis.

Cushing syndrome.

Adrenal suppression.
Glucose intolerance.
Amenorrhoea.

Delayed growth

Prednisolone:
Suspension, 1mg/mL, 5
mg/mL

Tablets: 5, 20 mg.
Maximum Dose : 80
mg

IVIG resistance: -

Recommendations for the identification of risk factors of IVIG resistance as well as management are shown in

Recommendation table C.

Patients with persistent or recurrent fever 236 hours after the completion of the initial IVilg infusion are defined as IVIg

resistant . Fifteen to 20% of individuals with KD seem to be IVIG resistant and are at greater risk of developing CAA

formation (15%) than those who respond to IVIG (5%). Various IVIG resistance (refractory) prediction scores, such as the

Kobayashi score (table 4) have been devised for predicting IVIG resistance if total score exceeds 4. Son risk score also can

be used to determine risk score. It comprises age <6 months, Asian race, CA Z score >2 on initial echocardiogram, and C-
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reactive protein >13 mg/dL (each with 1 point assigned, except for 2 points assigned to CA). A risk score >3 points is
strongly predictive of CAA by 8 weeks after acute illness **. These scoring systems are thought to contribute to the
continuous reduction of CAL occurrence °Y. Current evidence supports the use of infliximab as rescue therapy in IVIG- and
methylprednisolone-refractory patients with KD. IL-1 blockade with anakinra is highly promising in treating the most
dramatically severe multi-refractory patients with KD, with potential benefits also on the cardiovascular complications %,

Table 5 shows the additional anti-inflammatory therapies in high-risk KD patients or those resistant to initial IVIG treatment
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Table (4) Kobayashi Scoring
System for prediction of IVIG

resistance °°

AST: Aspartate aminotransferase, CRP: C reactive
protein. Kobayashi score 25 points has a sensitivity of

76% and a specificity of 80% in Japanese population

lcut off Score
Na <133 mmol/L 2
AST >100 IU/L 2
Day of starting treatment (or diagnosis) Day 4 of illness or |2

learlier
Neutrophils >80% 2
CRP >10 mg/dL 1
Platelets <300,000 / pL 1
Age (months) <12 months 1
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Table (5): Additional anti-inflammatory therapies in high-risk KD patients or those resistant to initial IVIG treatment «(51 5 53

Mechanism of N . Pharmaceutical
Drug name . Indication Dose Precautions
action form
Anti-TNF alpha
Infliximab | Chimeric in KD patients with IV, 10 mg/kg given 100 mg of
murine/huma | persistent inflammation | over 2 h Exclusion of lyophilized
nlgG1l despite IVIG, aspirin and tuberculosis and infliximab in a
monoclonal corticosteroid infectious hepatitis 20 mL vial for
antibody to treatment, after before use IV use
TNF-alpha consultation with a Hold for suspected
Etanercept | Soluble specialist unit. SC, 0.8 mg/kg weekly | bacterial infection, Injection
receptor that x3 doses fungal infection, solution vials
binds TNFa varicella, or measles. | 25 mgand 50
and TNFpB mg for SC use
Anti-IL1
Anakinra Interleukin-1 In children with a IV/SC, 10 mg/kg per d Exclusion of Injection
receptor refractory KD, Kawasaki | (IV divided g12 h tuberculosis and solution 100
antagonist disease shock preferred to SC) while infectious hepatitis | mg/0.67ml for
syndrome, macrophage | hospitalized; wean before use subcutaneous
activation syndrome, once ready for e Serum lipid and
persistent fever and discharge (5 mg/kg monitoring after 2-3 | intravenous
laboratory months of therapy use
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abnormalities,
worsening of coronary
aneurysms, coronary
aneurysms and
increased proBNP levels
and in patients with
features overlapping
with MIS-c

perd for 1d, then
stop).

e Monitor for liver
functions baseline
and regularly

Plasma exchange

Mechanical
removal of
inflammatory
cytokines

a high-risk procedure,
should be reserved for
extreme cases of
refractory KD in whom
all reasonable medical
therapies have failed,
especially if there are
complications like
severe infections or KD
shock syndrome

Displacing solution
set at 5% albumin; 1-
1.5x the patient’s
circulating plasma
volume is exchanged.
Usually given for 3
continuous days
(upper limit: 6 days)

Other disease modifying antirheumatic drugs

Cyclosporine

Inhibitor of
calcineurin —
NFAT (nuclear
factor of

May be considered in
patients with refractory
KD in whom a second
IVIG infusion, infliximab,

PO, 5 mg/kg per d
divided every 12 h;
check 2 h level after
3rd dose (goal of

If using liquid form, use
glass dropper; may be
mixed with milk, apple

juice, or orange juice.

Oral solution
(100 mg/ml)
Oral capsules
25 mg, 50 mg
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activated T or a course of steroids 300-600 ng/mL); Monitor blood Solution for
cells) pathway | has failed. start to taper (by 10% | pressure. intravenous
In patients with MAS in | every 3 d) once Initial and regular blood | (50 mg/ml)
combination with patient afebrile, counts; AST, ALT, BUN,
corticosteroids, IVIG and | clinically improving, creatinine, uric acid
IL-1 antagonists and CRP £1.0 mg/dL | Reduce dose if
or 10 d of therapy, creatinine increases by
whichever is longer 30%
Mg supplementation
must be given while on
cyclosporine to
prevent
hypomagnesemia.
Should not be
administered with
statins as both are
metabolized by cyt-
P450
Cyclophosp | Alkylating Might be used in IV, 10 mg/kg per din Monitor blood counts, | Injection
hamide agent blocks refractory-KD. Should 1 or 2 doses AST, ALT, BUN, powder
DNA only be considered in creatinine. solution 1gm/
replication severe refractory cases Adjust dosing or 2 ml, 200
because of potential discontinue mg/ml

adverse reactions

cyclophosphamide if
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WBC <1500/mm3,
platelets
<100,000/mm3, or
hematuria

Administer IV form
with Mesna, good
hydration and frequent
bladder evacuation

*Plasma exchange and biologic disease modifying anti-rheumatic drugs (DMARDs) like infliximab, anakinra cannot be recommended, except on an individual
basis after consultation with a specialist unit.

*Non-biologic DMARDs such as cyclosporin, cyclophosphamide and methotrexate might be used in refractory-KD. They should only be considered in severe
refractory cases because of potential adverse reactions, after consultation with a specialist unit.

IgG: immunoglobulin G, TNF: Tumor necrosis factor, SC: Subcutaneous, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, BUN: Blood urea
nitrogen, MAS: Macrophage activation syndrome.

KD and Macrophage activation syndrome (MAS):

The recommendation of the identification and management of MAS in patients with KD is shown in Recommendation

table C. Formal diagnostic criteria for MAS in the setting of KD have not been developed. However, drawing on experience

with other secondary Hemophagocytic syndrome presentations, MAS may be suspected in KD patients

with persistent fever, splenomegaly, elevated ferritin levels, and thrombocytopenia. Inadequate treatment
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of either KD or MAS could result in severe consequences. These include large coronary aneurysms or
coronary artery stenosis, leading to death via cardiac infarct or coronary rupture in KD, or death due to
multiorgan dysfunction in MAS. Thus, to ensure appropriate therapy, each disease entity should be
considered separately with appropriate targeted therapy. KD should be treated with IVIG as the first-line
therapy, and MAS should also be treated with appropriate agents for targeting cytokine storms or
underlying triggers. Anakinra and glucocorticoids are preferred for treatment in these patients over a

primary HLH-directed treatment protocol with cytotoxic agents.

Thromboprophylaxis

KD patients with small or medium-size aneurysms receive antiplatelet therapy, following the belief that
thrombus development is initiated by platelet activation and adhesion. In large aneurysms, however,

humoral clotting factors are involved secondary to flow stasis; therefore, anticoagulant therapy is deemed
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necessary. Both Warfarin and LMWH have been shown to have similar efficiency in preventing thrombosis
in KD patients with large aneurysms. They both have similar safety profiles with no substantial differences

in the cumulative incidence of major bleeding complications °2).

Frequent blood work is required for routine monitoring of warfarin to ensure maintenance within a
therapeutic window, and dosing can be challenging due to warfarin’s possible interactions with food.
Certain foods that are rich in vitamin K may affect the therapeutic effects of warfarin, while other foods,
such as grapefruit juice, interact with the metabolism of warfarin via the cytochrome P450 pathway °3).
Furthermore, warfarin has many known drug interactions. Antimicrobials such as trimethoprim-
sulfamethoxazole and erythromycin have been known to enhance the effects of warfarin, whereas
rifampicin has been reported to reduce its effects. In addition, genetic polymorphisms have been found to

be associated with warfarin metabolism, which further complicates the issues with dosing ©°%.

LMWH has added advantages over warfarin because of its somewhat less intensive monitoring
requirements and faster achievement of monitoring levels within the therapeutic window, although

potential negative effects on bone health associated with long-term treatment and discomfort associated

Page 64 of 140



with the injections make it less than ideal as a solution. It is a particularly useful option for younger

patients in whom frequent blood work is less feasible >

Warfarin is advantageous compared with LMWH because of its ability to counter the anticoagulation
effect promptly by means of vitamin K administration. The anti—factor Xa activity of LMWH is only partially

reversible with protamine.

In the last decade, direct-acting oral anticoagulants, namely, direct thrombin inhibitors and anti—factor Xa
agents, and novel antiplatelet agents have been introduced in adults. *°) These agents have been known to
have certain advantages over classic anticoagulants, such as minor or absent food and drug interactions. In
addition, they require limited or no monitoring and are delivered via the oral route, which may be a better
option for patients who are averse to daily injections. Although their nonreversible nature has long been a
limitation of direct oral anticoagulants from a safety point of view, antidote therapies for those agents are
emerging which will allow reversal in case of severe bleeding events. However, these agents have not been

adequately studied in children. Once there is more safety and efficacy data, regulatory approval, and
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availability of pediatric preparations, direct-acting oral anticoagulants will likely replace warfarin, not only

for KD patients, but also for many other pediatric patients °°.
Recommendations table D shows the Management of coronary involvement in children with KD.

Coronary thrombosis and Myocardial Infarction in relation to KD:

KD patients with CAA are at highest risk of myocardial infarction in the first 2-3 months after iliness. The
presentation of these patients is different than adults. Patients with giant CAA have a lifelong risk of

ischemia . The algorithm for management is shown in figure 6 .
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Suspected coronary ischemia

(can be nonspecific symptoms as
irritability in young children)

~—_

i

Obtain cardiac troponin
Give aspirin
Pain management

~—

—~ —~ —~

Elevated troponin + specific ECG Elevated troponin+ nonspecific ECG
changes changes

~— ~— ~—

MNormal troponin

7N 7N N

Time to cath<90 min: Transfen Start heparin. Exit algorithm

Time to cath>920 min: consider Evaluate coronaries by non-invasive
thrombolysis imaging and stress testing.

~— ~— S~

Serial hs Troponin+ ECG

Figure (6): Management of possible coronary thrombosis in children with KD
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Long-term management (after convalescence) of KD patients with coronary lesions

Recommendations table E shows the long-term management of KD

Medical therapy for myocardial protection such as beta- blockers (carvedilol, metoprolol, or bisoprolol)
decrease the risk of myocardial infarction and death by reducing myocardial oxygen demand. Angiotensin
converting enzyme (ACE) inhibitors or Angiotensin receptor blockers (ARBs) also protect against myocardial
infarction and death. Statins in addition to their cholesterol-lowering action have other pleiotropic effects
in inflammation, endothelial dysfunction, oxidative stress, platelet aggregation, coagulation, and
fibrinolysis, which make them useful in the management of KD. Huang, et al. reported a beneficial effect of
short-term (3 months) statin treatment (simvastatin, 10 mg/day as a single dose at bedtime) in KD patients
complicated with CAL. Chronic vascular inflammation is also significantly improved, as well as endothelial
dysfunction, with no adverse effects. "' However, long-term and randomized control trials are needed

before further conclusions can be made.
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The use of an ACE inhibitor in combination with a beta-blocker during the acute phase of Kawasaki disease
(KD) in normotensive infants has been proposed in some observational studies; however, this approach has
not been formally recommended by current guidelines. While there is a theoretical rationale based on the
role of angiotensin Il in promoting endothelial proliferation and vascular remodeling, which may contribute
to coronary artery aneurysm (CAA) progression, the clinical evidence supporting such an intervention in
the acute phase of KD is limited and of low certainty. Therefore, the panel judged this strategy to be
speculative and not supported by sufficient high-quality data to inform a clinical recommendation. Further

research is needed to assess the potential benefits and risks of this approach.

Following up of patients depends largely on the degree of coronary affection:

Patients with no coronary dilation should be maintained on LDA (low dose aspirin) for 6 weeks with no
further interventions. If dilatation only was present at the acute stage, it should be reassessed at regular

intervals till 1 year post convalescence.

For patients with small coronary artery aneurysms (Z score 2.5—4.9), regular follow-up with

echocardiography is recommended. Aspirin may continue until normalization of coronary dimensions. The
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routine use of stress testing or coronary CT angiography (CTA) in this group is not currently supported by
strong evidence and may be reserved for selected cases based on clinical risk factors or symptoms. Further

studies are needed to determine the optimal imaging interval in this subgroup.

Patients with Medium and Large Coronary Aneurysms (Z score >5):

For medium aneurysms (Z 5—<10, diameter <8 mm): Dual antiplatelet therapy (e.g., aspirin + clopidogrel)

should be considered until aneurysm regression with baseline ischemia assessment (stress echo or
coronary CTA) at ~1-year post-illness to be repeated every 2-5 years, based on symptoms or clinical risk.

Beta-blockers and stains may be considered for possible endothelial protection and ischemia risk reduction

For Large aneurysms (Z 210 or diameter 28 mm): should consider combined antiplatelet and
anticoagulation therapy in addition to beta blockers. Contact or high-impact sports should be restricted

due to bleeding and ischemic risk. In addition to regular advanced imaging and close specialist follow-up
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Transition to adult care:

Patients with KD and coronary artery lesions, either persistent or those that have been remodeled and
have decreased to a normal internal luminal dimension, should have long-term follow-up, with their care
transitioned to an adult cardiologist once they reach adulthood, generally between the ages of 18 and 21

years.

The transition from pediatric to adult care for these patients needs to be a process involving a deliberate

and coordinated series to ensure uninterrupted care. Transition should involve 6 cores:

1.The policy: preparing an office transition guide for families, including discussion of the practice's

approach to an adult model of care around privacy and consent.

2. Tracking: ensuring that patient is offered a transition readiness/self-care skill assessment conducted

periodically.
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3. Transition readiness. The pediatric clinician should have a standardized way of assessing the youth's self-

care skills.

4. Planning should include creating a transition plan jointly developed with youth and families that includes
preparing decision-making support, assembling a medical summary and emergency care plan shared with
youth and families, identifying an adult cardiologist and primary care clinician, and preparing transfer

information for and communication with the new clinician.

5. Transfer of care, which requires engagement during this vulnerable transition time of both the adult
clinician and the pediatric subspecialist to help the young adult schedule a follow-up appointment with the

adult health care clinician within 3 to 6 months of leaving the pediatric clinician.

6. The sixth core element is transition completion, during which the pediatric clinician confirms that the
young adult has been seen by the adult clinician and facilitates obtaining patient feedback about the HCT

process.

Page 72 of 140



The 6 core elements is a process that evolves over several years and includes working with the adolescent's
developmental stages to achieve maturity, education, and self-management. More details on transition

can be checked on the scientific statement from AHA 2021 (¢4,

Methods of search: °9-%°)

A comprehensive search for guidelines was undertaken to identify the most relevant guidelines to consider for adaptation.
Keywords used for the search are Kawasaki disease, Cardiovascular sequelae of Kawasaki disease, Coronary affection in
Kawasaki disease in children, Coronary artery aneurysms, coronary artery lesions.

Inclusion/exclusion criteria followed in the search and retrieval of guidelines were adapted:
e Selecting only evidence-based guidelines (guideline must include a report on the methodology of development
including the systematic literature searches and explicit links between individual recommendations and their
supporting evidence)
e Selecting national and/or international guidelines
e Specific range of dates for publication (using Guidelines published within the last 5 years)
e Selecting peer-reviewed publications only
e Selecting guidelines written in the English language
 Excluding guidelines written by a single author
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The following three categories of databases and websites were searched:
1. CPG databases and libraries (e.g., GIN, ECRI, SIGN, DynaMed, BIGG-REC PAHO)

2. Bibliographic databases (e.g., PubMed, Google Scholar)

3. Specialized professional societies (related to the pediatric subspecialty)
All retrieved Guidelines were screened and appraised using AGREE Il instrument (www.agreetrust.org) by at least two
members. The panel decided on a cut-off point or ranked the guidelines (any guideline scoring above 60% on the rigor

dimension was retained)
After reviewing all the previous criteria, the GDG/ GAG recommended using 5 guidelines:

1. Revised recommendations of the Italian Society of Pediatrics about the general management of
Kawasaki disease (2021) based on the Guidelines of the Italian Society of Pediatrics on Management
of Kawasaki disease 2018.

2. American College of Rheumatology/Vasculitis Foundation Guideline for the Management of Kawasaki Disease.
(2021).

3. European consensus-based recommendations for the diagnosis and treatment of Kawasaki disease - the SHARE
initiative (2019)

4. JCS/JSCS 2020 Guideline on Diagnosis and Management of Cardiovascular Sequelae in Kawasaki Disease (2020)

5. American College of Rheumatology Clinical Guidance for Multisystem Inflammatory Syndrome in Children
Associated with SARS-CoV-2 and Hyperinflammation in Pediatric COVID-19: Version 2(2022)

We did Adolopment for these guidelines: (Adoption, Adaptation, and Development)
- Adoption for most of the guideline recommendations.
- Development of Good Practice Statement
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Contributors to the guideline development process:

Guideline Development Group (GDG)/ Guideline Adaptation Group (GAG):

The GDG/ GAG included two subgroups: the clinicians/ healthcare providers subgroup and the guideline methodologists’
subgroup.

Clinicians Subgroups

The clinicians’ subgroup or clinical panel for this guideline included experts with a range of knowledge, technical skills, and
diverse perspectives in the field of Pediatric Cardiology, as well as rheumatology and immunology. and clinical pharmacy.
The main functions of the clinical panel were adolopment of Kawasaki disease Guidelines, determining the scope of the
guideline and guidelines, reviewing the evidence, and formulating evidence-informed recommendations in case of
changing the strength of recommendations.

Guideline Methodologists Subgroup

Guidelines methodologists with expertise in guidelines development, adaptation, GRADE, and translation of evidence into
recommendations participated in the adaptation process. They provided orientation and overview of evidence-informed
guideline development processes using the GRADE approach, guideline adaptation using the Adapted ADAPTE, provided
AGREE Il assessment of the source guidelines in collaboration with the clinician's subgroup, generation of the EtD
frameworks whenever applicable.

External Review Group:

The External Review Group for this guideline comprised 3 clinical international and national experts who have interest
and expertise in Kawasaki disease. They were identified by the Egyptian Pediatric Clinical Practice Guidelines Committee
(EPG) as people who can provide valuable insights during the guideline development process.

The External Review Group was asked to comment on (peer review) the final guideline to identify any criticism on the
content and to comment on clarity and applicability as well as issues relating to implementation, dissemination, ethics,
regulations, or monitoring, but not to change the recommendations formulated by the GDG/ GAG. The members of the
External Review Group were required to submit declarations of interest before the peer review process.
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Guideline Development/ Adaptation Group meetings:

GDG/ GAG meetings were organized virtually (weekly/bimonthly). Due to the extensive scope of the guideline, EPG was
responsible for overseeing the adolopment process. the timetable and the objectives of each meeting. GDG/ GAG
meetings were also attended by members of the methodologists. Working rules for each contributor type were outlined
by the chair at the start of each meeting, covering aspects such as vocal rights, voting, and evidence to decision and
recommendation formulating processes.

Declarations of interests:

Prospective members of the GDG/ GAG were asked to fill in and sign the standard WHO declaration of interest and
confidentiality undertaking forms. All guideline members and methodologists were also asked to fill in and sign the
standard WHO declaration-of-interests.

Members of the external review group will be asked to fill in and sign the standard WHO declaration-of-interest form
before the peer review process.

Evidence for the guideline:

We used the GRADE system (Grading of Recommendations, Assessment, Development and Evaluation) for assigning the
quality of evidence and strength of recommendations that includes the following definitions Description of the
interpretation of the GRADE four levels of certainty of evidence:
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Table 5. Classification of the Quality of Evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate | We are moderately confident in the effect estimate; the true effect is likely to be close to the estimate of
the effect, but there is a possibility that it is substantially different.

Low Our confidence in the effect estimate is limited; the true effect may be substantially different from the
estimate of the effect.

Very Low | We have very little confidence in the effect estimate; the true effect is likely to be substantially different
from the estimate of the effect.

GRADE EtD’s contextual factors, criteria and considerations that link to the strength of recommendations:
Criteria and Considerations:

1. Benefits and harms: When a new recommendation is developed, desirable effects (benefits) need to be weighed
against undesirable effects (risks/harms), considering any previous recommendation or another alternative. The
larger the gap or gradient in favor of the desirable effects over the undesirable effects, the more likely that a strong
recommendation will be made.

2. Certainty of the evidence about the effects: The higher the certainty of the scientific evidence base, the more likely
that a strong will be made.
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3. Values and preferences: If there is no important uncertainty or variability in how much people value the main
outcomes, it is likely that a strong recommendation will be made. Uncertainty or variability around these values that
could likely lead to different decisions, is more likely to lead to a conditional recommendation.

4. Economic implications: Lower costs (monetary, infrastructure, equipment or human resources) or greater cost-
effectiveness are more likely to support a strong recommendation.

5. Equity and human rights: If an intervention will reduce inequities, improve equity or contribute to the realization of
human rights, the greater the likelihood of a strong recommendation.

6. Feasibility: The greater the feasibility of an intervention to all stakeholders, the greater the likelihood of a strong
recommendation.

7. Acceptability: If a recommendation is widely supported by health workers and program managers and there is

widespread acceptance for implementation within the health service, the likelihood of a strong recommendation is
greater.

Table 6. Classification of the Strengths of Recommendations

Strong The desirable effects of an intervention outweigh the undesirable effects (or vice versa), so most patients

should receive the recommended course of action.

Conditional | There is uncertainty about the trade-offs. The clinician and patient need to discuss the patient's values and

preferences, and the decision should be individualized.
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Developing good practice statements:

The GDG/ GAG also developed good practice statements for this guideline, which are actionable messages relevant to the
guideline questions. The justification for each good practice statement was carefully considered by the GDG/ GAG with an
emphasis that they are needed. Good practice statements were developed, guided by the following GRADE criteria:

1- Message is necessary about actual healthcare practice

2- Have large net positive consequences (relevant outcomes and downstream consequences) (GRADE EtD domains)

3- Collecting and summarizing the evidence is a poor use of time and resources

4- Include a well-documented, clear rationale connecting indirect evidence

5- Are clear and actionable statements.

The GDG/ GAG collectively drafted and finalized good practice statements with relevant justifications and remarks to help
with their interpretation, with close support and input from the consultant and guideline methodologists.

We have used the Reporting Items for Practice Guidelines in Healthcare (RIGHT) extension for adapted guidelines (RIGHT-
Ad@pt Tool) as a reporting checklist for this guideline adaptation process as recommended by the EQUATOR network.

Recommendations

Table A. Diagnosis of Kawasaki disease
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Health Source Recommendations Quality of | Strength

questions | Guideline evidence of
Recomm
endation

When to | SHARE 2019 | The diagnosis of KD should be considered in any child | Low Weak

suspect CPG with a febrile exanthematous illness and evidence of

Kawasaki inflammation, particularly if it persists longer than 4

disease? days.

What AHA 2024 COMPLETE KD DIAGNOSTIC CRITERIA Moderate Strong

clinical e Fever foratleast4d +atleast4/5 principal

criteria clinical features at any point during the illness (does

should be not need to be concurrent):

used to e Polymorphous rash

diagnose e Bulbar conjunctival injection without exudate;

Kawasaki bilateral

disease?
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e Oral changes: Erythema and cracking of lips,
strawberry tongue, or erythema of oral and
pharyngeal mucosa, or all of these

o Palmar and plantar erythema : usually
accompanied by swelling; resolves with
subsequent periungual desquamation in the
subacute phase

e Cervical adenopathy: usually unilateral,
cluster of nodes 2 1.5 cm in diameter

e |liness is not explained by known alternative disease

process
Whatis the | SIP 2018 CPG | Typical or classic KD is diagnosed if a fever is 25 days, | Moderate Strong
definition associated with >4 diagnostic criteria, with or without
of different CAA, or if fever lasts at least for 4 days with 24
types of KD diagnostic criteria and eventual demonstration of CAA
(Classic/ on echocardiography.
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Incomplete
/ Atypical
)?

Please refer to A.2

AHA 2024

SUSPECTED INCOMPLETE KD DIAGNOSTIC CRITERIA
¢ Prolonged unexplained fever and 2- 3/5 clinical
criteria OR infants with unexplained fevers 7 d (day 1
= day of the onset of

fever) AND compatible laboratory or
echocardiographic findings:

o CRP >3 m g/dL or ESR >40 m m/ h, or both.

+3 or more of the following:

Anemia for age

Platelets 2,450,000

Album in <3 g/dL
Elevated ALT

Elevated WBCs =15 ,000/mm3

Urine WBCs 210/hpf

Moderate

Strong
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o Z score of LAD CA or RCA 2,2.5

Or >3 other suggestive features exist, including
decreased left ventricular

function, mitral regurgitation, pericardial

effusion or Z scores in LAD or RCA 2- 2.5

SIP 2018 CPG | Atypical KD is diagnosed if fever, not otherwise | Moderate Strong

explained, lasting for 25 days is associated with classic
diagnostic criteria and non-classic manifestations, with
or without CAA.

What SHARE 2019 | In a patient in whom KD is suspected, but all criteria | Low Weak

clinical CPG have not yet been fulfilled, the following clinical signs

criteria strengthen the suspicion of KD:

could Irritability

increase New erythema and/or induration at the site of

suspicion previous BCG immunization. *

of
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Kawasaki * It is now considered a principal criterion in Japanese

disease in Society of Cardiology Guidelines.

incomplete

Cases?

What are | ARC/VF 2022 | MIS-C and KD may share overlapping clinical features, | High Strong
the main | CPG including  conjunctival infection, oropharyngeal

differences findings (red and/or cracked lips, strawberry tongue),

between rash, swollen and/or erythematous hands and feet,

KD and and cervical lymphadenopathy.

MISC-C? Several epidemiologic, clinical, and laboratory features | Moderate to | Strong

of MIS-C may differ from KD in the following ways:
e There is an increased incidence of MIS-C in
patients of African, Afro-Caribbean, and Hispanic
descent, but a lower incidence in those of East

Asian descent.

high
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Patients with MIS-C encompass a broader age
range, have more prominent Gl and neurologic
symptoms, present more frequently in a state of
shock, and are more likely to display cardiac
dysfunction (ventricular  dysfunction and
arrhythmias) than children with KD.

At presentation, patients with MIS-C tend to
have lower platelet counts, lower absolute
lymphocyte counts, and higher CRP levels than
patients with KD.

Ventricular dysfunction is more frequently
associated with MIS-C whereas KD more
frequently manifests with coronary artery
aneurysms; however, MIS-C patients without KD

features can develop CAA.
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Epidemiologic studies of MIS-C suggest that younger
children are more likely to present with KD-like
features, while older children are more likely to

develop myocarditis and shock

Table B. Investigations

N | Health Source | Recommendations Quality of evidence | Strength
questions Guideli of
ne Recomm
endation
B.1 | What are the | SHARE | The following Ilaboratory values should be | Moderate Weak
initial 2019 determined: ESR, CRP, full blood count and liver
laboratory CPG function (bilirubin, AST/ALT), albumin, serum Na,
tests for renal function, and urinalysis.
Kawasaki Ferritin and fibrinogen should be considered if there
Disease and is a concern for macrophage activation syndrome.
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how can it

help in | SHARE | Cerebrospinal fluid analysis may be important to | Low Weak
diagnosis? 2019 rule out infectious meningitis.
CPG

B.2 | Can laboratory | SIP Laboratory data are nonspecific in KD and can only | Very low Strong
data diagnose | 2018 support diagnosis in patients with suggestive clinical
KD? CPG features.

B.3 |In SHARE | All patients with suspected KD should undergo | High Strong
echocardiogra | 2019 echocardiography and ECG at baseline, as soon as
phy, What | CPG the diagnosis is suspected.

protocol an
echocardiogra
pher should

follow to

An intermediate echocardiogram, 2 weeks after the
first IVIG, should be performed in all patients with
KD whose initial echo was normal and in whom

disease activity has been arrested.
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evaluate
cardiac and
coronary
affection
(Timing of
imaging,
echocardiogra
phic features,
coronary

imaging)?

SIP Echocardiogram must be performed in all patients | Very low Strong
2018 with a diagnosis of KD; then after 2, 4, and 8 weeks
CPG since KD onset in uncomplicated cases, as CAA can

be detected in the subsequent weeks after

diagnosis.
SHARE |In those with ongoing active inflammation | Moderate Strong
2019 (increasing or persistently elevated CRP and/or
CPG persisting signs and symptoms), ECG and

echocardiography should be performed at least
weekly to monitor the possible development of
cardiac sequelae.

In those with coronary abnormalities detected on
initial echocardiography, echocardiography should
then be performed at least weekly to monitor

progression until there is clinical stabilization.
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SIP Persistently febrile non-responders KD patients with | Very low Strong
2018 CAA, impaired left  ventricular  function,
CPG mild/moderate mitral regurgitation or significant
pericardial effusion need a more frequent
echocardiogram check-up (at least twice per week).
SHARE | In children with CAA, ECG and echocardiography | Low Weak
2019 should be performed 3- to 6-monthly, depending on
CPG the severity of the CAA.
B.4 | How can an |JSC\JSC | For coronary artery sequelae, evaluation by Z-score | Moderate Strong
echocardiogra | S 2020 | is the standard method, and +2.5 or higher is defined
pher classify | CPG as a long-term significant CAL (sequelae)
coronary For those above the age of 5 years, the definition of | Moderate Weak
aneurysms? a giant aneurysm is 28mm inside diameter.
B.5 | What are the Cardiovascular CT scan and MR angiography, where Good
other non- available, are important to assess persistent CAA in practice
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echocardiogra
phic imaging
modalities
that should be
used to
evaluate
cardiac
affection in

KD?

SIP
2018
CPG

children with KD and monitor the remodeling of statemen
either coronary or systemic arteries in the whole t

body

Cardiovascular CT scan, ideally with a DSCT scanner, | Very low Weak

should be used in patients with KD to:

J Confirm CAA (and rule out false positive cases
due to coronary artery anomalies or anatomical
variants)

J Detect middle-distal CAA (not usually seen at
routine echocardiograms)

J More accurately define the caliber and
morphology of CAA and identify coronary artery
thrombosis or occlusions

J Evaluate other aneurysms, both central and

peripheral, in the entire body
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. Reveal myocardial ischemia or reassess the
caliber and morphology of CAAs and better define

their treatment.

SHARE
2019
CPG

Cardiovascular MR angiography should be used in
patients over 8 years with KD to:

- Confirm CAA (and rule out false positive cases due
to coronary artery anomalies or anatomical
variants).

- ldentify other aneurysmal dilations, either central
or peripheral, in the vascular system.

- Assess Dbiventricular global/regional systolic
function.

- Depict any myocardial scar with contrast
enhancement and visualize gross coronary artery

anatomy.

Very low

Weak
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Recommendation Table C. Management of Kawasaki disease

Health Source Recommendations Quality of | Strength of
questions Guideline evidence | Recommendation
C.1 What is the ARC/VF IVIG is the standard-of-care therapy for the initial High High
first line of 2021 CPG | treatment of KD.
treatment in
the SIP 2018 | IVIG must be administered at dose 2 g/kg of body High Strong
management CPG weight in a single infusion, within the first 7th day of
of KD? illness, anyway within the 10th day. Administration
should be performed over 12 h if the patient’s cardiac
function is normal, or in 16-24 h for patients
displaying cardiac failure.
SHARE All patients diagnosed with KD who are treated with Moderate | Strong
2019 CPG | IVIG should be treated with aspirin at a dose of 30-50

mg/kg/day until fever has settled for 48 h, clinical

features are improving, and CRP levels are falling.
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SHARE

The dose of aspirin should subsequently be reduced to

Moderate
2019 CPG | an antiplatelet dose of 3-5 mg/kg once daily when
fever and inflammation have subsided.
ARC/VF For patients with acute KD, using aspirin is strongly Very low | Very low
2021 CPG | recommended over no aspirin.
C.2 When should SIP 2021 | IVIG is preferably given within the 10th day, better if Conditional
physicians start CPG within the 7th day of illness, but as soon as possible
treatment? after diagnosis.
SIP 2018 | IVIG should also be administered to children Very low | Strong
CPG presenting after the 10th day of illness in case of: —
persistent fever — no more fever but aneurysms and
ongoing systemic inflammation, as shown by elevation
of CRP
SIP 2021 | IVIG should not be administered if fever Conditional
CPG spontaneously disappears and no CAA are shown,
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and if inflammatory markers (ESR and CRP) are within

normal limits.

C.3 How long SIP 2018 | In patients without CAA low-dose ASA is to be Very low | Strong
should low CPG discontinued 8 weeks after KD onset.
dose aspirin be In children who develop CAA low-dose ASA may be
used in continued until the resolution of vascular lesions or
patients with indefinitely in case of its persistence.
acute KD?
c.4 SIP 2018
How should High Strong
CPG High-risk KD patients should receive initial therapy
physicians
with IVIG + ASA + corticosteroid.
modify initial
treatment in
high-risk
patients
C.5 i ' i
What risk SHARE The following laboratory values can be important in Moderate | Weak
2019 CPG | assessing risk stratification for IVIG resistance:
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factors
suggestive
IVIG

resistance?

are

of

(Laboratory

risk assessment

of

resistance)

IVIG

e Low sodium

e Raised bilirubin

e Raised Alanine Transferase.
e Low platelet count

e High CRP

e Low albumin.

JSC\JSCS
2020 CPG

Resistant KD is defined by failure in the response to

IVIG and is revealed by recrudescent fever reoccurring

or persisting 36—48 h after IVIG infusion.

The following features are elements of the risk scores

for predicting IVIG resistance.

1) Leukocytosis with left shift

(
(2) Thrombocytopenia
(3) Hypoalbuminemia
(

4) Hyponatremia

High

Strong
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(5) Hyperbilirubinemia (jaundice)
(6) Elevation of CRP.

(7) Age <1 year
C.6 How should SIP 2021 | In non-responders, treatment requires additional Conditional
physicians CPG anti-inflammatory therapy including: second infusion
modify of IVIG, Corticosteroids, anti-TNF alpha, or interleuin-
treatment in 1 antagonist
the presence of
IVIG
resistance?
c.7 When should SHARE Corticosteroid treatment should be given to patients
corticosteroids 2019 CPG | with severe KD: High Strong
be used in (a) Who are IVIG resistant, that is, with ongoing fever
pediatric and/or persistent inflammation or clinical signs >48 h
after receiving IVIG as a single dose of 2 g/kg. A High Strong

patients with
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Kawasaki? And
what are the
proposed

regimens?

second dose of IVIG is at the discretion of the treating | Moderate | Weak
physician.
(b) Kobayashi score =5 Low Weak
(c) With features of MAS. Low Weak
(d) With features of shock Low Weak
(e) Who are under the age of 1 year
(f) Who present with coronary and/or peripheral
aneurysms
SHARE Proposed regimen: Moderate | Strong
2019 CPG | If corticosteroids are indicated, the following

regimens would be reasonable:

Regimen 1: prednisolone 2mg/kg/D for 5-7 days or
until CRP normalizes; wean off over next 2-3 weeks.
Regimen 2: methylprednisolone 10-30 mg/kg (up to

maximum of 1g/day) once daily for 3 days followed
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by oral prednisone/prednisolone 2 mg/kg per day
until day 7 or until CRP normalizes; then wean over

next 2-3 weeks.

SHARE TNF-alpha blockade (e.g. infliximab) should be Moderate | Strong
2019 CPG | considered in KD patients with persistent

inflammation despite IVIG, aspirin and corticosteroid

treatment, after consultation with a specialist unit
SHARE The use of Disease Modifying Antirheumatic Drugs Moderate | Weak
2019 CPG | (DMARDs) such as ciclosporin, cyclophosphamide and

methotrexate, along with anakinra and plasma
exchange, cannot be recommended, except on an
individual basis after consultation with a specialist

unit.
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c.7 How can ARC/VF For patients with acute KD and suspected or Very low
physicians 2021 CPG | diagnosed MAS, treatment with IVIG for KD and
modify additional agents to treat MAS is strongly
treatment in recommended.
KD patients
complicated by For children with unexplained MAS, obtaining an Strong
Macrophage echocardiogram with coronary artery measurements
Activation is strongly recommended.
Syndrome?

Recommendations table D: Management of coronary involvement in children with KD

o1 How can SIP 2021 Moderate | Strong
physicians CPG KD patients with medium-sized coronary artery

treat medium
sized or

multiple

aneurysms or those with multiple and complex
aneurysms require dual anti-platelet prophylaxis,
based on low-dose ASA (at a single dose of 3-5

mg/kg/day) and clopidogrel (at a single dose of 0.2
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aneurysms in

mg/kg/day in children aged < 24 months and up to 1

KD? mg/kg/day in children aged > 24 months).
D2 , : ,
How can SIP 2021 | e It is reasonable to treat KD patients having Voderat Strong
. oderate
physicians CPG complex or severe CAA (Z score > 10, diameter >8)

treat complex
or severe CAA
(Z score > 10,
diameter >8)
aneurysms in

KD?

with low-dose ASA associated with warfarin (keeping
INR targeted at 2.0-3.0) or LMWH (if regular INR
checking is difficult). Triple therapy with ASA, warfarin
or LMWH and clopidogrel should be considered in KD
patients with a relevant risk of thrombosis.

. Warfarin is used in combination with low-dose

aspirin for patients with large CAA, history of MI, and
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thrombosis in the CAA. The dose is adjusted for the
international normalized ratio of prothrombin time

(PT-INR) target range of 2.0-2.5

D3 , . : . ,
How can SIP 2021 | Recombinant tissue plasminogen activator (rtPA) is Moderate | Strong
physicians CPG the first-choice thrombolytic drug in children with KD
treat patients complicated by coronary artery thrombosis; the
with glycoprotein llb/llla inhibitor abciximab may be used
thrombosed in case of thrombosis with high risk of occlusion. Both
coronary therapies require a concomitant association with low-
aneurysms? dose ASA and intravenous heparin.

Recommendations table (E) Long term management of KD patients

1 ; : : —

How can SIP 2021 | All inactivated vaccines can be safely administered at Moderate | strong
physicians CPG any time after IVIG in KD patients.

manage Attenuated live virus vaccines (MMR, V, and MMRV

vaccination in vaccines) should be administered 10—-12 months after
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children the administration of IVIG to avoid a reduced specific

younger than 5 immune response in KD patients.
years of age influenza vaccination is recommended in KD patients
with KD? receiving ASA.
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E2

How can school

activities be
modified in
patients post
convalescence?

JSC\JSCS
2020 CPG

CAL sifation of ety (Classification School activity Long-term
(Lsoore) management follow-up
[ Nodision . o Nolong e FU
— Q3 Can QO lmtelnse exercise without -
| limitations (E allowed)
dilafion
(Acute phese)small FUwith peditric
T | Resin e | Can@oplgnseexermsewﬂoul cardiologi
(Acute phase) meiony limitations (E allowed)
gant aneurysm
Sl anenrysm 15I450 . .
! ) (Can do intense exereise withot
Remining limitaions (E allowed
N coomy Medium ateurysm 5020 ( '
ALY .
. Can domoderete exercse (Dalloved) | FU it peari
Ciant aneurysm 0or “ profibited” is possible when fhere s no uariologis
>hm change for>1 year
Can NOT do intense exereise without( E
Without ischemia prohibied)
Cotonary
arerystenois (‘D profibited ™ for gt aneurysm with
stenosts)
With schemia AD (case by case)

CAL, coronary arery lesions FU, follow up

Level of management: A - Requires treatment at home or in hospital, B - Goes to
school but must avoid exercise, C - Can do mild exercise, D - Can do moderate
exercise, E - Can do intense exercise. Exercise intensity: Mild exercise: Physical
activities that do not increase respiratory rate in average children at the same age,
Intermediate exercise: Physical activities that increase respiratory rate without

causing shortness of breath. Players may talk with others during exercise, and

Conditional
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Intense exercise: Physical activities that increase respiratory rate and cause
shortness of breath. Express the allowed exercise intensity from “A” to “E”. Only “E”
will be noted as “Allowed” or “Prohibited” for school sport club activities and will be

referred to as “E-allowed” or “E-prohibited”.

E3

What is the
long-term
management

of KD patients
post

convalescence?

JSC\JSCS | Low-Dose Aspirin is orally administered to patients High Weak
2020 CPG | with persistent CAA

JSC\JSCS | Statins should be used to prevent cardiovascular Moderate | Weak
2020 CPG | events in patients with CAL.

JSC\JSCS | ACEI or ARB may be used to prevent coronary artery Moderate | Strong
2020 CPG | stenosis in patients with CAL.
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JSC\JSCS | Beta-blockers, Calcium antagonists, or nitrates can be Moderate | Strong

2020 CPG | used to prevent Acute coronary syndrome (ACS) in
patients with CAL

E4 How can JSC\JSCS | Preventing the loss of follow-up (the so-called Moderate | Low
patients be 2020 CPG | dropouts) is the most important issue in the
safely management of the adolescent and young adult (AYA)

transferred to generation.

adult care?

Evidence to recommendations: Considerations

The GDG/ GAG was guided by the results of the AGREE Il appraisals of the eligible CPGs and thoroughly reviewed the recommendations of the original source
WHO CPGs in consideration of local contextual factors related to the national Egyptian health system like burden of the disease, equity, acceptability,
feasibility, and other relevant factors. The GDG decided through an informal consensus process to adopt most recommendations however the GDG/ GAG
developed a group of good practice statements to improve acceptability and feasibility.
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Implementation Tools and Considerations

To improve healthcare provision, quality, safety, and patient outcome, evidence-based recommendations must not only be developed, but also disseminated
and implemented at national and local levels and integrated into clinical practice.

Dissemination involves educating related healthcare providers to improve their awareness, knowledge and understanding of the guideline’s
recommendations. It is one part of implementation, which involved translation of evidence-based guidelines into real life practice with improvement of health
outcomes for the patients.

Implementation requires an evidence-based strategy involving professional groups and stakeholders and should consider the local cultural and socioeconomic
conditions. The cost-effectiveness of implementation programs should be assessed.

Specific steps need to be followed before clinical practice recommendations can be integrated into local clinical practice, particularly in low-resource settings.
Steps of implementing Kawasaki disease diagnosis, treatment, and prevention strategies into the Egyptian health system:

1.
2.
3.

u

7.

Develop a multidisciplinary working group.
Assess the status of nutritional care delivery, care gaps, and current needs.
Select the material to be implemented, agree on the main goals, identify the key recommendations for diagnosis, treatment, and prevention, and
adapt them to the local context or environment.
Identify barriers to and facilitators of implementation.
Select an implementation framework and its component strategies.
Develop a step-by-step implementation plan:
e Select the target populations and evaluate the outcome.
e Identify the local resources to support the implementation.
e Set timelines.
e Distribute the tasks to the members.
e Evaluate the outcomes.
Continuously review the progress and results to determine if the strategy requires modification.

Guideline implementation strategies will focus on the following: -

1.

For Practitioners
e Educational meetings: conferences, lectures, workshops, grand rounds, seminars, and symposia.
e Educational materials: printed or electronic information (software).
e Web-based education: computer-based educational activities.
e Atrained person meets with providers in their practice setting to provide information with the intention of changing the provider’s practice.
The information may include feedback on the performance of the provider(s).
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e Reminders: the provision of information verbally, on papers or on a computer screen to prompt a health professional to recall information
or to perform or avoid a particular action related to patient care.

e Optimize professional-patient interactions, through mass media campaigns, reminders, and education materials.

e Practice tools: tools designed to facilitate behavioral/practice changes, e.g., flow charts.

For Patients and care givers

e Patient education materials (Arabic booklet): Printed/electronic information aimed at the patient/consumer, family, caregivers, etc.

e Reminders: the provision of information verbally, on papers or electronically to remind a patient/consumer to perform a particular health-
related behaviors.

e Mass media campaigns.

For Nurses

e Educational meetings: lectures, workshops or traineeships, seminars, and symposia.

e Educational materials: printed.

e Atrained person meets with nurses in their practice setting to provide information with the intention of changing the provider’s practice.

e Reminders: the provision of information verbally, on paper or on a computer screen to prompt them to recall information or to perform or
avoid a particular action related to patient care.

e Practice tools: tools designed to facilitate behavioral/practice changes.

For Stakeholders

Plans have been made to contact with all the health sectors in Egypt including all sectors of the Ministry of Health and Population, National Nutrition
Institute, University Hospitals, Ministry of Interior, Ministry of Defense, Non-Governmental Organizations, Private sector, and all Health Care
Facilities.

e Information and communication technology: Electronic decision support, order sets, care maps, electronic health records, office-based
personal digital assistants, etc.

e Any summary of clinical provision of health care over a specified period may include recommendations for clinical action. The information
is obtained from medical records, databases, or observations by patients. Summary may be targeted at the individual practitioner or the
organization.

e Administrative policies and procedures.

e Formularies: Drug safety programs, electronic medication administration records.

Other activities to assist the implementation of the adapted guideline’s recommendations include:
e International initiative: Dissemination of the presented adapted CPG internationally via sending the final adapted CPG to the Guidelines

International Network (GIN) Adaptation Working Group and contacting the CPG developers.
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e Gantt chart has been designed to manage the dissemination and implementation stages for the adapted CPG over an accurate time frame
(Appendix).

Guideline Implementation Tools
Educational materials based on this Adapted CPG for treatment of CAP in children have been made available in several forms including:

1. Manual for physician for diagnosis and algorithm for atypical kawaski , and differentiation of KD from other diseases.
3. Arabic Educational materials for nurses and mothers

Limitations and suggestions for further research needs

Future research recommendations for the management of KD and its cardiac sequalae in children in the Egyptian context could include:
e large RCTs on the use of low dose IVIG versus high dose or IVIG replacement by steroids.
e Study of the long term microvascular coronary affection in children with history of Kawasaki disease.
e The benefits of cardio-protective medications post KD treatment.

These recommendations aim to address specific challenges and characteristics of the Egyptian context, potentially leading to more effective prevention and
management strategies for KD in children.

Challenges
e Difficulty of reaching diagnosis of KD especially in incomplete or atypical forms.
e Lack of sufficient data on cardiac sequalae in children with KD.
Strengthen the evidence base of the next update of this guideline by generating GRADE summary of finding tables, evidence profiles, and EtD frameworks.

Monitoring and evaluating the impact of the guideline.

The following are three performance measures or indicators for implementing this adapted CPG for
KD management in children:

1. Adherence to KD Guidelines
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e Numerator: Number of children with KD who received treatment as per guideline recommendations.
e Denominator: Total number of children diagnosed with KD
e Data Source: Hospital or clinic patient records.
2. Duration of Hospital Stay
o  Numerator: Total number of hospitals stay days for children with KD.
e Denominator: Total number of children admitted.
e Data Source: Hospital admission and discharge records.
3. Rate of Readmission
e Numerator: Number of children readmitted with symptoms of KD within a certain period (e.g., 30 days) after discharge.
e Denominator: Total number of children initially admitted with KD
e Data Source: Hospital readmission records.

These key performance indicators are designed to measure the effectiveness and adherence to the guidelines, the efficiency of the treatment in terms of
resource utilization (hospital stay), and the success of the treatment in preventing further complications (readmissions).

Updating of the guideline

The EPG KD GAG has decided to conduct the next review of this adapted CPG for updates after five years. This should be carried out in 2029 after checking
for updates in the source CPGs, consultation of expert opinion on the changes needed for updating according to the newest evidence and
recommendations published in this area and the clinical audit and feedback from implementation efforts in the local healthcare settings except if any
breakthrough evidence- based recommendations are published before that date. The process will be guided by the Checklist for the Reporting of Updated
Guidelines (Checkups) Tool that is freely provided by the AGREE Enterprise and by the Reporting Items for Practice Guidelines in Healthcare (RIGHT)
extension for adapted guidelines RIGHT-Ad@pt Checklist.
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The following annexes can be added as a package of standalone supplementary documents.
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Annex 3. Nurses and Parents Educational Guide in Arabic
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Annex Table 4: Differential diagnosis:

and
polymorphous
on trunk, face,
hands and feet

on the neck, forehead,
cheeks, and chest, and
then may spread to the
arms and back, it begins
1-2 days after fever. It
fades after 3-4 days.
Circumoral pallor

Point of Kawasaki Scarlet fever (Scarlatina) Measles
comparison disease,
Etiology Unknown? viral | Group A Strptococcus Morbilivirus

bacterial throat infection
Fever +ve +ve, usually >10days + ve, Prodromal symptoms
Rash and its Erythematous, | Red, fine, "sandpaper- Maculopapular that may be
distribution maculopapullar | ike" rash is usually found | confluent usually on the face

and upper neck, spreads
over 3 days, eventually to
the hands and feet, lasts 5—6
days before fading.

Desquamation

Starts periungal

”

Desquamative “bran like

Dry desquamation

induration and

folds (Lines of Pastia)

, glove & rash begins 1 week after

stocking peeling | onset
Mucosal strawberry Pharyngitis Koplik’s spot
involvement tongue, fissured

or

erythematous,

dry fissured lips
Conjunctivitis non purulent normal eyes Conjunctivitis
Lymphadenopathy | unilateral Painful neck +/-

cervical

lymphadenpathy lymphadenopathy
Extremities Erythema, Linear petchia in --

edema, anticubital and axillary
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painful hands
and feet

Table (4)a DD of Kawasaki disease, scarlet fever and Measles.

on trunk, face,
hands and feet

Point pf Kawasaki Disease | Systemic onset Rheumatic Fever Steven Johnson
comparison juvenile idiopathic Syndrome
arthritis
Age Usually, <5years | 2-5 years >5 years Any age
Fever persistent fever Prolonged daily One of the minor Prolonged
fever or twice daily | criteria
for at least 2 weeks
Jones criteria - - Major criteria -
Arthritis, carditis,
Chorea
erythema
marginatum
subcutaneous
nodules
Minor Criteria
Arthralgia, fever,
MNESR, TNCRP, T'PR
interval
Arthritis +/- arthritis is a must Migratory, fleeting | arthralgia
Arthralgia polyarthritis, big
joints
Eye changes non exudative - - exudative
conjunctivitis conjunctivitis,
Limbal sparing keratitis
Oral mucosa Diffuse normal +ve throat swab for | Erythema,
erythema, group A B hemolytic | ulceration,
strawberry strept pseudo
tongue membrane
formation
Rash Erythematous, transient salmon Erythema erythema,
maculopapular pink rash Marginatum ulcerations,
pseudo
and membrane
polymorphous formation,

target lesions
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Lymphadenopathy | At least 1 cervical | Generalized - -
lymph node lymphadenopathy
>1.5cm
Investigations TESR,TNCRP TESR, TNCRP TASOT associated herpes
anemia anemia PESR, TNCRP virus infection
Elevated liver Prolonged PR
enzymes interval
thrombocytosis
after day 7
Echocardiography | mainly coronary | pericarditis mainly endocarditis | -
involvement valvular
involvement

Table (4)b DD Kawasaki Disease with autoimmune: Systemic onset juvenile idiopathic arthritis,

Rheumatic Fever and Steven Johnson Syndrome.

Point of Kawasaki disease Kawasaki Multisystem Toxic shock
comparison (KD) disease shock inflammatory syndrome
syndrome Syndrome in
Children
age usually < 5 years 6 monthsto 10 | 6-10years All age groups
years common acute in nature
in girls toxin induced
renal injury is
common
fever Persistent Persistent present Usually less than 10
unresponsive to unresponsive to days
antipyretic antipyretic But hypothermia
can occurin
patients with shock
Rash Erythematous, Hetero -genous Erythroderma
maculopapullar Maculopapular Macular rash which
and polymorphous | erythematous may desquamate
on trunk, face, and
hands and feet polymorphous
on trunk, face,
hands and feet
Cardiac coronary Common increased Shock
affection involvement if coronary artery | incidence of +/- myocarditis
untreated with affection myocarditis and
IVIG 25% Treated (frequency myocardial
5-8% unknown) involvement
uncommon Pericarditis
myocarditis with common
ventricular
dysfunction
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rarely pericarditis
and valvulitis

prednisolone
Biologic Drugs

GIT +/- hepatitis +/- diarrhea increased -
incidence of
GIT affection
other Irritable arthritis Relatively rare shock coagulopathy
desquamation of Full criteria for | Macrophage mental status
perineal area, Kawasaki activation changes
Inflammation of disease and syndrome more myositis
BCG site toxic shock commonly seen renal dysfunction
Uncommon syndrome hypotension and
respiratory including shock shock
symptoms diarrhea CNS
and muscle
involvement
Possibly IV IG is
nonresponsive
than KD
Investigations | Thrombocytosisis | As KD Increased ferritin, | leukocytosis or
characteristic thrombocytopeni | leucopenia
rarely lymphopenia a isolation of bacteria
and increased leucopenia on culture
ferritin and D lymphopenia thrombocytopenia
Dimer
Medications IVlg, steroids and Needs Support | inotropes antibiotics and
biologic drugs are and aggressive | vasopressors management of
second line treatment mechanical shock
therapy Repeat dose of | ventilation ECMO,
IVIG IVIg steroids
Methyl Biologic drugs

Table (4)c Critical cases commonly mistaken for Kawasaki disease
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Appendix Table 5. The RIGHT-Ad@pt checklist

7 sections, 27 topics, and 34 items Assessment Page(s)* Note(s)

BASIC INFORMATION

Title/subtitle

1 Identify the report as an adaptation of practice guideline(s), that is include "guideline Yes
adaptation”, "adapting”, "adapted guideline/recommendation(s)"”, or similar O No
terminology in the title/subtitle. O Unclear

2 Describe the topic/focus/scope of the adapted guideline. Yes

O No
O Unclear

Coverlffirst page

3 Report the respective dates of publication and the literature search of the adapted Yes
guideline. O No

O Unclear

4 Describe the developer and country/region of the adapted guideline. Yes

O No
O Unclear

Executive summary/abstract

5 Provide a summary of the recommendations contained in the adapted guideline. Yes

O No
O Unclear

Abbreviations and acronyms

6 Define key terms and provide a list of abbreviations and acronyms (if applicable). Yes

O No
O Unclear

Contact information of the guideline adaptation group

7 Report the contact information of the developer of the adapted guideline. Yes

O No
O Unclear

SCOPE

Source guideline(s)

8 Report the name and year of publication of the source guideline(s), provide the Yes
citation(s), and whether source authors were contacted. O No

O Unclear

Brief description of the health problem(s)

9 Provide the basic epidemiological information about the problem (including the Yes
associated burden), health systems relevant issues, and note any relevant O No
differences compared to the source guideline(s). O Unclear

Aim(s) and specific objectives

10 Describe the aim(s) of the adapted guideline and specific objectives, and note any Yes
relevant differences compared to the source guideline(s). O No

O Unclear

Target population(s)

11  Describe the target population(s) and subgroup(s) (if applicable) to which the Yes
recommendation(s) is addressed in the adapted guideline, and note any relevant O No
differences compared to the source guideline(s). O Unclear

End-users and settings

12 Describe the intended target users of the adapted guideline, and note any relevant Yes
differences compared to the source guideline(s). O No

O Unclear

13 Describe the setting(s) for which the adapted guideline is intended, and note any Yes

relevant differences compared to the source guideline(s). O No
O Unclear
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RIGOR OF DEVELOPMENT

Guideline adaptation group

14 List all contributors to the guideline adaptation process and describe their selection Yes
process and responsibilities. O No

O Unclear

Adaptation framework/methodology

15 Report which framework or methodology was used in the guideline adaptation Yes
process. O No
O Unclear

Source guideline(s)

16 Describe how the specific source guideline(s) was(were) selected. Yes
O No
O Unclear

Key questions

17  State the key questions of the adapted guideline using a structured format, such as Yes
PICO (population, intervention, comparator, and outcome), or another format as O No
appropriate. O Unclear

18 Describe how the key questions were developed/modified, and/or prioritized. OYes

No
O Unclear

Source recommendation(s)

19 Describe how the recommendation(s) from the source guideline(s) was(were) O Yes
assessed with respect to the evidence considered for the different criteria, the No
judgements and considerations made by the original panel. O Unclear

Evidence synthesis

20 Indicate whether the adapted recommendation(s) is/are based on existing evidence OYes
from the source guideline(s), and/or additional evidence. No

O Unclear

21 If new research evidence was used, describe how it was identified and assessed. O Yes NA
No
O Unclear

Assessment of the certainty of the body of evidence and strength of

recommendation

22 Describe the approach used to assess the certainty/quality of the bodyl/ies of O Yes NA
evidence and the strength of recommendations in the adapted guideline and note No
any differences (if applicable) compared to the source guideline(s). O Unclear

Decision-making processes

23 Describe the processes used by the guideline adaptation group to make decisions, Yes
particularly the formulation of recommendations. O No

O Unclear

RECOMMENDATIONS

Recommendations

24 Report recommendations and indicate whether they were adapted, adopted, or de Yes
novo. O No

O Unclear

25 Indicate the direction and strength of the recommendations and the certainty/quality Yes
of the supporting evidence and note any differences compared to the source O No
recommendations(s) (if applicable). O Unclear

26 Present separate recommendations for important subgroups if the evidence Yes
suggests important differences in factors influencing recommendations and note O No
any differences compared to the source recommendations(s) (If applicable). O Unclear

Rationale/explanation for reccommendations

27 Describe the criteria/factors that were considered to formulate the Yes
recommendations or note any relevant differences compared to the source O No
guideline(s) (if applicable). O Unclear

EXTERNAL REVIEW AND QUALITY ASSURANCE
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External review

28 Indicate whether the adapted guideline underwent an independent external review. Yes
If yes, describe the process. O No
O Unclear
Organizational approval
29 Indicate whether the adapted guideline obtained organizational approval. If yes, Yes SNS &
describe the process. O No NEBMC
O Unclear

FUNDING, DECLARATION, AND MANAGEMENT OF INTEREST

Funding source(s) and funder role(s)

30 Report all sources of funding for the adapted guideline and source guideline(s), and Yes
the role of the funders. O No
O Unclear
Declaration and management of interests
31 Report all conflicts of interest of the adapted and the source guideline(s) panels, and Yes
how they were evaluated and managed. O No
O Unclear
OTHER INFORMATION
Implementation
32 Describe the potential barriers and strategies for implementing the Yes
recommendations (if applicable). O No
O Unclear
Update
33 Briefly describe the strategy for updating the adapted guideline (if applicable). Yes
O No
O Unclear
Limitations and suggestions for further research
34 Describe the challenges of the adaptation process, the limitations of the evidence, O Yes -
and provide suggestions for future research. No
O Unclear
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