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FOREWORD BY THE MULTIDISCIPLINARY WORKING GROUP.
This clinical guideline (hereinafter referred to as the GD) was developed in 

accordance with the Methodology for the Development and Implementation of Medical 
Standards for Medical and Rehabilitation Care on the Basis of Evidence-Based Medicine, 
approved by the Order of the Ministry of Health of Ukraine dated September 28, 2012 No. 
751 “On the Creation and Implementation of Medical and Technological Documents for the 
Standardization of Medical and Rehabilitation Care in the System of the Ministry of Health of 
Ukraine”, registered with the Ministry of Justice of Ukraine on November 29, 2012 under No. 
2001/22313 (as amended) and adapted for the healthcare system of Ukraine on the basis of
Update on Diagnosis and Management of Kawasaki Disease: A Scientific Statement 
From the American Heart Association, 2024 https://www.ahajournals.org/doi/10.1161/
CIR.0000000000001295,that was chosen working group, as an example of best practice in 
providing medical care to patients with Kawasaki disease (hereinafter referred to as “KD”), 
and is based on evidence-based medicine data regarding the effectiveness and safety of 
medical interventions, pharmacotherapy, and organizational principles of its provision.

The document for the creation of this guideline was selected based on objective 
evaluation criteria using the international guideline appraisal and evaluation 
questionnaire AGREE II in order to select the prototype of the best methodological 
quality.

Adaptation of the CN involves introducing into the unchanged text of the original 
Guidelines the comments of the working group, which reflect the possibility of 
implementing certain provisions of the CN in the real conditions of the Ukrainian healthcare 
system, the availability of medical interventions, the presence of registration in Ukraine of 
medicinal products specified in the CN, and compliance with the regulatory framework for 
the organization of medical care.

It should be noted that the use of some medicinal products (hereinafter referred 
to as medicinal products) that have demonstrated sufficient efficacy in international 
clinical trials and are used to treat children with CD may be restricted in Ukraine due to 
the lack of indications for the treatment of CD or the presence of restrictions on their 
use in children in the instructions for their medical use approved by the Ministry of 
Health (hereinafter referred to as the Ministry of Health).

According to Article 441 of the Law of Ukraine "Fundamentals of 
Ukrainian Legislation on Healthcare", unregistered medicinal products or 
registered medicinal products for indications not specified in the instructions 
for medical use or the summary of product characteristics may be used in the 
interests of curing a person only upon receipt of the written consent of the 
patient or his legal representative and informing the patient or his legal 
representative about the goals, methods, side effects, possible risks and 
expected results of treatment.
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The proposed CQ should not be considered as a standard of medical treatment. 
Compliance with the provisions of the CQ does not guarantee successful treatment in 
every specific case, it cannot be considered as a guide that includes all necessary 
treatment methods or, conversely, excludes others. The final decision regarding the 
choice of a specific clinical procedure or treatment plan should be made by the 
physician, taking into account the clinical condition of the patient and the possibilities of 
carrying out diagnostic and treatment measures in the healthcare facility. The physician 
is also responsible for checking the rules and regulations applicable to medicinal 
products and medical devices in force at the time of prescribing such medical 
technologies.

The main goal of the Kawasaki Disease Clinical Practice Guideline is to assist the 
physician and patient in making rational decisions in various clinical situations, and also 
to provide information support for improving the quality of clinical practice based on 
evidence of the effectiveness of certain medical approaches, medications, and 
organizational resources for medical care.
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AHA SCIENTIFIC STATEMENT
Update on Diagnosis and Management of Kawasaki Disease: A Scientific 

Statement From the American Heart Association 2024

Introduction

Kawasaki disease (KD)— is an acute febrile disease that affects 
predominantly in children under 5 years of age and is the leading cause of 
acquired heart disease in children in developed countries. Without treatment, 
about 25% of patients develop coronary artery dilation (CA) or coronary artery 
aneurysms (CAAs) [1].

The incidence of CD in the United States is 18 to 25 cases per 100,000 
children under 5 years of age; in Northeast Asian countries, including Japan, 
South Korea, China, and Taiwan, the rate is 10 to 30 times higher [1,2]. The 
pathogenesis of CD remains unknown, and diagnosis is based on established 
clinical criteria [1].

This update highlights key aspects of coronary artery disease and 
summarizes current clinical evidence published since the 2017 American Heart 
Association (AHA) scientific statement on diagnosis, cardiac imaging in acute 
coronary artery disease, and long-term management [1]. Although diagnostic 
criteria have not changed since the previous statement, early diagnosis of 
coronary artery disease remains critical to reducing the risk of developing 
ACA. Criteria have been published to identify patients at high risk of ACA in 
North America who may benefit from more intensive treatment early in the 
disease course [3]. Advances in cardiovascular imaging have improved the 
ability to detect CA stenoses in patients with coronary artery disease, but gaps 
in knowledge remain regarding the optimal frequency of serial monitoring 
and the best technique for detecting the risk of induced myocardial ischemia 
[4–7].

New data have improved understanding of the safety and dosing of a 
number of anti-inflammatory drugs used in CD. Some studies suggest that 
increasing initial anti-inflammatory therapy in high-risk patients may improve 
outcomes in coronary artery disease [8–10].

Large cohort studies and international registries have provided new 
information on clinical outcomes and risk factors for cardiovascular 
complications, in particular, it was found that children with transient dilation of 
the CA or small ACA (CA Z-score <5) have a minimal risk of adverse cardiovascular 
events, and most of them undergo remodeling to normal internal lumen [11–14].

However, there remains a significant gap in the transition of patients with HC to 
adult care, as well as in the management of women with HC and giant aneurysms 
who are receiving long-term anticoagulation therapy and planning to
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pregnancy. The document also discusses promising areas of research in the field of 
diagnostics and treatment of patients with CD.

Diagnostics
CD remains a clinical diagnosis characterized by fever, unilateral 

lymphadenopathy, rash, bilateral non-exudative conjunctival injection, 
swelling and erythema of the hands and feet, and oropharyngeal changes, 
including a strawberry tongue and reddened lips [1]. The diagnostic algorithm 
for complete or incomplete CD, taking into account confirmatory laboratory 
signs, is presented in Figure 1.

If ≥4 major clinical features are present, the diagnosis of CD can be made as 
early as the fourth day of fever [1]. Experienced clinicians can make the diagnosis as 
early as the third day of fever [1,15]. When evaluating infants and children suspected 
of having CD, consideration should be given to other childhood febrile illnesses that 
have similar clinical presentations. However, some symptoms, including oral ulcers, 
exudative pharyngitis, exudative or unilateral conjunctivitis, and vesicular rash, are 
not characteristic of CD.

Working group comment:the working group considers it appropriate to 
provide information on the differential diagnosis of Kawasaki disease with other 
febrile illnesses in children and multisystem inflammatory syndrome in children 
(MIS-C) in COVID-19 in the appendix to the Clinical Guideline.

Shock syndrome of KD is a rare but severe form of the disease in which 
patients present with vasodilatory shock, hypotension, and impaired 
perfusion, with or without myocardial dysfunction [16]. Because there is no 
pathognomonic test for KD, KD itself and the associated shock syndrome can 
be difficult to distinguish clinically from other hyperinflammatory conditions.

For example, in 2020, with the emergence of SARS-CoV-2 and the subsequent 
recognition of multisystem inflammatory syndrome in children (MIS-C), this new 
condition became part of the differential diagnosis of CD [17–19]. Although MIS-C 
and CD share clinical similarities, it has become increasingly clear during the 
COVID-19 pandemic that they are two distinct diseases. Some clinical features 
(including severe gastrointestinal symptoms—abdominal pain, vomiting, 
diarrhea, headache), laboratory findings (e.g., thrombocytopenia, lymphopenia, 
elevated troponin or BNP—B-type natriuretic peptide), and cardiac findings 
(decreased left ventricular systolic function, pericardial effusion) are more typical 
of MIS-C [17–22].

In contrast, rash, conjunctival injection, oral mucosal changes, and CA 
involvement are more common in patients with CD. Since 2022, the incidence of MIS-
C has decreased significantly, likely due to widespread immune development.
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to SARS-CoV-2 or a reduction in the ability of newer virus variants to cause MIS-C 
[23]. Machine learning algorithms have been developed to improve the 
differentiation between HC and MIS-C and may help clinicians distinguish between 
these diseases [24].

It is extremely important to diagnose HC within 10 days of the onset of fever.
— preferably on day 4–5 of illness in patients with complete CD and as early as 
possible (but no later than 10 days) in suspected incomplete CD. Treatment 
initiated within 10 days of fever onset is clearly associated with a reduced risk 
of dilatation or ACA. Identification of patients at high risk of ACA at the time of 
diagnosis allows for increased initial anti-inflammatory therapy, which may 
improve treatment outcomes. Although identifying all children with CD who 
are at risk of ACA in a multiethnic population remains a challenge, some 
criteria have been published for North America. These include age <6 months 
and a Z-score of CA ≥2.5 on initial echocardiography [25, 26]. Children under 1 
year of age are at higher risk of ACA compared with older children. This is 
supported by the prevalence of ACA in patients aged 6–12 months (40%) and 
<6 months (68%) [27]. Studies have shown that infants <6 months of age are at 
particularly high risk of developing ACA, with nearly 50% having a CA Z-score 
≥2.5 at the time of initial echocardiography [25, 26]. In a study by Son et al. [3], 
risk assessment criteria for a North American population were established, 
which included: age <6 months, Asian descent, CA Z-score >2 at initial 
echocardiography, and C-reactive protein
> 13 mg/dL (each parameter is scored 1 point, except for CA, which is scored 2 points). A 
score of ≥3 reliably predicts the development of ACA within 8 weeks of the acute phase of 
the disease. Although this scale emphasizes the increased risk in children <6 months of age, 
in Japan the criterion for high risk is considered to be age <12 months.

Identifying patients at high risk of developing AKA is important, as recent 
evidence suggests that such patients may benefit from intensification of initial 
anti-inflammatory therapy, as discussed in more detail in the section on the 
treatment of UC.

Key provisions:
1. The diagnosis of UC remains a clinical diagnosis for which there is no

pathognomonic diagnostic test.
2. If ≥4 main clinical signs are present, the diagnosis of full-blown UC is made

can be established on the 4th day of fever.
3. The diagnostic criteria for incomplete form of CD remain unchanged,

however, clinicians are advised to make the diagnosis as early as possible to prevent CA 
dilation and the development of aneurysms.

4. MIS-C should be included in the differential diagnosis of HC, although from 2022
The incidence of this syndrome has decreased significantly over the years.
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5. Although identifying all children with CD who are at risk
Although the development of ACA in multiethnic populations remains 
challenging, a significant body of data suggests that a right CA or left anterior 
descending coronary artery Z-score ≥2.5 at diagnosis and age <6 months are 
markers of high risk across racial and ethnic groups; such patients should be 
considered for intensified initial therapy.

CARDIAC VISUALIZATION IN THE ACUTE PHASE OF CHD 
Echocardiography (Echo CG)
Echocardiography is the main imaging modality in CHD. It is noninvasive, 

has high spatial and temporal resolution, and provides rapid visualization of 
proximal CA abnormalities. Imaging standards for echocardiography during 
patient preparation, technical standards for CA assessment, and quantification of 
echocardiographic findings are listed in Table 1. The most common locations of 
ACA are the proximal left anterior descending branch and the proximal right CA; 
the posterior descending branch is the least commonly affected [1, 28]. The left 
main CA rarely has ACA in the absence of aneurysms in the anterior descending 
or circumflex arteries. CA lumen dimensions are normalized to body surface area 
using Z-scores. The 2017 AHA guideline introduced a Z-score-based classification 
of ACA [1]. The 2020 Guidelines of the Japanese Society of Cardiology also 
adopted the classification of ACA using Z-scores [29, 30]. The routine use of CA Z-
scores has provided a certain level of standardization in the quantification of CA 
size, but challenges still remain. Even a small error in measuring CA diameter can 
translate into a significant difference in Z-score, which can alter the classification 
of CA, especially in young children. Accurate anthropometric measurements 
(body weight and height) are necessary to correctly calculate body surface area 
and avoid errors in determining Z-scores, which can lead to over- or 
underestimation of arterial size.

Several systems for calculating Z-scores for CA have been published to date 
[30–34], but no single standard Z-score system for CA has been established, which 
accounts for the variability in their use across studies. Studies have shown that when 
comparing different Z-score systems, the classification of the level of risk of CA 
damage may change. [35–37] Thus, for reliable monitoring of the condition of 
patients with CH, it is important that the medical institution uses the same Z-score 
formula for consecutive assessments over time.

Working group comment:determining the risk category for damage The 
calculation of CA and ACA formations based on Z-scores in Ukraine is carried out 
using the Dallaire & Dahdah calculator, which can be found at the link: (http://
www.parameterz.com/refs/dallaire-jase-2011 Accurate measurements of a child's 
weight and height are critical to avoid over- or underestimation of the CA Z-score.

http://www.parameterz.com/refs/dallaire-jase-2011
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The risk stratification of CAD adopted in the 2017 AHA guideline [1] and 
in the updated 2024 AHA guideline were based on formulas proposed in 
studies by the National Heart, Lung, and Blood Institute's (NHLBI) Pediatric 
Heart Network [32].
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Figure 1. Diagnostic algorithm for the diagnosis and management of 
Kawasaki disease

Working group comment:
information on the algorithm of actions in case of suspected incomplete HC.

the working group considers it appropriate to provide

Algorithm of actions for incomplete Kawasaki disease

1A UC expert should always be consulted if necessary. 2 Clinical 
features of UC are listed in Table
3. Clinical features not typical of CD include exudative conjunctivitis, exudative pharyngitis, 
oral ulceration, bullous or vesicular rash, generalized lymphadenopathy, or splenomegaly. If 
these features are present, alternative diagnoses should be considered. 3 Children younger 
than 6 months may have prolonged fever without other criteria for CD. These children are at 
particularly high risk for coronary vascular anomalies.
4 Echocardiogram results are considered positive if one of the following 3 conditions is 
present: Z-scores (standardized score) >2.5 for the left anterior descending artery or right 
CA; CA aneurysms are present; or >3 of the following are present: decreased left ventricular 
function, mitral regurgitation, pericardial effusion, or Z-scores for the right or left anterior 
descending CA or right CA are 2-2.5.
5 If the EchoCG results are “positive”, treatment should be carried out until the 10th day 
from the onset of fever or after 10 days if fever and signs of systemic inflammation (C-
reactive protein, erythrocyte sedimentation rate) persist.

6 Peeling that begins below the nail bed of the fingers and toes is typical.
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Diagnosis, Treatment, and Long-Term Management of Kawasaki Disease 2017 A Scientific 
Statement for Health Professionals From the American Heart Association

Echocardiography should not delay initiation of therapy, and normal 
echocardiography does not exclude the diagnosis of CD [1, 38]. In the 
presence of pathological changes, echocardiography is a useful adjunct to 
confirm the diagnosis. Normal echocardiography early in the first week of 
illness does not exclude the possibility of later development of AKA. Repeat 
echocardiography should be performed during hospitalization and before 
discharge in patients with high-risk clinical features or resistance to 
intravenous immunoglobulin (IVIG), defined as persistent or recurrent fever 
≥36 hours after completion of the initial IVIG infusion. Body temperature, 
clinical status, and laboratory values   should be closely monitored during 
hospitalization. In the event of a re-elevation of fever within a week of 
discharge

Table 1. Echocardiography imaging standards for patients with CD

Patient preparation Technical aspects of the assessment

coronary arteries
High quality

rating
Quantitative assessment

Equipment
1. Usage

sensor
maximum
possible frequency

2. Dynamic recording
video or digital
digital cine

Left main coronary artery (LMCA): 
imaging techniques
1. Short axis at the level of the 

aortic valve (PSAX — 
parasternal short axison a level 
AoV)

2. Parasternal long section of the 
left ventricle with an upper 
tangential slope (PLAX
— parasternal long axis of the left 
ventricle)

3. Subcostal long axial section of the 
ventricles (subcostal ventricular 
long axis)

Availability
aneurysm
or
thrombosis
KA

CA damage by Z-scores
(normalized to body 
surface area – BSA)

1. No lesion: Z-score <2 in all 
segments
2. Dilation only: Z-score from 2 to 
<2.5
3. Small aneurysm: Z-score ≥2.5 

to <5
4. Medium aneurysm: Z-score 

≥5 to <10 and absolute size 
<8 mm

5. Large or giant aneurysm: Z-
score ≥10 or absolute size 
≥8 mm It is advisable to 

repeat Echo CG more 
frequently in the acute phase 
in patients with CA lesions until 
their size stabilizes or before 
discharge - especially

patients with
high-risk factors (age <6 
months or baseline Z-score 
≥2.5).

with

in

Sedation should be considered in 
the following cases:
1. Children aged <3 years
2. Non-contact or

excited children who are 
not cooperative under
examination time

Front
coronary artery (LAD):
1. Short axis at the level of the 

aortic valve (AoV) and the left

distal

descending branch left Violation
regionally
y
short-lived
myocardial infarction

Ventricular function
1. LV ejection fraction or 
measurement

(decrease
LV functions
approximately 20% of patients 
at the time of presentation and

in M-mode
systolic
turns outventricle

part
(LV);

LAD
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passes in front of the 
pulmonary valve (PV)

2. Parasternal long slice of the left 
ventricle with an upper 
tangential inclination (PLAX)

is associated with CA 
damage [33].

2. End-diastolic volume or LV 
dimensions
3. End-systolic volume or LV 
dimensions
4. Diastolic

LV/RP
5. LV deformity

function

Circumferential branch of the left coronary artery:

1. Short axis at the level of the 
aortic valve (PSAX)

2. Apical four-chamber view (apical 
4-chamber) — lower view in the 
left atrioventricular groove

Availability
atrioventricular
regurgitation

or degree

Right coronary artery (RCA), 
proximal segment:
1. Short axis at the level of the 

aortic valve (PSAX)
2. Parasternal long slice of the left 

ventricle with a lower tangential 
slope (PLAX)

3. Subcostal coronal section in the 
right ventricular outflow tract 
(RVOT) region

4. Subcostal short-axis section at 
the level of the atrioventricular 
groove (SAX)

Availability
pericardial effusion

and dimensions

PCA, middle segment:
1. Parasternal long slice of the left 

ventricle with a lower tangential 
slope (PLAX)

2. Apical four-chamber view (apical 
4-chamber)

3. Subcostal long axial section of 
the left ventricle

4. Subcostal short-axis section at 
the level of the atrioventricular 
groove (SAX)

Aortic root dimensions (in more 
than 10% of patients with the 
disease
observed
aortic root >2)

Kawasaki
Z-score

PCA, distal segment:
1. Apical four-chamber view (apical 

4-chamber), lower view

2. Subcostal long axial section of 
the atria, lower view

Posterior descending artery: 1. 
Apical 4-chamber view, inferior view

2. Subcostal long axial section of 
the atria, lower view

3. Parasternal long slice with lower 
tangential inclination (PLAX)

4. Section in the plane of the posterior 
interventricular sulcus
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An echocardiogram should be performed urgently if there is no clear alternative 
diagnosis.

In patients without CAD at the time of admission, echocardiography 
should be repeated within 1–2 weeks after discharge, as a small proportion of 
patients may develop CAD during this period, and early detection allows for 
timely initiation of additional anti-inflammatory therapy. In patients who 
respond to anti-inflammatory therapy and have normal echocardiography at 
diagnosis and 1–2 weeks after discharge, the likelihood of developing CAD is 
extremely low.

A recent study showed that in this category of patients, 98.6% had 
normal echocardiographic results at 4–6 weeks of illness, suggesting that 
further cardiac surveillance could be discontinued unless new clinical 
indications arise [39]. The few patients (1.4%) who showed signs of new CAD 
within 4–6 weeks of follow-up after initially normal echocardiographic results 
all had CAD Z-scores <5, and the CAD changes were transient and normalized 
during the first year of follow-up. In patients at risk level 2 (CAD Z-score 2 to 
2.5), follow-up is recommended 1–2 weeks after discharge and a repeat visit in 
4–6 weeks if echocardiographic results, clinical status, or laboratory 
parameters remain abnormal after 1–2 weeks (Table 2). However, patients in 
whom CAD was not adequately visualized or in whom inflammatory changes 
have not regressed should be reexamined sooner than 4–6 weeks. In patients 
with a CA Z-score ≥2.5, it is advisable to repeat echocardiography at least twice 
a week during hospitalization until dilation resolves or aneurysm progression 
stops (Figure 2).

The maximum CA Z-score achieved during the course of the disease is 
the most reliable prognostic indicator and determines the AHA risk 
stratification and subsequent patient management (Table 2). Patients with a 
CA Z-score ≥2.5 should also have a pre-discharge echocardiogram and a 
follow-up echocardiogram within a week of discharge. The presence of CA 
dilation does not confirm or exclude structural damage to the arterial wall, 
whereas a documented anatomical aneurysm indicates morphological 
damage [40]. The Z-score alone does not determine the nature of the coronary 
artery damage.

Other echocardiographic investigations are listed in Table 1. Myocardial 
dysfunction with reduced ejection fraction is present in approximately 20% of 
patients at diagnosis and is associated with dilatation of the coronary arteries 
or aortic arch [41]. Deformation imaging techniques, including both 
ventricular and atrial deformation, are increasingly being used in CHD; 
however, the clinical utility and prognostic impact of these parameters are not 
yet fully established [42].
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Key provisions:
1. Echocardiography remains the primary non-invasive imaging modality for

assessment of CAs, and the accuracy of measuring their size is crucial for patients 
with CD.

2 Institutions should use the same formula to calculate Z-scores over 
time for the same patient; using different formulas may alter the classification 
of risk for CAD.

3. Accurate measurements of patient weight and height are critical for
avoiding over- or underestimation of the Z-score of the CA.

4. The ACA classification defined in the 2017 AHA guideline is useful
from an epidemiological point of view. However, the Z-score alone does not allow us to assess the nature of the 

damage to the wall of the coronary artery.

TREATMENT OF KAWASAKI DISEASE
Treatment of UC begins with identifying patients at standard and high 

risk at diagnosis. Patients at standard risk can receive therapy with 
intravenous immunoglobulin (IVIG) and aspirin. Patients at high risk may 
benefit from intensification of treatment with IVIG and additional anti-
inflammatory therapy to reduce the risk of AKA. This section discusses: initial 
therapy for acute phase UC, treatment in the event of resistance to IVIG, 
intensification of initial therapy in high-risk patients, and additional 
approaches to the treatment of patients with refractory UC.

Working group comment:international nonproprietary name of the medicinal 
product Aspirin is acetylsalicylic acid (ASA).

According to the instructions for medical use, the drug with the 
international non-proprietary name acetylsalicylic acid is prescribed to patients 
over 18 years of age. The use of acetylsalicylic acid in children under 16 years of 
age may cause severe adverse reactions (including Reye's syndrome).

Initial therapy for acute UC
Intravenous human immunoglobulin (IVIG) at a dose of 2 g/kg body 

weight, administered over 8–12 hours, remains the standard of care for 
patients with acute phase CR to reduce inflammation. The duration of infusion 
may vary depending on the brand of IVIG used in a particular healthcare 
facility. Patients with persistent or recurrent fever lasting ≥36 hours after the 
completion of the initial IVIG infusion are defined as IVIG-resistant. IVIG is 
generally well tolerated. Hemolytic anemia is a dose-dependent complication 
of IVIG administration and occurs more frequently in patients with blood 
groups A, B, or AB [43, 44]. Recent data suggest that patients with
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In obese patients, it is advisable to calculate the dose of IVIg based on lean 
body mass to reduce the risk of hemolytic anemia [44]. Another potential 
complication is aseptic meningitis, which is usually transient and without 
sequelae. All live vaccines, including measles, mumps, rubella, and varicella, 
should be postponed for 11 months after IVIg administration, as passively 
administered antibodies may reduce the efficacy of these live vaccines. It 
should be noted that the erythrocyte sedimentation rate (ESR) increases after 
IVIg infusion, so this indicator is not a reliable marker of active inflammation 
after infusion.

In the acute phase of Kawasaki disease, ASA is prescribed, but its 
antiplatelet effect may be inhibited by concomitant use of nonsteroidal anti-
inflammatory drugs (NSAIDs). ASA is traditionally used in moderate (30–50 
mg/kg/day) or high (80–100 mg/kg/day) doses as anti-inflammatory and 
antipyretic therapy until body temperature normalizes within 48–72 hours. 
After that, low doses of ASA (3–5 mg/kg/day once a day) are used to provide 
antiplatelet effect after fever subsides and continue to be taken for up to 6–8 
weeks from the onset of the disease [1].

However, increasing evidence suggests that the use of moderate or high 
doses of ASA in the acute phase of the disease is not associated with improved 
outcomes in CA. Several retrospective cohort studies have found no difference 
in the incidence of ACA between patients receiving moderate or high doses of 
ASA [45, 46]. Two retrospective non-randomized cohort studies also found no 
difference in the incidence of ACA between patients receiving high or low 
doses of ASA in the acute phase [47, 48]. Furthermore, one retrospective study 
in Japan demonstrated that treatment without ASA in the acute phase of CC 
resulted in similar rates of ACA and resistance to IVLIG compared with 
medium-dose therapy [49]. Two meta-analyses have confirmed the absence of 
statistically significant differences in the incidence of AKA, resistance to IVLI, or 
length of hospital stay with different doses of ASA [50, 51]. A multicenter 
prospective open-label RCT is currently underway to compare the efficacy of 
moderate- and low-dose ASA in combination with IVLI in the acute phase of 
chronic hepatitis C [52].

In case of allergy or resistance to ASA, clopidogrel or dipyridamole may 
be used as an alternative therapy [1, 53]. Dual antiplatelet therapy (e.g., ASA 
plus clopidogrel) may be considered in patients with a coronary artery Z score 
≥5, but this use is largely extrapolated from the experience of adult patients 
with atherosclerosis after coronary artery stenting in the context of myocardial 
infarction [54]. Future data should clarify the optimal dosing of ASA in the 
acute phase of CHD, as well as
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the need for randomized controlled trials (RCTs) of dual antiplatelet therapy in 
patients with a coronary artery Z score ≥5.

Working group comment:according to the instructions for medical use, 
the drug with the international non-proprietary name clopidogrel is prescribed to 
patients over 18 years of age, the drug with the international non-proprietary 
name dipyridamole is not recommended for children under 12 years of age.

Table 2. Long-term treatment, thromboprophylaxis, and drug 
therapy for Kawasaki disease

Classes
fication
I
equal
risk
in

Description

coronary
x arteries

Frequency
observations after
stabilization of the spacecraft in

patient
or normalization
sizes at
discharge: medical history;

physical
examination; ECG;
Echocardiography

Diagnoses
ka
induced
oh
myocardium
flax
ischemia*
(stressful
tests)

Extended
coronary
visualization
I

Antitrom
bocitary
therapy

Anticoagulation

ulyantana
therapy

Consultation
tion with
questions
physical
activity
and

1
rating
<2)

(Z- Absence
damage
KA in any
which
moment

1–2
(consider
possibility
observation
after 4–6 weeks,
if
KA
or laboratory
inflammatory markers are
abnormal because
1–2 weeks); possible
termination
observation between
4 weeks and 1
year

weeks Not
shown

Not shown Low
ASA dose
for
6 weeks,
then
to stop

Not
shown

Consultation
tion during
each
visit

visualization
suboptimal

2
rating
2–2.5)

(Z- If
observes
only
expansion
– it
disappears

for
weeks -
year

1–2
(consider
after 6 weeks if 
abnormal
to decide
stored through
1-2 weeks); 1 year; 
possible termination
observation
after 1 year, if 
symptoms disappear;
spend
every 2–5
if the disease
stored

weeks
visit

Not
shown

Not shown Low
ASA dose
within 6
weeks;
if KA
normal
through

weeks, then
to stop

Not
shown

Consultation
tion during
each
visit

6
1

6

reviews
years,
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3
rating
2.5–<5)

(Z- 3.1 Small
aneurysm,
current or
persistent
and

If during
week
observed
progressive
expansion,
recommended
thorough
observation
once a week until the 
CA stabilizes;
6 weeks; 6 months; 12 
months; annually

1 Examined
every
3–5 years

Consider
coronary
KTA in 1
year as
basic;
can
consider
every 3–5
years

Low
ASA dose

Not
exposed

Consultation
tion during
each
visit

then

1.

3.2 Small
aneurysm,
regressed
to only
expansion
or to
norms

Within 1 week;
6 weeks; 1 year; 5 
years, possible
cessation
observation
conditions,

test and
CTA is normal

Examined
every 5
years

Consider
coronary
AND through
year
base
indicator;
can
consider,
if there is

induced
ischemia

Reception
low
doses of ASA
I will continue.

they go to
normal
x sizes

Not
shown

Consultation
tion during
each
visit

1
as

by
what is stress-
coronary

4† (Z-
rating
5–<10
and
absolutely

tny
size
<8 mm)

4.1: Average
aneurysm,
current or
persistent
and

Within 1 week
(if progressive
expansion, then
recommended
thorough
observation 1 time
per week
stabilization of the spacecraft);

weeks; 3 months; 6 months; 
12 months; annually

Examined
every
2–5 years

Consider
coronary
KTA in 1
year as
base
level;
can
consider
every
2–5 years

Low
ASA dose
plus
clopidogrel
l

Not
shown

Consultation
tion during
everyone;
to consider
limitation
activity;
self-restricted
ntion

to
6

4.2: Average
aneurysm,
regressed
to small
aneurysms

Within 1 week;
6 weeks; 6 months; 12 
months; annually

Examined
every
3–5 years

Consider
coronary
KTA in 1
year as
base
level;
can
to consider
every
3–5 years

Low
ASA dose

Not
shown

Consultation
tion during
each
visit

4.3: Average
aneurysm,
regressed
to
or
expansion

Within 1 week;
6 weeks; 6 months; 
12 months; every 2 
years

Examined
every
4–5 years

Coronary
KTA in 1
year is possible
consider
as a weekend
indicator,
if available
induced
ischemia

Low
ASA dose

Not
shown

Consultation
tion during
each
visitnorms

only

5† (Z-
rating

5.1:
or
gigantic
aneurysm,
current or

Big Within 1 week
(if the extension
progresses,
recommended
thorough
observation 1 time

Examined
every
6–12 months.

Consider
possibility
carrying out
initial
coronary
KTA

Low
ASA dose;
double
antithrombus
ocytic
therapy

Warfarin,
LMWH or
PLA

Consult
tation
during
each
visit;
limitation

≥10
or

with
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absolutely

tny
size
> 8 mm)

persistent
and

on
stabilization of the spacecraft);

weeks; 3 months; 6 months; 
9 months; 12 months, then 
every 6–12 months

week to
6

within 2–
6 miss.;
can
to consider
every
years,
carrying out
invasive
coronary
angiography

clopidogrel
lem can
be
considered

activity;
self-restricted
ntion

1–5
or

5.2:
or
gigantic
aneurysm,
regressed
to
average
aneurysms

Big Within 1 week
(if the extension
progresses, then
recommended
thorough
observation 1 time
per week
stabilization of the spacecraft);

weeks; 3 months; 6 months; 
9 months; 12 months, then 
every 6–12 months

Examined
every
2–5 years

Consider
coronary
KTA in 1
year
basic
repeat
and every
2–5 years

Low
ASA dose;
double
antithrombus
ocytic
therapy
clopidogrel
lem can
be
considered

Can
to consider
version
applied
no
warfarin
,
LMWH or
DOAC‡

Consult
tation
during
each
visit;
limitation
activity;
self-restricted
ntion

as
and

with
to

6

5.3:
or
gigantic
aneurysm,
regressed
to small
aneurysms

Big Within 1 week
(if the extension,
progresses then
recommended
thorough
observation 1 time
per week
stabilization of the spacecraft);

weeks; 3 months; 6 
months; 9 months; 12 
months, then annually

Examined
every
3–5 years

Consider
coronary
KTA in 1
year
basic
repeat
every
3–5 years

Low
ASA dose;
double
antithrombus
ocytic
therapy
clopidogrel
lem can
be
considered

Not
shown

Consult
tation
during
each
visit;
limitation
activity;
self-restricted
ntion

as
and

with
to

6

5.4:
or
gigantic
aneurysm,
regressed
to
or
dilations

Big During
(if
progresses
recommended
thorough
observation 1 time
per week
stabilization of the spacecraft);

weeks; 3 months; 6 months; 
9 months; 12 months, then 
every 1–2 years

1 week
dilation,

then

Examined
every
3–5 years

Consider
coronary
KTA in 1
year as
base
indicator,
and
repeat
and every
3–5 years

Low
ASA dose

Not
shown

Consult
tation
during
each
visit;
limitation
activity;
self-restricted
ntion

norms
only to

6

CTA - CT angiography; DOAC - direct oral anticoagulant; and LMWH - low molecular weight heparin.
* If symptoms are present, stress testing may be performed earlier. 
†Beta-blockers and statins may be considered.
‡Anticoagulation therapy may be considered in patients at risk of thrombosis (risk level 5.2). Lumbar 
narrowing may be associated with thrombosis, in which case anticoagulant therapy is warranted. When the 
trade-offs between thrombosis and bleeding risks are difficult to balance, consultation with a cardiac specialist 
may be helpful in developing a thromboprophylaxis regimen.
Adapted from McCrindle et al.1 Copyright © 2017 American Heart Association, Inc.

Treatment of resistance to IVLIG
Resistance to IVLIG is defined as persistent or recurrent fever lasting ≥36 

hours after completion of the first IVLIG infusion [1]. Such
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patients are at increased risk of developing AKA compared to those who responded to 
IVLIG treatment.

Various anti-inflammatory strategies with varying degrees of evidence have 
been studied for the treatment of resistance to IVLIG, including glucocorticosteroids 
(GCS), tumor necrosis factor alpha inhibitors (infliximab and etanercept), 
interleukin-1 inhibitors (anakinra), and cyclosporine (see Table 3).

Working group comment:
The generic names of infliximab, etanercept, cyclosporine, and anakinra do not have 
indications for the treatment of CD in their instructions for medical use.

medicines with international

Glucocorticosteroids
In Japan, risk scores for resistance to IVIG have been developed [55], but 

these scores have not demonstrated adequate predictive efficacy in North 
American cohorts [56]. In Japanese patients using the Kobayashi risk score, the 
RAISE (Randomized Controlled Trial to Assess Immunoglobulin Plus Steroid 
Efficacy for Kawasaki Disease; https://www.umin.ac.jp/ctr ; identifier: 
UMIN000000940) showed that the combination of IVLIG with prednisolone at a 
dose of 2 mg/kg per day for 5 days with subsequent gradual dose reduction 
orally resulted in a significantly lower incidence of CA lesions than IVLIG 
monotherapy (4 patients [3%] vs. 28 patients [23%]; risk difference 0.20; 95% 
CI: 0.12–0.28; P<0.0001) [57]. A follow-up study from RAISE, which included 724 
patients with CD who were at high risk of resistance to IVLI according to the 
Kobayashi scale, also demonstrated that IVLI therapy in combination with 
prednisolone reduced the incidence of IVLI resistance and reduced the 
incidence of CA to 5.9% according to American Heart Association (AHA) criteria 
and to 3.8% according to Japanese criteria [58]. Although the results of the 
RAISE study are convincing, they have not yet been confirmed in non-Japanese 
populations.

Infliximab and etanercept
The KIDCARE trial (Kawasaki Disease Comparative Effectiveness; https://

www.clinicaltrials.gov; identifier: NCT03065244) compared the efficacy of 
infliximab (10 mg/kg intravenously), a monoclonal antibody to tumor necrosis 
factor alpha (TNF-α), with re-infusion of IVLIG in patients refractory to initial 
IVLIG. The results of this trial showed that infliximab resulted in faster 
resolution of fever, reduced need for additional therapy, less severe anemia, 
and shorter length of hospital stay compared with re-infusion of IVLIG [59]. 
Since patients who had undergone initial intensive care were not included in 
the study,

https://www.umin.ac.jp/ctr
https://www.clinicaltrials.gov/
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therapy for AKA, statistical power to detect differences in clinical outcomes 
from AKA was limited.

Etanercept, a soluble TNF-α receptor antagonist, was studied as an 
adjunctive therapy to IVLIG in a multicenter, double-blind, randomized, 
placebo-controlled trial to evaluate its efficacy in reducing the incidence of 
IVLIG resistance [60]. Although the primary analysis did not show a significant 
difference in IVLIG resistance between the etanercept and placebo groups, a 
secondary analysis found a lower rate of IVLIG resistance in the etanercept 
group among children older than 1 year. In addition, patients with baseline CA 
dilation had less progression of this lesion.

Anakinra
Genes involved in the interleukin-1 signaling pathway are highly 

upregulated in patients with UC in the acute phase of the disease, and 
interleukin-1 blockers have been considered as potential therapies for this 
condition [61]. An open-label phase II study in 16 patients with IVIG-resistant 
UC demonstrated that anakinra, a recombinant interleukin-1β receptor 
antagonist, at doses of 2 to 6 mg/kg/day subcutaneously was well tolerated 
and associated with resolution of fever [62].

Cyclosporine
Cyclosporine is a selective T-cell inhibitor that blocks the calcium-

dependent calcineurin–NFAT signaling pathway (nuclear factor of activated T 
cells. nuclear factor of activated T cells), is also being studied as a treatment 
option for CD. Polymorphisms in genes related to calcium pathways and 
calcium channels are risk factors for CD susceptibility, highlighting the 
importance of the calcineurin–NFAT pathway[63]. In the placebo-controlled 
RCT KAICA (Kawasaki Disease Study to Assess the Efficacy of Immunoglobulin 
Plus Cyclosporine A; identifier: JMA-ILA00174) Japanese patients with high risk 
of resistance to IVLIG according to the Kobayashi scale were randomly 
assigned to receive either IVLIG in combination with cyclosporine (5 mg/kg 
daily for 5 days) or IVLIG alone [64]. Although the cyclosporine group had a 
higher incidence of treatment resistance, the incidence of CA at week 2 was 
lower in the IVLIG + cyclosporine group compared with the IVLIG alone group. 
However, this difference was not maintained at weeks 1 and 4. The incidence 
of adverse events did not differ between groups. However, the cyclosporine 
group had a higher incidence of relapse requiring additional therapy. In North 
America, a longer course of cyclosporine is usually used (Table 3). During 
treatment with cyclosporine, oral administration of magnesium (e.g., in the 
form of magnesium protein complex) is important to prevent 
hypomagnesemia. The brand name should also be considered.
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cyclosporine, as absorption may vary significantly between generic forms of 
the drug.

Figure 2. Management of progressive coronary artery aneurysms in chronic coronary artery 
disease in the acute phase(Addendum to the items indicated in the orange block onFigure 1).
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Table 3.Initial therapy, treatment intensification in patients with 
resistance to IVLIG or high risk in HC, as well as additional therapy 
options for refractory disease

Medicinal
means

Description Dose Additional medical
fastening

Initial
treatment
INFLUENCE Mixture

polyclonal
their
immunoglobe
lazy

IV, 2 g/kg over 8–12 hours; 
consider slower administration 
for shock in HC or
myocardial dysfunction; in 
obese patients
consider dosage with
taking into account lean body mass

The risk of developing hemolytic 
anemia in patients with
obesity, if not
ideal lean body mass is 
used

ASK Acetylsalicylic acid

tsylvan
acid

Oral, 30–50 mg/kg/day*, every 6 
hours; oral 3–5 mg/kg/day after 
fever subsides within 48–72 
hours;
* (used in many centers, 
although a prospective study 
is currently underway to 
determine the optimal 
dosage)

Should not be prescribed together 
with NSAIDs, as efficacy is 
reduced; for patients who cannot 
use aspirin, for example, with 
glucose-6-phosphate 
dehydrogenase deficiency
phosphate 
dehydrogenase or acute 
flu-like illness, can
use
alternative class
antiplatelet
drugs.

Intensification of treatment in patients with resistance to IVLIG or high risk for 
HC
Prednisolone Corticosteroids

roids
in accordance
to
protocol
RAISE

IV, 2 mg/kg/day, divided every 8 
hours for 5 days
(maximum 60 mg/day) during 
hospitalization; then oral 
prednisolone 2 mg/kg/day 
divided every 8 hours;
slow dose reduction
for 15 days (maximum 30 mg/
dose) after normalization of CRP 
levels

Famotidine is used to 
prevent stomach ulcers.

Methylprednisolone

ash
Corticosteroids
roids
in accordance with

north-east
Erican
we

IV, 2 mg/kg/day, divided every 
12 hours for 5 days (maximum 
60 mg/day) during 
hospitalization; then oral 
prednisone 2 mg/kg/day, 
divided every 12 hours; after 
CRP <1 g/L GCS

Famotidine is used to 
prevent stomach ulcers.
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research
pits

gradually reduced over 2–4 
weeks, reducing the dose by 
half every 5 days

Working group comment:on the 
moment of development of this CN 
medicinal product with an international 
non-proprietary name
Prednisone in dosage form for 
oral administration is not 
registered in Ukraine.

Infliximab Monoclone
flax
antibody
against
TNFα

IV, 10 mg/kg, administered over 2 
hours

Etanercept Soluble
receptor,
What
is connected
with TNFα and

TNFβ

Subcutaneous, 0.8 mg/kg 
once weekly × 3 doses

Additional treatment for refractory disease
Cyclospores
n

Inhibitor
calcineurin
in-NFAT
way

Oral, 5 mg/kg/day, divided 
every 12 hours; monitor serum 
level 2 hours after third dose 
(target level 300–600 ng/mL); 
begin gradual dose reduction 
(10% every 3 days), then

normalization of body 
temperature, clinical 
improvement, and decrease in 
CRP level ≤1.0 g/l or after 10 days 
of therapy, whichever comes later

You should use Neoral (not 
generic)
cyclosporine) through
Absorption variability; 
supplemental magnesium-
protein complex (133 mg) 
should be taken once daily 
while taking cyclosporine 
for
prevention of hypomagnesemia; 
should not be combined with
statins, as both drugs are 
metabolized by the 
enzyme system
cytochrome P450, which 
may increase the risk of side 
effects

Anakinra Recombinant
tny
antagonist
receptor
interleukin
y-1β

IV or SC, 10 mg/kg/day (IV is 
preferred)
divided every 12 hours 
compared to subcutaneous) 
during hospitalization; gradual
dose reduction in preparation for 
discharge (5 mg/kg per day
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within 1 day, then the drug is 
discontinued)

Second dose
INFLUENCE

IV, 2 g/kg, administered over 8–12 
hours

Increased risk
hemolytic anemia in
patients with blood groups A, B 
and AB

Cyclophosphine
copper

Alkylating
agents
block
replication
DNA

IV, 10 mg/kg/day in 1 or 2 
divided doses

Sufficient is needed
hydration; rheumatologist 
consultation recommended

*Used in many centers, although a prospective study is currently underway for
determining the optimal dosage.

Working group comment:in the Table3 the trade name of the medicinal product 
with the international non-proprietary name cyclosporine - Neoral is used, in accordance 
with the text of the prototype. The medicinal product with the international non-proprietary 
name cyclophosphamide, according to the instructions for its medical use, has no 
indications for the treatment of HC. Magnesium citrate - a protein complex containing 133 
mg of magnesium is not registered in Ukraine as a medicinal product.

Intensification of initial therapy in high-risk patients Intensification of 
initial therapy (dual therapy) may be beneficial for patients with high-risk 

UC disease (baseline AKA Z-score ≥2.5, babiesage <6 months, or are in the high-
risk category according to the Son score). In 18% of infants <6 months of age with 
normal echocardiography at diagnosis, within 8 weeks of diagnosis, the Z-score 
increased to ≥2.5, despite timely treatment with IVLI [25]. These findings were 
confirmed in a large cohort of patients in Latin America: in which infants <6 
months of age who received IVLI within the first 10 days of illness were 5 times 
more likely to develop a Z-score ≥2.5 than those aged <6 months who received 
IVLI within the first 10 days of illness.
> 6 months [26]. Treatment strategies for children with AKA in the acute phase 
of the disease are shown in Fig. 3. These treatments include: corticosteroids, 
tumor necrosis factor alpha inhibitors (e.g., infliximab and etanercept), 
interleukin-1 inhibitors (e.g., anakinra), and cyclosporine (Table 3) [60, 64–67]. 
Although short-term safety and pharmacokinetic data are available in patients 
with CD, allowing for more precise dosing regimens, the efficacy of these 
approaches has not yet been confirmed by RCTs.

Working group comment:inIn 2021, the results of a study by Japanese 
authors were published, evaluating risk models for CD to predict AKA in the 
Japanese population. The Son score had insufficient sensitivity and good 
specificity in a Japanese cohort of CD patients (Koichi Miyata, Masaru Miura,
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Tetsuji Kaneko et all. Evaluation of a Kawasaki Disease Risk Model for Predicting 
Coronary Artery Aneurysms in a Japanese Population: An Analysis of Post RAIS. J 
Pediatr. 2021 Oct:237:96-101.e3. doi: 10.1016/j.jpeds.2021.06.022. Epub 2021 Jun 18. 
DOI: 10.1016/j.jpeds.2021.06.022. In 2024, the results of Italian researchers (a single-
center study) were published. The Son score showed an association with AKA at one- 
and two-month follow-up, but not at six-month follow-up. The authors concluded 
that in the European population, the Son score should be validated in larger 
European samples and the observation time should be increased to 8 weeks 
(Adriano La Vecchia, Rita Stracquadaino, Lucia Mauri. Risk factors and scores for 
prediction of coronary artery aneurysms in Kawasaki disease: a European 
monocentric study. BMC Pediatr. 2024 Feb 23;24:139. doi: 10.1186/
s12887-024-04623- 3

Corticosteroids and infliximab
Several retrospective studies have compared the progression of ACA in 

patients treated with IVLI alone with those treated with dual therapy (IVLI plus 
corticosteroids or infliximab). Among a group of patients with HC and a Zscore ≥2.5 
on baseline echocardiography treated at three different centers with different 
approaches to ACA therapy, those treated with infliximab or corticosteroids in 
addition to IVLI had less progression of ACA size (increased Z-score
> 1 standard deviation unit) compared to those who received only IUIG
[10]. In addition, two other retrospective studies of infliximab (10 mg/kg) or 
methylprednisolone followed by oral prednisolone in combination with IVLIG 
demonstrated that intensification of primary therapy was associated with a 
higher likelihood of AKA regression in patients with AKA who had a Z-score 
≥2.5 at diagnosis [68,69]. Given the retrospective nature of the studies and the 
small number of patients, these results should be interpreted with caution; 
larger prospective randomized trials are needed.

Figure 3. Management scheme for patients with Kawasaki disease and acute
myocardial infarctionAdapted fromBrogan et al. [83]. © 2020 The Authors. Published 
on behalf of the BMJ Group. This article is open access and is licensed under the Creative 
Commons Attribution-NonCommercial License, which permits use, distribution, and 
reproduction in any format, provided the original source is properly cited and the use is 
non-commercial.Abbreviation:CT – computed tomography, ASA – acetylsalicylic acid, ACE – 
angiotensin converting enzyme CABG – coronary artery bypass grafting; IV – intravenous; 
NSTE-ACS – non-ST segment elevation acute coronary syndrome; PCI – percutaneous 
coronary intervention; tPA – tissue activator
plasminogen.
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Working group comment:according to the instructions for medical use of a 
medicinal product with the international non-proprietary name eptifibatide – the 
safety and effectiveness of its administration to children have not been studied.

Figure 3 shows the trade name of the medicinal product with the international 
non-proprietary name eptifibatide - Integrilin, according to the information provided in 
the prototype.

Anakinra
A phase I/IIa dose-escalation study of anakinra (2–11 mg/kg/day) in 22 

patients with acute phase HC and AKA demonstrated that both intravenous 
and subcutaneous administration of anakinra are safe in infants and children 
[66]. Intravenous administration every 8–12 hours during hospitalization for 
acute phase HC may provide sustained blood concentrations and avoid 
frequent subcutaneous injections. Although anakinra is well tolerated and is 
considered a potential treatment option for patients with AKA, there are 
currently no data on its efficacy in patients with coronary artery disease.

Cyclosporine
Cyclosporine was used in patients with AKA, which is appropriate because 

gene expression studies in post-mortem KA tissues from patients with CD have 
revealed increased transcription associated with cytotoxic T cells, the activity of 
which can be inhibited by cyclosporine [70].

Shock in Kawasaki disease
HC accompanied by hypotension, inadequate perfusion, or myocardial 

dysfunction is described as shock syndrome in HC. This form is characterized 
by a higher frequency of elevated CRP, hypoalbuminemia, and 
thrombocytopenia compared with HC without shock [16,71,72].

Hemodynamic instability usually improves rapidly after the 
administration of IVLI. Given the increased risk of IVLI resistance and CA 
damage, it is appropriate to consider intensifying the initial IVLI therapy by 
adding a second anti-inflammatory agent.

Working group comment:the members of the working group consider it 
appropriate to provide to the CN information on the symptoms and laboratory signs of 
another severe rare complication of CD - hemophagocytic lymphohistiocytosis (one of the 
varieties of macrophage activation syndrome).

Clinical and laboratory features of hemophagocytic lymphohistiocytosis 
(HLH)
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(Table adapted from Henter JI. Hemophagocytic Lymphohistiocytosis. N Engl J Med. 2025 Feb 6;392(6):584-
598. doi: 10.1056/NEJMra2314005. PMID: 39908433)

Sign Threshold value
1. Fever ≥38.5°C
2. Splenomegaly ≥2 cm below the costal margin
3. Cytopenia ≥2 of the following cell lines

Hemoglobin <90 g/l (in newborns <100 g/l)
Platelets <100 × 10⁹/l
Neutrophils <10⁹/l

4. Hypofibrinogenemia
or
hypertriglyceridemia

Fibrinogen≤1.5 g/l or triglycerides ≥3.0 mmol/l

5. Hyperferritinemia ≥500 μg/L
6. Hemophagocytosis Bone marrow, other tissues
7. Increased level

soluble CD25‡
≥2400 U/ml

The HLH-2004 diagnostic criteria were revised in 2024 by the Histiocytosis Society. 
According to the HLH-2004 criteria, at least five of the eight criteria must be met to make the 
diagnosis. In the revised criteria, natural killer (NK) cell activity has been removed, and five of 
the seven remaining criteria must be met to make the diagnosis.
HLH – hemophagocytic lymphohistiocytosis

‡ Soluble CD25 is also known as soluble interleukin-2 receptor α

ADDITIONAL THERAPY FOR AKA

Cyclophosphamide
In patients with giant aneurysms that continue to progress despite IVIG 

and other adjunctive NSAIDs, cyclophosphamide, an alkylating agent that 
blocks DNA replication and is used in patients with CD who are refractory to 
multiple prior therapies, may be considered. [73] It is usually administered in 
collaboration with pediatric rheumatologists. Patients should be adequately 
hydrated during cyclophosphamide therapy.

Statins
Statins have pleiotropic, antioxidant, and anti-inflammatory properties 

that contribute to the maintenance of endothelial cell homeostasis and block 
endothelial to mesenchymal transformation, a process that may play a role in 
the pathogenesis of acute phase CR. In a Phase I/IIa study of atorvastatin in 
children aged 2 years and older with acute CR and a Z-score ≥2.5, 34 patients 
were treated for up to 6 weeks in a dose-escalation study with atorvastatin 
from 0.125 to 0.75 mg/kg/day [74]. Atorvastatin was well tolerated
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all patients, and 18 of them received treatment at the highest dose without 
any side effects. Gene expression profiling showed that cultured endothelial 
cells incubated with serum from patients with CD who received IVLIG, 
infliximab, and atorvastatin demonstrated improved endothelial function and 
reduced inflammatory markers compared with the control group (IVLIG + 
infliximab without statins) [75]. However, to date, no RCT has tested whether 
the use of statins in the acute phase of CD improves clinical outcomes, so this 
remains a promising area for further research.

Working group comment:medicinal product with international non-proprietary use The 
drug called atorvastatin, according to the instructions for its medical use, is not prescribed to 
children under 10 years of age.

Anticoagulant therapy for coronary artery aneurysms
Patients with large ACAs are at risk of CA luminal thrombosis in both the 

acute and chronic phases of the disease. Such patients are traditionally 
prescribed antiplatelet therapy (usually ASA at a dose of 81 mg daily or dual 
antiplatelet therapy - ASA + clopidogrel) and anticoagulant therapy - warfarin 
or low molecular weight heparin (LMWH).

Working group comment:according to the instructions for medical The 
use, safety and efficacy of the medicinal product with the international non-
proprietary name enoxaparin (low molecular weight heparin) in children have 
not been established.

In this update, compared to the 2017 AHA Guidelines, anticoagulation 
therapy may be considered in patients with large or giant aneurysms that 
have regressed to medium-sized aneurysms and may be at risk for thrombosis 
(risk level 5.2). Lumbar reduction may be associated with thrombosis, in which 
case anticoagulation therapy is indicated. The increased risk of bleeding with 
anticoagulation therapy, particularly with triple therapy, should be weighed 
clinically, and consultation with a specialist in the treatment of CHD may be 
helpful in developing a thromboprophylaxis regimen.

A prospective registry study showed that warfarin and LMWH are 
equivalent in preventing thrombosis in large ACAs after HC [76]. Despite 
adequate clinical efficacy, both approaches have tolerability issues, particularly 
bleeding complications and ease of administration are concerns. Warfarin is 
difficult to treat in many children, with international normalized ratios in the 
target range.
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range in only two-thirds of cases, and twice-daily LMWH injections can be 
difficult [77]. Direct oral anticoagulants (DOACs) are a potential alternative for 
thromboprophylaxis. They are characterized by low rates of clinically 
significant bleeding and thrombosis, convenient dosing (once or twice daily 
orally, depending on body weight), and minimal laboratory monitoring. [78,79] 
In addition, they have few drug and food interactions, making them attractive 
for use in pediatrics. In the international 3-month RCT ENNOBLE-ATE 
(Edoxaban for Prevention of Blood Vessels Being Blocked by Clots in Children 
at Risk Because of Cardiac Disease; NCT03395639), edoxaban was found to 
cause treatment-emergent adverse events in 46.8% of patients (51 of 109), 
compared with 41.4% (24 of 58) in the standard anticoagulant treatment 
group [78]. In the one-year apixaban study SAXOPHONE (Safety of Apixaban 
on Pediatric Heart Disease on the Prevention of Embolism; NCT02981472) in 
children with cardiac disease, apixaban was shown to be safe and well 
tolerated, with no thromboembolic events in patients with HC (HC was 14% of 
the 192 study participants) [80]. For severe bleeding in patients receiving 
DOACs, reversal agents such as prothrombin concentrates and the antidote 
andexanet alfa are available [81]. Further data on the safety and efficacy of 
DOACs in patients with HC may be obtained from post-marketing surveillance 
and require additional studies.

Working group comment:according to the instructions for medical use of 
medicines with international non-proprietary names edoxaban, apixaban (direct 
oral anticoagulants)—The effectiveness and safety of their use in children (under 
18 years of age) have not been established.

At the time of development of this Clinical Guideline, the medicinal product with 
the international non-proprietary name andexanet alfa was not registered in Ukraine.

Key provisions:
1. Intensification of primary therapy by adding anti-inflammatory

therapy (dual therapy) may be beneficial for patients with CD who are at high 
risk.

2. Patients with large ACAs require a combination of antiplatelet and
anticoagulant therapy.

3. Newer POACs are not as dependent on vitamin K as warfarin, and do not
require regular therapeutic monitoring, typical of warfarin or LMWH.

4. New POACs may be a more convenient and safer alternative
compared to warfarin or LMWH.
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5. To confirm the safety and efficacy of DOACs in patients with
Further research is needed on HC.

TACTICS FOR MYOCARDIAL INFARCTION
The risk of myocardial infarction (MI) in patients with CHD and ACA is highest 

within the first 2–3 months after disease onset [82]. Although the risk of MI 
decreases after 2 years from disease onset, patients with large or giant ACA remain 
at constant risk of ischemia throughout their lives [1, 82–85]. Acute MI is a medical 
emergency [11, 82, 86, 87]. Its management is divided according to the presence of 
ST-segment elevation: ST-segment elevation MI (STEMI): results from sudden 
complete occlusion of a segment of the coronary artery, resulting in transmural 
ischemia with myocardial damage or necrosis [54]. Non-ST-segment elevation acute 
coronary syndrome (NSTE-ACS): includes chest pain, elevated troponin levels, and 
nonspecific ST-segment and T-wave changes on the ECG. This condition indicates a 
mismatch between myocardial oxygen demand and blood flow, which causes 
damage to the heart muscle, but without the extensive necrosis characteristic of 
STEMI [54].

Working group comment:treatment of acute coronary syndrome in Ukraine 
is carried out in accordance with industry standards in the field of healthcare.

The treatment of children with CHD who experience first-time ischemia 
requires an urgent and coordinated response from a multidisciplinary 
cardiology team, including: interventional cardiologists (pediatric and adult), 
cardiologists, and cardiac surgeons — both pediatric and adult [29, 54, 82, 83].

The symptoms of acute coronary syndrome in patients with CHD may differ 
from the classic manifestations of MI in adults with atherosclerosis [82, 83]. In 
infants and young children, symptoms are often nonspecific: poorly localized pain, 
incomprehensible crying, restlessness, unusual pallor, sweating [82, 83]. In older 
children, the following may be observed: pain in the chest, arm, or abdomen, 
shortness of breath, vomiting, and skin discoloration [82, 83]. Treatment strategies 
presented inRice.3, extrapolated from adult guidelines for coronary 
revascularization and expert consensus [54, 82, 83].

If a patient with STEMI is transported to a cardiac catheterization laboratory 
within 90 minutes of an experienced interventional cardiologist, percutaneous 
coronary intervention (PCI) can be performed. If intervention is not possible, 
medical thrombolytic therapy is recommended. This is especially important in 
very young children, as there are no appropriate catheter sizes for performing 
PCI in infants for acute MI [29]. NSTE-ACS (non-ST-segment elevation MI) can 
progress to STEMI, especially in the first months after the onset of CHD. 
Antiplatelet and anticoagulant therapy are prescribed after acute MI.
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Anticoagulant therapy. β-blockers, statins, angiotensin-converting enzyme 
(ACE) inhibitors may also be considered [29, 54].

Key provisions:
1. The risk of MI in patients with HC and ACA is highest during the first 2–3

months after the onset of the disease.
2. Acute coronary syndrome in patients with CH may manifest

different from the classic symptoms of MI in adults with atherosclerosis.
3. Medical institutions that monitor patients with COPD and

giant AKAs, should have a multidisciplinary cardiology team and an approved 
protocol for responding to serious cardiovascular complications.

LONG-TERM MANAGEMENT OF PATIENTS WITH CHD
Long-term management of patients with CHD depends on the extent of 

CA involvement, taking into account the maximum Z-score achieved during 
the acute phase of the disease. Patients are stratified by risk based on the 
maximum CA size and the associated Z-score. The main goals of long-term 
follow-up are to prevent thrombosis and MI, and to provide advice on optimal 
cardiovascular health. CA dilation usually occurs early in the acute phase of 
CHD, with maximum CA size achieved by the second or third week of illness. In 
some patients, the increase in CA diameter may persist for up to 6 weeks after 
illness, and in particularly severe cases (rarely) for more than 2 months.

Patients with persistent AKA, defined as a Z-score ≥2.5 after 6 weeks, are 
considered to have long-term arterial damage [1, 29]. However, the level of risk 
for adverse cardiac events and the need for further follow-up are variable and 
should be determined based on current scientific evidence. Since the publication 
of the 2017 AHA Guidelines, a number of studies have been conducted to assess 
the risk of adverse cardiac events and regression of AKA.

Several recent studies have shown that in patients with small ACAs, the 
internal lumen of the CA usually normalizes over time, and the risk of adverse 
cardiac events is almost zero. In a large registry study of 1651 patients, 
normalization of the CA diameter was recorded in 99 ± 4% of patients with 
small ACAs and in 92 ± 1% of patients with medium ACAs during 10 years of 
follow-up. In addition, no adverse cardiac events occurred in patients with a 
maximum Z-score of CA <10 [14]. In a 2018 Japanese multicenter retrospective 
cohort study involving 1006 patients, the 10-year coronary event-free survival 
was: for patients with small ACAs — 100% in boys and girls, for medium ACAs 
— 94% in boys and 100% in girls [12]. A large number of other smaller studies 
in different populations have demonstrated similar results, including 
regression of small and medium ACAs.
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in most patients and with extremely rare cardiac complications [11]. These data suggest 
that in patients with small ACAs, the frequency of visits and examinations can be 
reasonably reduced (Table 2) [14].

Visualization monitoring
Imaging monitoring of CHD should be individualized based on the 

presence and extent of CA involvement, from maximal to current CA 
involvement, and the rate of CA size change and ventricular function. 
Transthoracic echocardiography remains the primary imaging modality for 
monitoring CHD, especially in childhood. However, it is less reliable in older 
children due to poor acoustic window quality. Its sensitivity for detecting distal 
CAD is lower than that of computed tomography angiography (CTA) [88]. 
Transesophageal echocardiography may be used in adolescents and adults 
with CHD if visualization through transthoracic acoustic windows is poor (e.g., 
obesity or pulmonary artifacts).

Enhanced coronary imaging using coronary CTA, cardiac magnetic 
resonance imaging (MRI), or invasive coronary angiography are important 
tools for surveillance in HC.

Coronary CT angiography
Coronary CTA allows visualization of all segments of the coronary tree, 

reliably assessing ACA, thrombosis, and detecting CA stenoses (≥50%) in 
patients with CHD [89, 90]. CTA has a higher spatial resolution than cardiac 
MRI for detecting distal CA lesions and thrombi, although it is associated with 
radiation exposure. Modern dose-reduction technologies and dual-source CT 
scanners have reduced radiation exposure to <1 mSv in some studies [89]. β-
blockers may be required to reduce heart rate before gated CTA. Transthoracic 
echocardiography and CTA show a high level of concordance in the 
assessment of proximal CA segments, particularly in the measurement of 
aneurysms [91].

There are currently no normal values   for CTA in children, so clinical 
practice often applies Z-scores calculated from echocardiography to proximal 
CTA results. Although this approach is not ideal, studies have shown excellent 
agreement in proximal CA measurements even in small cohort studies, and 
high reliability of CTA results for coronary aneurysms, both between studies 
and within a single study in CHD. [91]
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Coronary CTA in the distal coronary vessels usually shows smaller sizes 
than transthoracic echocardiography, but coronary CTA better detects distal 
coronary artery segments than transthoracic echocardiography [91,92].

Coronary CTA is also used in patients with symptoms of acute MI. The 
fractional flow reserve (FFR) method calculated from CTA data is a 
physiological modeling method that simulates coronary blood flow obtained 
from coronary artery CTA and is used in adults with coronary artery disease to 
assess stenoses [93]. This is an active area of   research, and future work on 
CT-based FFR in patients with CHD may help identify stenoses that require 
intervention. For patients with ACA, long-term monitoring using coronary CTA 
is appropriate and informative.

Calcification in ACA occurs late in the course of CHD, and significant 
calcification may complicate measurement of CA on coronary CTA. Tsuji et al. 
[94] reported that the incidence of aneurysmal calcification was: 10% at 10 
years, 38% at 20 years, and 72% at 30 years after the initial episode of CHD in 
patients with persistent aneurysms. Kahn et al. [95] evaluated patients with 
CHD with CT to determine the calcium index and demonstrated that only 
patients with persistent coronary lesions had calcified segments.

Coronary artery calcium index assessment is useful in adult patients with 
unknown coronary artery disease after childhood coronary artery disease to screen 
for calcification as a marker of ACA.

In these patients, further follow-up with coronary CTA is necessary for 
further evaluation of ACA. Given the current technology in reducing the 
radiation dose and time of CTA, this method can be used in patients with 
progressive giant ACA during hospitalization and immediately before 
discharge, for short-term assessment of aneurysm size. Coronary CTA can also 
be useful 1 year after diagnosis as a baseline study for further dynamic follow-
up of patients with ACA, especially in cases of: large or giant aneurysms, 
presence of distal ACA, limited visualization on echocardiography due to 
suboptimal echocardiographic windows) (Table 2). In addition, CTA can be 
used for long-term follow-up: in case of suspected progressive stenosis, to 
confirm thrombus formation detected on echocardiography, in case of 
suspected acute coronary syndrome during clinical observation, according to 
Table 2.

Cardio MRI
Cardiac MRI allows visualization of the coronary arteries, assessment of ventricular 

function, and myocardial status without the use of ionizing radiation. Limitations and
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Features in children: Visualization of the coronary arteries in children can be difficult due 
to high heart rates and small vessel diameters. MRI imaging requires sedation in 
children under 8 years of age.

In adults, ferumoxytol-enhanced coronary MR angiography has been 
used and correlates well with invasive catheter angiography for the diagnosis 
of CA stenosis [96, 97]. Matsumoto et al. [98] demonstrated that 3D turbo-
spleen imaging of the CA vessel wall was equivalent to standard 2D dual 
inversion-reconstruction turbo-spleen echocardiography in a small cohort of 
patients with CH.

Working group comment:at the time of development of this Clinical Guideline 
The drug with the international non-proprietary name ferumoxytol is not registered in 
Ukraine.

The 2020 MRI Society Expert Statement on Acquired Childhood Heart 
Diseases suggests a comprehensive MRI imaging protocol for patients with CHD 
to assess the walls and lumen of the coronary arteries, detect myocardial 
inflammation (T2-weighted imaging), detect fibrosis (T1-weighted imaging and 
late enhancement with gadolinium-enhancing paramagnetic contrast agents, and 
assess at rest and with exercise. [5]. In the recovery phase after CHD, patients 
demonstrate a decrease in circular and longitudinal strain on cardiac MRI, even 
after normalization of systolic function on standard imaging, regardless of the 
presence of ACA [99]. Myocardial fibrosis is an ischemic disease that occurs in a 
small number of patients with severe ACA and is not necessarily limited to areas 
of reduced perfusion [100].

Patients who have experienced shock syndrome in chronic heart failure, 
especially those with myocardial dysfunction, may be at higher risk of developing 
myocardial fibrosis in the long term, and are therefore recommended to undergo 
cardiac MRI later in life [101]. Decreased myocardial perfusion reserve on cardiac 
MRI has been found in patients with chronic heart failure with persistent and 
even regressing ACA on follow-up [102]. Stress testing with cardiac MRI imaging 
can be performed using: inotropic agents (dobutamine), coronary vasodilators 
(adenosine, dipyridamole, or regadenoson). Cardiac MRI imaging with adenosine 
reveals induced perfusion defects in chronic heart failure patients with ACA [100]. 
Regadenoson, a more selective and hemodynamically safe vasodilator, shows 
promise in children with CHD and ACA and may help identify patients who 
require revascularization [103]. However, the relationship between cardiac MRI 
findings and clinical outcomes in patients with CHD remains a subject of further 
investigation.

Working group comment:at the time of development of this Clinical Guideline The drug 
with the international non-proprietary name ragadenoson is not available in Ukraine.
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registered. The safety and efficacy of the medicinal product with the international 
non-proprietary name dobutamine in children have not been established.

The medicinal product with the international non-proprietary name 
adenosine, according to the instructions for its medical use, is not for use in 
children.

Invasive imaging of the CA
Invasive coronary angiography allows detailed assessment of coronary 

anatomy, including stenoses, collaterals, and the anatomy of peripheral 
arteries and the internal mammary artery. It is usually performed in patients 
who are scheduled for percutaneous coronary revascularization (e.g., in acute 
myocardial infarction, angina, or a positive stress test for induced ischemia) or 
in cases where noninvasive imaging modalities (CT, MRI) are insufficiently 
informative for clinical decision-making.

PRK is a method of assessing the pressure difference between the 
proximal and distal stenotic artery during invasive coronary angiography. It is 
a widely used tool for assessing CA lesions and determining the need for 
percutaneous coronary intervention. [54]. According to the American College 
of Cardiology / AHA / Society for Cardiovascular Angiography & Interventions 
Guidelines (2021), percutaneous revascularization is not recommended if PRK 
>0.8 in atherosclerotic disease, as this indicates adequate blood flow in the CA 
[54]. The use of PRK in patients with CH is under active investigation, and its 
clinical role is not yet defined [104, 105].

Intravascular ultrasound (IVUS) and optical coherence tomography (OCT) 
are important adjuncts to coronary angiography, providing higher spatial 
resolution (IVUS: 100–150 μm, OCT: 10 μm, coronary angiography: 300 μm) 
and more detailed assessment of lesions compared with angiography alone. 
IVUS has been used for the past 30 years in patients with coronary artery 
disease to: differentiate atheroma, thrombus, or myointimal proliferation; and 
guide PCI in patients with acute coronary syndrome or stable angina [106, 
107]. However, the impact of IVUS on long-term outcomes in patients with 
coronary artery disease remains unclear. OCT is used in patients with coronary 
artery disease to visualize structural changes in the coronary artery wall [56]. 
This technique requires the removal of blood from the lumen to obtain a high-
quality image, which limits its use. The role of OCT in CD remains an area of   
active research [108]. Both methods are invasive and not suitable for routine 
monitoring of CD patients, but may be useful in selected clinical situations.
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Assessment of induced myocardial ischemia
Patients with ACA are at increased risk of CA stenosis and obstruction. 

The highest risk is seen in patients with ACA and Z-scores ≥10, especially those 
with Z-scores ≥20, and those with complex anatomy (e.g., multi-branch 
involvement with multiple aneurysms). In patients with Z-scores ≥10, the 
cumulative incidence of >50% lumen narrowing was 20±3%, CA thrombosis 
was 18±2%, and major adverse cardiovascular events was 14±2% over a 10-
year follow-up [14]. Accordingly, periodic surveillance for induced myocardial 
ischemia is mandatory in patients with ACA Z-scores ≥10, regardless of the 
presence or absence of potential symptoms suggestive of ischemia, with the 
frequency of examination consistent with the severity of the maximally 
achieved and current ACA size (Table 2).

The choice of imaging modality for the assessment of induced myocardial 
ischemia depends on: patient age, center experience in performing the examination, 
and the need to minimize cumulative radiation exposure. Clinical experience in the 
performance and interpretation of the appropriate techniques should also be 
considered when selecting a modality for the assessment of induced myocardial 
ischemia. Because exercise stress echocardiography does not involve radiation, it is 
recommended for routine monitoring of induced myocardial ischemia in asymptomatic 
children, compared with positron emission tomography (PET) or radionuclide methods. 
The use of cardiac stress MRI is a useful, radiation-free alternative for the assessment of 
ischemia in children who are too young for exercise.

Stress echocardiography
Exercise stress echocardiography is considered a more physiological 

method than pharmacological stress testing. In a single-center study, this 
method was used in 53 patients with CHD and ACA and allowed: to detect 
myocardial ischemia in a subgroup of high-risk patients (AHA risk level 4 or 5) 
and to confirm the absence of ischemia in patients with lower risk levels [109]. 
Pharmacological stress testing with dobutamine is used in children with CHD 
who are unable to exercise. The degree of left ventricular wall contractility 
detected by dobutamine stress echocardiography is independently associated 
with reduced event-free survival at 15 years [110]. Exercise stress 
echocardiography can be safely used in children older than 7 years as a 
screening tool for the assessment of induced myocardial ischemia [109].

Transition of patients with HC to adult care The transition of children 
with HC to the adult-serving health care system is critical to providing 

care for this growing population.
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patient population. A key element of a successful transition is a structured 
intervention that includes: transition planning, direct transfer, and patient 
integration into the new system of medical care. The recommended approach 
is the “Six Core Elements” — six basic components of transition, supported by 
many medical academies [111].

Medical teams managing patients with complicated CHD and ACA 
should establish a formal transition program to adult care to ensure a smooth 
transition with continuity of care as these children become adults. Pediatric 
cardiologists who see these patients should identify an adult cardiologist in 
their community who is experienced in managing patients with CHD and 
willing to continue their care and follow-up into adulthood. The long-term 
prognosis and potential interventions for adult patients with ACA who may be 
associated with acute coronary syndrome, heart failure, or arrhythmia require 
further investigation [87, 112].

Pregnant women with CHD and giant aneurysms who are receiving 
anticoagulant therapy are at particularly high risk and should be managed by 
obstetricians and gynecologists who are specialized in high obstetric risk, in 
collaboration with a cardiologist knowledgeable in CHD. Further research is 
needed to optimize the management of these patients.

Key provisions:
1. Long-term follow-up is necessary for patients with AKA, especially

in cases of large or giant aneurysms 1 year after the onset of HC. This may 
include low-dose CT angiography, MRI with ferumoxytol, or invasive 
angiography depending on the complexity of the lesion, clinical status, and 
resources of the medical institution.

2. Modern CT angiography with reduced radiation dose can be
used as a basic method for monitoring patients with CH and ACA, as well as for 
detecting coronary artery stenoses.

3. Cardio-MRI with enhanced visualization of the coronary arteries allows examination
patients with HC and ACA without irradiation. At the same time, cardiac MRI is better 
suited for assessing myocardial function and perfusion changes under stress to detect 
induced ischemia.

4. Stress Echocardiography can be used to assess induced ischemia
myocardial infarction in patients with HC and AKA.

5. Invasive coronary angiography provides the most detailed
imaging of coronary artery anatomy, but its use should be carefully weighed 
against the risk of invasive procedure, patient clinical status, and facility 
resources. The method is indicated in patients with myocardial ischemia and 
for revascularization.
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6. Medical teams managing children with HC and AKA should create
a structured program for their transition to the adult health care system, 
ensuring continuity of care as children reach adulthood.

PROSPECTIVE DIRECTIONS
Over the past 50 years, significant progress has been made in the 

diagnosis, treatment, and long-term management of children with CD. This 
update summarizes current evidence on several clinically important aspects. 
Despite these advances, significant gaps in knowledge remain, including: 
pathogenesis, diagnostic tests, emergency treatment in the acute phase, and 
long-term follow-up.

Future revisions of the diagnostic criteria for CD will need to be 
considered in the light of the large body of published and evidence-based 
clinical data. Risk scores for predicting resistance to IVLI and the development 
of AKA have been developed based on data from diverse populations and may 
improve outcomes by allowing targeted adjunctive therapy in high-risk 
patients. Iterative improvements in diagnostic testing and algorithms, 
including the potential for artificial intelligence, are needed, as well as risk 
stratification for both AKA and adverse cardiac events in patients with AKA.

Ultrafast ultrasound imaging is a new technology capable of capturing 
images with a frame rate 100 times higher than conventional echocardiography.

One of its new clinical applications is ultrafast Doppler angiography of the 
coronary artery, a technology that allows for anatomical and hemodynamic 
analysis of coronary blood flow and appears promising for diagnosis in patients 
with CHD. [113] Imaging-based monitoring and newer techniques for assessing 
inflammation and vessel wall characteristics (optical tomography) have shown 
potential to improve understanding of vascular biology and the response of 
vessel wall inflammation to therapy, but require further investigation and 
validation.

Larger studies are needed to confirm these findings and examine their 
impact on clinical outcomes and long-term prognosis. Large international 
studies continue to provide fundamental outcome data, including compelling 
recent data that confirm that small ACAs in the vast majority of cases regress 
and are not associated with a risk of late cardiac complications, but the burden 
of ACA and its associated long-term cardiac consequences remains.

RCTs that directly compare acute intensification of therapy with the use 
of anti-inflammatory agents in high-risk patients may result in a reduction in 
the incidence of AKA and less progression of AKA in patients with AKA at the 
time of diagnosis. Use of statin therapy in acute
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Phase 1 HC in patients with acute ACA has shown promising results, but 
requires further long-term study in patients with persistent ACA. Additional 
data have accumulated showing a clear advantage of anticoagulant therapy in 
combination with antiplatelet therapy in patients with HC and large ACA, but 
optimal thromboprophylaxis, including the new oral anticoagulants DOACs 
and evidence-based criteria for initiating anticoagulant therapy remain 
insufficient. Establishing the efficacy of easier-to-use DOACs (compared to 
warfarin or LMWH) has the potential to improve both cardiac outcomes and 
quality of life in patients with large ACA. Evidence of the safety and efficacy of 
DOACs in HC will be obtained from postmarketing surveillance. Further 
evidence-based criteria for the timing and types of coronary interventions in 
patients with large ACA and ischemia are urgently needed.

Formal transition programs and teams for adult patients with HC and 
AKA should be established to ensure continuity of patient care and treatment.
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Addition

Differential diagnosis of Kawasaki disease with other diseases*

Measles Parvovirus
infection

Scarlet fever Infection,
caused

Arcanobacterium
haemolyticum

Yersiniosis Infection,
caused by M.

pneumoniae-
associated

mucositis (MPAM)

Idiopathic
juvenile

arthritis

Typical
age

Any 7-10 years > 7 years 10-30 years Any Any < 16 years old

Fever Above 38.3°C
unanswered
on
antibiotics

Short-lived,
usually
subfebrile

Yes Yes Yes Yes Yes

Qatar
upper
respiratory
ways

Bright
expressed,
exudative
and

Possible,
weakly
expressed

Pharyngitis,
typical
purulent

angina

Pharyngitis, typical
purulent tonsillitis

Possible Yes (100%) Not
characteristically

Rash Spotted-
papular,
appearance – on 5-

and day
diseases
I,
characteristic
phasedness

Generalized
spotted,
appears on
background of disappearance

fevers, typically
on the face
Possible
"syndrome
gloves and
socks”

Generalized
on the spotted
dot
wow, from the first

days
fever,
necessarily
on the face

Spotted,
scarlet fever
and rash (75%) from 
the first days
fevers

Scarlatinopods
BNA, papular,
urticarial,
Hemorrhagic
Typical
hyperemia
face, neck,
hands and feet

Minimal skin
manifestations (31%)

Possible,
spotted-
papular, with
any
localization

Changes

mucous
oral
cavities

Stains
Koplika

Not typical Pharyngitis,
crimson
tongue

Pharyngitis,
raspberry tongue

Raspberry tongue Bright hyperemia,
soreness,
chapped lips,
aphthae and ulcers 
on the inside
cheeks, tongue, gums

Not
characteristically
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Pharyngitis Not
characteristic

Not typical Characteristic
, from

catarrhal
about to purulent

sore throat

Catarrhal (97-
100%), purulent
angina (70%)

Characteristic Not typical Not
characteristic

Conjuncts
vit

Double-sided,
exudative
and

Not typical Not typical Not typical Possible Typical (97%) Not
characteristic

Cervical
lymphadenitis

Not
characteristic

Not typical Double-sided Bilateral, 41-
48%

Possible,
additionally – others
groups

Not typical Not
characteristic

Changes

palms and
stop

Not typical Not typical Peeling on
2-3 weeks

Peeling for 2-3
weeks

Erythema,
peeling for 2-3
weeks

Possible Not typical

Damage
joints

Not typical Possible
arthritis and
arthropathy after
disappearance

fevers

Possible as
late
complication

Not typical Possible in 2-3% Not typical Characteristically

Diarrhea Possible Not typical Not typical Not typical Characteristic Not typical Not typical
Changes in

laboratory
their

indicators

Typical for
viral
infections

Typical for
viral
infections,
possible anemia,
thrombocytopenia

Leukocytosis
with a shift
formulas
left
↑ ESR, ↑
SRB

Leukocytosis with
by shifting the formula

left
↑ ESR, ↑ CRP

Leukocytosis with
by shifting the formula

left
↑ ESR, ↑ CRP

Nonspecific Leukocytosis with
landslide
formulas
left
↑ ESR, ↑ CRP

Opportunities
laboratory
oh
verifications

Virological
not the same PCR

research
in the first 7
days
diseases,
serological
research
from 4 days ago

Virological,
PCR,
serological
research for
specification
etiology

Selection
pathogen from

oropharynx -
S. pyogenes,
increase
ASLO titer

Selection
pathogen from

oropharynx

Serological
research
(RA, RNGA,
ELISA)

PCR and/or IgM to 
M. pneumoniae
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appearances

rashes
Specification
vaccination
status

* If criteria for complete or incomplete Kawasaki disease are present, priority should be given to initiating treatment rather than
awaiting diagnostic results for other diseases



Differential diagnosis of MIS-c and HC (most distinctive features between the 
two conditions)

The criterion is whether

sign
Kawasaki disease MIS-c (Multisystem Inflammatory

Syndrome in Children).
Multisystem inflammatory

childhood syndrome
Etiology The exact cause is unknown. It is likely an 

immune response to an infectious or 
other trigger in genetically susceptible 
children.

Post-infectious hyperinflammatory 
state clearly associated with
with a previous SARS-CoV-2 
infection (develops 2–6 (up to 8) 
weeks after COVID-19). A link 
must be proven

Age Mostly children under 5 years of age. 
Average age: children 2-3 years old, 
very rare in those older than 8 years. 
Highest incidence in children of East 
Asian origin

Average age 7–9 years. Highest 
incidence among children
Latino and African Americans

Fever ≥4-5 days, usually >38–39°C, 
resistant to antipyretics

≥38°C ≥24 hours Often >39°C, 
often with chills

Conjunctivitis Without exudate, bilateral. Classically, 
a limbal bright zone (absence of 
redness around the iris) is observed – 
up to 90% of cases

In about 40% of cases, 
limbal areas are involved

Oral changes
cavities

Hyperemia of the oropharyngeal mucosa, 
dry, red and cracked lips,
"Strawberry" tongue - very characteristic 
signs

Less common: lip lesions (20–
30% of cases), “strawberry” 
tongue – rare (up to 4–5%)

Changes to
limbs

Erythema and edema of the palms and feet in 
the acute phase; pain in the extremities. In 
the subacute phase, lamellar peeling of the 
skin on the tips of the fingers and toes.

Quite rare: Swelling or redness 
of the hands/feet is uncommon 
in MIS-s. Skin peeling is 
uncharacteristic

Lymphadenopathy
iya

Usually unilateral – size of lymph node 
≥1.5 cm (occurs in about 25–50% of 
patients with UC). Other groups of lymph 
nodes are not enlarged.

Cervical lymphadenopathy
occurs in 4-5% of cases

Gastro-
intestinal
symptoms

In about 20% of cases (moderate 
abdominal pain, nausea, diarrhea, 
sometimes a rare clinical picture of acute 
abdomen)

Very common (50-90% of cases): 
abdominal pain (often severe), 
vomiting, diarrhea
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Damage
hearts

Hypotension/shock – very rare (≈2
–3% of cases, coronary shock 
syndrome). Heart failure – usually 
not, although minimal left 
ventricular dysfunction is possible.

Myocarditis is possible but usually 
mild. Troponin is normal or slightly 
elevated, NT-proBNP often <1000 
pg/mL. Systolic cardiac function is 
usually preserved (LVEF normal or 
slightly decreased)

Hypotension in almost all in 
severe cases. Shock often 
develops – most hospitalized 
MIS-C patients have signs of 
perfusion failure
(cardiogenic or mixed 
genesis).
Almost all patients: 
noted
myocarditis/LV dysfunction of varying 
degrees. Often LVEF <55%, arrhythmias 
may be present
(extrasystole, blockades). Troponin is 
elevated in most cases, NT-proBNP is 
very high (hundreds–thousands of 
pg/ml), which reflects severe heart 
damage

Coronary
arteries

Without treatment, about 20-25% of 
patients develop aneurysms 
(sometimes giant). Aneurysms can 
persist, causing the risk of 
thrombosis, myocardial infarction in 
the long term

Dilatation or small aneurysms of 
the coronary arteries (10-15% of 
cases). Typically –
transient, disappear within 1–3 
months. Cases of giant aneurysms 
are casuistic. The risk of myocardial 
infarction is minimal

Laboratory
markers
inflammation

Elevated: CRP usually 30–100 
mg/L. Marks of inflammation are 
pronounced, but rarely reach 
extreme values

Severely elevated: CRP often >100–200 
mg/L. Elevated levels of inflammatory 
markers often greater than in UC

Leukocytes,
differential

Leukocytosis with neutrophilia is 
characteristic. Lymphopenia is usually 
absent.

Often leukopenia or normal leukocytes 
on the background of lymphopenia

Platelets Thrombocytosis after 7–10 days of 
illness (>450×10*9/L). May be normal 
in the acute period.

Thrombocytopenia is common. 
Thrombocytosis is not typical.

Coagulopathy
(D-dimer)

Usually normal or moderately 
elevated. D-dimer values   in UC 
rarely exceed 1000–2000 ng/mL.

Very high D-dimer is an almost 
constant sign of MIS-C
(reflects hypercoagulability). Often 
>3000 ng/mL, sometimes >5000–8000 
ng/mL

Ferritin Moderate increase: usually <300–500 ng/
ml, values   >1000 ng/ml are 
uncharacteristic (if present, should be
suspect macrophage activation 
syndrome)

Significant increase: often 500–1000 
or more ng/ml, not infrequently
> 2000 ng/ml in severe cases. 
Hyperferritinemia reflects 
massive activation of the 
immune system

Other flammable
mediators

Clinically, incomplete MAS (macrophage 
activation syndrome) may develop in <2% 
of patients

Cytokine “storm”. Often there 
are signs of MAS-like
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hyperinflammation (very high 
ferritin, triglycerides, cytopenias)

PCR/serology
SARS-CoV-2

Negative results (no connection with 
COVID-19). The presence of coronavirus 
infection is not typical; if a child with signs 
of HC tests positive for COVID-19, it is 
necessary to differentiate from MIS-c

Positive in most cases: ≥95% of 
patients have either a positive 
PCR or antigen or IgG antibodies 
to
SARS-CoV-2 nucleocapsid 
(N) protein, or known 
recent contact

Treatment
(first line)

IV infusion 2 g/kg IV
(+ in the presence of risk factors, 
intensification of therapy)

IVIG 2 g/kg + glucocorticoids

Treatment
(resistant
cases)

If fever persists >36 hours – repeat 
dose of IVLIG 2 g/kg or pulse 
therapy with methylprednisolone, 
or infliximab 5 mg/kg IV
(see the algorithm for treatment of chronic obstructive pulmonary disease)

If there is no response after 24–36 
hours: re-administration of IVLI is not 
recommended.
Instead, increase the dose of GCS 
or anakinra. Possible
tocilizumab or infliximab

Forecast,
consequences

With timely treatment, the prognosis is 
excellent. Mortality <0.1%. Fever and 
acute inflammatory manifestations 
resolve within 1–2 days after IVLIG. ACAs 
form in 3–5% (with treatment); most of 
them regress within 1–2 years, but 
lesions may remain (especially giant 
ones). Requires observation by a 
cardiologist (risk of thrombosis, 
coronary artery disease). Children 
without aneurysms recover
completely without long-term consequences

The prognosis is generally favorable 
with appropriate treatment. Mortality 
rate ~1–2% (mostly from
refractory shock or
multiorgan failure). Cardiac 
function normalizes in
> 80% of cases within 1–4 weeks; 
10–20% may have mild residual 
changes (moderate LV 
dysfunction)
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