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ABSTRACT

Aim: To explore the research progress of echocardiography combined with blood-related
detection indicators in the diagnosis and treatment of Kawasaki disease in children. By col-

lecting relevant literature reports, echocardiography and several blood-related detection in-
dicators such as SAA, IL-6, PCT and CRP were screened out. It has good clinical application
value in the clinical diagnosis and treatment of Kawasaki disease in children, but there is no
report on the application of echocardiography combined with blood SAA, IL-6, PCT and
CRP detection in the diagnosis and treatment of Kawasaki disease in children. The author
intends to explore the role of echocardiography combined with blood SAA, IL-6, PCT and
CRP detection in the diagnosis and treatment of Kawasaki disease in children, hoping to
achieve better results.

1. INTRODUCTION

Kawasaki disease (KD), or mucocutaneous lymph node syndrome, is an acute self-limiting febrile
disease of unknown etiology, with a high incidence in infants and young children under 5 years of age,
more males than females, while adults and children under 3 months old are rare; It has become one of the
main causes of children’s acquired heart disease in developed countries [1]. Clinical manifestations include
fever, rash, non-purulent lymphadenopathy in the neck, ocular conjunctival hyperemia, diffuse hyperemia
of oral mucosa, myrica tongue, palmoplantar erythema, hard edema of hands and feet, etc. People pay at-
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tention to this disease, because it can cause serious cardiovascular complications; The incidence of un-
treated children is 20% - 25%. In 2017, the American Heart Association (AHA) released a new diagnosis,
treatment and long-term management of Kawasaki disease—the scientific guide of the American Heart
Association for medical professionals [2], which systematically expounds the evidence-based basis for the
epidemiology, pathology, diagnosis, treatment and long-term management of Kawasaki disease; Echocar-
diography has high sensitivity and specificity in the detection of proximal coronary artery lesions in Ka-
wasaki disease. At the same time, it puts forward relevant requirements for laboratory inspection.

2. APPLICATION OF ECHOCARDIOGRAPHY IN THE DIAGNOSIS OF KAWASAKI DISEASE

There is no specific biological diagnosis method for Kawasaki disease, and the diagnosis is still based
on the non-specific clinical manifestations of children. Kawasaki disease can be diagnosed based on child-
ren with fever for more than 5 days and >4 main clinical manifestations (changes in limbs, rash, conjunc-
tivitis, changes in lips, and cervical lymphadenitis). For more than four major clinical manifestations, es-
pecially when there is hand and foot flushing and scleredema, the heat course of 4 days can also be diag-
nosed; For patients with typical symptoms, experienced clinicians can make a diagnosis within 3 days of
the heat process. However, because some children do not have enough clinical manifestations to diagnose,
it is easy to delay the diagnosis; Kawasaki disease without timely treatment increases the risk of coronary
artery disease [1, 2]. Clinically, it is called incomplete Kawasaki disease or atypical Kawasaki disease; This
process emphasizes the role of echocardiography in the diagnosis of incomplete Kawasaki disease. The di-
agnosis of incomplete Kawasaki disease should be considered when the child has fever > 5 days and has 2
or 3 main clinical manifestations, or the infant has fever > 7 days and there is no other reason to explain.
Once Kawasaki disease is suspected clinically, detailed echocardiography should be performed imme-
diately. Echocardiography is an important index for the diagnosis of incomplete Kawasaki disease; The
main basis includes: 1) Z value of left anterior descending (LAD) or right coronary artery (RCA) = 2.5. 2)
Coronary artery aneurysm. 3) Features with diagnostic significance: decreased left ventricular function,
mitral regurgitation, pericardial effusion, left anterior descending artery or right coronary artery Z-score
2.0 - 2.5. Compared with the 2004 American Heart Association Kawasaki disease guidelines [3], the new
guidelines do not emphasize the role of enhanced coronary echo and irregular coronary lumen in the di-
agnosis of Kawasaki disease, which may be related to the fact that these sonographic charts are now af-
fected by subjective judgment.

3. ECHOCARDIOGRAPHIC CRITERIA FOR KAWASAKI DISEASE

Echocardiography should be collected by experienced pediatric ultrasound doctors using high-resolution
probes. Even for older children, high-frequency probes should be used for coronary artery examination as
much as possible, and dynamic images should be stored for future review and follow-up comparative
study. In addition to the parasternal, apical, infraxiphoid and suprasternal fossa scans, for children sus-
pected of Kawasaki disease, echocardiography should focus on the images of left main coronary artery
(LMCA), left anterior descending branch, left circumflex branch (LCX), right coronary artery (including
proximal, middle and distal segments) and posterior descending coronary artery. Every effort should be
made to display (visualize) all coronary segments [1, 2].

4. APPLICATION OF LABORATORY RELATED INDEXES IN THE DIAGNOSIS AND
TREATMENT OF KAWASAKI DISEASE

Laboratory examination index in the diagnosis and treatment evaluation of Kawasaki disease, the
guide clearly points out that if the child’s fever time is 25D and meets 2 or 3 diagnostic criteria, or the in-
fant fever is 27d, and there is no other reason to explain, then the laboratory examination and evaluation
can be carried out. CRP > 30.0 mg/l, and/or ESR > 40 mm/hr, and there are 3 or more laboratory manife-
stations at the same time: 1) Anemia; 2) Platelets > 450 x 10°/L after 7 days of disease course; 3) Hemoglo-
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bin < 30 g/L; 4) Elevated ALT; 5) White Blood Cell > 15 x 10°/L; 6) Urinary WBC > 10/HPF; Or positive
echocardiography results (any one): 1) LAD or RCA Z value > 2.5; 2) coronary artery aneurysm; 3) >3
features of specific diagnostic significance: decreased left ventricular function, mitral regurgitation, Peri-
cardial effusion, LAD or RCA Z value is 2.0 - 2.5. If laboratory test CRP < 30.0 mg/L, and ESR < 40
mm/hr; if fever persists, perform clinical and laboratory evaluation; if typical peeling of hands and feet is
present, perform echocardiography for diagnosis [1, 2].

Since both procalcitonin (PCT) and C-reactive protein (CRP) are inflammatory expression factors [4,
5], in the laboratory examination and evaluation, some researchers also used the detection of serum pro-
calcitonin (PCT) level combined with serum C-reactive protein (CRP) level to evaluate the predictive value
of coronary artery damage (CAL) in children with Kawasaki disease [6-10]. The results showed that ac-
cording to the principle of maximum Youden index, combined with predictor L and serum PCT and CRP
levels, the best critical values for predicting CAL in children with Kawasaki disease were 23.068, 2.32 pg/L
and 22.0 mg/L, respectively. The sensitivities for predicting CAL in children with Kawasaki disease were
68.1%, 30.6%, and 68.1%, and the specificities were 83.4%, 86.9%, and 80.7%, respectively. It is considered
that monitoring the levels of serum PCT, CRP and their combined predictor Z value (Z = y1 + 0.608 y2. X
and X; refer to the levels of serum CRP and PCT respectively), which has predictive value for CAL in
children with Kawasaki disease in acute stage.

5. PROSPECTS OF OTHER LABORATORY INDICATORS IN THE ASSESSMENT OF
CHILDREN WITH KAWASAKI DISEASE

The full name of SAA is serum amyloid A, which is an acute phase protein secreted into the serum
after being produced by hepatocytes. When the body is infected or damaged, it can rapidly increase by
about 1000 times within 4 - 6 h, and rapidly decrease to the normal level after the body antigen is cleared
[11, 12]. The characteristics of SAA are as follows: 1) rapid rise and fall: SAA is an acute phase protein,
which can rapidly increase about 1000 times within 4 - 6 hours after infection, and can quickly reduce to
the normal level after removing pathogens; It is a sensitive index reflecting the infection and the recovery
of inflammation; 2) Complementary applications: Compared with CRP, which is currently the most widely
used clinically, there is one most important difference between SAA: elevated SAA is seen in viral, mycop-
lasma, and bacterial infections, and its sensitivity is higher than CRP; elevated CRP is seen in bacterial in-
fections, viruses, and mycoplasma, etc. Pathogen infections are not elevated or only slightly elevated
[13-17]. Clinical significance of SAA: 1) SAA is a sensitive index for diagnosing virus and bacterial infec-
tion. In bacterial infectious diseases, SAA has the advantages of early rise, large range and high sensitivity
compared with CRP; Especially in the early stage of acute bacterial infection, the advantage of detecting
SAA is even more significant. 2) When SAA in viral infectious diseases, SAA is significantly increased, but
CRP is not increased, so SAA can be used as a sensitive indicator for the diagnosis of viral infection; 3)
SAA combined with CRP detection can not only distinguish and diagnose bacterial and viral infection, but
also provide new basis, which is more reliable. It can dynamically observe the curative effect and guide
clinical medication; 4) SAA combined with CRP and PCT detection is conducive to the early diagnosis of
infectious diseases in children (neonatal sepsis and sepsis) [11-17].

Interleukin-6 (IL-6) is a cytokine; It is a protein produced by immune cells acting on other cells; It
helps to regulate and promote immune response; It can also stimulate the production of acute related
reactants; The concentration in blood increases due to inflammation or tissue injury. The reason why in-
terleukin-6 is particularly high is that inflammation occurs in some part of the body or there is a problem
with immune function [18-20]. Interleukin refers to the factors of interaction between immune cells and
white blood cells; it and blood cell growth factor are cytokines; they interact and coordinate with each
other to complete immune regulation and hematopoietic function, it can treat coronary heart disease and
lumbar disc herniation inflammatory mediators. The detection of interleukin 6 is helpful for evaluating
diabetes, cardiovascular disease, inflammatory diseases and infectious diseases; The normal reference in-
terval of serum interleukin 6 is less than 17.4 pg per milliliter; Clinical significance: detection of IL-6 is
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helpful to evaluate diabetes, cardiovascular diseases, inflammatory diseases (such as lupus, rheumatoid
arthritis) and infectious diseases (such as sepsis). Normally, the content of IL-6 in blood is very low and
cannot be detected; If the level of IL-6 increases, it indicates inflammatory diseases, such as rheumatoid
arthritis, lupus, other autoimmune diseases and infections (such as sepsis, leukemia, diabetes, cardiovas-
cular diseases, etc.) [21-26].

6. SUMMARY AND OUTLOOK

In conclusion, serum amyloid A (SAA) and interleukin 6 (IL-6) are both very sensitive inflammatory
factors, and their sensitivity and specificity are higher than PCT and CRP. Kawasaki disease in children is
an acute systemic vascular inflammatory disease that easily affects medium and large arteries, especially
coronary arteries; Its etiology is unknown, but it is mostly considered that infection is the cause of the dis-
ease; Rickettsia, Staphylococcus, Streptococcus, mite antigen, mycoplasma and other infections may be
related to the disease, but so far, the effects of environmental pollution, drugs and poisons have not been
confirmed, and the basis of etiology is not sufficient. This study intends to evaluate the diagnosis, treat-
ment and prognosis of Kawasaki disease in children by echocardiography combined with the results of
blood SAA, IL-6, PCT and CRP detection, hoping to achieve good results.
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