
Abstract. – OBJECTIVE: To discuss the sig-
nificance of Kawasaki disease-related laboratory
indicators and relationship between myocardial
enzyme changes and myocardial enzyme
changes in children with Kawasaki disease.

PATIENTS AND METHODS: Make an observa-
tion of C-reactive proteins and immune globulin
changes in children with Kawasaki disease, and
also a comparison about the myocardial enzyme
changes between the children with myocardial
enzyme changes and others without lesions.

RESULTS: Compare the study group before
treatment with the control group of normal chil-
dren, there are significant differences in the lev-
els of CRP, IgG, and IgM, and the difference was
statistically significant (p < 0.05); make a com-
parison about the levels of AST, LDH, CK, HB-
DH, and CK-MB in the group with or without
coronary artery lesions, the difference was not
statistically significant (p > 0.05).

CONCLUSIONS: Relevant laboratory indices
play an important role in the early diagnosis of
Kawasaki disease. Myocardial injury and coro-
nary artery lesions in children with Kawasaki
disease have no correlation between each other,
and there has an inconsistency characteristic.

Key Words:
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artery lesions.

Introduction

Kawasaki disease, also known as mucocuta-
neous lymph node syndrome (MCLS) (Com-
pared to the children without coronary artery le-
sions, there has no significant difference1-3 in
MCLS)4, is a kind of pediatric acute febrile rash
disease that has a pathological feature about sys-
temic vasculitis. The disease can affect infants
and children, 80-85% disease has continued to
rise around the world and took the top spot in pe-
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diatric acquired heart disease. The most impor-
tant and serious lesions in Kawasaki disease is
coronary artery lesion, which can cause coronary
artery aneurysms, coronary artery stenosis, or
even some severe complication and sequelae
such as a sudden death6-8. Prevention and treat-
ment of coronary artery disease is the most im-
portant target of Kawasaki disease treatment. In
recent years, an increasing number of incomplete
KD has been reported, the laboratory indices are
the most important to diagnosis. Now there are
no clear clinical signs and symptoms or laborato-
ry test results can clearly suggest coronary artery
disease9-13. We observed C-reactive protein
(CRP) and immunoglobulins of children with
KD in our hospital, and also measured serum
creatine kinase to investigate the relationship be-
tween coronary artery lesion and children.

Patients and Methods

Patients
Thirty-two KD cases who received treatment

in our hospital were selected between September
2009 and August 2011, the selected patients were
consistent with the diagnostic criteria that were
made in the Third International Conference of
Kawasaki disease. There were 17 males and 15
females, age range from 5 month to 6 years old,
the average is (2.9 ± 1.2) years old; 19 cases with
coronary artery lesions and others have not.
Meanwhile, we collected 32 healthy children that
received normal physical examination in our pe-
diatric outpatient department, 18 cases of male,
14 cases of female; children are from 7 months
to 7 years old, the average age is (3.0 ± 1.4)
years. There has no significant differences in age
and gender between research group and control
group, with comparable (p > 0.05).
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Discussion

Kawasaki disease is now considered to be an
immune-mediated systemic vasculitis that is
triggered by superantigen, which is induced by a
variety of pathogen in a susceptible host14, the
pathogenesis is not completely clear, clinical
manifestations include fever, ball conjunctival
hyperemia, polymorphous rash, lip and oral
changes, symptoms of hands and feet, enlarge-
ment of cervical lymph nodes, etc.15,16. All
changed are nonspecific, early diagnosis is re-
stricted to some extent, the occurrence of coro-
nary artery lesion will significantly improve if
treatment delayed, and in recent years, reports
showed that the incidence represents a trend of
increase and not typical, which attracted public
attention17-20. Who has fewer clinical symptoms
and signs than diagnosis criteria is called incom-
plete Kawasaki disease, incomplete Kawasaki
disease (IKD) incidence rate was account for
about 13.8-26.2% of all children with KD ac-
cording to literature reports21-23, although clinical
manifestations of IKD is atypical, its laboratory
indices has no significant difference with typical
Kawasaki disease24,25 and, thus, laboratory in-
dices has very important significance in early di-
agnosis of Kawasaki disease. This article ob-
served CRP in children with KD. The results
showed that the CRP levels between study group
before-treatment and control group had differ-
ences, with statistical significance (p < 0.05).
When cytokines, which are secreted by activated
macrophages, stimulate and induce the hepato-
cytes, they produce acute phase protein, that is
CRP, serum CRP levels have a close relation-
ship with the degree of inflammation, it can
combine with platelet-activating factor, which
induces the platelet aggregation, granulocyte
and monocyte activation, smooth muscle con-
traction. The epithelial cells excited and further
cause increased vascular permeability and neu-
trophil margination, thereby, result in vascular

Methods
All enrolled children were taken fasting ve-

nous blood before and after treatment, immune
nephelometry was used to detect the serum CRP
and immunoglobulin (IgG, IgA, IgM); automatic
biochemical analyzer (instrument for Siemens
Dimension RXL MAX, Siemens, Berlin, Ger-
many) was taken to detect myocardial enzyme
levels such as aspartate aminotransferase (AST),
lactate dehydrogenase (LDH), creatine kinase
(CK), lactate dehydrogenase isoenzyme (HB-
DH), and creatine kinase isoenzyme (CK-MB).

Statistical Analysis
SPSS 16.0 software package (IBM, NY, USA)

was used for statistical data analysis and statisti-
cal, numerical variable data were showed as
mean ± SD (x ± s), categorical variable data were
expressed as a percentage; the comparison be-
tween the two mean by t-test, two-sample rate, or
constituent ratio were compared using χ2 test.
Differences between the two groups were repre-
sented by the p value (p = 0.05%).

Results

The comparison of CRP and Ig in two groups
before and after treatment was shown in Table I.
Comparing the before-treatment test group with
the normal in terms of the CRP, IgG, and IgM
levels, the difference had statistical significance
(p < 0.05); when the test group was cured, made
a comparison between the before and after treat-
ment,the difference had statistical significance (p
< 0.05).

The relationship between myocardial enzyme
changes and coronary artery lesion was shown in
Table II. As far as the levels of AST, LDH, CK,
HB-DH, and CK-MB, there had been no signifi-
cant difference found between the children with
coronary artery lesion and others without that
disease (p > 0.05).
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Groups N CRP (mg/L) IgG (g/L) IgA (g/L) IgM (g/L)

Control group 32 5. 76 ± 1. 20 12.68 ± 4. 21 1. 95 ± 0. 56 1. 25 ± 0.56
Test group (before treatment) 32 22. 55 ± 7. 89a 17. 34 ± 6. 43a 2. 28 ± 0. 92 2. 41 ± 0.78a

Test group (after cured) 32 6. 95 ± 1. 65b 13. 67 ± 5. 1b 2. 16 ± 0. 77 1. 44 ± 0.78b

Table I. Comparison of CRP and Ig before and after treatment in children with Kawasaki disease cure (x
–

± s).

Note: Compared with the control group ap < 0.05, there was a statistically significant difference; compared with before treat-
ment study group, bp < 0.05, the difference was statistically significant.



inflammation. Thus, increased CRP levels repre-
sent the extent of the inflammatory response in
acute stage of Kawasaki disease, also as a labo-
ratory index to remind Kawasaki disease. Stud-
ies have shown that markedly elevated serum
CRP had clinical significance in prompting
Kawasaki disease with coronary artery lesions in
patients26-28.Our observations also showed that
the study group before treatment compared with
the control group had statistically significant dif-
ferences in IgG and IgM levels (p < 0.05), indi-
cated that the disease has significant immune dis-
orders in the acute phase and plays an important
role in the pathogenesis. Acute peripheral blood
T-cell subsets imbalance, increased CD4, CD8
reduction, CD4/CD8 ratio increased. Such
changes were most apparent in the lesion 3 to 5
weeks and returned to normal in 8 weeks.When
CD4/CD8 ratio increased, the immune system
was in a state of activation, lymphokines that se-
creted by CD4 were increased so that promote B-
cell polyclonal water activation, proliferation and
differentiation into plasma cells, resulting in the
levels of IgM, IgA, IgG, IgE in serum increased.
Excessive activation of immune cells produce a
variety of cytokine-mediated pro-inflammatory
and anti-inflammatory imbalance, which plays a
key role in the occurrence, development, and
coronary artery lesions in Kawasaki disease.

This article also made a comparison between
the KD children with coronary artery lesions and
KD children without the lesions in terms of my-
ocardial enzymes including AST, LDH, CK, HB-
DH, CK-MB and so on.

Conclusions

Results suggested that the difference between
the two groups was not statistically significant (p
> 0.05). This indicated that changes in myocar-
dial enzymes levels do not represent the degree
of coronary artery lesions in Kawasaki disease,
not as a warning to prompt coronary artery dam-

age either. The mechanism may be Kawasaki
disease is an allergic vasculitis, inflammation, al-
though involving the coronary arteries during the
acute phase but no myocardial substantial in-
volvement, which also verify that even severe
Kawasaki disease in acute period of clinical there
rarely will appear the signs and symptoms of
heart function changes. Myocardial enzyme
changes of children with Kawasaki have no cor-
relation with earlier coronary artery lesions.
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