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Purpose: Kawasaki disease (KD) is the main cause of acquired heart
disease in children. In addition to cardiovascular involvement, many
complications have been recognized in KD. However, respiratory com-
plications have been rarely reported. We investigated the differences
in clinical characteristics, laboratory findings, radiography findings, and
echocardiography findings of Mycoplasma pneumoniae infection and
other types of pneumonia in KD patients.

Methods: Among 358 patients with KD, 54 developed concurrent
pneumonia. Among the 54 patients, 12 (22.2%) with high titers of
anti-M. pneumoniae antibody (AMA) (>1:640) were grouped in the M.
pneumonize group and 42 were included in the control group. Serum
AMA was measured in each patient. Clinical laboratory findings and
total duration of fever were analyzed.

Results: The duration of fever, serum hemoglobin, white blood cell
count, platelet count, erythrocyte sedimentation rate, C-reactive
protein level, albumin level, and the incidence of coronary arterial
lesions showed no statistical difference in the 2 groups. Neutrophil
count was significantly higher in the M. pneumoniae group than in
the control group. Among various radiography findings observed in
pneumonia, consolidation and pleural effusion were more frequent in
the M. pneumoniae group than in the control group. On the other hand,
parahilar peribronchial opacification, diffuse interstitial lesion, and
normal findings prevailed in the control group.

Conclusion: KD patients can have concurrent infections, especially
pulmonary symptoms. The cause of KD s likely to be associated with
M. pneumonize infection. Thus, immediate treatment of M. pneumoniae
infection in KD patients is very important.
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Introduction

Kawasaki disease (KD) is an acute, self-limited vasculitis that affects
mainly infants and young children"”, The major dlinical features are
fever lasting at least 5 days, bilateral conjunctival injection, changes
of the oral mucosa, erythematous changes of the hands and feet,
polymorphous skin rashes, and enlarged cervical lymphadenopathy.
Of the patients with untreated KD, 10-15% develope coronary artery
lesions and a greater proportion develop coronary arterial dilation®”,
KD isa major cause of acquired heart disease in children.

The etiology of KD is unclear but superantigens may play a part.
Despite multiple investigations and many candidates, no unique
infectious agent has been identified as the sole etiologic agent
responsible for KD. There is no definite diagnostic test for KD and
therefore accurate and timely diagnosis of KD is challenging for
clinicians. Clinicians must rely on the presence of specific clinical
criteria and laboratory data, excluding other illnesses that can mimic
the disease”. Many studies support the existence of an infectious
trigger for KD including the epidemiology of the disease by seasonal
flucruations and the reported temporal relationship to various
infectious agents”™. Previous reports have frequently used a screening
approach to determine the prevalence of an infectious agent in patients
with KD.

Many complications other than cardiovascular involvement
have been recognized in K. However, there have been few reports
published concerning the involvement of the lungs in this disease’™"”,
In this study, we investigated differences in clinical characteristics,
laboratory findings, X-ray findings and echocardiographic findings
between Mycoplasma pneumoniae and other types of pneumonia
developed in KD.

Materials and methods

This study was conducted at Ewha Womans University Hospital,
Department of Pediatrics, from December 2003 to July 2007. A total
of 358 patients with KD were admitted to Ewha Womans University
Hospital and 54 patients of them were found to have pneumonia,
concurrently. We estimated serum anti-Mycoplasma pneumoniae
antibody (AMA) titer in patients with KD who had abnormal chest
X-ray findings. The diagnosis of M. pneumoniae infection was
confirmed by serologic tests with elevated single titers (>1:640) or a
fourfold rise in titer. Among the enrolled 54 patients, 12 who had
high titers of AMA were grouped as M. pneumoniae group, and the
other 42 as control group. All of the patients received treatment with
intravenous immunoglobulin (IVIG) (2 g/kg/day for 1 day) and oral
aspirin (50 mg/kg/day).

Echocardiography was obtained by pediatric cardiologists
to detect the presence of any coronary artery lesions prior to
IVIG administration. Coronary aneurysm was diagnosed from
echocardiogram using the criteria proposed by the Japanese Kawasaki
Disease Research Committee. Coronary arteries were classified as
abnormal in the following cases: an internal lumen diameter greater
than 3 mm in children at the age of 4 or younger and greater than
4 mm in children at the age of 5 or older; the internal diameter of a
segment measured 1.5 times larger than that of the adjacent segment;
or a coronary lumen that is clearly irregular®. Laboratory data were
obtained from each child including Hb, white blood celt (WBC)
count, platelet count, serum albumin, erythrocyte sedimentation rate
(ESR) and C-reactive protein level (CRP). The study was carried out
with the approval of the Ethics Committee of the Ewha Womans
University Hospital Institutional Review Board, and written informed
consents were obtained from the parents of all the subjects. Serum
AMA was measured using particle agglutination test according to the
manufacturer’s instructions. Clinical characteristics including Hb,
WBC count, platelet count, serum albumin, ESR, CRP and total
duration of fever were analyzed each as a quantitative trait.

Statistical analysis

We performed all statistical analyses using SPSS (version 11.0, SPSS
Inc, Chicago, IL, USA). Descriptive statistics were presented as means
and standard deviations. The comparison of continuous variables was
done using the Student t-test or one-way analysis of variance. A P-
value less than 0.05 was considered as statistically significant.

Results

Clinical characteristics of the study groups are shown in Table 1.
"The mean age of the M. pneumoniae group was 5.5+3.5 years and
that of the control group was 2.8+2.2 years. The M. pneumoniac
group was significantly older than the control group. There was no
statistical difference in the date of intravenous immunoglobulin
(IVIG) infusion or the duration of fever.

Wee also analyzed echocardiographic findings of each group, which
are shown in Table 2. The diameter of the right coronary artery was

Table 1. Characteristics of the Study Groups

M. preumoniae group [ grolip
Agelyear) 55+3.5" 28422
MG (HD) 45+3.8 3127
DOF(day) 9.2+4.7 6.9+3.9

Abbrevations: MG, infusion date of MIG; HD, hospital day, DOF, duration of
fever.
*P<0.05, significantly different from control group
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Table 2. Echocardiography Findings of Kawasaki Disease Patients

idmeter (mm) M. preumoniae group {n=12)  Control group {n=42)
4.9+2.1 3.6+1.2
LCA 2.8+0.8 2.7¢0.8

Abbrevations: RCA, right coronary artery; LCA, left coronary artery.

Table 3. Laboratory findings of Study Groups
‘Léﬁjoraftory;ﬁndings* M. pneumoniae group {n=12)  Contral group (n=42)

Hb {g/al) 55435 2.8+2.2

WBC mm?) 10,258.3+5,910.3 11,054.845,765.7

PMN (%) 67.1x18.8" 52.3+17.8

Lymphocyte (%) 24,0+16.6 36.5+16.4

Platelet (+10%mm"®) 335.04829.0 339.1+152.0

ESR {mm/hr) 449423.2 38.3£32.9

CRP {mg/dL) 8.0+8.8 3.4+47

Alburmin (g/dL) 3.9:06 41204 Fig. 1. Posteroanterior chest radiograph shows dense consolidation of

the lower right lung zone accompanied by pleural effusion.
*Data for each group are expressed as meanxstandard deviation,

The significance of clinical parameters according to groups was analyzed
using the Mann-Whitney test.

Abbrevations: CBC, complete blood cell count; ESR, erythrocyte sendi-
mentation rate; CRP, G-reactive protein; PMN, polymarphonuclear cel,
*P<0.06, significantly different from control group

Table 4. Radiography Findings of Study Groups
Chést,X-ray finding M. prieumoniae group (n=12) Control group (n=42)

Focal reficulonodular 5(41.7%) 12 (28.8%)

PHPBO 6 (50.0%) 28 (66.7%)

Consolidation 7 (58.3%) 5(11.9%)

Diffuse interstitial 1(8.3%) 4(9.5%)

Atelectasis 1 {8.3%) 1(2.4%)

Hilar lymphadenopathy 0 (0%) 0 (0%;)

Pleural effusion 4 (33.3%;} 1(2.4%)} e

Normal 0(0%) 49.5%) Fig. 2. Posteroanterior chest radiograph shows bilateral parahilar
Abbrevations: PHPBO, parahilar peribronchilal opacffication. peribronchial opacifications, which are more prominent in the right than

the left side.

49:2.1 mm in the M. pneumoniac group and 3.6+1.2 mm in the findings were listed in Table 4. Among the chest X-ray findings,

control group. The diameter of the left coronary artery was 2.8:0.8 focal reticulonodular lesion, atelectasis and hilar lymphadenopathy

mm and 2.7+0.8 mm, respectively, in the M. pneumoniac group were not significantly different between the M. pneumoniae group

and the control group. The echocardiographic findings showed no and the control group. The relatively frequent chest X-ray image

significant difference between these two groups. findings in the M. pneumoniae group were consolidation (58.3%,
Fig, 1), parahilar peribronchial opacification (50%, Fig. 2) and focal

reticulonodular lesion (41.7%, Fig. 3). In the X-ray findings of the

Clinical parameters were compared between the M. pneumoniae
group and the control group. Laboratory findings of each group were
shown in Table 3. Hb, WBC count, platelet count, ESR, CRP and
serum albumin were not significantly different between the two
groups, However, PMN was significantly higher and the lymphocyte
count was significantly lower in the M. pneumoniae group than in

the control group. Discussion
We compared chest X-ray findings of each group to find any

M. pneumoniae group, consolidation and pleural effusion were
prevalent. In contrast, parahilar peribronchial opacification, diffuse

interstitial and normal findings were prevalent in the control group.

distinguished characteristics. The most common radiographic In a recent multicenter study, Leung et al.” screened 45 patients
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Fig. 3. Posteroanterior chest radiograph shows focal consolidation of

the right upper lung zone and bilateral reticular densities throughout the
lung fields.

with KD and 37 febrile controls for superantigen-producing bacteria;
they identified superantigen-producing organisms in 56% of the
patients with KD and 35% of the controls. Also, Baker et al.”” found
that nonspecific symptoms such as vomiting, diarrhea, abdominal
pain and cough occur commonly in 10 days before the diagnosis of
KD. These nonspecific symptoms may reflect diffuse vasculiis or be
the sequelae of an infectious trigger of KD. Although less likely, we
cannot exclude the possibility that associated symptoms result from
concurrent infections untelated to KD, Within the study of Benseler
etal™, 64% of the patients with KD had been diagnosed with a pre-
sumptive infection before KD; most commonly tonsillitis, viral illness,
pneumonia, urinary tract infection, gastroenteritis and/or sepsis.

As mentioned above, the etiology of KD is unknown. However,
many findings support the notion that infections may play a part.
Also, nonspecific symptoms occur commonly in KD, which make
it difficult for clinicians to diagnose KD. Recently specific infections

2
k]

are being reported in KD patients such as Chlamydia pneumoniac®
M. pneumonia™*®, Staphylococcus aureus™, Streptococcus™,
Yersinia pseudotuberculosis”, and measles virus”. Based on these
reported cases, Abe etal.”” suggested that the process of superantigens
activating T cell may be important in the pathophysiology of KD. By
interacting directly with class two major histocompatability complex
molecules, superantigens can stimulate polyclonal T cell activation
with subsequent massive cytokine release.

Mycoplasma arthritidis is known to produce superantigen”
and it is therefore possible that other Mycoplasma organisms may
do likewise. Therefore, it is crucial to closely observe nonspecific
symptoms in KD and look for concurrent infections. M. pneumoniae
is a major cause of respiratory infections in school-aged children and

young adults. The most common manifestations include sore throat,

hoarseness, fever, cough, headache, chills, coryza and myalgia™.
Chest auscultation may detect rales, scattered or localized thonchi
and expiratory wheezes. Radiographic findings in M. pneumoniac
group can be extremely variable and mimic a wide variety of lung
diseases. The diagnosis of Mycoplasma pneumonia is made based
on clinical manifestations, culture of sputum, cold agglutinins and
antibody titer of M. pneumoniae specific IgM. In children, a single
positive IgM assay may be considered diagnostic in most cases, as
IgM titer typically rises within 7-10 days of infection and appears
approximately 2 weeks before [gG™***.

Several manifestations of broncho-pulmonary involvement in
KD have been described in patients who initially showed prolonged
fever, lung parenchymal consolidation and laboratory findings of
pneumonia, presented a dlinical picture ascribed 0 KD'*™.

Our previous study reported that abnormal chest X-ray findings
were noted in 51.2%. Peribronchial cuffing was the most frequent
abnormality (22.4%)”.

In our present study, 15% of KD patients had pneumonia con-
currently. The incidence of pulmonary involvement in KD was
similar to that in other studies'®. Among the patients, 22.2% were
found to be infected by M. pneumoniae, as confirmed by high
AMA titer (>1:640). The M. pneumoniae group was not statistically
different from the control group in the duration of fever, Hb, WBC,
platelet, ESR, CRP, albumin levels and the incidence of coronary
arterial lesions. The M. pneumoniae group showed significantly
higher PMNs and lower lymphocyte count than the control
group. Among various X-ray findings in the pneumonia patients,
consolidation and pleural effusion were more frequent in the M.
pneumoniae group. On the other hand, parahilar peribronchial
opacification, diffuse interstitial lesion and normal findings were
prevalent in the control group.

However, there was no significant difference in the incidence of
coronary aneurysm in our study. Umezawa et al.'® reported that
chest radiographic abnormalities were present in about 15% of
Kawasaki patients as reticulo-granular opacities (90%), peribronchial
cuffing (21%), atelectasis (10%) and air trapping (5%), all of which
were observed within 10 days after the onset of KD; no case of lung
parenchymal consolidation was mentioned . Kim et al.” published
that peribronchial cuffing (22.4%), reticular pattern (17.7%) and
hyperaeration (8.2%) were noted in KD patients.

Lung involvement in KD might be a consequence of vessel in-
flammation with increased vascular permeability and perivascular
edematous changes. Histologic and immunohistochemical studies
might suggest an underlying association between KD and primary
respiratory involvement'”.,

A delay in KD diagnosis is more likely to occur in case of incom-
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plete KD, It is imperative to make efforts to reduce the lag between
the onset of symptoms and the initiation of treatment.

The limitation of this study was that the size of the study pop-
ulation was relatively small. Therefore, further large-scaled studies will
be needed in order to firmly establish the relationship berween simple
M. pneumoniae infection and KD.

In conclusion, we found that KD patients may have concurrent
infections especially with pulmonary involvement, and a higher
incidence of M. pneumoniae infection among the pulmonary
infection. It is important not to delay treatment of M. pneumoniae

infection in KID patients and vice versa.
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