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ORIGINAL ARTICLE / OZGUN ARASTIRMA

Clinical and laboratory characteristics of children with Kawasaki disease

Kawasaki hastalig1 bulunan ¢ocuklarin klinik ve laboratuvar ozellikleri

Fatih Akin', Melike Emiroglu?, Ahmet Sert* Siikrii Arslan‘, Ece Selma Solak!

ABSTRACT

Objective: In this study, we aimed to evaluate clinical and
laboratory characteristics of patients with Kawasaki dis-
ease (KD) in Konya region of Turkey.

Methods: The hospital records of patients who were hos-
pitalized with the diagnosis of KD in the Pediatrics Clinics
of Konya Training and Research Hospital between May
2010 and June 2012 were reviewed retrospectively.

Results: Seven cases were found to have the diagno-
sis of KD, two of whom were incomplete KD. Oropharynx
changes were the most common (100%) feature in our
patients. Five (71%) patients had bulbar conjunctivitis.
Three (43%) patients had erythema at the site of BCG
inoculation. Adenopathy was present in all of our patients
with the classical form. A desquamation was observed in
one case at the seventh day of fever. No cardiac manifes-
tation was seen. Elevated erythrocyte sedimentation rate
and thrombocytosis were present in all patients. All of the
patients were received intravenous immunoglobulin in the
first ten days of the fever.

Conclusion: KD should be considered as a possible
diagnosis in any child presenting with prolonged fever.
BCG reaction can be attributed as a diagnostic criterion
for incomplete form of the disease especially in countries
where BCG vaccination is routinely performed. Early
treatment is essential to prevent cardiovascular compli-
cations.

Key words: Kawasaki disease, vasculitis, BCG reaction,
children

INTRODUCTION

Kawasaki disease (KD) is a self-limited vasculitis
of unknown origin, characterized by fever, rash,
conjunctivitis, changes in the oral mucosa and ex-

OzZET

Amag: Bu calismada, klinigimizde Kawasaki hastaligi
(KH) tanisiyla takip ettigimiz vakalarimizin klinik ve labo-
ratuvar 6zelliklerini sunmayi amagladik.

Yontemler: Konya Egitim ve Arastirma Hastanesi Cocuk
Saghigr ve Hastaliklari Klinigi'ne Mayis 2010 ve Haziran
2012 tarihleri arasinda KH tanisiyla yatirilarak takip edi-
len hastalarin kayitlar retrospektif olarak incelendi.

Bulgular: Yedi vakanin Kawasaki hastaligi tanisiyla iz-
lendigi tespit edildi. Bu vakalarin ikisi inkomplet Kawasaki
hastaligi tanisi almisti. Hastalarimizin timuande (%100)
orafarenks bulgulari mevcuttu. Bes hastada (%71) bulbar
konjonktivit vardi. Ug hastada (%43) BCG asI yerinde eri-
tem go6zlendi. Klasik Kawasaki hastaligi tanisi alanlarin
timunde servikal adenopati mevcuttu. Bir hastada atesin
yedinci giiniinde ortaya ¢ikan ve bir hafta iginde diizelen
periungual deskuamasyon gézlendi. Tim hastalarimizda
yuksek eritrosit sedimentasyon hizi ve trombositoz mev-
cuttu. Takipleri stresince hastalarin higbirinde kardiak
komplikasyon g6zlenmedi. Hastalarimizin tima atesin ilk
10 glindi iginde IVIG tedavisi almigti.

Sonug: Uzamis ates sikayetiyle gelen her hastada ayi-
rici tanida KH disinitlmelidir. BCG agsisinin rutin olarak
uygulandigr Ulkelerde BCG as! yerinde gelisen eritem
Ozellikle inkomplet KH’'nda tani kriteri olarak kullanilabilir.
Kardiyovaskuler komplikasyonlarin gelismesini 6nlemek
acisindan hastaligin erken tanisi tedavisinin baslanmasi
¢ok 6énemlidir.

Anahtar kelimeler: Kawasaki hastalidi, vaskilit, BCG
reaksiyonu, gocuk

tremities, cervical lymphadenopathy, and dilatation
or aneurysms of the coronary and other arteries [1].
It was firstly described by Tomisaku Kawasaki in
1967 as acute febrile mucocutaneous syndrome [2].
It is one of the most common vasculitis of child-
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hood. Ozen at al. reported that it was the second
common vasculitis (9%) in Turkey after Henoch-
Schonlein purpura, among patients admitted to
rheumatology outpatient clinics [3]. It is the most
common acquired heart disease in Japan and USA
[4]. Although the exact etiology remains unknown,
clinical features suggest that it is a disease triggered
by an infectious disease in genetically prone pa-
tients [5]. Erythema at the site of Bacille Calmette-
Guerin (BCG) inoculation is rare, but it is a specific
sign of KD [6]. Here we report our experience about
7 children with KD.

METHODS

The files of patients who were hospitalized in Konya
Training and Research Hospital Pediatrics Clinic
between May 2010 and June 2012 were reviewed
retrospectively. 7 cases were found to have the diag-
nosis of KD. Informed consent was obtained from
the parents of the cases. Case presentations were the
followings:

CASE 1

A 15-month-old girl had been referred with a dif-
ferential diagnosis of KD. She had a history of high
grade fever for 7 days and a maculopapular rash for
5 days. She had been hospitalized for 4 days in the
previous hospital and given antibiotics including
ceftriaxone, vancomycin and ampicillin-sulbactam.
On the third day of hospitalization, swelling of the
hands and feet, and unilateral cervical lymphade-
nopathy had occurred. On physical examination,
irritability was remarkable. Her body temperature
was 38.8°C. She had a blood pressure of 110/70
mmHg and pulse rate was 120 /min. She had dry
and cracked red lips and her tongue was hyperemic
with hypertrophied papillae. There was anterior cer-
vical lymphadenopathy measuring 2x1.5 cm and a
maculopapular rash over the lateral regions of both
femurs. Both hands and feet were swollen (Picture
1). Nonpurulant bulbar conjunctivitis was not ap-
parent but bulbar vascularity was increased. A di-
agnosis of KD was made and the patient received
intravenous immunoglobulin (IVIG) and aspirin.
She became afebrile 48 hours after IVIG infusion.

CASE 2

A 4-year-old boy had presented with complaints
of fever, vomiting, hyperemia of eyes and diffuse

rash. While fever and hyperemia on eyes had been
started 3 days ago, rash was noticed on the admis-
sion day. Physical examination revealed a tempera-
ture of 38.0°C, blood pressure of 75/45 mmHg and
pulse rate of 120 /min. Bilateral nonpurulant bulbar
conjunctivitis was apparent. He also had a diffuse
maculopapular rash, dry and cracked red lips with a
strawberry tongue. Swelling of both hands and feet,
an anterior cervical lymphadenopathy measuring
2x1 cm were observed. There was no desquamation.
On the second day of admission he still had a persis-
tent fever reaching up to 39.4°C. A diagnosis of KD
was established and the patient received IVIG and
aspirin. He became afebrile, 24 hours after IVIG in-
fusion.

CASE 3

A 1-year-old girl had admitted with complaints
of fever, vomiting, and rash. She had a history of
high grade fever for 5 days and a rash had started
2 days ago. On admission, the body temperature
was 38.5°C, blood pressure was 80/50 mmHg and
pulse rate was 110 /min. She had bilateral nonpu-
rulant bulbar conjunctivitis, a maculopapular rash
on lower extremities, dry and cracked red lips with
a strawberry tongue. Anterior cervical lymphade-
nopathy measuring 1x1 cm was present. Both hands
and feet were not swollen and no desquamation was
observed. A diagnosis of KD was made on admis-
sion and the patient received IVIG and aspirin. She
became afebrile, 32 hours after IVIG infusion.

CASE 4

A 7-month-old girl had presented with 5-day history
of fever, diarrhea and vomiting. 2 days ago cefix-
ime was given with a diagnosis of suspected urinary
tract infection with a positive dipstick of leucocytes
on urinalysis. The patient’s body temperature was
39.0°C, blood pressure was 70/40 mmHg and pulse
rate was 132 /min. She had bilateral nonpurulent
bulbar conjunctivitis, dry and cracked red lips, a
strawberry tongue with hypertrophic papillae. Ery-
thema at the site of BCG inoculation was noticed.
She didn’t have any rash. Extremity examination
was normal. She had high erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP), thrombo-
cytosis and leukocytosis on laboratory examination.
A diagnosis of incomplete KD was established on
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admission and the patient received IVIG and aspi-
rin. He became afebrile just after IVIG infusion.

Picture 1. Swelling of the hands and feet of case 1

CASE 5

An 8-month-old boy had admitted with complaints
of fever and rash. He had a history of high grade fe-
ver starting 2 days ago and a diffuse rash had started
1 day ago. Physical examination on admission re-
vealed that, the temperature was 38.5°C, blood pres-
sure was 80/60 mmHg and pulse rate was 129 /min.
He had bilateral nonpurulent bulbar conjunctivitis,
dry and cracked red lips, a strawberry tongue, a dif-
fuse maculopapular rash and an anterior cervical
lymphadenopathy of 1x1.5 cm in size. Erythema at
the site of BCG inoculation was remarkable (Pic-
ture 2). Both hands and feet were swollen but no
desquamation was present. A diagnosis of KD was
made on admission and the patient received IVIG
and aspirin. Because rash and fever had persisted af-
ter 72 hours of IVIG treatment, a second dose IVIG
of was repeated. He became afebrile, induration of
BCG site had disappeared and rash was decreased
12 hours after second IVIG infusion but a desqua-
mation of skin had started on the right hands fingers
which was prominent on the thumb. Desquamation
did not progress and disappeared after 7 days.

CASE 6

A 22-month-old girl had admitted with complaints
of fever, swelling on neck, cracked lips, arthralgia,
swelling of feet and red eyes. She had a 5 days his-
tory of high-grade fever reaching up to 40.0°C and a
diffuse rash which had started 1 day ago. On physi-
cal examination, the body temperature was 38.0°C,
blood pressure was 90/50 mmHg and pulse rate was

144 /min. She had bilateral nonpurulent bulbar con-
junctivitis, dry and cracked red lips, a strawberry
tongue, a diffuse maculopapular rash and an ante-
rior cervical lymphadenopathy of 1x1.5 cm in size.
Both feet had been swollen but no desquamation
was observed. A diagnosis of KD had been obtained
on admission and the patient received IVIG and as-
pirin. She became afebrile just after IVIG infusion.

Picture 2. Bilateral nonpurulant bulbar conjunctivitis, dry
and cracked red lips, diffuse maculopapular rash, des-
quamation of fingers and erythema at the site of BCG
inoculation of case 5

CASE 7

An 11-month-old boy had presented with com-
plaints of 7-day history of fever and hyperemia on
left shoulder. Hyperemia on shoulder had occurred
2 days ago. Physical examination on admission re-
vealed a temperature of 38.8°C, a blood pressure of
80/50 mmHg and a pulse rate of 138 /min. There
had been erythema at the site of BCG inoculation
and other physical examination findings were nor-
mal (Picture 3). On the second day of admission a
diffuse maculopapular rash had occurred. He had
high ESR, thrombocytosis, hypertransaminasemia
and hypertriglyceridemia on laboratory examina-
tion. The patient was diagnosed as incomplete KD.
He received IVIG and aspirin. He became afebrile
just after IVIG infusion. Cracked red lips had been
noticed 1 day after IVIG transfusion.

RESULTS

The clinical and laboratory characteristics are given
in Table 1. While 5 cases fulfilled the definition of
classical KD, 2 of them were incomplete KD. Ab-
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dominal USG, blood and throat cultures, antibodies
against viral pathogens including Ebstein-Barr vi-

currences had been observed during the follow-up
period.

rus, cytomegalovirus, herpes simplex virus, rubella,
toxoplasma, parvovirus B19 and hepatitis A, B, C
viruses were negative in all patients. All the patients
had received IVIG 2 gr/kg (total dose) with an infu-
sion of 12 hours. IVIG had been given in the first
ten days of the fever to all patients. Also, high dose
aspirin 80-100 mg/kg was started initially till they
became afebrile, subsequently they had received
5 mg/kg/day of aspirin for 6 weeks. Echocardio-
graphic findings and sedimentation rate at the sixth
week had been normal in all patients. Only case 5
had been needed a second dose of IVIG because of
the persistence of fever despite the first dose IVIG
infusion. Repeated echocardiographic examinations
had revealed normal findings in all patients. No re-

Picture 3. Erythema at the site of BCG inoculation of
case 7

Table 1. Clinical and laboratory characteristics of the patients

Clinical Characteristics Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7
Age (month) 12 48 12 7 8 22 11
Sex F M F F M F M
Type of KD Classical Classical Classical Incomplete Classical Classical Incomplete
@Duration of Fever (Day) 9 6 6 5 6 5 9
Rash + + + - + + +
Conjunctivitis - + + + + -
Oropharynx Changes + + + + + -
Extremity Changes + - - - + + -
Adenopathy + + + - + + -
Desquamation - - - - + - -
Cardiac Findings N N N N N

BCG Site Induration - - - + + - +
Laboratory Characteristics

Hb (g/dl) 8.5 11.3 11.2 10.1 10.3 9.8 8.9
WBC (/mm?3) 32900 10200 10700 20000 7850 14470 10500
Plt (x10%/mm?3) 1140 486 850 772 737 626 653
ESR (mm/h) 120 45 88 84 36 86 76
CRP (mg/L) 215 3.3 3.4 143 74.8 70.7 43.2
AST (IU/L) 54 57 30 35 32 23 175
ALT (IU/L) 62 31 33 19 133 5 159
GGT (IU/L) NM NM 244 23 77 7 197
Na (mEq/L) 138 134 140 134 137 138 136
Triglyceride (mg/dl) 382 NM NM 109 217 NM 207
Albumin (g/dI) 24 4.0 3.3 3.0 3.2 3.5 3.1
Leukocyturia - - - + + - +

aFrom beginning to end of fever; Hb, hemoglobin; WBC, White Blood Cell Count; PIt, Platelet Count; NM, Not mea-
sured; AST, Aspartate Aminotransferase; ALT, Alanine Aminotransferase; GGT, Gammaglutamyl transpeptidase
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DISCUSSION

The diagnosis of KD is made by persistence of fe-
ver for at least 5 days along with 4 of the follow-
ing signs: polymorphous rash; bilateral conjuncti-
val injection; changes in the peripheral extremities
(erythema and/or swelling of the palms and soles;
periungual desquamation); changes of the orophar-
ynx (strawberry tongue; injected and/or fissured
lips; injected pharynx); cervical lymphadenopathy
(>1.5 cm diameter) [1]. The term incomplete KD
describes the conditions who fail to meet the criteria
described above (< 4 and >2 criteria) and there is
no other explanation for the illness. Fukushige et al.
reported that 10% of 242 patients of KD had dem-
onstrated incomplete KD [7]. A particularly high
level of suspicion is needed in infants younger than
1 year old, because in a retrospective study consist-
ing of 44 cases, incomplete disease was higher in
infants compared to the older children (45% versus
12%) [8]. While 5 of the presented patients were in
the classical KD, two of them were in the incom-
plete form and both were under 1-year-old.

Bilateral, nonexudative bulbar conjunctivi-
tis occurs in more than 85% of patients with KD.
Conjunctival injection typically spares the limbus.
Inflammation of the palpebral conjunctiva is not
prominent [1]. Five (71%) of our patients had bul-
bar conjunctivitis.

Cutaneous manifestation of KD is variable. It
usually begins from trunk. While macular, morbili-
form or targetoid lesions of trunk and extremities
are most characteristic, vesicular and bullous le-
sions are unusual [1]. It has been reported that rash
is absent in 7-10% of the classical disease, while
this rate was 50% in the incomplete form [7]. Rash
was present in 5 cases of our patients. One of the
cases (50%) with incomplete KD had rash, consis-
tent with the literature.

Anterior cervical lymphadenopathy (>1.5 cm
diameter) occurring during the acute phase of the
disease is usually unilateral. It is the most com-
mon absent feature in both classical and incomplete
forms [7]. Among the 35 KD patients reported by
Kayiran et al. [9], cervical lymphadenopathy was
the least common of the principal clinical features.
Adenopathy was present in all our patients with the

classical form while it wasn’t detected in both cases
of incomplete form.

Erythema at the site of BCG inoculation is rare,
but a specific sign of Kawasaki disease [6]. It is
quite often seen in patients with KD at the coun-
tries which BCG vaccination is applied. One dose
of BCG vaccine by intradermal method to deltoid
region of arm is performed to all children aged 2
months in our country. According to the data of
Turkish Ministry of Health, 95% of children born in
2011 have been vaccinated with BCG [10]. BCG re-
action has been hypothetically described as a cross-
reactivity between mycobacterial heat shock protein
(HSP) 65 and human homologue HSP 63 [11]. Al-
though BCG reaction suggests KD in a patient with
fever in the absence of immunodeficiency, BCG
reaction and desquamation of extremities has also
been reported in the course of HHV 6 infection due
to T-cell system activation [12].

Erythema at the site of BCG inoculation is a
common finding of KD in Japan. While Hsu et al.
[13] reported a 43% positivity rate of erythema at
the site of BCG inoculation, in another study con-
ducted in Japan 49.9% of the 15524 patients with
complete KD had redness or crust formation at the
BCG inoculation site. This rate was increased up to
70% in children aged between 3 to 20 months [14].
Contrary to these reports, this finding is reported to
be rare in Turkey [9,15]. In the study of Lai et al.
[16] conducted in Chorea it was reported that 46
(31.7%) of 145 patients with KD had a reaction at
the site of BCG inoculation. All of these 46 patients
were under 20-months-old with the highest rates in
patients under 6-months-old. No significant differ-
ence was found between complete and incomplete
cases. Although laboratory results showed higher
white blood cell and platelet counts in patients with
BCG site reaction, suggesting an intense inflam-
mation status, no significant difference was seen
among coronary artery involvement and response
to IVIG treatment [16]. The differences of the age
ranges may reflect the different vaccination sched-
ules in different countries, because the development
of BCG reaction reduces 12 months after vaccina-
tion [13,14]. Three patients had BCG reaction in our
study group. All of them were under 12-months-old
and vaccinated when they were 2-months old.
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Erythema at the site of BCG inoculation occurs
at the 24-48th hours of the fever and regresses with
crust formation shortly after fever resolves [17]. In
the study of Uehara et al [14], BCG reaction was
found to be seen more often in patients admitting on
the first 4 days of fever. Fever duration on admis-
sion was also found to be shorter in the study of Lai
et al [16]. In our study, case 5 who admitted on the
second day of fever was rapidly diagnosed as KD
by the presence of BCG reaction.

It has been reported that infants had a higher
incidence of incomplete KD and of coronary artery
complications [8]. This is also the age group where
BCG reaction is seen more frequently. Seo JH et al.
[18] compared 54 complete and 29 incomplete KD
patients with BCG reaction and no significant dif-
ference was found among clinical, laboratory and
echocardiographic findings. No information about
the diagnosis and occurrence time of BCG reaction
was given in that study. In the study which Lai et al.
[16], it was reported that fever duration on admis-
sion was found to be shorter in cases with BCG re-
action, it was not informed whether the cases were
incomplete KD or not.

If early onset of BCG reaction is taken into ac-
count, it can be used as a criterion for an early di-
agnosis especially in patients with incomplete KD
[6]. The diagnosis of incomplete KD was confirmed
with the finding of BCG reaction in 2 cases (case
4 and 7) in this study. We think that BCG reaction
can be a helpful criterion especially in infants with
incomplete KD in Turkey, where BCG vaccination
is applied at the age of 2-months with high rates.

Extremity changes of KD include swelling of
the dorsum of the hands and feet, a diffuse red-
purple erythema of the palms and soles and des-
quamation. 3 of our patients with classical disease
had swelling on hands and feet. Desquamation is
reported to occur 68-98% of the cases usually after
the tenth day of the fever [19]. In our study a des-
quamation of right hand’s fingers which was promi-
nent on the thumb was observed only in case 5 at the
seventh day of fever.

Swollen cracked red lips, strawberry tongue
with hypertrophied papillae are the characteristics
of the oropharynx changes. Oropharynx changes
were the most common (100%) feature of KD after

fever in our patients. Six of the cases had orophar-
ynx changes on admission. Case 7 with incomplete
disease developed cracked red lips after IVIG in-
fusion. Similar to our results, oropharynx changes
were reported to be the most common findings in
the studies from Turkey [9,15,20].

Tachycardia, myocarditis, pericarditis, gal-
lop rhythm are common cardiac manifestations of
the disease. The most significant and characteristic
complication of KD is the development of coronary
artery abnormalities (CAA) in up to 25% of un-
treated patients. This makes KD the leading cause
of acquired heart disease among children in the de-
veloped world. Because children with incomplete
KD are also at risk for cardiovascular complications
a high level of suspicion is important [1,21,22]. Dif-
ferent rates of cardiac involvement were reported
from Turkey. While data of Kayiran et al. [9] and
Binnetoglu et al. [15] were consistent with the lit-
erature, Giilhan et al. [20] reported a very high rate
of CAA which was 42.4% from 33 patients. Half
of these patients (7/14) had developed CAA within
eight days after the first fever peak, pointing to the
importance of early diagnosis. In our work, all of
the cases were diagnosed within the eight days of
fever peak and no cardiac manifestation was seen
except mild tachycardia.

It is known that there is no specific diagnostic
laboratory test for KD. Most of the patients show
normochromic normocytic anemia, leukocytosis,
elevation of ESR and CRP, hypertransaminasemia,
thrombocytosis, hypoalbuminemia, hypertriglyceri-
demia on laboratory examination [1]. Elevated ESR
and thrombocytosis were present in all our patients.

While Burns et al. reported that serum trans-
aminases elevate in < 40% of patients, Ting et al.
reported the elevation rate of gammaglutamyl
transpeptidase (GGT) as ~67%. Four (57%) and 3
(42.8%) of our patients had mild to moderate eleva-
tions of serum transaminases and GGT, respectively
[23,24].

Supplemental laboratory criteria in the evalu-
ation of suspected incomplete KD include serum
albumin <3.0 g/dL, anemia for age, elevation of ala-
nine aminotransferase (ALT), platelet count after 7
days >450,000/mm?, white blood cell (WBC) count
>15,000/mm?* and urine WBC>10/high-power field
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[19]. Both of our cases with incomplete disease had
anemia, high platelet levels, hypoalbuminemia and
leucocyturia. When these two cases were compared,
while case 4 had high WBC count (20000/mm?),
case 7 had high ALT level (159 IU/L).

If the diagnosis of KD is relatively certain
(even if diagnostic criteria are not met), and other
diagnoses have been excluded, treatment should be
initiated with aspirin and IVIG without further de-
lay. The American Academy of Pediatrics and the
American Heart Association recommend that chil-
dren with KD should be treated with aspirin and
IVIG during the first 10 days of the illness [25,26].
Gulhan et al. [20] recommend this time period to be
shortened for Turkish patients because they develop
cardiac complications much earlier. Newburger et
al. [27] reported that IVIG, and aspirin reduced the
risk of coronary artery abnormalities by 78% com-
pared with those treated with only aspirin. More
than 50% of infants with KD present in the incom-
plete form, and they have a very high incidence of
aneurysms. Thus, empiric treatment in very young
children is worthy of consideration. All of our cases
were treated with IVIG and aspirin which were giv-
en within the first ten days of fever. None of them
showed coronary artery abnormalities during the
course of the disease and the follow-up period.

In conclusion, KD should be considered as a
possible diagnosis in any child presenting with pro-
longed fever. BCG reaction occurring in the first
days of fever can be a useful finding for earlier di-
agnosis and may be attributed as a diagnostic crite-
rion for incomplete form of the disease especially
in countries where BCG vaccination is routinely
performed. To prevent long term cardiac morbidity
of the disease, early diagnosis and treatment with
IVIG and aspirin starting within the first 10 days of
fever is crucial.
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