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Kawasaki disease (KD) is an acute febrile illness that is characterized by systemic inflammation usually involving medium-sized
arteries and multiple organs during the acute febrile phase, leading to associated clinical findings. The diagnosis is based on
the principal clinical findings including fever, extremity changes, rash, conjunctivitis, oral changes, and cervical
lymphadenopathy. However, KD diagnosis is sometimes overlooked or delayed because other systemic organ manifestations
may predominate in acute phase of KD. As a cardiovascular manifestation, an acute pericarditis usually shows a small peri-
cardial effusion, but large pericardial effusion showing clinical signs of cardiac tamponade is very rare. Here, we described a
case of incomplete KD presenting with impending cardiac tamponade, and recurrent fever and pleural effusion. (J Rheum Dis

2020;27:68-72)
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INTRODUCTION

Kawasaki disease (KD) is an acute, self-limiting febrile
illness that is characterized by systemic inflammation in-
volving all medium-sized arteries and multiple organs
during the acute febrile phase, leading to associated clin-
ical findings [1]. The diagnosis of KD is based on the pres-
ence of principal clinical findings: fever, extremity
changes, rash, conjunctivitis, oral changes, and cervical
lymphadenopathy [1]. However, the diagnosis of KD is
sometimes overlooked or delayed because other systemic
organ manifestations may precede such principal clinical
features of KD, especially in early infant and older chil-
dren [2]. Common clinical scenarios mistakenly diag-
nosed before the diagnosis of KD are urinary tract in-
fection (pyuria), aseptic meningitis (irritability and a cul-
ture-negative pleocytosis of the cerebrospinal fluid), bac-

terial adenitis (retropharyngeal phlegmon), and bacterial
sepsis (septicemic shock) [3]. Cardiovascular manifes-
tations may include myocarditis, pericarditis, valvular re-
gurgitation, shock, and coronary artery abnormalities [3].
Regarding pericarditis, echocardiographic findings of a
small pericardial effusion are common, but pericardial ef-
fusion large enough to manifest clinical signs of cardiac
tamponade is very rare [4,5]. Here, we describe a case of
incomplete KD presenting with impending cardiac tam-
ponade and hemorrhagic pleural effusion.

CASE REPORT

A previously healthy 10-month-old girl visited the emer-
gency room due to high fever for 6 days, diarrhea, and res-
piratory distress. The past medical history was
unremarkable. On arrival, the patient looked acutely ill
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and showed tachypnea with chest wall retraction. The
blood pressure was 72/52 mmHg, heart rate 167/min,
respiratory rate 43 breaths/min, and the oxygen satu-
ration 86%~88%. Initial laboratory findings showed
white blood cell (WBC) count of 33.6x10°/L
(neutrophils 84.5%, lymphocytes 13%), erythrocyte sed-
imentation rate (ESR) of 43 mm/h (normal range <20),
and C-reactive protein of 31.47 mg/dL (normal range
<1.0). The blood urea nitrogen and creatinine were 65
mg/dL and 1.02 mg/dL, respectively. Serum pro-brain na-
triuretic peptide level (BNP) was 13,835 pg/mL. Urine
analysis showed pyuria (20~29 WBCs per high-power
field and negative nitrate test). Electrocardiogram
showed ST elevation in leads V4. Chest radiography
showed massive cardiomegaly with pleural effusion in
the right thoracic cavity (Figure 1). Echocardiography re-
vealed a large amount of pericardial effusion with im-
pending cardiac tamponade, but normal ventricular sys-
tolic function and coronary arteries without giant aneur-

Figure 1. Frontal view of the chest radiograph shows car-
diomegaly and pleural effusion at right thorax.
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ysm and aneurysmal rupture (Figure 2). Under the im-
pression of acute pericarditis with impending cardiac
tamponade and sepsis, an emergency pericardiocentesis
was performed and serosanguinous fluid was drained.
The results of pericardial fluid analysis were as follows:
red blood cell count 300x10%/L, WBC count 570x10°/L
with 85% of neutrophils, lactate dehydrogenase (LDH)
26,900 IU/L (serum LDH 1,245 IU/L), and protein 3.87
g/dL (serum protein 5.1 g/dL). Exudative pericardial ef-
fusion was diagnosed based on pericardial fluid to serum
protein ratio > 0.5 and pericardial fluid to serum LDH >
0.6 (Light's criteria). In addition, the fluid drained
through thoracentesis was hemorrhagic (red blood cell
count 9,920X106/L, the ratio of pleural fluid to serum
LDH >0.6). Empirical antibiotics (cefotaxime and vanco-
mycin) were administrated intravenously. Culture stud-
ies from blood, urine, and pericardial and pleural fluid
failed to isolate any pathogen. Despite a regimen of multi-
ple empirical antibiotics, high fever persisted. On the
19th day of fever, conjunctival injection and desquama-
tion of both fingertips suggesting an incomplete KD
developed. Follow-up laboratory tests were performed
and met the criteria of supplemental laboratory findings
supporting a diagnosis of incomplete KD (elevated ESR
[25 mm/h] and CRP [20.73 mg/dL], low serum albumin
[2.7 g/dL, reference range: 3.5~5.2], anemia for age [9.2
g/dL], WBC count [38.84x 10°/L], platelet count
[576x10°/L] and sterile pyuria) [3]. Peripheral blood cell
morphology showed that leukocytosis, neutrophilia, and
normocytic normochromic anemia. There was an in-
sufficient feature of macrophage activation syndrome
(MAS) or systemic onset-juvenile idiopathic arthritis
(SoJIA) in clinical course and follow-up laboratory test:
Triglyceride (165 mg/dL, reference range: 40 ~200), fer-
ritin (210 ng/mL, reference range: 26.1~287.6), fibri-
nogen (243 mg/dL, reference range: 160~ 350) (Table 1).
Follow-up echocardiogram also showed a mild dilatation

Figure 2. The echocardiographic
apical four-chamber view (A)
and parasternal short-axis view
(B) show a massive pericardial
effusion with impending car-
diac tamponade.
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Table 1. Laboratory values during treatment

1st admission

2nd admission

3rd admission 4th admission

Day of fever

6 13 19* 22 25 28 31 34 39 43 48 53 60 67
WBC count (10%/L) 33.6 36.77 38.84 13.56 23.1 17.74 29.78 18.45 35.22 19.85 14.1 29.94 13.33 9.04
Lymphocytes (%) 13 26 25 40 22 24 396 414 15 31 56 17 50.1 62
Hemoglobin (g/dL) 10 9 9.2 9.6 11.3 102 101 11.2 114 9.4 11 98 11.7 11.7
Platelet count (10%L) 208 643 576 415 503 798 948 1,056 563 510 592 519 526 330
ESR (mm/h) 43 5 25 31 76 120 104 93 97 83 41 117 36 11
CRP (mg/dL) 3147 5.8 20.73 438 1396 27.73 6.32 206 851 482 0.17 2344 0.13 043
Ferritin (ng/mL) 236 210 142.7 348.8
Fibrinogen (mg/dL)  >500 225 243 239 465
Triglyceride (mg/dL) 94 165 107 126 80
Albumin (g/dL) 2.6 2.7 2.7 2.9 3.9 33 33 4.1 4.1 4.1 3.9 4.2 4.1
LDH (IU/L) 1,245 701 586 536 299 203
AST (IU/L) 59 22 22 26 43 22 20 28 28 21 18 23 24
ALT (IU/L) 38 13 17 26 33 22 17 18 19 16 9 8 7

WBC: white blood cell, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, LDH: lactate dehydrogenase, AST: aspartate
aminotransferase, ALT: alanine aminotransferase. *The day of diagnosis with incomplete Kawasaki disease.

| 1stadmission | |

2nd admission

3rd admission | | 4th admission

Day 1~5 6 7 8~18

19~24 25 26 27 28 29 30 31~38 39 40 41 42 43 44~50 51~56 57 58 59 60~74

Clinical course | ‘

Fever
ok

onjunctivitis
KD symptoms desquamation
Pericardial effusion Pericardiocentesis

v v v

Pleural effusion PCD Self-limiting PCD Self-limiting
Treatment
VIG 2 g/kg 2 g/kg
Methylprednisolone 30 mg/kg-d Steroid tapering
Infliximab 5 mg/kg-d 5 mg/kg-d
Aspirin 50 mg/kg-d 5 mg/kg-d

Figure 3. Clinical course and treatment of this patient. KD: Kawasaki disease, PCD: pigtail catheter drainage, IVIG: intravenous

immunoglobulin.

of the right coronary artery (2.4 mm in diameter; Z
score=2.7) without pericardial effusion. Intravenous im-
munoglobulin (IVIG, 2 g/kg) and oral high-dose aspirin
(50 mg/kg/day) were administered. Fever subsided on
the 2nd day of IVIG treatment. The patient was dis-
charged 4 days after IVIG treatment (Figure 3). Three
days after the discharge, she was readmitted with a
24-hour history of high fever and pleural effusion.
Despite the second dose of IVIG (2 g/kg), fever persisted
(body temperature >38.5°C). Fever and pleural effusion
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were resolved after treatment with high dose methyl-
prednisolone (Figure 3). After discharge, high fever and
pleural effusion redeveloped twice, on the 41st and 57th
days of illness, and laboratory findings also showed leu-
kocytosis (33.6x10”/L of WBC count) and elevated ESR
(43 mm/h) and CRP (34.1 mg/dL) on each occasion at
the time of admission. After administration of infliximab
(5 mg/kg), fever and pleural effusion subsided each time.
After discharge following the 4th admission, the patient
is doing well. Echocardiography performed 1 year after

J Rheum Dis Vol. 27, No. 1, January, 2020



the illness showed normal coronary arteries and ven-
tricular function.

DISCUSSION

KD is a systemic vasculitis that can affect various organs
[1]. The diagnosis of classic KD is based on the presence
of =5 of 6 principal clinical criteria. Patients who have in-
sufficient principal clinical features (fever =5 days and 2
or 3 compatible clinical criteria) may be diagnosed with
incomplete KD, based on supportive laboratory findings
or a positive echocardiogram [3]. However, KD diagnosis
is sometimes delayed because other systemic manifes-
tations may precede such principal clinical features of KD.
There are various unusual initial presentations that delay
diagnosis of KD, such as acute surgical abdomen [6],
aseptic meningitis [7], cervical adenitis [8], and shock
syndrome [9]. Zulian et al. [6] reported 10 cases of KD
with acute surgical abdomen as an initial presentation,
out of which 7 patients were diagnosed after surgical
intervention. A prolonged fever and a culture-negative
pleocytosis of cerebrospinal fluid suggestive of aseptic
meningitis in a neonate may lead to an oversight of the di-
agnosis of KD, because enteroviral meningitis is common
in this age group [7]. Kanegaye et al. [8] reported that cer-
vical adenitis and fever were initial presentations in 57
KD patients and suggested that incomplete KD should be
considered in patients with cervical adenitis unresponsive
to empirical antibiotics. In this case, incomplete KD was
suspected and diagnosed only after development of con-
junctivitis and desquamation on the fingertips on the
13th day of hospitalization (the 19th day of fever).

Because clinical criteria are used to diagnosis of KD, pa-
tients who have insufficient principal clinical features
tend to make early diagnosis difficult [3]. Moreover KD,
SoJIA and MAS have similarity that clinical features and
laboratory findings tend to overlap [10]. Therefore, the
differential diagnosis of incomplete KD presenting espe-
cially unusual manifestation has diagnostic dilemma and
clinical challenging, which often can be delay in diagnosis
[2,10]. In our case, we tried to rule out infectious disease,
drug-related polyserositis and connective tissue disease.
According to the laboratory finding including bacterial
cultures and virus studies, infectious disease could be
excluded. The absence of signs of arthritis during 1 year
follow-up, negative study of auto-immune antibodies
(anti-nuclear antibody, rheumatoid factor), and other lab-
oratory features (ferritin, triglyceride, fibrinogen, WBC

www.jrd.or.kr

Atypical Initial Presentations of Incomplete Kawasaki Disease

count, platelet, etc.) were insufficient to diagnose of con-
nective tissue disease especially SoJIA and MAS [10,11].

KD with massive pericardial effusion showing clinical
signs of cardiac tamponade is very rare. There have been
several reports on hemorrhagic pleural and/or pericardial
effusion in patients with KD [4,5,12,13]. Voynow et al.
[13] reported that 11 (1.83%) out of 602 KD patients pre-
sented with predominant pulmonary involvement.
However, pericardial involvement is usually manifested
as a small amount of pericardial effusion on the echo-
cardiogram, and to our knowledge, only 2 cases with car-
diac tamponade have been reported [4,5]. Our case
showed an atypical course where massive pleural effusion
and pericardial effusion with cardiac tamponade without
giant aneurysm and aneurysmal rupture developed as ini-
tial presentations in an infant under 12 months.

Currently, first-line treatment of KD is a single dose of
IVIG (2 g/kg) and second-line treatment for IVIG-re-
sistant KD patients may be a repeat dose of IVIG,
high-dose methylprednisolone, or infliximab [3]. It is
known that the levels of pro-inflammatory cytokines
(interleukin [IL]-2, IL-6, IL-8, interferon- y and tumor
necrosis factor [TNF]- @) and vascular endothelial growth
factor (VEGF) are increased in KD [14,15]. Therefore, in-
fliximab (anti-TNF- @ monoclonal antibody) therapy is
preferable to use in patients with KD refractory to IVIG
[3]. Other monoclonal antibody therapy (anakinra, a re-
combinant, nonglycosylated form of the human IL-1 re-
ceptor antagonist ) for treatment of refractory KD was re-
ported [16]. Regarding the pathogenesis of pleural and
pericardial effusion in KD, it has been speculated that
VEGF may play a role by increasing microvascular hyper-
permeability [12]. Strunk et al. [17] reported that in-
fliximab and glucocorticoids reduced VEGF in patients
with rheumatoid arthritis. However, a study in KD
showed that infliximab reduced pro-inflammatory cyto-
kines but did not suppress VEGF in refractory KD pa-
tients [14]. Instead, Hamada et al. [12] reported a case
that presented with marked pericardial effusion and pleu-
ral effusion with elevated VEGE which were dramatically
resolved after corticosteroid administration. In our case,
recurrent fever and pleural effusion developed even dur-
ing steroid administration, and showed acute response to
infliximab therapy, suggesting its partial role in reducing
the hyperpermeable state of KD. Further study is needed
to elucidate the possible roles and mechanisms of in-
fliximab and corticosteroid in suppressing vascular hy-
perpermeability in KD patients.
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SUMMARY

KD is included on the list of important causes of MAS in
childhood, and the large degree of overlap syndrome
should be considered the possibility of similar relation-
ships between refractory incomplete KD and MAS [18]. It
is important to remember that in infants with un-
explained persistent fever and irresponsive to empirical
antibiotics, incomplete KD should be suspected. In addi-
tion, clinicians should be aware that cardiac tamponade
and/or hemorrhagic pleural effusion may be initial clin-
ical manifestations of incomplete KD.
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