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Abstract: Diagnosis of Kawasaki disease (KD) is based on well-established clinical criteria.
In incomplete or atypical KD, the diagnosis is challenging, because of the paucity of clinical
signs or because of the presence of clinical manifestations that generally are not seen in KD.
We describe the case of a 3-year-old female patient with persistent high fever, vomiting,
watery diarrhea, metabolic acidosis and severe hypopotassemia. On the fourth day of fever,
bilateral conjunctivitis, mucous and extremity changes were registered. Urine changes as
glycosuria and proteinuria were also noticed. Echocardiography revealed ectasia of the left
anterior descending coronary artery, and diagnosis of KD was established. The treatment
consisted of intravenous immunoglobulin (IVIG) and oral aspirin. Recurrence of disease was
recorded on the 23rd day of the disease, with favorable evolution after the second dose of
IVIG was infused.
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Introduction

Kawasaki disease (KD) is an acute, self-limited febrile illness of childhood. It is
a pediatric vasculitis syndrome and is characterized by inflammation of predomi-
nantly medium-sized blood vessels, with a predilection for the coronary arteries. It
mainly, but not exclusively, affects young children, with a higher susceptibility in
boys.'? KD is considered the leading cause of acquired heart disease in children in
most developed countries.*> Various pathogenic hypotheses have been postulated,
but the current consensus agrees that an (infectious) trigger initiates an abnormal
immune response involving innate and adaptive pathways in genetically predisposed
children.*” Diagnosis of KD is based on a constellation of clinical findings that
appear in a typical temporal sequence. “Classic KD” is defined by the patient
experiencing >5 days of fever and showing signs of >4 of the five principal clinical
features: a. erythema and cracking of lips, strawberry tongue, and/or erythema of oral
and pharyngeal mucosa; b. bilateral bulbar conjunctival injection without exudate;
c. rash: maculopapular, diffuse erythroderma, or erythema multiforme-like lesions;
d. erythema and edema of the hands and feet in the acute phase and/or periungual
desquamation in the subacute phase; e. cervical lymphadenopathy (>1.5 cm dia-
meter), usually unilateral. The term “atypical Kawasaki disease” describes patients
who have clinical manifestations that generally are not seen, but have compatible
laboratory findings and no other explanation for their illness. Incomplete KD should
be considered in children with unexplained fever for >5 days associated with fewer
than three of the clinical features, based on an algorithm that includes coronary artery
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abnormalities (CAA) on echocardiography and/or compati-
ble laboratory ﬁndings.lf3 # Unfortunately, these criteria are
neither sufficiently sensitive nor sufficiently specific, and
there are no pathognomonic tests that can help the clinician
in confirming a diagnosis, so it may be delayed or over-
looked. Laboratory findings are usually characteristic: leu-
kocytosis with neutrophilia and immature forms, elevated
acute-phase reactants, normocytic normochromic anemia,
abnormal plasma lipids, hypoalbuminemia, hyponatremia,
thrombocytosis after the first week, sterile pyuria, elevated
serum transaminases, pleocytosis of the cerebrospinal fluid,
leukocytosis in synovial fluid, etc. Two-dimensional echo-
cardiography is a non-invasive imaging method and is
considered the most useful test to evaluate coronary arteries,
in the acute phase and during follow-up, as well as myo-
cardial function.'*"'* Treatment of acute KD consists of
high-dose intravenous immunoglobulin (IVIG) associated
with administration of acetylsalicylic acid.

Kawasaki disease is a vasculitis which can involve
multiple organs. The renal involvement in KD is rarely
described. Herein, we describe the case of a girl aged
3 years and 4 months who was diagnosed with incomplete
KD and unusual presentation.

Written informed consent was obtained from the
this
approval was not required to publish the case details.

patient’s parents for presentation. Institutional

Case Report

The patient reported here is a girl aged 3 years and 4 months
who was admitted to our department for fever (39.2°C)
associated with loss of appetite, vomiting, severe and diffuse
abdominal pain and watery diarrhea during the last 24 hrs.
Her past medical history was not significant. At the admis-
sion, the patient presented altered general condition, fever,
clinical dehydration signs, watery rhinorrhea, and erythema-
tous pharynx. A diagnosis of acute gastroenteritis and dehy-
dration was established. Laboratory tests showed:
leukocytosis (29,300/uL), neutrophilia (27,200/uL), elevated
erythrocyte sedimentation rate (ESR=76 mm/h) and elevated
C-reactive protein (CRP=13.3 mg/dL), normochromic nor-
mocytic anemia (Hemoglobin = 10.7 g/dL), metabolic acido-
sis (pH = 7.33; HCO3 = 14.3 mmol/L; BE =-13.3 mmol/L),
hyponatremia (133 mmol/L), hypopotassemia (3.2 mmol/L)
and hyperchloremia (119 mmol/L). Stool sample analysis did
not identify any pathological aspects. Surgical examination
and abdominal ultrasound excluded acute appendicitis. The
patient was treated with intravenous rehydration therapy,
antipyretics and empirical antibiotics (Ceftriaxone iv). On

the fourth day of the fever, the patient had an altered general
state, persistent high fever (39.4°C), tachycardia (150-160
bpm), normal blood pressure (102/60 mmHg), normal capil-
lary refill time, skin pallor, fissured, dry and red lips, con-
gested pharynx, strawberry tongue, bilateral conjunctivitis,
erythema of the palms and soles, as well as diffuse and
intense abdominal pain, vomiting and diarrhea (watery stools
more than 10 times a day). The patient presented persistent
decompensated metabolic acidosis and hypopotassemia
(2.2 mmol/L) in spite of intravenous supplementation (total
daily dose of potassium was 5—6.7 mmol/kg), hyponatremia
(131 mmol/L) and hyperchloremia (118 mmol/L). In this
situation, digestive sepsis was ruled out based on negative
procalcitonin, and incomplete Kawasaki disease was sus-
pected based on persistent fever associated with the follow-
ing three principal clinical features: nonsuppurative bilateral
conjunctivitis; erythema and cracking of lips, strawberry
tongue and erythema of pharyngeal mucosa; erythema of
the palms and soles. Confirmation of clinical features was
completed with a laboratory test (elevated CRP and ESR,
anemia and leukocytosis, hypoalbuminemia) and echocar-
diography, which revealed ectasia of the left anterior des-
cending coronary artery (Z score +4.3), perivascular
brightness of the left coronary artery, mild mitral regurgita-
tion and small pericardial effusion (Table 1). A urine sample
revealed reduced specific urine gravity, hematuria, glyco-
suria and mild proteinuria. Urine culture was negative.
(Table 1).
Incomplete Kawasaki disease diagnosis was formulated

Urea and creatinine levels were normal

according to the algorithm described by McCrindle et al.>
Blood serology tests of cytomegalovirus, Epstein—Barr virus,
hepatitis B and C, enterovirus, adenovirus and coxsackie
B virus reported a negative titer level. IgM antibodies for
(HSV-1) were detected.
Electrocardiography showed tachycardia and non-specific

herpes simplex 1 virus
ST and T-wave changes. The therapeutic approach consisted
of administration of IVIG 2 g/kg, infusion over 12 hrs and
oral aspirin of 90 mg/kg/day; intravenous rehydration ther-
apy was continued over 24 hrs. Acyclovir orally therapy for 5
days was also associated. The patient had a favorable out-
come: fever disappeared 36 hrs after IVIG therapy, oral
mucous and extremity changes and conjunctivitis also dis-
appeared after 3 days; echocardiography showed a slight
decrease of the coronary dilatation and disappearance of
pericardial effusion; progressive decrease of inflammation
markers, normalization of the serum electrolyte levels
36 hrs after starting IVIG and also of the glycosuria and
proteinuria were registered. Desquamation of palms
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Table | Laboratory Tests And Echocardiographic Changes
Parameters Reference Day Of lliness
Day 2 Day 4 Day 5 Day 7 Day 14 | Day 22 Day 28
CRP (mg/dL) <0.9 13.3 10 - - 0.7 0.5 0.4
ESR (mm/h) <10 76 75 - 73 62 54 18
Leukocytes (/ulL) 6000-17,500 29,300 14,800 17,400 12,200 9900 11,400 6100
Neutrophiles (/uL) | 1500-8500 27,200 13,200 10,200 2700 5000 5560 1900
Hemoglobin (g/dL) | 11-14.5 10.7 85 85 8.5 82 10 9.7
Thrombocytes 210,000 421,000 435,000 435,000 414,000 821,000 | 914,000 563,000
(/uL) —455,000
Albumin (g/dL) 29-4.2 - 2.8 - 2.9 - 3.8 3.8
ASAT (UI/L) 13-35 27 - - 35 - 32 35
ALAT (UI/L) 5-45 24 - - 39 - 9 13
pH 7.34-7.45 7.33 7.33 7.36 742 - - -
HCOj3; (mmol/L) 22-28 14.3 13.6 15.6 23 - - -
Na (mmol/L) 134-143 133 131 134 138 138 136 137
K (mmol/L) 3447 3.2 22 2.6 42 43 39 5
Cl (mmol/L) 98-106 119 118 109 104 - NA 9.36
Ca (mg/dL) 8.8-10.6 NA 2.9 - 29 - 9.3 893
Urea (mg/dL) 15-38 18 - - 4 - 5 21
Creatinine (mg/dL) | 0.4-0.7 0.30 - - 0.23 - 0.22 0.26
Urine pH 48-74 6.5 6 - 6.5 6.5 - 6
Urine gravity 1005-1025 1025 1004 - 1008 1004 - 1014
Proteinuria <|0mg/dL Positive Positive - Negative Negative | Negative Negative
(30mg/dL) (30mg/dL)
Glycosuria Negative Positive Positive - Negative Negative | Negative Negative
(100 mg/dL) (100 mg/dL)
Hematuria <3 RBCs/hpf Positive Positive - Negative Negative | Negative Negative
Leukocyituria <5 WBCs/hpf Negative Negative - Negative Negative | Negative Negative
Urine potassium 25-125 mmol/ | — - - 122 mmol/ - - -
24 hrs 24 hrs
Diuresis 0.8-1 L/Im?/24 1.67 Um*24 | 225 Um% | 2.5 Um%24 | - 1.8 Lim?/ 1.5 Lim?/
hrs hrs 24 hrs hrs 24 hrs 24 hrs
D-dimers (ng/mL) | <250 - - <250 - 5433 407 <250
LAD (Z score) +2 - 43 - 4.14 3.72 2.96 2.73
Mitral - Grade | - Grade | Grade | Grade | Grade |
regurgitation
Pericardial effusion - Mild - Mild Mild Mild Absent

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CRP, C-reactive protein;

left anterior descending coronary artery; RBCs, red blood cells; WBCs, white blood cells.

ESR, erythrocyte sedimentation rate; hpf, high-power field, LAD,
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appeared in the second week of the disease, and of soles in
the third week of disease. Diuresis was normal at presenta-
tion, but polyuria was present starting the 5th day of illness
(2.25 L/m?/24 hrs) and persisted for 2 weeks, associated with
(821,000/uL)
appeared on the 14th day of the disease. Urine potassium

reduced wurine gravity. Thrombocytosis

determination was possible on the 7th day of the disease and
was at the upper limit (Table 1).

On the 23rd day, clinical recurrence appeared (fever
38.5°C, vomiting and watery diarrhea) and the second
dose of IVIG was administrated, with favorable evolution.
The patient was discharged from the hospital on the
29th day of disease with oral aspirin of 5 mg/kg/day.
Repeated echocardiography after 2 months was normal.
No relapses were recorded in the next 10 months.

Discussion
The diagnosis of incomplete or atypical KD is challenging
especially in children who do not fulfill the clinical cri-
teria. Despite growing knowledge of its etiology, many
aspects remain unknown or unclear, and diagnosis still
depends on clinical features of persistent fever in combi-
nation with other characteristic signs and symptoms, thus
remaining an enormous challenge for the clinician.'™
First, particular feature of this case is the presentation
with digestive clinical manifestations that had been gradu-
ally associated with high fever. In evolution, the clinical
presentation containing some specific mucocutaneous
signs associated with left anterior descending coronary
artery dilatation (Z score 4.3), and laboratory findings
(elevated CRP and ESR, anemia, leukocytosis and hypoal-
buminemia) supported the diagnosis of incomplete KD.
According to AHA recommendations, incomplete or aty-
pical KD should be considered in patients with fever >5 days,
and 2 or 3 compatible clinical criteria associated with cardiac
findings on echocardiography and supplemental laboratory
criteria (anemia, thrombocytosis >450,000 after the 7th day
of fever, decreased albumin level < 3 g/dL, elevated alanine
aminotransferase, leukocytosis > 15,000/mm’ and pyuria
> 10 WBC/hpf).? In our case, coronary artery abnormality
was present and these findings represented the diagnosis
clue. However, CAA are not generally detected by echocar-
diography in the first week of illness, but a normal echocar-
diogram does not rule out the diagnosis and repeated
echocardiograms are mandatory. The delayed recognition
of incomplete KD acts as an important risk factor for
CAA." ' The presence of CAA is considered a specific
criterion for the diagnosis of KD, particularly in patients

who do not meet the full clinical criteria.>'®"'? The following
echocardiographic findings are considered criteria supportive
of the diagnosis of incomplete KD: score of left anterior
descending coronary artery or right coronary artery >2.5 or
coronary artery aneurysm; or >3 other suggestive features
including decreased left ventricular function, mitral regurgi-
tation, pericardial effusion, or Z scores in left anterior des-
cending coronary artery or right coronary artery of 2 to 252

Role of several markers was evaluated for the diagno-
sis of incomplete KD. NT-proBNP and interleukin 17
(IL-17) have been found elevated in the acute phase of
KD, but none of them has been validated for clinical
practice.®!’

There are various initial gastrointestinal symptoms
which may confuse the clinical pictures of KD and delay
diagnosis especially in patients with incomplete form of
disease. Ohnishi et al reported a 4-year-old boy with KD
presenting as sigmoid colitis and Rosencrantz et al
reported a 2.5-year-old boy with KD presenting as scler-
osing cholangitis."®'® Chen et al have demonstrated that
sonographic gallbladder abnormalities are associated with
IVIG resistance in KD.?° Bagrul et al presented a 3-year-
old boy who was diagnosed with atypical KD, with cor-
onary arteries dilatation, sterile pyuria and progressive
bowel oedema, severe abdominal pain, hepatosplenome-
galy and hydrops of the gallbladder.'® A computerized
search conducted by Colomba et al described 48 cases of
KD with intestinal involvement and recommended to con-
sider Kawasaki disease in the differential diagnosis when
a child has high fever and abdominal pain.*' Atypical
forms of KD have a higher frequency of coronary ectasia,
vomiting, anemia, thrombocytosis and a higher serum
alanine aminotransferase level.”>>

Secondly, another aspect of our case is represented by
renal damage as a result of vasculitis at this level, represented
by severe dyselectrolytemia (K = 2.2 mmol/L), proteinuria
(30mg/dL) and glycosuria, persisted reduced urine gravity
(1004-1008) and polyuria (2.25-2.5L/m?/24 hrs) interpreted
as part of renal tubular abnormalities. Severe hypopotasse-
mia could also attribute to gastrointestinal manifestation, but
persisted dyselectrolytemia despite large quantities of potas-
sium solutions infused, associated with other manifestations
of renal tubular disorders (polyuria, low urine specific grav-
ity, hyperchloremic metabolic acidosis, mild proteinuria and
glycosuria) and rapid clinical and laboratory findings
improvement after immunoglobulin administration suggests
the renal tubular damage. Urine potassium revealed an upper
limit level. A preexistent tubular disease was also suspected,
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but repeated laboratory tests made few weeks after the febrile
period did not identify any pathologic changes of renal func-
tion. The most frequent renal involvements described in KD
are sterile pyuria (reported by Watanabe in 30-80% of cases,
mainly in infants and associated with sub-clinical renal inju-
ries) and trace proteinuria.”* In some rare instances, acute
kidney injuries (AKI) and urinary tract involvement have
been reported in patients with KD. Saviour et al reported
a 2-year-old child presenting bloody diarrhea, mucocuta-
neous clinical findings and laboratory findings suggesting
hemolytic uremic syndrome (15). Chuang et al reported an
incidence of 28% of acute kidney injuries associated with
hepatic dysfunction in KD children with age less than 2
years.”> Nephrotic syndrome in KD was also reported in
three children by Krug et al.*® A computerized search con-
ducted by Watanabe et al described 39 patients with KD who
developed AKI and have been reported in 28 publications as
case reports.”® Other kidney and urinary tract involvement
reported in KD are: prerenal AKI, intrinsic AKI caused by
tubulointerstitial nephritis, acute nephritic syndrome,
immune complex mediated nephropathy and renal AKI asso-
ciated with KD shock syndrome. The precise pathogenesis is
not completely understood, but several possible mechanisms
have been proposed: immune-complex mediated kidney
injuries, T-cell immune-regulatory abnormalities, renal and
glomerular endothelial injury resulting from vasculitis and
capillary leak, and an increased release of cytokines.?’**

Kawasaki disease shock syndrome could be also sus-
pected in this case, but the child had normal blood pres-
sure values over the entire acute illness, and no signs of
poor peripheral perfusion, so the requirements for concur-
rent KD shock syndrome proposed by Kanegaye et al in
2009 were not met.?’

The main objectives of KD are to control the systemic
inflammatory response, to reduce the prevalence of coron-
ary aneurysms and to prevent coronary thrombosis. In the
acute phase, IVIG (2 g/kg over 8-12 hrs) within 10 days,
and ideally within 7 days, of illness, are recommended.
Delayed IVIG treatment is considered to be an indepen-
dent risk factor for the development of CALs, especially in
patients with high levels of CRP and ESR.'***32
Nevertheless, about 10-20% of patients receiving IVIG
are refractory to this therapy and they are also at higher
risk for developing CALs. In this situation, adjunctive
therapies include retreatment with IVIG, a tapering course
of corticosteroids, infliximab, cyclosporine, cyclophospha-
mide and other immunomodulatory therapies. Risk factors
associated with IVIG resistance include: male sex, young

age, high CRP, high neutrophil count, and KD shock
syndrome.'**>* In our case, a second febrile episode
associated with diarrhea and vomiting appeared on the
23rd day of the disease, and a second dose of IVIG was
administrated with rapid resolution of fever. A persistent
elevated level of IL-6 on the 20th day of the disease (31.22
pg/mL; NV <7 pg/mL) was correlated with a recrudescent
fever episode. Serum IL-6 increases in the acute phase of
KD, whereas it declines to a normal level after IVIG
therapy, being positively correlated with CRP and ESR.
However, whether IL-6 can serve as a novel biomarker for
predicting incomplete KD is still to be elucidated.*

Conclusions

The diagnosis of incomplete or atypical KD is challenging
and very often a definitive diagnosis is not possible upon the
initial presentation. Clinical presentation with gastrointest-
inal manifestation makes the diagnosis more complex for
clinicians especially in children who do not fulfill the clinical
criteria for KD. Echocardiography showing coronary artery
abnormalities can support the diagnosis in a child who does
not meet the case definition based on principal clinical find-
ings, to prompt immunoglobulin intravenous administration.
Although the renal involvement in KD is rare, urinary
changes can be signs of atypical KD presentation.

Disclosure
The authors report no conflicts of interest in this work.
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