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Kawasaki Disease Shock Syndrome: A
Challenging Diagnosis
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Abstract

The authors present a clinical report of a previously healthy 4-year-
old girl, admitted to a pediatric intensive care unit (PICU) present-
ing with a fluid-refractory shock. She was initially admitted in the
pediatric emergency department with a history of fever and petechial
rash and an initial diagnosis of invasive meningococcal disease was
placed. During the PICU stay, acute myocarditis with episodes of su-
praventricular tachycardia and lateral and inferior wall myocardial
ischemia, ileitis and serositis were noted. At 14th day of stay, she
developed peeling on the hands and feet and, aneurysmatic ectasia
of the coronary arteries were visualized in transthoracic echocardiog-
raphy, allowing the diagnosis of Kawasaki disease shock syndrome
(KDSS). The child improved after empirical treatment with antibiot-
ics, intravenous immunoglobulin and corticosteroid therapy. She was
started on antiplatelet therapy due to changes in the coronary arteries.
Early recognition of KDSS can be challenging; however, a delayed
diagnosis increases the risk of coronary changes and a fatal outcome.
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Introduction

Kawasaki disease (KD) is the most common pediatric cause of
acquired heart disease in developmental countries and can lead
to permanent changes in the coronary arteries in up to 25% of
untreated cases. However, initial presentation with hemody-
namic instability is not common. KD shock syndrome (KDSS)
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was first described in 2009 [1, 2]. The cause of severe KDSS
hypotension is not yet fully known, although it is believed to
be due to vasculitis along with capillary leakage, myocardial
dysfunction and generalized cytokine dysregulation. KDSS
is an under-diagnosed entity, with an estimated occurrence in
5-7% of children with KD [2-4].

As KDSS is a more severe form of KD, the delay in diag-
nosis contributes to a longer hospitalization and higher mor-
bidity and mortality. KDSS should be considered in all chil-
dren with a refractory shock admitted to pediatric intensive
care unit (PICU) who do not improve with antibiotic treatment
and whose cultures remain negative, even if they do not ini-
tially meet the criteria for KD [3]. In this particular case report,
the diagnosis of KDSS was made at a late stage of the disease.
The development of skin peeling on the hands and feet led
us to perform a transthoracic echocardiogram, which showed
coronary aneurysms and thus confirming the KDSS diagnosis.
A second dose of intravenous immunoglobulin (IGIV) was ad-
ministered, after which a good evolution of the patient’s condi-
tion was noted.

Case Report

A 4-year-old girl presented to the emergency department (ED)
with a 4-day history of fever, cough, rhinorrhea, abdominal
pain, vomiting, and pain and edema in the lower limbs. She
was on day 4 of amoxicillin/clavulanic acid (80 mg/kg/day)
due to an acute otitis media previously diagnosed in primary
care outpatient clinic. On admission, she was feverish (axillary
temperature 39.5 °C) and intermittently grunting. On physi-
cal examination, she showed moderate signs of respiratory
distress, peripheral oxygen saturation level of 95% in room
air, heart rate of 110 beats per minute, blood pressure of 99/65
mm Hg and a capillary refill time below 2 s. Additionally, she
presented a macular rash on her hands and face. Neurological
examination findings were unremarkable including negative
signs of meningeal irritation.

The national immunization programme was updated with
three doses of 13-valent pneumococcal conjugate vaccine. Past
medical, social, environmental and family history were all un-
remarkable.

The initial evaluation showed leucocytosis of 20,750/uL
with neutrophilia (90%) and C-reactive protein (CRP) 28.97
mg/dL; chest radiography showed a left paracardiac infiltrate.
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Figure 1. Rash of the lower limbs.

Parainfluenza 1, rhinovirus/enterovirus and adenovirus were
identified in respiratory secretions by polymerase chain reac-
tion (PCR).

She was admitted to a pediatric ward with a diagnosis of
pneumonia and started on ceftriaxone 80 mg/kg/day. In the
first hours of hospitalization, due to a change in hemodynamic
profile (hypotension, with blood pressure 68/35 mm Hg) and
altered state of consciousness, between drowsiness and psy-
chomotor agitation, normal saline bolus was administered and
brain computed tomography (CT) scan was performed (no ab-
normalities reported). On the same day, petechial lesions and
suffusions in both lower limbs appeared (Fig. 1). Lumbar punc-
ture was postponed. The dose of ceftriaxone was increased to
100 mg/kg/day owing to the suspicion of meningococcemia,
and acyclovir (10 mg/kg IV q8h) and ciprofloxacin (10 mg/kg
IV ql2h) were initiated. She was transferred to a PICU by a
medical transport team.

On day | of admission to the PICU, her clinical state dete-
riorated. She showed a decreased state of consciousness with
a persistently low Glasgow coma scale (GCS) score of 8 - 10,
and a decompensated shock with a heart rate of 130 beats per
minute, a blood pressure of 68/41 mm Hg and an immediate
capillary refill time. She was invasively ventilated for the first
12 days (maximum positive end-expiratory pressure (PEEP) 7
mm Hg), and required oxygen until day 18 of hospitalization
(FiO, max 60%). On the fourth day, a 3 cm anechoic bilateral
pleural effusion, lung atelectasis and significant bilateral in-
terstitial syndrome were visible in pulmonary ultrasound scan
(Fig. 2).

She required cardiovascular support with dopamine (max-
imum 10 pg/kg/min), adrenaline (maximum 0.4 pg/kg/min)
and norepinephrine (maximum 0.5 pg/kg/min), with gradual
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reduction until day 13. She was on hydrocortisone until day 4.

On day 3, the patient developed bilateral conjunctival hy-
peremia.

Both incomplete KD (unexplained prolonged fever, bi-
lateral conjunctival hyperemia, and erythema and edema of
the hands and feet) and autoimmune disease (unexplained
prolonged fever, serositis and high analytical inflammatory
parameters) were hypothesized and IVIG (1 g/kg) was admin-
istered.

Echocardiogram previously performed showed no struc-
tural abnormalities. On day 5 impairment of ventricular left
dysfunction was identified, with an ejection fraction (EF)
of 23% along with junctional rhythm on electrocardiogram
(ECG). Between days 7 and 8, multiples episodes of supraven-
tricular tachycardia occurred, two of which with hemodynamic
instability resolved after IV adenosine administration. Still on
day 8, an ECG recorded ST depression (V3-V5). From day 8
on, there was progressive improvement in cardiac function and
reduction in high-sensitivity cardiac troponin test (maximum
404 ng/mL on day 3, normal > 16 ng/mL), and N-terminal pro
B-type natriuretic peptide (NT-proBNP) (maximum > 35,000
pg/mL on day 3). Myocarditis was then diagnosed.

Palmar desquamation was observed on day 14, which led
to an echocardiogram where changes were detected in the coro-
nary arteries with a 5 mm aneurysmatic dilatation at the begin-
ning of the right coronary artery and rosary aneurysmatic dila-
tation on the left (Figs. 3 and 4). As KD was confirmed (with
coronary involvement), the patient had a new administration of
IVIG (2 g/kg) and was put on double antiplatelet therapy with
acetylsalicylic acid (initial dose of 40 mg/kg/day and main-
tenance dose of 5 mg/kg/day) and clopidogrel (0.21 mg/kg/
day) and anticoagulation therapy with enoxaparin (I mg/kg/
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Figure 2. Pulmonary ultrasound showing anechogenic pleural effusion with sinusoid sign (M-mode). The sinusoid sign (*) is a
dynamic sonographic sign, present when respiratory variation decreases the distance between the parietal and visceral pleura,
when separated by a pleural effusion.

day). We proceeded with serial echocardiogram evaluation and circumflex of 2.3 mm (z-score +1.9) and right coronary 4.1
on day 23, normal origin coronary arteries were observed on mm (z-score +5.7); the 12-lead ECG maintained changes in re-
the echocardiogram, with a common trunk of 3.7 mm (z-score polarization with negative T wave in DI, DII, aVL and V4-V6.
+4.2) (Fig. 5), anterior descending of 4.0 mm (z-score +6.7), Acute kidney injury with initial oliguria was present. Re-

Figure 3. Transthoracic echocardiography demonstrating an aneurysmatic dilatation (4.7 mm) at the beginning of the right coro-
nary artery (white arrow).
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Figure 4. Transthoracic echocardiography demonstrating a rosary aneurysmatic dilatation of the left coronary artery (white ar-

row).

covery ensued after hemodynamic optimization. Lower limb
edema was progressively better, associated with improvement
of hypoalbuminemia (minimum 21 U/L on first day).

On the first day, because of abdominal distension, an ab-
dominal ultrasound was performed, which revealed thicken-
ing of distal ileon with adjacent adenomegalies (Fig. 6). As
a result of progressive worsening of the abdominal pain and
distension, abdominal CT was executed (day 15). These con-
firmed the presence of moderate free peritoneal effusion and
liquid distention of the ileal loops, with no thickening of the

intestinal walls nor strictures. Laboratory results showed el-
evated transaminases levels (maximum glutamic oxaloacetic
transaminase (GOT) 537 U/L and glutamic pyruvic transami-
nase (GPT) 144 U/L).

During the PICU stay, the patient maintained persistent
fever until day 8 (total of 12 days of fever). Analytical assess-
ment showed maximum leukocyte values and inflammatory
parameters registered on day 3: leucocytosis of 34,270/uL
(89% neutrophils), CRP 30 mg/dL and procalcitonin 310 ng/
mL (Table 1).

Figure 5. Transthoracic echocardiography demonstrating a dilatation of left main coronary artery (3.7 mm).
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Figure 6. Abdominal ultrasound, with thickening of the terminal ileum and large amount of peritoneal effusion (++).

Table 1. Summary of Blood Results During Inpatient Admission

D1 D3 D5 D11 D15 D17 D20 D24
White cell count (x 10%/L) 26.47 34.27 27.97 13.58 10.25 8.83 8.93 8.67
Neutrophils (x 10°/L) 22.31 27.42 25.15 10.12 3.97 2.57 4.47 3.81
Lymphocytes (x 10%L) 3.52 5.14 2.55 3.1 5.71 5.61 4.00 4.03
Hemoglobin (g/L) 9.3 7.8 10.5 9.7 7.4 7.8 7.1 8.1
Platelets (x 10/L) 118 47 21 550 215 251 327 301
INR 1.52 1.3 1.4 1.6 1.3 1.1 1.1 1.0
CRP (mg/L) 28.8 30 18.14 13.06 1.6 0.16 1.54 0.43
GOT/GPT (U/L) 537/84 222/111 250/144 40/72 31/42 54/69 31/50 19/34
Fibrinogen (mg/dL) 722 120 150 249 93 87 - -
Albumin (U/L) 21 23 25 29 30 27 30 32
Creatinine (mg/dL) 0.52 0.77 0.60 0.40 0.42 0.34 0.32 0.36
BUN (mg/dL) 31 60 21 21 15 13 12
LDH (U/L) 537 873 687 310 305 222 - 212
Triglycerides (mg/dL) 76 105 - - - - - -
Ferritin (ng/mL) 722 2,217 5,070 822 - - - -
Troponin (ng/L) - 404.4 - - - 13.1 8.8 2.3
NT-proBNP (ng/L) - >35,000 - - - 4,875.4 183.6 994.2

BUN: blood urea nitrogen; CRP: C-reactive protein; GOT: glutamic oxaloacetic transaminase; GPT: serum glutamic pyruvic transaminase; INR: inter-
national normalized ratio; LDH: lactate dehydrogenase; NT-proBNP: N-terminal pro B-type natriuretic peptide.
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The main infectious causes were ruled out: serologic tests
for brucellosis, cytomegalovirus, herpes simplex virus 1 and 2,
Epstein-Barr virus, Mycoplasma pneumoniae; plasma PCR for
meningococcus, pneumococcus, enterovirus, parvovirus B19,
adenovirus; multiplex PCR rectal swab including Salmonella,
Yersinia, adenovirus, norovirus; blood cultures (central and
peripheral-blood cultures), urine culture, stool cultures and
bone marrow aspirate culture, which were all negative (for
aerobic, anaerobic and fungi). Serological tests for specific
SARS-CoV-2 antibodies (IgM/IgG) were negative.

On day 1 of admission to the PICU, empiric antimicro-
bial therapy with vancomycin and metronidazole was started,
both to cover for Gram-positive and anaerobic bacteria. Acy-
clovir and ceftriaxone were suspended on day 2. Due to an
unexplained prolonged fever, raised inflammatory parameters
and an increased abdominal distension, empiric treatment with
meropenem was initiated to cover for a potential intraabdomi-
nal infection. She completed a total of 19 days of vancomycin
(20 mg/kg IV ql12h), 16 days of ciprofloxacin (10 mg/kg IV
ql2h), 15 days of meropenem (20 mg/kg IV q12h) and 7 days
of metronidazole (7.5 mg/kg IV q8h). She was put on methyl-
prednisolone (1 mg/kg/day) on day 4, due to the suspicion of
hemophagocitic syndrome, which was changed on day 17 to
prednisolone (1 mg/kg PO ql2h), until day 24, after gradual
reduction.

Several blood analyses were performed, showing anemia
(minimum Hb 6.8 g/dL) and thrombocytopenia (minimum of
12,000/uL platelets). Minimum fibrinogen assay was 87 g/
dL, and maximum ferritin was 5,070 ng/mL. Furthermore, on
suspicion of secondary macrophage activation syndrome (pro-
longed fever, rash, hypofibrinogenemia, hyperferritinemia and
bicytopenia), a medullogram was performed on day 5, which
could suggest reactive neutropoiesis, without hemophagocy-
tosis. A transfusion of red blood cells was given on day 4 for
anemia and platelet transfusion for thrombocytopenia on day
5, day 8 and day 9.

Outcome and follow-up

The patient was transferred to her local hospital 25 days after
admission to the PICU, where she was hospitalized for another
18 days. Another echocardiogram was performed before dis-
charge with similar findings and a 12-lead ECG was normal.
She underwent a programme of rehabilitation due to reduced
muscle strength in the lower limbs, and made a good recovery.
She maintained prednisolone, acetylsalicylic acid and clopi-
dogrel as home therapy with gradual reduction.

She is currently being followed up in the cardiology and
rheumatology consultation. Nine months after being dis-
charged, she is asymptomatic. In the last echocardiogram, no
ectasias or other alterations were visible and only therapy with
acetylsalicylic acid is maintained.

Discussion

In our case report, a previously healthy 4-year-old girl present-
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ed prolonged fever, erythema and edema of the lower limbs, bi-
lateral conjunctival injection, refractory shock, hypoalbumine-
mia, myocardial dysfunction with tachyarrhythmia, marked
thrombocytopenia, higher levels of CRP and ileitis. Despite
the clinical signs, the diagnosis of KDSS was only confirmed
at a later stage of the disease after coronary aneurysms were
recorded in the transthoracic echocardiogram. These followed
the observation of skin peeling on the hands and feet.

KDSS was defined in 2009 by Kanegaye et al by the pres-
ence of characteristics of KD and one of the following: systolic
hypotension (systolic blood pressure below -2SD according to
sex and age) and over 20% decrease in blood pressure baseline
or signs of poor perfusion.

KDSS is a multisystemic disease, with cardiac, gastroin-
testinal, respiratory, renal and sometimes neurological mani-
festations [3]. Although the etiology is still not well defined,
it is believed that severe vasculitis with increased vascular
permeability as well as myocardial dysfunction can lead to
cytokine dysregulation, which results in cardiogenic and/or
distributive shock [5].

In the largest study conducted with patients with KDSS,
cases were prevalent in the winter months and in children over
5 years of age (with peak incidence between 8§ and 9 years of
age) [4].

When compared to KD, KDSS has been shown to occur
more frequently in female patients, whom initially present an
incomplete clinical picture of KD along with more serious
analytical changes, namely marked thrombocytopenia, higher
levels of CRP, elevated transaminases and increased risk of
cardiac involvement [3, 6]. These characteristics are all in line
with the clinical case presented.

The literature describes cases of KDSS in which hypoalbu-
minemia with pleural effusion, pericardial effusion and ascites
may be present. In most patients, there also seems to appear an
association with previous abdominal pain and gastrointestinal
symptoms, the severity of which can range from diarrhea and
vomiting to bleeding and even intestinal perforation [3]. In our
case, the girl presented a clinical status of shock on the fourth
day of fever, associated with gastrointestinal symptoms (ab-
dominal pain and vomiting), including ileitis and peritoneal ef-
fusion, pleural effusion and respiratory symptoms (cough and
rhinorrhea).

Cardiovascular changes are also common in KDSS, with
coronary aneurysms being present in about 66% of cases, as
opposed to 25% in untreated KD, as well as a higher incidence
of valvular and/or myocardial dysfunction and inflammation
(elevated NT-proBNP and troponin values and increased inci-
dence of arrhythmias) [1, 3, 7]. In our case, she presented with
myocardial dysfunction requiring vasoactive support, myocar-
ditis with tachydysrhythmia and coronary aneurysms. Anti-ag-
gregation therapy is in accordance with the recent guidelines
for the treatment of KD [8].

During the patient’s hospitalization, macrophage activa-
tion syndrome was suspected, which was in accordance with
some cases described, where they occurred simultaneously [9,
10]. However in our case, it was not confirmed.

Attributable to the more severe course of the disease than
KD, there is evidence of resistance to IVIG. It is often neces-
sary a second prescription of IVIG and corticosteroid therapy
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(ideally before IVIG) and, more rarely, additional therapies
may be necessary, in addition to all supportive treatment [2, 3].
In this case report, the patient received treatment with corticos-
teroids and first dose of IVIG on an early stage of the disease,
when incomplete KD was thought. Despite this, it is worth not-
ing the patient’s prolonged hospitalization in this clinical case,
longer than that described in the literature (average of 8 - 9
days) [4, 11]. This may be owing to the severe initial presenta-
tion, with significant cardiac and respiratory involvement and
the need for prolonged invasive ventilation.

Delay in diagnosing KDSS has been described on account
of the initial presentation with shock, often mistakenly diag-
nosed at this stage as septic shock, which in turn delays the
start of treatment with IVIG, or even toxic shock syndrome
[12]. As KDSS is a more severe form of KD, this delay in diag-
nosis contributes to a longer hospitalization, higher morbidity
and mortality [3].

KDSS should be considered in children with shock/hypo-
tension admitted to the intensive care unit who do not improve
with antibiotic treatment and whose cultures (blood and urine)
remain negative, even if they do not initially meet the criteria
for KD. Early recognition and diagnosis of KDSS allows time-
ly initiation of treatment, reducing the risk of coronary artery
aneurysms [3, 12].

Learning points

1) KDSS should be considered as a differential diagnosis in
children admitted to intensive care with shock/hypotension
with no improvement after antibiotic treatment and whose cul-
tures remain negative.

2) Serial echocardiograms are recommended in these cas-
es in order to identify cardiac involvement on an early stage,
particularly aneurysms.

3) Early diagnosis of KDSS is essential to start appropri-
ate therapy and reduce the risk of coronary aneurysms, which
occur more frequently in these cases.
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