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Abstract

Introduction:  Kawasaki disease (KD) is a small- and medium-vessel vasculitis of unknown etiology leading to myriad of symptoms 
and signs mostly affecting children between 6 months and 5 years of age, and has become the number one cause for acquired heart 
disease in children in the developed world. 

Methods: Here we report a retrospective review of clinical features and laboratory investigations of 15 consecutive cases in a single 
center in the United Arab Emirates.

Results: The CAAs were present in 46.6% of the patients with no significant difference in the incidence of CAAs between patients 
with typical versus atypical KD, though the most severe CAAs were seen in patients with atypical KD. All the CAAs were present on 
the first echocardiographic assessment except for one patient, who developed later. Significantly higher levels of the ALT (p-val-
ue=0.010), AST (p-value-0.028) and GGT (p-value=0.034) were found in those with CAA in our study. Increased ALT >24.5, predicted 
the presence of CAAs (area under the curve {AUC} =0.940, sensitivity=0.80 and specificity= 0.80). The levels of AST >23.5 (AUC 
=0.920, sensitivity=0.80 and specificity= 0.80), and for GGT >34.0 (AUC =0.840, sensitivity= 0.80 and specificity=0.40) predicted the 
same. There were no other difference between typical versus atypical KD, or patients with or without the CAAs.

Conclusion: The CAAs are more likely in those with higher hepatic enzymes, and patients with evidence of CAA need more frequent 
and longer cardiology follow up as they are more at risk of long-term complications.
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Introduction 

Kawasaki disease (KD) is a small- and medium-vessel vasculitis of unknown etiology leading to myriad of symptoms and signs mostly 
affecting children between 6 months and 5 years of age. The KD is markedly more prevalent in Japan where it was described for the first 
time in 1967, and other Asian populations compared to the rest of the world [1,2]. Currently, it is one of the leading causes of acquired 
heart disease in pediatric population in the developed countries [3]. 

There is no definitive diagnostic laboratory test available for the KD. “Classical/complete” KD is defined as the presence of fever for ≥ 
5 days, with at least four of the following five symptoms: polymorphous rash, bilateral non-purulent conjunctival injection, oral changes 
including cracked and erythematous lips and strawberry tongue, cervical lymphadenopathy, and extremity changes such as erythema or 
desquamation of palms and soles [3]. “Atypical/Incomplete” KD is considered in any infant or child with prolonged unexplained fever, < 4 
principal clinical findings, and compatible laboratory or echocardiographic findings [3].
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Laboratory tests, although non-specific, provide support for a diagnosis of KD in patient with non-classical but suggestive clinical 
features. KD is unlikely if the erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and platelet count are normal at day 7 of 
the illness [3]. Echocardiography (ECHO) is considered positive if any of the three conditions are met: Z score of left anterior descending 
coronary artery (CA) ≥ 2.5; CA aneurysm is observed; or ≥ 3 other suggestive features exist, including decreased left ventricular function, 
mitral valve regurgitation, pericardial effusion, or Z score in left anterior descending (LAD) CA or right CA of 2 to 2.5 [3]. 

The mainstay of therapy is intravenous immunoglobin (IVIG) which prevents development of coronary artery abnormalities (CCAs) 
and has limited role, if any, in curing the established coronary damages. Failure to initial treatment put the patient at higher risk of CAAs. 
Other risk factors associated with development of CAA are described in different population groups. There is no study reported from the 
United Arab Emirates. Here we report a retrospective review of clinical features and laboratory investigation of 15 consecutive cases in a 
single center in United Arab Emirates, which is a multi-ethnic society with expatriates far outnumbering the local residents. 

Materials and Methods

All the cases of KD admitted to the hospital from February 2017 to July 2019 were included in the study to describe the characteristics 
as retrieved from the database of hospitalized children. The study has been performed according to the standards of Helsinki Declaration.

The diagnostic criteria used were as described in the American Heart Association (AHA) scientific on diagnosis, treatment, and long-
term management of KD. Clinical features, laboratory results and treatment administered were carefully evaluated. Apart from the medi-
cal history and detailed physical examination findings other investigations including electrocardiography (ECG), trans-thoracic ECHO and 
chest X-ray (CXR) were also reviewed and documented. Various laboratory test results were collected for the patients as suggested by the 
AHA guideline. All those laboratory tests were carried out by the standard methods.

Data collected from Clinical, laboratory reports are reported as the mean ± standard deviation (SD) (continuous variables) or as Fre-
quencies and percentages (categorical variables). ECHO findings regarding dimensions of the CAs were reported as by Kobayashi., et al. 
using Lambda-mu-sigma method of regression analysis of body surface area [4]. Categorical data were compared using the chi-square 
test or the Fisher exact test, while continuous variables were compared using the independent-samples t-test or Mann Whitney U test. P 
values < 0.05 was considered for statistical significance. Statistical analysis was performed with IBM SPSS Statistics for Windows, Version 
25.0. Armonk, NY.

Results

Clinical characteristics

The study group consisted of 15 patients with slight female preponderance (Table 1). The cases ranged from 8-months to 5-year-11-
months of age (median 31 months) with 14/15 patients (93.3%) being < 5 years. The ratio of Typical: atypical KD was 1.14:1 and so was 
the female to male ratio. Median duration of fever at presentation was 6 days (min. 4; max. 14 days) and at the beginning of treatment 
with IVIG was 8 days (min. 5; max. 16 days). Admitting diagnosis was suspected/confirmed KD in 60%, tonsillo-pharyngitis in 20%, and 
pneumonia, gastroenteritis and possible connective tissue disease (6.7% each). The median time of hospitalization was 5 days (min. 4; 
max. 8 days). There was no difference in the length of stay between patient without or with CAAs. 

The most consistent diagnostic features, apart from mandatory fever, were oral mucosal changes (100%) and non-exudative con-
junctivitis (93.3%). The less frequent findings were rash (80%), cervical lymphadenopathy (60%) and extremity changes (53.3%). Of 
those having oral mucosal changes cracked/chapped lips was seen in 80%, strawberry tongue and pharyngeal congestion in 46.7% each, 
follicular tonsillitis in 20%, and gingival swelling, ulceration and gum bleeding in one patient (6.7%). The rash was mainly blanchable 
maculopapular (MP) over the trunk and limbs except three (one patient each had MP rash of valval and perianal area only, MP rash with 
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Variables
Whole group

n = 15

CAA absent

n = 8

CAA present

n = 7
p-value

Gender

Male, n (%)

Female, n (%)

7 (46.6)

8 (53.3)

2 (25)

6 (75)

5 (71.4)

2 (28.6)
NS

Age at presentation (months)

Median (range) 31 (8-71) 31 (15-46) 31 (8-71) NS
Age at presentation (months)

≤ 12, n (%)

> 12 - 36, n (%)

> 36, n (%)

2 (13.3)

7 (46.6)

6 (40)

2 (25)

3 (37.5)

3 (37.5)

0

4 (57.1)

3 (42.8)
NS

Days of fever on admission

Median (range) 6 (4-14) 6 (4-14) 7 (4-8) NS
Day of fever on admission

< 5 days, n (%)

5 - 10 days, n (%)

> 10 days, n (%)

2 (13.3)

12 (80)

1 (6.7)

1 (12.5)

6 (75)

1 (12.5)

1 (14.2)

6 (85.7)

0

NS

Oral mucosal changes, n (%) 15 (100) 8 (100) 7 (100) NS
Conjunctival changes, n (%) 14 (93.3) 7 (87.5) 7 (100) NS
Rash, n (%) 12 (80) 7 (87.5) 5 (71.4) NS
Lymphadenopathy, n (%) 9 (60) 5 (62.5) 4 (57.1) NS
Changes of hands and feet, n (%) 8 (53.3) 5 (62.5) 3 (42.9) NS
Typical/ Classic KD, n (%) 8 (53.3) 4 (50) 4 (57.1) NS
Day of fever on IVIG treatment

Median (range) 8 (5-16) 8 (5-16) 8 (6-9) NS
Days of hospitalization

Median (range) 5 (4-8) 6 (4-8) 4 (4-6) NS
Days of hospitalization

Up to 4 days, n (%)

> 4 days, n (%)

6 (40)

9 (60)

2 (33.3)

4 (57.1)

4 (66.7)

3 (42.8)
NS

IVIG resistance, n (%) 1 (6.6) 0 1 (14.3) NS

Table 1: Demography and clinical features.
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some becoming purpuric, and generalized macular rash with sandy texture). The rash in one had subsided before coming to us. Cervical 
lymphadenopathy when present was unilateral in two-thirds and bilateral in one-thirds with one of them having bilateral multiple tender 
lymph nodes. Extremity changes were swelling of dorsum of hands and feet (4/8 patients), palmar erythema (3/8 patients), both (1/8 
patient), and swelling of interphalangeal joints of fingers (1/8 patient). There was no significant difference regarding the cardinal clinical 
features between those without and with CAA. Other features observed were hepatomegaly in 4 patients, and significant diarrhea and 
vomiting, persistent cough, and radiological evidence of pneumonitis with otitis media in one case each. 

Laboratory investigations

The laboratory investigations were analyzed and presented in table 2. Statistically significant difference was found in the alanine 
aminotransferase (ALT), aspartate aminotransferase (AST) and gamma-glutamyl transpeptidase (GGT) levels between those without and 
with CAA. Rest of the investigation results were not significantly different between two groups. We analyzed the demographic features, 
clinical symptoms and laboratory results to look for variables associated with the duration of fever and hospitalization, and we found 
none (data not shown). 

Variables
Whole group

n = 15

CAA absent

n = 8

CCA present

n = 7
p-Value

CRP (mg/l) (Mean ± SD) 171.3 ± 231.8 123.3 ± 19 226.1 ± 344 NS
CRP ≥ 30, n (%) 14 (93.3) 8 (100) 6 (85.7) NS
CRP ≥ 100, n (%) 11 (73.3) 7 (87.5) 4 (57.1) NS
ESR (mm/hour) 80 ± 32.0 81 ± 36.5 80.5 ± 29.1 NS
ESR ≥ 40, n (%) 13 (86.6) 6 (75) 7 (100) NS
Hemoglobin (g/l) (Mean ± SD) 10.7 ± 1.45 10.58 ± 1.46 10.86 ± 1.55 NS
Anemia for age, n (%) 9 (60) 5 (62.5) 4 (57.1) NS
White cell count (x109/l) (Mean ± SD) 17.3 ± 6.00 17.7 ± 7.44 16.8 ± 4.34 NS
White cell count ≥ 15x109/l, n (%) 9 (60) 5 (62.5) 4 (57.1) NS
Neutrophil count (x109/l) 11.7 ± 5.61 12.1 ± 6.94 11.2 ± 4.10 NS
Neutrophil: lymphocyte ratio (Mean ± SD) 3.84 ± 2.89 4.75 ± 3.31 2.81 ± 2.09 NS
Platelet Count (x109/l) (Mean ± SD) 363.8 ± 125.6 406.5 ± 146.3 315 ± 81.6 NS
Platelet Count > 450 x109/l at ≥ 7th day of illness, n 
(%)

11 (84.6) 7 (87.5) 4 (80) NS

Total bilirubin (µmol/l), n=12 (Mean ± SD) 5.58 ± 3.57 4.03 ± 1.75 7.13 ± 4.38 NS
Elevated bilirubin (n, %) 0 0 0 NS
ALT (U/l), n = 14 (Mean ± SD) 65.2 ± 74.2 17.8 ± 5.93 112.5 ± 81.6 0.010
AST (U/l), n = 13 (Mean ± SD) 36.6 ± 16.21 26.5 ± 8.73 45.4 ± 16.4 0.028
GGT (U/l), n = 10 (Mean ± SD) 68.7 ± 66.16 26.6 ± 9.18 110.8 ± 73.04 0.034
Albumin (g/l), n = 11 (Mean ± SD) 27.4 ± 3.87 26.0 ± 4.26 28.5 ± 3.71 NS
Albumin ≤ 3.0 g/dl, n (%) 9 (81.8) 4 (80) 5 (83.3) NS
Na (mmol/l), n = 15 (Mean ± SD) 137.2 ± 2.96 137.6 ± 3.11 136.8 ± 2.97 NS
Na < 135 mmol/l, n (%) 3 (20) 2 (25) 1 (14.2) NS

Table 2: Laboratory investigations and risk scores. 
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Cardiac assessment showed 46.6% of the patients with KD had CAA on ECHO. There was no significant difference between the typical 
and atypical KD regarding CAA. Of those who developed CAA had it present on the initial scan except one, this patient’s scan at 2 weeks 
showed aneurysm in the right coronary artery (z-score 8.3). The only patient with IVIG resistance in our study had bright edematous 
coronary arteries’ openings which normalized after re-treatment with second dose of IVIG. Two patients had bicuspid aortic valves and 
one had small persistent foramen ovale with mild mitral regurgitation. ECG abnormality was found in 3 (20%) of cases with sinus tachy-
cardia in 2, and biventricular hypertrophy in one with normal ECHO. 

Treatment and outcome

The treatment was standard dose of IVIG (2 gram/kg infused over 24 hours) in all cases except our 1st patient, who received 1 gram/ 
kg of the same, once daily over two consecutive days. All patient received high-dose aspirin initially as per AHA guidelines. One patient 
was successfully treated with a repeat dose as fever was still present at 48 hours 1st dose of IVIG. Seven patients (46.6%) have already 
been discharged from the pediatric cardiology services after normalization of the ECHO findings, if any, and six (40%) are still in follow 
up while the rest 2 have been lost to follow-up. The total follow-up duration of the study was 101 patient-months. Mean number of ECHO 
in the study was 2.73. One of the patient in the study had recurrent KD and there were no mortalities.

Discussion and Conclusion

The incidence of KD is increasing worldwide with highest annual incidence in Japan, rising from 243.1 per 100,000 population aged 0 
to 4 years in 2011 to 264.8 in 2012 [5]. There is no data from the United Arab Emirates. The mean age of KD is 3 years worldwide, similar 
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to our study cohort (31 months of age) [6]. In our study population the male: female ratio was 1:1.14, though it is reported more frequent-
ly in boys than girls (1.31:1) [5]. One patient in our study (6.6%) had a recurrent KD after 14 months of index episode. The recurrence 
of KD is seen in 3-5% of case, highest being within the first 2 years of index episode [7]. The case fatality rate in KD in Japan is 0.015%, 
virtually all deaths resulting from its cardiac sequelae [5]. 

Involvement of coronary arteries (CAs) is a hallmark complication of KD and this may develop in 15 - 25% of untreated patients. Ap-
proximately 4% may develop CAAs even after administration of IVIG optimally as single high-dose (2 gram/kg), within the first 10 days 
of illness [8]. The risk of CAA is even higher in infants with KD, though it was not seen in our study. 

Atypical KD accounted for 46.6% of the total cases in our study which is consistent with other reports [9-11]. This is higher than ap-
proximately 20% atypical KD reported in earlier studies [5]. Diagnosis of KD should be considered in children with fever of ≥ 5 days and 
2 or 3 compatible clinical criteria or infants with fever for ≥ 7 days without other explanation. The diagnosis is unlikely if CRP < 30 mg/l 
and ESR < 40 mm/hour [3]. Published AHA guidelines, including supplementary laboratory criteria and use of ECHO has resulted in bet-
ter recognition of atypical KD [12,13] Atypical presentation of KD tends to delay in diagnosis and treatment. Delayed treatment > 10 days 
of illness is associated with higher incidence of CAAs [3]. This may partly explain the high rate of CAAs in later studies comprising higher 
proportion of atypical case. The CAA was identified in 46.6% of our patients with similar rates reported earlier [13]. Though the incidence 
of CAAs was not different between typical and atypical KD, the most severe abnormalities (z-score of 8.24 and 8.3) were found in two 
atypical KD patients (data not shown).

Majority of children with CAAs had some abnormalities on their initial ECHO but initially unremarkable ECHO does not rule out CAA 
[9]. One of our patients developed aneurysm a week after an unremarkable scan at the time of diagnosis. This patient had the highest 
levels of inflammatory markers in our study with CRP of 993 mg/l. The AHA recommends ECHO at diagnosis and repeat scans both within 
1 to 2 weeks and 4 to 6 weeks after treatment for uncomplicated patient, and more frequent for others [3]. Since abnormalities in CAs 
are rarely detected at 6 weeks in patients with KD who have normal measurements at baseline and 2 weeks of illness, the 6-week ECHO 
imaging may be unnecessary in patients with uncomplicated KD and z-scores < 2.0 in the first 2 weeks of illness [14]. In another study all 
patients with persistent CAAs at 1 year already had an abnormal initial ECHO [15].

Acute coronary dilatation of exceeding ~ 5.0 mm can lead to late abnormalities of the coronary artery wall including CA calcification 
which increases with age [16]. These calcifications are likely to develop approximately 10 years onwards following KD [17]. All patients 
who develop CAA carry a lifelong increased risk for coronary thrombosis and stenotic coronary lesions that may result in myocardial 
ischemia, infarction, and sudden death [18]. ‘Missed” KD in childhood have been attributed to many cases of both fatal and non-fatal myo-
cardial infarction in young adults [19].

Hepatic dysfunction represents systemic inflammation in all the medium- and small-sized arteries and multiple other tissues includ-
ing liver. Significantly higher levels of the ALT (p-value = 0.010), AST (p-value-0.028) and GGT (p-value = 0.034) were found in those with 
CAA in our study. Hepatic dysfunction including hypoalbuminemia, elevated AST, low total protein, low albumin/globulin ratio and hyper-
bilirubinemia is commonly reported in KD [20]. A lower albumin/globulin (A/G) ratio with a cut-off value of < 1.48 has been suggested 
as independent predictor of CAA [20]. All of our patients (n = 12, with complete liver function results) had A/G ratio ≤ 1.16 irrespective 
of presence or absence of CAA. In a nationwide epidemiological survey in Japan involving 11,900 cases of complete KD showed elevated 
ALT at initial examination, before starting salicylate treatment, associated with the development of cardiac disorders [21]. A significantly 
higher average value of ALT was observed in the group of patients presenting earlier leading to initiation of IVIG treatment < 5 days and 
this group had significantly higher rate of aneurysms [22].

Other inflammatory markers including higher WBC, increased CRP, increased ESR have been associated with CAA in other studies 
[23,24]. We did not find any difference between those without and with CAA regarding these variables as also reported in some other 
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studies [23-25]. Male gender, delayed treatment >10 days and IVIG resistant KD are associated with CAA [23,24]. In our study there was 
no difference male and female regarding incidence of CAA, and only one patient each had delayed treatment and IVIG resistance make any 
inference difficult in this regard. 

Major limitation of the present study is smaller number of patients. Other limitation is retrospective review from a single center. Larger 
multi-centric study will elucidate more about KD in this part of the world.

To summarize, KD should be considered in the those with incomplete clinical features. By following AHA guidelines more patients are 
picked up early in the course of disease leading to treatment within 10 days of fever onset. The CAAs are more likely in those with higher 
liver transaminases and patients with evidence of CAA need more frequent and longer cardiology follow up as they are more at risk of 
long-term complications.
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