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Case study

Incomplete Kawasaki disease in Egypt
Hala M. Agha*, Hala S. Hamza

INTRODUCTION
Kawasaki disease (KD) is a hybrid condition at the junction of infectious diseases,
immunology, rheumatology, and cardiology.1 KD is a systemic vasculitis of unknown
etiology predominately affecting medium-sized vessels such as the coronary arteries,
which mainly affects infants and children2. The disease itself may be the characteristic
manifestation of a common pathway of immune-mediated vascular inflammation in
genetically susceptible hosts3. Untreated KD may lead to the formation of coronary
artery aneurysms and sudden cardiac death in children. The diagnosis of KD is based
on the clinical features of fever of at least 5 days together with at least 4 or 5 other
features including rash, bilateral conjunctival injection, changes in peripheral extremities,
lymphadenopathy and oropharyngeal changes4. The diseases that must be differentiated
from KD because of similar clinical findings include viral infections (measles, adenovirus,
enterovirus, and Epstein-Barr virus), scarlet fever, staphylococcal scaled skin syndrome,
toxic shock syndrome, polyarteritis nodosa, bacterial cervical lymphadenitis, and juvenile
rheumatoid arthritis5,6. Because each of the symptoms commonly occurs in other
childhood illnesses, the disease can be difficult to diagnose, especially in children who
present with an incomplete form of the disease. KD has not been previously reported
from Egypt and there are special challenges in recognizing complete KD in a country
where physicians have limited experience with the disease. The diagnosis of incomplete
KD is thus even more challenging in this setting.

WHAT ARE THE DIAGNOSTIC CRITERIA OF INCOMPLETE KD?
The term ‘incomplete’ has been used to describe patients with incomplete presentation,
regardless of the presence of coronary complications8,9. According to the diagnostic
criteria of incomplete KD established by the AHA, children >6 months of age with
incomplete presentation might have unexplained fever for >5 days associated with 2 or 3
of the principles features5. The AHA recommended a diagnostic algorithm of incomplete
KD which comprises 6 supplemental laboratory and echocardiographic criteria. More
than 3 laboratory criteria support the diagnosis of atypical KD (Table 1)5.

CASE REPORT 1
A 4-year-old female presented with prolonged fever for 1month which was misdiagnosed
as chicken-pox. She had non purulent conjunctivitis and peri-ungual desquamation.
Echocardiography revealed coronary artery aneurysms; RCA and LCA measuring
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Table 1 Supplemental laboratory and echocardiographic criteria for the diagnosis of incomplete
Kawasaki disease prepared by the American Heart Association5.

A: Laboratory Criteria
Serum albumin ≤3g/dl
Anemia for age
Elevation of alanine aminotransferase
Platelets after 7days ≥450,000/mm3

WBC ≥15,000/mm3

Urine WBC ≥10/HPF
B: Echocardiographic Criteria
Z score of LAD or RCA ≥2.5
Coronary arteries meet Japanese Ministry of Health criteria for aneurysm:
Internal lumen diameter
>3 mm in children <5 years old, or
>4 mm in children >5 years old
Of a segment measures ≥1.5times that of an adjacent segment
Clearly irregular coronary lumen
Other 6 suggestive features (if >3features, positive)
Perivascular brightness of coronary arteries
Lack of tapering of coronary arteries
Decreased LV function
Mitral regurgitation
Pericardial effusion
Z score in LAD or RCA of 2 to 2.5

around 9 mm and 6 mm respectively. There was improvement of her clinical status
and disappearance of fever after she received the second dosage of intravenous
immunoglobulin (IVIG) on 2g/kg. During her follow-up by echocardiography for 4
years, there was mild regression of the coronary aneurysms compared to that of the
initial measurements. Multi-slice CT angiogram showed regression of the LAD and RCA
aneurysms with appearance of LAD and RCA stenosis (Figure 1).

Coronary angiography, intravascular ultrasound (IVUS) and fractional flow reserve
(FFR) were decided and revealed proximal RCA aneurysm partially occluded by organized
thrombi with the inlet and outlet of the aneurysm showing 50% and 90% stenoses
respectively, with significantly reduced FFR (0.78 resting gradient without giving
adenosine) across both lesions. Proximal LAD smaller aneurysm and mid LAD lesion with
a 50% stenosis, these findings are due to thrombi with adequate FFR (0.88 after intra-
coronary adenosine).
This case underscores the following issues in the diagnosis of acute KD:

- A long time between the onset of symptoms and diagnosis (1 month)
- Persistence of 2 findings; non purulent conjunctivitis and peri-ungual desquamation
- Delay in diagnosis led to large coronary aneurysms in both coronary arteries.

CASE REPORT 2
A 3-year-old boy was referred to our clinic because of high-grade fever and jaundice. The
onset of fever was from 7 days followed by icteric tinge and dark urine manifested 2 days
after the onset of fever and resolved after 3 days.
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Figure 1. The proximal RCA of case 1 shows a large aneurysm, measuring about 23 mm long and
11 × 8.7 mm in diameter. There is stenosis at the mid-segment of the RCA. The rest of the RCA
appears of normal caliber.

History obtained from the parents revealed no hepatotoxic drug consumption
or maculopapular rash. On physical examination, body temperature was 39 ◦C and
desquamation on the tips of fingers and toes were seen. Eye examination showed
bilateral bulbar conjunctival injection. Abdominal examination revealed no
hepatosplenomegaly or tenderness. Abdominal ultrasonography revealed no
hepatosplenomegaly with normal echogenecity, gallbladder and bile ducts were normal
and ascites was not detected.

Laboratory findings showed elevation of ESR, CRP and liver transaminases with
hyperbilirubinemia. There was no serologic finding compatible with viral hepatitis
(Table 2).

According to clinical and laboratory findings of this patient, KD was suspected and
echocardiography findings were normal. Intravenous immunoglobulin (IVIG) (2g/kg)
and aspirin (80mg/kg/day) were given during hospital admission. Resolution of fever
and conjunctival injection were achieved during 48 hours after initiation of IVIG. Liver
enzymes normalized within 1 week from the start of the febrile illness and before IVIG.
Platelets count rose to 900,000/mm3 after 2 weeks from the onset of the illness. His
echocardiographic findings were normal during his follow-up visits and aspirin therapy
was continued on 5mg/kg/day.
Why this presentation is an incomplete form of KD?

- High-grade fever and jaundice were the main presentations
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Table 2 Laboratory characteristics of the patient.

White blood cells 10,000/mm3

Hemoglobin level 10g/dl
Platelets 480,000/ mm3

ESR 100
CRP 24 mg/dl
AST 60 IU/L
ALT 70 IU/L
Bilirubin (Total, Direct) (4 mg/dl, 1.5 mg/dl)
Serum Albumin 3 g/dl
Prothrombin time 13 sec
HBSAg Negative
Anti HAV(IgM) Negative
Anti HCV Negative

- Clinical criteria were incomplete: the presence of only 2 clinical findings;
desquamation on the tips of fingers and bilateral bulbar conjunctival injection.

- Laboratory criteria helped to establish the diagnosis: evidence of hypoalbuminemia,
elevated alanine aminotransferase and thrombocytosis.

DISCUSSION
An incomplete presentation of KD has been reported in 15 to 36.2% of patients10,11.
Relatively more children with incomplete presentation were in the extremes of the age
spectrum (<1 year old, or >5 to 9 years old)10,12. The frequently reported findings which
are less frequently observed in incomplete presentation are cervical lymphadenopathy
(19-38.6%) and extremity changes (21-44.5%)10–13. Sudo et al. concluded that the higher
incidence of coronary artery lesions in patients with incomplete presentation was
firstly due to diagnostic bias because of the use of echocardiography in the diagnostic
process, and secondly due to delays in the treatment because of difficulties in making
the diagnosis14. In children with incomplete KD, the time between onset of symptoms and
diagnosis has been reported to be longer12,14,15. Diagnosis of KD can be challenging in
the absence of a confirmatory test or pathognomonic finding, especially when clinical
criteria are incomplete. Unfortunately, the majority of published papers describing
possible biomarkers for KD have used inappropriate control groups as the comparator.
The appropriate controls for such studies should be febrile children with some clinical
signs that are shared with KD such as rash or conjunctival injection. Until such time
as appropriately designed studies are performed, we must maintain a high index of
suspicion of KD in children presenting with unexplained fever.

CONCLUSIONS
1- It is important for the treating physicians to become aware of cases of incomplete
KD as prompt diagnosis and early treatment of these patients with intravenous
immunoglobulin is vital for the prevention of potentially lethal coronary complications.

2- High index of suspicion is required for early diagnosis and management of Kawasaki
disease irrespective of the clinical presentation. Early diagnosis can result in improved
outcomes.
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