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ABSTRACT
We report two cases, a boy and a girl,
who developed severe renal hyperten-
sion over sub-acute phase of Kawasaki
Disease (KD). Paediatricians should
be alert to consider preceding KD as
potential source of secondary hyper-
tension in young infants, and raised
blood pressure should be regarded as a
life-threatening complication in all KD
children. 

Introduction
We report two cases, which developed
severe renal hypertension over sub-
acute phase of Kawasaki Disease (KD)
(1).

Case 1
A 16-month-old girl presented to our
Department with an 8-day history of
high fever, not responding to amoxi-
cillin. Clinical examination was unre-
markable, brachial blood pressure
(bBP) 80/55 mmHg. 
Nonetheless, negative culture and num-
erous leukocytes on urine analysis
prompted to suspect urinary infection
and to introduce cefixime. The day
after admission, the girl, still febrile,
presented bilateral non-exudative con-
junctivitis, mucosal erythema and red
lips. ESR resulted 122 mm/h (Wester-
gren, normal value < 21), CRP 4.9
mg/dl (normal value < 0.5), white
blood cells (WBC) 11.4 X 109/L, neu-
trophils 65%, haemoglobin (Hb) 10.5
g/dL, platelet count (PLT) 483 X 109/L,
and other unremarkable blood work-
up. Common bacterial and viral infec-
tions were excluded with culture and
antibody titres. Electrocardiogram and
two-dimensional echocardiography with
echo-colour Doppler as well as ab-
dominal ultrasound were unremark-
able. Due to high persisting fever, con-
junctivitis, mucositis, striking irritabili-
ty, sterile pyuria, increased ESR, CRP,
leukocytosis, mild anemia and throm-
bocytosis – PLT rose to 865 X 109/L-,
incomplete KD was suspected and
IVIG along with aspirin were given on
10th day from the fever onset, resulting
in a prompt defervescence. On the 14th

day, peeling of right hand digits
appeared. The girl was discharged on
aspirin (3 mg/Kg). A successive echo-

cardiography excluded coronary in-
volvement, and bBP was 90/55 mmHg. 
At the 3-week cardiac follow-up, coro-
nary assessment was normal, but bBP
resulted 140/85 mmHg on the left side,
and 150/90 mmHg on the right, persist-
ing over the following week. Serum
electrolytes, creatinine, urea, and uri-
nalysis were normal. PLT normalized,
while Hb level was still 10 g/dL, with
normal ferritin. Echocolordoppler of
renal arteries revealed stenosis of right
renal artery (max velocity 261 cm/sec)
and of left renal artery (max velocity
286 cm/sec). Plasma renin activity was
increased at 4.20 ng/l/s (normal value
0.28 -1.06). MR angiography con-
firmed bilateral renal stenosis, mainly
affecting the left side, along with
dilatation and artery wall abnormalities
involving the left axillar artery (Fig. 1).
A diethylenetriaminoepentaacetic acid
(DTPA) and ortho-iodiohippurate (HIPP)
scan revealed normal kidney parenchy-
ma bilaterally, without functional im-
pairment. Amlodipine (0.2 mg/Kg/day)
was introduced. At the 6-month follow-
up, no coronary alterations were detect-
ed, while renal stenosis and left axillar
artery dilatation were unchanged. BBP
was within normal range for age on
both sides (80/60 mm Hg) on Amlo-
dipine treatment. 

Case 2
A 3 and a half-month-old infant was
admitted to our Department with a
fever lasting over 5 days (39°C), bilat-
eral conjunctivitis, and dyspnoea. Clin-
ical exam also revealed mucositis; bBP
was 70/50 mmHg. ESR resulted 120
mm/h, CRP 22.1 mg/dL, WBC 16.8 x
109/L (neutrophils 75.2%), Hb 9.4
g/dL, and PLT 504 x 109/L. Culture and
antibody titres excluded common bac-
terial and viral infections. ECG and
two-dimensional echocardiography with
echo-colour Doppler excluded cardiac
abnormalities. Electroencephalogram
showed diffuse slow waves. Cerebro-
spinal fluid analysis resulted unremark-
able. 
Despite netilmycin and ceftazidime, on
day 4 from admission, he, still febrile,
developed cervical lymphoadenopathy,
and a diffuse maculopapular rash in-
volving all the body and the scalp. A
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new electrocardiogram showed invert-
ed T waves, and echo-colour Doppler
two giant aneurysms: left coronary
diameter 13 mm, right coronary 11
mm, as well as a small area of hypoki-
nesia/akinesia of the posterior ventricu-
lar wall. Captopril was then added
Due to high persisting fever, conjunc-
tivitis, mucositis, rash, cervical lym-
phadenopathy along with coronary
involvement, KD was suspected and
IVIG with low molecular weight
heparin were promptly given. Fever

dropped during IVIG infusion and the
patient dramatically improved. PLT
rose to 1.200 x 109/L. The child was
discharged on low dose aspirin, and
heparin was substituted by warfarin.
Three weeks later, two digits peeling
on the right hand occurred. At one
month, clinical evaluation was unre-
markable, bBP was 160/90, laboratory
tests were completely normalized. MR
angiography showed mild bilateral re-
nal stenosis, diffuse aneurysms of the
right axillar, and iliac arteries (Fig. 2).
Successive cardiac ultrasonographic
studies revealed mild mitral regurgita-
tion and diffusely hypokinetic left ven-
tricle. Captopril was then discontinued
and diltiazem (1mg/Kg) with furo-
semide (2mg/Kg) introduced. Func-
tional kidney evaluations, including
plasma renin activity, DTPA and HIPP
scan, were within the normal range for
age. At the 1-year cardiac ultrasono-
graphic follow-up, the left ventricular
function was improved with an ejection
fraction of 49%; but mild mitral regur-
gitation along with basal and posterior
hypokinesia persisted. BBP was nor-
mal for age. Giant aneurysms were
always unchanged until 2 years and 8
months after the acute phase, when the

child suddenly died of cardiac arrest.
Necroscopy revealed diffuse medium
sized vessel alterations involving coro-
nary arteries along with axillar, renal
and iliac arteries. Post-thrombotic
changes on myocardial anterior wall
were evident. No alterations were
detected on cerebral vessels.

Discussion 
Essential hypertension in childhood is
rare; fibromuscular dysplasia is un-
doubtedly the most common cause,
with reno-vascular diseases accounting
for more than 10% of all cases (2). 
Arterial hypertension, due to reno-vas-
cular dysfunctions, is uncommon in
children, and the majority of affected
children do not complain of it at all or
just of vague symptoms (3). In order to
reduce high morbidity/mortality due to
silent hypertension, BP monitoring
should be part of the routine health
assessment and follow-up of young
children, especially those suffering
from systemic vasculitides.
Despite being the second most com-
mon vasculitis in children, KD is not
frequently considered cause of hyper-
tension among intrinsic renal artery
diseases (4). Beyond the coronary in-

Panel A Panel B

Fig, 2. Panel A. Giant aneurysms. The left coronary diameter was 13mm and the right coronary diam-
eter 11 mm. Apical five chambers view modified for coronary arteries. Panel B. MR angiography
showing bilaterally arterial renal stenosis and diffuse aneurysms of iliac arteries.

Fig. 1. MR angiography showing bilaterally
arterial renal stenosis, principally affecting the
left side.
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volvement, KD is systemic vasculitis
and kidney involvement, including
tubulo-interstitial nephropathy and/or
glomerular disease, can, even though
rare, develop: several cases of acute
renal failure have been reported during
the course of KD (5-7)
Even though renal artery abnormalities
may lead to hypertension over time (8,
9), renal vascular hypertension due to
renal artery stenosis secondary to KD
has been seldom reported, resulting
more rare than renal insufficiency (10,
11). 
In our two children, functional evalua-
tions did not ever reveal findings sug-
gestive of renal failure: hypertension
resulted due to bilateral renal artery
stenosis in both cases.
As previously reported (10, 11), our
infants had clearly a normal bBP dur-
ing the acute and sub-acute phase of
disease, later developing a real hyper-
tension. Conversely, in our patients
MR angiography, a validated and use-
ful technique for depicting peripheral
vascular lesions in children (12), con-
firmed bilateral, and not monolateral,

renal artery stenosis. Of note, our sec-
ond case is the youngest reported KD
with hypertension due to renal stenosis.
In our cases, conversely to bilateral re-
nal stenosis due to fibromuscular dys-
plasia, pharmacology option achieved a
sustained control of hypertension, sug-
gesting the different damage and a pos-
sible endothelial remodelling over a
systemic vasculitis such as KD.
In conclusion, these cases should alert
physicians to consider KD as potential
source of secondary hypertension in
young infants, and, beside coronary
disease, raised BP should be regarded
as a life-threatening complication in
KD children. 

References
1. PETTY RE, CASSIDY JT: Kawasaki disease.

In: CASSIDY JT, PETTY RE. Editors. Textbook
of pediatric rheumatology. 4th ed. New York:
Churchill Livingston 2001; 580-94.

2. NEHAL US, INGELFINGER JR: Pediatric
hypertension: recent literature. Curr Opin
Pediatr 2002; 14:189-96.

3. ESTEPA R, GALLEGO N, ORTE L, PURAS E,
ARACIL E, ORTUNO J: Renovascular hyper-
tension in children. Scand J Urol Nephrol
2001; 35. 388-92.

4. ROTH CG, SPOTTSWOOD SE, CHAN JC,

ROTH KS: Evaluation of the hypertensive
infant: a rational approach to diagnosis.
Radiol Clin North Am 2003; 41: 931-44. 

5. BONANY PJ, BILKIS MD, GALLO G et al.:
Acute renal failure in typical Kawasaki Dis-
ease. Pediatr Nephrol 2002; 17: 329-31.

6. JOHN K, KANETSUMA Y, ISHIKAWA Y, AIZA-
WA S, NAITO I, SADO Y: Diffuse mesangial
sclerosis associated with Kawasaki disease:
an analysis of alpha chains (alpha 1-alpha 6)
of human type IV collagen in the renal base-
ment membrane. Virchows Arc 1997; 430:
489-94.

7. VEIGA PA, PIERONI D, BAIER W, FELD LG:
Association of Kawasaki disease and intersti-
tial nephritis. Pediatr Nephrol 1992; 6: 421-3.

8. AZAKAMI S, SHIRANI Y, TOHJO M: Abdomi-
nal aortic aneurysm and renovascular hyper-
tension associated with Kawasaki disease.
Journal of the Japanese Pediatric Society
1984; 88: 2645.

9. ODAGIRI S, YOSHIDA Y, KAWAHARA H:
Abdominal aortic aneurysm in a 3-year-old
child: a case report and review of the Japan-
ese language literature. Surgery 1989; 106.
481-5.

10. FOSTER BJ, BERNARD C, DRUMMOND KN:
Kawasaki disease complicated by renal artery
stenosis. Arch Dis Child 2000; 83: 253-5.

11. LACROIX J, LAPOINTE N, WEBER M et al.:
Prospective study of 64 cases of Kawasaki’s
disease. Arch Fr Pediatr 1985; 42: 771-6.

12. KATAYAMA H, SHIMIZU T, TANAKA Y,
NARABAYASHI I, TAMAI H: Three-dimensional
magnetic resonance angiography of vascular
lesions in children. Heart Vessels 2000; 15: 1-6.


