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Review Article

Kawasaki disease
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INTRODUCTION
Kawasaki disease (KD) is an acute febrile illness characterized by
mucosal inflammation, a skin rash and cervical lymphadeno-
pathy. The condition was first described by Tomisaku Kawasaki
who reported 50 children seen between 1961 and 1967 with
distinctive clinical features. The illness was characterized by
fever, rash, conjunctivitis, redness and swelling of the hands and
feet, and cervical adenitis.1 Kawasaki named this entity ‘mucocu-
taneous lymph node syndrome’. The original description appeared
in Japanese in the Japanese Journal of Allergy and went unno-
ticed.1 His first English language description appeared in 1974.2

Melish et al. from the USA first described this entity in a group of
12 children seen between 1971 and 1973.3 Subsequently, this
syndrome has been reported from all over the world. KD has come
to be recognized as probably the most common vasculitic disorder

in the paediatric age group.4 If not recognized and left untreated,
KD can result in serious cardiovascular morbidity and mortality.
In developed countries, KD is now more common than rheumatic
fever as a cause of acquired heart disease in children.5 However,
in developing countries where infectious illnesses are still very
common, KD is considered an exotic diagnosis and goes unrecog-
nized in the maze of viral exanthemata to which paediatricians in
these countries are more sensitized. KD may, therefore, be the
most under-recognized vasculitis in the paediatric age group,
especially in developing countries. KD is also a true medical
emergency and missing an early diagnosis may have disastrous
implications. A greater awareness on the part of paediatricians is
now contributing to increased recognition of this entity even in
India.6–10

EPIDEMIOLOGY
Kawasaki disease is a childhood illness with 80% of children
being <5 years of age.11,12 It occurs more often in boys than in girls
(1.5:1).11,12 In Japan, where it was initially described, the annual
incidence has been increasing and is estimated to be 120–150/
1000 children <5 years of age.13 In Japan and USA, the incidence
appears to be higher in the winter and spring seasons. Nationwide
epidemics of KD were described from Japan in 1979, 1982 and
late 1985–86 but it now occurs as isolated cases or regional
outbreaks.13 Similarly, in the USA, several epidemics of KD have
been described.1,4 Although KD is worldwide in distribution, it is
believed to be more common in Asians.4

In 1977, Taneja et al. first reported this condition from India.14

This was followed by single case reports from Pune and Vellore.15

We reported the use of intravenous immunoglobulin (IVIG) for
the treatment of KD during the acute stage in India.16 However, no
epidemiological studies are available from India and the pub-
lished literature is mainly in the form of case reports and small
series.6–10,14–16 From these limited data, some authors have even
concluded that the cardiovascular morbidity in Indian patients
may be lower than that in patients from the West.17 However, our
experience at Chandigarh suggests that this entity is probably
being under-diagnosed in India and a vast majority of children
with KD are being denied therapy.6–10,16,17 Every year since 1994,
6–10 children have been referred to us, most of whom had
complaints of persistent fever and were being treated for presumed
infectious diseases.

AETIOLOGY
The presence of fever, rash, conjunctivitis and lymphadenopathy
suggests that an infectious aetiology is very likely.18–23 The occur-
rence of epidemics of KD and the seasonal predilection also point
to an infectious source. Some of the infectious agents proposed are
Staphylococcus aureus,18,19 parvovirus,20 Epstein–Barr virus,21

Chlamydia22 and mycobacteria.23 The occurrence of this condition
in young children further corroborates this hypothesis. The pre-
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dominance of IgA-secreting plasma cells has been demonstrated
in patients with KD. This points to an antigen-driven immune
response against an antigen that has gained entry through the
mucosal surfaces. However, no definite person-to-person trans-
mission of KD has been documented so far. A few intriguing
epidemiological associations include a possible relationship of
KD to rug shampooing and living near water bodies, but again no
definite correlation has been established.12 In our experience, the
majority of children with KD seem to come from the higher
socioeconomic strata of society.6,10

PATHOGENESIS
Histologically, KD is characterized by a vasculitis involving the
muscular arteries. Endothelial cells express markers of activation
(HLA class II antigens, endothelial leucocyte adhesion molecule
[ELAM1] and intercellular adhesion molecule [ICAM1]) prob-
ably as a result of increased levels of the proinflammatory cytokines
interleukin (IL)-1, IL-6, tumour necrosis factor (TNF)-a, neopterin
and g-interferon (IFN) that characterize the acute phase of this
illness.24 High levels of serum IgE have been argued to represent
the allergic nature of the disease. The combined effect of all this
may increase the thrombogenicity of the vessel wall.

Superantigens have also been incriminated in the pathogen-
esis. KD has a striking resemblance to the toxic shock syndrome
(TSS), which is a superantigen-related syndrome.24 It is believed
that these superantigens stimulate a broad array of lymphocytes
leading to massive systemic inflammation—the hallmark of KD.
A staphylococcal antigen, a variant of TSS toxin (TSST)-1, has
been inconsistently demonstrated in some studies.18,19 However,
this superantigen hypothesis is not universally accepted.25

Kuijpers et al. have postulated that susceptibility to KD is
conferred by a subtle maturational defect in immune responsive-
ness which also causes a higher than expected rate of unrespon-
siveness to the measles–mumps–rubella (MMR) vaccine. This
may be the reason why only some children develop the disease.26

The predilection for children may be due to expression of develop-
mental antigens.27

To summarize, it seems that KD may be caused by an infectious
agent that leads to an immune-mediated syndrome in certain
genetically predisposed individuals.

DIAGNOSIS
The diagnosis of KD can be made only on recognition of a
constellation of clinical findings, none of which are individually
pathognomonic. As these clinical features appear sequentially
and all of them may not be present at a given point in time, KD is
even more difficult to diagnose. KD should be considered in the
differential diagnosis of any febrile illness in a child (especially <5
years of age) whose fever persists beyond 5 days and for which
there is no obvious explanation (e.g. enteric fever, respiratory
infection, etc.).1,4

All the signs and symptoms characteristic of the disease are,
by themselves, rather non-specific and commonly seen in many
other paediatric illnesses. KD is a purely clinical diagnosis,
there being no confirmatory laboratory test. As the diagnosis is
often difficult, it is our practice to hospitalize all children in
whom there is a strong suspicion of KD (based on the above
mentioned clinical features), so that the children can be observed
over a few days and the changing clinical profile documented.
Some laboratory investigations such as platelet count, erythro-
cyte sedimentation rate (ESR) and echocardiography may also
be useful at this time.

The most important clinical sign in the first 10 days of the
illness is a high grade fever often in the range of 39–40 oC that is
unresponsive to antimicrobials. This is associated with a charac-
teristic irritability, associated cervical lymphadenopathy (usually
unilateral), an erythematous oral mucosa, strawberry tongue and
vertically fissured lips. Patients also have tachycardia, and erythema
and oedema of the hands and feet. Perineal desquamation may
occur during the acute stage and may be missed if not looked for
specifically. While cervical lymphadenopathy is seen in 60%–
75% of patients, the other clinical signs may be seen in 80%–90%
of patients.1,4

The characteristic periungual desquamation of the fingers, toes
and back, arthritis, an elevated ESR and increased platelet count
help to identify patients presenting late in the convalescent phase.
The platelet count often exceeds 1 000 000 per cmm. The desqua-
mation may sometimes involve the entire palms and soles. A
combination of desquamation and thrombocytosis is virtually
diagnostic of KD.1,4 Transverse ridged lines over the nails (Beau
lines) are seen in the convalescent phase. This is the only clinical
sign that may persist for weeks.

A high index of suspicion is required to diagnose this condition
early.28 The diagnosis of KD can be facilitated by a set of criteria
laid down by the American Heart Association (Table I). These
criteria are typically expected in the second week of the illness. All
criteria may not be met at the start of the illness.

Among the other clinical and laboratory findings described are
erythema and induration at the BCG vaccination site, testicular
swelling and aneurysms of the medium-sized non-coronary arter-
ies. Leucocytosis (with myelocytes and metamyelocytes), elevated
levels of C-reactive protein, hypoalbuminaemia and mild anaemia
occur in the early phase of the illness. Thrombocytosis is usually
seen only after the first 10–12 days of the illness.12

Cardiac findings
Cardiac involvement in KD occurs in the acute stage and contrib-
utes to the long term morbidity. Pericardial effusion may be seen
in 30% of children in the first few days of the illness but rarely
progresses to tamponade.12 Myocarditis may be evident as tachy-
cardia out of proportion to fever, tachycardia during sleep, ST–T
wave changes, prolonged PR and QT intervals and a gallop
rhythm. Atrial or ventricular arrhythmias may also occur.

TABLE I. Diagnostic criteria for Kawasaki disease (KD)29

Criterion Characteristics

Fever persisting for at least 5 days and the presence of at least 4 of the
following 5 features

Conjunctivitis Bilateral, bulbar, painless, non-suppurative
Lymphadenopathy Cervical, tender, often unilateral, >1.5 cm
Rash Polymorphous exanthem, no vesicles or crusts
Changes in the lips or Dry, swollen, red, vertically cracked lips;

oral mucosa ‘strawberry tongue’; diffusely erythematous
oropharynx

Changes in the extremities Acute: erythema of the palms or soles;
indurative oedema of the hands and feet
Convalescent: membranous desquamation
from the fingertips

Patients with fever and <4 principal symptoms can be diagnosed as having
KD when coronary artery dilatation is detected by 2-D echocardiography or
coronary angiography. Other diagnoses should be excluded. Many experts
believe that in the presence of classical features, the diagnosis of KD can be
made by experienced observers even before day 5 of fever.
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Up to 20% of untreated children with KD may progress to
develop coronary artery aneurysms, usually after the first week of
illness.7 Male gender, age <1 year, prolonged inflammation, fever
>10 days and signs of pericardial, myocardial and endocardial
involvement are all associated with an increased risk of develop-
ing aneurysms.

Coronary abnormalities include ectasia (coronary artery size
larger than normal for age, usually >4 mm) or aneurysms.4,11,12

Patients with giant aneurysms (>8 mm) are at increased risk as
these aneurysms are unlikely to resolve. Myocardial infarction is
the principal cause of death. It generally occurs within 1 year but
may occur later in patients with giant aneurysms.12 Valvular heart
lesions such as mitral and aortic regurgitation may develop during
the acute or subacute stage (i.e. after the first 10–12 days).

PROGNOSIS
Over a follow up of 10–21 years, Kato et al. found that 55% of
coronary aneurysms showed regression.30 Ischaemic heart disease
developed in 4.7% and myocardial infarction in 1.9%. The mortal-
ity rate was 0.8%.

DIFFERENTIAL DIAGNOSIS
The condition needs to be distinguished from various exanthemata
such as measles, scarlet fever, staphylococcal scalded skin syn-
drome, Rocky Mountain spotted fever, TSS, leptospirosis, Stevens–
Johnson syndrome, drug reactions and juvenile rheumatoid arthri-
tis. Careful attention to clinical details such as the nature of
conjunctivitis, clinical history and associated laboratory findings
would help in distinguishing these from KD.

Clinical similarities between measles and KD emphasize the
difficulty in identifying this entity in areas where measles is
prevalent. However, important differences exist.30,31 Conjunctivi-
tis in KD is non-exudative, whereas in measles it is exudative. The
rash of measles begins on the face whereas in KD it begins over
the trunk and extremities. Koplik spots are seen in measles but not
in KD. The total leucocyte count and ESR are low in uncompli-
cated measles, whereas a markedly elevated ESR and increased
blood count with neutrophilia is common in KD. When clinical
differentiation is not possible, the rapid IgM antimeasles titre is
helpful.

TSS can be distinguished from KD by the presence of hypoten-
sion, elevated levels of creatine kinase, deranged renal functions
and a focus of staphylococcal infection.31 Oral ulcers, periorbital
oedema and a low ESR with a history of ingestion of an incrimi-
nating drug may point to a diagnosis of Stevens–Johnson syn-
drome.

KD may present with several other findings involving many
other body systems. This can further compound the diagnostic
dilemma of the clinician. Diarrhoea, vomiting, abdominal pain,
abdominal distension due to paralytic ileus or massive hydrops of
the gallbladder are all described in KD and can mislead the
clinician. Similarly, mild jaundice and elevated transaminase29

levels can lead to a diagnosis of acute hepatitis. Children with KD
can have sterile pyuria and may be mistakenly treated for a primary
urinary tract infection! Similarly, the cerebrospinal fluid may
show an elevated level of protein as well as mild pleocytosis,
which can be confused with a diagnosis of aseptic meningitis.

The fever of KD is non-responsive to antimicrobials and this
may be useful in distinguishing such patients from those with
bacterial infections. In our experience,6,10 in India many children
with KD are incorrectly diagnosed as having measles, drug
reactions and Stevens–Johnson syndrome.

TREATMENT
Patients in whom there is a strong clinical suspicion of KD need
close clinical supervision on a day-to-day basis. It is our practice
to admit all children in whom KD is seriously suspected based on
the clinical presentation of high grade fever and extreme irritabil-
ity. Investigations are done to rule out other common causes of
fever (e.g. typhoid, malaria and urinary tact infection). It may be
prudent to rule out meningitis in patients with irritability. If the
diagnosis is strongly suspected, treatment IVIG and aspirin should
be started. Almost all patients show a dramatic decrease in
irritability within a few hours followed by a graded decrease in
fever in the subsequent 24 hours.

Intravenous immunoglobulin
The current evidence suggests that treatment of KD with IVIG and
aspirin is the therapy of choice.31 IVIG and aspirin cause rapid
resolution of fever and laboratory indices of inflammation. Also,
there is a marked decrease in the incidence of both short term and
long term coronary abnormalities. Patients treated with IVIG who
do develop abnormalities are more likely to have resolution over
the subsequent 1–2 years as compared to those treated with aspirin
alone. IVIG also decreases the occurrence of giant aneurysms.
Single dose IVIG at 2 g/kg seems to be as effective as a 4-day
regimen and is preferred because it causes faster resolution of
symptoms and decreases the hospital stay. In most studies on the
efficacy of IVIG, it has been used during the first 10–12 days of
fever.16,32,33 It is, therefore, not clear whether therapy begun later is
equally effective.32,34,35 IVIG may be used if markers of active
inflammation are present and the child is febrile. All children
benefit from therapy but male infants and children >8 years of age
appear to do less well. The defervescence is rather dramatic with
resolution of rash, mucositis and conjunctivitis sometimes begin-
ning even before the end of the infusion. Children with an
exaggerated inflammatory response as shown by increased acute
phase reactants and persistence of markers of inflammation such
as fever, C-reactive protein and hypoalbuminaemia may not show
a brisk response to the first dose of IVIG and may require repeat
doses. In our experience, however, this has rarely been the case.35

The mechanism of action of IVIG in KD is not clear but the
following have been postulated.25

1. Anti-idiotypic antibodies to anti-endothelial cell antibodies or
antineutrophilic cytoplasmic antibodies

2. Inhibition of cytokine-inducible endothelial cell activation
3. Direct immunomodulatory effects such as stimulation of low

affinity Fc IgG receptors (FcR) or activation of suppressor T
cells

4. Neutralization of a putative agent or toxin
5. Binding of complement activation products and prevention of

complement-mediated tissue damage to the vascular endo-
thelium.

Aspirin
Before the advent of IVIG, aspirin was used to hasten resolution.
It has now been shown that aspirin in combination with IVIG
results in a more rapid anti-inflammatory effect than aspirin
alone.35 Moreover, aspirin alone does not decrease the chances of
developing of coronary aneurysms. Aspirin is used in a high dose
of 80–100 mg/kg till the child becomes afebrile. The dose is
subsequently decreased to 3–5 mg/kg and this is continued for
6–8 weeks. Aspirin is continued longer in patients with coronary
abnormalities. Dipyridamole and even heparin have been tried for
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anticoagulation in patients deemed to be at very high risk, but their
precise role is uncertain.1,4

Other therapeutic modalities
Prompt fibrinolytic therapy may be required in the event of acute
coronary thrombosis.1,4

Steroids
In contrast to other vasculitides, steroids are relatively contraindi-
cated. They are best avoided as first-line management. Kato et al.
suggested that KD may actually be made worse by steroids36 as the
use of these agents was associated with an increase in the devel-
opment of coronary aneurysms.

The search for additional agents effective in KD for children
who fail to respond to IVIG or are at high risk for coronary artery
disease has rejuvenated the interest in corticosteroids.37 Dale et al.
used prednisolone to successfully control inflammation in pa-
tients who did not respond to repeated courses of IVIG.38 Response
to steroids in these severe cases argues for a relook at the use of
steroids. Presently, steroids should be considered only when the
child has received adequate IVIG (at least 2 courses) and still has
persistent fever.

Recurrent fever
In about 10% of patients, fever recurs within 48 hours of treatment
with IVIG. As fever is an independent risk factor for the develop-
ment of aneurysms, these children should be given a second dose
of IVIG. Children who fail to respond to even the second course of
IVIG may be given intravenous methyl prednisolone in a dose of
30 mg/kg/day for 3 days.

MONITORING AND LONG TERM MANAGEMENT
Coronary artery aneurysms have been reported to occur between 2
and 6–8 weeks. However, these can occur earlier and a baseline
echocardiography should be performed at the time of diagnosis
and again at 6–8 weeks. If both are normal, no further evaluation
is needed. If ectasia is noticed on the first echocardiogram, which
disappears by the next examination, no further monitoring is
required. In case either study picks up a solitary small aneurysm,

annual echocardiographic monitoring is recommended till the age
of 10 years. Annual examinations are recommended for patients
with multiple small aneurysms or one or more giant aneurysms. If
the ECG shows an obstruction, a 6-monthly follow up should be
done as per the guidelines of the American Heart Association
(Table II).39,40 If echocardiography is normal, coronary angiogra-
phy is usually not recommended.

To conclude, we quote Jane W. Newburger’s comment in the
Journal of Pediatrics: ‘The “art” of diagnosis and management of
Kawasaki disease should eventually be replaced by “science”:
determination of its etiology, consequent development of accurate
diagnostic tests (especially useful for equivocal cases), and pro-
spective, randomized trials of more specific therapies.’41

REFERENCES
1 Kawasaki T. [Acute febrile mucocutaneous syndrome with lymphoid involvement

with specific desquamation of the fingers and toes in children.] Arerugi 1967;16:178–
222.

2 Kawasaki T, Kosaki F, Okawa S, Shigematsu I, Yanagawa H. A new infantile acute
febrile mucocutaneous lymph node syndrome (MLNS) prevailing in Japan. Pediatrics
1974;54:271–6.

3 Melish ME, Hicks RM, Larson EJ. Mucocutaneous lymph node syndrome in the
United States. Am J Dis Child 1976;130:599–607.

4 Petty RE, Cassidy JT. Kawasaki disease. In: Cassidy JT, Petty RE (eds). Textbook of
pediatric rheumatology. 4th ed. Philadelphia:WB Saunders; 2001:580–94.

5 Taubert KA, Rowley AH, Shulman ST. Seven-year national survey of Kawasaki
disease and acute rheumatic fever. Pediatr Infect Dis J 1994;13:704–8.

6 Singh S. Kawasaki disease: A clinical dilemma. Indian Pediatr 1999;36:871–5.
7 Narayanan SN, Krishnaveni, Sabarinathan K. Kawasaki disease. Indian Pediatr

1997;34:139–43.
8 Bagyaraj B, Krishnan U, Farzana F. Kawasaki disease in India. Indian J Pediatr

2003;70:919–22.
9 Juneja M, Verma P. Kawasaki disease in a 3 month female. Pediatrics Today

1998;1:116–18.
10 Singh S, Kumar L, Trehan A, Marwaha RK. Kawasaki disease at Chandigarh. Indian

Pediatr 1997;34:822–5.
11 Kawasaki T. General review and problems in Kawasaki disease. Jpn Heart J 1995;36:

1–12.
12 Dajani AS, Taubert KA, Gerber MA, Shulman ST, Ferrieri P, Freed M, et al. Diagnosis

and therapy of Kawasaki disease in children. Circulation 1993;87:1776–80.
13 Burns JC, Kushner HI, Bastian JF, Shike H, Shimizu C, Matsubara T, et al. Kawasaki

disease: A brief history. Pediatrics 2000;106:E27.
14 Taneja A, Saxena U. Mucocutaneous lymph node syndrome (case report). Indian

Pediatr 1977;14:927–31.
15 Seshadri MS, Cherian AM, Dayal AK, Thomas K. Kawasaki syndrome. J Assoc

Physicians India 1989;37:287–8.
16 Singh S, Kumar L. Kawasaki disease––treatment with intravenous immunoglobulin

during the acute stage. Indian Pediatr 1996;33:689–92.
17 Pendse RN, Bhandari H, Vats AK, Bhandari B. Kawasaki disease––Indian perspective.

Indian J Pediatr 2001;68:775–7.
18 Leung DY, Meissner HC, Fulton DR, Murray DL, Kotzin BL, Schlievert PM. Toxic

shock syndrome toxin-secreting Staphylococcus aureus in Kawasaki syndrome.
Lancet 1993;342:1385–8.

19 Meissner HC, Leung DY. Superantigens, conventional antigens and the etiology of
Kawasaki syndrome. Pediatr Infect Dis J 2000;19:91–4.

20 Nigro G, Zerbini M, Krzysztofiak A, Gentilomi G, Porcaro MA, Mango T, et al. Active
or recent parvovirus B19 infection in children with Kawasaki disease. Lancet
1994;343:1260–1.

21 Kikuta H, Sakiyama Y, Matsumoto S, Hamada I, Yazaki M, Iwaki T, et al. Detection
of Epstein–Barr virus DNA in cardiac and aortic tissues from chronic, active Epstein–
Barr virus infection associated with Kawasaki disease-like coronary artery aneurysms.
J Pediatr 1993;123:90–2.

22 Normann E, Naas J, Gnarpe J, Backman H, Gnarpe H. Demonstration of Chlamydia
pneumoniae in cardiovascular tissues from children with Kawasaki disease. Pediatr
Infect Dis J 1999;18:72–3.

23 Hsu YH, Wang YH, Hsu WY, Lee YP. Kawasaki disease characterized by erythema
and induration at the Bacillus Calmette–Guerin and purified protein derivative
inoculation sites. Pediatr Infect Dis J 1987;6:576–8.

24 Rowley AH. The etiology of Kawasaki disease: Superantigen or conventional antigen?
Pediatr Infect Dis J 1999;18:69–70.

25 Warren RW, Perez MD, Wilking AP, Myones BL. Pediatric rheumatic diseases.
Pediatr Clin North Am 1994;41:783–818.

26 Kuijpers TW, Wiegman A, van Lier RA, Roos MT, Wertheim-van Dillen PM, Pinedo
S, et al. Kawasaki disease: A maturational defect in immune responsiveness. J Infect
Dis 1999;180:1869–77.

TABLE II. Long term management of Kawasaki disease39

Echocardiography Drugs Physical restriction

I Normal None after first 6–8 weeks None beyond 6–8 weeks
II Transient ectasia None after first 6–8 weeks None beyond 6–8 weeks

III Small–medium Aspirin 3–5 mg/kg/day None beyond 6–8 weeks
solitary aneurysm under 11 years; after

11years of age activity
guided by results of
annual stress test;
competitive contact
sports with endurance
training discouraged

IV Multiple small to Aspirin 3–5 mg/kg/day As for III; all strenuous
medium or one or long term with or without sports strongly
more giant warfarin discouraged
aneurysms

V Obstruction Aspirin 3–5 mg/kg/day As for III and IV; avoid
long term with or contact sports,
without warfarin isometrics, weight

training

An ECG is recommended annually in the first decade of life and stress testing in the
second decade of life for groups III and IV, followed by angiography in case of an
abnormal stress test



24 THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 18, NO. 1, 2005

27 Mitra S, Singh S, Grover A, Kumar L. A child with prolonged pyrexia and peripheral
desquamation: Is it Kawasaki disease? Indian Pediatr 2000;37:786–9.

28 Sundel R, Szer I. Vasculitis in childhood. Rheum Dis Clin North Am 2002;28:
625–54.

29 Council on Cardiovascular Disease in the Young; Committee on Rheumatic Fever,
Endocarditis, and Kawasaki Disease; American Heart Association. Diagnostic guidelines
for Kawasaki disease. Circulation 2001;103:335–6.

30 Kato H, Sugimura T, Akagi T, Sato N, Hashino K, Maeno Y, et al. Long-term
consequences of Kawasaki disease. A 10- to 21-year follow up study of 594 patients.
Circulation 1996;94:1379–85.

31 Rowley AH, Shulman ST. Kawasaki disease. In: Behrman RE, Kliegman RM, Jensen
HD (eds). Nelson’s textbook of pediatrics. 17th ed. Philadelphia:W.B. Saunders;
2004:823–6.

32 Shulman ST, De Inocencio J, Hirsch R. Kawasaki disease. Pediatr Clin North Am
1995;42:1205–22.

33 Newburger JW, Takahashi M, Burns JC, Beiser AS, Chung KJ, Duffy CE, et al. The
treatment of Kawasaki syndrome with intravenous gamma globulin. N Engl J Med
1986;315:341–7.

34 Newburger JW, Takahashi M, Beiser AS, Burns JC, Bastian J, Chung KJ, et al. A single
intravenous infusion of gamma globulin as compared with four infusions in the
treatment of acute Kawasaki syndrome. N Engl J Med 1991;324:1633–9.

35 Durongpisitkul K, Gururaj VJ, Park JM, Martin CF. The prevention of coronary artery
aneurysm in Kawasaki disease: A meta-analysis on the efficacy of aspirin and
immunoglobulin treatment. Pediatrics 1995;96:1057–61.

36 Kato H, Koike S, Yokoyama T. Kawasaki disease: Effect of treatment on coronary
artery involvement. Pediatrics 1979;63:175–9.

37 Newburger JW. Treatment of Kawasaki disease: Corticosteroids revisited. J Pediatr
1999;135:411–13.

38 Dale RC, Saleem MA, Daw S, Dillon MJ. Treatment of severe complicated Kawasaki
disease with oral prednisolone and aspirin. J Pediatr 2000;137:723–6.

39 Dajani AS, Taubert KA, Takahashi M, Bierman FZ, Freed MD, Ferrieri P, et al.
Guidelines for long-term management of patients with Kawasaki disease. Report from
the Committee on Rheumatic Fever, Endocarditis, and Kawasaki Disease, Council on
Cardiovascular Disease in the Young, American Heart Association. Circulation
1994;89:916–22.

40 Newburger JW, Takahashi M, Gerber MA, Gewitz MH, Tani LY, Burns JC, et al.
Diagnosis, treatment, and long-term management of Kawasaki disease: A statement for
health professionals from the committee on Rheumatic fever,endocarditis and Kawasaki
Disease, Council on Cardiovascular Disease in the Young; American Heart Association.
Circulation 2004;110:2747–71.

41 Newburger JW. Kawasaki disease: Who is at risk? J Pediatr 2000;137:149–52.

PP Surya Kumari Prize
Indian Pharmacological Society

PP Surya Kumari prize is awarded by IPS every year for the best research paper on
‘Diabetes mellitus, other endocrinal and metabolic disorders’ published in any journal in the
last five years. The prize is open to Indian scientists working in Indian laboratories. The
award is presented to the winner at the annual conference of IPS.

Those who wish to compete for the prize for the year 2005 may submit five reprint/copies
of the paper (published in 2000–2004) to the Chief Editor, Indian Journal of Pharmacology
at the following address, before 31st March 2005.

e-mail: ijp@jipmer.edu Prof. R. Raveendran
Phone: 0413–2271969 Convener, PP Surya Kumari Prize,
Website: www.ijp-online.com The Chief Editor–IJP
Fax: 0413–2272067 Department of Pharmacology

JIPMER, Pondicherry 605 006
India


