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Abstract A study of organ-specific and organ-nonspecific
autoantibodies was carried out in 21 children being
followed up after a diagnosis of Kawasaki disease at a
tertiary care center of North India. Anti-nuclear anti-
bodies were detected in 9.5% patients while anti-thyroid
microsomal antibodies were detected in 23.9% patients.
Other autoantibodies (e.g. anti-parietal cell antibody,
anti-liver kidney microsomal antibody anti-neutrophil
cytoplasmic antibody, anti-mitochondrial antibody and
anti-smooth muscle antibody) were not detected in any
of our patients. Children with Kawasaki disease need to
be monitored for the development of autoantibodies
during follow-up.
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Introduction

Kawasaki disease (KD) is a vasculitic syndrome of un-
known etiology and variable clinical presentation, which
predominantly affects the medium-sized vessels, most
notably the coronary arteries [1]. The diagnosis of KD is
difficult because it is based entirely on the recognition of
a typical temporal sequence of a constellation of clinical
features, with none of the features taken individually
being of any diagnostic significance. Although the eti-
ology of KD is not known, various investigators have
demonstrated organ-specific and nonspecific autoanti-
bodies in KD [2–11]. The rationale for doing this study
was that there are conflicting data on autoantibody
levels in KD reported by various authors. Further, there
are no studies on this aspect of KD from India or any
other developing country. Moreover, there is paucity of

information regarding the levels of anti-mitochondrial
(AMA), anti-liver kidney microsomal (LKM), anti-
parietal cell (PCA) and antithyroid microsomal (TMA)
antibodies in patients with KD.

Patients and methods

Twenty-one children diagnosed with Kawasaki disease
and having been followed up for a minimum period of
3 months in the Pediatric Rheumatology and Immu-
nology Clinic of Advanced Pediatric Center, Post
Graduate Institute of Medical Education and Research,
Chandigarh, comprised the study sample. KD was
diagnosed in our patients on the basis of the standard
criteria outlined in Table 1 [12]. Nineteen of the 21 study
patients were treated with IVIG according to the stan-
dard protocols [12–14]. There was rapid defervesence of
fever within 48 h of therapy. Two patients who were
presented 1 month after the onset of the illness were not
given IVIG because such a therapy is believed to be
useful only in the acute phase of the disease.

The organ-specific autoantibodies, which were stud-
ied, included Anti-thyroid microsomal antibody (TMA),
Anti-parietal cell antibody (PCA) and Anti-liver kidney
microsomal antibody (anti-LKM). The organ-nonspe-
cific autoantibodies that were studied included anti-nu-
clear antibody (ANA), anti-neutrophil cytoplasmic
antibody (ANCA), anti-mitochondrial antibody (AMA)
and anti-smooth muscle antibody (SMA). We had used
the technique of indirect immunofluoresence (IIF) to
assess ANA, AMA, SMA, anti-LKM and PCA. Herein,
we used cryostat sections of a composite of rat stomach,
liver and kidney tissues. The secondary antibody (i.e.
fluorescein isothiocyanate labeled polyspecific antihu-
man immunoglobulin—IgG, IgA and IgM) was pur-
chased from Sevapharma, Czech Republic. It was used
in a dilution of 1:16. The sera dilution used in this assay
was 1:20. After washing the excess secondary antibody,
the slides were mounted in buffered glycerine and viewed
under a Nikon fluorescence microscope. A semiquanti-
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tative grading of the positivity of immunofluorescence
was used from 1+ to 4+.

ANCA was also detected by the standard IIF assay.
Neutrophils were isolated from O group whole blood,
washed twice in PBS buffer saline (pH 7.4) and then
spun down on glass slides using a Shandon cytocentri-
fuge. The slides were dried and fixed in absolute ethanol
for 10 min. Serum was diluted 1:20 and layered over the
neutrophils. In the last step, the secondary antibody
(same as the one used in IIF screening for organ-non-
specific autoantibodies) was layered over the neutroph-
ils. Interpretations were made as per the standard
international guidelines.

TMA was tested by a commercial kit (Serodia-AMC,
Japan) based on the principle of particle agglutination.
The test was performed by the method of doubling
dilutions, using 1/20 and 1/40 serum dilutions [11]. Po-
sitive and negative controls were run along with the test
sera. Sera that tested positive in the 1:20 dilution were
quantitated as 1+, while those that tested positive in
1:40 dilutions were quantitated as 2+.

All the tests were carried out under the direct super-
vision of an experienced immunopathologist (RWM).
These techniques have been in routine use in our insti-
tute for the last 25 years.

Results

The basic clinical and laboratory data are given in
Table 2 and the autoantibody profile is given in Table 3.
The patients were sampled in the convalescent phase of

the disease, and at least 3 months after having received
intravenous immunoglobulin (IVIG). This was done in
order to avoid interference in the study by antibodies
passively acquired through the IVIG. IVIG has a half-
life (t½) of 20–22 days and passively acquired anti-
bodies are likely to disappear after four half-lives (i.e.
approximately 3 months).

ANA was detected in two patients. While one had a
faint speckled pattern, the other had a 3+ nucleolar
pattern (both in 1:40 dilution). Also, ANA was positive
on repeat testing in both these patients. Five out of the
21 patients (23.9%) had a positive TMA. While three of
these (14.3%) had a positive TMA in 1:20 dilution, the
remaining two patients (9.5%) had positive TMA in 1:40
dilution. One of the patients with a positive ANA also
had a positive TMA. None of the other autoantibodies
were detectable in any of our patients (Table 3).

All the patients included in our study had a normal
echocardiography examination on follow-up. As part of
patient care, Thallium dobutamine stress scintigraphy
was carried out on ten of the 21 study patients.
Abnormal myocardial perfusion was detected in four of
the ten patients who had undergone these scans, indic-
ative of underlying myocardial pathology secondary to
KD. Both the patients with positive ANA also had an
abnormal thallium scan.

Discussion

The etiology of KD remains unknown [14, 15]. Although
clinical and epidemiologic features of the illness do
suggest an infectious etiology, exhaustive microbiologic
and serologic investigations have failed to yield an
infectious cause [1]. There is, however, reason to believe
that streptococcal and/or staphylococcal superantigens
may act as a trigger in at least some children with KD
[1]. Perturbations of the immune system may also have a
role to play in the pathogenesis of the disease [16–25].

The role of antibodies against self-antigens (i.e. au-
toantibodies) in KD has been investigated by various
researchers previously [2–10, 26–30], but the results have
been conflicting. Our study was conducted to look at the
profile of some of the common organ specific and organ-

Table 1 Kawasaki disease: frequency and characteristics of diagnostic criteria

Criterion Frequency in
western
population
(%) [1]

Frequency in our
study population
(%)

Characteristics

Fever 100 100 Duration 5 days or more; 39–40�C; unresponsive to antibiotics
Conjunctivitis 85 57 Bilateral, bulbar, nonsuppurative
Lymphadenopathy 70 90 Cervical, tender, often unilateral, acute nonpurulent,

>1.5 cm in diameter
Rash 80 95 Polymorphous, no vesicles or crusts
Changes in lips or oral mucosa 90 100 Dry, swollen, red, vertically cracked lips; ‘‘strawberry’’

tongue Diffusely erythematous oropharynx
Changes in extremities 70 95 Acute: erythema of palms or soles; indurative edema of hands or feet

Convalescent: membranous desquamation from fingertips

Table 2 Clinical and laboratory data

Age (years) 6.8±3.2 (1–16 Years)
Male/Female 17:4 (81:19%)
Treatment given
Aspirin + IVIG Aspirin alone 19/21 (90.5) 2/21 (9.5)
Interval between presentation
and sampling
<6 months 7/21 (33.3)
6 months to 1 year 2/21 (9.5)
1–2 years 4/21 (19.0)
2–3 years 3/21 (14.2)
3–4 years 2/21 (9.5)
>4 years 1/21 (4.8)
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nonspecific autoantibodies in children with KD from
North India. Previous reports on the subject have all
emanated from the developed world. Many pediatric
rheumatological disorders like systemic lupus erythe-
matosus, Henoch-schonlein purpura, juvenile dermato-
myositis and juvenile rheumatoid arthritis have a
different presentation in our population when compared
to the western world [31–34]. We, therefore, thought
that it would be important to find out if there were some
differences as regards KD as well. Previous studies on
the subject have also not commented on the presence of
anti-mitochondrial antibody (AMA), anti-liver kidney
microsomal (LKM) antibody and anti-parietal cell
antibody (PCA) in patients with KD. The present study
was planned as a more comprehensive investigation and
included the aforementioned antibodies in addition to
the anti-nuclear antibody (ANA), anti-neutrophil cyto-
plasmic antibody (ANCA) and anti-smooth muscle
antibody (SMA). We have, therefore, attempted to fill
up this lacuna in the literature. Our study also intended
to find out whether patients with KD are more prone to
develop other autoimmune diseases and if these could be
picked up early.

IIF is the most common test for the detection of
autoantibodies because of its wide range of applications.
It can detect multiple antibodies on a single tissue block
and thus, has considerable value as a screening test. It is
especially appropriate for testing autoantibodies against
antigens, which have not yet been characterized [35–41].
In our hands IIF is also a very inexpensive test as
compared to tests based on commercial ELISA kits.
However, ELISA and radioimmunoassay (RIA) are
believed to be more sensitive than IIF when the antigen
in question has been definitely identified [35, 41].

Under ideal circumstances, children of the same age
distribution as our study subjects should have been ta-
ken as controls so as to compare the prevalence of au-
toantibodies among them. Because of ethical
considerations being involved in sampling normal chil-
dren, we were unable to take controls. Also, data on the
presence of autoantibodies in the normal population
already exists both in the western literature and in our
own population [35, 36, 38–41].

Our study has shown that the prevalence of ANA in
children with KD is 9.5%, which is high when compared
to the prevalence of 1–2% in the normal adult popula-
tion [36]. The prevalence of ANA in KD has varied from

0% [9] to 86% [26] in previous studies. A higher prev-
alence of ANA has been demonstrated in the acute
phase of KD when compared to the convalescent phase
[26].

Twenty-fourpercent of our patients had a positive
TMA, which is considerably high compared to the re-
ported prevalence of 2.17% in the normal adult popu-
lation [38, 41]. To the best of our knowledge, there are
currently no data available on the presence of TMA in
KD. We were unable to demonstrate the presence of
AMA, SMA, LKM, PCA and ANCA in our study pa-
tients. Previous studies on the subject have not com-
mented on the occurence of AMA, LKM and PCA in
children with KD. These autoantibodies are seen in less
than 1–2% of the normal population [38, 40–41]. Prev-
alence of ANCA has varied from 28–73% [2, 28] during
the acute phase of KD to 0–89% [3, 28] in the conva-
lescent phase. The wide variation in ANCA positivity
may be related to the technique used, the phase of the
illness when the patients were sampled, therapy with
IVIG and genetic variations. Our study shows a signif-
icant ANA positivity in KD patients in the convalescent
phase when compared to the normal population.

Both the patients with ANA positivity had an
abnormal thallium scan, but a normal echocardiography
examination. This observation is important as it suggests
that ANA may be predictive of subtle myocardial dys-
function in patients with KD, which may not be picked
up by echocardiography alone. However, as only ten out
of the 21 patients in our study had undergone a thallium
scan, it would be presumptuous on our part to suggest a
possible incriminating role of ANA in the evolution of
myocardial dysfunction in children with KD.
Undoubtedly, further studies are needed to clarify this
aspect. None of our patients had a demonstrable coro-
nary artery abnormality (CAA) by echocardiography.
Western literature reports the incidence of CAA to be
less than 1% in patients who have been treated with
intravenous immunoglobulin [42]. The majority (19/21)
of the patients in our study had received treatment with
intravenous immunoglobulin within 10 days of fever.

Our finding of positive TMA in approximately 24%
of our patients is also significant. Autoimmune thyroid
dysfunction has not been previously described with KD.
Further studies to assess the thyroid function need to be
done on such patients both in the acute and convalescent
phases of the disease.

Conclusions

We were able to demonstrate organ-specific (TMA) as
well as organ-nonspecific (ANA) autoantibodies in a
significant number of children with KD. While the
prevalence of ANA was similar to previously published
studies on the subject, there are no comparable data
available on the prevalence of TMA in KD. We were
unable to detect the presence of SMA, LKM, AMA, and
ANCA in any of our study patients. Children with

Table 3 Autoantibody profile

Autoantibody Percentage
positive

Historical controls (36, 38–41)

ANA 2/21 (9.5) 1–2%
TMA 5/21 (23.9) 2.17%
SMA 0/21 (0) <2%
AMA 0/21 (0) <1%
PCA 0/21 (0) 2–16%
ANCA 0/21 (0) <1%
Anti LKM 0/21 (0) <1%
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Kawasaki disease need to be monitored for the devel-
opment of autoantibodies during follow-up.
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