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Kawasaki disease (KD) is an acute vasculitis of young child-
hood predominantly affecting the coronary arteries. IgA plasma
cells have been found to infiltrate vascular and nonvascular
tissues in fatal acute KD. To determine whether IgA B-
lymphocytes were increased in the peripheral blood of patients
with KD, we performed three-color flow cytometry to detect
surface and cytoplasmic immunoglobulin expression (IgA, IgM,
IgD, and IgG) of peripheral B-lymphocytes in KD patients
during the acute, subacute, and convalescent stages of illness and
in age-matched febrile and afebrile pediatric controls. Surpris-
ingly, absolute numbers of B-lymphocytes expressing IgA were
found to be significantly lower in peripheral blood of acute KD

patients compared with febrile and afebrile pediatric controls.
These findings indicate that IgA plasma cells are not present in
KD tissue as a result of excess numbers of these IgA B-
lymphocytes in peripheral blood. We speculate that IgA B-
lymphocytes are selectively withdrawn from the peripheral cir-
culation into KD target tissues as part of a specific IgA immune
response. (Pediatr Res 50: 538–543, 2001)

Abbreviations:
IVGG, i.v. gamma globulin
KD, Kawasaki disease
NK, natural killer

KD is an acute vasculitis of young childhood that affects the
coronary arteries. It is the commonest cause of acquired heart
disease in the United States and Japan (1). Both the clinical
features and epidemiology of KD suggest an infectious etiol-
ogy although the causative agent remains unknown. IVGG
therapy has been shown to reduce inflammatory signs and to
prevent coronary artery abnormalities that occur in 25% of
untreated patients (2, 3).

The novel finding that IgA plasma cells infiltrate vascular
tissue, including coronary arterial walls, has been reported in
children with fatal KD (4). Analysis of IgA clonality in vas-
cular tissue from all of three acute fatal KD cases indicated an
oligoclonal, antigen-driven immune response (5). Further
study indicated that IgA plasma cells also infiltrate nonvascular
tissues, such as the respiratory tract, kidney, and pancreas in
acute KD (6). In particular, IgA plasma cells were significantly
increased in the trachea of children who had died of acute KD,
similar to findings in children with fatal respiratory viral
infections. These data strongly support entry of the KD etio-

logic agent through the upper respiratory tract, resulting in a
specific mucosal IgA immune response, with subsequent sys-
temic spread to vascular tissue, pancreas, and kidney.

IgA plasma cell infiltration into vascular tissue in KD seems
unusual because IgA� B-lymphocytes account for only 2 to
7% of B-lymphocytes in the peripheral blood of adults, which
themselves represent only 10 to 31% of the total peripheral
blood lymphocyte population (7). The presence of these cells
in vascular tissue could be the result of a large increase in
circulating IgA� B-lymphocytes in acute KD as part of a
nonspecific inflammatory response. If this were the case, a
large increase in IgA� B-lymphocytes in the peripheral blood
in acute KD might serve as a diagnostic marker of the illness.
Alternatively, IgA� B-lymphocytes could be selectively with-
drawn from the peripheral blood into vascular tissue as part of
a specific immune response in KD.

Circulating B-lymphocytes are not a single, homogenous
population but instead can be divided into several subpopula-
tions, reflecting different stages in their maturation. The final
stage of this maturation process is the terminal differentiation
into antibody-secreting plasma cells, which is characterized by
irreversible alterations in the expression of surface markers,
such as immunoglobulin, CD20, and CD38 antigens. Whereas
nonterminally differentiated B-lymphocytes express surface
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immunoglobulin and CD20 antigen, plasma cells lose these
markers and instead express surface CD38 antigen and cyto-
plasmic immunoglobulin. There is, however, a great deal of
heterogeneity in this process with variability of immunoglob-
ulin and surface antigen expression (8). To account for this
heterogeneity and also to ensure that we detected all IgA
expressing cells in peripheral blood, we used a flow cytometric
technique to determine surface and cytoplasmic immunoglob-
ulin expression (IgA, IgM, IgD, and IgG) of circulating B-
lymphocytes in acute, subacute, and convalescent KD (before
and after IVGG therapy), and in febrile and afebrile age- and
sex-matched children

METHODS

Participants were enrolled from Children’s Memorial Hos-
pital, Chicago, from September 1998 to August 1999. Children
with acute KD were febrile for �4 d and manifested at least
four of the following findings on examination: a polymorphous
generalized erythematous rash, extremity changes consisting of
induration of the hands and feet with erythematous palms and
soles, bilateral nonexudative conjunctival injection, erythema-
tous mouth and pharynx with red cracked lips and strawberry
tongue, and acute nonpurulent cervical adenopathy. Blood
samples were obtained from KD patients before receiving
IVGG and at follow-up (2 and 8 wk after IVGG). For each
subject with acute KD, an age- and sex-matched febrile and
nonfebrile control patient was enrolled as soon as possible after
diagnosis of the index KD patient. Febrile controls (children
with fever �38.5°C for �2 d duration and with an infectious
etiology) were recruited from the emergency room and inpa-
tient units. Nonfebrile controls were children who were under-
going elective surgery. Children with underlying immunodefi-
ciency, including HIV infection, were excluded from both
control groups. Age-matched control patients were chosen
using the following age ranges: �6 mo � 2 mo; 6–12 mo �
4 mo; 12 mo–4 y � 6 mo; �4 y � 1 y. Healthy adult control
patients were also used as methodologic controls for both
surface and cytoplasmic Ig-expressing B-lymphocytes. This
protocol was reviewed and approved by The Children’s Me-
morial Institute for Education and Research Review Board.
Parental consent was obtained for subjects and controls.

All KD patients had pre- and post-IVGG blood samples
collected. Pre-IVGG samples were collected on median d 7
after onset of fever (range � 5–10 d). Post-IVGG samples
were collected at the first follow-up visit (n � 15, median
illness day � 15, range � 14–21 d). Eight of the 15 patients

had additional samples taken at their second follow-up visit
(median illness day � 55, range � 41–70 d). Only one patient
was found to have significant echocardiographic abnormalities,
with dilatation of the left main and left anterior descending
arteries noted before and after IVGG treatment.

The febrile control group consisted of 10 children (4 males,
6 females). The median age was 65 mo with a range of 26–102
mo. Diagnoses in these patients included pneumonia (n � 3),
urinary tract infection (n � 2), empyema (n � 2), bacterial
meningitis (n � 1), toxic shock syndrome (n � 1), and viral
myocarditis (n � 1).

The nonfebrile control group consisted of 15 children (7
males, 8 females). The median age was 47 mo with a range of
6–105 mo. Reasons for elective surgery included tonsillecto-
my/adenoidectomy (n � 8), hernia repair (n � 6), and dental
extraction (n � 1).

The adult control group consisted of 14 healthy adults (5
males, 9 females).

Reagents

Fluorochrome-conjugated murine MAb to the following hu-
man antigens were purchased from Becton Dickinson Bio-
sciences (San Jose, CA, U.S.A.): CD20, CD38, CD3, CD19,
CD16�56, and CD45. Fluorochrome-conjugated and uncon-
jugated goat MAb to human IgA, IgM, IgD, and IgG with
isotype control were purchased from Caltag Laboratories (Bur-
lingame, CA, U.S.A.). Unconjugated antibodies (IgA, IgM,
IgD, and IgG) were used to block surface immunoglobulin
during the intracytoplasmic immunoglobulin staining process.

Immunophenotyping

Surface immunoglobulin staining. Peripheral blood lym-
phocyte subset immunophenotyping was performed using stan-
dard whole blood lysis methodology (9). Briefly, 100 �L of
EDTA anticoagulated whole blood was added to tubes con-
taining three MAb each conjugated with a different fluoro-
chrome (see Table 1). After a 15-min incubation period in the
dark at room temperature, the red blood cells were lysed; the
remaining cells were washed and then fixed in 1% paraformal-
dehyde and stored at 4°C until analyzed by flow cytometry.

Intracellular immunoglobulin staining. Staining for intra-
cellular immunoglobulin was performed as described by
Schmid et al. (10) using commercially available fixation and
permeabilization reagents (an der Grub Fix&Perm kit, Scandic
GmbH, Vienna, Austria). Cells are first stained for surface

Table 1. Monoclonal antibody panels (Becton Dickinson Biosciences, San Jose, CA) used to identify major lymphocyte subsets and
proportion of B-lymphocytes expressing surface immunoglobulin A, M, D, and G

FITC Phycoerythrin (PE)
Peridinin chlorophyll

protein (PerCP)

Monoclonal antibody CD3 CD19 CD45
Subset Pan T-lymphocytes B-lymphocytes Lymphocyte gating reagent
Monoclonal antibody CD3 CD16�56 CD45
Subset Pan T-lymphocytes NK cells Lymphocyte gating reagent
Monoclonal antibody IgA or IgM or IgD or IgG CD38 CD20
Subset Surface Ig Plasma cells very bright CD38 Pan B-lymphocytes
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expressing molecules with CD20-PerCP and CD38-PE (Bec-
ton Dickinson Biosciences) in addition to purified anti-IgA,
IgM, IgD, or IgG (i.e. not fluoresceinated) as above. The
purified, unlabeled antibodies are used to block surface immu-
noglobulin from binding FITC-labeled anti-immunoglobulin
antibody used to detect cytoplasmic immunoglobulin in per-
meabilized cells. The membrane labeled cells are then added to
fixation medium for 15 min in the dark at room temperature,
after which they are washed, and the supernatants removed.
The pellet is resuspended and 100 � of the permeabilization
medium and 20 �L of FITC-conjugated anti-IgA, IgM, IgG,
IgD, or isotype control (Caltag Laboratories) are added, the
sample is incubated at 4°C for 20 min. The samples are then
washed twice and resuspended in PBS containing 0.1% NaN3

and 5% fetal bovine serum. Samples are immediately analyzed
on the flow cytometer.

Flow Cytometric Analysis

Three-color flow cytometry acquisition and analysis was
performed on a Becton Dickinson FACScan flow cytometer.
Acquisition was performed with Lysis II software and analysis
was performed with Cellquest (BD Biosciences, San Jose, CA,
U.S.A.). The cytometer was calibrated daily for sensitivity,
alignment, and spectral overlap using the standard laboratory
practice as defined by the manufacturer (FACScomp software
with CaliBrite beads, BD Biosciences, San Jose, CA, U.S.A.).
For every sample, 10,000 lymphocyte gated events (identified
as a cluster with specific right-angle light scatter characteristics
and specific levels of CD45 expression) were acquired and
stored as list mode files. For analysis of the expression of
surface markers (i.e. lymphocyte subset immunophenotyping
on whole blood samples), results were expressed as the per-
centage of lymphocytes expressing specific subset-defining
markers. Positive expression was identified as fluorescence
above the background as determined by isotype- and fluoro-
chrome-matched nonleukocyte specified MAb (i.e. negative
control). Sample integrity and quality was ascertained by the
following criteria: the sum of the B-lymphocyte, T-
lymphocyte, and NK cell percentages had to be 100 � 10%
and the reproducibility of the percentage of T-lymphocytes
within duplicate tubes had to be �4%. Samples that did not
fulfill these criteria were discarded and repeated where
possible.

The percentage of B-lymphocytes expressing IgA, IgM,
IgD, or IgG was assessed by drawing an analysis gate (Fig. 1)
around cells expressing lymphocyte right-angle light scatter
characteristics and either surface CD20 (B-lymphocytes) or
bright surface CD38 (differentiated B-lymphocytes/plasma
cells). For intracellular immunoglobulin expression, the same
analytical procedure was performed. IgD served as a positive
control for the intracellular assay and a nonlymphocyte-
specific isotype control antibody served as the negative control
as well as the positive-negative fluorescence discriminator. All
antibodies used for intracellular staining were F(ab�)2 antibody
preparations.

Statistical Analysis

Values for the index case at presentation were compared
with each of the following: his or her own sample at 2 and 8 wk
after IVGG, a nonfebrile control, a febrile control, and a
healthy adult. Nonparametric methods of analysis (Wilcoxon
rank sum and signed-rank test) and median values were used
because of small sample size and asymmetric distribution of
parameters. For each parameter, pre-IVGG samples were com-
pared with each of the convalescent and control samples. A
result was regarded as significant if the two-sided p value was
�0.05.

RESULTS

Fifteen patients with acute KD were enrolled in this study,
including 7 males and 8 females. The median age was 59 mo,
with a range from 9 to 92 mo. The absolute number of
T-lymphocytes (CD3� lymphocytes) in the samples obtained
from acute KD patients (pre-IVGG) was significantly lower
compared with the samples obtained from the first and second
convalescent visits (p � 0.02 and 0.01, respectively; Wilcoxon
signed-rank test). The absolute number of T-lymphocytes was
also lower in the acute KD specimens compared with pediatric
controls (febrile controls p � 0.04, afebrile controls p � 0.001;
Wilcoxon rank sum test) (Table 2). The absolute number of
NK cells (CD16/56� lymphocytes) was significantly lower in
pre-IVGG samples compared with convalescent samples (p �
0.005 and p � 0.01, respectively) and afebrile controls (p �
0.001) but not compared with other control groups. No signif-
icant changes were observed in absolute numbers of B-
lymphocytes (CD19� lymphocytes) among the study groups.

The absolute number of circulating surface IgA-positive
B-lymphocytes (IgA�, CD20�) was significantly lower in
acute KD patients compared with pediatric and adult control
groups (febrile controls p � 0.01, afebrile controls p � 0.001,
and adult controls p � 0.03, summarized in Table 3). The
absolute number of cytoplasmic IgA B-lymphocytes (IgA�,
CD20�) was significantly lower in pre-IVGG samples com-
pared with the second convalescent samples (p � 0.04) and to
controls (febrile controls p � 0.003, afebrile controls p �
0.001, and adult controls p � 0.001). The absolute number of
surface IgA� differentiated B-lymphocytes (IgA�, bright
CD38�) was significantly lower in pre-IVGG samples com-
pared with febrile and afebrile control groups (p � 0.008 and
p � 0.004, respectively). No differences were observed among
all KD and control groups for cytoplasmic IgA� differentiated
B-lymphocytes (IgA�, bright CD38�). Further analysis of
absolute numbers of IgA-expressing cells did not reveal a
relationship with the time of sampling (i.e. d 5 to d 10),
however, this analysis was limited by the small number of
samples (data not shown). Analysis of control groups did not
show any specific outliers, particularly in the febrile group
where a variety of different febrile illness, including one patient
with toxic shock syndrome, had been included.

The absolute number of surface IgG� B-lymphocytes (IgG�,
CD20�) and IgG�-differentiated B-lymphocytes (IgG�, bright
CD38�) was not significantly different among all KD samples
and all control groups (summarized in Table 4). The absolute

540 SHINGADIA ET AL.



number of cytoplasmic IgG� B-lymphocytes (IgG�, CD20�)
was significantly lower in the acute KD patients (pre-IVGG
samples) compared with febrile controls (p � 0.02), afebrile

controls (p � 0.001), and adult controls (p � 0.01). Similarly, the
absolute number of circulating cytoplasmic IgG�-differentiated
B-lymphocytes (IgG�, bright CD38�) was significantly lower in

Figure 1. Representative dot plots and histograms showing gating strategy for identifying B-lymphocytes (CD20� lymphocytes) and plasma cells
(CD38�bright lymphocytes). Gate 1 identifies CD20 bright lymphocytes and Gate 2 identifies CD20 dim � CD38 bright lymphocytes. A and C show isotype
control histograms where the marker (M1) is set to determine the cut-off for positive expression. B and D show surface IgA histograms (CD20 bright and CD38
bright, respectively) with positive expression represented as a percentage above background fluorescence.

Table 2. Median absolute numbers (� 109/L) of lymphocyte subsets in patients with Kawasaki disease and controls

KD patients Controls

Acute
(n � 15)

Subacute
(n � 15)

Convalescent
(n � 8)

Febrile pediatric
(n � 10)

Afebrile pediatric
(n � 15)

Adult
(n � 14)

B-lymphocytes (CD19�) 0.52 (0.02, 1.39) 0.63 (0.18, 1.17) 0.69 (0.21, 1.07) 0.79 (0.16, 0.79) 0.70 (0.33, 1.25) 0.27 (0.13, 0.59)
p value* — 0.74 0.68 0.41 0.54 0.12
T-lymphocytes (CD3�) 1.40 (0.10, 2.96) 1.99 (1.03, 3.17) 2.04 (1.54, 2.17) 1.87 (1.36, 1.60) 1.90 (1.14, 2.70) 1.45 (0.82, 2.39)
p value* — 0.02 0.01 0.04 �0.001 0.65
Natural killer cells (CD16/56�) 0.12 (0.03, 0.34) 0.28 (0.09, 0.69) 0.28 (0.11, 0.38) 0.17 (0.04, 0.36) 0.44 (0.23, 1.60) 0.17 (0.08, 0.26)
p value* — 0.005 0.01 0.24 0.001 0.40

Values expressed as median (5th, 95th centiles).
* Comparison with acute KD sample using Wilcoxon signed-rank and rank sum tests.
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the acute KD patients (pre-IVGG samples) compared with the
febrile controls (p � 0.02), afebrile controls (p � 0.001), and
adult controls (p � 0.04). No significant differences between the
acute KD patients and controls were noted with respect to abso-
lute numbers of circulating surface IgD�-differentiated B-
lymphocytes (IgD�, bright CD38�), surface IgD� B-
lymphocytes (IgD�, CD20�), cytoplasmic IgD�
B-lymphocytes (IgD�, CD20�), and cytoplasmic IgD�-
differentiated B-lymphocytes (IgD�, bright CD38�). Similarly,
no differences were noted between the KD patients and control
groups with respect to surface IgM� B-lymphocytes (IgM�,
CD20�), surface IgM�-differentiated B-lymphocytes (IgM�,
bright CD38�), cytoplasmic IgM� B-lymphocytes (IgM�,
CD20�), and cytoplasmic IgM�-differentiated B-lymphocytes
(IgM�, bright CD38�) (data not shown).

DISCUSSION

We did not find an increase in absolute numbers of circu-
lating IgA-expressing cells in acute KD, but did, surprisingly,
find a selective reduction of these cells compared with healthy
and febrile children and healthy adults. No differences in

absolute numbers of circulating surface IgM-expressing B-
lymphocytes were observed in any of the KD and control
groups. Because IgA plasma cells infiltrate coronary artery,
upper respiratory tract, kidney, and pancreas in acute KD (6),
the finding of selectively decreased numbers of these cells in
the peripheral blood in acute KD was unexpected.

A significant reduction in the absolute numbers of circulating
T-lymphocytes (CD3� lymphocytes) and NK cells (CD16/56�
lymphocytes) was observed during the acute phase of KD fol-
lowed by an increase after IVGG therapy, similar to previously
reported findings (11–15). No significant differences were ob-
served in absolute circulating B-lymphocyte (CD19� lympho-
cytes) numbers among all KD and control samples. Although
some studies have demonstrated alterations in B-lymphocyte per-
centages in acute KD (13, 16, 17), our study is in agreement with
the recent study of Choi and colleagues (18), showing no changes
in circulating absolute B-lymphocyte numbers in acute KD. Re-
ports of B-lymphocyte numbers in acute KD may vary in different
studies because of differences in timing of blood sampling by
illness day, and use of absolute or relative size of lymphocyte
populations.

Table 3. Median absolute numbers (� 109/L) of surface and cytoplasmic IgA B-lymphocytes (IgA�, CD20�) and IgA plasma cells (IgA�,
bright CD38�) in patients with Kawasaki disease and controls

KD patients Controls

Acute
(n � 15)

Subacute
(n � 15)

Convalescent
(n � 8)

Febrile pediatric
(n � 10)

Afebrile pediatric
(n � 15)

Adult
(n � 14)

Surface IgA B-lymphocytes
(IgA�, CD20�)

0.04 (0.01, 0.09) 0.04 (0.01, 0.17) 0.08 (0.01, 0.10) 0.08 (0.05, 0.11) 0.09 (0.04, 018) 0.07 (0.01, 0.22)

p value* — 0.20 0.17 0.01 �0.001 0.03
Cytoplasmic IgA B-lymphocytes

(IgA�, CD20�)
0.04 (0.01, 0.12) 0.07 (0.01, 0.16) 0.07 (0.03, 0.15) 0.09 (0.07, 0.11) 0.17 (0.04, 0.26) 0.13 (0.05, 0.28)

p value* — 0.14 0.04 0.003 �0.001 �0.001
Surface IgA plasma cells (IgA�,

bright CD38�)
0.03 (0.01, 0.12) 0.06 (0.01, 0.19) 0.04 (0.01, 0.10) 0.12 (0.01, 0.14) 0.09 (0.02, 0.3) 0.05 (0.01, 0.12)

p value* — 0.78 0.88 0.008 0.004 0.78
Cytoplasmic IgA plasma cells

(IgA�, bright CD38�)
0.04 (0.01, 0.21) 0.04 (0.01, 0.15) 0.03 (0.01, 0.09) 0.12 (0.01, 0.15) 0.09 (0.02, 0.16) 0.07 (0.01, 0.28)

p value* — 0.46 0.98 0.06 0.02 0.12

Values expressed as median (5th, 95th centiles).
* Comparison with acute KD sample using Wilcoxon signed-rank and rank sum tests.

Table 4. Median absolute numbers (� 109/L) of surface of cytoplasmic IgG B-lymphocytes (IgG�, CD20�) and IgG plasma cells (IgG�,
bright CD38�) in patients with Kawasaki disease and controls

KD patients Controls

Acute
(n � 15)

Subacute
(n � 15)

Convalescent
(n � 8)

Febrile pediatric
(n � 10)

Afebrile pediatric
(n � 15)

Adult
(n � 14)

Surface IgG B-lymphocytes
(IgG�, CD20�)

0.04 (0.02, 0.14) 0.09 (0.01, 0.16) 0.03 (0.01, 0.09) 0.07 (0.02, 0.11) 0.06 (0.06, 0.25) 0.04 (0.01, 0.14)

p value* — 0.07 0.6 0.06 0.12 0.6
Cytoplasmic IgG B-lymphocytes

(IgG�, CD20�)
0.04 (0.01, 0.12) 0.04 (0.01, 0.17) 0.07 (0.03, 0.11) 0.08 (0.02, 0.09) 0.12 (0.03, 0.23) 0.07 (0.01, 0.25)

p value* — 0.4 0.1 0.02 0.001 0.01
Surface IgG plasma cells (IgG�,

bright CD38�)
0.05 (0.02, 0.14) 0.06 (0.01, 0.21) 0.03 (0.01, 0.06) 0.09 (0.02, 0.12) 0.07 (0.01, 0.25) 0.03 (0.01, 0.10)

p value* — 0.5 0.5 0.14 0.3 0.6
Cytoplasmic IgG plasma cells

(IgG�, bright CD38�)
0.07 (0.01, 0.16) 0.07 (0.01, 0.16) 0.07 (0.01, 0.15) 0.09 (0.06, 0.15) 0.17 (0.05, 0.31) 0.12 (0.01, 0.25)

p value* — 0.6 0.5 0.02 �0.001 0.04

Values expressed as median (5th, 95th centiles).
* Comparison with acute KD sample using Wilcoxon signed-rank and rank sum tests.
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Early studies investigating the humoral response in acute
KD peripheral blood have reported polyclonally increased
serum immunoglobulin (IgA, IgM, IgG, and IgE) during the
first month of illness (19), increased spontaneous immunoglob-
ulin production by B-lymphocytes (20, 21), and reversal of
these findings following IVGG therapy (22). Increased levels
of serum IgA-, IgG-, and IgE-containing circulating immune
complexes (CIC) have also been found during the acute phase
of KD (19, 23, 24), with up to 68% of CIC containing IgG and
85% containing IgA (25). Ohshio and colleagues similarly
demonstrated elevated levels of IgA CIC with higher levels at
11–23 d of illness compared with �10 d of illness (26).

IgA plasma cell infiltration has been reported in KD target
tissues, particularly coronary arteries (4). IgA plasma cells
were also demonstrated in aortic and renal artery vascular
tissue, suggesting the importance of these cells in systemic
KD-related vasculitis. Subsequent analysis of nonvascular tis-
sue, such as the respiratory tract, pancreas and kidney, has
shown a similar IgA plasma cell infiltrate independent of the
presence of vasculitis in the respective organ (6). Of note, there
was a remarkable increase in IgA plasma cells in the upper
respiratory tract of patients with fatal KD, similar to that seen
in fatal respiratory viral infection. These unique findings, in
combination with the epidemiologic features of KD, support a
respiratory and/or gastrointestinal portal of entry of the KD
etiologic agent(s).

A potential limitation of our study is that KD patients were
treated with IVGG before the 10th illness day, and it is possible
that IVGG may have a direct effect on IgA B-lymphocyte
populations in the subacute and convalescent stages separate
from the disease process itself. However, it seems unlikely that
IVGG would result in a selective decrease in B-lymphocyte
numbers of the IgA isotype but not of the other isotypes.

The finding that circulating IgA B-lymphocyte numbers
were lower in acute KD patients than in all control groups is
intriguing. Decreased numbers of circulating IgA B-
lymphocytes could be the result of their decreased release into
the peripheral blood from lymphoid tissues and bone marrow,
increased cell turnover, or enhanced migration out of the
peripheral blood into tissues. In view of the infiltration of IgA
plasma cells into vascular tissue, respiratory tract, kidney, and
pancreas that we have observed in acute KD (6), decreased
production or release into peripheral blood seems unlikely, as
does an increase in cell turnover or death. The finding of
decreased numbers of circulating surface IgA B-lymphocytes
in acute KD appears most consistent with the hypothesis that
these cells exit the peripheral blood and migrate to selective
KD tissues, particularly arterial walls, where they undergo
terminal differentiation into plasma cells. We speculate that
IgA B-lymphocytes are selectively withdrawn from the periph-
eral circulation into target tissues as part of a specific IgA
response in KD. Further studies of lymphocyte trafficking and
homing in acute KD appear warranted.

In conclusion, we have demonstrated that circulating IgA
B-lymphocytes and plasma cells are reduced in acute KD. This
finding complements the novel finding of IgA plasma cell
infiltration into selective KD tissues, particularly arterial walls,

during acute KD, and suggests that these cells play an impor-
tant role in the pathogenesis of the illness.
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