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Kawasaki disease (KD) is an acute vasculitis of un-
known etiology, occurring in young children and
treated with intravenous gamma globulin (IVIG) to
prevent significant cardiac morbidity and mortality.
We studied KD patients pre- and post-1VIG therapy
and at >40 days posttherapy, additionally comparing
them with matched pediatric control patients and par-
ents. Using three-color flow cytometry, we examined
immune changes in KD, especially previously unas-
sessed markers of T-lymphocyte activation, memory,
and adhesion. The percentage of cells positive for
CD19, CD25, CD38, and CD71 was significantly lower
during convalescence compared with pre-1VIG (medi-
ans: CD19, 18% vs 26%, P = 0.0004; CD25, 6% vs 9% for
CD3" cells, P = 0.0074; CD38, 78% vs 89% for CD8" cells,
P = 0.0015; CD71, 1% vs 6% for CD4" cells, P = 0.0024).
The proportion of CD3" cells increased (medians: CD3,
66% vs 45%, P < 0.0001). Values for all parameters var-
ied greatly pre- and post-1VIG, but not in a consistent
direction. The sole patient with cardiac abnormalities
had the greatest pre-/post-IVIG variability. These
changes support the involvement of T-lymphocytes in
the acute KD vasculitic process. They also suggest that
T-lymphocytes involved in endothelial damage during
acute KD may be subsequently removed or eliminated

from the peripheral blood. © 1997 Academic Press

INTRODUCTION

Kawasaki disease (KD) is an acute and transient vas-
culitis occurring in infants and children and affecting
small and medium blood vessels, including arterioles, ve-
nules, and capillaries (1). KD affects coronary arteries;
untreated, it is associated with a 15—-30% incidence of
demonstrable inflammatory coronary arteritis (2—4) and
a mortality rate of up to 5%, due to cardiac complications
(5). The role of various components of the immune system
in this vasculitic process is unresolved. With acute KD,
the most striking peripheral blood finding is a marked
granulocytosis, but it is felt that other immune compo-
nents may have essential roles in the disease.
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Monocytes and macrophages appear to be activated in
KD (6, 7). Data concerning T- and B-lymphocyte involve-
ment in KD are conflicting. Histologically, both neutro-
phils and CD4" T-lymphocytes infiltrate involved endo-
thelium (1). Some studies using peripheral blood lympho-
cytes have shown evidence of B- and/or T-lymphocyte
alterations (8—11) or activation (10—12), especially when
there is clinically significant cardiac involvement (8).
Others demonstrated no evidence of these (13, 14); still
others had equivocal findings (15). Complicating the issue
further, three laboratories reported alterations in the T-
cell antigen receptor (TCR) variable S chain repertoire
(16—-19). These findings have been contradicted or not
confirmed by others (20-22) but have been presented
as evidence of superantigen involvement in KD (16, 17).
There has been a recent report of similar findings in
other vasculitides (23), suggesting that if and when these
perturbations occur, they may be indicative of T-lympho-
cyte involvement in the vasculitic process, not necessarily
suggestive of superantigen activity.

When given during the acute phase of KD, intrave-
nous gamma globulin therapy (IVIG) rapidly reverses
clinical symptomatology and prevents cardiac disease
(24-27). The mechanism of IVIG’s therapeutic and pro-
phylactic activity in KD is unknown but is assumed to
involve immune mechanisms. IVIG is now the treat-
ment of choice for any case of suspected KD. Since the
symptoms of KD overlap those of numerous infectious
diseases to which young children are susceptible, this
has led to extensive use of IVIG, an expensive thera-
peutic modality. It is of both practical and scientific
value to elucidate the roles of various immune compo-
nents in the KD process, to better refine therapy and
perhaps to aid in more accurate diagnosis of KD. We
therefore assessed immunologic markers on peripheral
blood lymphocytes (PBLS) of 30 patients with acute KD
and compared these findings with those of two matched
comparison groups and to the patients’ own findings
post-1VIG therapy and during convalescence.

PARTICIPANTS AND METHODS

Participants were enrolled from hospitals through-
out the Atlanta area in 1994—-1996. Index participants
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were (a) 6 months to 8 years of age, (b) febrile for >5
to 10 days, with a documented temperature of >38.5°C,
(c) without another discernible cause of illness, and (d)
with at least four of the following findings, on examina-
tion by a cardiologist: an erythematous rash, nonexuda-
tive bilateral conjunctivitis, a reddened inflamed
tongue, fissured lips, cervical adenopathy, and arthral-
gia or arthritis. Only 1 participant had significant car-
diac findings. He received two doses of IVIG over a 24-
hr period. Echocardiographic findings had not resolved
completely by the time the convalescent sample was
obtained. For each of the 30 participants with acute
KD, we enrolled one genetic parent; for 20, we enrolled
an unrelated child being catheterized for a cardiac dis-
order not associated with KD, streptococcal infection,
or immune deficiency. The “cardiac controls” were
matched to index cases by gender (19 male/11 female),
ethnicity (15 white/15 black), and age =3 years (mean
3.7 years, median 3.3 years, range 0.8—8.8 years), since
these may be related to activation marker and T-cell
subset profiles. This protocol was reviewed and ap-
proved by the Emory University and the Centers for
Disease Control and Prevention (CDC) human subjects
review committees. Informed consent was obtained
from the adult participants and parents of the pediatric
participants.

Reagents. Fluorochrome-conjugated murine mono-
clonal antibodies to the following human antigens were
purchased from Becton Dickinson Immunochemistry
(BD; San Jose, CA)': CD3, CD4, CD8, CD19, CD16,
CD56, CD45RA, CD45RO, HLADR, CD25, CD38,
CD71, TCR a/g chains, CD11a, and CD49d. Conjugated
murine monoclonal antibody to CD29 was purchased
from Coulter Corp. (Miami, FL). Natural Killer (NK)
cells are defined herein as those CD3™ and CD16 or
CD56*. Cells positive for CD3 and for CD16 or CD56
will be referred to as CD3"NK.

Flow cytofluorometry. Peripheral venous blood
samples were obtained from all participants. Three-
color cytofluorometry was done using a whole-blood
technique, a FACScan or FACSort (BD) flow cytometer,
and Lysis Il software. Negative control aliquots were
stained with fluorescein (FITC) mouse 1gG1, phycoer-
ythrin (PE) mouse 1gG2a, and PerCP mouse 1gG1l. A
total of 20,000 to 30,000 ungated events were collected
from each sample. For all parameters, results are re-
ported for CD4* and CD8" cells in a wide lymphocyte
scatter gate; for CD71 only, results are also provided
for blastic CD4" and CD8" cells. Blastic cells were de-
fined on the basis of high forward and side scatter

* Use of any and all trade names and commercial sources is for
identification only and does not imply endorsement by the Public
Health Service or the U.S. Department of Health and Human Ser-
vices.
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within the lymphocyte scatter gate (28); findings were
based on additional collection of up to 3000 cells,
through a blastic, CD4" or CD8" collection gate.

Analytic techniques. Cellular markers were ana-
lyzed using Lysis Il software; all elements of an ana-
lytic cluster were analyzed at one time. Data were ana-
lyzed in terms of percentage of cells positive for a given
antigen; percentage of cells positive for a given antigen,
using identical quadrant markers for all samples in
that cluster; median fluorescence intensity of positive
cells (MFI+); and overall fluorescence intensity. Re-
sults for these data were comparable with one another.
Only percentage positivity will be presented here, ex-
cept in the case of CD11a and CD49d, for which MFI+
findings reached significance while percentage positiv-
ity did not. Of note for interpretation of MFI+ findings,
all samples for a given cluster were collected on the
same machine. Pre-1VIG, post-1VIG, and parents’ read-
ings were done using identical settings, at the same
time or within 72 hr of one another. Convalescent and
cardiac control samples were assessed at later times
and not necessarily with the earlier settings.

Statistical techniques. Values for the index case at
presentation were compared with each of the following:
those of the parent; the cardiac control; and his or her
own findings at 24—72 hr following IVIG therapy. For
20 patients, we obtained an additional blood sample at
>40 days following acute illness, i.e., during convales-
cence, and compared these findings with those pre-
IVIG. Because most of these parameters are not nor-
mally distributed in any population, means and stan-
dard deviations are not used as summary statistics for
these analyses. Instead, median values are provided
and compared using a Wilcoxon signed-rank test. This
test provides a nonparametric matched comparison of
the pre-1VIG sample to each of the other samples in
that analytic cluster (numbers provided in Table 1). A
result will be referred to as significant if the two-sided
P value was <0.05.

RESULTS

The proportion of lymphocytes expressing CD3 and
the TCR was significantly lower for the pre-1VIG sam-
ple, compared with the post-1VIG, convalescent, and
parent samples but not compared with matched pediat-
ric controls (Fig. 1). The proportion increased from the
pre-, to post-, to the convalescent samples; conversely,
the proportion of CD19" cells declined (Fig. 1). Al-
though the pre-/post-1VIG CD19 difference did not
reach statistical significance, wide variations occurred.
Three participants showed increases of =10% of cells
expressing CD19 between the pre- and post-1VIG sam-
ples (9 to 21%, 21 to 41%, and 5 to 31%), and 12 showed
decreases of =10% (41 to 27%, 33 to 19%, 46 to 23%,
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TABLE 1
Samples Sizes for Matched Comparisons, by Parameter and Group Being Compared, with Pre-1VIG Values®

For all lymphocytes, CD19: 29, 20, 20, 30; CD3: 28, 19, 19, 29; TCR": 28, 20, 19, 19; NK®: 27, 20, 20, 30; CD3* NK": 27, 20, 20, 30; CD4:

18, 13, 11, 19; CD8: 19, 13, 12, 20.

For CD4" lymphocytes, CD25: 23, 16, 17, 26; CD29: 17, 7, 10, 16; HLADr: 28, 21, 20, 29; CD11a: 13, 7, 6, 14; CD49d: 12, 7, 6, 13; CD38:
29, 21, 20, 30; CD45R0: 29, 20, 20, 28; CD45RA: 29, 20, 20, 28; CD71: 28, 20, 20, 29.

For blastic CD4" lymphocytes, CD71: 20, 16, 14, 22. For CD3* lymphocytes, CD25: 29, 21, 20, 30.

For CD8" lymphocytes, CD29: 16, 7, 12, 16; HLADr: 27, 21, 20, 28; CD11a: 13, 7, 6, 14; CD49d: 11, 7, 6, 12; CD38: 28, 21, 20, 29;
CD45R0: 29, 20, 19, 28; CD45RA: 29, 20, 19, 28; CD71: 28, 20, 20, 29.

For blastic CD8" lymphocytes, CD71: 20, 17, 15, 22.

2 Provided in the order: post-1VIG, convalescent, pediatric (cardiac) control, parent.
® T-cell antigen receptor variable region /g chain (TCR); CD37/CD16 or CD56" cells, natural killer cells (NK); CD3*/CD16 or CD56"

cells, CD3* natural killer cells (CD3*NK).

36 to 20%, 45 to 26%, 24 to 10%, 50 to 30%, 19 to 8%,
14 to 4%, 51 to 41%, 33 to 17%, and 38 to 9%). Similar
variations were not seen in the proportion of cells ex-
pressing NK markers (Fig. 1) or TCR+ lymphocytes
expressing CD4 (pre-1VIG, 65%; post-1VIG, 66%; con-
valescent, 65%; parent, 63%; and pediatric cardiac con-
trol, 68%), CD8 (31, 31, 33, 31, and 28%, respectively),
or both markers (0.4, 0.4, 0.5, 0.9, and 0.4%, respec-
tively), nor were any paired comparisons for these vari-
ables significant.

Values for CD25, CD29, and HLADR did not differ
significantly between pre- and post-1VIG samples (Fig.
2); however, individual participants showed great vari-
ation. Variations were greater for CD8" cells compared
to CD4" cells and for CD3"CD4~ cells compared to
CD3*CD4* cells. For example, for participant 18,
21.6% of CD3"CDA4" cells were positive for CD25 before
IVIG therapy and 10.7% were positive after therapy
(Figs. 3A and 3B). However, the change for CD374"~
cells was far greater: 1.1% expressed CD25 pre-1VIG
and 66.0% expressed CD25 post-1VIG (Figs. 3C and
3D). For CD4" cells, 3 participants had increases of
=10% in the proportion of cells expressing CD29 (54
to 64%, 19 to 30%, and 24 to 41%) and 2 had decreases
of =10% (43 to 25% and 54 to 44%). For CD8" cells, 5
had increases of =10% (38 to 51%, 11 to 32%, 67 to
94%, 16 to 26%, and 37 to 58%) and 2 had decreases
(47 to 37% and 39 to 11%). For HLADR, for CD4" cells,
4 participants showed similar, large increases (21 to
33%, 11 to 21%, 9 to 19%, and 29 to 47%) and 2 showed
decreases (40 to 8% and 42 to 32%); for CD8™ cells, 3
showed increases (21 to 32%, 15 to 30%, and 15 to 27%)
and 3 showed decreases (27 to 8%, 45 to 13%, and 100
to 72%).

Pre-1VIG and post-1VIG samples also did not differ
significantly for CD38, CD45RA, or CD45R0O (Fig. 4),
or for CD11a or CD49d. However, for these antigens
also, individual participants showed variations of
=10% over the 1-4 days between their initial blood

sample and following receipt of IVIG. Variations of
=10% for CD4" cells included the following: for CD38,
two participants had decreases (85 to 59% and 89 to
77%); for CD45RA (CD45RA+R0O-), five had increases
(53 to 92%, 58 to 69%, 59 to 76%, 61 to 76%, and 68 to
78%) and four had decreases (86 to 75%, 34 to 23%, 82
to 67%, and 71 to 58%); for CD45R0O (CD45RO+RA-),
two had increases (12 to 22% and 14 to 28%) and two
had decreases (30 to 17% and 38 to 23%); and for
CD49d, two had decreases (95 to 41% and 24 to 9%).
Variations of =10% for CD8™ cells included the follow-
ing: for CD38, two participants had increases (53 to
86% and 83 to 98%) and three had decreases (95 to
73%, 56 to 30%, and 30 to 20%); for CD45RA
(CD45RA+R0O-), three had increases (52 to 84%, 66 to
81%, 66 to 82%) and four had decreases (74 to 38%,
76 to 58%, 81 to 67%, and 86 to 69%); for CD45RO
(CD45RO+RA-), three had increases (17 to 41%, 18
to 29%, and 12 to 25%) and none had decreases; and
for CD49d, one had a decrease (28 to 14%).

For CD4" cells, 0 of 13 pre-/post-1VIG pairs had a
=10% change in CD11a; for CD8" cells, 3 had increases
in CD11a expression (24 to 34%, 25 to 72%, and 38 to
53%) and 4 had decreases (42 to 27%, 60 to 44%, 37 to
18%, and 33 to 22%). Similarly, for CD71, pre- and
post-1VIG values did not change with any significant
directionality (Fig. 5); however, large variations oc-
curred in individual participants: for CD4" cells, 2 had
increases (10 to 28% and 3 to 14%) and 6 had decreases
(13 to 3%, 33 to 14%, 24 to 1%, 22 to 6%, 42 to 21%,
and 20 to 3%); for CD8" cells, 1 increased (3 to 35%)
and 3 decreased (30 to 2%, 16 to 3%, and 22 to 3%).

To summarize the overall pre-/post-1VIG variability
described above, 15 participants had =10% differences
between pre- and post-1VIG values for two to four of
the above parameters, 5 participants had =10% differ-
ences between pre- and post-1VIG values for five or six
parameters, and 4 participants had =10% differences
between pre- and post-1VIG values for more than six
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parameters. Only 5 participants had variability in
fewer than two parameters.

For CD25, CD29, and CD45R0, parents’ values were
significantly higher than pre-1VIG values (Figs. 2 and
4). CD25, CD45R0, and HLADR expression increase
with age (29). For CD38 and CD45RA, parents’ values
were significantly lower than pre-1VIG values (Fig. 4);
these normally decrease with age. CD45RA, CD45RO,
and CD71 were the only parameters for which signifi-
cant differences were found between the pre-1VIG KD
patients and the matched pediatric controls.

For CD19, CD25, CD38, and CD71, the convalescent
values for all lymphocyte groups assessed were signifi-
cantly lower than the pre-IVIG values (Figs. 1, 2, 4,
and 5). The median fluorescent intensities of cells posi-
tive for CD11a and CD49d in CD8" cells were lower in
the convalescent samples (Fig. 6); however, convales-
cent samples were read at later dates and settings were
not standardized.

We examined CD71 antigen in some depth; it was
the only parameter specifically evaluated in blastic
lymphocyte populations. Although the proportions of
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300

KD #18-SMI PREIVIG 12-06-94A
CD3/4+ LYMPHOCYTES, RESTING / BL

%CD25+

o
100 10! 102 103 104

JASON ET AL.

KD #18-SMI PREIVIG 12-06-84A
CD3/4+ LYMPHOCYTES, RESTING / BL
%CD25+

' M4,
' MSI
M2,

104

KD#18. SM. 1 POST IVIG 12/14/94B

(=]
100 10! 102 1 104

FIG. 3. Histogram of CD25 results for KD Patient 18, by nature of sample. (A) Pre-1VIG results for CD3*CD4* lymphocytes; (B) post-
IVIG results for CD3*CD4* lymphocytes; (C) pre-1VIG results for CD3"CD4~ lymphocytes; (D) post-1VIG results for CD3"4" results; (E)
scatter gating used for wide lymphocyte scatter gate (R1) and blastic lymphocyte scatter gate (R5) (see Participants and Methods).

various lymphocyte subpopulations positive for CD71
were not sensitive parameters, alone or in combination
with one another, they did differentiate acute KD cases
from cardiac controls and parents (Table 2).

KD participant 5 was the only participant with sig-
nificant cardiac abnormalities, including acute myocar-
ditis with depressed myocardial contractility, a global
pericardial effusion, and diffuse, long-segment dilata-
tion of multiple coronary arteries that persisted for >12
months postdiagnosis. For a number of immunologic
parameters, his acute (pre-1VIG) values were remark-
able. Most immune abnormalities had resolved by the
post-1VIG or convalescent evaluations (Table 3). Acute
abnormalities included a high proportion of lympho-
cytes negative for both B- and T-cell antigens and a
high proportion of TCR+ lymphocytes negative for both
CD4 and CD8. By the time of the convalescent evalua-
tion, these findings had resolved; however, at the con-
valescent evaluation, an unusually high proportion of
his TCR+ cells were CD8*. He had =10% increases in
nine of the parameters discussed above. This was the
greatest breadth of variability found; the next highest
numbers were variability in eight parameters (one pa-
tient) and seven parameters (two patients) each.

DISCUSSION
We used this extremely well-matched study popula-

tion to examine immune changes in KD, especially
markers of T-lymphocyte activation, memory, and ad-

hesion that have not been previously evaluated in KD.
In particular, we examined whether signs of T-cell acti-
vation were present in PBLs of children during the
acute KD disease process, whether changes were re-
versed within 24—72 hr of IVIG therapy, and whether
changes appeared to be related to cardiac disease. In a
subset of participants, we also examined two adhesion
markers purported to be associated with other forms
of vasculitis (29, 30) as potential aids in laboratory
discrimination of KD from other disease processes.
Shannon et al. compared 6 children with acute KD
with age-matched controls; no differences were found
in the proportion of cells positive for CD3, CD4, or CD8
(14). Leung et al. examined 15 acute KD patients before
and after 4 days of IVIG therapy and noted significant
declines in HLADR+ T-helper (CD4") lymphocytes and
increases in CD8™ cells (11). Furukawa et al. studied
17 KD patients prior to therapy and 21-64 days post-
treatment and 12 healthy children (15). The number
of PBLs positive for CD3, CD4, CD8, and HLADR did
not differ significantly between the two KD groups and
the control group; however, the number of CD3*, CD4",
and CD8" cells increased between the pretherapy and
the convalescent samples. We found that the propor-
tion of cells positive for CD3 increased post-1VIG ther-
apy; this included both CD4* and CD8" cells. We did
not find a change in HLADR expression in the CD4"
lymphocyte population following single-dose IVIG ther-
apy. In our study, other markers of activation showed
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more striking variation and CD8" cells showed as much
variability as CD4™ cells, if not more.

We found great variability for a variety of activation
and adhesion markers during acute KD. This variabil-
ity was far greater than that reported to occur in nor-
mal individuals over time (31). There was no obvious
directionality to this variability nor any clear relation
to IVIG therapy, suggesting either that the variability
was due to the natural disease course or that our post-
IVIG sample was taken before a definitive IVIG effect
could be seen. Resolving the latter possibility would be
difficult. The clinical effect of IVIG is so rapid that
hospital discharge occurs within hours to days of ther-
apy; we obtained our post-1VIG sample shortly prior to

discharge. Even if later samples could be obtained, one
could not assume that changes were due to IVIG ther-
apy, especially given that the clinical response to IVIG
occurs within hours. Resolving the role of IVIG in T-
lymphocyte changes may be feasible only through the
use of a non-1VIG-treated comparison group. This, of
course, would now be unethical.

CD25 is a receptor for IL-2 and is expressed on acti-
vated lymphocytes. CD38 is also expressed on activated
lymphocytes and is physically associated with the
CD3-TCR complex (32). It is a weak coreceptor for
antigen; proliferation via CD38 is mediated by IL-2, IL-
2 receptors, and/or IL-6 (32, 33). CD38 is preferentially
expressed by CD4"CD45RA" (“naive”) T-lymphocytes
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and mediates a selectin-like binding to endothelial cells
(32, 34). CD71 is a receptor for transferrin, which is
essential for DNA synthesis and metabolism (35). In-
teraction between transferrin and its receptor causes
gene expression of both IL-2 and high-affinity 1L-2R;
it may also cause T-cell production of IFN-y and B-cell
growth factor (35). This interaction appears to play a
role in at least some lymphocyte activation (36).

CD11a, also known as lymphocyte function-related an-
tigen 1 (LFA-1), is associated with endothelial adhesion
and is expressed on activated lymphocytes—especially
a subset of CD8" cells (37), as well as NK cells, mono-
cytes, and granulocytes (38). Its engagement stimu-
lates production of IFNy, TNF-«, and TNF-3 (39, 40).
It may play a role in graft vasculitis (29). In one report,
CD3*"LFA-1+ cells were proportionately decreased in
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value shown is that for pre- to post-1VIG comparison; P values are for comparisons to matched pre-1VIG values.
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acute KD, compared with convalescent disease (9); this
is contrary to our findings. CD49d (very late antigen-
4 or VLA-4) is a fibronectin receptor present on mono-
cytes, thymocytes, B-lymphocytes, and some T-lympho-
cytes (38). It may play a role in the homing of CD8" cells
to sites of viral infection (30) and mediates lymphocyte
adhesion to cytokine-activated endothelium (41). It also
has been implicated in graft vasculitis (29) and sys-
temic lupus erythematosus-associated vasculitis (42,

43). We found declines in proportion or intensity of
cells expressing these antigens during convalescent KD
compared with acute KD. This was especially true of
the one patient with cardiac abnormalities, which re-
solved during convalescence. These declines support
the involvement of T-lymphocytes in the acute KD vas-
culitic process directly, as well as through the cytokine
network. They also suggest that T-lymphocytes in-
volved in endothelial damage during acute KD may be

TABLE 2
Proportions with Elevated Percentage of CD71* Lymphocytes, by Lymphocyte Subpopulation and Participant Category

Patient Pediatric (cardiac) Parent
CD4* cells with
>10% of cells CD71* 34.5% (10/29) 10.5% (2/19) 0% (0/29)
>15% of cells CD71* 27.6% (8/29) 0% (0/19) 0% (0/29)

Blastic CD4" cells with
>15% of cells CD71*
>30% of cells CD71*

CD8" cells with

>10% of cells CD71* 13.8% (4/29)

Blastic CD8" cells with
>10% of cells CD71*
>30% of cells CD71*
Proportion with at least 3 of the
above increased?®
Proportion with all 4 of the above
increased®

8.0% (2/25)
29.2% (7/24)

21.7% (5/23)

62.5% (15/24)
50.0% (12/24)

52.0% (13/25)

28.6% (4/14)
14.3% (2/14)

4.2% (1/24)
0% (0/29)

0% (0/20) 0% (0/29)

37.5% (6/16) 4.3% (1/23)

6.3% (1/16) 0% (0/23)
0% (0/17) 0% (0/23)
0% (0/13) 0% (0/21)

2 Defined as >15% of CD4" cells CD71*, >15% of blastic CD4" cells CD71*

CD71".

, >10% of CD8" cells CD71", and >10% of blastic CD8" cells
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TABLE 3
Findings in Patient with Cardiac Lesions, by Nature of Sample

Pre-1VIG Post-1VIG Convalescent
% Positive for
CD3 13.3 53.6 81.1
CD19 21.1 41.3 8.0
TCR? 23.7 51.7 78.0
NK? 4.5 1.2 3.1
CD3*NK? 1.4 0.1 1.7
Of TCR+

CD4 34.7 58.1 37.2
CD8 32.2 40.1 61.6

Of CD4* CD3* CD4* CD3" CD4* CD3*
CD25 — 6.0 — 3.8 — 5.3

Of CD4* cD8* CD4* CD8* CD4* cDs8*
CD29 43.4 38.9 25.0 11.1 34.9 37.5
HLADr 39.9 27.0 7.8 8.2 7.0 9.6
CD38 91.4 81.3 88.1 77.8 90.4 91.8
CD45RA 41.8 84.3 65.3 89.9 76.1 92.3
CD45R0O 38.0 2.8 13.9 1.8 17.3 4.1
CD45RA+/RO+ 1.3 0 0.2 0 0.3 0.2
CD71 24.2 15.5 1.4 3.2 2.4 3.2
Blastic CD71 36.7 10.6 — — 2.1 1.6

aT-cell antigen receptor variable region a/8 chain (TCR); CD37/CD16 or CD56™ cells, natural killer cells (NK); CD3*/CD16 or CD56*

cells, CD3* natural killer cells (CD3* NK).

subsequently removed or eliminated from the periph-
eral blood.

Although the patients’ own post-1VIG and convales-
cent samples provide the best matched comparisons
for the pre-1VIG group, we had expected to find more
differences between the pre-1VIG and the pediatric con-
trol groups. We hypothesize that, during acute infec-
tion, activated T-lymphocytes are eliminated or de-
stroyed at a rate equivalent to the rate at which they
are being supplied to the peripheral blood from the
much larger lymphatic pool. Eventually, destruction is
sufficient to be noted even in the peripheral blood, as
reflected by the results found with the convalescent
samples.

CD71 is normally expressed on <2% of PBMLs. The
significant differences seen in CD71 expression be-
tween the pre-1VIG values and the pediatric controls
suggest that CD71 represents a marker for cells in-
volved in acute KD and possibly other forms of vasculi-
tis. In addition, we found changes in CD8" cells, espe-
cially with regard to CD1la and CD49d, and an in-
crease in CD8™" seen in the convalescent sample of the
sole patient with cardiac findings. Whether these adhe-
sion markers and cytotoxic T-cells are affected by IVIG
and/or play a role in KD merits further investigation.
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