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Kawasaki Disease and Clinical Outcome Disparities Among Black Children

Luz A. Padilla, MD', Jacqueline L. Collins, MD?, Adeniyi J. Idigo, MPH', Yung Lau, MD?, Michael A. Portman, MD?,
and Sadeep Shrestha, PhD'

Objective To determine whether Black children with Kawasaki disease exhibit disparities in prevalence, sequelae,
and response to intravenous gamma globulin (IVIG) treatment.

Study design International Classification of Diseases codes were used to identify children with Kawasaki disease
admitted to a tertiary center in the southeastern US. Subjects diagnosed and treated according to American Heart
Association criteria were included. Demographic, laboratory, clinical, and echocardiographic data from the elec-
tronic medical record (2000-2015) were compared between Blacks and Whites.

Results Data from 369 subjects (52% Whites and 48% Blacks) were included in our analysis. No significant dif-
ferences related to timely admission, IVIG treatment, or coronary artery (CA) abnormalities during hospitalization
were observed. Blacks showed lower IVIG response rates than Whites for patients administered IVIG within
10 days of fever onset (86.6% vs 95.6%; P = .007). Blacks received more ancillary drugs (9.6% vs 2.6%;
P =.003), and endured longer hospitalizations (mean, 5 + 3.9 days vs 3.4 + 2.2 days; P = .001). Blacks presented
with higher C-reactive protein level and erythrocyte sedimentation rate and lower hemoglobin, albumin, and sodium
levels. Blacks had a higher proportion of persistent CA abnormalities than Whites at second follow-up
echocardiogram (14.5% vs 6.3%; P = .03), and at third follow-up echocardiogram (21.2% vs 6.9%; P = .01).
Conclusions Compared with White children, Black children with Kawasaki disease had higher IVIG refractory
prevalence, more severe inflammation, more ancillary treatments, and longer hospitalizations. Despite no racial dif-
ferences in time to diagnosis or initial treatment, there was greater CA abnormality persistence among Black chil-
dren at follow-up. (J Pediatr 2021;229:54-60).

ubstantial racial and ethnic variation in Kawasaki disease incidence occurs in the US and worldwide. Incidence among

those of Japanese ethnicity exceeds that of Caucasians in the US by up to 20-fold.' The incidence of Kawasaki disease in

the Black population exceeds that in Non-Hispanic Whites but is lower than in children of Asian descent.” Furthermore,
studies have suggested that racial and ethnic discrepancies also exist for Kawasaki disease treatment response.’” Dionne et al
reported that lower socioeconomic status is associated with delayed treatment, prolonged length of stay, and increased risk of
large/giant coronary artery (CA) aneurysms; however, the lowest socioeconomic status quartile of the study cohort had a much
greater proportion of Black children than the 3 higher quartiles combined, and thus the potential influence of race as a factor
influencing these outcome measures could not be eliminated.® A small retrospective study reported a lower risk of CA aneurysm
in Black children.” In contrast, 2 studies of Black children indicated that they were at greater risk of nonresponse to intravenous
gamma globulin (IVIG) or had poorer CA outcomes.”” The hypothesis that Black race poses a risk factor for poorer Kawasaki
disease outcomes requires further exploration. The Children’s of Alabama hospital, is the only tertiary pediatric center in the
state, serving a community in the deep South US with nearly proportionate White and Black populations. We performed a
retrospective analysis to determine whether there were any differences in Kawasaki disease characteristics and clinical outcomes
among Black children compared with White children, and if any identified dis-
parities were due to differences in healthcare delivery or biological factors.
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(446.1) and ICD-10 (M30.3) codes for mucocutaneous
lymph node syndrome (Kawasaki disease). The initial query
yielded 587 records. We screened these records to remove du-
plicates and then excluded patients who did not meet our in-
clusion and exclusion criteria. Only those children with
assigned race by parent report in their record as White or
Black were included. Subjects were specifically excluded if
they did not meet the American Heart Association (AHA)
diagnostic criteria for Kawasaki disease,”'” if they were trans-
ferred from an outside institution more than 36 hours after
completing IVIG infusion, or if documentation received at
patient transfer was inadequate. Non-IVIG response or
IVIG refractoriness was defined as persistent or recurrent fe-
ver extending for 36 hours after completion of IVIG treat-
ment.'" Baseline demographics, hospital and laboratory
clinical data, 2D echocardiography during hospitalization,
and outpatient follow-up data were extracted from their elec-
tronic medical records manually and entered into REDCap.'”

The z-scores for the left anterior descending, right CA, and
left main CA were calculated using regression models as
described by McCrindle et al'’ (http://www.parameterz.
com/sites/coronary-arteries). An abnormal echocardiogram
was defined as having a z-score 22.5 or reported aneurysm
in any of the 3 CAs.”'* Hospital echocardiogram readings
were classified as “yes” for changes if any increase in diameter
(>20%) occurred for any of the CAs.” When available, data
on the subsequent 3 follow-up outpatient echocardiogram
examinations after discharge were extracted.
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Descriptive statistics (frequency and percentage, median
and IQR, mean + SD) of demographics, clinical, and labora-
tory variables were used to summarize the data in the 2 racial
groups. Differences between the 2 groups were compared us-
ing the x” and Fisher exact test for categorical variables and
the Student ¢ test and Wilcoxon rank-sum test for continuous
variables where appropriate. If a patient had missing data for
a particular variable, that patient was excluded from the anal-
ysis for that variable. SAS version 9.4 (SAS institute, Cary,
NC) was used for the analyses, and all statistical tests of a
2-sided P value of <.05 were considered significant. Compar-
isons of racial clinical and laboratory characteristics were
further stratified by IVIG responders and nonresponders us-
ing similar descriptive statistical methods.

After applying the inclusion and exclusion criteria, we
analyzed a final cohort of 369 patients, comprising 192
Whites and 177 Blacks (Figure 1). There were no
significant differences in age at admission or sex between
the 2 racial groups (Table I). White children presented
more frequently with conjunctivitis (66.7% vs 55.4%;
P = .03) and rash (72.4% vs 58.2%; P = .004) than Black
children. There were no other significant differences in
clinical presentation between the 2 groups.

Table II presents the clinical laboratory data by race and
eventual response to IVIG. Hematologic variables at

Database query from
January 2000-May 2015

Using ICD-9 (446.1) and
ICD-10 (M30.3) for KD

N=587

>

* Duplicate records
* Missing/Incomplete MRNs
* Admissions not due to KD

N=413

* N=174 Removed after EMR screening for:

* N=2 Removed after clinical phenotyping/screening
among those who received other therapies than IVIG

* N=40 Excluded to only include White and Black
(Hispanic=21, Other Races=15, Ethnicity/Race not

reported=4)

(N=193 Whites and
N=178 Blacks)

* N=2 Excluded due to having received IVIG at an
outside institution and when transferred lacked
good documentation of AHA criteria* and/or were
not transferred within 36 hours of completing IVIG
infusion

N=371

>

Final Cohort
N=369

(N=192 Whites and
N=177 Blacks)

*American Heart Association (AHA) Guidelines for KD diagnosis include: >5 days of fever and the presence of > 4 of the 5 principal clinical features: bilateral non-purulent

conjunctivitis, oral mucosal changes such as strawberry tongue and cracked lips, peripheral extremity changes, rash, and cervical lymphadenopathy of >1.5 cm.

Key: Electronic Medical Record (EMR); Medical Record Number (MRN); Intravenous Immune globulin (IVIG)

Figure 1. Flowchart for selecting the clinical cohort of patients with Kawasaki disease analyzed in this study.
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Table I. Baseline, hospital presentation, treatment, and echocardiography findings during Kawasaki disease
hospitalization by race
Variables White (N = 192; 52%) Black (N = 177; 48%) P value
Age at admission, mo, mean + SD 453 + 325 40 + 30.4 1
Age at admission, mo, median (IRQ) 40 (20-68) 33 (15-56) .26
Male sex, n (%) 114 (59.7) 108 (61.4) 74
Time from fever to admission, d, mean + SD 57+ 36 52+28 .05
Time from admission to IVIG, d, mean + SD 08+1.2 1+£14 12
Time from IVIG to discharge, d, mean + SD 25+1.8 3.6+ 34 .0005
Symptoms, n (%)*

Conjunctivitis 128 (66.7) 98 (55.4) .02
Rash 139 (72.4) 103 (58.2) .004
Lymphadenopathy 56 (29.2) 45 (25.4) 42
Oral symptoms 112 (58.3) 98 (55.4) .56
Hand/foot 101 (52.6) 84 (47.5) .32
Nonmucocutaneous’ 19 (9.9 18 (10.2) .93
Hospital therapy, n (%)
IVIG 175 (91.2) 164 (92.7) 59
Aspirin 175 (91.2) 156 (88.1) .34
Other therapy* 5 (2.6) 17 (9.6) .003
None 14 (7.3) 5(2.8) .04
IVIG response, n/N (%) 133/165 (80.6) 124/160 (77.5) .54
Multiple IVIGs given, n/N (%) 31/165 (18.4) 33/154 (21.4) .55
Time between IVIGs, d, mean + SD 24+2 38 £55 .65
Treated with IVIG within 10 d, n/N (%) 139/155 (89.7) 142/150 (94.7) 10
IVIG response among those treated within 10 d, n/N (%) 133/139 (95.6) 123/142 (86.6) .007
First echocardiogram as inpatient, n (%) 173 (90.1) 163 (92.6) .39
Abnormal first inpatient echocardiogram, n (%) 23 (13.3) 26 (15.9) 49
Had repeat echocardiogram, n/N (%) 14/172 (8.1) 23/163 (14.1) .08
Changes from first to repeat echocardiogram, n/N (%) 2/14 (14.3) 10/23 (43.5) .08
Repeat echocardiogram among those with abnormal echocardiography findings, n/N (%) 4/23 (17.4) 9/26 (34.6) .16
\ S

Significant P values (<.05) are in bold type.
*More than 1 option may apply.

tMost common were gastrointestinal symptoms, such as diarrhea, emesis, and abdominal pain.

fOther therapies: heparin, plavix, steroids, infliximab, and remicade.

admission were significantly different between Black and
White children. Mean hemoglobin (10.6 £+ 1.2 vs
11.2 + 1.2 g/dL; P < .0001) and hematocrit (31.2% =+ 3.3
vs 32.5% =+ 3.1; P = .0002) levels were lower in Black
children, whereas potassium (P = .04) and creatinine
(P = .01) levels were higher than Whites. Inflammatory
measures at admission were higher in Black children,
particularly C-reactive protein (CRP) (144 £ 10.2 vs
8.6 £ 7.7 mg/L; P < .0001) and erythrocyte sedimentation
rate (70 + 33.5 vs 58.5 + 29.1 mm/hr; P = .0007).
Admission albumin (3.4 + 0.5 vs 3.6 £ 0.5 g/dL) and
sodium (136.5 4+ 3.4 vs 138.4 £ 3.1 meg/L) were also lower
in Blacks (P < .001 for all). Few significant laboratory
differences occurred between either Black or White
children when comparing IVIG response. Discharge
laboratory data were lacking for the majority of patients
and is shown in Table III (available at www.jpeds.com). In
general, laboratory variables for both groups trended
toward normality at discharge. For this select patient group
with data, we noted that discharge CRP levels, although
lower than admission levels for both races, remained higher
for Black children, and Black children had lower alanine
aminotransferase levels than White children (P = .04).

The differences in presentation were not due to disparity in
time to treatment (initiation of IVIG infusion) or healthcare
delivery. Of near significance, the interval in days from fever
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onset to admission was shorter for Blacks (P =.05), and there
was no difference in time from admission to IVIG treatment
(P = .12). For all patients receiving IVIG, regardless of the
number of days from onset of fever to infusion, there were
differences in response between the racial groups. Ninety-
four percent of the Black children and 89.7% of the White
children received IVIG within 10 days of fever onset, in
accordance with the AHA guidelines (Table I). Among
those treated with IVIG within the first 10 days after fever
onset, Black children had a lower IVIG response rate
compared with Whites (86.6% vs 95.6%; P = .007). More
Black children than White children received alternative
therapies (9.6% vs 2.6%; P = .003), and a smaller
proportion of them were left untreated (2.8% vs 7.3%;
P = .04). Black children also had a longer average length of
hospital stay (4.5 + 3.9 days vs 3.4 £ 2.2 days; P = .002)
(Figure 2; available at www.jpeds.com).

Table I provides echocardiographic data for the patients
during their Kawasaki disease hospitalization. The first
echocardiogram was performed at an equivalent time in the
2 groups. The low proportion of patients without an initial
inpatient echocardiogram underwent echocardiography as an
outpatient before their admission. The percentage of
abnormal echocardiograms was similar in the 2 groups,
although there was a trend toward performing more
subsequent echocardiograms during hospitalization in the

Padilla et al
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Table II. Laboratory results at admission for patients with Kawasaki disease by race and IVIG response
White (N = 192; 52%) Black (N = 177; 48%)
IVIG Non-IVIG IVIG Non-IVIG
responders responders responders  responders
(N=133; (N =32 (N =124 (N = 36;
Parameter Overall 80.6%) 19.4%) P value* Overall 77.5%) 22.5%) Pvalue’ Pvalue*
Hospital admission
WBC count, x10%/uL 129 £ 47 131 £ 44 121 £5.3 30 139 +£6.1 14+£6 143 £5.8 el 10
120 27 110 35
Hemoglobin, g/dL® 11.2+12 11.2+12 113+ 1.1 69 106+1.2 105+12 105408 .68 <.0001
Hematocrit, %° 32.5 + 3.1 326 +3 326 +3 96 31.2+33 312+34 306+27 .38 .0002
Platelets, ><103/,uL§ 4396 £ 177 4382+ 1748 419.2 +162.3 .60 414 +179.6 4229 +173 389.3 + 182 .32 19
ESR, mm/h 585+29.1 56.3428.2 63.7 +31.9 22 70 +£335 7134338 766+31.1 .45 .0007
110 28 99 30
Na, mEq/L 138.4 + 3.1 138.4 + 29 138 + 3.7 .66 136.5 + 3.4 1369+ 34 1355+ 3.1 .06 <.0001
86 21 75 24
K, mEqg/L 4405 403 +05 39+04 .53 42 +0.6 41+£05 4+05 42 .04
90 21 76 25
Chloride, mEg/L 101.7 + 3.3 101.4 + 3.4 101.6 + 2.8 85 1011 +43 101.54+43 995436 .05 31
89 20 75 24
Bicarbonate, mEq/L 243 +3 241 + 34 246 +15 67 234+35 235+37 236+25 .96 .26
26 9 23 5
BUN, mg/dL 83+£35 82+35 9.6 £ 4.1 a2 10.2 £ 10.7 8.6 £54 157 +£195 .08 .08
87 20 76 24
Creatinine, mg/dL 0.37 +0.13 0.35 4+ 0.12 04 +0.16 A5  042+017 041+01 046 +£0.2 25 .01
84 20 70 23
Glucose, mg/dL 100.4 4+ 18 100.1 £19.7 1005 &+ 13 94 1009 +175 1003+ 18 106.8+24 1 81
86 20 75 24
Albumin, g/dL 3.6 +£05 36+04 3.7+04 51 34+£05 34+£05 34+04 93 .001
90 22 77 27
AST, U/L 64.7 £ 74.8 66.2 + 84.6 64.8 + 31.7 .89 60.1 £+ 63.1 53.5 £+ 40 80.8 + 104 19 .61
87 23 74 27
ALT, UL 755+ 1116 76541231 77.4 +66.8 96 5834544 474442 91.8 £ 71 .004 A3
88 23 74 27
Alkaline phosphatase, IU/L 246.9 4+ 139.3 2454 4+ 130.7 251.5 4 124.2 84 2625+221.8 2194+106 391.3 +£377 .02 .53
87 23 73 27
Total bilirubin, umol/L 072 £11 072 £ 11 090 +£1.3 51 079 £1.3 0.51 £ 0.53 13+2 .03 .68
87 23 72 27
CRP, mg/L 86+ 77 85+76 9.8+ 86 45 144 4£102 14 £10 16.5 + 9.6 24 <.0001
101 25 98 28 )
\.

ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; ESR, erythrocyte sedimentation rate; WBC, white blood cell.
Data are mean =+ SD. An N value in the column indicates the number of patients for whom the data were available for the calculation. Significant P values (<.05) are in bold type. A comparison of
White IVIG responders vs Black IVIG responders was performed. The P values from this comparison are similar to the comparison of Black and White overall P values.

*Comparison of White responders vs White nonresponders.
‘tComparison of Black responders vs Black nonresponders.
FComparison of Black vs White overall values.

§No data were missing.

Black children. Table IV presents outpatient echocardiography
data. Overall, the 2 groups had similar numbers of repeat
echocardiograms and similar follow-up time frames;
however, a significantly greater proportion of persistent CA
dilation or aneurysm (z >2.5) was observed in Black children
compared with White children at follow-up (second follow-
up echocardiogram abnormality, 14.5% vs 6.3%, P = .03;
third follow-up echocardiogram abnormality, 21.2% vs 6.9%,
P = .01) (Table IV). For those who had abnormal follow-up
echocardiograms, there were no differences between the 2
racial groups’ median z-scores for any of the 3 CAs.

The subjects in this study were drawn from areas throughout
Alabama, a state considered representative of populations in
the deep southern US, where 65.3% of the population is
White (not Hispanic or Latino) and 26.8% is Black.'” We

found that Black children with Kawasaki disease have a
greater prevalence of IVIG refractoriness and greater persis-
tence of CA abnormalities at follow-up. Two studies with
much smaller populations paralleled our present findings. ™’
In those studies, Black children also exhibited a higher prev-
alence of IVIG resistance and greater persistence of CA ab-
normalities. Contradicting these findings, a single study of
an urban center with a predominantly Black population sug-
gested that African American descent was protective against
developing CA aneurysms’; however, that study did not pro-
vide clearly defined criteria for CA and lacked a comparable
size White population. Furthermore, time to treatment spe-
cifically by race has not been examined in previous studies.
Thus, questions remained as to whether disease outcome dis-
parities are related to disparities in socioeconomic status,
timely access, or healthcare delivery or is linked to a true bio-
logical/genetic variation. In this study, from a region tradi-
tionally known for racial disparities including in access,

Kawasaki Disease and Clinical Outcome Disparities Among Black Children 57



THE JOURNAL OF PEDIATRICS . www.jpeds.com Volume 229
4 Ny
Table IV. Follow-up echocardiography data during outpatient clinic visits
Parameter White (N = 192; 52%) Black (N = 177; 48%) P value
Cardiology visit after discharge, n (%) 128 (66.7) 124 (70.5) 43
Time from discharge to first echocardiogram, d, median (IQR) 28 (16-39) 25 (15-40) 15
First follow-up echocardiogram
Abnormality, n/N (%) 14/192 (7.3) 22/1 77 (12.4) .09
LMCA-Z, median (IQR) 4.2 (3.6-7.5) .7 (3.3-6.6) .39
LAD-Z, median (IQR) 8.5 (5.6-13.6) .1 (4-10.4) A7
RCA-Z, median (IQR) 5(3.4-7.2) 1(2.5-5.2) .20
Time from discharge to second echocardiogram, d, median (IQR) 159 (61-373) 100 (60-308) .24
Second follow-up echocardiogram
Abnormality, n/N (%) 8/127 (6.3) 18/124 (14.5) .03
LMCA-Z, median (IQR) 3.3(2.7-4.5) 3.8 (2.5-5.2) .94
LAD-Z, median (IQR) 6.6 (4.1-9.6) 6 (3.8-8.6) .88
RCA-Z, median (IQR) 5.4 (3.4-6.8) 4.2 (2.1-8.9) .53
Time from discharge to third echocardiogram, d, median (IQR) 739 (297-1581) 636 (263-1622) 41
Third follow-up echocardiogram
Abnormality, n/N (%) 5/73 (6.9) 14/66 (21.2) 01
LMCA-Z, median (IQR) 5(2.4-3.9) 6.8 (3.8-8) a7
LAD-Z, median (IQR) 121 (10-14.3) 4(3-8.2) .31
RCA-Z, median (IQR) 10.8 (2.1-19.5) 4.8 (4-6.3) .50
Follow-up from discharge to third echocardiogram, y, mean + SD* 28 +£27 27 +28 77
. W

LAD-Z, left anterior descending artery z-score; LMCA-Z, left main coronary artery z-score; RCA-Z, right coronary artery z-score.
Abnormality defined as echocardiogram measures resulting in a z-score <2.5 of any CA. The N for the median z-scores reported are only for those with an abnormal echocardiogram. Significant P

values (<.05) are in bold type.
*10%-20% data missing.

we found no difference in time to admission after fever,
follow-up, or healthcare delivery. In addition, racial differ-
ences in clinical presentation did not appear to impact the
time to diagnosis or treatment. Because the diagnosis of Ka-
wasaki disease depends on patients meeting published clin-
ical and laboratory criteria, treatment with IVIG is not
initiated until after 4 or 5 days of persistent fever. Overall,
our data show no deviation from this practice in either race.

In contrast, although demographic characteristics and
timing of admission and treatment were nearly equivalent
in the 2 racial groups, we observed differences in laboratory
values at admission. Compared with White children, in Black
children the CRP level was nearly double, and erythrocyte
sedimentation rate was also higher. Similar racial differences
in inflammatory variables have been reported for children
with Kawasaki disease in Tennessee.” Our data suggest that
the innate or inflammatory response to an unknown envi-
ronmental trigger may be more extreme in Black children
with Kawasaki disease. Previous studies have compared
innate response in general European (Dutch) and African
(Gabonese) children, but the differences in inflammatory re-
sponses were observed in relation to different pathogenic
stimuli in 2 geographical regions and not in relation to
race.'” In this study, we examined children living in the
same state, suggesting that differences in immune response
could potentially be due to genetics, although cultural or
environmental exposure discrepancies cannot be ruled out.
Studies in adults have shown that African ancestry specifically
predicts a stronger inflammatory response to pathogens, and
this response may have an evolutionary and genetic basis that
could have broad implication for health disparities.' ™'’ Mul-
tiple studies have identified various genetic polymorphisms
and copy number variations that influence Kawasaki disease
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susceptibility and treatment response’’”’; however, most of
these studies included only Asian or White cohorts.”* The
only published genetic investigation to include a reasonable
number of Black children with Kawasaki disease was too
underpowered to allow a selective family-based genetic anal-
ysis for this race, although those subjects were included in the
overall population analyses.”

The finding of a greater inflammatory response to an un-
known environmental trigger in Black children is interesting,
considering the racial disparity in outcomes observed during
the current COVID-19 pandemic.”®*® Kawasaki disease pro-
duces inflammatory and cytokine responses, which resemble
those noted after infection with severe acute respiratory syn-
drome coronavirus 2.”” Accordingly, multiple reports are
emerging throughout the world that children are exhibiting
symptoms from multisystem inflammatory syndrome in
children (MIS-C), which resemble those of Kawasaki disease
during the pandemic.”

The Black population exhibits poorer IVIG treatment
response using both acute and chronic clinical outcome vari-
ables. Recommendations that patients with acute Kawasaki
disease receive IVIG within 10 days of fever onset stem
from randomized clinical trials.”'" Although not significant,
a higher percentage of Black children than White children
received IVIG within this recommended window; however,
the Black children’s response to IVIG was poorer with greater
refractoriness when treated within this window.

In general, delayed treatment is considered less likely to
prevent CA dilation or CA aneurysm formation. Accord-
ingly, the most recent clinical trials performed in North
America, examining adjunct therapies for acute Kawasaki
disease enrolled patients receiving IVIG within 10 days.”*
The Etanercept as Adjunctive Treatment for Acute Kawasaki
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Disease (EATAK) clinical trial prespecified racial subgroup
analysis for treatment response. The study included a rela-
tively small cohort of Black patients. Nevertheless, the pro-
spective study found that Black patients showed greater
refractoriness to IVIG, with some improvement seen when
adding etanercept.” The significant IVIG refractory rates
among Blacks in our study possibly contributed to the
disparity in receipt of more alternative treatments and longer
hospital stays.

Our study found a greater persistence of CA abnormalities
in Black children compared with White children, with no dif-
ferences in follow-up times or rates. Nevertheless, following
the most recent AHA definition of CA abnormality, >20%
of Blacks who were still followed after their Kawasaki disease
event (~2 years later) continued to show echocardiogram ab-
normalities, compared with 6% of Whites.”'* The index z-
score >2.5 also has been used as an outcome variable in recent
clinical trials of patients with Kawasaki disease.” In contrast, a
previous study examining a Black cohort evaluated only the
incidence of giant CA aneurysm and estimated it as 2%-
7%, depending on the series.* To date, the relationship be-
tween CA abnormality in children and the development of
incident coronary atherosclerosis in adult life remains un-
clear. However, the persistence of CA abnormalities and le-
sions in children might be important for the Black
population, who already exhibit higher rates of CA disease
in adulthood. Future longitudinal studies that measure
persistence of CA abnormalities and the future implications
of this complication in adult cardiovascular health and other
co-morbidities is warranted.

In our cohort, the Black children also had significantly
lower hemoglobin, sodium, and albumin values at presenta-
tion compared with the White children; however, the clinical
importance of this disparity remains unclear. Previous
studies in Asian populations have shown that derangements
in these laboratory values are associated with no initial
response to IVIG and a higher rate of CA aneurysm.”” The
Kobayashi and other risk scores developed in Japanese pop-
ulations to predict IVIG response incorporate some of these
variables.”® Studies evaluating these risk scores in non-
Japanese populations have found relatively poor predictabil-
ity, specifically in North American populations.”®”” These
studies evaluated predominantly White populations and
did not specifically address risk score analyses in Blacks.
The longer hospital length of stay among Blacks further sup-
ports the tenet that Black children are more severely affected.
Future studies that provide insight on reasons for prolonged
hospitalizations and the effects it may pose not only to the
child and the hospital, but to the families of these children
needs to be addressed.

Limitations of our study relate principally to its retrospec-
tive nature, which includes missing data or was limited by
what was reported in notes from healthcare professionals in
the electronic medical record. Laboratory data are not
routinely collected for patients with Kawasaki disease in
most centers following treatment except in special circum-
stances or for patients with poor clinical evolution. Therefore,
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there is a paucity of second laboratory values for our cohort.
Likewise, some longitudinal data were missing because pa-
tients were frequently not followed, specifically after normal
CA results. We noted a trend toward obtaining more repeat
inpatient echocardiograms in Black children, which may pos-
sbily be related to the longer hospital stays and the higher rate
of nonresponders prompting requests for additional studies
(Figure 2). The vast majority of patients were seen again
after an abnormal echocardiogram, thereby minimizing
important data loss and protecting the integrity of our CA
persistence results. For this same reason, a decrease in the
number of overall echocardiograms performed over time
could affect the positivity rate. Furthermore, this drop in
the denominator for echocardiography may be due to
patients continuing their follow-up elsewhere. Categorical
risk level of CAs was not feasible due to the small numbers
of those with abnormal z-scores. Our results are from a
single center and may lack generalizability to other
populations. Finally, there also may be selection bias,
because these were patients referred to or hospitalized at a
tertiary care hospital.

For the most part, race has rarely been accounted for in
predictive models or during statistical analyses for clinical tri-
als. Therefore, evaluation of these risks scores by race, specif-
ically in Blacks is warranted. B
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Note: Mean £ SD and Median [Q1-Q3] values are reported and significant P values at <0.05 are shown in bold font.

Figure 2. Hospital length of stay for patients with Kawasaki disease, by race.
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Table III. Laboratory results at discharge in patients with Kawasaki disease by race and IVIG response
White (N = 192; 52%) Black (N = 177; 48%)
IVIG Non-IVIG IVIG Non-IVIG
responders  responders responders  responders
(N=133; (N =32 (N =124; (N = 36;
Variables Overall 80.6%) 19.4%) P value* Overall 77.5%) 22.5%) Pvalue’ Pvalue*
Hospital discharge
WBC count, x 10%/uL 11+ 46 10.7 + 4.1 113+ 47 .67 13.8 +£9.2 122+ 5 181 £ 15 .25 11
29 11 23 10
Hemoglobin, g/dL 10.2 £1 102 +0.9 10+1.2 .46 9.7 £1.7 98 +£1.7 93+16 45 .09
31 12 26 10
Hematocrit, % 29.6 + 3.2 30+27 279 + 3.8 .06 292 £ 4.6 29.7 + 47 27.7 +£3.8 .28 .68
28 10 25 10
Platelets, x 10%/uL 4738 £ 1671 4486 +174 5136 135 33 5238 +269.5 511 +218 611 + 364 43 .34
27 8 24 10
ESR, mm/h 79.7 + 38.4 716 £39.1 101.3 +£36.4 .04 91.7 + 43.8 96.2 + 423 834 +504 .50 22
25 10 22 7
Na, mEg/L 1401 £ 2 1399 +1.7 1407 £ 2.7 45 139+ 24 1392 +24 1382+ 24 .36 .06
19 6 21 6
K, mEq/L 43 +£0.6 42+05 43 +£0.6 .80 43 +£0.6 43+0.6 43+£0.3 .89 .90
16 6 14 4
Chloride, mEqg/L 104.5 + 3.1 1045+28 1048+44 84 1042 +£29 104 + 2.6 103 +£ 3.7 .26 .67
19 6 21 6
Bicarbonate, mEqg/L 255 + 2.7 254 + 26 258 + 34 .80 243 + 3.1 241 +3 25+ 3.7 .63 19
16 5 14 4
BUN, mg/dL 9.5+ 47 84+ 33 128 +7.2 .25 73+34 7.1+ 341 8+49 .67 11
16 5 14 4
Creatinine, mg/dL 0.35 + 0.1 0.33 +£0.08 0.38 +£0.04 .32 0.35 +£ 0.1 0.3+0.1 03 +0.2 7 1.0
16 5 14 4
Glucose, mg/dL 93 + 8.1 92.8 +8.8 92 +59 .85 935+ 15 92 +152 98.7 +14 44 .90
16 5 14 4
Albumin, g/dL 33+04 32+04 34+03 .31 31+£05 3.0+£05 32+05 .59 .16
17 6 14 4
AST, U/L 61.3 £+ 51 66.3 £+ 60 492 + 21 .55 69.8 +£72.8 70.8 £ 80 65 + 4.2 .92 71
12 5 10 2
ALT, U/L 81.8 +£ 824 97 + 93 454 + 28 10 359+ 314 349 + 34 41 +197 81 .04
12 5 10 2
Alkaline phosphatase, IU/L 276.4 + 211 3259 +£235 157.6 +41.1 03 1752 +374 178.8 + 40 157 £ 2.8 A7 .07
12 5 10 2
Total bilirubin, wmol/L 05+0.3 05+03 04 +0.2 40 05+05 0.38 £ 0.3 09+09 .59 a7
12 & 10 2
CRP, mg/L 47 +5 56 +£5.3 42 +45 49 8.4 +8.2 9.6 +£8.7 33+1.6 .003 .04
22 9 23 6
\ v

Data are mean + SD. An Nvalue in the column indicates the number of patients for whom the data were available for the calculation. Significant Pvalues (<.05) are in bold type. A comparison of
White IVIG responders vs Black IVIG responders was performed. The P values from this comparison are similar to the comparison of Black and White overall P values.

*Comparison of White responders vs White nonresponders.

‘tComparison of Black responders vs Black nonresponders.

FComparison of Black vs White overall values.
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