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Association of Initially Normal Coronary Arteries
With Normal Findings on Follow-up Echocardiography
in Patients With Kawasaki Disease
Sarah D. de Ferranti, MD, MPH; Kimberlee Gauvreau, ScD; Kevin G. Friedman, MD; Alexander Tang, BA; Annette L. Baker, RN, MSN, PNP;
David R. Fulton, MD; Adriana H. Tremoulet, MD; Jane C. Burns, MD; Jane W. Newburger, MD, MPH

IMPORTANCE American Heart Association guidelines recommend echocardiography in
Kawasaki disease at baseline, 1 to 2 weeks, and 4 to 6 weeks after treatment to detect
coronary artery abnormalities. However, these examinations are expensive and may require
sedation in young children, which is burdensome and carries some risk.

OBJECTIVE To assess the benefit of additional echocardiographic imaging at 6 weeks in
patients with uncomplicated Kawasaki disease who had previously normal coronary arteries.

DESIGN, SETTING, AND PARTICIPANTS This is a retrospective review of patients with Kawasaki
disease who were cared for between 1995 and 2014 in 2 academic pediatric referral practices
Eligibility criteria included receiving intravenous immunoglobulin treatment for acute
Kawasaki disease at a center; the absence of significant congenital heart disease; available
echocardiographic measurements of both the right and left anterior descending coronary
arteries at 10 days or less after diagnosis (baseline), 2 (±1) weeks, and 6 (±3) weeks of illness;
and normal coronary arteries at baseline and 2 weeks, defined as maximum coronary artery
z scores less than 2.0 and no distal aneurysms. Data analysis was completed from March 2015
to November 2015.

MAIN OUTCOMES AND MEASURES The number of patients with right coronary artery or left
anterior descending coronary artery z scores of 2.0 or more at 6 weeks.

RESULTS The median age of the 464 included patients was 3.3 years (interquartile range,
1.8-5.4 years); 264 (56.9%) were male, 351 of 414 for whom data were available (84.8%) had
complete Kawasaki disease, and 66 (14.2%) received additional intravenous immunoglobulin
treatment. At 6 weeks of illness, 456 patients (98.3%) who had had normal coronary artery
z scores at baseline and 2 weeks continued to have normal z scores. Of the remaining
8 patients (1.7%), the maximum z score within 6 weeks was 2.0 to 2.4 in 5 patients (1.2%),
2.5 to 2.9 in 1 patient (0.2%), and 3.0 or more in 2 patients (0.4% [95% CI, 0.1%-1.5%]).
Coronary artery dimensions ultimately normalized in all but 1 patient, who had minimal
dilation at 6 weeks (right coronary artery z score, 2.1). Sensitivity analyses using less
restrictive cut points (eg, a maximum z score <2.5) or less restrictive timing windows (eg,
considering patients with incomplete echocardiographic data within 21 days) gave similar
results; in these analyses, 454 to 463 of 464 patients (98% to 99.7%) had coronary artery
z scores of less than 2.5 at 6 weeks.

CONCLUSIONS AND RELEVANCE New abnormalities in coronary arteries are rarely detected at
6 weeks in patients with Kawasaki disease who have normal measurements at baseline and
2 weeks of illness, suggesting that the 6-week echocardiographic imaging may be
unnecessary in patients with uncomplicated Kawasaki disease and z scores less than 2.0
in the first 2 weeks of illness.
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K awasaki disease (KD)1,2 is an acute vasculitis that affects
medium-sized muscular extraparenchymal arteries, with
a predilection for the coronary arteries (CA).3,4 Echocar-

diography is recommended at KD diagnosis (baseline), 1 to 2
weeks after treatment, and 4 to 6 weeks after treatment (gener-
ally corresponding to 2 weeks and 4 to 6 weeks after fever on-
set) to maximize detection of CA abnormalities and to guide
therapy.5 Imaging of the CAs at 2 weeks is particularly important,
because new abnormalities in the early weeks of illness should
prompt the consideration of additional antiinflammatory and
anticoagulant therapies that are time-sensitive.6 Although inclu-
sion of echocardiographic imaging at 6 weeks maximizes sensi-
tivityfordetectionofcoronaryabnormalities, itsbenefits inalow-
riskgroupmustbebalancedagainstfinancialcost, inconvenience
to the family, and potential (albeit rare) adverse effects of seda-
tion required to obtain the necessary coronary images in many
infants and toddlers. In particular, in the patient with uncompli-
cated KD with a maximum CA z score less than 2.0 in the first 2
weeksafterdiagnosisandtheabsenceofdistalaneurysmsatboth
baseline and 2 weeks, we hypothesized that subsequent echo-
cardiographic imaging would demonstrate normal CAs.

In this retrospective review, we evaluated whether find-
ings on echocardiography performed more than 3 weeks
after illness onset altered management of children treated for
KD within the first 10 days of illness and who had normal CA
dimensions both at diagnosis and 2 weeks of illness.

Methods
Patient Population
We conducted a retrospective medical record review of patients
who received intravenous immunoglobulin (IVIG) as treatment
for complete or incomplete KD within 10 days of onset of illness
at Boston Children’s Hospital or Rady Children’s Hospital San
Diego from 1995 through 2014. Permission to conduct the study
was granted by the Boston Children’s Hospital institutional re-
view board. Waiver of informed consent was granted because of
the use of deidentified data from existing medical records.

We restricted our analyses to patients who had at least 1
available echocardiographic measurement of the proximal right
coronary artery (RCA) and the left anterior descending (LAD)
CA at 3 times: baseline (≤10 days), 2 weeks (±1 week; 7 to 21
days), and 6 weeks (±3 weeks; 22 to 63 days) from the onset
of fever. (eTable 1 in the Supplement presents details on ex-
cluded patients.) For patients who had multiple CA measure-
ments during the relevant period, we used the largest CA z score
during that period. We did not include left main CA dimen-
sions in our analyses because of the known anatomic variabil-
ity of this CA segment compared with the LAD and RCA.7 We
excluded patients coded in our clinical database as having dis-
tal coronary aneurysms in the absence of dilation (z score ≥2.0)
of proximal CA z scores at either the baseline or 2-week echo-
cardiographic imaging, patients evaluated as a second opin-
ion, or experiencing a second episode of KD. Patients were also
excluded if they had congenital heart disease, if the date of
onset of illness was unknown, or if documentation of IVIG
treatment was unavailable in the medical record.

Clinical Characteristics
Using the electronic medical records, paper records, and qual-
ity improvement databases, we collected the following socio-
demographic variables: age at onset, race/ethnicity, and sex.
We extracted clinical characteristics including the date of on-
set of illness, date of initial IVIG treatment, KD criteria, and
types of KD treatments (including IVIG, retreatment with IVIG,
and additional therapies). For patients with abnormal CA
imaging at 6 weeks, defined by a z score of 2.0 or more, we
reviewed clinical records.

To assess CA z scores, we used CA dimensions, height, and
weight recorded in the original echocardiography readings to
calculate z scores of the proximal RCA and the LAD.8,9 We used
the z score calculator currently in use at Boston Children’s
Hospital,7 using these formulas (dimensions in millimeters;
BSA indicates body surface area):

Left main coronary artery (LMCA): z = (LMCA − [0.31471 ×
(BSA0.36783) − 0.02449]) / (0.02974 + 0.01649 × BSA)

LAD: z = (LAD − [0.31471 × (BSA0.36783) − 0.02449]) /
(0.02974 + 0.01649 × BSA)

RCA: z = (RCA − [0.2475 × BSA0.44618] − 0.01082) /
(0.02572 + 0.01336 × BSA)

We also collected absolute dimensions and relevant z scores
for other echocardiographic parameters, including aortic root
and left ventricular ejection fraction.

Statistical Methods
Patient characteristics, including CA z scores and other echocar-
diographicparameters,weredescribedaseithermean(SD)orme-
dian (interquartile range [IQR]), as appropriate. We compared
characteristicsfortheBoston,Massachusetts,andSanDiego,Cali-
fornia, sites using the Fisher exact test for categorical variables
and the Wilcoxon rank sum test for continuous variables. For the
primary analysis, we examined patients who had normal CA
dimensions, defined as proximal RCA and LAD z scores less than
2.0 at baseline and 2 weeks, and who were without known dis-
tal aneurysms. We estimated the proportion of patients who had
progression of either their proximal RCA or LAD z score from nor-
mal (<2.0) to abnormal. Abnormal was defined as CA z score of
2.0 or more. We calculated 95% CIs to assess the upper bound of

Key Points
Question In children with uncomplicated Kawasaki disease with
previously normal coronary arteries, what is the benefit of
follow-up echocardiography 6 weeks after an initial examination?

Findings In this study of 464 patients with Kawasaki disease who
had normal coronary artery z scores at baseline and 2 weeks, 456
(98.3%) continued to have normal dimensions at 6 weeks. Of the
8 patients (1.7%) whose coronary arteries were larger than normal,
dimensions were minimally dilated and ultimately regressed to
normal in 7 patients and nearly normal in 1 patient.

Meaning In patients with Kawasaki disease who had initially normal
coronaryarterymeasurements,newabnormalitieswererareat6weeks,
which suggests limited benefit of 6-week echocardiographic imaging
in patients with uncomplicated Kawasaki disease.
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the proportion of patients who may have a CA z score that
enlarges at values greater than 2.0.

We performed sensitivity analyses using higher CA cut
points to define normal CA dimensions at baseline and 2 weeks.
For these additional analyses, patients met the same inclu-
sion and exclusion criteria but had maximum z scores at base-
line and 2 weeks of 2.5 or less (eg, including CA dilation), and
separately 3.0 or less (eg, including small aneurysms).
Because many patients were excluded because of missing
echocardiographic data at either the baseline or 2-week points,
we conducted an additional sensitivity analysis including all
patients with any available echocardiographic image within
21 days of illness onset with CA z scores less than 2.0, even if
they only had 1 such echocardiogram, to determine whether
patients with more limited echocardiographic data had simi-
lar CA outcomes at 6 weeks.

Analyses were performed using Stata version 14 (StataCorp)
from March 2015 to November 2015. Two-tailed P values were
used, and values less than .05 were considered significant.

Results
Characteristics of Patient Population
At the 2 centers between 1995 and 2014, there were 1203 pa-
tients who had been treated for KD and had available RCA and
LAD z scores at baseline, 2 weeks, and 6 weeks (Figure 1).
Exclusion criteria were present in 359 patients (29.8%), and

380 patients (31.6%) had abnormal CAs at baseline or 2 weeks.
Thus, 464 patients met entry criteria and formed the cohort
for the primary analysis.

The patients included in our analysis are described in Table 1.
In our cohort, 264 patients (56.9%) were male, the median age
was 3.3 years (IQR, 1.8-5.4 years), and 351 of 414 for whom data
was available (84.8%) had complete KD. Based on inclusion cri-
teria, all were initially treated with IVIG; 66 (14.2%) received IVIG
retreatment. No patients received additional antiinflamma-
tory treatments for KD, aside from medications administered
to participants in randomized clinical trials; in these, 26 of 370
patients in Boston (7.0%) received steroids, and 49 of 94 pa-
tients in San Diego (52.1%) received infliximab as primary ad-
junctive therapy. When patient characteristics were compared
between sites, a greater proportion of the San Diego patients
were Hispanic (38 of 94 [40.4%]) than patients in Boston were
(33 of 370 [8.9%]; P < .001). In addition, a greater percentage
were diagnosed in 2010 through 2014 (64 of 94 [68.1%]) rather
than in 1995 through 2009 (97 of 370 [26.2%]). More Boston
patients had 3 or fewer clinical criteria (n = 54 of 370 [17%]), com-
pared with San Diego patients (n = 9 of 94 [9.6%]; P = .004). The
cohorts were combined for analysis.

Echocardiographic Measurements
By entry criteria, echocardiographic measurements were nor-
mal at baseline and 2 weeks. At 6-week follow-up (Table 2 and
Figure 2), CA z scores were normal in 456 patients (98.3%;
Table 3). Of the remaining 8 patients, the maximum z score was

Figure 1. Cohort for Analysis

1203 Eligible patients

464 Patients analyzed

6-wk Echocardiographic
examination

359 Excluded for not meeting
inclusion criteria
16 Were experiencing a

second episode
83 Were seeking a second

opinion
227 Did not receive

intravenous
immunoglobulin or had
an unknown treatment
status

33 Had congenital heart
disease

380 Excluded because of abnormal
baseline or 2-wk RCA or LAD
z score ≥2.0
314 At baseline
66 At 2 wk

456 Had maximum
z scores <2.0
(98.3%)

5 Had maximum
z scores of 2.0
to 2.4 (1.1%)

1 Had maximum
z score of 2.5
to 2.9 (0.2%)

2 Had maximum
z scores ≥3.0
(0.4%)

LAD indicates left anterior descending coronary artery; RCA, right coronary artery.

Table 1. Baseline Patient Characteristics

Patient Characteristic
No./Total No. (%)
(N = 464)

Age, median (IQR), y 3.3 (1.8-5.4)

Male 264/464 (56.9)

Race

White 319/464 (68.8)

Black 42/464 (9.1)

Asiana 67/464 (14.4)

Otherb 26/464 (5.6)

Unknown/not reported 10/464 (2.2)

Hispanic ethnicity, No. (%) 71/464 (15.3)

Days of fever, median (IQR) (n = 448) 6 (5-8)

Clinical criteriac

≤3 63/414 (15.2)

4 228/414 (55.1)

5 123/414 (29.7)

Treated with IVIG 464/464 (100)

Day of illness on which IVIG was given, median (IQR) 6 (5-8)

Retreated with IVIGd 66/464 (14.2)

Abbreviations: IQR, interquartile range; IVIG, intravenous immunoglobulin.
a Includes patients recorded as Asian and patients in the category of

more than 1 race if the reported races included Asian.
b Includes patients described as other and patients in the category of

more than 1 race if the reported races did not include Asian.
c Data are missing for some clinical criteria for 50 patients; therefore, only the

414 (89.2%) with complete data are included in these categories.
d For 1 patient in the cohort, IVIG treatment or the lack thereof was not

documented.
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2.0 to 2.4 in 5 patients (1.1%); the z scores normalized in all 5
patients by the 1-year echocardiographic follow-up examina-
tion. The maximum z score was 2.5 to 2.9 in 1 patient (0.2%),
who continued to receive low-dose aspirin until the next echo-
cardiographic examination at 6 months, which showed nor-
mal CA dimensions. The maximum z score was 3.0 or greater
in 2 patients (0.4% [95% CI, 0.1%-1.5%]); z scores measured in
the normal range at the next echocardiographic imaging, which
occurred 3 weeks later in 1 patient and 3 years later in the other.
At late follow-up, all except for 1 patient had normal CA z scores;
1 patient had an RCA z score of 2.1 at 6 weeks after onset of
illness, with no subsequent imaging available.

There were 2 patients included in this cohort with nor-
mal CAs at baseline, 2 weeks, and 6 weeks who had maxi-
mum z scores greater than 3.0 at a later measurement. One

patient had an LAD z score of 3.12 at 1 year and 14 days after
fever onset. The last available coronary imaging 4 years after
onset of illness showed an LAD z score of 2.12. The second
patient had an RCA z score of 3.25 at 1.3 years after fever
onset; however, the report summary described normal coro-
nary arteries, and the last available echocardiographic
imaging 6 years after the onset of illness reported a normal
RCA (0.26 cm; z score, 0.9) and normal left ventricular func-
tion. At last follow-up, neither patient had cardiac symp-
toms, was under any activity restrictions, or took any cardiac
medications.

We performed sensitivity analyses to explore whether
patients with mildly abnormal CAs at baseline and 2 weeks
had similar results using maximum z score cut points of 2.5
and 3.0 (instead of 2.0). The 6-week echocardiography
results were similar to those obtained using the more strin-
gent z score cut point (Table 3). When rather than requiring 2
separate echocardiographic images at baseline and 2 weeks,
we instead included any patient in whom all echocardio-
grams obtained within 21 days of illness onset had coronary
maximum z scores of 2.0 or less (even if there was only
1 such echocardiogram), an additional 305 patients were
available for analysis. The results were similar, with 752 of
769 patients (97.8%) having a maximum z score less than 2.0
at 6 weeks (Table 3).

We compared clinical characteristics of those patients in-
cluded in the analysis cohort with those excluded from the co-
hort because of incomplete echocardiographic data (n = 1204).
Patients included in the study were slightly older (median
[IQR], 3.3 [1.8-5.4] years vs 2.8 [1.4-4.9] years; P = .001), more
likely to be non-Hispanic white (Hispanic individuals in-
cluded in study, n = 71 of 464 [15.3%] vs those excluded from
study, n = 356 of 1204 [29.6%]; P < .001), and had slightly fewer
days of fever (median [IQR], 6 [5-8] days vs 7 [5-9] days;
P < .001; eTable 2 in the Supplement).

Table 2. Acute and Subacute Echocardiographic Findings

Characteristic

Mean (SD)
Patients,
No.

Baseline
Values

Patients,
No.

Values at 2-wk
Follow-up

Patients,
No.

Values at 6-wk
Follow-up

Proximal right coronary artery anterior-posterior diameter

Dimension, cm 464 0.23 (0.19) 464 0.23 (0.23) 464 0.23 (0.23)

z Score 464 0.43 (0.94) 464 0.28 (0.92) 464 0.15 (0.91)

Proximal left anterior descending coronary artery

Dimension, cm 464 0.22 (0.18) 464 0.23 (0.24) 464 0.23 (0.26)

z Score 464 0.50 (0.92) 464 0.28 (0.27) 464 0.07 (0.94)

Left main coronary artery anterior-posterior diametera

Dimension, cm 358 0.27 (0.05) 362 0.26 (0.05) 369 0.26 (0.05)

z Score 358 0.51 (0.93) 362 0.35 (0.85) 369 0.19 (0.89)

Anterior-posterior diameters of coronary arteries, cm

Posterior descendinga 205 0.14 (0.12) 202 0.15 (0.13) 203 0.12 (0.08)

Distal anterior descending a 348 0.18 (0.04) 352 0.17 (0.04) 351 0.18 (0.12)

Circumflexa 315 0.16 (0.04) 324 0.17 (0.11) 326 0.16 (0.10)

Aortic root anterior-posterior diametera

Dimension, cm 333 1.78 (0.33) 338 1.81 (0.34) 342 1.83 (0.33)

z Score 333 0.49 (0.96) 338 0.61 (0.89) 342 0.60 (0.88)

Left ventricular ejection fraction, mean (SD)a 152 0.62 (0.06) 172 0.65 (0.05) 169 0.64 (0.05)

a These data were available for Boston, Massachusetts, patients only.

Figure 2. Maximum Coronary Artery z Scores
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Discussion

Frequent echocardiographic follow-up of patients with KD is
recommended because coronary enlargement can progress rap-
idly in the acute phase of the illness, aneurysms carry signifi-
cant risk, and adjunctive KD therapies should be adminis-
tered as early as possible.5 Fortunately, longitudinal follow-up
has shown that children with CA dimensions that are always
normal have an excellent prognosis, and recent guidelines rec-
ommend that patients who have had no coronary enlarge-
ment in the first 6 weeks of illness may be discharged from
follow-up.5 A single study published in 1999 showed mini-
mal added benefit of echocardiographic imaging beyond 6
weeks.10 In our review of patients with KD evaluated and
treated at 2 large clinical centers, we found nearly all of the
patients (98.3%) with completely normal RCA and LAD coro-
nary dimensions at baseline and 2 weeks (with maximum
z scores <2.0) had normal CA dimensions at 6 weeks, and 99.8%
of the children with maximum z scores of less than 2.5 had sub-
sequently normal CA dimensions, using the cut point for an-
eurysms set by the 2017 Kawasaki American Heart Associa-
tion Statement.5 Our findings are consistent with a report
suggesting that baseline coronary z scores greater than 2.5 are
predictive of coronary aneurysms.11 Furthermore, those few
children who began with normal CAs in the first 2 time win-
dows and whose CA z scores became abnormal at 6 weeks had
only mild CA dilation or small aneurysms and did not require
additional antiinflammatory therapies or anticoagulation. In-
deed, virtually all patients (n = 463 of 464 [99.7%]), even those
with mild abnormalities, had a return of dimensions to within
normal limits on available late follow-up imaging. Thus, this
study suggests that there is limited usefulness to performing
a 6-week echocardiographic examination in the patient with
otherwise uncomplicated KD in whom coronaries are visual-
ized and normal at diagnosis and 2 weeks after illness onset.

Our analysis highlights the degree to which, despite rela-
tively good reproducibility of CA measurement, the use of a
dichotomous cutoff as a basis for important clinical decision
making has important limitations. Small differences in dimen-
sion (fractions of millimeters) may tip a finding higher than or
lower than such a dichotomous z score cutoff.7 Measurement
variation has the largest effect on z scores when coronary di-
mensions are small, as in infants, and may be of clinical sig-
nificance in patients with z scores just below the threshold of
2.0. Rarely, patients with KD can have normal proximal RCA
and LAD z scores with distal aneurysms; these study results
would not apply to such individuals, because patients coded

in the clinical database with aneurysms at baseline or 2 weeks
were excluded from our cohort. None of the patients with nor-
mal baseline and 2-week CA proximal z scores were noted to
have isolated distal aneurysms at late follow-up.

Limitations
Although we had reasonable medium-term longitudinal
follow-up for many of the patients, we were unable to assess
the consequences of very mild dilation of the coronaries (ie,
with largest dimensions in the range of z scores of 2.0 to 2.5)
with remodeling to normal on outcomes in later life; to our
knowledge, the association of CA remodeling with long-term
outcomes is unknown.

This study did not formally assess cost-effectiveness. How-
ever, eliminating 1 echocardiographic examination for approxi-
mately 70% of the 6000 new cases of KD in the United States
annually12 could translate into substantial savings through elimi-
nating approximately 4200 follow-up echocardiograms per year.

This study did not solicit parental perspectives on echocar-
diographic imaging in children with previously normal CA di-
mensions. It is possible that parents are reassured by additional
imaging, minimizing the potential for mislabeling children with
cardiac nondisease. However, parents may view the benefit of
such reassurance as being outweighed by the risks of sedation.

Our study has additional limitations. As this was a retrospec-
tive medical record review of clinical care, the timing and extent
oftheechocardiographicimageswasdeterminedbyclinicalprac-
tice. Sensitivity analyses including patients with any available
echocardiographic data (eg, a single echocardiographic exami-
nation or incomplete imaging of all CAs) within the first 21 days
of onset of illness showed similar results. Comparison of the chil-
dren included with those excluded from the analysis because of
incomplete echocardiographic data showed patients included
in the study were slightly older (median [IQR], 3.3 [1.8-5.4]
years vs 2.8 [1.4-4.9] years; P = .001), were more likely to be
non-Hispanic white individuals (Hispanic individuals included
in study, n = 71 of 464 [15.3%] vs those excluded from study,
n = 356 of 1204 [29.6%]; P < .001), and had fewer days of fever
(median [IQR], 6 [5-8] days vs 7 [5-9] days; P < .001). The differ-
ence in age may be associated with ease of imaging, and the dif-
ference in ethnicity might be associated with differences in
imaging practice by site (in Boston vs San Diego); the small dif-
ference in days of fever is likely to be of low clinical significance.

Whereas CA z scores used in this analysis were calculated
using current z score formulas in use at Boston Children’s Hos-
pital, clinical decisions were made based on the measure-
ments and z scores available at the time that the echocardio-
graphic examination was performed. A comparison of

Table 3. Maximum z Scores of the Right Coronary Artery or Left Anterior Descending Coronary Artery at 6 Weeks

Characteristics
Patients,
No.

6-wk Maximum z Scores, No. (%) [95% CI]

<2.0 2.0-2.4 2.5-2.9 ≥3.0
Baseline and 2-wk z scores

<2.0 464 456 (98.3) 5 (1.1) 1 (0.2) 2 (0.4) [0.1-1.5]

<2.5 557 540 (96.9) 11 (2.0) 3 (0.5) 3 (0.5) [0.1-1.6]

<3.0 640 604 (94.4) 21 (3.3) 8 (1.3) 7 (1.1) [0.4-2.2]

Any echocardiogram within 21 d
with z scores <2.0

769 752 (97.8) 10 (1.3) 5 (0.7) 2 (0.3) [0.03-0.9]

Initially Normal Coronary Arteries and Abnormal Findings on Follow-up Echocardiography in Patients With Kawasaki Disease Original Investigation Research

jamapediatrics.com (Reprinted) JAMA Pediatrics December 2018 Volume 172, Number 12 5/6

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a University of California - San Diego User  on 03/08/2019

http://www.jamapediatrics.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapediatrics.2018.3310


commonly used CA z score calculators showed low variability
in the mildly dilated range.7 For these reasons, a few patients
with abnormal z scores using current algorithms were de-
scribed in past medical records as having normal coronary di-
mensions. Treatment and follow-up decisions were made based
on contemporaneously recommended cut points,3 rather than
based on the 2017 American Heart Association Guidelines.

Our findings may have limited generalizability because
they represent the experience of 2 academic medical centers
with large KD programs. Despite small differences in clinical
practice between the 2 centers (eg, institutional experience,
caregiver subspecialty, and treatment approach beyond IVIG),
clinical and sociodemographic factors of patients from each
center were generally similar.

These findings cannot be applied to patients with KD who
have congenital heart disease,13 in whom coronary z scores may
differ from those without structural heart disease. These find-
ings may not apply to infants with KD younger than 6 months,
who may have clinically significant variability in z scores with
even small differences in absolute measurements and who are
at higher risk for adverse CA outcomes.14 Finally, our study

findings should not be used to eliminate echocardiograms in
children whose initial CA dimensions are abnormal; these chil-
dren often require even greater frequency of coronary imaging.5

Conclusions
We found that, among patients with uncomplicated KD treated
within the first 10 days of illness and with z scores of the proxi-
mal RCA and LAD less than 2.0 at baseline and 2 weeks, only
1% had mild enlargement on the 6-week echocardiographic ex-
amination; using a cut point of 2.5, we found that only 0.2%
had abnormal dimensions at 6 weeks. No significant CA
dilation was found on available late follow-up imaging. With
an initial CA z score cut point of 2.5, 99.5% of included pa-
tients were normal at 6 weeks. Future work should examine
whether our findings are validated in other settings and popu-
lations, and if confirmed, consideration should be given to a
cost-benefit analysis on eliminating the 6-week echocardio-
graphic examination in patients with low-risk KD with
initially normal coronaries.
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