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Abstract

Objectives: To assess the relationship between coronary artery changes and periungual desquamation in Kawasaki disease (KD)
and non - KD patients.
Methods: This retrospective descriptive study was conducted through a review of records of children with KD from March 2011 to
February 2016. We also analyzed non - KD subjects with desquamation.
Results: Among 329 patients with KD, 177 (53.8%) had periungual desquamation. Subjects with desquamation had longer duration
of fever (6.75± 2.43 vs. 5.63± 1.78 days), more frequent erythema and edema of hands/feet (72.9% vs. 51.9%), and more frequent rash
(94.4% vs. 74.3%) than subjects without desquamation. They also had a higher platelet count (470420± 127163 vs. 351240± 105836, P
= 0.042) and higher levels of aspartate aminotransferase (AST; 91.58±62.89 vs. 55.5±44.72 IU/L, P = 0.031), alanine aminotransferase
(ALT; 105.39 ± 71.54 vs. 76.7 ± 91.25 IU/L, P = 0.029), and pro - brain natriuretic peptide (BNP; 1738.24 ± 584.26 vs. 1034.65 ± 754.25
pg/mL, P = 0.042). There was no difference between the two groups in development of coronary artery changes. We also analyzed 47
non - KD subjects with desquamation. These patients had fewer clinical signs (87% had one sign of KD) and shorter fever duration
according to parents’ reported history, and had a lower platelet count, AST, ALT, and BNP than patients with KD. These patients had
no coronary artery lesions.
Conclusions: Presence of periungual desquamation is not helpful for an early diagnosis of KD and is not an independent predictor
of coronary artery changes in patients with or without KD.

Keywords: Kawasaki Disease, Periungual Desquamation, Coronary Artery

1. Background

Kawasaki disease (KD) is an acute febrile vasculitis that
predominantly affects children under 5 years of age (1,
2). Dr. Kawasaki identified periungual desquamation in
49 of his 50 original patients; this phenomenon is seen
in the subacute phase of KD, typically 2 to 3 weeks af-
ter the onset of fever (1, 2). Periungual desquamation is
not helpful in making an early diagnosis of KD but clini-
cians often consider the diagnosis of missed or self - recov-
ered KD in a child with an antecedent prolonged pyrexia
and late periungual desquamation. In particular, infants
younger than 6 months often have incomplete presenta-
tions of KD with transient or subtle signs and symptoms,
and these infants have a high risk for developing coronary
artery changes (2). Therefore, although other conditions
such as scarlet fever, sunburn, and side effects of medica-
tions can cause periungual desquamation, clinicians and
parents usually consider the possibility of coronary arte-
rial changes associated with missed KD in patients with
periungual desquamation even though the sensitivity and

specificity of this clinical phenomenon are unknown. The
purpose of this study was to summarize the clinical fea-
tures of KD with periungual desquamation and to investi-
gate the relationship between changes in coronary artery
lesions and desquamation. We also compared KD with
desquamation and non - KD with desquamation to investi-
gate the possibility of desquamation as a predictive factor
of coronary artery changes in any clinical situation.

2. Methods

We retrospectively reviewed the records of patients
who were discharged from Samsung Changwon Hospital
with a diagnosis of KD between March 2011 and February
2016. Patients who were referred from another hospital
for only echocardiography after treatment of KD were ex-
cluded because laboratory results at the time of treatment
were not available. Patients with no follow up after dis-
charge regardless of cause were also excluded. According
to the 2004 American Heart Association (AHA) guidelines
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for the diagnosis of KD, a diagnosis of complete KD (cKD)
was based on clinical criteria, which included fever last-
ing 5 days or longer and four or more of the following five
features: (1) bilateral conjunctival injection; (2) oral mu-
cosa changes; (3) cervical lymphadenopathy (> 1.5 cm in
diameter); (4) polymorphous rashes; (5) swelling or red-
ness of the extremities, in addition to the exclusion of alter-
native diagnoses (2). Patients who did not perfectly meet
the clinical criteria were diagnosed as incomplete KD (iKD)
if they had a persistent fever that lasted 5 days or longer
but with fewer than four of the other features and if other
possible causes of fever had been excluded (2). According
to the guideline, echocardiogram was considered positive
if any of the following conditions were met: (1) z score
of left anterior descending coronary artery (LAD) or right
coronary artery (RCA) ≥ 2.5, (2) coronary arteries meeting
the Japanese Ministry of Health criteria for aneurysms if
the internal lumen diameter was > 3 mm in children < 5
years old or > 4 mm in children ≥ 5 years old, or (3) pres-
ence of three or more other suggestive features, including
lack of tapering, decreased LV function, mitral regurgita-
tion, pericardial effusion, or z scores in LAD or RCA of 2 -
2.5 (2). All patients were examined in the KD clinic after
discharge by a single pediatric cardiologist (Dr. SH Kim).
Our KD clinic policy for follow - up visits was as follows:
the first examination in the outpatient clinic was 1 week af-
ter discharge, the second was 8 weeks and the third was 3
months after fever onset. In the outpatient clinic, fingers
and toes were examined and the presence or absence of
periungual desquamation and nail bed changes were de-
scribed by a single pediatric cardiologist at all three vis-
its. The parents were interviewed regarding the presence
and extent of periungual desquamation. The severity of
periungual desquamation was discretionally classified as
mild (desquamation extended around the digit tip) or se-
vere (extended to palm) according to examination by a car-
diologist or interview with parents. Patients’ clinical char-
acteristics and past history, laboratory results, response
to intravenous immunoglobulin (IVIG), length of hospital
stay, and coronary artery outcome were reviewed and com-
pared between two groups using independent t - test, Pear-
son’s Chi - Square test, and Fisher’s exact test. All statisti-
cal analyses were performed with IBM SPSS ver. 21.0 soft-
ware (IBM Inc., Chicago, IL, USA). All values with P < 0.05
were considered statistically significant and all parame-
ters were expressed as mean ± standard deviation. Dur-
ing the same period, we analyzed 65 patients with an an-
tecedent prolonged fever with late periungual desquama-
tion but no diagnosis of KD. Among them, 18 patients were
excluded because there was no laboratory data, therefore a
total of 47 patients were enrolled in this study. As these pa-
tients had outpatient status, the medical records for fever

duration and clinical signs depended on history provided
by the parents and there were no data for initial labora-
tory tests when patients were in a febrile state. Instead,
they underwent laboratory testing and echocardiography
when they first visited the outpatient clinic. Their labora-
tory findings were compared with those of patients with
KD with desquamation at the 1 - week follow up after dis-
charge. Approval of this retrospective study was obtained
from the institutional review board of our institution.

3. Results

From March 2011 to February 2016, a total of 347 chil-
dren were diagnosed with KD, of which 118 (34%) patients
had iKD. After exclusion of 18 patients because of follow -
up loss, a total of 329 patients during this 5 - year period
met enrollment criteria. Of these, 108 (32.8%) were diag-
nosed as iKD and 177 (53.8%) had periungual desquamation
of either the fingers or toes. Desquamation of the fingers
only was noted in 116 (65.5%) patients, toes only in 13 (7.3%)
patients, and both fingers and toes in 48 (27.1%). Discre-
tionally classified severity of desquamation was mild type
in 132 (74.6%) patients and severe type in 45 (25.4 %) pa-
tients. Onset time of desquamation was 19.14 ± 3.5 days
(range 8 to 27 days) from first onset of fever and 11.27 ±
4.6 days (range 2 to 16 days) from last onset of fever af-
ter treatment. Subjects with and without desquamation
were similar with respect to gender, age, onset of bilat-
eral conjunctival injection, oropharyngeal changes (such
as red lips and strawberry tongue), presence of cervical
lymphadenopathy, and BCG site redness. Subjects with
desquamation had longer duration of fever (6.75 ± 2.43
vs. 5.63 ± 1.78 days, P = 0.021), more frequent erythema
and edema of hands/feet (72.9 % vs. 51.9%, P = 0.032), and
more frequent rash (94.4% vs. 74.3%, P = 0.013) than sub-
jects without desquamation (Table 1). In the laboratory
findings, subjects with and without desquamation were
similar with respect to hemoglobin (Hb), white blood cell
(WBC) counts, percentage of bands, serum electrolytes,
albumin, erythrocyte sedimentation rate (ESR), and C -
reactive protein (CRP). Subjects with desquamation had
a higher platelet count (470420 ± 127163 vs. 351240 ±
105836, P = 0.042), higher plasma concentrations of aspar-
tate aminotransferase (AST; 91.58 ± 62.89 vs. 55.5 ± 44.72
IU/L, P = 0.031) and alanine aminotransferase (ALT; 105.39±
71.54 vs. 76.7 ± 91.25 IU/L, P = 0.029), and higher pro-brain
natriuretic peptide (proBNP; 1738.24± 584.26 vs. 1034.65±
754.25 pg/mL, P = 0.042) on admission (Table 2). There was
no difference between the two groups regarding response
to IVIG treatment and development of coronary artery le-
sions such as coronary aneurysm. In addition, the severity
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of desquamation was not related to any difference in clin-
ical signs, laboratory findings, response to IVIG treatment,
and coronary artery lesions.

Table 1. Clinical Characteristics of Kawasaki Disease Patients with or without Peri-
ungual Desquamation

Desquamation
(N = 177)

No Desqua-
mation (N =

152)

cKD: iKD 132: 45 89: 63

Male/Female 107/70 62/90

Age (months) 30.86 ± 25.02 37.31 ± 45.6

Duration of fever (days) 6.75 ± 2.43 5.63 ± 1.78

Conjunctival injection, no. (%) 153 (88.7) 139 (91.4)

Oropharyngeal changes, no. (%) 152 (85.9) 123 (80.9)

Hand& foot erythema and edema, no.
(%)

129 (72.9) 79 (51.9)

Rash, no. (%) 167 (94.4) 113 (74.3)

BCG site redness, no. (%) 49 (27.7) 35 (23)

Cervical lymphadenopathy, no. (%) 38 (21.5) 33 (21.7)

Response to IVIG

2nd use of IVIG, no. (%) 22 (12.4) 21 (13.8)

Steroid use, no. (%) 8 (4.5) 3 (1.9)

Infliximab use, no. (%) 1 (0.5) 1 (0.6)

Abbreviations: cKD, complete Kawasaki disease; iKD, incomplete Kawasaki dis-
ease; IVIG, intravenous immunoglobulin.

For the 47 non - KD subjects with an antecedent pro-
longed fever with later periungual desquamation, in all
cases the reason for visiting our KD clinic was concern
about the possibility of missed KD; 47.2% of these patients
were referred by primary pediatricians, 23.6% were re-
ferred by a dermatologist, and the remaining 29.2% vis-
ited as a result of the parent’s decision based on internet
searches. The mean age was 47.19 ± 52.37 months (range
3 to 119 months). These patients had fewer clinical signs
(87% of patients had one sign and 11% had two signs of KD,
and the most common sign with previous fever was erythe-
matous macular rash in 61.4%), a shorter fever duration ac-
cording to parent’s history, and a lower platelet count and
lower serum levels of AST, ALT, and proBNP than patients
with KD with desquamation (Table 3). It is wellknown that
several conditions can mimic KD (2), including infections
(Epstein - Barr virus, adenovirus, measles), toxin - medi-
ated illnesses (toxic shock syndrome, scarlet fever), inflam-
matory conditions (systemic juvenile idiopathic arthritis),
and drug reactions (Stevens Johnson syndrome) but it was
not easy to find the cause of antecedent fever in the chart
review. Onset time of desquamation was 18.2 ± 4.12 days
(range 7 to 35 days) from first onset of fever and 13.72 ± 4.6

Table 2. Laboratory Characteristics of Kawasaki Disease Patients with or without
Periungual Desquamation

Desquamation
(N = 177)

No
Desquamation

(N = 152)

Hb 11.27 ± 1.12 11.49 ± 0.96

WBC (/µL) 13892 ± 4398 14067 ± 4498

Band forms (%) 58.01 ± 18.16 63.88 ± 12.81

Platelets (/µL) 470420 ± 127163 351240 ± 105836

ESR (mm/hr) 44.35 ± 32.75 41.28 ± 35.67

CRP (mg/L) 67.84 ± 63.01 72.29 ± 52.18

AST (IU/L) 91.58 ± 62.89 55.5 ± 44.72

ALT (IU/L) 105.39 ± 71.54 76.7 ± 91.25

ProBNP (pg/mL) 1738.24 ± 584.26 1034.65 ± 754.25

Coronary artery change

Normal 165 (93.2) 143 (94.1)

Transient ectasia 9 (5.1) 8 (5.2)

Aneurysm 3 (1.7) 1 (0.66)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotrans-
ferase; CRP, c - reactive protein; ESR, erythrocyte sedimentation rate; ProBNP,
pro - brain natriuretic peptide; WBC, white blood cell.

days (range 4 to 27 days) from last onset of fever according
to interview with the parents. Almost all of the patients
had the mild type of severity (N = 45, 95.7%) and desqua-
mation was predominantly present in the fingers (N = 39,
82.9%), and to a lesser extent in the toes (N = 7, 14.9%) and fin-
gers and toes (N = 1, 2.1%). No coronary artery lesions were
detected on echocardiography.

Table 3. Laboratory Characteristics of Kawasaki Disease Patients with Periungual
Desquamation and Non KD with Periungual Desquamationa

KDwith
Desquamationb

NonKDwith
Desquamation

Hb 11.27 ± 1.12 11.93 ± 2.19

WBC 7672 ± 2418 6483 ± 1935

Band forms 37.17 ± 21.35 36.29 ± 12.87

Platelets 581617 ± 157219 234712 ± 131690

ESR 14.47 ± 22.6 13.97 ± 19.24

CRP 17.51 ± 10.17 11.98 ± 11.13

AST 56.54 ± 22.58 21.25 ± 15.75

ALT 45.19 ± 31.62 20.98 ± 21.45

proBNP 1038.71 ± 616.36 101.45 ± 78.26

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotrans-
ferase; CRP, c - reactive protein; ESR, erythrocyte sedimentation rate; ProBNP,
pro - brain natriuretic peptide; WBC, white blood cell.
aNon - KD: patients with antecedent fever but not diagnosed as a Kawasaki dis-
ease.
bLaboratory findings checked one week after discharge.
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4. Discussion

KD is an acute febrile systemic vasculitis of unknown
etiology, mainly affecting children younger than 5 years (1).
Despite a decrease in the number of children in South Ko-
rea due to the low birth rate, the incidence of KD in chil-
dren < 5 years of age has shown a marked increase and
is estimated to have increased to 134.4 per 100000 chil-
dren < 5 years of age in South Korea in 2011 (3). This inci-
dence is the second highest rate in the world after Japan,
where the incidence of KD in children < 5 years of age
was 239.6 per 100000 children in 2010 (4). It is likely that
the number of cases of KD actually has increased, how-
ever several factors might influence these data such as in-
creased awareness of KD by physicians and especially par-
ents, who can now easily find information about KD by in-
ternet searches; the background of the shared racial char-
acteristics of South Koreans and Japanese and the simi-
lar climates of South Korea and Japan; and earlier appli-
cation of echocardiographic examinations for the detec-
tion of coronary artery changes (3-6). Although coronary
aneurysm occurred in only 1.9% of KD in Korea (3), it is easy
to understand that physicians and parents worry about
coronary artery changes of missed KD in children with an-
tecedent fever with later periungual desquamation. In our
results, we experienced 65 patients with antecedent fever
and later periungual desquamation who all worried about
missed or self - recovered KD during the same surveil-
lance period. Many studies have reported that periungual
desquamation in KD is seen in the subacute phase, typi-
cally 2 to 3 weeks after the onset of fever (1, 2, 5, 7, 8). Sev-
eral earlier published reports mentioned the incidence of
desquamation (1, 9, 10) but there are few recent reports
of its incidence (11, 12). In our study, 177 (53.8%) of KD pa-
tients had periungual desquamation of either the fingers
or toes. This rate is lower than previously reported val-
ues of 98%, 93%, and 68%, respectively (1, 10, 12) but slightly
higher than the most recently report (50.5% < 1 year, 40.5%
> 1 year) (11). This difference in the incidence rate may be in-
fluenced by many factors. First, in the study period of pre-
viously cited reports, KD was a new disease and there was
no guideline for diagnosis and treatment, and the authors
were especially interested in describing the clinical man-
ifestations and coronary artery changes of KD (1, 10). Un-
til uniform treatment was established, patients were not
effectively treated by anti - inflammatory therapy during
this period. Periungual desquamation is seen in the typi-
cally 2 to 3 weeks after the onset of fever, therefore this phe-
nomenon is now observed in outpatient services and the
detection rate is dependent on the parent’s observation
and memory. According to recent studies, the incidence of
incomplete KD is increasing (3, 5, 6, 11) and this may also

influence the onset of desquamation. Finally, the detec-
tion rate may be influenced by the observation method,
e.g. with a lighted magnifying lens (12). Although there
was a single report that subjects who did not show peeling
were more likely to develop coronary artery aneurysm (12),
our study revealed that the presence or absence of peeling
was not related to coronary artery changes in KD. Although
there are two reports of a child with atypical course and a
few clinical signs of KD who had later periungual desqua-
mation with development of coronary artery aneurysm (13,
14), on the basis of our results we may draw the following
conclusion: a child with peeling who has relatively short
duration of antecedent fever with few clinical signs of KD
(in our study, 87% of subjects had only one sign), no throm-
bocytosis, and normal range of AST, ALT and proBNP is less
likely to have coronary artery changes.

Limitations of our study include the retrospective na-
ture of the medical records review and the different tim-
ing of visits after the onset of fever in KD and non - KD
subjects. Moreover, it is the experience of only one center
and does not reflect nationwide incidence rates or relation-
ships between coronary artery changes and desquamation
in KD. In particular, our study had a lower incidence of
coronary dilatation and aneurysm than reported in a na-
tionwide survey during 2009 - 2011 in South Korea (5.16% vs.
16.4%, 1.2% vs. 1.9%, respectively) (3). In some cases, determi-
nation of the presence or absence of periungual desqua-
mation was dependent on only the parent’s reported his-
tory or on the physician’s direct examination, which might
have variable accuracy. It was difficult to find the cause
of antecedent fever in the non - KD cases with desquama-
tion from the chart review. Despite these limitations, our
data reveal that there is no relationship between periun-
gual desquamation and coronary artery changes regard-
less of KD.

4.1. Conclusion

The presence of periungual desquamation is not an in-
dependent predictor of coronary artery changes in KD or
non - KD patients. Clinicians should be cautioned not to
alarm parents of a non - KD child with peeling with respect
to the possibility of coronary artery change.
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