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The outcome of short-term low-dose aspirin 
treatment in Kawasaki disease based on inflam-
matory markers
Jae Won Yoo, MD, Ji Mok Kim, MD, Hong Ryang Kil, MD, PhD
Department of Pediatrics, Chungnam National University School of Medicine, Daejeon, Korea

Purpose: Previously, Kawasaki disease (KD) treatment with low-dose aspirin was administered for 6–8 
weeks after the acute phase. However, inflammatory marker levels normalize before 6–8 weeks. In this 
study, we aimed to investigate the clinical outcome of short-term low-dose aspirin treatment based on 
inflammatory and thrombotic marker levels.
Methods: We performed a retrospective review of the medical records of patients with KD who were 
hospitalized at Chungnam National University Hospital between September 2012 and May 2014. 
When fever subsided, low-dose aspirin treatment was started. Inflammatory (white blood cell count, 
erythrocyte sedimentation rate, and C-reactive protein) and thrombotic markers (D-dimer) were moni-
tored at follow-ups conducted in 1- to 2-week intervals. The low-dose aspirin administration was 
terminated when both markers were normalized and no cardiovascular complications were observed.
Results: Eighty-four patients with KD (complete KD, n=49; incomplete KD, n=35) were enrolled. The 
inflammatory and thrombotic marker levels were normalized within 3–4 weeks on average. At the 
beginning the low-dose aspirin treatment, 9 patients had coronary artery lesions but 75 did not. When 
the low-dose aspirin administration was terminated at the time the inflammatory marker levels were 
normalized, no new CALs developed during the follow-up at 6–8 weeks.
Conclusion: Most of the inflammatory marker levels were normalized within 3–4 weeks after the acute 
phase of KD. New cardiovascular complications did not develop during the course of the short-term 
aspirin treatment based on the inflammatory marker levels, clinical findings, and echocardiography.
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Introduction

Kawasaki disease (KD) is a systemic vasculitis of unknown cause that occurs primarily in 
children under 6-years-old. Coronary artery lesions (CALs) occur in 15%–20% of untreated 
cases and in 3%–5% of properly treated cases. In developed countries, KD is the com-
monest cause of acquired heart disease in childhood1-4).

In KD, the risk of vascular injury and thrombosis increases due to endothelial cell injury 
and platelet activation caused by systemic vasculitis. After the acute phase of KD, low-dose 
aspirin (3–5 mg/kg/day) is recommended for an antiplatelet effect5). After the inflam matory 
markers have normalized and no echocardiographic evidence of CALs exists, new CAL 
does not occur during long-term follow-up. The duration of low-dose aspirin treatment is 
determined to 6–8 weeks conventionally, not evidence based6). However, platelet activation 
has been reported to increase during the first 3 months after disease onset, but it has also 
persisted for over a year in some studies. The endothelial cell dysfunction can last from 
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several months to several years7). It is difficult to assess the endo-
thelial cell dysfunction and platelet activation as well as clinical 
marker to apply in clinical setting. Few studies have per formed 
the timing of inflammatory and thrombotic marker normalization 
after the acute phase of KD and the cardiovascular outcome of 
low-dose aspirin treatment based on inflammatory markers. 

The present study investigated the clinical outcome of short-
term low-dose aspirin treatment based on levels of inflammatory 
and thrombotic markers

Materials and methods

1. Study population
The study group was composed of KD patients admitted to the 

Chungnam National University Hospital, South Korea between 
September 2012 and May 2014. KD diagnosis was based on 
clinical features established by the Japanese Circulation Society 
(JCS), 20132). The 6 major findings includes : (1) fever persisting 
for ≥5 days; (2) bilateral bulbar conjunctival injection, without 
exudate; (3) changes to the lips and oral cavity, including ery-
thema, lip cracking, strawberry tongue, and diffuse injection of 
the oral and pharyngeal mucosa; (4) polymorphous exanthema; 
(5) changes in the peripheral extremities, including redness of the 
palms and soles, indurative edema during the acute phase, and 
membranous desquamation of the finger tips during the subacute 
phase; and (6) nonpurulent cervical lymphadenopathy (>1.5 cm). 
Patients with at least 5 of the above 6 major findings or with 4 of 
the 6 major findings in whom revealed CALs during illness diag-
nosed as complete KD. A diagnosis of incomplete KD is made for 
those who meet 4 of the 6 findings but no CALs and those who 
have 3 of the 6 findings and have CALs. CALs on echocardiogra-
phy is defined if any of 2 conditions are met described in the 
American Heart Association (AHA) guidelines: (1) a left anterior 
descending artery or right coronary artery Z-score≥2.5; (2) coro-
nary arteries meeting the Japanese Ministry of Health criteria for 
aneurysms1-2).

The study groups were divided in CAL and non-CAL groups 
based on the echocardiographic finding at the discharge. Patients 
not receiving high-dose intravenous immunoglobulin (IVIG) 
treatment at acute phase, with recurrence, or having the onset of 
infectious disease during follow-up were excluded from the study. 

2. Study methods
Clinical characteristics including the cardiovascular symptoms, 

laboratory data, electrocardiogram, echocardiographic findings, 
and Harada scores were retrospectively reviewed from medical 
records. White blood cell (WBC) counts, hemoglobin (Hb) levels, 
platelet counts, erythrocyte sedimentation rates (ESRs), and levels 
of aspartate transaminase (AST), alanine transaminase (ALT), 

C-reactive protein (CRP), and D-dimers were determined. 
During the acute phase of KD, IVIG (2 g/kg) and moderate-dose 

aspirin (30–50 mg/kg/day) were administered. Refractory to IVIG 
was defined as persistent or recrudescent fever ≥36 hours after 
completion of the initial IVIG infusion. When the fever subsided, 
the dose of aspirin was decreased to 3–5 mg/kg/day. Thereafter 
patients were discharged after 48 hours of monitoring. Follow-up 
observations were made every 7–14 days after discharge. In the 
present study, WBCs, ESRs, and CRP levels as inflammation 
markers and platelet numbers and D-dimer levels as thrombotic 
markers were investigated during follow-up.  When both inflam-
matory and thrombotic markers normalized and no CALs detect-
ed on echocardiographic examination, low-dose acetylsalicylic 
acid (ASA) treatment was terminated. Normalization of inflam-
matory and thrombotic markers was defined as WBCs, 6000–
15,000/µL; platelets, 130,000–400,000/µL; CRP, 0–0.5 mg/dL; 
ESR, 0–20 mm/hr, and D-dimers, 0–1.0 µg/mL. 

Echocardiographic examination was performed twice during 
hospitalization (immediately prior to IVIG administration and 
before discharge) and twice during the follow-up observations 
(upon termination of low-dose ASA administration, when in-
flammatory and thrombotic markers had normalized, and 6–8 
weeks after the onset of KD). Echocardiographic evaluation 
included the regional wall motion, systolic and diastolic function, 
status of coronary arteries, and the presence of thrombus within 
coronary arteries.

3. Statistical analysis
SPSS ver. 12.0 (SPSS Inc., Chicago, IL, USA) was used to per-

form unpaired t-tests on the entire KD patient population and on 
each subgroup. All values were expressed as means±standard 
deviation, and statistical significance was set as P<0.05. 

4. Ethics statement 
The study protocol was approved by the Institutional Review 

Board of Chungnam National University Hospital (approval 
number: 2016-07-027-001). 

Results

1. Clinical and laboratory characteristics on admission 
A total of 84 patients (49 patients with complete KD and 35 

patients with incomplete KD) were enrolled in this study. Among 
the KD patients, the sex ratio of males to females was 1.35:1, the 
mean age at the time of onset was 2.38±1.61 years. There were no 
significant differences in the patients’ clinical charac teristics (age, 
sex, Harada score)8) and laboratory findings (WBC, Hb, platelet, 
ESR, CRP, AST ALT, albumin, D-dimer) on admission according 
to the presence of CALs at discharge (Table 1).
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2. Times to inflammatory and thrombotic markers normaliza
tion
The times to normalization of the inflammatory and thrombotic 

markers after the fever had subsided were 11.27±11.24 days 
(platelets), 14.09±6.59 days (CRP), 14.05±8.79 days (D-dimer), and 
22.25±7.42 days (ESR). Normalization of the platelet counts and 
CRP levels occurred within 2–3 weeks on average with most 
values normalized within 4–5 weeks; ESR levels normalization 
occurred within 3 weeks on average with most values normalized 
within 5 weeks. The platelet counts normalized earlier and ESR 
levels normalized later. There were no statistically significant 
differences according to clinical criteria of KD or the presence of 
CALs (Table 2).

3. The relationship between clinical profiles and inflammatory 
marker normalization     
The times required to normalize the levels of inflammatory 

markers including ESR and CRP levels were not significantly 
different based on clinical profiles (sex, duration of fever, res ponse 
to IVIG treatment, or Harada score). The ESR level tended to show 
the slowest improvement in the patients who were not respondent 
to IVIG treatment (30.88±7.43 days, P=0.38), both ESR and CRP 
level tended to show the slowest improvement in boys (15.42 
±4.77 and 15.84±4.63 days, P=0.56 and P=0.51) (Table 3). 

4. Cardiovascular outcomes of shortterm lowdose aspirin 
treat ment

At discharge, there were 9 patients with CALs (complete KD, 6; 
incomplete KD, 3) and 75 patients without CALs (complete KD, 
43; incomplete KD, 32). In echocardiographic examination at 
normalization of inflammatory and thrombotic markers, 4 of 9 
patients with CALs showed regression of the CALs and the low-
dose aspirin treatment were terminated. Among 75 patients 
without CALs at discharge, there were no evidence of new CALs, 

Table 2. Times to normalization of the inflammatory marker levels of the patients with Kawasaki disease according to the clinical criteria or CAL 
formation

Variable Complete (n=49) Incomplete (n=35)
Total (n=84) Non-CAL (n=75) CAL (n=9)

Platelets (day) 11.2±11.2 10.6±11.1 16.3±11.7 11.6±10.3 10.4±10.0

ESR (day) 22.2±7.4 21.8±7.4 25.4±7.1 22.9±7.5 21.2±7.2

CRP (day) 14.0±6.5 14.0±6.6 14.5±6.1 14.6±5.5 13.3±7.7

D-dimer (day) 14.0±8.7 14.4±8.9 10.6±6.9 13.3±8.6 15.0±8.9

Values are presented as mean±standard deviation
KD, Kawasaki disease; CAL, coronary artery lesions; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein.
P>0.05, Non-CAL vs. CAL and complete KD vs. incomplete KD. 

Table 1. Clinical and laboratory characteristics of the patients with Kawasaki disease on admission

Characteristic
KD

Complete (n=49) Incomplete (n=35)
Total (n=84) Non-CAL (n=75) CAL (n=9)

Age (yr) 2.38±1.6 2.2±1.5 3.6±1.5 2.6±1.5 2.0±1.6

Male sex (%) 57.5 58 77 67 51

Harada score 3.6±1.1 3.6±1.0 4.2±1.7 3.5±1.1 3.7±1.0

WBC (×103/µL) 15.6±4.7 15.6 ±4.6 18.8 ±5.4 15.9 ±4.9 16.0 ±4.6

Hb (g/dL) 11.6±0.8 11.6±0.8 11.3±0.6 11.5±0.7 11.5±0.9

Hct (%) 33.6±2.0 33.5±2.0 33.3±1.4 33.6±1.9 33.4±2.1

Plt (×103/µL) 331.7±84.6 341.2±75.5 376.3±19.5 351.3±27.8 336.1±75.6

ESR (mm/hr) 73.0±28.0 74.4±27.3 85.1±28.6 78.6±27.8 71.1±26.7

CRP (mg/dL) 9.3±7.2 8.5±3.9 13.9±7.6 10.2±4.9 7.4±3.9

AST (IU/L) 88.3±171.1 88.5±174.8 104.8±151.2 108.2±202.5 65.1±113.9

ALT (IU/L) 98.5±136.7 95.0±140.3 147.7±151.7 111.3±148.7 85.6±131.7

Albumin (g/dL) 3.6±0.4 3.6±0.3 3.2±0.3 3.5±0.4 3.7±0.3

D-dimer (ng/mL) 1.0±0.7 1.0±0.7 1.7±1.5 1.1±0.3 0.9±0.5

Values are presented as mean±standard deviation unless otherwise indicated.
KD, Kawasaki disease; CAL, coronary artery lesions; WBC, white blood cells; Hb, hemoglobin; Hct, hematocrit; Plt, platelets; ESR, erythrocyte sedimentation rate; 
CRP, C-reactive protein; AST, aspartate transaminase; ALT, alanine transaminase.
P>0.05, Non-CAL vs. CAL and complete KD vs. incomplete KD. 



27https://doi.org/10.3345/kjp.2017.60.1.24

Korean J Pediatr 2017;60(1):24-29

the morphology of the coronary arteries appears normal on echo-
cardiography, vascular endothelial injury and dysfunction may 
persist after the convalescent phase9). During the acute phase of 
KD, platelet function and fibrinolysis abnormalities appear and 
coagulation abnormalities may persist for several months to 
several years. The low-dose aspirin treatment for 6–8 weeks after 
the acute phase is based on studies indicating that new mor-
phologic coronary artery abnormalities do not occur more than 
6–8 weeks after the onset of KD10). A study on adult patients with 
ischemic heart disease reported that aspirin resistance appeared 
frequently due to inadequate dosages, drug interactions, and 
genetic polymorphism11). The clinical measurement of endothelial 
cell function, platelet function, and coagulation abnormalities is 
difficult in pediatric patients; therefore, a scientific basis does not 
exist which indicators should be used to determine the duration 
of low-dose aspirin treatment.    

Treatment with low-dose aspirin (3–5 mg/kg) for 6–8 weeks 
after the acute stage of KD is reasonably consistent, globally, 
since both CALs and inflammatory marker levels show improve-
ment within this time frame. However, the duration of follow-up 
and the guideline of measurement of inflammatory markers and 
cardiovascular function parameters varies by institutes. Oh et al.12) 
conducted follow-up examinations on 282 KD patients, 6 weeks 
after low-dose aspirin therapy. ESRs and CRP levels had not 
normalized in 12.4% and 4.3% of the patients, respectively. They 
also found thrombocytosis and WBC abnormalities in 12.8% and 
5.3% of these patients, respectively. However, in the present study, 
CRP, platelet, and D-dimer levels generally normalized within 2 
weeks and the ESRs within 4 weeks, inconsistent with previous 
study. The differences in these findings may be attributed to 
differences between the subjects in the 2 studies, as well as the 
recent increased prevalence of incomplete KD. Moreover, because 
the KD group consisted of children ≤5-years-old, the prevalence 

myocardial ischemia or intravascular thrombus at 6–8 weeks 
after acute phase of KD (Fig. 1).

Discussion 

KD is an acute, self-limiting vasculitis of unknown etiology 
that occurs predominantly in infants and young children. Even if 

Table 3. The relationship between the clinical profiles and the times to 
normalization of the inflammatory marker levels of the patients with 
Kawasaki disease

Variable
Days to normalization

ESR CRP

Sex

Male (n=50) 15.42±4.77 15.84±4.63

Female (n=34) 11.6±0.73 11.55±0.98

P value 0.56 0.51

Duration of fever

≥7 days (n=21) 27.00±8.47 11.63±6.94

<7 days (n=63) 23.21±10.97 14.49±8.63

P value 0.94 0.73

Response to IVIG

Response (n=71) 23.36±10.57 11.63±6.94

Nonresponse (n=13) 30.88±7.43 14.49±8.63

P value 0.38 0.12

Harada score

≥4 scores (n=51) 25.06±9.58 13.56±8.26

<4 scores (n=33) 24.21±10.01 12.44±6.82

P value 0.71 0.98

Values are presented as mean±standard deviation
ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; IVIG, intravenous 
immunoglobulin.

Fig. 1. The cardiovascular outcome of short-term low-dose aspirin treatment. KD, Kawasaki disease; 
CAL, coronary artery lesion; D/C, discharge.
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of infectious disease was higher than in other age groups, which 
may have impacted inflammatory marker levels. In the present 
study, patients developing any infectious disease during the 
follow-up period were excluded. The results suggested that the 
most of inflammatory and thrombotic markers had mostly nor-
malized within 3–4 weeks after the acute phase. 

In KD, the known risk factors of developing CALs include 
clinical characteristics, such as age, sex, duration of fever, and 
refractory to IVIG, as well as inflammatory marker levels, such as 
Hb, platelet, neutrophil, band fraction, serum sodium levels, al-
bumin and immunoglobulin. Several scoring systems have been 
developed to identify children at high risk of IVIG resistance and 
developing CAL2,13-17). In the present study, there were no signifi-
cant differences in the times to CRP and ESR normalization asso-
ciated with sex, fever duration, retreatment, Harada score, or the 
presence of CALs at discharge. These results suggest that although 
these risk factors may influence IVIG responsiveness or the oc-
currence of acute-phase CALs, they have little effect on normali-
zation of inflammatory markers following the acute phase. 

Scott et al.18) reported that most patients with echocardio-
graphic abnormalities at 2 weeks after CAL onset do not demon-
strate new CAL development in any later examinations. Echocar-
diography is mandatory at the time of diagnosis and 4–6 weeks 
after onset, but additional echocardiography is recom mended for 
patients with cardiovascular abnormalities, beyond the standard 
4–6 weeks. A multicenter study by McMorrow Tuohy et al.19) 
showed that patients with normal coronary arteries at 2 months 
after KD did not show any new CAL occurrences. Additionally, 
although CALs were present during the early stage of KD, they 
resolved within 1–2 months, without further pro gression. Based 
on these results, follow-up observation of patients without CALs 
are recommended, by the AHA, at 4–6 weeks and 6–12 months 
from disease onset1);  by the JCS, at 1, 2, 6, and 12 months from 
disease onset2). In the present study, when the serum inflamma-
tory markers had normalized and CALs were not evi dent on 
echocardiograms, low-dose aspirin treatment was ter minated 
about 3–4 weeks of KD onset. New CALs were not sub sequently 
discovered at 6- to 8-week follow-up in patients without CAL at 
discharge. Similarly, four of the 9 patients with CALs at discharge 
showed regression of CAL during the follow-up period, consistent 
with previous studies. The echocardiography results were similar 
between short-term aspirin therapy based on inflammatory 
markers and conventional therapy. Low-dose as pirin treatment 
with antiplatelet effect targeted to abnormal platelet activation, 
which may persist for months after acute KD as demonstrated by 
increased serum markers of platelet activation and enhanced pla-
telet aggregation6). So there are some limitations of inflammatory 
markers as surrogate determining the duration of low-dose aspi-
rin treatment. Present study suggested that if aspirin treatment 
duration is based on inflammatory markers, clinical findings, and 

echocardiography, the duration of low-dose aspirin treatment 
may be reduced without negatively impacting the occurrence of 
cardiovascular lesions.    

The limitations of the present study include its being a single-
center study with a small sample size; its retrospective design; the 
determination of incomplete KD is made for those who meet 4 of 
the 6 findings but no CALs and those who have 3 of the 6 find-
ings and have CALs, possibly resulting in over-diagnosis; and the 
absence of data regarding platelet activation and aggregation, 
endothelial function, blood coagulation status, and aspirin resis-
tance as well as long-term outcome after 6–8 weeks of low-dose 
aspirin.

In conclusion, this study showed that the majority of the 
inflammatory marker levels were normalized within 3–4 weeks 
after the acute phase of KD. Additionally, new cardiovascular 
complications did not develop in short-term aspirin treatment 
based on inflammatory markers, clinical findings, and echo-
cardiography.
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