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Background: C-reactive protein (CRP) to albumin ratio (CRP/Alb) has emerged as a

novel marker of inflammation, but few studies have evaluated the role of CRP/Alb ratio

in Kawasaki disease (KD). Coronary artery lesions (CAL) in children with KD is a major

acquired heart disease. We aimed to assess the association between CRP/Alb ratio and

CAL formation in children with KD.

Methods: This retrospective study enrolled children diagnosed with KD and divided

them into two groups, KD with CAL and KD without CAL. We compared the difference

in gender, age, laboratory data, intravenous immunoglobulin (IVIG) resistance rate, and

incidence of CAL between the two groups. Multivariable logistic regression analysis was

used to assess the independent risk factors of CAL. We adopted receiver operating

characteristic (ROC) curve analysis to determine the predictive ability of CRP/Alb ratio in

predicting CAL.

Results: In total, 410 KD patients were reviewed, with 143 in the KD with CAL group

and 267 in the KD without CAL group. KD children with CAL had a higher CRP/Alb ratio

than those without CAL (3.14 ± 3.17 vs. 2.12 ± 2.04, p < 0.001). Multivariable logistic

regression analysis demonstrated that male gender (OR= 3.222, p< 0.001), incomplete

KD (OR= 1.968, p= 0.031), greater platelet count (OR= 1.004, p< 0.001), higher CRP

(OR = 0.982, p = 0.048), and higher CRP/Alb ratio (OR = 1.994, P = 0.016) were all

independent risk factors for predicting CAL. KD children with a high CRP/Alb ratio (≥2.94)

had a higher incidence rate of CAL and IVIG resistance than those with a low CRP/Alb

ratio (<2.94) (49.6 vs. 28.7%, p < 0.001 and 11.6 vs. 3.5%, p = 0.001, respectively).

Conclusions: This report is the first to show the role of CRP/Alb ratio in KD children.

CRP/Alb ratio can serve as a novel predicting marker for CAL formation and IVIG

resistance in KD.
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INTRODUCTION

Kawasaki disease (KD) is a form of acute febrile illness of
unknown etiology that occurs primarily in children younger
than 5 years old and is characterized by clinical laboratory and
histopathological features of systemic vasculitis. In developed
countries, KD is the most common cause of acquired heart
disease in pediatric patients (1). The formation of coronary
artery lesions (CAL), including coronary artery fistula formation,
myocardial infarction, depressed myocardial contractility and
heart failure, coronary artery dilatation, and coronary artery
aneurysm (CAA) is the most severe complication or sequela in
children with KD (2, 3). Although timely initiation of intravenous
immunoglobulin (IVIG) treatment can reduce the incidence
of CAA, it still occurs in 3–5% of KD patients (4). In our
previous serial analysis of coronary artery dilation, about 1/3
of KD patients still developed CAL in the acute stage, and 4%
of KD patients still had CAL or CAA formation for at least 1
year (5). Identifying those at risk of developing CAL is vital
for preventing severe complication of KD with a more precise
treatment protocol and adjunctive anti-inflammatory therapies
(6–8). Several studies have attempted to predict risk factors for
developing CAL in children with KD (9–15).

C-reactive protein (CRP) and albumin are commonly used
parameters formeasuring the activity of inflammatory conditions
and are known as positive and negative acute phase reactants. The
CRP to albumin (CRP/Alb) ratio has recently been considered a
more useful indicator of sepsis than CRP or albumin alone (16).
Studies have also shown that the CRP/Alb ratio can be used as a
biomarker of the degree of activity in patients with autoimmune
diseases (17, 18). One recent study has demonstrated that
CRP/Alb ratio is a marker of disease activity in Takayasu arteritis
(19). KD is also a form of systemic vasculitis that involves small
to medium-sized vessels, particularly the coronary arteries. In
the algorithm for diagnosis of incomplete KD recommended by
American Heart Association (1), higher CRP level (≥30 mg/L)
and lower serum albumin level (≤3 g/dL) are suggestive of
diagnosis of incomplete KD. Previous studies have also proposed
CRP and albumin as predictors of CAL in children with KD
(10, 11, 13, 14), but the role of the CRP/Alb ratio in children
with KD has not yet been evaluated. If CRP/Alb ratio is strongly
associated with CAL, it would be especially useful because both
CRP and albumin are not difficult to be determined and are
frequently tested while evaluating patients with KD. Therefore,
we aimed to assess the association between CRP/Alb ratio and
CAL formation in children with KD in this study.

METHODS

The medical records of patients diagnosed with KD at Kaohsiung
Chang Gung Memorial Hospital, Taiwan from January 2006 to
December 2018 were retrospectively reviewed. This study was
approved by the Chang Gung Medical Foundation’s Institutional
Review Board (IRB number: 201801163B0), which also approved
the waiver of the informed consent form.

All KD children were diagnosed according to the American
Heart Association guideline (1, 3). Initially, all subjects were

treated with a single dose of IVIG (2 g/Kg) over a 12-h period.
Aspirin (3–5 mg/kg/day) was given until regression of CAL was
observed on two-dimensional (2D) echocardiography or all signs
of inflammation had resolved.

The laboratory data used in this study were obtained within
1 day prior to initial IVIG administration and these parameters
included complete blood cell count with differential (CBC/DC),
CRP, albumin, aspartate aminotransferase (AST), and alanine
aminotransferase (ALT). The dimensions of coronary artery of
all KD patients were evaluated by 2D echocardiography before
initial IVIG treatment. Within 8 weeks form the onset of the
illness, at least two times of 2D echocardiographywere performed
to evaluate the change of coronary arteries. An abnormal
coronary artery was defined as previously described in another
study (20): if the lumen diameter was at least 3mm in a child
younger than 5 years old or at least 4mm in a child ≥5 years
old; the internal diameter of a segment was at least 1.5 times
larger than that of an adjacent segment; or the morphology of the
lumen was obviously abnormal. IVIG-resistant KD patients were
defined as those who still have fever >48 h after administration
of initial IVIG treatment and need to receive a second dose of
IVIG or other anti-inflammatory regiments after the initial IVIG
treatment had failed. Treatment failure was defined as recurrence
of fever and one or more of the initial symptoms that led to
the diagnosis of KD within 2–7 days of IVIG treatment (20).
We divided all children with KD into two groups based on CAL
formation: KD with CAL group and KD without CAL group.

Statistical Analysis
All statistical analyses were carried out using IBM SPSS statistical
software for Windows version 22.0 (Chicago, IL, USA). A p-
value < 0.05 was considered statistically significant. Continuous
variables were expressed as mean ± standard deviation, and
categorical variables were reported as a percentage of patients.
Categorical data were analyzed using the Chi-square test, and we
utilized the Student’s t test to compare the results of continuous
variables. Statistical correlations were determined by the Pearson
correlation test. To identify independent risk factors of CAL
formation, we constructed univariable and multivariable logistic
regressionmodels and expressed the results as an odds ratio (OR)
with a 95% confidence interval (CI). To assess the discriminatory
capacity of the model and CRP/Alb ratio in predicting CAL, we
performed the area under the receiver operating characteristic
(ROC) curve analysis.

RESULTS

Demographic Characteristics and
Laboratory Tests
We reviewed a total of 504 children diagnosed with KD during
the study period, of which 85 children had no albumin data, seven
children had no CRP data, and two children had no CBC/DC
results within 1 day prior to IVIG administration and were
thus excluded. Ultimately, 410 children were enrolled in this
study, with 60.0% being male (n = 247). Of these 410 cases,
143 children (34.79%) had CAL and 67 children were diagnosed
as incomplete KD (16.3%). As shown in Table 1, the children
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TABLE 1 | Basic characteristics in Kawasaki disease patients with or without coronary artery lesions (CAL).

All KD patients KD with CAL KD without CAL p-value

N 410 143 267

Age 1.88 ± 1.59 1.87 ± 1.73 1.88 ± 1.51 0.924

Gender <0.001
†

Male 246 (60.0%) 108 (75.5%) 138 (51.7%)

Female 164 (40.0%) 35 (24.5%) 129 (48.3%)

KD type 0.016*

Complete 343 (83.7%) 111 (77.6%) 232 (86.9%)

Incomplete 67 (16.3%) 32 (22.4%) 35 (13.1%)

IVIG resistance 24 (5.9%) 10 (7.0%) 14 (5.2%) 0.472

Admission days 6.07 ± 3.38 7.10 ± 4.31 5.51 ± 2.59 <0.001
†

ESR (mm/h) 53.24 ± 24.77 56.14 ± 24.77 51.78 ± 24.73 0.219

WBC (1,000/uL) 13.46 ± 4.73 14.20 ± 5.29 13.06 ± 4.36 0.020*

RBC (106/uL) 4.27 ± 0.43 4.21 ± 0.47 4.31 ± 0.40 0.020*

Hemoglobin (g/dL) 11.09 ± 1.19 10.79 ± 1.37 11.26 ± 1.04 <0.001
†

Hematocrit (%) 33.27 ± 3.33 32.59 ± 3.20 33.63 ± 3.34 0.002*

MCV (fL) 78.25 ± 5.25 77.82 ± 5.76 78.48 ± 4.95 0.224

MCH (pg/Cell) 26.08 ± 2.23 26.02 ± 2.29 26.12 ± 2.19 0.660

MCHC (gHb/dL) 26.08 ± 1.72 33.31 ± 0.95 33.25 ± 2.02 0.740

Platelet (1,000/uL) 351.35 ± 133.60 378.60 ± 158.30 336.76 ± 115.98 0.002*

Neutrophil (%) 59.27 ± 16.33 61.94 ± 16.84 57.84 ± 15.89 0.017*

Lymphocyte (%) 30.85 ± 14.93 28.31 ± 14.80 32.21 ± 14.84 0.012*

Monocyte (%) 5.94 ± 3.15 5.60 ± 2.76 6.1 ± 3.34 0.117

Eosinophil (%) 3.23 ± 3.34 3.39 ± 3.68 3.15 ± 3.16 0.492

Basophil (%) 0.20 ± 0.31 0.16 ± 0.28 0.22 ± 0.33 0.035*

AST (U/L) 63.98 ± 84.86 69.51 ± 94.73 60.97 ± 79.01 0.361

ALT (U/L) 78.10 ± 108.05 83.69 ±104.09 75.10 ± 110.20 0.441

CRP (mg/L) 84.15 ± 74.53 98.57 ± 84.64 76.43 ± 67.42 0.004*

Albumin (g/L) 37.14 ± 5.37 35.40 ± 6.32 38.07 ± 4.53 <0.001
†

CRP/Alb ratio 2.48 ± 2.53 3.14 ± 3.17 2.12 ± 2.04 <0.001
†

KD, Kawasaki disease; IVIG, intravenous immunoglobulin; ESR, erythrocyte sedimentation rate; WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH,

mean corpuscular hemoglobin; MCHC, mean corpuscular hemoglobin concentration; AST, aspartate transaminase; ALT, alanine transaminase; CRP, C-reactive protein; CRP/Alb,

C-reactive protein/albumin.

Chi-square test and Student’s t test were used to compare the categorical data and the results of continuous variables, respectively, between Kawasaki disease patients with or without

coronary artery lesions.

*p < 0.05.
†
p < 0.001.

in the KD with CAL group had a higher proportion of male
gender and incomplete KD than children without CAL (75.5 vs.
51.7%, p< 0.001 and 22.4 vs. 13.1%, p= 0.016, respectively). The
CRP/Alb ratio was significantly higher in KD children with CAL
than KD children without CAL (3.10 ± 3.17 vs. 2.13 ± 2.04, p <

0.001). Other characteristics, such as admission days, white blood
cell count, red blood cell count, hemoglobin, hematocrit, platelet
count, percentage of neutrophil, lymphocyte, and basophil, CRP,
and albumin level differed significantly in these two groups. As
shown in Table 2, the CRP/Alb ratio is positively correlated with
ESR, WBC, and neutrophil percentage, indicating that this ratio
is associated with inflammation.

Predictors for CAL Formation
To evaluate the relative risk of each parameter, the parameters
that demonstrated statistical differences were selected for

univariable and multivariable logistic regression analysis. As
shown in Table 3, the multivariable logistic regression analysis
indicated that the following were independent risk factors of
having CAL: male gender (OR = 3.222, 95% CI = 1.959–5.299,
p < 0.001), incomplete KD (OR = 1.968, 1.064–3.639, p =

0.031), high platelet count (OR = 1.004, 95% CI = 1.002–
1.006, p = 0.001), and high CRP/Alb ratio (OR = 1.994, 95%
CI = 1.071–3.714, p = 0.030). The area under the ROC curve
was 0.748 (95% CI = 0.700–0.797, p < 0.001) with sensitivity
(84.6%) and specificity (55.4%) for predicting CAL formation of
the multivariable logistic regression analysis (Figure 1). Gender
had the highest OR in all variables, so we performed further
multivariable logistic regression analysis in different genders.
As shown in Table 4, the CRP/Alb ratio still had significant
OR in both male and female patients in predicting CAL
formation (OR = 1.184, 95% CI = 1.044–1.343, p = 0.008
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TABLE 2 | Pearson’s correlation between CRP/Alb ratio and other variables.

Variables ESR WBC RBC Hemoglobin Hematocrit MCV MCH MCHC

r 0.303 0.321 −0.325 −0.258 −0.270 0.048 0.064 0.081

p-value <0.001 <0.001 <0.001 <0.001 <0.001 0.336 0.194 0.103

Variables Platelet Neutrophil Lymphocyte Monocyte Eosinophil Basophil AST ALT

r −0.245 0.495 −0.479 −0.213 −0.069 −0.246 0.023 0.064

p-value <0.001 <0.001 <0.001 <0.001 0.164 <0.001 0.649 0.199

ESR, erythrocyte sedimentation rate; WBC, white blood cell; RBC, red blood cell; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin; MCHC, mean corpuscular

hemoglobin concentration; AST, aspartate transaminase; ALT, alanine transaminase; CRP/Alb, C-reactive protein/albumin.

TABLE 3 | Univariable and multivariable logistic regression analysis for predicting coronary artery lesions in children with Kawasaki disease.

Univariable LR Multivariable LR

OR 95% CI p-value OR 95% CI p-value

Gender 2.884 1.838–4.526 <0.001
†

3.222 1.959–5.299 <0.001
†

Incomplete KD 1.911 1.125–3.247 0.017* 1.968 1.064–3.639 0.031*

WBC 1.052 1.008–1.098 0.021* 0.933 0.938–1.051 0.810

RBC 0.561 0.344–0.915 0.021* 1.497 0.719–3.116 0.281

Hemoglobin 0.704 0.583–0.850 <0.001
†

0.772 0.516–1.156 0.209

Hematocrit 0.909 0.853–0.969 0.004* 1.029 0.883–1.200 0.713

Platelet 1.002 1.001–1.004 0.003* 1.004 1.002–1.006 0.001
†

Neutrophil 1.016 1.003–1.029 0.016* 1.020 0.969–1.073 0.445

Lymphocyte 0.982 0.968–0.996 0.012* 1.004 0.949–1.062 0.896

Basophil 0.455 0.216–0.958 0.038* 0.535 0.233–1.229 0.141

CRP 1.004 1.001–1.007 0.005* 0.982 0.964–1.000 0.048*

Albumin 0.910 0.875–0.947 <0.001
†

0.978 0.910–1.051 0.542

CRP/Alb ratio 1.169 1.076–1.270 <0.001
†

1.994 1.071–3.714 0.030*

LR, logistic regression; OR, odds ratio; CI, confidence interval; KD, Kawasaki disease; WBC, white blood cell; RBC, red blood cell; CRP, C-reactive protein; CRP/Alb, C-

reactive protein/albumin.
* p < 0.05.
†
p < 0.001.

for male and OR = 1.299, 95% CI = 1.069–1.579, p = 0.008
for female).

Since CRP/Alb ratio, being an independent risk factor of
CAL formation in children with KD, had the highest OR
among laboratory variables, we performed ROC curve analysis to
evaluate its ability to predict CAL formation. The area under the
ROC curve was 0.585 (95% CI= 0.526–0.645, p= 0.004). With a
cut-off level of 2.94 determined by Youden’s index, the sensitivity
and specificity in predicting CAL formation was 41.7 and 77.2%,
respectively (Figure 2).

Results of High CRP/Alb Ratio
As shown in Figure 3, we use the cut-off value determined by
Youden’s index to compare the incidence of CAL, CAA, and
IVIG resistance in KD children with a high or low CRP/Alb
ratio. KD children with a higher CRP/Alb ratio (≥2.94) had a
higher incidence of CAL, CAA, and IVIG resistance. In such
children, the odds of having CAL, CAA, and IVIG resistance were

1.73 times, 3.37 times, and 3.31 times greater, respectively, than
children with a lower CRP/Alb ratio.

Among the 143 KD patients with CAL, 42 patients still had
CAL 2 months after IVIG therapy, and 13 patients developed
CAA. The incidence of CAA was about 3.17% (13/410) in our
cohort. The mean CRP/Alb ratio of these 13 patients with CAA
was 3.64± 3.22, which was higher than those without CAA (2.17
± 2.09, p= 0.006).

DISCUSSION

To the best of our knowledge, this study is the first to investigate
the role of CRP/Alb ratio in children with KD. The results of
our study have indicated that (a) KD children with CAL had
significantly higher CRP/Alb ratio values compared with KD
children without CAL; (b) CRP/Alb ratio is an independent risk
factor for developing CAL in children with KD; (c) KD children
with a high CRP/Alb ratio had a higher incidence of CAL, CAA
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and IVIG resistance than those with a low ratio; and (d) CRP/Alb
ratio helps predict CAL.

The most severe complication of KD is CAL, which has
made KD the most common cause of acquired heart disease
in children in developed countries (1). Therefore, the early
identification of risk factors for CAL in KD children is crucial.
In the current study, we found risk factors for CAL in children
with KD, including male gender, incomplete KD, high platelet
count, and high CRP/Alb ratio. Except for the CRP/Alb ratio,

FIGURE 1 | The receiver operating characteristic (ROC) curve analysis for the

multivariable logistic regression model for the prediction of coronary artery

lesions showed an area under the curve (AUC) = 0.748 with 95% CI =

0.700–0.797 (P < 0.001).

the other parameters have previously been reported to be risk
factors for CAL formation in KD children (14, 15). In addition
to help diagnose incomplete KD, high CRP level (10, 11, 13)
and hypoalbuminemia (13, 14) have also been reported to be
risk factors for CAL development in previous studies. Xie et al.
reported the odds ratio for CRP > 14 mg/dL and albumin <

30 g/L in predicting CAL in KD patients were 1.913 (95% CI
= 1.113–3.290, p = 0.019) and 3.003 (95% CI = 1.596–5.651,
p = 0.001), respectively (13). Another previous study reported
hypoalbuminemia is associated with coronary artery abnormality
with odds ratio of 1.07 per 1 g/dl decrease in albumin level
(p < 0.001). Although we found KD children with CAL had
higher CRP levels and lower albumin levels than children without
CAL, our findings did not support these two parameters as being
independent risk factors. This difference may be because we
added their combination, CRP/Alb ratio, into the multivariable
logistic regression model, and the regression coefficient of each
parameter was thus adjusted (Table 3).

CRP is an acute-phase reactant protein that exhibits elevated
expression in response to injury, infection, and inflammation
(21). CRP levels also correlate with the degree of inflammation
during the early course of illness in children (22). KD is
characterized by systemic inflammation in all the medium-sized
arteries, especially the coronary arteries and in multiple tissues
and organs (23). Therefore, elevated CRP levels are commonly
observed in children with KD. On the contrary, serum albumin is
a negative acute-phase protein, and the intensity of inflammation
response correlates with the degree of hypoalbuminemia (24).
In KD vasculitis, increased microvascular permeability is an
important event. Terai et al. reported that hypoalbuminemia
in KD patients may be due to vascular leakage caused by
the elevation of vascular endothelial growth factor (25). CRP
and albumin levels diverge during the inflammation process in
children with KD. Therefore, CRP/Alb ratio usage would offer a

TABLE 4 | Univariable and multivariable logistic regression analysis for predicting coronary artery lesions in children with Kawasaki disease based on different gender.

Univariable LR Multivariable LR

OR 95% CI p value OR 95% CI p value

MALE

Hemoglobin 0.748 0.599–0.934 0.010 0.848 0.574–1.252 0.407

Hematocrit 0.901 0.831–0.978 0.013 1.016 0.868–1.190 0.841

Platelet 1.002 1.000–1.004 0.024 1.003 1.000–1.005 0.020*

CRP/Alb ratio 1.143 1.026–1.273 0.015 1.184 1.044–1.343 0.008*

FEMALE

WBC 1.128 1.044–1.220 0.002 1.036 0.944–1.138 0.453

Hemoglobin 0.592 0.403–0.869 0.008 0.667 0.436–1.021 0.062

Platelet 1.003 1.000–1.006 0.027 1.005 1.001–1.008 0.011*

Neutrophil 1.038 1.009–1.068 0.011 1.028 0.884–1.195 0.721

Lymphocyte 0.967 0.938–0.997 0.031 1.008 0.858–1.184 0.924

Eosinophil 0.810 0.660–0.995 0.045 0.843 0.645–1.101 0.211

CRP/Alb ratio 1.215 1.061–1.391 0.005 1.299 1.069–1.579 0.008*

LR, logistic regression; OR, odds ratio; CI, confidence interval; WBC, white blood cell; CRP, C-reactive protein; CRP/Alb, C-reactive protein/albumin.
* p < 0.05.

Frontiers in Pediatrics | www.frontiersin.org 5 November 2020 | Volume 8 | Article 607631

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Tsai et al. Kawasaki Disease and CRP/Albumin Ratio

FIGURE 2 | The receiver operating characteristic (ROC) curve analysis for

CRP/Alb ratio for the prediction of coronary artery lesions showed an area

under the curve (AUC) = 0.585 with 95% CI = 0.526–0.648 (P = 0.004).

variable capable of combining the information of inflammation
provided by CRP and albumin, i.e., a higher ratio indicates a
higher inflammation status (26).

The CRP/Alb ratio has been used to assess residual
inflammation at ICU discharge in septic patients (16) and
mortality in critically ill patients (27). Recent studies have also
demonstrated that CRP/Alb ratio correlated with the degree
of activity in patients with inflammatory diseases. Yang et al.
demonstrated a positive correlation between disease activity
score and CRP/Alb ratio (r = 0.645, P < 0.001) in patients
with rheumatoid arthritis (17). Qin et al. showed that CRP/Alb
ratio had good discriminatory power for Crohn’s disease activity
[AUC = 0.747, 95% CI (0.649–0.845)] by ROC curve analysis
(18). In one recent report, patients with Takayasu arteritis had
a much higher CRP/Alb ratio than healthy controls (13.20
vs. 0.73, p < 0.001). The CRP/Alb ratio also was higher in
patients with active Takayasu arteritis than patients in remission
(11.26 vs. 1.34, p < 0.001) (19). In our study, we also found
this ratio to be associated with CAL formation, which was
related to the inflammation process in KD children. These
findings all support the usefulness of CRP/Alb ratio in evaluating
inflammatory disease.

In addition to patients’ characteristics, such as gender
and laboratory tests, different manufacturing processes of
IVIG may also affect the treatment efficacy in children with
KD (28–30). Tsai et al. has showed that patients receiving
IVIG prepared with beta-propiolactone was associated with
higher rates of IVIG-resistance (13%, p = 0.001), coronary
artery abnormality (10%, p = 0.01) at convalescence, and
giant aneurysm (3%, p = 0.008) (28). A nationwide cohort
study including 3830 KD children also demonstrated beta-
propiolactonation of IVIG had a relative risk of 1.45 (95%
CI = 1.08–1.94) of IVIG-resistance and acidification of IVIG

FIGURE 3 | The incidence of coronary artery lesions, intravenous

immunoglobulin resistance, and coronary artery aneurysms in children with

high or low C-reactive protein to albumin (CRP/Alb) ratio (cut-off level of 2.94

determined by Youden index in the receiver operating characteristic (ROC)

curve analysis). (A) Incidence of coronary artery lesions in children with high or

low CRP/Alb ratio. (B) Incidence of coronary artery aneurysms in children with

high or low CRP/Alb ratio. (C) Incidence of IVIG resistance in children with high

or low CRP/Alb ratio.

Frontiers in Pediatrics | www.frontiersin.org 6 November 2020 | Volume 8 | Article 607631

https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org
https://www.frontiersin.org/journals/pediatrics#articles


Tsai et al. Kawasaki Disease and CRP/Albumin Ratio

was associated with a higher acute coronary aneurysm with
a relative risk of 1.49 (95% CI = 1.17–1.90) (29). Another
previous study also found that IVIG preparations with lower IgA
content is associated with improved coronary artery outcomes
(30). Although we found CRP/Alb ratio was associated with
CAL formation, our data lacked the manufacturing processes
of IVIG we used. Further studies are needed to evaluate
the association among patients’ characteristics, manufacturing
process of IVIG, IVIG resistance and CAL formation in children
with KD.

Several risk scores (11, 12, 31), which were based on Asian
population, have been established to predict IVIG resistance and
CAL in children with KD. However, some previous studies failed
to demonstrate a good discrimination of IVIG resistance and
CAL in non-Japanese children while applying these risk scores
(32, 33). One recent study also demonstrated that these scores
have poor predictive ability in a Caucasian cohort (34). Our
current study showed CRP/Alb ratio is a novel independent
risk factor for CAL in Chinese. Would this finding also being
found in other races and help improve the predictive ability
of previous risk scores? Further studies involving completely
new data from other races and institutions are warranted to
assess the consistence of association between CRP/Alb ratio
and children with KD. Additional studies are also needed
to investigate the superiority of a high CRP/Alb ratio to
the other reported risk factors capable of predicting CAL in
KD children.

CONCLUSION

A high CRP/Alb ratio is a risk factor for CAL and can thus serve
as a novel marker for predicting CAL and IVIG resistance in
children with KD.
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