
Natural History and Acute-phase Predictors of
Medium Coronary Artery Aneurysm Outcomes in
Kawasaki Disease: A 3-year Prospective Cohort
Study
Ying Liu 

West China Second University Hospital, Sichuan University
Shuran Shao 

West China Second University Hospital, Sichuan University
Yimin Hua 

West China Second University Hospital, Sichuan University
Kaiyu Zhou 

West China Second University Hospital, Sichuan University
Jinlin Wu 

West China Second University Hospital, Sichuan University
Chuan Wang 

West China Second University Hospital, Sichuan University

Research Article

Keywords: Kawasaki disease, coronary artery aneurysm, risk factors, prognosis, prothrombin time,
echocardiography

Posted Date: November 4th, 2026

DOI: https://doi.org/10.21203/rs.3.rs-9543953/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

Additional Declarations: No competing interests reported.

https://doi.org/10.21203/rs.3.rs-9543953/v1
https://doi.org/10.21203/rs.3.rs-9543953/v1
https://doi.org/10.21203/rs.3.rs-9543953/v1
https://creativecommons.org/licenses/by/4.0/


 

1 

 

Natural History and Acute-phase Predictors of Medium Coronary Artery Aneurysm 1 

Outcomes in Kawasaki Disease: A 3-year Prospective Cohort Study 2 

 3 

Ying Liu1,2,3,4,5✝, Shuran Shao1,2,3,4,5✝, Yimin Hua1,2,3,4,5, Kaiyu Zhou1,2,3,4,5, Jinlin 4 

Wu1,2,3,4,5*, Chuan Wang1,2,3,4,5* 5 

 6 

✝These authors contributed equally to this work and share first authorship 7 

* These authors are both corresponding authors 8 

 9 

Chuan Wang* wangchuan890403@scu.edu.cn 10 

Jinlin WU* 907940220@qq.com 11 

 12 

1 Key Laboratory of Birth Defects and Related Diseases of Women and Children 13 

(Sichuan University), Ministry of Education, West China Second University Hospital, 14 

Sichuan University, Chengdu, Sichuan, China 15 

2 Key Laboratory of Development and Diseases of Women and Children of Sichuan 16 

Province, West China Second University Hospital, Sichuan University, Chengdu, 17 

Sichuan, China 18 

3 Department of Pediatric Cardiology, West China Second University Hospital, Sichuan 19 

University, Chengdu, Sichuan, China 20 

4 The Cardiac Development and Early Intervention Unit, West China Institute 21 

of Women and Children’s Health, West China Second University Hospital, Sichuan 22 



 

2 

 

University, Chengdu, Sichuan, China 23 

5 Department of Pediatrics, West China Second University Hospital, Sichuan University, 24 

No. 20, 3rd Section, South Renmin Road, Chengdu 610041, China 25 

 26 

Abstract  27 

Background: Kawasaki disease (KD), the leading cause of pediatric acquired coronary 28 

artery aneurysms (CAAs), exhibits heterogeneous outcomes in medium CAAs (4–8 29 

mm), which lack standardized risk stratification. This study aimed to identify acute-30 

phase predictors of prognostic outcomes in medium CAAs to optimize monitoring 31 

strategies.  32 

Methods: A single-center retrospective cohort analyzed 78 KD patients with acute-33 

phase medium CAAs (2013–2021). Serial echocardiography assessed CAA evolution, 34 

defining persistence (medium/giant CAAs) and progression (≥8% diameter increase). 35 

Multivariate logistic regression, ROC analysis, and Kaplan-Meier survival curves 36 

evaluated associations between clinical/laboratory parameters and outcomes.  37 

Results: The persistent group (n=23) exhibited significantly prolonged prothrombin 38 

time (PT: 15.69 ± 5.53 vs. 12.68 ± 2.18 s, P = 0.014) and larger maximum CAA 39 

diameters (maximal CAA: 6.69 ± 1.35 vs. 5.04 ± 0.97mm, P<0.001). Multivariate 40 

analysis identified PT (OR=1.47, 95% CI:1.04–2.08, P = 0.031) and maximal CAA 41 

(OR=3.29, 95% CI:1.16–9.35, P = 0.025) as independent predictors of persistence. 42 

ROC-derived thresholds for risk stratification included PT >13.6s (AUC=0.712) and 43 

maximal CAA ≥5.65mm (AUC=0.857). Kaplan-Meier analysis confirmed significant 44 
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divergence in persistence between threshold-stratified groups (log-rank P<0.001 for 45 

maximal CAA). 46 

Conclusion: Acute-phase PT elevation and maximal CAA diameter ≥5.65mm are 47 

robust predictors of medium CAA persistence. These findings advocate for intensified 48 

surveillance in high-risk subgroups, integrating coagulation profiles and serial 49 

echocardiography to mitigate long-term coronary complications. 50 

 51 

Key words: Kawasaki disease, coronary artery aneurysm, risk factors, prognosis, 52 

prothrombin time, echocardiography. 53 

 54 

Introduction 55 

Kawasaki Disease (KD) is an acute systemic vasculitis that predominantly affects 56 

children under the age of five(1). Despite the administration of intravenous 57 

immunoglobulin (IVIG) together with aspirin has greatly reduced the risk of coronary 58 

involvements, 20-30% of KD patients develop transient coronary artery dilatation 59 

(CAD) and 5-9% will develop coronary artery aneurysms (CAAs) during the acute 60 

stage(2, 3). The management and prognosis of KD differ significantly based on the 61 

duration and magnitude of CAAs.  62 

The prognosis for CAD or small CAAs is generally favorable, with most patients 63 

experiencing complete resolution without long-term complications(4-6). In contrast, 64 

patients with large CAAs mostly show a possible persistence and often require close 65 

monitoring as well as aggressive anti-coagulation therapy or interventional 66 
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procedures(5-13). Patients with medium CAAs, however, present a more complex and 67 

heterogeneous clinical course. These aneurysms may stabilize, regress partially or 68 

progress to larger ones or stenotic lesions due to intimal thickening and fibrosis in the 69 

chronic stage(14-16).  70 

Despite the clinical significance of medium CAAs, their natural history remains 71 

poorly characterized, and predictive factors for their different prognostic outcomes are 72 

inadequately understood. Previous studies have often grouped all CAAs together(4, 17), 73 

obscuring the unique prognostic features and predictive factors specific to medium 74 

CAAs. Furthermore, the predictive value of acute-phase indicators, such as 75 

inflammatory markers and echocardiographic findings, has not been thoroughly 76 

investigated in this subset of patients(5, 18). 77 

This prospective study aims to address these gaps by focusing exclusively on 78 

medium CAAs in a cohort of KD patients receiving standardized treatment. Through 79 

systematic follow-up using echocardiography, we seek to delineate the natural history 80 

of medium CAAs and identify acute-phase predictive factors associated with their 81 

different prognosis. By doing so, this study will provide critical insights into early risk 82 

stratification and inform tailored management strategies for children with medium 83 

CAAs, ultimately improving long-term outcomes. 84 

 85 

Methods 86 

Study design 87 

Patients diagnosed with KD who received IVIG treatment within 10 days from fever 88 
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onset were prospectively enrolled from January 2013 and December 2021 at the West 89 

China Second University Hospital. The diagnosis of KD is based on criteria established 90 

by the American Heart Association’s scientific statement(2) of KD and a pediatric 91 

cardiologist and experienced pediatric echocardiographers determined the diagnosis 92 

and measured CAAs, respectively. Exclusion criteria primarily consisted of other 93 

connective tissue diseases such as systemic lupus erythematosus , as well as other 94 

conditions known to cause coronary artery aneurysms, including congenital coronary 95 

artery fistula and chronic active Epstein-Barr virus infection, et cetera. In addition, for 96 

patients enrolled during and after the COVID-19 pandemic, SARS-CoV-2 infection was 97 

excluded through PCR testing. 98 

Treatment 99 

All patients received the same standard treatment(2) for KD. High-dose IVIG (2 g/kg 100 

given as a single intravenous infusion) and aspirin (30-50 mg/kg/day) were initially 101 

administered within 10 days of illness onset. Initial IVIG resistance was defined as 102 

recurrent or persistent fever or other clinical signs of KD for at least 36 h but not longer 103 

than 7 days after initial IVIG treatment. For patients with IVIG resistance, the second 104 

IVIG (2g/kg given as a single intravenous infusion) was given according to the expert 105 

consensus for the diagnosis and treatment for KD in China. Furthermore, pulse 106 

intravenous methylprednisolone (10-30mg/Kg/day for 3 consecutive days) followed by 107 

oral prednisone (2mg/Kg/day) tapered for 7 days were applied as the additional 108 

treatment if the patient had recurrent or persistent fever even after the second IVIG 109 

administration. Antithrombotic therapy was applied according to CAA size as follows: 110 
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Patients without aneurysms received low-dose aspirin (3-5 mg/kg/day) for 6-8 weeks. 111 

Those with small CAAs were maintained on low-dose aspirin monotherapy until 112 

aneurysm resolution was documented. For medium CAAs, dual antiplatelet therapy 113 

(aspirin 3-5 mg/kg/day plus clopidogrel 0.2 mg/kg/day) was administered. Patients with 114 

giant CAAs received combined anticoagulation (warfarin with target INR 2.0-2.5) plus 115 

low-dose aspirin, with periodic monitoring of anticoagulation intensity. 116 

 117 

Data Collection 118 

Demographic, clinical, and laboratory data were systematically extracted from 119 

electronic medical records and structured questionnaires. Clinical parameters 120 

encompassed days of illness before admission, IVIG resistance, use of 121 

methylprednisolone and diagnostic criteria for incomplete KD and recurrent KD. 122 

Principal KD symptoms recorded were bilateral non-purulent conjunctivitis, perioral 123 

edema, rash, cervical lymphadenopathy (≥1.5 cm), and extremity erythema/edema. 124 

Laboratory biomarkers collected during the acute phase (pre-IVIG) and 48 hours after 125 

initial IVIG (post-IVIG), included complete blood count (CBC), coagulation profile, 126 

liver and renal function tests, sodium, potassium, lipid profile, C-reactive protein (CRP), 127 

and erythrocyte sedimentation rate (ESR). Derived indicators such as neutrophil-to-128 

lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), lymphocyte-to-CRP ratio 129 

(LCR) and systemic immune-inflammation index (SII) were calculated.  130 

 131 

Echocardiographic evaluation and follow-Up 132 
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All echocardiograms were performed by a single senior echocardiologist using a 133 

EPIQ7 ultrasound system (Philips Healthcare, Andover, USA). The absolute 134 

dimensions of the left main coronary artery (LMCA), left anterior descending artery 135 

(LAD), left circumflex (LCX) and right coronary artery (RCA) were recorded from the 136 

parasternal short-axis images. Measurements were obtained starting at LAD and LCX 137 

openings, extending to their junction with LMCA. Additional measurements were taken 138 

0.2–0.5 cm distal to RCA, LAD, and LCX origins. When CAAs occurred in multiple 139 

branches, largest aneurysm diameter was recorded and corresponding Z-scores 140 

calculated. CAAs were defined using Japanese Circulation Society criteria(1): luminal 141 

diameter >3 mm in children <5 years or >4 mm in older children, or 1.5× adjacent 142 

segment diameter. The CAAs were classified as small CAAs (localized dilatation with 143 

<4 mm internal diameter or 2.5≤Z-score <5), medium CAAs (aneurysms with an 144 

internal diameter from ≥4 to <8 mm or 5≤Z-score <10 ), and giant CAAs (aneurysms 145 

with an internal diameter of ≥8 mm or 10≤Z-score). In this study, the size of the 146 

coronary artery and maximal CAA was defined as the largest one during the first month 147 

after KD onset. Besides, the number and location of CAAs had also been included for 148 

further analysis.  149 

A total of 79 KD patients with medium CAA during the first month after disease 150 

onset were enrolled. After excluding 1 case lost during follow-up, 78 patients were 151 

included in the final analysis. Follow-up commenced at hospital discharge, with all 152 

enrolled patients undergoing scheduled echocardiographic evaluations at 2 weeks, 1 153 

month, 2 months, 6 months, 1 year, 2 years, and 3 years post-discharge, as most CAAs 154 
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that undergo regression typically regress within 3 years when spontaneous resolution 155 

occurs. 156 

Patients were stratified into two groups based on the follow-up results, including 157 

regressed group (n=55) and persistence group (n=23) (Figure 1). Regressed group was 158 

defined as normalization of diameter or existence of small CAAs, confirmed with the 159 

use of computed tomography or angiography if indicated when the results of a 2-160 

dimensional echocardiogram showed regression of medium-sized coronary aneurysms, 161 

while persistent group included patients with medium and giant CAAs. Progression(19) 162 

was defined as ≥8% diameter increment across three consecutive echocardiograms 163 

since the second month. Informed written consent was obtained from the parents after 164 

the nature of the study had been fully explained to them. The University Ethics 165 

Committee on Human Subjects at Sichuan University approved the study.  166 

 167 

Statistical Analysis 168 

Statistical analyses were conducted as follows: Initial assessment of data normality 169 

and homogeneity was performed using Shapiro-Wilk and homogeneity of variance tests. 170 

Based on these results, quantitative variables were summarized as mean±standard 171 

deviation for parametric data, whereas qualitative variables were expressed as 172 

frequencies (percentages). For between-group comparisons, continuous variables were 173 

analyzed using either Student’s t-test or Mann-Whitney U test, while categorical 174 

variables were evaluated through χ² test or Fisher’s exact test as appropriate. To 175 

delineate independent predictors of CAA persistence, we first implemented multivariate 176 
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logistic regression adjusted for relevant covariates. Subsequently, receiver operating 177 

characteristic (ROC) curve analysis was utilized to establish optimal diagnostic 178 

thresholds for key predictors. Temporal patterns of CAA regression were comparatively 179 

analyzed using Kaplan-Meier survival curves with log-rank testing. All analyses were 180 

executed in EmpowerStats (v3.3), with statistical significance defined as a two-181 

tailed P < 0.05. 182 

 183 

Results 184 

Study population 185 

78 KD patients with medium CAAs during acute period were included in final 186 

analysis. Based on the final echocardiographic assessments, 55 patients were classified 187 

into the regressed group, among whom 49 achieved normalized coronary artery 188 

diameters and 6 retained small CAAs. Conversely, 18 patients exhibited persistent 189 

medium CAAs, while 5 demonstrated progressive enlargement of CAAs during follow-190 

up, ultimately progressing to giant CAAs. The proportion of medium CAAs regressing 191 

to small or normal size differed significantly across follow-up periods: 56% within the 192 

first year, compared to only 10% in the second year, and merely 4% in the third year. 193 

Specifically, among medium CAAs that regressed to small CAA or normal size within 194 

3 years, the majority (78%) of these regressions occurred within the first year. 195 

Furthermore, progression from medium to giant CAA size occurred exclusively within 196 

the first year with a percentage of 6.4%. In addition, no thrombosis, coronary stenosis, 197 

acute myocardial infarction or death was documented (Figure 2). 198 
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 199 

Risk factors associated with CAA persistence 200 

Although no significant differences were observed in baseline demographics, 201 

clinical manifestations, initial and repeated IVIG resistant rates between groups, the 202 

persistent group exhibited a significantly higher incidence of recurrent KD compared 203 

to the regression group (14.3% vs. 1.8%, P=0.028). Analysis of pre-IVIG laboratory 204 

parameters revealed elevated neutrophil percentages in the persistent group 205 

(66.6%±19.7 vs. 76.3%±14.2, P=0.038), whereas other inflammatory markers, hepatic 206 

and renal function indices, electrolyte levels (sodium, potassium), and lipid profiles 207 

showed no significant difference. Notably, the persistent group demonstrated prolonged 208 

prothrombin time (PT) values (12.7±2.2s vs. 15.7±5.5s, P=0.014). Significant 209 

disparities in coronary artery morphology were also observed between the two groups. 210 

The persistent CAA group exhibited significantly larger RCA diameters at initial 211 

(4.5±1.3mm vs. 6.0±2.0mm, P=0.001) and maximal CAA diameters at 1 month (5.0 ± 212 

1.0mm vs. 6.7 ± 1.3mm, P<0.001), along with higher prevalence of multiple CAAs (P 213 

=0.043) and bilateral involvement (38.6% vs. 66.7%, P=0.027). Furthermore, 214 

aneurysmal progression occurred more frequently in this group (17.5% vs. 85.7%, P 215 

<0.001) (Supplementary Table 1). In addition, post-IVIG laboratory parameters 216 

remained comparable between groups (Table1).  217 

 218 

Table 1. Comparison of Post-IVIG Laboratory Variables Between Regressed and Persistent Medium 219 

CAA in Kawasaki Disease. 220 
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The data are presented as the mean ± standard deviation for continuous variables and as the 221 

frequency (frequency) for the categorical variables. 222 

Abbreviations: IVIG, intravenous immunoglobulin; WBC, white blood cell; PLT, platelet; CRP, 223 

C-reactive protein; ESR, erythrocyte sedimentation rate; NLR, neutrophil-to-lymphocyte ratio; 224 

LCR, lymphocyte-to-CRP ratio; PLR, platelet-to-lymphocyte Ratio; SII, systemic immune-225 

inflammation index. * Statistically significant (P<0.05). 226 

 227 

Multivariate analysis analysis and Kaplan-Meier survival  228 

Multivariate logistic regression identified PT and maximal CAA diameter at 1 month 229 

as the independent predictors of CAA persistence after adjusting for confounders (Table 230 

2). The 13.6 PT cutoff value was 64.7% sensitive and 73.5% specific [area under the 231 

ROC curve (AUC), 0.712, P=0.014]. A 5.65 cutoff value for the maximal CAA at 232 

1month of onset was 85.7% sensitive and 80.7% specific (AUC, 0.857; P<0.001) (Table 233 

3 and Figure 3). 234 

 235 

Table 2. A Multivariate Logistic Regression Model for CAA Persistence in Kawasaki Disease.  236 

Variables β OR 95% CI P value 

Percentage of neutrophil (pre-IVIG) 0.049 ± 0.026 1.05 0.99–1.11 0.061 

PT 0.383 ± 0.177 1.47 1.04–2.08 0.031* 

 Regressed Group (n=55) Persistent Group (n=23) P value 

WBC count (10^9/L) 10.21 ± 6.82 10.68 ± 5.43 0.461 

Percentage of neutrophil (%) 48.59 ± 20.00 57.32 ± 23.87 0.122 

Percentage of lymphocyte (%) 39.97 ± 19.73 31.04 ± 19.88 0.115 

Hemoglobin (g/L) 107.19 ± 11.55 104.10 ± 10.90 0.338 

PLT count (109/L) 528.54 ± 235.09 430.38 ± 153.94 0.149 

CRP (mg/L) 26.26 ± 26.51 43.34 ± 40.42 0.085 

NLR 2.12 ± 2.38 3.75 ± 3.79 0.121 
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Recurrent KD 0.889 ± 2.346 2.43 0.03–205.06 0.705 

RCA -0.139 ± 0.394 0.87  0.40–1.88 0.725 

Maximal CAA 1.191 ± 0.533 3.29 1.16–9.35 0.025* 

CAA Number -0.677 ± 0.986 0.51 0.07–3.51 0.492 

CAA Location 1.676 ± 1.653 5.35  0.21–136.72 0.311 

Abbreviations: IVIG, intravenous immunoglobulin; KD, Kawasaki Disease; PT, prothrombin 237 

time; RCA, right coronary artery; CAA, coronary artery aneurysm. * Statistically significant 238 

(P<0.05). 239 

 240 

Table 3. Receiver operating characteristic analysis of PT and maximal CAA for CAA Persistence in 241 

Kawasaki Disease. 242 

Variables PT  Maximal CAA  

Cut off value 13.6 5.65 

Sensitivity % 64.7 85.7 

Specificity % 73.5 80.7 

AUC 0.712 0.857 

P 0.014* <0.001* 

Abbreviations: PT, prothrombin time; CAA, coronary artery aneurysm, AUC, area under curve. * 243 

Statistically significant (P<0.05) 244 

 245 

Based on the level of PT, KD patients with medium CAAs were divided into high-PT 246 

group (n = 20) and low-PT groups (n = 31) by cut-off of 13.6s. Based on the maximal 247 

diameter of CAA at one month, KD patients with medium CAAs were divided into 248 

higher group (n = 29) and lower groups (n = 29) by cut-off of 5.6mm. Kaplan-Meier 249 

analysis confirmed significant divergence in CAA persistence between groups stratified 250 

by these thresholds: PT (log-rank P = 0.0053) and maximal CAA (log-rank P < 0.001) 251 
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(Figure 4).  252 

 253 

Discussion 254 

This prospective study represented the largest reported cohort focusing exclusively 255 

on medium CAAs to date. Not only we delineate the natural history of medium CAAs 256 

with a follow-up period of 3 years through a longitudinal echocardiography, but 257 

predictors of prognostic outcomes in medium CAAs were also explored. We found that 258 

the first year represented the period of greatest dynamism in CAA size during follow-259 

up, encompassing both the majority of regressions to small CAA or normal size (78%) 260 

and all progression events to giant CAA. Despite this progression, no malignant events 261 

such as thrombosis, myocardial infarction, coronary artery stenosis, or death occurred 262 

during the follow-up period. This finding highlights the importance of ongoing 263 

surveillance and careful management to mitigate potential risks. In addition, we 264 

observed that significantly higher pre-IVIG NLR and higher incidence of repeated IVIG 265 

resistance as well as lower age of onset might indicate greater chance to progress for 266 

patients with medium CAAs. Moreover, we found that the maximal absolutely internal 267 

diameter of the coronary artery at 1 month after onset were highly associated with both 268 

the progression and persistence of medium-sized CAAs. Importantly, a higher than 269 

13.6s of PT before IVIG refusion during the acute stage possessed predictive power for 270 

patients with persistent CAAs. These findings underscore the dual role of 271 

morphological severity and systemic inflammation/coagulopathy in driving medium 272 

CAA outcomes. 273 
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Prior investigations have systematically identified several risk factors or scoring 274 

systems to predict CALs in KD patients(20-22). However, the majority of the included 275 

studies enrolled with CAD and small CALs. Later large-scale cohort studies further 276 

delineated the natural history of CAAs. For instance, Friedman et al (4) analyzed 2860 277 

KD patients (500 with CAAs) in the U.S, identifying progressive risks associated with 278 

earlier diagnostic eras (pre-IVIG standardization), baseline medium-giant CAAs, and 279 

bilateral involvement. Similarly, Kato et al (5) reported that reduced regression rates 280 

linked to more than 1 year old at diagnosis, earlier treatment decades, and giant CAAs. 281 

Nevertheless, these findings highlight inherent challenges in longitudinal studies, such 282 

as evolving protocols (e.g., IVIG timing, adjunctive therapies, monitoring criteria), 283 

introducing confounding biases. To address these gaps, our study enrolled a 284 

homogeneous cohort under a uniform treatment protocol, controlling for temporal and 285 

therapeutic variables, thereby isolating medium CAA-specific risk factors. 286 

Our study observed a higher prevalence of recurrent KD in the persistent CAA group, 287 

though multivariate analysis revealed no independent association between recurrence 288 

and outcomes. In contrast, prolonged PT consistently emerged as a significant predictor 289 

of CAA persistence. This finding aligns with Xi et al’s (23) report linking elevated PT 290 

to persistent CAL in recurrent KD patients. Notably, our prior work identified PT 291 

elevation as a key biomarker in IVIG resistance and Kawasaki disease shock syndrome 292 

(KDSS) (24), where it synergized with fibrin degradation products, antithrombin III, 293 

and D-dimer to predict KDSS onset. Despite conflicting evidence exists, a study 294 

reported reduced PT levels in CAL patients(25), while other cohorts, including Yi et 295 
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al’s demonstration of PT’s correlation with IVIG resistance(26) and Yang et al’s 296 

identification of PT as an independent predictor of retinol-binding protein 4 (RBP4, a 297 

cardiovascular risk marker depleted in CAL patients) (27), supported the prognostic 298 

relevance of PT. 299 

Mechanistically, prolonged PT may reflect either impaired hepatic synthesis or 300 

accelerated consumption of coagulation factors(24). The liver, a frequent target of KD-301 

related pathology via NK cell-mediated vascular injury, is central to clotting factor 302 

production. Concurrently, neutrophil extracellular traps (NETs), pro-thrombotic 303 

structures generated by activated neutrophils, exacerbate coagulation cascade 304 

activation and complement-driven liver damage, creating a vicious cycle of hepatic 305 

dysfunction and hyper-coagulability. This dual pathway underscores the interplay 306 

between immune dysregulation, hepatic compromise and coagulopathy in KD 307 

progression. Considering the limited predictive ability of single indicator, we can only 308 

assume that PT played a role as a surrogate marker integrating multiple 309 

pathophysiological processes such as systemic inflammation, impaired liver function, 310 

and coagulation abnormalities. These factors collectively contribute to the complex 311 

biological mechanisms underlying KD and its complications, including the 312 

development and progression of CAAs. Therefore, our finding suggested that CAA 313 

progression might not be related simply to the original CAA size but also to the 314 

integrative inflammation condition. 315 

CAA diameter, number, and anatomic location have been widely debated as 316 

prognostic determinants in KD. While McCrindle et al (6) suggested higher regression 317 



 

16 

 

rates for aneurysms localized in LAD and LCX. Advani et al (16) reported no 318 

significant association between CAA location and outcomes. Conversely, Zhang et al 319 

(18) identified multiple CAAs as a predictor of prolonged lesion duration. In our cohort, 320 

although CAA multiplicity and location exhibited univariate significance, multivariate 321 

analysis revealed maximum CAA diameter at one month as the dominant predictor of 322 

persistence, which was consistent with its established role in regression dynamics and 323 

cardiovascular risk stratification. Focusing on medium CAAs, we determined an 324 

optimal prognostic diameter threshold of 5.65mm, with relatively higher predictive 325 

ability, aligning closely with prior studies Chen et al (28), who utilized cardiac CT in 326 

18 KD patients, identified 5.6 mm as the critical cutoff, while Tsuda et al (17) derived 327 

a similar threshold of 5.7 mm through longitudinal analysis of a total of 195 CAAs. 328 

This remarkable consistency across methodologies suggests that a diameter of ~5.6–329 

5.7 mm may demarcate a hemodynamic tipping point, beyond which endothelial shear 330 

stress and impairing vascular repair mechanisms. 331 

The temporal trajectory of CAA evolution has been well-characterized. Tsuda et al 332 

(17) reported median CAA emerged at 12 days post-onset, peaking around day 30, 333 

while parallel study (29) noted progressive dilatation rates escalating through day 10. 334 

These observations aligned with the established timeline of acute vasculitis, which 335 

persists for up to seven weeks after disease onset (30). During this critical period, the 336 

systemic inflammation of KD leads to widespread vascular damage, particularly 337 

affecting the coronary arteries, supporting the inflammatory process is a key driver of 338 

CAA formation and progression. These factors exacerbate the inflammatory response 339 
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and prolong vascular damage, increasing the likelihood of aneurysm development. 340 

Similarly, the timeline of acute vasculitis provides a framework for understanding the 341 

temporal relationship between laboratory abnormalities and clinical outcomes in KD. 342 

Collectively, these associations suggest that CAA progression may signify persistent 343 

sub-clinical inflammation or hemodynamic abnormality, perpetuating a cycle of 344 

vascular remodeling. This hypothesis warrants validation through the targeted studies 345 

integrating serial biomarkers and advanced imaging modalities. 346 

 347 

Limitations 348 

This study has several potential limitations. Firstly, our hospital is the largest 349 

pediatric medical center in Southwest China, which may lead to a selection bias due to 350 

a higher number of severely ill patients being admitted to this facility. Secondly, our 351 

study was performed with strict inclusion and exclusion criteria. The findings of this 352 

study are, therefore, applicable only to Chinese KD patients receiving the standardized 353 

IVIG treatment (2 g/kg) within 10 days of the onset of fever. Thirdly, the follow-up 354 

duration was limited to three years, extending this period may be warranted in future 355 

research.Lastly, despite sourcing cases from a high-volume pediatric referral center 356 

over a 9-year span, the rarity of KD with medium CAA yielded a limited sample size, 357 

reducing analytical robustness and precision. Although the current sample size is 358 

limited, this cohort represents the largest reported prospective series specifically 359 

focused on medium CAAs to date. Future investigations should prioritize multi-360 

institutional collaborations to assemble larger cohorts for validation. 361 
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 362 

Conclusion 363 

Patients with medium CAAs who have higher PT of pre-IVIG during the acute stage 364 

and maximal diameters of CAA at 1month of onset were more likely to develop large-365 

sized CAA. Nevertheless, progressive coronary dilatation may increase the risk of more 366 

severe coronary damage and dramatically prolong coronary artery normalization time. 367 

Thus, aggressive risk modifications should be designed for the surveillance and 368 

prevention of late cardiovascular events. 369 

 370 
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Figure 1. Flow chart of patients with Kawasaki disease (KD) and medium coronary 517 

artery aneurysm (CAA). Initially, 400 KD patients with coronary artery lesion were 518 

recruited in our cohort. After excluding patients with only artery dilation or small 519 

CAA, or with both medium and giant CAA, 79 patients proceeded to the follow-up 520 

process. Expect that one patient was lost to follow-up at the 1-month interval, the 521 

remaining patients continued follow-up until 3 years. 522 

 523 

 524 

Figure 2. The coronary artery aneurysm status of Kawasaki disease patients at different 525 

time points during follow-up. 526 

 527 

 528 

Figure 3. Receiver Operating Characteristic (ROC) curve for maximal CAA and PT in 529 

Predicting Persistent Group. Abbreviations: CAA, coronary artery aneurysm; PT, 530 

prothrombin time; AUC, area under curve. 531 
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 533 

Figure 4. Kaplan-Meier curves for CAA regression. Abbreviations: PT, prothrombin 534 

time. 535 
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