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Effects of an interdisciplinary psychiatric treatment model on psychiatric diagnosis and psychotropic
prescribing in youth with autism spectrum disorder and severe maladaptive behaviors: A retrospective
pre-post comparison study
Napat Sittanomai', Vikram Dua’

'Division of Child and Adolescent Psychiatry, Department of Pediatrics, Faculty of Medicine Siriraj Hospital,

Mahidol University, Bangkok, Thailand
*Treatment Research and Education for Autism and Developmental Disorders ( TRE-ADD), Surrey Place,

Toronto, Canada

Abstract

Background: Children and adolescents with autism spectrum disorder (ASD) and co-occurring intellectual
disability who present with severe maladaptive behaviors often have complex psychiatric needs. Psychiatric
comorbidities may be under-recognized, and psychotropic medications are frequently prescribed, sometimes
in multiple combinations. An interdisciplinary psychiatric treatment model (IPTM) may improve diagnostic
clarification and support more targeted psychotropic prescribing.

Objective: To examine the effects of implementing an Interdisciplinary Psychiatric Treatment Model (IPTM)
on psychiatric diagnoses and psychotropic prescribing patterns among children and adolescents with ASD,
intellectual disability, and severe maladaptive behaviors.

Methods: This retrospective pre-post comparison study reviewed medical records of patients treated in the
TRE-ADD program, Surrey Place, Toronto, Canada, between 2010 and 2017. TRE-ADD is an intensive
outpatient program based on applied behavior analysis. Thirty-five patients were included, comprising 19 in
the pre-IPTM group and 16 in the post-IPTM group. Data collected included demographic characteristics,
psychiatric diagnoses, and prescribed psychotropic medications. Comparisons between the two groups were
conducted at admission and after 12 months of follow-up.

Results: Participants were aged 8—17 years, with a mean age of 11.46 + 2.67 years. Baseline demographic and
clinical characteristics did not differ significantly between groups. At the 12-month follow-up, anxiety
disorders were more frequently identified in the post-IPTM group than in the pre-IPTM group (25.0% vs.

0.0%, p value 0.035). Numerical differences were also observed in the direction of higher overall psychiatric
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comorbidities and lower psychotropic polypharmacy and second generation antipsychotics (SGA) use,
although these findings did not reach statistical significance.

Conclusions: IPTM implementation may improve identification of psychiatric comorbidities and support
more diagnosis-informed psychotropic prescribing. However, this was a small retrospective single-center
study, and the findings should be interpreted cautiously.

Keywords: Autism Spectrum Disorder; Intellectual Disability; Polypharmacy; Antipsychotic Agents; Child

and Adolescent
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Introduction

Children and adolescents with autism spectrum disorder ( ASD) are frequently prescribed
psychotropic medications, often to address maladaptive behaviors.” In one large study, 64% of 33,565
children with ASD had been prescribed at least one psychotropic medication.’ The most commonly prescribed
classes in this population are antipsychotics, followed by stimulants and selective serotonin reuptake
inhibitors (SSRIs).””

Psychotropic polypharmacy, defined as the concurrent use of two or more psychotropic medications
in the same individual, is particularly common in children with ASD who exhibit maladaptive
behaviors. ™' This pattern may increase the risk of adverse drug effects and drug-drug interactions.
Polypharmacy is of particular concern for individuals with ASD and intellectual disability (ID) as
communication difficulties may limit their ability to report internal experiences or adverse effects. Older age,
psychiatric comorbidities, aggressive behaviors and caregiver burden have been identified as predictors of
polypharmacy.lz'14 Recent systematic reviews also indicate that psychotropic polypharmacy remains highly
prevalent, particularly among adolescents with ASD who exhibit aggression and self-injurious behaviors."”

Psychotropic medications are not risk-free; in particular, increasing evidence has highlighted the
adverse effects of second-generation antipsychotics (SGAs) in children and adolescents, especially metabolic
complica‘tions.16 " Previous studies have shown that 56% to 84% of youth receiving SGAs experience
significant weight gain as well as significant increases in cholesterol and low-density lipoprotein levels."
Given that many individuals remain on these medications for prolonged periods, the long-term health
consequences may be substantial. Furthermore, children with ASD who lack access to adequate behavioral
services are more likely to receive psychotropic medications to manage challenging behaviors."” Although one
previous study found that access to psychiatric consultation was associated with a higher likelihood of
polypharmacy(’, we hypothesized that prescribing within an interdisciplinary psychiatric treatment model
(IPTM) would be more data-driven and clinically targeted.

An IPTM is an approach designed to improve the quality and coordination of psychiatric care for
individuals with complex developmental and behavioral needs by integrating psychiatry within an
interdisciplinary team. Conceptually, such a model may influence diagnostic and prescribing patterns through
several mechanisms: longitudinal observation of the patient across settings by the interdisciplinary team,

cross-disciplinary input into the assessment of behavioral function and contributing factors, and shared
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clinical decision-making between psychiatrists and behavioral clinicians. These processes may improve
recognition of co-occurring psychiatric conditions and reduce reliance on less specific pharmacologic
approaches.

The TRE-ADD ( Treatment Research and Education for Autism and Developmental Disorders)
program at Surrey Place in Toronto, Canada, is an intensive day-treatment program serving children and
adolescents with ASD, intellectual disability and severe maladaptive behaviors. TRE-ADD admits patients for
6 to 18 months into day-treatment classrooms located in community schools. Each classroom serves up to four
students supported by a staff-to-student ratio of 1: 1 or 2: 1. Patients in TRE-ADD are medically and
psychiatrically complex. Nearly all have undergone trials of multiple psychotropic medications for behavioral
management; many are followed by multiple medical and developmental professionals. Frequent emergency
room visits related to dangerous behaviors are also common.

Prior to 2014, TRE-ADD functioned primarily as an applied behavior analysis (ABA)-based program
in which treatment plans were created and implemented by a Board Certified Behavior Analyst (BCBA) and a
teacher. Although patients had access to consultation from other disciplines, including psychiatry, psychology
and speech-language pathology, these services were delivered within a consultation model rather than through
a fully integrated interdisciplinary treatment plan.

In 2014, TRE-ADD was redesigned to establish a true interdisciplinary treatment model. Under the
new model, each patient receives an interdisciplinary treatment plan co-developed by a team that includes a
behavior analyst, child psychiatrist, nurse, special educator, social worker, psychologist, speech-language
pathologist and occupational therapist. Unlike the previous consultation model in which psychiatrists were
primarily involved in crisis management, the IPTM allows proactive psychiatric input to be integrated with
behavioral and functional data. Team communication occurs both informally daily and formally during
weekly interdisciplinary meetings. Given the ABA orientation of the program, treatment decisions continue to
emphasize measurement-based practice. A more detailed description of TRE-ADD has been published
previously.20

Within an ABA-oriented program, the IPTM framework may facilitate measurement-based
assessment and treatment of maladaptive behaviors arising from non-operant sources, including psychiatric
conditions, medical problems, communication difficulties, learning challenges, and psychosocial stressors.

This shift allows the program to become more family-centered, patient-centered, and evidence-based.
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Evidence from Thailand and Asia regarding psychotropic prescribing and interdisciplinary psychiatric
care in youth with ASD remains limited. Therefore, findings from specialized service models abroad may help
inform the development of team-based care pathways for children with ASD and severe behavioral problems
in Thai pediatric and child mental health services.

The present study compared psychiatric treatment patterns between two cohorts of patients enrolled in
TRE-ADD: a pre-IPTM cohort treated under the earlier consultation model and a post-IPTM cohort treated
after implementation of the redesigned interdisciplinary model. We focused specifically on psychiatric
diagnoses and psychotropic prescribing patterns as indicators of the quality and specificity of psychiatric care.
We hypothesized that implementation of the IPTM would be associated with improved identification of

psychiatric comorbidities and more targeted psychotropic prescribing.

Objective
To examine the effects of implementing an interdisciplinary psychiatric treatment model (IPTM) on
psychiatric diagnoses and psychotropic prescribing patterns in children and adolescents with autism spectrum

disorder, intellectual disability, and severe maladaptive behaviors.

Methods
Study design and subjects

This retrospective pre-post comparison study was conducted using medical records from the TRE-
ADD program at Surrey Place, Toronto, Canada, a specialized intensive treatment program for children and
adolescents with ASD, intellectual disability, and severe maladaptive behaviors. The program is based on
applied behavior analysis and provides intensive interdisciplinary assessment and treatment. Prior to 2014,
care was delivered primarily through a consultation model. In 2014, the program was redesigned to establish
an interdisciplinary psychiatric treatment model (IPTM). Under the redesigned model, patients received care
from a team that included behavioral, psychiatric, nursing, educational, and allied health professionals
working within a shared treatment framework.

This study included patients admitted to the TRE-ADD program before and after implementation of
the IPTM in 2014. Patients admitted prior to the redesign were assigned to the pre-IPTM group, whereas those

admitted after implementation of the IPTM were assigned to the post-IPTM group. Patients were grouped
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according to the period of admission to the program. The pre-IPTM and post-IPTM groups therefore
represented two admission cohorts defined by service era, rather than repeated observations of the same
patients across both periods.

All patients admitted to TRE-ADD between 2010 and 2017 were screened for eligibility. Inclusion
criteria were: (1) age younger than 18 years at admission, and (2) participation in the program for at least one
year. Patients were excluded if their charts were incomplete with respect to the required study variables.
Because TRE-ADD serves a highly specialized population, the study used a convenience sample consisting of
all eligible patients during the study period. A formal sample size calculation was not performed.

Data Collection

Clinical charts and electronic databases were reviewed by the principal investigator, and predefined
data elements were extracted using a structured chart review approach. For each subject, demographic and
clinical data were collected, including age, sex, level of intellectual disability, and established psychiatric
comorbid diagnoses documented in the medical record by the treating clinical team. Psychiatric diagnoses
were based on routine clinical assessments conducted within the program and recorded in the chart according
to contemporaneous diagnostic practice during the study period. Data were collected at admission to TRE-
ADD, and again after one year in the program. Psychiatric comorbidities of interest included attention deficit/
hyperactivity disorder (ADHD), mood disorders, anxiety disorders, tic disorders/Tourette syndrome, and
oppositional defiant disorder (ODD). Prescription data were categorized by medication class, including
second-generation antipsychotics (SGAs; risperidone, olanzapine, aripiprazole, and quetiapine)
psychostimulants ( methylphenidate, dexmethylphenidate, amphetamine and dextroamphetamine) , alpha-2
agonists ( clonidine and guanfacine) , SSRIs ( fluoxetine, escitalopram, citalopram, fluvoxamine, and
sertraline).

Psychotropic polypharmacy was defined as the concurrent prescription of two or more psychotropic
medications, consistent with definitions used in prior ASD psychopharmacology literature.”"" For all subjects
prescribed an SGA, an estimated dose equivalent was calculated. > Occasional or as-needed (PRN)
medications were not included in this calculation. Standardized severity measures for psychiatric
comorbidities, core autism symptoms, and maladaptive behaviors were not consistently available in the chart

data and therefore were not included in the analysis.
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Statistical Analysis

The analysis included all patients with available data at both admission and the one-year follow-up.
Continuous variables are presented as means and standard deviations (SDs), whereas categorical variables are
presented as frequencies and percentages. Comparisons between the pre-IPTM and post-IPTM groups were
performed using the chi-square test or Fisher’s exact test for categorical variables (including demographic
characteristics and the proportion of patients receiving psychotropic medications), and the independent t-test for
continuous variables. SGA dose equivalents were analyzed using the Mann-Whitney U test because of the non-
normal distribution of the data. All analyses were performed using SPSS version 23.0. Statistical significance
was set at p value < 0.05.

Because the study involved multiple exploratory comparisons across psychiatric comorbidities and
medication classes, the results should be interpreted with caution. No formal adjustment for multiple
comparisons was applied, given the small sample size and exploratory nature of the study.

Ethical considerations

This study was approved by the Surrey Place Centre Research Ethics Board (REB ID#180416VD). As
this was a retrospective chart review using existing clinical records, the study was conducted using de-identified
data in accordance with institutional requirements. The requirement for informed consent was waived by the

ethics board in keeping with the retrospective design and minimal-risk nature of the study.

Results

Between 2010 and 2017, 41 patients admitted to TRE-ADD met the inclusion criteria, including 23 in
the pre-IPTM group and 18 in the post-IPTM group. Six patients were excluded because of incomplete data,
resulting in a final sample of 35 subjects: 19 in the pre-IPTM group and 16 in the post-IPTM group.

Participant characteristics are presented in Table 1. The pre-IPTM and post-IPTM groups did not
differ significantly in age (11.2 +2.84 years vs. 11.8 + 2.52 years, p value 0.560), sex (94.7% vs. 93.8% male,
p value 1.000), or level of intellectual disability. Two patients in the pre-IPTM group had no formally
documented level of intellectual disability in the available chart data. This likely reflects incomplete
documentation in a retrospective chart review rather than a difference in the intended clinical population

served by the program.
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Table 1. Demographic and clinical characteristics at admission

Demographic data Pre-IPTM group Post-IPTM group p value
(n=19) (n=16)

Age (years): Mean (SD) 11.2(2.8) 11.8(2.5) 0.560
Age (months) at ASD diagnosis (SD) | 45.63 (13.12) 39.44 (12.18) 0.160
Gender: n (%) 1.000

Male 18 (94.7) 15(93.8)

Female 1(5.3) 1(6.3)
ID severity: n (%) 0.633

Mild 6 (31.6) 4 (25.0)

Moderate 7 (36.8) 7 (43.8)

Severe 4(21.1) 4 (25.0)

Profound 0(0.0) 1(6.2)

No ID documented 2(10.5) 0(0.0)
Psychiatric comorbidities: n (%)
Overall psychiatric comorbidities 5(26.3) 4 (25.0) 1.000
ADHD 3(15.8) 2(12.5) 1.000
Anxiety disorders 1(5.3) 1(6.3) 1.000

*p value < 0.05
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As shown in Table 2, the frequency and pattern of psychiatric comorbidities at admission were
similar between the two groups. At the one-year follow-up, anxiety disorders were significantly more frequent
in the post-IPTM group than in the pre-IPTM group (25.0% vs. 0.0%, p value 0.035). The post-IPTM group
also had a numerically higher proportion of overall psychiatric comorbidities at follow-up (62.5% vs. 31.6%,

p value 0.095) and a numerically higher frequency of identified tic disorders/Tourette syndrome (25.0% vs.

10.5%, p value 0.379), although these differences were not statistically significant.

Table 2. Psychiatric comorbidities at admission and one-year follow-up.

Psychiatric Admission One-year follow-up
comorbidities Pre-IPTM Post- p value Pre- Post-IPTM | p value

(n=19) IPTM IPTM (n=16)

n (%) (n=16) (n=19) n (%)
n (%) n (%)

Overall psychiatric 5(26.3) 4(25.0) 1.00 6 (31.6) 10 (62.5) 0.095
comorbidities
ADHD 3(15.8) 2(12.5) 1.00 4(21.1) 4(25.0) 1.00
Tics/Tourette 0 0 1.00 2(10.5) 4(25.0) 0.379
syndrome
Anxiety disorders 1(5.3) 1(6.3) 1.00 0 4 (25.0) 0.035%
Mood disorders 1(5.3) 0 1.00 0 1(6.3) 0.457
Oppositional defiant 1(5.3) 1(6.3) 1.00 0 0 1.00
disorder

*p value < 0.05

Data are presented as n (%). P values compare the pre-IPTM and post-IPTM groups at each time point using

Fisher’s exact test.
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Psychotropic prescribing patterns at admission and at the one-year follow-up are shown in Table 3.
Although none of the between-group differences reached statistical significance, several numerical differences
were observed. At one year, the post-IPTM group had lower psychotropic polypharmacy (37.5% vs. 47.4%, p
value 0.557) and lower use of SGAs (50.0% vs. 68.4%, p value 0.268) than the pre-IPTM group. In contrast,
SSRI prescribing was numerically higher in the post-IPTM group (37.5% vs. 10.5%, p value 0.105). These
observed differences did not reach statistical significance. SGA dose equivalents were similar between groups
at admission (mean 116.70 & 13.77 vs. 111.64 £ 28.70, p value 0.633) and at the one-year follow-up (130.98 +
46.21 vs. 114.44 +£29.61, p value 0.645).

Table 3. Psychotropic prescribing patterns at admission and at one-year follow-up

Prescribing pattern Admission One-year follow-up
Pre-IPTM Post- p value Pre- Post-IPTM | p value
n=19) IPTM IPTM (n=16)
n (%) (n=16) (n=19) n (%)
n (%) n (%)
Polypharmacy 7 (36.8) 4 (25.0) 0.452 9(47.4) 6 (37.5) 0.557
SGAs 10 (52.6) 8(50.0) 0.877 13 (68.4) 8 (50.0) 0.268
SSRIs 1(5.3) 2(12.5) 0.582 2 (10.5) 6(37.5) 0.105
Alpha-2 agonists 3(15.3) 1(6.3) 0.608 6(31.6) 1(6.3) 0.096
Stimulants 6 (31.6) 2(12.5) 0.244 8 (42.1) 2(12.5) 0.071

*p value < 0.05
Data are presented as n (%). Polypharmacy was defined as the concurrent use of two or more psychotropic
medications. P value compare the pre-IPTM and post-IPTM groups at each time point using Fisher’s exact

test.
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Discussion

This study examined the impact of implementing an interdisciplinary psychiatric treatment model
within an intensive behaviorally oriented treatment program for youth with ASD and severe maladaptive
behaviors. Under the IPTM, psychiatrists collaborated with the interdisciplinary team in admission decisions,
comprehensive assessments, treatment formulation, and medication management. Our findings suggest that
transitioning from the previous consultation model to an integrated interdisciplinary model may improve
diagnostic clarification and support more targeted psychotropic prescribing.

The patients treated before and after the IPTM implementation did not differ significantly in baseline
characteristics. Across both groups, psychotropic medication use was common, and a substantial proportion of
patients received more than one psychotropic agent. However, at the one-year follow-up, the post-IPTM group
showed numerically lower rates of polypharmacy and SGA use, and numerically higher rates of SSRI
prescribing, than the pre-IPTM group. Because these differences were not statistically significant and the
sample size was small, they should be interpreted cautiously. At most, these findings may be considered
preliminary observations that warrant confirmation in larger studies with more rigorous designs.

Aggressive and other severe maladaptive behaviors in children with ASD are often multifactorial in
origin. Contributing factors may include psychiatric disorders, communication difficulties, environmental
triggers, medical conditions, and learning-related challenges. Within the IPTM, psychiatric comorbidities
were more frequently identified at follow-up, particularly anxiety disorders, which were significantly more
common in the post-IPTM group than in the pre-IPTM group at one year. One possible interpretation is that
the interdisciplinary model facilitated more comprehensive assessment and improved recognition of co-
occurring psychiatric conditions.

However, alternative explanations should also be considered. The higher rate of anxiety disorder
diagnoses in the post-IPTM group may not solely reflect improved recognition. It may also have been
influenced by changes in diagnostic practice over time, including broader clinical attention to internalizing
symptoms in ASD during the DSM-5 era, differences in psychiatrists or diagnostic styles across study periods,
or selection bias if patients admitted during the later period had somewhat different symptom profiles. In
addition, because no adjustment was made for multiple comparisons, the possibility of a chance finding
cannot be excluded. Therefore, the anxiety-related finding should be considered preliminary rather than

definitive.
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The increased identification of anxiety disorders in the post-IPTM group may nevertheless be
clinically relevant. Recent reviews of psychopharmacological treatment in ASD highlight the importance of
aligning medication selection with specific psychiatric comorbidities and target symptoms.BAnxiety
symptoms are common and often under-recognized in autistic youth.24 In our study, the post-IPTM group also
showed a higher rate of SSRI prescribing at one-year follow-up, although the between-group difference did
not reach statistical significance. Taken together, these findings may be consistent with the possibility that
IPTM supported more diagnosis-informed prescribing, with treatment patterns becoming more aligned with
identified internalizing symptoms rather than relying primarily on broader or less specific medication
strategies. Nonetheless, this interpretation remains tentative and should be confirmed in adequately powered
studies.

The finding of a significantly higher rate of anxiety disorders in the post-IPTM group is noteworthy;
however, it should be interpreted cautiously. Given the number of exploratory comparisons performed in this
study and the absence of adjustment for multiple comparisons, the possibility of a chance finding cannot be
excluded. Therefore, this result should be considered preliminary and requires confirmation in larger studies
with more robust analytic approaches.

We also observed numerically higher rates of identified tic disorders/Tourette syndrome in the post-
IPTM group at one-year follow-up, although the between-group difference was not statistically significant.
One possible explanation is that the interdisciplinary model improved the team’s ability to distinguish tic
symptoms from other stereotypic, disruptive, or maladaptive behaviors. More accurate diagnostic formulation
may have supported closer monitoring, behavioral strategies, or more selective medication use, rather than
automatic escalation of antipsychotic treatment.

Prior literature has raised concerns that psychotropic medications in individuals with ASD may at
times be prescribed in the absence of clearly documented psychiatric indications.”” In our study,
implementation of the IPTM was associated with a higher proportion of identified psychiatric comorbidities at
follow-up and a prescribing pattern characterized by numerically lower SGA use and numerically higher SSRI
use. Although these observations should be interpreted cautiously, they are consistent with the possibility that
a specialized interdisciplinary psychiatric service model may support more targeted and individualized

treatment planning.
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A possible mechanism underlying these prescribing changes is that psychiatrists working outside an
interdisciplinary framework may be more likely to prescribe medications primarily to manage outward
behavioral crises, such as agitation or aggression, without the benefit of longitudinal functional, behavioral,
and contextual data. In contrast, the IPTM allows psychiatrists to work within a team that observes the patient
across settings and over time. This broader perspective may help improve diagnostic precision and promote
better integration of psychopharmacologic and non-pharmacologic interventions.”

The relevance of these findings to Thailand deserves consideration. In Thai clinical settings, children
and adolescents with ASD and severe behavioral problems are often managed across fragmented systems
involving developmental pediatrics, child psychiatry, psychology, schools, and rehabilitation services. A fully
resourced IPTM similar to TRE-ADD may be difficult to implement directly because of constraints in
workforce capacity, including the limited number of child and adolescent psychiatrists, behavior analysts, and
other specialized professionals. However, the core principles of the model may still be adaptable to the Thai
context. For example, stepped interdisciplinary case review, school-based or hospital-based collaborative care
pathways, and closer integration between behavioral and psychiatric services may be feasible approaches.
Thus, while the specific TRE-ADD model may not be directly generalizable, its underlying team-based
framework may offer a useful direction for service development in Thailand.

This study has several limitations. First, the sample size was small, which limited statistical power
and may have reduced the ability to detect clinically meaningful between-group differences. Second, the
retrospective chart-review design limited available data to what had been recorded in routine clinical
documentation. Third, this was a single-center study conducted in a highly specialized program, which may
limit generalizability to other clinical settings. Fourth, because this was a pre-post service evaluation rather
than a randomized study, factors other than the IPTM may have differed between the periods before and after
2014. Over a 3- to 4-year interval on either side of implementation, secular changes in diagnostic practice,
prescribing culture, clinician experience, or program policies may also have influenced the findings. In
addition, the higher rates of identified psychiatric comorbidities in the post-IPTM group may reflect improved
recognition through more comprehensive assessment rather than a true difference in underlying prevalence.
Finally, the study did not directly assess behavioral outcomes, caregiver satisfaction, or patient-reported

outcomes.
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Future research should build on these preliminary findings using larger and methodologically stronger
designs. Multi-site prospective studies would help clarify the reproducibility and generalizability of the
observed associations. Future studies should also incorporate standardized behavioral outcome measures,
economic evaluation of IPTM implementation, and assessment of caregiver burden and family quality of life.
In addition, implementation-focused studies examining feasibility, acceptability, and fidelity would be
especially valuable in determining how interdisciplinary psychiatric service models could be adapted for
different settings, including Thailand. Where feasible, stronger quasi-experimental approaches or pragmatic
trial designs, such as interrupted time-series analysis or stepped-wedge implementation studies, may provide

more robust evidence regarding the effects of IPTM on diagnosis, prescribing, and patient outcomes.

Conclusion

This was a small retrospective single-center study (n = 35), and its findings should therefore be
regarded as preliminary. The results suggest that implementation of an interdisciplinary psychiatric treatment
model may improve diagnostic clarification and was associated with numerical differences in the direction of
more diagnosis-informed psychotropic prescribing. However, most between-group differences did not reach
statistical significance, and these findings require confirmation in larger studies with more robust
methodology.

In the Thai context, these findings may support the development of interdisciplinary teams and
integrated care pathways that combine behavioral and psychiatric services for youth with autism spectrum
disorder and severe maladaptive behaviors. Future research should include multi-site prospective studies and
incorporate behavioral outcome measures, family-related outcomes, economic evaluation, and implementation

outcomes such as acceptability, feasibility, and fidelity.
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Abstract

Background: Topical corticosteroid phobia is associated with medication avoidance and difficulty achieving
disease control.

Objectives: To evaluate the effect of video-based education on topical corticosteroid phobia among parents of
pediatric atopic dermatitis.

Methods: This was a single-center, assessor-blinded randomized controlled trial conducted among parents of
pediatric patients aged under 18 years diagnosed with atopic dermatitis by pediatric dermatologists at Phra
Nakhon Si Ayutthaya Hospital between May 1, 2024, and August 31, 2025. Participants were randomly
assigned to either the intervention group, which received standard treatment plus a single 6-minute
educational video on topical corticosteroid use, or the control group, which received standard treatment alone.
Results: A total of 50 participants were analyzed, including 24 in the intervention group and 26 in the control
group. The primary outcome, topical corticosteroid phobia (TOPICOP) score, did not differ significantly
between groups at week 4 (mean difference -1.95, 95% CI -5.26 to 1.37; p value 0.25) or week 8 (mean
difference -1.09, 95% CI -4.40 to 2.23; p value 0.52). No significant between-group differences were observed
in visual analogue scale (VAS) score, scoring atopic dermatitis (SCORAD) score, treatment outcomes, or
adverse effects at either follow-up time point. However, both groups showed improvement over time in
several outcomes.

Conclusion: Video-based education on topical corticosteroid use did not significantly reduce TOPICOP,
VAS, or SCORAD scores compared with standard care alone at 4 and 8 weeks. Further studies with larger
sample sizes, targeting parents with higher baseline corticosteroid phobia, and more intensive educational
interventions are warranted.

Keywords: Atopic dermatitis, Topical corticosteroid, Topical corticosteroid phobia, Video-based education,

Pediatric
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@19199 2 1WSeuMesuaAIAZLUY VAS, TOPICOP tiay SCORAD 152821781 0, 4 §1/a1% tay 8 d1la1sl
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NANNAADY NANAILAN ANUANFIIZHIN 2 NN
n =24 n=26
Mean £ SD. | p value | Mean = SD. | p value Mean difference p value
(95% CI)

Visual analog scale,
VAS

AOUIMITNYI 55+2.5 - 4924291 |- - -

NAINTINYI 4 321+223 |<0.001* [4.12+27 |0.16 -1.48 (-3.12-0.15) | 0.08
dlandd

NAINTINYI 8 3.5+2.48 0.001* |2.62+235 |<0.001* | 0.31 (-1.33 —1.95) 0.71
dlandd
TOPICOP score (Total)
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AOUMMNTSNYI 8.88+4.01 |- 792+3.67 |- - -

NAIMITNHI 4 6.71 £3.65 | 0.009% |7.5+3.5 0.56 -1.74 (-3.93-0.44) | 0.12
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NANNAADY NANAILAN AMUANFIIZHIN 2 NN
n =24 n=26
Mean £ SD. | p value | Mean = SD. | p value Mean difference p value
(95% CI)

NAINITINY 8 7.04+£2.82 | 0.028% |7.31+3.71 |0.40 -1.22 (-3.4-0.97) 0.28
dland
SCORAD score

AOUINMITNYI 31.55+13.14 | - 2826+ 114 |- - -
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NAINITINYI 4 2.58+2.43 |0.15 2.54+£275 |0268 |-0.18(-1.89-1.52) | 0.83
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NAIMITNE 8 2.17+2.08 |0.031*% | 1.58+1.96 |0.008* |0.36(-1.34—-2.07) | 0.68
dlai
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Abstract

Background: Tinea capitis is a common superficial fungal infection in children. Diagnosis relies on clinical
assessment combined with laboratory investigations, which may be limited by delayed results and poor
cooperation in pediatric patients. Dermoscopy is a rapid, non-invasive technique with potential diagnostic
value.

Objectives: To evaluate the diagnostic accuracy of dermoscopy as an index test for tinea capitis in pediatric
patients using laboratory-based methods as the reference standard, and to identify disease-associated
dermoscopic features.

Methods: A cross-sectional diagnostic accuracy study was conducted in 112 children aged 0-18 years
presenting with scalp disorders. The reference standard diagnosis was defined as compatible clinical features
plus at least one positive laboratory test, including potassium hydroxide (KOH) examination, Wood’s lamp
examination, or fungal culture. Dermoscopy was performed as the index test by evaluators blinded to
laboratory results. Laboratory investigations were interpreted independently by personnel blinded to
dermoscopic findings. Sensitivity, specificity, and overall diagnostic accuracy were calculated, and
interobserver agreement for dermoscopic features was assessed.

Results: According to the reference standard, 84 patients (75.0%) were diagnosed with tinea capitis.
Dermoscopy showed high diagnostic performance, with a sensitivity of 95.2% and high overall accuracy.
Highly specific dermoscopic features included perifollicular scale, comma hair, corkscrew hair, bent hair, and

barcode-like hair. Interobserver agreement ranged from good to excellent.
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Conclusions: Dermoscopy is a highly accurate and sensitive index test for tinea capitis in pediatric patients
and may serve as a useful adjunctive tool in clinical practice when performed by experienced users.
Keywords: Tinea capitis, Dermoscopy, Diagnostic accuracy, Children, Trichoscopy, Comma hairs, Gold
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ﬂ1‘§1\1‘ﬁ 2 MINUTAINDNTIVIUINIAIY dermoscope (n=112)

Dermoscope mmvfmmsgmmﬁﬁﬂﬁ'ﬂiiﬂnmnﬁﬁﬁaﬁwz
Tsnnanfinsiarsuz il sanmnfiviiefsys 3
(318) (318) (318)
WauIn (positive) 80 8 88
Waal (negative) 4 20 24
39 84 28 112

(% 1

annuiud lun13 3598 Wun15A599898 dermoscope A anlBIREURY gold standard T
asitaselsanainimilsdsuiianyla (sensitivity) 95.2% (95% CI: 88.3-98.7) 1agUAIUTUN1E
(specificity) 71.4% (95% CI: 51.3-86.8) fnuAldns RoC (area under ROC curve) 0.83 (95% CI: 0.75-
0.92)

a ' o ax aa o A v a a1
M1319N 3 ﬂ"lﬂ’J"IﬂJthLazﬂ’J"liJinLWwallf’NTJﬁﬂTi@i’Ji]'Jlﬁ]ﬂEJIiﬂﬂﬁ"lﬂ‘Vl‘Vi‘L!\iﬂiHSIﬂfJTﬁ@N q (n=112)

Diagnostic method Sensitivity (%) Specificity (%) PPV (%) NPV (%)
(95% CI) (95% CI) (95% CI) (95% CI)
KOH examination 61.9 89.3 94.5 43.9
(50.7-72.3) (71.8-97.7) (84.9-98.9) (30.7-57.6)
Wood’s lamp 72.6 78.6 91.0 48.9
(61.8-81.8) (59.0-91.7) (81.5-96.6) (33.7-64.2)
Fungal culture 58.3 100.0 100.0 44 .4
(47.1-69.0) (87.7-100.0) (92.7-100.0) (31.9-57.5)
anuiudvesnsifiase Tsananiimisdsye lufnd e dermoscope 45




Diagnostic method Sensitivity (%) | Specificity (%) PPV (%) NPV (%)
(95% CI) (95% CI) (95% CI) (95% CI)
Dermoscopy (overall) 95.2 71.4 90.9 83.3
(88.3-98.7) (51.3-86.8) (82.9-96.0) (62.6-95.3)

PPV = positive predictive value; NPV = negative predictive value; CI = confidence interval.

d‘ = [ Qdd’ 9 Y U 1
WoSeuneunuNIsASIITOU N1IATINAIY dermoscope Glﬁﬂ?ﬂ’JTJJUl’JLLﬁg?H NPV gin21n13

7579978 KOH examination, Wood’s lamp t18& fungal culture
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ﬂ]13»1!!Nuﬂﬁli’)s‘iﬂ]i)uﬂﬂﬂiﬁﬂﬂﬁ1ﬂﬂ‘ﬁuﬂﬁi‘ﬂ3
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AMSISeUNeUANUULUTIVEIITNITATININING ISANAINNHIIATHE 11JEJTJ’JEJ1/I\1 112 518

v aa o 1 o 1 a I [ 1
WUIIN5ATINIHINGAY dermoscope UAWLAUE (accuracy) ganga Amiludosaz 89.3 Aan519d 4

M1519N 4 ANVLUUIVDINTININS TTANANNHUIATHE (n=112)

Diagnostic method True True False False Accuracy
positive negative positive negative (%)
(518) (318) (518) (318)
KOH examination 52 25 3 32 68.8
Wood’s lamp 61 22 6 23 74.1
Fungal culture 49 28 0 35 68.8
Dermoscopy (overall) 80 20 8 4 89.3
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5UNDVYBI dermoscopic findings Anvlulsanannilafsye
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A5ATIVAIY dermoscope ANM1TDATINNVENEULANUAAYNAVOUFUHNLATITIRT BT RANWUT
@ a f ] a3 o A 1 o
AuMsAareIMaInnateg Uiy 0819 150A 1N dnbme (dermoscopic findings) 1HA1UIANULANANAY
Tumuany huazanusumnz lumsyiediede IsananiviiaAsue (tinea capitis) Na1IAD UENBULT
o 1 ~ @ =\ Y 1 = o o o 3’_, A
anusuwzgeae lsn Tuvaziunansuziinnulge asawnIdios udoralinnusumze aau ive
a a A ] an [ 1 o a d
Y521iiu52 AN MY04 dermoscope Jumswieitianelsn laedreaziden 39 1dMnsinszvinaiu s

o ' t4 1 @ . . I @ @ {
ANNIUWIE LASATNIINTUUDULADSANYUE dermoscopic sign LLEJﬂL”]J‘L!iWEJaﬂ‘HmZ ﬂﬂllﬁﬂﬂiu@niN‘ﬁ 5

3199 5 manuiud lumsIdnevesanyuANUAAUNANATIINDIIN dermoscope T 15ANAINT

WIUIATHZUENAINT IR NN USNATIIND (n=112)

Sensitivity (%) Specificity PPV (%) NPV (%) LR+ (%)
Dermoscopic signs 95% CI) (%) 95% CI) 95% CI) (95% CI)
(95% CI)
Corkscrew hair 44.0 85.7 90.2 33.8 3.08
(33.2-55.3) (67.3-96.0) (76.9-97.3) (23.0-46.0) | (1.21-7.88)
Bent hair 333 96.4 96.6 32.5 9.33
(23.4-44.5) (81.7-99.9) (82.2-99.9) (22.6-43.7) | (1.33-65.49)
Comma hair 60.7 92.9 96.2 44.1 8.50
(49.5-71.2) (76.5-99.1) (87.0-99.5) (31.2-57.6) | (2.21-32.67)
Bar code-like hair 14.3 100 100 28 0.86
(7.6-23.6) (87.7-100) (73.5-100) (19.5-37.9) | (0.79-0.94)
Perifollicular scale 66.7 92.9 96.6 48.1 9.33
(55.5-76.6) (76.5-99.1) (88.1-99.6) (34.3-62.2) | (2.43-35.79)
White-coated hair 8.3 100.0 100.0 26.7 -
(3.4-16.4) (87.7-100.0) (59.0-100.0) | (18.5-36.2)
Zigzag Hair 10.7 92.9 81.8 25.7% 1.50
(5.0-19.4) (76.5-99.1) (48.2-97.7) (17.6-35.4) | (0.34-6.53)

PPV = Positive Predictive Value; NPV = Negative Predictive Value; LR+ = Positive Likelihood Ratio.
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. ¥ a5 9 Y A 91 A4 o a
Bent hair idunuii Inesend1oaa “U” nie “v> nuludihelsananimisdsye 28 910 84 519
1 [R<]
saznulungu lidlulsa 1910 28 519
I { 4 ' { @
Comma hair luidunui Isndensosnanegania nulugdiheTsananimisAsye 51910 84
' 13
519 uaz Tungu liilulsa 2 910 28 519
. =T A 2 oy I Y 9 A o
Bar code-like hair (Hudunuiiivoudaduadioatsuns Ina wuludiheTsananimisdsye 12
] 1 1 3
910 84 510 oz linulungu TidluTsa
. . I 1% Y A v a
Perifollicular scale 1uanyuzysunsougyuyn wuludihelsananimisAsye 56 910 84 510
1 1 a3
oz lungu bidluTsn 2 910 28 519
. . I 9 AA o A = Y ~ o
White-coated hair (Juiduwuiianvazmaoudvnauuuannuwy wuludihe Tsanainfivia
] 1 1 3
fisyz 7 910 84 510 vz inulungulidluTsa
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Zigzag hair iuidunuiceidluguuvauadieduass woludielsananimisdsue 9 910 84

510 waglunguliidulsa 2 910 28 510

=

" 1% ' { o 1 & o A
M3197 6 NM3NTZWVDIANBUE dermoscopic signs TR 8T uwaz luitluTsananimisAse

mmsuaasinseny | swouiwy | Vsananimiersyz | TaildTsananiiviensys p value
(Dermoscopic signs) UIY (%aﬂaz) UIU (%ﬂﬂaz) UIU (%aﬂaz)
n=112 n=384 n =28
Corkscrew hair 41 (36.6) 37 (44.1) 4(14.2) 0.005°
Bent hair 29 (25.9) 28 (33.3) 1(3.6) 0.002"
Comma hair 53 (47.3) 51 (60.7) 2(7.1) <0.001°
Bar Code-like hair 12 (10.7) 12 (14.3) 0 (0) 0.035"
Perifollicular scale 58 (51.8) 56 (6.7) 2(7.1) <0.001"
White-coated hair 7(6.3) 7(8.3) 0(0) 0.189"
Zigzag Hair 11 (9.8) 9 (10.7) 2(7.1) 0.728"

* Chi-square test, ® Fisher’s exact test
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48 FUMUA qUATAI azAY NIAINNTNFAANT TN 65 DUVN 2 WEIBU-NYUIBU 2569




4 o .. 4 LA o I 2
1NHN1T19N 6 aNYUE dermoscopic signs ‘1/]WUUﬂﬂWq@qujﬂ’)ﬂIiﬂﬂaWﬂﬂﬁu\iﬁﬁ‘ﬂg llﬂLLﬂ
perifollicular scale (%}aﬂaz 51.8), comma hair (%16 8947.3) 4ay corkscrew hair (%}iz)ﬂa$36.6) ionfSeume
o 1 1 1 a3 ' . . . . . .
Ny ﬂ%]ll‘ﬁllmﬂuii f WU corkscrew hair, bent hair, comma hair, bar code-like hair §@& perifollicular scale
NUUANANNUOI NI IAYNNADA (p value < 0.05)
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Abstract

Background: Coronary artery aneurysm is a major complication of Kawasaki disease (KD). Patients resistant
to intravenous immunoglobulin (IVIg) therapy are at increased risk of developing this complication. Several
scoring systems have been developed to assess risk and guide treatment adjustments to reduce adverse
outcomes.

Objectives: To compare the sensitivity and specificity of the Kobayashi score and the Las Vegas Scoring
System (LVSS) in predicting IVIg resistance among patients with KD at Chonburi Hospital, and to identify
factors associated with this condition.

Methods: This retrospective study included 142 patients with KD admitted to Chonburi Hospital who
received at least one dose of IVIg between March 1, 2018, and March 31, 2025. Demographic, clinical, and
laboratory data were analyzed using independent t-tests and chi-square tests. Predictive performance was
evaluated using sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
area under the receiver operating characteristic curve (AUC). Multivariable logistic regression was used to
identify factors associated with [VIg resistance.

Results: The Kobayashi score demonstrated higher sensitivity (42.9% vs. 38.1%), specificity (89.3% vs.
74.4%), PPV (40.9% vs. 20.5%), and NPV (90.0% vs. 87.4%) than LVSS. The AUCs were 0.670 and 0.6338,
respectively, with no significant difference (p value 0.703). Rash was independently associated with TVIg

resistance (adjusted OR 9.50; p value 0.009).
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Conclusions: Both scoring systems showed comparable, moderate predictive performance. Despite relatively
high specificity, low sensitivity limits their use as standalone screening tools. Combining these systems with
clinical and laboratory parameters may improve prediction of IVIg resistance in Thai pediatric patients with
KD.

Keywords: Kawasaki disease (KD), IVIg resistance, Coronary artery aneurysm (CAA), Scoring Systems
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IVIg A9A1519% 1

M519N 1 eﬁ"ega baseline characteristics E?{ﬂ?]fl KD

ﬂ’lliz)ﬂglﬁ Total IVIg responsive IVIg resistance | p value
9w Gowaz) | v Gewaz) | S Gewaz)
n=142 (n=121) (n=21)
INAHY 77 (54.2) 67 (55.3) 10 (47.62) 0.501
21y (Lﬁ@u) mean £ SD 28.5+£23.5 273 +£23.2 35.1+£25.2 0.167
¥min (0n) mean£SD | 12.3£5.6 122459 13+4.2 0.532
fhui;m (cm.) mean £ SD 87.1+17.7 86.5+18.2 90.6 £ 14.9 0.328
BSA (mz) mean £+ SD 0.54 £0.17 0.54 £0.17 0.57£0.13 0.399
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39992 61.9, p

value 0.011) d5uramIasIInNtewljians nunlunquiine luasuaussaens ¥ Ivig fia

SovazueiinInsila gandiedniiied1Ayn19ana (71 + 15.4 1o 60.9 + 14.8, p value 0.005), i1

[

platelet 1101198 WU o d1AYN1IAD

A

A (358,142.9 £ 217,963.8 /mm g UN Y 451,281 + 160,987.7/mm’,

p value 0.022), 2@ potassium @1N1 (4.1 + 0.6 mEq/L MUY 3.6 £0.7, p value 0.002) 1182 A1 Creatinine

o o a

gan1 (0.27 + 0.08 mg/dL MBUAV 0.32 +0.12 mg/dL, p value 0.005) 08 NNWIHIAYNNADA 3015199 2

H [ Aaa Y a oA Y
m‘snﬁ 2 Llﬁ'ﬂ\‘lﬁﬂ‘Hﬂ!g‘ﬂNﬂﬁuﬂlla3Wﬁﬂ1i@]i?]i]1/]'l\3ﬂﬂ\iﬂ§]lmﬂ'li"l]@\1ﬂﬂﬁlﬁl KD

i’faga Total IVIg responsive | IVIg resistance | p value
o Vv [ Y o Y
MU (Gowaz) | NUIM (5082) | WU (58a%)
n=142 n=121 n=21
szznanl 19 (1), mean +
SD 6.9+27 69+24 6.9 +3.8 0.967
A @
ED1NIDNIAL 104 (73.2) 91(75.2) 13 (61.9) 0.204
A A Y
NTUINUAIUDINDHIDINN 68 (47.8) 62 (51.2) 6 (28.5) 0.055
AoNLNADINAD 1A 60 (42.2) 52(42.9) 8 (38.1) 0.676
ﬁu 94 (66.2) 75 (61.9) 19 (90.4) 0.011
% d’ 1

ﬂ”l'i@ﬂ!,ﬁ‘iﬂlf)\‘llﬂﬂyfb'ﬂﬂﬂWﬂ 118 (83.1) 99 (81.8) 19 (90.4) 0.328
Sodium (mmol/L), mean £+ SD 136.0£2.9 136.1 £2.6 1354 +4.4 0.327
AST (IU/L), mean + SD 43 .8+ 34.3 43.0+35.8 48.5+24.0 0.499
Neutrophil (%), mean + SD 62.4+15.2 60.9 £ 14.8 71.0+154 0.005
Platelet count (/mm’), mean =+ | 437507+ 451281+ 358142.9+
SD 172906.7 160987.7 217963.8 0.022
CRP (mg/dL), mean + SD 10.6 £8.3 10.3 £8.3 12.2 £8.2 0.328
Potassium (mEq/L), mean + SD 4.0+£0.7 4.1+0.6 3.6+0.7 0.002
Creatinine (mg/dL), mean + SD 0.28 £0.09 0.27 £0.08 0.32+0.12 0.005
Incomplete Kawasaki Disease 83 (58.4) 70 (57.8) 13 (61.9) 0.728
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7 1vig 8 519 (Fevaz 38.1) uazitludihenaoudussnonssne 31 518 (Fevaz 25.6) uazlidilengnia

U

] ' A o 1o A ] 1 Y o 9 [ A
E]gﬁluﬂqmﬁmmgmEme’lelammJaummmﬂw IVIg 91U9U 13 918 (39802 61.9) ANNIT N 3-4

v ) . 4 ° ] ! b
M99 3 contingency table U84 Kobayashi score eviuenz luneuauesdens i IVIg

ulsa (positive) Tadlulsn (negative)
NanNII IVIg resistance | Non IVIg resistance
o Y o Y
I Gewaz) NI (Gesaz)
I . . .
wansiuuIn (high risk IVIg resistance) 9 (42.8) 13 (10.7)
3 D )
wansviluay (non-high risk IVIg resistance) | 12 (57.1) 108 (89.2)

51ai 4 contingency table U934 Las Vegas Scoring System mevhuene luaeuaussnemsli IVIg

Whulsa (positive) Taidhialsa (negative)
NanIID IVIg resistance | Non IVIg resistance
[3 Y o v
UIU (S981a%) U (F8810%)
nansIuiluuIn (high risk IVIg resistance) 8 (38.1) 31(25.6)
wamam“ﬂua‘u (non-high risk IVIg resistance) | 13 (61.9) 90 (74.3)

A ~ a A ¥ A = ' . =
WeanfSeufeudseaninmuesisae sz uulseiiua11des W1 Kobayashi score 110213172
(sensitivity) 9n71 Las Vegas score (50802 42.9 iflouny $ooay 38.1) nazlinudunig (specificity) g9
v < 1% 1 U [
niwandos (Sovaz 89.3 1Weuny Souaz 74.4) A1 PPV 93 Kobayashi score §an31 (308az 40.9 g
Y = g‘./ s ~ v 9 = [ 9 g’/ dy 1 .
fowaz 20.5) Dniadin1 NPV Nigani1 (Feeaz90 ileuny Seeaz 87.4) 119l i1 AUC U499 Kobayashi score
1 W 1 . 1w (] <3 1 1
1M1 0.670 1Az gINI1 Las Vegas score 391 AUC 1171 0.638 9613 150010 A2 01Ana19U9981 AUC
M 9 o o o aa Y 3 1 gi = a A o o
li'ldtiiednyn1eada (p value 0.703) uaasldmuimsaesszuniidsansmmwlumsiuneszauiu
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Ms 1 IVIg 3 ZUIN Kobayashi score il01¢ Las Vegas Scoring Systems

—&— Kobayashi ROC area: 0.6704 —e— LVSS ROC area: 0.6383
Reference

Scoring Sensitivity Specificity PPV NPV AUC p value
System (%) (%) (%) (%)
Kobayashi score | 42.9 89.3 40.9 90 0.67 0.703
95% CI (21.8-66) (82.3-94.2) | (20.7-63.6) | (83.2-94.7) | (0.52-0.81)
Las Vegas
Scoring Systems | 38.1 74.4 20.5 87.4 0.638
95% CI (18.1-61.6) (65.6-81.9) | (9.3-36.5) (79.4-93.1) | (0.51-0.76)
o
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a 4 4 a o 1 o o d v a
INN1TIUATIZHAY univariable logistic regression edsemutladenlanudunusnunsiia
Li’ 1 Y] 9 a a A o 1 A = [ v o A
AMIZABADNITNEIAIENY U TNAYAUNIIMADAADAA WL MTUAY (rash) DANUFURUTAVATINY
ANMuAeUeIn1anan1g hinouauesaens W IVIig oo 1iiiod1An19ada (crude OR 5.83; 95% CI
Y
1.30-26.18; p value 0.022) uonINHINToyan19Heel ians nuiesazvestainsla  (crude OR

1.06; 95% CI 1.02—-1.10; p value 0.006) Suundaden (crude OR 1.00; p value 0.024) seaU TN T

v ) a

Tuiden (crude OR 0.31; 95% CI 0.14-0.68; p value 0.004) HaLsEAUAIIAT U (G]'E]ﬂﬁ!,ﬁu 0.1 UN./AQ)

o 4

(crude OR 1.97; 95% CI 1.19-3.28; p value 0.008) HANUFUNUTAUAITIAANIIE iAo UAUDIADNT

o o a

Y. ] o a o {
TiIvIg eg1ltisd AN Ieana A3n1319% 6

4‘ v A ] v J a [l 1 Y 9 . . .
MINNN 6 ‘]ji]i]EJ‘I/]lJﬂ’HlJ’diJ‘W‘Ll‘ﬁG]’E]ﬂﬁmﬂ@mTJngi\IGlﬂ‘UﬁU’OW}@ﬂﬁi‘l’i IVIg Iﬂﬁlsl,‘]f univariable analysis

» 95 % CI
Yaya Crude OR p value
Lower | Upper

AL

¥e 1.00 reference

NN 1.36 0.54 |3.45 |0511
A

919 (1AOU) 1.01 0.99 1.03 0.171

UINUD (D) 1.02 0.95 1.10 | 0.531

dauqq (cm.) 1.01 0.99 1.04 0.327

BSA (m’) 3.01 0.23 38.58 | 0.398

szezani v () 1.00 085 | 1.19 |0.967

RRIERGHIGT

, 1.00 reference

Tuw

N 0.54 0.20 1.42 0.208

mammmwmﬁ@uamﬁﬁ

, 1.00 reference
Tuw
Ny 0.38 0.14 1.05 0.061
' ¥ A A
GI?JNHWHQ@Q“VI?‘I@I@]
lhjwu 1.00 reference
Ny 0.82 0.32 2.11 0.676
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» 95 % CI
Vvaya Crude OR p value
Lower | Upper

N
uliJ'W‘U 1.00 reference
Ny 5.83 1.30 26.18 | 0.022

MIoNA VYUY 911N

iy 1.00 reference

N 2.11 0.46 9.73 0.338
Laboratory data

Sodium (mmol/L) 0.93 0.80 1.08 0.326
AST (Liver function test) (IU/L) 1.00 0.99 1.02 0.498
Neutrophil (%) 1.06 1.02 1.10 0.006
Platelet (/mm3) 1.00 1.00 1.00 0.024
CRP (C-reactive protein) (mg/dL) | 1.03 0.97 1.08 0.328
Potassium (mEq/L) 0.31 0.14 0.68 0.004
Creatinine (mg/dL)

(per 0.1 mg/dL increase) 1.97 1.19 3.28 0.008

) [ v Ao a 4 . . . =KX o A~
dmsudavtena p value < 0.10 910N15IUATIE VLUV univariable analysis sauDeamlsnu

o aa o v a o I . . . .. . 4 o
ﬂ’J”IiJfﬂﬂiy‘VlNﬂauﬂﬂﬂu”ll“ﬁj”lﬁmi’;lmiWzﬁiﬂﬂjﬁff)’ﬁ stepwise multivariable logistic regression Lﬁﬂ“m‘ﬂﬁ]ﬁ]fl

G U

a @ a

d‘d [ v 4 ] ] 1 9 é a 4 1 dd’
‘VlﬂJFITJ"IiJE‘T?J‘WH‘E’E)EJN@ﬁi%ﬂﬂﬂﬁlﬂﬂﬂiﬁlzllﬂJﬁlf’J‘]Jﬁ‘L!’fN@]’f)ﬂﬁch IVIg HINANTITUATIEUNUIT NITUNY

(adjusted OR 9.50; 95% CI 1.77-51.09; p value 0.009) A4A15199 7

2 v Jd

d‘ (% d’d a ' ' Y Y . . .
M319n 7 Tavenuanudau u‘ﬁmamimﬂm’sz"lmauauam@mﬂﬁ IVIg Tael% multivariable analysis

o 95 % CI
vaya Adjusted OR p value
Lower | Upper

ﬂﬁ‘U’JiJLLﬂ\WENﬁE)LLﬁ%!ﬁH

' 1.00 reference
Tain

Ny 0.31 0.10 1.00 0.051

]
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o 95 % CI
vaya Adjusted OR p value
Lower | Upper

[BoYAONIEL
"lliW‘U 1.00 reference
Ny 0.26 0.08 0.90 0.033
iy
vl ' 1.00 reference
UNU
Ny 9.50 1.77 51.09 | 0.009

Laboratory data

Potassium (mEq/L) 0.30 0.11 0.81 0.017
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Abstract

Background: Kawasaki disease (KD) is an acute medium-vessel vasculitis and the leading cause of acquired
heart disease in children. Coronary artery aneurysm (CAA) is the most serious complication and remains a
major source of morbidity. Early identification of patients at risk for CAA is therefore essential.

Objectives: To identify clinical and laboratory predictors of coronary artery aneurysm in Kawasaki disease
and to develop a practical risk score.

Methods: A retrospective cohort study was conducted in children diagnosed with Kawasaki disease at
Nakornping Hospital, Chiang Mai, between July 2016 and October 2025. Clinical characteristics, laboratory
parameters, echocardiographic findings, and treatment responses were reviewed. Independent predictors of
CAA were identified using multivariable binary logistic regression. A weighted risk score was derived, and
model performance was assessed using the area under the receiver operating characteristic curve (AuROC).
Results: Of 230 patients, 99 (43.0%) developed coronary artery aneurysm. Male sex, age <1 year old,
elevated C-reactive protein, hypoalbuminemia, and IVIG resistance were independently associated with CAA
(all p value <0.05). A risk score (0-7.5 points) classified patients into low (<2 points), moderate (2.5-5.5
points), and high (>6 points) risk groups, with increasing CAA incidence across categories. The model
showed acceptable discrimination (AuROC 0.71, 95% CI:0.65-0.78) and reasonable calibration.

Conclusion: This study identifies key predictors of coronary artery aneurysm in Kawasaki disease and
proposes a simple risk score based on routinely available parameters. The score may assist early risk
stratification and guide closer surveillance. Prospective external validation is required.

Keywords: Kawasaki Disease, Coronary Artery Aneurysm, Risk Factors, Risk Assessment
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1 4 1 H

wenlSeuieuanyuznuguuazlidodessziidieiinaasadoaualalsuis Tlanes
(CAA) $112U 99 510 uazngud litha CAA $1u7u 131 518 wunquiltng CAA Tieiguaziianotion
nMednldediny Taelianisegiuely 16 wow Heuny 22 woulunguluma CAA (p value 0.011) taz
A o 1 Y 9 J A 1 L] A v o W 9 = o Y
udadugtieorgiosnidn 12 ouginednlisd Ay (Sesas 53.6 MeUNUT0BAL 46.4; RR 1.39, 95%

{ aa o I

CI 1.04-1.87; p value 0.027) vz naAnaz g un1530an il u complete 150 incomplete Kawasaki
disease lajuanaanuegniiisdngneana

Tudueimanuaain linuanuuanawedniisdayszninassnguluGosszoznaivesly

J ¥ o 1 = aa 1

A ° ' ] 3
Qmﬁgui’]ﬁﬂ’lﬂﬁﬁﬁﬂ mwuﬂuazﬁ’mm FANDIDINITUFAINIAAG uﬂﬁ’guclwmu BYN LINATN NUBDINIT
£y
Tl@\?&ﬁﬂsluﬂﬁilﬂlﬂﬂ CAA ﬁ\?ﬂ'J’lﬂaiJVliJ!ﬂﬂ CAA 'E]EJ’N

o

Woddny (Fovay 51.7 Meunuiosay 48.3; RR
1.38, 95% CI 1.02—-1.86; p value 0.033)

namInsMeRel JiAnnuInguiiifa CAA Tifszdy C-reactive protein geniingu'liia
CAA 0813018d 199 (p value < 0.001) uazﬁmazE‘i’ayjﬁuclugﬁamﬁwu”lﬁ'ﬁaﬂﬂh (RR 1.23,95% CI 1.03—
1.47; p value 0.023) uaﬂmﬂﬁwudmduﬁgﬁ@ CAA ﬁizéfu%hTnaﬁw‘i’mdmdwﬁﬁ’ﬂﬁﬁm (p value
0.016) Lmzuammuwﬂwmmawmamaaﬂm >450,000/uL 110N (RR 1.41, 95% CI 1.06-1.90; p value
0.019) vauzfiAn1sas98u 9 18un ESR s1uauiiaidon17 absolute neutrophil count 1Az aTin1sSnia
ou q luanaatuediediay

Tudumsdnm wuiszeznanausizuiionnsldsn IVIG adausnfu 7 Suduiussums
1A CAA 0819i1Td 15y (RR 1.80, 95% CI 1.30-2.48; p value < 0.001) ngufiiia CAA in131dea
L?mi@ﬂﬁﬁJumi%'ﬂméuﬁ'uumﬂimq:u"bjLﬁﬂ CAA 281910 d 1Ay (RR 2.06, 95% CI 1.55-2.73; p value
<0.001) waznuaz hiineuauesde IVIG lunguiiiia caa ganiiedeiiifediie (RR 1.53,95% CI
1.05-2.24; p value 0.028)

definrsamadnsnisana WUNNQY fifa cAA figasmsnlaounasvesvasaidoaunasln

9

Tsutsuananaainngu liifa CAA egniiiediny Tasnunisntegrnieudatvesnnuiallnivetrasa

a

a ] < ] Y A
mammﬂﬂiimimwwﬂuﬂqnmﬂﬂ CAA (p value < 0.001) 9813 15naw lunudides miuwﬂaamﬁm

NRUARDATLEZIIAINIIAAAIN (A13199 2)

@
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M Y v [
a15197 2 Jeveiugiunaz adadesvesdiieTsnn1men nisufioussvinanguiivaz lulinneg

viasaoauad Ia 1suis llaneq

anyazMaInatn nguiidl CAA | nquithifi caa Crude RR p value
13U Gewaz) | 1w (Geway) (95% CI)
n=99 n=131

Nl

- 19 62 (48.8) 65 (51.2) 1.00

- N 37 (35.9) 66 (64.1) 0.74 (0.54-1.01) | 0.055
M5ININ 15ANIYIN

- Tsammannytansunsn 64 (41.0) 92 (59.0) 1.00

- Tsammannytia liasunast 35 (47.3) 39 (52.7) 1.15 (0.85-0.56) | 0.361
oy Iasumsiteie (Aou)’ 16; [8-28] 22; [12-41] 22 (29, 2-116) 0.011
%ﬁﬂmqﬂ’aaﬂh 17 37(53.6) 32 (46.4) 1.39 (1.04-1.87) 0.027
gaUnNNINMegaga (°C)’ 39.15+0.85 39.15+0.84 0.10 (0.84-1.19) 0.972
ﬁmﬂ’ﬂmuquq (%) 99.93 +10.50 98.47 +17.61 1.00 (0.99-1.01) | 0.584

2IMIUAAINIANAUN

szezna1ini 18 ()’ 7.84+2.74 7.15+3.64 1.07 (0.98-1.16) | 0.121
L%umf‘i’ﬂmu 75 (40.8) 109 (59.2) 0.78 (0.56-1.08) | 0.139
awAnnAveutioysesin 89 (43.0) 118 (57.0) 0.99 (0.60-1.62) | 0.964
fiu 89 (43.2) 117 (56.8) 1.04 (0.63-1.71) | 0.887
seutdeninuaela 38 (38.8) 60 (61.2) 0.84 (0.62-1.14) | 0.266
mswasulaswesiionazii 75 (45.5) 90 (54.5) 1.23(0.86-1.76) | 0.256
adaulderdeu 23 (45.1) 28 (54.9) 1.06 (0.75-1.50) | 0.734
21MINedY 46 (51.7) 43 (48.3) 1.38 (1.02-1.84) 0.033
unaitluliaI sy 16 (41.0) 23 (59.0) 0.94 (0.63-1.42) | 0.783
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anyazManddin nguiiil CAA | nduithifl caa Crude RR p value
113U Gewaz) | 1w (Geway) (95% CI)
n=99 n=131
wanyIIMaIrieal iams
CRP (mg/L)* 98.77; 88.58; 1.00 (1.00-1.00) * | <0.001
[48.00-156.00] [48.00-140.67]
CRP >100 mg/L 49 (47.6) 54 (52.4) 1.20 (0.89-1.61) | 0.229
ESR (mm/hr) 75.84 +29.49 73.70 +29.04 1.00 (1.00-1.01) | 0.576
Hb (g/dL) ' 9.93 +0.96 10.48 + 1.44 0.87 (0.78-0.98) 0.016
Hb <10 g/dL 53 (55.8) 42 (44.2) 1.64 (1.22-2.20) | 0.001
WBC (x10°/puL)* 15.67; 13.66; 1.00 (0.99-1.00) | 0.155
[11.90-18.60] [11.30-17.81]
WBC >15 (x10°/uL) 57 (50.4) 56 (49.5) 1.40 (1.04-1.90) | 0.028
ANC (x10/pL)* 9.16; 8.41; 1.00 (0.99-1.00) | 0.447
[6.33-12.00] [6.00-11.99]
ANC >7.70 (x10°/pL) 65 (45.5) 78 (54.5) 1.16 (0.85-1.60) | 0.352
ALC (x10°/uL)* 3.88; 3.71; 1.00 (0.99-1.00) | 0.668
[2.25-6.22] [2.32-5.32]
ALC <1,000/uL 2 (40.0) 3 (60.0) 0.93 (0.31-2.74) | 0.892
NLR 2.07; 2.31; 1.00 (0.96-1.04) | 0.872
[1.51-3.99] [1.33-3.90]
NLR >3 34 (41.5) 48 (58.5) 0.94 (0.69-1.29) | 0.720
Platelet (x10°/uL) 466.00; 416.00; 1.39(1.03-1.89) | 0.036
[330.00-637.00] | [329.00-528.00]
Platelet >450,000/uL 53(51.0) 51 (49.0) 1.41 (1.06-1.90) | 0.019
NLPR? 0.49; 0.59; 1.00 (0.91-1.11) | 0.915
[0.25-1.07] [0.28-1.06]
NLPR >1.8 10 (41.7) 14 (58.3) 0.96 (0.59-1.59) | 0.750
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anyazManddin nguiiil CAA | nduithifl caa Crude RR p value
113U Gewaz) | 1w (Geway) (95% CI)
n=99 n=131
AST (U/L)* 34; [23-53] 35; [25-63] 1.00 (0.99-1.00) | 0.355
AST >50U/L 43 (59.7) 29 (40.3) 0.93 (0.66-1.30) 0.660
ALT (U/L)I 40; [24-89] 35.5;[19-69] 1.00 (0.99-1.00) 0.733
ALT >40 U/L 50 (44.6) 62 (55.4) 1.07 (0.79-1.43) | 0.673
Alb (g/dL)’ 3.44+0.58 3.66 +0.54 0.69 (0.66-0.73) | <0.001
Alb <3 g/dL 15 (51.7) 14 (48.3) 1.23(0.84-1.81) | 0.292
TB (mg/dL)* 0.38; 0.34; 1.10 (1.02-1.28) 0.01
[0.24-0.65] [0.25-0.58]
TB >5 (mg/dL) 3(75.0) 1(25.0) 1.85(1.03-3.33) | 0.041
DB (mg/dL)* 0.19; 0.17; 1.05(0.85-1.29) | 0.656
[0.12-0.35] [0.12-0.28]

Na (mmol/L)" 135.42 +2.95 136.13+3.04 | 0.95(0.91-1.00) | 0.081
Na <135 mmol/L 39 (48.8) 41(51.2) 1.20 (0.89-1.61) | 0.235
WBC in U/A (/HPF) * 3 [2-10] 3 [1-20] 1.00 (0.99-1.01) | 0.594
WBC in U/A >10 /HPF 33 (39.8) 50 (60.2) 0.89 (0.64-1.22) | 0.456
M3ITNH
szazna1ii l4nousnu ()’ 7.84 +2.74 7.15+3.64 1.07 (0.98-1.16) | 0.101
1459 IVIG Asausnadanin 7 Su 52 (44.8) 64 (55.2) 1.80 (1.30-2.48) | <0.001
AT (NVAC I o9

- M3 IVIG Aausn 97 (45.1) 118 (54.9) 3.38(0.92-1.40) | 0.066

- Aspirin YU1A 3-5 Mﬂ./ﬂﬂ./ﬂ%ﬁ 7 (36.8) 12 (63.2) 1.00

- Aspirin UU1A 30-50 UN./NN./ 19 (59.4) 13 (40.6) 1.61 (0.84-3.10) | 0.153
A%y

- Aspirin Y11A 80-100 HN./NN./ 73 (40.8) 106 (59.2) 1.11 (0.60-2.05) | 0.746

2
I
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anyazManddin nguiidi cAA | nduithifl caa CrudeRR | p value
v Goway) | v Geway) (95% CI)
n=99 n=131
- Steroid 21 (75.0) 7 (25.0) 2.06 (1.55-2.73) | <0.001
ﬂn%é@@'@ IVIG 12 (63.2) 7 (36.8) 1.53 (1.05-2.24) 0.089
m3¥nmanziede IVIG
- M3 IVIG 2 ne 12 (63.2) 7 (36.8) 1.53 (1.05-2.24) | 0.028
- Steroid 8 (80.0) 2 (20.0) 2.19 (1.53-3.15) | <0.001
- snagifuiusiinou 1(100.0) 0 (0.0) N/A 0.430°
msliendumsinaaien <0.001°
- sjwaﬁmﬂﬁmﬁa%ﬁm?im 77 (37.0) 131 (63.0)
- piunaa@oayiiag 13 (100.0) 0(0.0) N/A
-dnunaaideaiauduediu]  9(100.0) 00(0.0)
MIUIFIVRADA
WaaWSUaTMIAAMNND
msnlagnlasues cAA <0.001°
G 84 (39.2) 130 (60.8)
~yinldenuda 4 (80.0) 1 (20.0) N/A
- YA 11 (100.0) 0(0.0)
ANTUNINFOU 0.073"
- linynnzunsndou 95 (42.6) 128 (57.4)
- ndwiielanadon 0 (0.0) 0(0.0)
- Anzaudengady 4(100.0) 0(0.0) N/A
-z laduiadanig 0 (0.0) 0(0.0)
- azden 0(0.0) 3 (100.0)
aa1uzaﬁa§uqmmsﬁmmu
- ¥ Ineg 99 (100.0) 131 (100.0) N/A N/A
- 1o 0 0 (0.0) 0(0.0)
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"Aunae £ dIudsAUNINTFIY [Mga-gagea]
FPLBNKY a o J o .

ANDIYTIU [Wﬁﬂi%ﬁ?ﬁﬂ’mﬁqﬂa]
CRTLR Alb, albumin; ALC, absolute lymphocyte count; ALT, alanine transaminase, ANC, absolute neutrophil
count; AST, Aspartate transferase; CAA, coronary artery aneurysm; CRP, C-reactive protein; DB, direct
bilirubin; ERP, erythrocyte sedimentation rate; Hb, hemoglobin; IVIG, intravenous immunoglobulin; HPF,
high power field; Na, plasma sodium; NPLR, neutrophil-to-lymphocyte & platelet ratio; NLR, neutrophil-to-

lymphocyte ratio; TB, total bilirubin; U/A, urinalysis; WBC, white blood cell count
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viaeaaeauadlnlsuis Tagsaunumsnaugazlnanimuasiiam 209 519 (Fosas 90.9) vauzinuMs
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AR 1 ° 9 [l A o Y
AVULEIUIIUIU 10 318 Govaz 4.3) uaz linumsn)asunlassiuu 12 1o Gewaz 5.2)

= a

' { a v ' o
Tunquilinnwiadndszau@nifost s unars 1dun dilatation 1182 small ancurysm Wun13ndY
gnnzinaludadiuge Taonqu dilatation ndugn1azinadosas 96.9 nazngu small ancurysm So8az
Y
94.6 A7UNGN medium ancurysm WUMINAUGN1IznAT0az 533 nazn1sATuDINdINT00AT 40.0
d' U ] [y 1 a 9 = dzg 1 9
Tuvaiziingw large aneurysm Tiwumsnaugnzind Tasdovay 44.4 IMsAVULNEIU LazTovaz 55.6
= d' a a A =) a
Tutimsulasumlasvesnnuiinilndvesnasaidenundla lsuisaaenszeznainsanniy
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Az usngunsInganuraans luszezannu TagszaunugunsIngeuduiusnulonans

] a a A aa g = Y 2 T o A
magmmmmWﬂ‘ﬂﬂm@waamaammﬂﬂhmsmummu mLmﬂﬂwmuamwmﬂuiugﬂﬂ 2

~ o & A A A A = a ¥ Y
M1I1N9N 3 WﬁaW‘ﬁGUﬂ\‘]Wﬁ@ﬂlﬁ@@i!@ﬁiﬂiiu’lﬁ%’lﬂi%83ﬂ?ullj\‘]‘ﬂq@ﬂ\iﬂ’lﬁﬁﬂﬁ’luﬂiﬂq@ﬂ’lﬂ

aouzviaa@aanadlalsus | 1u3u ﬁéﬁuwnﬁmjﬂnﬁ, ﬁéﬁuma'&m, Yl aelag,
) | wuGeway) | 1w Gewaz) | wu Gewaz)

1/n& (normal) 100 100 (100) - -

VY18 (dilatation) 32 31(96.9) - 1(3.1)

Tilameauuadn (small CAA) 74 70 (94.6) - 4(5.4)

Tl awe9uu1ANaN (medium 15 8(53.3) 6 (40.0) 1(6.7)

CAA)
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A =S ) ddv U \ a ddv \ | d’
amuzviaea@eanAdlnlss | 1 | Avuounaugund, | ATuUeEI, Tainlasuuilag,

) | v Geway) | 1w Gewaz) | wu Gewaz)

Tilwesvmalvig) (large CAA) 9 0 (0) 4 (44.4) 5 (55.6)

3N 230 209 (90.9) 10 (4.3) 12 (5.2)

i ]

#1788 CAA, coronary artery aneurysm;
Y o ¢ A a a d 9
FegazveaHaaniiaeaiaen Inlsuis lumsaamunsiganie

.
a ) 9 = - = . . - .
MIAAmIUuRINgaNIe: Wl nd [ RTERE] IlsnasnaEn [dsnosuanans W Tdswasnnalng

06
94.6

in@ Ll Tilswesvinaidn Tilswesvinanans Tilawoavinalug
[ =y =
FTAUANINULSOIHaEAIADA a5 uTigage

Y o 4 a g’/ o @
TIJ‘?I 2 ﬂ']iﬂ3$%']ﬂle@\‘]NﬁﬁW‘ﬁWﬁ@ﬂLﬁi’)ﬂl!ﬂQTﬂTiu”ﬁiuﬂ”ﬁﬁﬂ@]TﬂJﬂi\?ﬁﬂﬁ}']ﬂ IUUNANNISAUAINY

U q

A =)
TUITIVOINADAIADA 1A TIUTTFIgR
mamsnanazuuulsziun NG
a o o v v A g v o a a A =
MANSAATIERIUDNETIE wundedendludiineddssveinsinavasaaeauadla 15U
Tolawes 18un 01g <12 ou szozatiily >7 70 seaudluTnadiu <10 g/dL A1 absolute lymphocyte
4 ) < 4 v W 1 o o I
count <5,000 I5AA/a1). LY. 1Az IIUNAIRBAVII >15,000 1ad/an.uy. Tadeaenaigniiwimuuily
{ v 3 o 1 @ J . o
AzuuulsziuaNudes Tasmruaaivinveswnazailsaiual B-coefficient 1MNLULUIIADIDANDY
I ' A o 9 aan o dy A o o 1
sazudauiunzuuudosonnuazainlumsiillldnienaiin 1all azuuundimuagnanaIng
4

o a g o [ Y 1 A 1 9 aa = [ o
ﬂ'ﬂJ‘IJ'i%ﬁ“V]‘ﬁ“UfNLL‘]J1Jﬁ]'lﬁ’E]\‘l!l,a$°]J'§‘1Jﬁl1/i’é)§llﬁlu§‘l]ﬂgllul.l‘ﬂmﬂwﬁiJ@]fJﬂ']‘iﬁlG]N'luﬂNﬂﬁuﬂ mam"luﬁuwuﬁ

TaeasanUAT adjusted risk ratio Y9AazAMUST (A151991 4)

'
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d' YA Z 1 = A [ =Y a [
ﬂzuuuimﬂ"lﬂwmm%m 093 7.5 LY Iﬂﬂfﬂ‘q <12 1A igﬂ‘UﬁTNTﬂﬁ‘Uu <10 g/dL e
J 9 @ = 9 @ Y
absolute lymphocyte count <5,000 taa/av. vy, 1azuuudiuilsas 1.5 azuuu szoznad 14 >7 7u 14 2
° 3 A J Y @ 1 ) 9
AZUUU LAZIUINNAR[DAVTII >15,000 L¥AQ/Q1. WY, 611(? 1 ASUUU ﬂ3“;1!1!3'JﬂJﬂ\?ﬂﬁW'JQﬂu']ll‘]JGlGIfﬁluﬂ']i

JanquanudessvefihaiodsziiuTomamanarasadeauad lalsuts ldawesluszezusnvealsa

d' g a A 1 a = =) U a
M990 4 Msrianazuuulsaiuanudssaemsinarnasa@oauad Ia 1suis 1awealuIsanmnann

tode Adjusted RR B-Coefficient | azuuunulasua? AZUUUNMHUA

(95% CIl) (95% Cl) (Transformed score) (Assign score)

919 (1AOU)

<12 1.39 (1.04-1.87) | 0.819 (0.12-1.53) 1.42 1.5

>12 1.00 - 0 0
seazal 19 (1)

<7 1.00 - 0 0

>7 1.07 (0.98-1.16) | 1.070 (0.48-1.66) 1.85 2.0
Hb (g/dL)

<10 1.64 (1.22-2.20) | 0.780 (0.20-1.35) 1.35 1.5

>10 1.00 - 0 0

ALC (/cu.mm.)

<5,000 0.89 (0.65-1.21) | 0.830 (0.06-1.59) 1.35 1.5

>5,000 1.00 - 0 0
WBC (/cu.mm.)

<15,000 1.00 - 0 0

>15,000 1.40 (1.04-1.90) |0.578 (-0.01-1.17) 1 1
AZUUUIINGITA 7.5

fee: ALC, absolute lymphocyte count; Hb, hemoglobin; WBC, white blood cell count
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A o A a A A o da! 1 o P I 1
mmﬂﬂqwﬂwmuﬂxuuuﬂ3xmummmm‘wwwuwu W‘U’Nﬁ']iJTﬁf]ﬂ']LLuﬂEjﬂ’Jt’JfJ@ﬂlﬂuﬂ'qu
= o Y o = Yy ! = o S o

AN unans uazqﬂﬂemwmﬂu (M3 1N 5) Qﬂ?ﬂil&ﬂ@ﬂﬂ??ﬂlﬁﬂﬂ@ﬂ (<2 AZUUN) UDATINS
a A = 1 9 d' 1 d' A o
inavasameaLadlalsuis 1danesiesas 18.0 mmwﬂqummmmmuﬂaw (2.5-5.5 ALUUU) UBANT
MInAiesay 45.1 1AZNAUANUIALIGY (>6 AzIU) HoRTIMIINAgIDiosay 77.8

d‘ = d' 1 1 d‘ ; ISP . . . é ! 1 =)

WorlSaumeun ey WUNNYUANUTBIATUAT likelihood ratio VIN (LHR+) 91021 1 8819y

WodAyn19ana yuzNngua@egalin1 LHR+ g999 4.63 (95% CI 1.94-11.04; p value < 0.001)
9

= a A A 44 X " o o =
ﬁg‘VI@‘L!’L]\“ITE]ﬂ’]ﬁﬂ’]ﬁlﬂﬂwaﬂﬂlaﬂﬂllﬂﬁiﬂiﬁu'ﬁTﬂ\?W’[’]Q‘V]L‘Wll"]]u@fJ’l\?“]fﬂlﬁ]u@]’]lligﬂﬂﬂgluf!if!ﬂ’)'llllﬁﬂﬂ

d‘ o v A J a A = 1
AN S fﬂiiﬂ!l,‘uﬂi3ﬂ’]Jﬂ’ﬂ3JLﬁﬂ\i@]@ﬂWilﬂﬂWﬁﬂﬂmﬂﬂLm\‘lTﬂiiuWiIﬂ\?‘W’ﬂ\‘l

ntjummz’ém (AZUUN) CAA 311173u (Gowaz) LHR+ p value
1HA (n=99) Taithia (n=131) (95% CI)

mmg?}mﬁ’w (<2) 9(18.0) 41 (82.0) 0.29 (0.15-0.57) <0.001

arndeaihunans 69 (45.1) 84 (54.9) 1.07 (0.88-1.29) 0.496

(2.5-5.5)

High (> 6) 21(77.8) 6(22.2) 4.63(1.94-11.04) | <0.001

fee: CAA, coronary artery aneurysm; CI, confidence interval, LHR, likelihood ratio

H 1 Y H

ﬂmuuﬂszmummL%ﬂmwmuﬁummsmmﬂmsmzmsleuedmuuuixmwmfﬂ’gﬂﬁmmmﬂn

a A = 1 9 1 Y EZA d’ a [ 1 =1 1 1 d‘
mavasaoauadlalsuis 1tlweslded1asanu Tﬂa@ﬂ:1t’mmﬂm’wﬂQﬂanmmuuimqqmmqum
1 a 1 ° A a J 9 Y . . .. Y < 1
liifaanzedasinaus (gﬂ‘ﬂ 3) MSAUATIZHITU IAN receiver operating characteristic naadlvimu
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Abstract

Background: Multisystem inflammatory syndrome in children (MIS-C) is a post-COVID-19 systemic
inflammatory condition with clinical features overlapping those of Kawasaki disease (KD), but with
differences in severity, treatment strategies, and prognosis.

Objectives: To compare clinical characteristics of MIS-C and Kawasaki disease and to develop and evaluate a
practical scoring system to assist in distinguishing between the two conditions.

Patients and Methods: A retrospective study was conducted in children younger than 18 years diagnosed
with MIS-C or Kawasaki disease and admitted to Nakornping Hospital between January 2017 and December
2024. Clinical features, laboratory findings, echocardiographic results, and treatment outcomes were analyzed.
Multivariable logistic regression was used to develop a diagnostic scoring system. The diagnostic
performance of the model was internally assessed using receiver operating characteristic (ROC) curve
analysis.

Results: A total of 220 patients were included: 41 with MIS-C and 179 with Kawasaki disease. Patients with
MIS-C were older, had higher maximum body temperature, longer hospitalization, and more frequent need for
vasoactive drugs and intensive care. Gastrointestinal, respiratory, and neurologic symptoms, as well as shock,
were more common in MIS-C, while mucocutaneous features and higher erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels were more common in Kawasaki disease. Coronary artery
aneurysms and left ventricular ejection fraction did not differ significantly between groups. The final scoring
system included age >3 years, weight-for-height >120%, maximum temperature >39.3 °C, platelet count
<500,000 cells/mm?, hemoglobin <9 g/dL, CRP <13 mg/dL, and ESR <50 mm/h. The area under the ROC

curve (AuROC) was 0.87 (95% CI: 0.80-0.93). A simplified model excluding CRP demonstrated comparable
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performance (AuROC 0.86; 95% CI: 0.78-0.92). At the proposed cut-off, the model demonstrated high
negative predictive

value but modest positive predictive value.

Conclusion: This simple and practical scoring system, based on routinely available clinical and laboratory
parameters, demonstrates good discriminative ability and may be useful as a screening tool to support early
clinical decision-making, particularly in resource-limited settings. However, external validation is required
before clinical implementation.

Keywords: Multisystem inflammatory syndrome in children, MIS-C, Kawasaki disease, Scoring system,
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paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179
21MSUAAS
Sunuiuitemsneuiumsinm (u)’ 3(4,1-21) 6(2,1-31) <0.001
guvgiifigegaitin’ld co) | 39.7+1.16 39.0 +0.86 <0.001
Ssuils G ' 4(3,1-21) 6 (3,2-31) <0.001
mmsmu?)auuazﬁmﬂ'& 26 (63.4) 177 (98.8) <0.001
i 19 (46.3) 161 (90.5) <0.001
- Léaumé’ﬂmu 17 (41.5) 141 (78.8) <0.001
-Sidthauaeviseuanasn 16 (39.0) 159 (88.8) <0.001
91 INaaN eI 12 (29.2) 130 (72.6) <0.001
deutiudediinela 12 (29.2) 85 (47.5) 0.037
21MINNTZUUMUAUNIY 1Y 19 (46.3) 34 (18.9) <0.001
o 9(21.6) 31(17.3) 0.504
- oumiles 15 (36.6) 5(2.8) <0.001
91MTNNTSUVUNIUAUD NG 26 (63.4) 62 (34.6) 0.001
- aaulderiden 18 (43.9) 25 (14.0) <0.001
- 91mM317a1M04 10 (24.5) 4(2.2) <0.001
- DUHAD 16 (39.0) 46 (25.7) 0.122
21MINNTEUULsEEm 8(19.5) 1(0.6) <0.001
SRIPL Y 1(2.4) 0 (0.0) 0.187
- manlasunlasvesssuuanuddnd 4(9.7) 0 (0.0) 0.001
- %1 5(12.2) 1(0.6) 0.001
91m3sthavenseveoniay 0(0.0) 3(1.7) 1
dunseiula 4(9.8) 6(3.3) 0.093
Azden 15 (36.6) 1(0.6) <0.001
mﬂ%'iz‘uUﬂmuuLﬁa%"muﬂizwﬂNﬂ’q'ummiE‘i’mﬁuwmaizuwﬁ’qmiﬁm%ﬁﬂ‘iﬂ—19 q 105




paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179

HaN3IMeHeliAms
seavaluTnaiiv (gdL)’ 11.1+3.02 103 +1.32 0.013
Tudindenud (10 cu.mm.)’ 13.3 +6.20 152+ 5.67 0.064
SnnudiadoavsiiaiianInsila (107cumm)® | 9.3 (6.4,0.2-27.2) | 8.6(6.0,0.6-31.8) |  0.699
Snnudiadoavsiiaan v led (107cumm)’ | 2.4(23,03-83) | 3.8(3.2,04-10.5) | <0.001
Swn3aden (10%cumm.) * 227 (219, 15-755) | 418(219,110-981) | <0.001
f1 Creatinine (rng/dL)i 0.6 (0.6, 0.2-6.5) 0.3(0.2,0.1-0.6) <0.001
seav laaonluaon (mmol/L)’ 136.3 +4.32 136.3 +2.85 0.993
seau T@on luafvema (mmol/L) ' 16.3 + 4.68 18.6 +2.92 <0.001
A Tsaudayiiu (g/d)’ 3.4+0.70 3.6+0.50 0.013
Aspartate transaminase (AST) (U/L) ! 46 (65, 10-609) 29.5 (34, 11-537) 0.039
Alanine transaminase (ALT) (U/L) ' 35 (47, 9-588) 36 (59, 6-459) 0.074
Erythrocyte sediment rate (ESR) (mm/h)lt 31(58,0-91) 74 (46, 3-140) <0.001
C-reactive protein (CRP) (mg/dL) ' 5.5(4.7,1.6-17.3) | 8.8(8.3,0.3-38.4) 0.074
ﬂﬁmnﬁﬂi}ﬁ’amﬁm%mmmﬁqq (echocardiogram)
LVEF (%)T 64.2 +12.15 66.7 + 6.38 0.069
e 135 uenszduinlanaswaoaidonvae 17 (41.5) 3(1.7) <0.001
shimsasiiladenaudennuig
ms 1anesvesrasadenrinle nlsuts 15 (38.5) 94 (52.8) 0.115

-RCA 8(20.5) 46 (25.8) 0.546

- LMCA 8(20.5) 66 (37.0) 0.062

-LAD 11 (28.2) 62 (34.8) 0.461

- LCx 2(5.1) 11 (6.2) 1
Mitral valve regurgitation 7 (18.0) 40 (22.5) 0.669
ﬁﬂmﬁaﬁ'uﬁ’ﬂ% (pericardial effusion) 3(7.7) 16 (8.9) 1
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paanbuzvegile MIS-C KD p value
o Gewaz) | 1wu (Gewaz)
n =41 n=179

MIThEmazHadNEveIMITIm
M3 1561 IVIG 40 (97.6) 164 (91.7) 0316
M3 1% IVIG A5aft 2 0(0) 29(16.2) 0.003
m3lFnnguaifvsoon 41 (100.0) 29 (16.2) <0.001
msldedaiag 0 (0) 1(0.6) 1.000
m3ldenszquiialanaz vaoaion 17 (41.5) 3(1.7) <0.001
madsumsSnu luvediemin 20 (48.8) 5(2.8) <0.001
5zﬂzna1fﬁuauiﬂwmma Nk 6(7,1-39) 4(1,2-25) <0.001
M3IdeTIN 3(7.3) 0(0.0) 0.006

" Aman + d’;ugﬁ'mmummgm; mean + SD
yfsegu, (Mdeseninenies ng, ﬁwqﬂ—qqqﬂ); median, (IQR, min-max)
fele: MIS-C = Multisystem Inflammatory Syndrome in Children; KD = Kawasaki disease; IQR =
interquartile range; SD = standard deviation, ESR = erythrocyte sedimentation rate; CRP = C-reactive protein;
AST = aspartate transaminase; ALT = alanine transaminase, LVEF = Left ventricular ejection fraction, RCA
= Right coronary artery, LMCA = Left main coronary artery, LAD = Left anterior descending artery, LCX =
Left circumflex artery
AMMTUTTUVUAZUUY 1AATUATIEHUVY multivariable logistic regression Wﬂj1ﬁ%§ﬂﬁ1%}ﬁ1lluﬂ
351313 MIS-C uaz Tsamad 18un eng hminifleudaugs gumgisunegega siwauniaiden
sefudTuTnatu f CRP nage1 ESR Sahmmiannszuuazuuundeuimuagadafiine auveadanls
sz TiagniHUAIIN ROC curve analysis Tasidenmifils positive likelihood ratio gafigasanfuaIy
mngaulumsrh ) 1dmenain Ms19H 2)
uazizumzuuumwﬁ@ﬂw%nﬁmu@@ﬂﬁ@mmmmﬁwﬁq‘mwﬂaﬁﬂmajﬁm CRP (151471 3)
Tas3zUUALUIULATIY CRP Sazuuwdy 9 azuuy uaz1¥a1 AuROC 0.87 (95% CI: 0.80-0.93) (gﬂ"ﬁ 2)
vz uuazuuumadenilisan CRP Sazuuudy 7.5 azuun uazliA1 AuROC 0.86 (95% CI: 0.78—

0.92) (3171 3)

' Y
9y ° ' ' g @ a a
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d' v A 9 o 1 Y 1 % [ a Li’ a
MN13194N 2 ﬂ‘ﬂ%ﬂ“ﬂﬁlsﬁﬁlufnﬁﬂu!,uﬂﬁ%W'J'NZJJII'J‘(’JﬂQiJfﬂfﬂﬁ@ﬂl?ﬁJﬁaWt’Jﬁ%UUﬁaﬂﬂWﬁﬁﬂl“ﬁ@Tﬂﬂﬂ-l9

a 1 I J { o ' [
(MIS-C) 1az 15AA11a917 1agiiA1 C-reactive protein 1iuo3Alsenon nazazuuuimvualiudazilady

tode Adjusted OR Coefficient ﬂzamuﬁuﬂm ﬂzamuﬁ
(95% CI) (95% Cl) NUVVDIADY MruA

91

<39 1 0 0 0

>3 gl 4.37 (1.75-10.97) 1.47 (0.56-2.39) 1.33 15

dmindeusudauge

<120% 1 0 0 0

>120% 6.21 (1.94-19.86) 1.83 (0.66-2.99) 1.64 1.5

gaungingsganiald

<39.3°C 1 0 0 0

>39.3°C 3.19 (1.21-8.41) 1.16 (0.19-2.13) 1.04 1

NS aen

< 500,000/cu.mm. 6.70 (1.38-32.30) 1.90 (0.33-3.45) 1.70 1.5

> 500,000/cu.mm. 1 0 0 0

seavdlulnadu

<9 g/dl 4.45 (1.38-14.40) 1.49 (0.32-2.66) 1.34 1.5

> 9 g/dl 1 0 0 0

A1 CRP

<13 mg/dL> 13 mg/dL 3.87 (1.0-14.99) 1.36 (0-2.70) 1.22 1
1 0 0 0

A1 ESR

<50 mm/h 3.05(1.22-7.58) 1.11 (0.20-2.03) 1 1

> 50 mm/h 1 0 0 0

AZUUUIINGITA 9

1w U { % a d
NI AvasiaiuTonanlsuudn (adjusted odds ratio) 18nnsianzvuuy multiple logistic
1 ‘4
regression taz AU U lanamsuasmdulszantueauusiasy (coefficient) I¥iMunzauae

M3 lFanunanaiin

o o @ J { @ { a
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d' v A 9 o 1 Y 1 % [ a Li’ a
@19199 3 Taden 1o lunsdwunszvi19g1enque 1Mo UH a8 VU RAINITAALED 1AIA-19
a ] 1 . . I J A o Y
(MIS-C) taz 13aame1n 1ae 11i5uA1 C-reactive protein 1JuoAlsenou uazazuuuimrualiunay

11998

tade Adjusted OR Coefficient ﬂzuuuﬁuﬂm ﬂzamuﬁ
(95% CI) (95% Cl) NUVVIARY | MITiHA

91y
<37 1 0 0 0
>3 gl 4.41(1.79-10.87) | 1.48 (0.58-2.39) 1.28 1.5
dmindeusudange
<120% 1 0 0 0
>120% 4.88 (1.65-14.49) | 1.59(0.50-2.67) 1.34 1.5
auvgifigagai
<39.3°C 1 0 0 0
>39.3°C 3.24 (1.24-8.44) 1.17 (0.22-2.13) 1.01 1
NS aden
< 500,000/cu.mm. 5.66 (1.20-26.69) | 1.73 (0.18-3.28) 1.49 1.5
> 500,000/cu.mm. 1 0 0 0
seavdlulnadu
<9 g/dl 3.98 (1.28-12.34) | 1.38 (0.25-2.51) 1.19 1
> 9 g/dl 1 0 0 0
A1 ESR
<50 mm/h 3.19 (1.30-7.80) 1.16 (0.27-2.05) 1 1
> 50 mm/h 0 0 0 0
AZUUUIINGIGA 75

1w 1 { [ a o
NI asnsraiuTenanysuuds (adjusted odds ratio) 1&annmsinszuuy multiple logistic
H 'd
regression tazAzUUNAUA lanamsuasmduyszantueauusiasy (coefficient) I¥Munzauae
Y aa dy < A 9 o A ' ' Y
mﬂﬂmummauﬂ GlﬁNuLﬂu5$°]J°]Jﬂ$LL‘LJL!“VINL'Qﬂﬂﬂ'?‘l’iﬁ‘ﬂﬂﬁﬂ!‘ﬂuliJﬁWIIﬁﬂﬂi’J%ﬂW CRP ‘lﬂ
f1elo: OR = odds ratio; CI = confidence interval; CRP = C-reactive protein; ESR = erythrocyte sedimentation

rate

1 4
ﬂﬁclﬁlgfli$°IJUﬂ&’L!uuLﬁﬂ%OWLL“LJﬂig‘H’JNﬂfj‘llE]TﬂﬁEﬁlﬂ!.ﬁllﬂaWUi%UUWﬁlﬁﬂﬁﬁﬂL%ﬂIﬂ’m-19 i 109
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Yol
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0 .25 5 5 1
1 - Specificity

Area under curve = 0.8709 se(area) = 0.0347

v 1 ¥
31 2 n31l ROC wesszVUAZHLWND 1T IUNTZHINNgUEIMIBNIFUNABTZ DUNEINTAAITE Tnda-

19 (MIS-C) taz 151719510 (Kawasaki disease) 1agiiA1 CRP (H11039A152n91 ((AUROC 87.1% (95%Cl:

80.0-93.4))

Sensitivity

T T T T

25 5 75
1 - Specificity
Area under curve = 0.8582 se(area) = 0.0367

o4

H ] Y
31 3 n3 1l ROC oIz UAZULWND 1T T ZHINNgUEIMIBNIFUNABT L DUNEINTAAITE TndA-

19 (MIS-C) ttaz 15aa11%10 (Kawasaki disease) Tae'lifian CRP 1$ueanilsznou (AuROC 85.8%

(95%Cl: 78.2-92.2))

]
o A

110 Wuniu qo9ne uaza Nsmspsnymans U 65 a17uf 2 weneu-liguiou 2569



d‘ =1 Aa a 1 g Y o Y A [ d‘
wenfSeuievlsz@nsnw nuimsassszuuldane huazanusumng Indifesiu Taeszuun
= A 9 v Y 9 o 9 1 A 1
1 crP i 1dyadn >4 azuuu T ¥esas 82.8 naganusunziesay 682 dauszuuilull crp
dioldyada >3 azuuu e h¥esay 82.9 nazanusuniziosas 69.5 (@15199 4) Wa predicted
probability plot LH#AIAINTOANRDIVDILUVTIA0INUToYaT TunInsaw uduredenzuuuiinis

@ d? = 9 I3 (% ] Ao o A
NILAYAININVUBIDNIVTENOUITUIUAIDY NN (gﬂ“l/l 4 19 5)

m319d 4 WFeuiieulszansnmszuuazuuwie 195 uunsgnINNqUeINMIENITUNABIZULHAINT
a A a a Lo A A IS s
Anre 1n3A-19 (MIS-C) waz 15AN1YN (Kawasaki disease) nuaz lilar cre ilueenlsznen uay

(Z

PANAUVDNISUUASLUUY

ISUY Au 95 Cut- Sensitivity = Specificity PPV NPV Accuracy LR+ LR-

ASUUY ROC % off

Cl

1 CRP 0.87 0.80 >4 82.8 68.2 34.1 95.2 70.6 2.60 | 0.25
0.-93

aifi crp 0.86 0.78 >3 82.9 69.5 349 95.3 71.7 2.71 1 0.25

1 o . . v g o (2

1"i3~l1€l!1"i(ﬂ: ﬂ"lﬂ?l']llllﬂ (sensitivity) AIUIUNIS (SpeCIfiClty) HAZATWIINTUAN €] ATUIUITNYAAA (Cut-
A 9y a A aa a 4
off) Y9Iz VUAZUUNN I3 LANTAIMANGANINMIUATIZN ROC
o X dqos v . . . , Y
A189: AuROC = WUN 1A 1A receiver operating characteristic, 95% CI = ¥4ANUIFDNUIDIAL 95 (95%
1 4 U 4
confidence interval), PPV = A1NW 1N T U WA UIN (positive predictive value), NPV = A1WYINTUNAAD
o [ 1 I

(negative predictive value), LR+ = 991518 3UAIY urvziluveanaun (positive likelihood ratio), LR- =

[ 1 [ I
oAT1@IUANNUINLUVDINAA L (negative likelihood ratio)

] Y
mﬂ%’i:‘mmzuumﬁafﬁ’muﬂiwawﬂqummiamﬁuwmmzuuwmmmm%hm-19 il 111



| = Predicted probability ® Observed proportion

~ ' 3 A b2 . .. Y o
3‘]]7] 4 ﬂ51‘1/\|Llﬁﬂﬁﬂ’31uu1ﬂglﬂuﬂﬂ1ﬂﬂﬁm (predlcted probability plot) 611mizuumuuuﬂlumﬂ%muuﬂ
k2
i%‘ﬁ’JNﬂqu@”lﬂTi’t’)ﬂLﬁ‘U‘Hﬁ1858Uﬂﬁﬁ\iﬂ”li@]ﬂl‘%ﬂiﬂ’m-w (MIS-C) ngjiﬂ?n’ﬂ‘ﬂﬂﬂ (Kawasaki disease)

1 I 4 1 ] 3 { o 1 { o a
Tagiian CRP Wueaalsznou nfssumeuszninaanuiazdlun ldnnuuuiiaosazandunaldas

| = Predicted probability @ Observed proportion

H 1 I~ { 4 o
5U7 5 namluaasauiinzuiinianisel (predicted probability plot) ¥0a5zvUAzUL UM IFUN
9
FEUINNGUOINMIONAVHAWIZUUNAINTAATD 1AIA-19 (MIS-C) 1az 15AA111911 (Kawasaki disease)
] 1 I~ 4 1 [l I { o 1 { o
Taglitia1 CRP Wusandsznoy nFsumeuszninanuiiztluinldnnuuusiasaazanduna’la

934

o o @ J { @ { a
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Clinical factors associated with treatment response to inhaled corticosteroids
in preschool children with recurrent wheezing at Udon Thani Hospital
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Abstract

Background: Recurrent wheezing in preschool children is common and demonstrates heterogeneous
responses to inhaled corticosteroids (ICS). Identifying factors associated with treatment response may
improve individualized management.

Objective: To determine clinical factors associated with response to ICS therapy and to evaluate the rate of
good treatment response in preschool children with recurrent wheezing.

Methods: A retrospective study was conducted by reviewing medical records of children aged 1-5 years with
recurrent wheezing who received continuous ICS therapy for at least three months at Udon Thani Hospital
between January 2024 and June 2025. Treatment response was classified according to the Thai pediatric
asthma guideline. Logistic regression analysis was used to identify associated factors.

Results: A total of 121 children were included; 88 cases (72.7%) demonstrated good treatment response.
Multivariate analysis revealed that older age at ICS initiation (adjusted OR 1.87; 95% CI 1.18-3.13), and
elevated blood eosinophils (adjusted OR 12.46; 95% CI 1.92-258.59) were significantly associated with good
response. Exposure to household smoking (adjusted OR 0.27; 95% CI 0.09-0.71) and presence of allergic
rhinitis (adjusted OR 0.22; 95% CI 0.07-0.64) were significantly associated with poor response.

Conclusion: Most preschool children with recurrent wheezing responded well to ICS therapy. Age, household
smoking exposure, comorbid allergic conditions, and elevated blood ecosinophils were important factors
associated with treatment response in preschool children with recurrent wheezing.

Keywords: Preschool children, Recurrent wheezing, Inhaled corticosteroids, Associated factors
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Abstract

Background: Pneumonia remains a leading cause of mortality in children under 5 years of age. Severe
pneumonia impairs gas exchange, causing hypoxia, which leads to type 1 acute respiratory failure. Identifying
clinical risk factors associated with disease severity could be beneficial for surveillance and treatment
planning.

Objectives: To investigate the clinical risk factors associated with severe community-acquired pneumonia
(CAP) and the treatment outcomes in hospitalized pediatric patients under 5 years of age.

Methods: This prognostic factor study used a retrospective design was conducted at the Department of
Pediatrics, Mukdahan Hospital. Data were extracted from the inpatient medical records of pediatric patients
diagnosed with CAP who were admitted between October 2023 and September 2024 and identified by the
primary ICD-10 diagnostic codes (J12-J18). The Clinical Progression Scale for Pediatric Patients (CPS-ped)
was used to classify severity: The severe group was defined as CPS-ped 2 4, and the non-severe group as
CPS-ped < 4. Factors between the two groups were compared using the exact probability test. Risk factors
were analyzed using multivariable logistic regression and reported as adjusted odds ratios (aOR).

Results: Of the 236 medical records reviewed, 50.0% were female, with a mean age of 27.3+15.7 months.
Sixty-seven patients (28.4%) were classified as having severe pneumonia. The identified risk factors for
severe pneumonia included age under 18 months (aOR 3.04, 95% CI 1.22-7.56; p value 0.017), respiratory
rate exceeding age-adjusted range (aOR 8.79, 95% CI 3.21-24.05; p value < 0.001), abnormal lung sounds
(aOR 4.30, 95% CI 1.54-12.02; p value < 0.001), use of accessory muscles for breathing (aOR 7.55, 95% CI
2.61-21.88; p-value < 0.001), and oxygen saturation below 95% (aOR 4.45, 95% CI 1.76-11.25; p value

0.002). Regarding treatment outcomes, the severe pneumonia group had a mean length of hospital stay of
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5.1£3.0 days, with 2 deaths (3.0%). In contrast, the non-severe group had a mean length of stay of 3.4+1.8
days, with no mortalities.

Conclusions: Risk factors for severe CAP in children under 5 years old included age under 18 months,
respiratory rate exceeding age-adjusted range, abnormal lung sounds, use of accessory muscles for breathing,
and oxygen saturation below 95%. The mortality rate in the severe group was 3.0%. These clinical indicators
might assist physicians in screening patients who required respiratory support.

Keywords: Community-acquired pneumonia, CPS-ped, Pediatrics, Thailand

o a2 A 4 S A o A a
138 NYI1IA ATATNUD NIATNUITNIVATAT i) 65 AUUN 2 WY U-UYUIYU 2569



[y H v (Y4 o [y} c;
Padeiaaanazwadnsiloadnavyusugunssswunlagliszan CPs-ped lugihadnergdiina 51
[y A A [} 4
WYI1IA ATANUT

AGUUNINTOFNTIN 15INILAYNATNIS

unAnLe

o v (% I a aa A < o 1 = v A o Y
anuangy: Yeadnauluaamaderiandingy uanoigainit 51 doaondunguus s lnms

= ] a J a o 1 Y 2 (% A A [
Lmﬂ!ﬂﬁﬂuﬂ'l‘;]fﬁﬂﬁ\‘i INANTISNIDIDDNYIIU ‘L!'lhlﬂ’L:fﬂ15W1ﬂiﬁ]ﬁﬂlﬂa3lﬂﬂﬂ‘v\lﬁu%uﬂﬂ 1 ﬂ'li‘I/]ﬁ'l‘]J“lji]i]ﬁl

A { 1 = J [ [
L’dm‘w:uwamammguuiwmTﬁﬂmwﬂiﬂﬂ%usluﬂmﬂﬁmmammmumiin‘m

'
% A o Y

d = o A aa A d o @ [ Y
ﬂq‘l.liZETQﬂ: L‘W’E]ﬁﬂ'kllefl]fl]EJLETEN‘I/]'Nﬂﬁuﬂ1/]ﬁ'llW‘Ll‘ﬁﬂ'LI‘]J’E]ﬂ’f]ﬂlﬁﬂﬁlzﬂ%ugulliﬂngwﬁﬂ1ﬁﬁﬂ‘]%l'lcl,u@ﬂ'38

< o J A Ao o
ANBIYATNIT 5 °]J Wﬁﬂﬂ?ﬁiﬂﬂTiuIiﬂWﬂTUTﬁ
aa = 3 . . . = A
AEmsanu: 1ty prognostic factor research gﬂLL‘U‘U retrospective design ANYINNYUITUNUITNIFNITV
" N 3 aa o @ @ [
Tsaneuiaynanis anwdeyannnwszidoudihelu dilhaanitieleasniauguau sialsandn
ICD-10 (J12-J18) 524719 AN 2566 84 fue1e 2567 19 Clinical progression scale for pediatric patient
o I oA 1A ]
(CPS-ped) S muntIunguiioIn153u59 Ao CPS-ped 2 4 NGUNDINTT MIFUNTI A CPS-ped < 4
~ @ gJ/ 1 Y . a 4 v A Y . . ..
ooy ﬂmamamnqnmﬂ exact probability test HazUATIZNIIT81T 89028 multivariable logistic
I
regression 51891UHaLTY adjusted odds ratio (aOR)
= = A o = < a v = A °
WNANIIANHI: LIBISIUVIUNNINITANY 236 518 UJHLW?{WELN 3080z 50.0 DIYLRAY 27.3+£15.7 IADU VULUN
Id 1 [ 9 v A o 9 1 ° 1 A
Lﬂuﬂquﬂ@ﬂ@ﬂlﬁﬂ?u!!ﬁﬁ 67 318 (5980 28.4) W‘Uﬂflflﬂ!’ﬁﬂﬁﬂ@ﬂﬂﬂ!’ﬁﬂéullﬁﬁ llﬂllﬂ 814NN 18 1ADU
(aOR 3.04, 95% CI 1.22-7.56; p value 0.017) 6a51m5M 10 11 UINQ9T01g (aOR 8.79, 95% CI 3.21-24.05; p
9
value < 0.001) 17891/0ANVANYNA (aOR 4.30, 95% CI 1.54-12.02; p value < 0.001) WUM3 1¥na111HiD%78
11819 (aOR 7.55, 95% CI 2.61-21.88; p value < 0.001) LLASAINDNUAIVOIDDNFAUAINTT 95% (aOR 4.45,
95% CI 1.76-11.25; p value 0.002) HaM33n¥INguaad @ U U IszezIaIMsuau I5ang1uIamay
5.1+3.0 Y11 @830 2 510 (Sovaz 3.0) nguileasniay liguusszeznaimsuou Tsawe1uamae 3.4:1.8
Fu hifidihadeTia

]
o 1 A

o . o ' a3 ° ' ' v
agil: Tose@eseasniduyuruguussludihotnergdind s 1 1dun o1gd1ndi 18 ifou dasins

A s ~ a a Y 9 o A o a ° '
ma%mummmmq iwesoanumailna W’]Jﬂ']iﬁl‘lfﬂﬁ'lillu’f]ﬂﬂflﬂ']ﬂclﬁ] LHAZAIUBDUAIVDNDDNBLIUATINI
Y] o 1 (% = A Aa Y @ 1 dy Aana 1 dy 1 o
95% WﬁaW‘ﬁﬂE]llﬂ'ﬂﬂf]ﬂLﬁU?‘HLLﬁ\ﬂJfJ@IiWﬂWﬁLﬁﬂ“ﬁ’Jﬂﬁﬂﬂa$ 3.0 mmWNﬂauﬂmmumﬂmmmﬂﬂu
[ Y A Yo ]
fnﬁﬂﬂﬂ'i’fNPjﬂ?ﬂﬂﬂ?iqﬂiﬂﬂWi‘KﬂﬂﬁWElalﬂ

o o W

] 1 <3
mdnay: Yoaoniauyuwy, CPS-ped, Hihedn, Uszins Ing

o A v o ° o i < o 1
rveidsaazraanideasniaugusuguusesun lasldszan cps-ped ludihomnegang s 1 139



NN

o < A Aaa A A Ao o 3 o = a g
doasniuluaugmsmsi@erinannnsdasendidyveuannalan Tagluil a.a. 2019 Tian

o

=

° 1 = aAa o = a I Y S Aaa 3};
91961111 5 1 1@eFINNINUeAd NI U 740,180 518 ANTIUTREAY 14 VDI UHANITITEBTINNINUAVDY
< o ' 21 2 o P < Y ¥ '
wno1gand1 51" ludszmalne nsznsnmsisagy’ stenudwudihomnileasniay o1gasua 1

A =

@ouda 5 Tudlaulszuna w.a. 2566 59 2568 31U 156,324 518 164,899 518 1AL 177,011 518 6A31
(@o¥I0 Souaz 0.11,0.13 tag 0.08 MudIe
s Y 3 Y aa o < A S A
panmsouio Tan’ latuuinielumsitiene lwaneg 2-59 e fille1ns lo uaz/mienigly
o 9 <3 I o aa [ o A < 9 1 1 A o
a0 Taslenmsmeladauiumasilunisitianedeadniay As 1HNB1gUBINIINTT 2 ADUBATING
g‘/ = = 2 g’/ =1 = =V g’/
mele 2 60 59117 019 2-12 ABUBATINITHIB 1Y 2 50AT9/U7 01 1T -5 Usasinaniiele 2 40 ATy
A o o o [ v A Y] = 12 o ) Y d'ﬁl
Wi Auugihimssns v 3 szau ae 1) louaznia vuneds lilideasnian uuzihldmsquanthu
<3 o ) a o {
2) melaiEa uaz/mie Toniu wwedslideadnay uuzihlden §3ugsudseniu Idmsauanidhu 3)
= [ = [ =) o Y ad a A [
Uduouas1e vuedaleadnauyuns ¥3oguusann uuzilnelausyiiaaanazn1ssnun
1 k2
avvayuoulugouwerivia uunlfiidvesduianlsaaaFonniomin’ (Infectious Disease Society of
o v W ) 1Y) <
America: IDSA) tuziimuanumssusne luTsanweadmsuanuazmsn Aelinnuguusaunaig
= 9 [ < 9 = [ 4 o =\ o = Y
faguusann laun meladalaslfinmaideanuesdniseusis lan linzrigladiuin uaziiniglden
AUBUAIVDIBBNFIUBENTT 90% turUPiAvesau1anTsANTI9eNUHBINY Y (British Thoracic
Aa oA a o o ] ) [
Society: BTS) ttazuuriiavessisinerdenusunnduvalszmalne uuzihuuimemssusnulu
Y v A A o v gl/ a g g’/ 1 =
Tsangnnandienuae MInNonIIN1sHIelanINNd 70 AN Wne1gadud 11 Uoasinisniela
9 v
WINNI1 50 ATYUIT HAZAIANVONAIVBIBNFIIUT 08N 92% LU friaaenanidesinalunis

(%

o 9 A I'd [ A Y < o ~ < o =\
Wy iesnnnasisuinu lulsamenadiedihadnileasniauiinmisniglaEa meladiun Un1ie
1 a A A o (% o & 9 Y o [ d' dy 9 9 1
NI0900NFIIU WIDUTYY MO UATI8 T udsalgninernslumssnenunyy e1vaselsnisye

Y YA o 9 J o 1T R o Y A Aday o o v
w1ely dosmsunnddzernglunissner mslfinuaiananivildenluiuinlidedinaaiu
NTNYINT

% <3 9 1 = 1 [N dy v 69 a
aunquosleadniduynauluwaneigiosnii 51 daulugimaninie 1h5a" wersaninvos
d' =1 a dy [ a 1 1 a o o’d‘ o e 1
doalolinisaae lhfamauaumieladiuas wwinamsiatewadidoy n131191UU04 cilia UNWIDY
a g’/ o a d' [ 1 =
mansganuraonaures uazmsdzauvouabran luniuaumel e lhfaunsnszaeldgean
4 o 9 a a ' @ . 1
adaz NG TINITA1NETAAUTIAIAT INANI1TNOAIVDY hyaline membranes ANIAN UV
=~ a a I'4 Y . .. aQ
onanas mfaammﬁamnwﬂhiummﬁﬂs il%LL‘VIiﬂ‘TﬁJLEU”IQ’ submucosal area D ¥interstitial spaces (N

a Y A s A A % @ A o o A 3
ﬂ15qm}£ﬁﬂﬂu1mﬂl@\uc}5aauﬂj L!ag/ﬁiﬂlcﬁaauwuﬂﬁaﬂﬂlﬂﬂﬂ aﬂymgﬂQﬂQWUﬂﬂﬂqjxﬂﬂﬂU1@[5]“

'
v A

140 W¥351A Azt NsasAIIRYNaas 19 65 n1Uh 2 weu-iguieu 2569



= o 1 o = @ 2 J 9 o
RYUNAU (ALI) Lla$ﬂ’GpJfJWﬂﬁ‘HWEﬂ%ﬁﬁﬂﬂlﬂﬂ‘UWﬁu (ARDS) “]NL‘]J“l«lﬂ1'J$LL‘1/I'§ﬂ“ﬁ@uﬂl@ﬂiiﬂﬂﬂﬂﬂﬂ!ﬁﬂ
Y A a A 2 4 ° Y Y} N A '
IZJ”IJ’JfJﬂ3iJﬂTJ%Glﬂﬂ’é]ﬂﬂ“ﬁlﬂu‘ﬂgulliﬂuWﬂﬂlu NﬂWﬂﬁW']fJGlﬂa'ﬁﬂﬂ ADITNHIAVIYDDNHLAULAS/NTONITHIY
10 dJaa o 1 o = o <3 Y ' = o A
WWEJGlﬂ Lﬂﬂl“ﬂﬁuﬂﬂfJﬂi]iJEﬂﬂ']iﬁWfJﬁlﬁ]ﬂT]ﬂﬂLﬂﬂﬂWﬁuiuLﬂﬂﬂun®8ﬂ31 18 ‘]J (PARDS) fﬂ‘l’iuﬂufﬂiﬂﬂﬂ
second pediatric acute lung injury consensus conference (PALICC-2) " Helinnznseteondan Tagviinly
] ] H 4 . . 1 ¥
mstromelanunhiznar inaied Pa0,/FiO, < 300 W30 SpO,/Fi0, < 250 winl¥msrierielaunugna
4 . . A . . =\ A v A
INA N oxygenation index =2 4 1139 oxygen saturation index 2 5 nazumslasuudasnimii@ansagen
o Y o a a dy a 49! o A N = I =
aﬂ]slmgﬁﬂﬂﬂﬂ’ﬂllWﬂﬂﬂ@lﬂlﬂﬁlu@ﬂﬂﬂ mﬂmumﬂiu 7 ’Juﬁﬂﬂl‘l’iﬁ{]ﬂWimLiNﬂﬁ]ﬂ %9 PARDS Lﬂumms{mm
a Aa Y = A [ a2 Aa [ 12-14 ] 19 2
ﬂl@ﬂﬂ1il’(ffﬁl°]ﬂ¢]ﬂ1ﬂﬂ®ﬂﬁ]ﬂ!ﬁﬂ ﬂ15ﬁﬂ']9111/]WT143JTV‘I“LI’E]GI?WﬂWiLﬁEJG]f’WHHﬂ‘]JE]ﬂ’E]ﬂm'U MR IDYRS 2.1 DN
- 3 Aa aa <3 9 1 (15 v Ao o Jdo
14.3 WuUI1I980s 92 ﬂl@\i!ﬂﬂ%m’ﬂ%ﬁmlﬂumﬂ®1qu’0‘c’lﬂ’)1 2 ’IJ ﬂﬁ]ﬁ]EJ“I/]ﬁiJWH'ﬁﬂ‘]Jﬂ’NlI?u!LiQngﬂWi
A Aa [ Y 1 =~ o @ Y] 1 o
Lﬁﬂ“]f')ﬁﬁﬂﬂﬂ@ﬂ@ﬂlﬁll "lmm fﬂilliiﬂﬂﬁgiﬂﬁ’) Iiﬂ?i?slfﬂ NIFAADANDUNINUA ﬂ'l’)%/!‘WIﬂﬂﬂﬂﬂWi N3
a dy = YR o dy S A A o 2 A a o 13,1416
Glﬂl“])’@@“b’vl@? @'lq ﬂ??ﬂgﬁﬂﬁ’) ﬂWﬁW“]JL“D’E]LL“LIﬂWLﬁfJGluLa’E]@ ﬁﬂluilluﬁl‘l“h'wwﬂﬂﬂﬁ ﬂWiW'lfJGlﬁ]aT]ﬂﬂ T
A a 14 o Y 9 = o W A a
5$EJ$TISJﬂWi§$‘1J1ﬂGUENI§ﬂIﬂ'J@]-19 E)\?ﬂfﬂ‘i'ﬂ‘lﬂufliaﬂhlﬂiJﬂ151“]53JWli’JﬂL‘§EJ\1Eﬂﬂll!W@ﬂiglllu
a dy a 17 Y o I v A o @ ) o a
ﬂ'J'liJ:.i‘L!LLiQﬂJ@QﬂWiGl@L%@Tﬂ’J@-19 ]1@1llﬂﬁ"WGJJ‘IHL‘]J‘L!3JW]5'J@L‘iﬁl\‘iﬁ'lﬂiJ’ﬁT‘YTTLIﬂi%LiJHﬂ'NlJE"L!LﬁQGUEN
~ & v a Y < .. . . . 12
nmsaare lsaluniuaunielalugdilie@n (Clinical progression scale for pediatric patient; CPS-ped)
TAgLIAINTZAUNITSNEITOAARDINUAIINFULTIUDIN1IZ NI 090DNTIIU 1A8NGUDINTT ITULTS
v Y Y 1 o PR 1Y) " Yo Aa o
seau 1 Timsquanuvudiheuen nguoimsthunanssnmuudihelu szau 2 luldsveendou szay
Yo a Y A 1 [ Y [ Yo a
3 ulﬂ'ill?J’E)ﬂ"]ﬂﬁ]uﬂ1ﬂﬁu1ﬂ1ﬂﬁi@ﬂ1\ﬁ]1}|’ﬂ ﬂquﬂWﬂﬁEulLiﬁiﬂ‘HH!UUWJ’JEJKIH AU 4 hlﬂﬁﬂ@’t’)ﬂ“h’!‘ﬂu
o A 9 A ] [ %’ [ y A 1 Bol
9031 lage (HHFNC) ¥ ldasesrerielanun ligna) (NIPPY) szau 5 Tdinsesriemelanuugnd
1 [ 9 A [] 901 9 4 [ 9 A ] Bo’
(thiJ ARDS) 5291 6 Glflflﬂi@\i%’)ﬂﬁ?ﬂi%klﬂ‘ﬂ?ﬂﬁ? (wtnaden ARDS) 5ea1 7 1%Lﬂiﬂﬂ%38ﬁ181‘ﬂ!tﬂﬂ§ﬂﬂ1

4 (% a { 1 v 4 [
(9 unmal ARDS §U39) 15014 ECMO 5201 8 Aoide®aa (UM 1) voeinnuine e lduinsia

]
A o v d

= o 7 o 2 = % = 7 d' [
(3898141 CPS-ped 31UNUDATAUVFUNII ABIEAU CPS-ped =4 vz Tadoidsalanduiiusnuion
o Y <3 Y v =

snuynuguusludihednegiosndi 51

w

agilszasn

A = v ~ J o o Y < H 1 A A
eAny1 I TN 1A UANTUNUS ‘mJaﬂ’oﬂtﬁuclgu%u‘guuiﬂuﬁﬂaﬂtﬂﬂmqmﬂ’n 59 N5v

M5 lu Isaneruiaasnan1ssnyl

o o ¢ o ° o ! 3 o ' =
ﬂ%ﬁ]ﬂlﬁﬂ\il!ﬁ$NﬁﬁW‘ﬁﬂ@ﬂ@ﬂLﬁ']J“];llGUUEULliﬁﬂWlmﬂIﬂﬂsl%i%ﬂU CPS-ped °1uwi)ﬂaﬂaﬂﬂmqmm1 5 1J 141



ad =<
IBNIANYI
= <3| . . . = 9
gﬂu‘uumiﬁﬂyuﬂu prognostic factor research Uszian retrospective design ANYIVDYAIINLIY
~ 91 91 S aa o @ @ @ 1
seiioudtely dilhednitedeleasniduynau sia lsanan ICD-10 (J12-J18) 581319 4aIAN WA,
o { ' L g
2566 D4 NUEIOU W.A. 2567 ADIUAANYT NGUOUNIITNFNTTN T5INIaYNAHIT FaudluTsanerua
) <] { a U @ N a
mldvadn (350 1fe9) lwwagunimd 10 Wusnsdihenunsnynssunly uazvedihednganurs
I¥NITY
do 9 91 < 9 ' N o a
INUNAALUT @ﬂ?ﬂlﬂﬂ@1qu®8ﬂ31 5 1 ’ﬁﬂul‘]ﬂﬁul‘ﬂﬂ
Jd o a U o a { a [
INUNANBDON %15ﬂlliﬂlﬂﬂ®1q1ﬁlﬁ)ﬂﬂ31 1 Lﬁau ‘]J’E]ﬂ’i]ﬂlﬁ‘]Jﬁ]'lﬂﬂ?i@]ﬂlélﬁfﬁ)sluiixﬁl‘lﬂ?ﬂ'lﬁ (thanag
v 9 a @ ~ 9 @ v A ¥ v a Y
mgﬂugﬂ’mclumu 2 IU) n%azmaummmagamuﬂiwaﬂ A9 B71Y LNA UINUNAT QUNYNUNIY 9ATINIT

= v A
me1a TWeg NINTIANT 10N

A o

(% { J ao) v o o U ao) I ' 14
@]ﬂllﬂﬁﬁﬁﬂy'l ]’lﬁ}LLﬂ 27¢ LA UINUNAD ﬂ']'JZTfIGIﬂJ']ﬂ']ﬁ VIUNNANUITUNATINIUNUNDIYADA
1 P 14 Y o w (2 ?:I o a o 1 ?:I @
ﬂ'J']!WﬂL“Ifu"lﬂﬁﬁ 3 UNUNVDINTNOUINY" Tiﬂ‘ﬂizmm Uszaarivinusnineg VULUNNAUUINUNLTN
a :; 1 [ [ o [ = 4 4 o v
1HANINIT 2,500 NIV 1IN ﬁiyﬂ]u']u%w i]"l!ﬂlﬂ@ﬁﬁ'lﬂ']iﬁ'lflﬂlmﬂulﬂm“ﬂ@"Ifﬁ]'li]!ﬂﬂi“ﬂ‘ll@\‘]ﬂ\iﬂﬂ']ﬁﬂﬂ"m&
Yy 9 K . A =

Tan MsATIINUMS I ENA1HeF 811818 subcostal, intercostal 11 3® suprasternal MsAsINTeNloaNy
a a . . A . A v a to . A’ 1 d‘ 9y
Aallna (crepitation L91&/¥15® wheezing) ANONAIVDIDDNFIIU a8 (room air) IBUTNTUNN O
anuwsegelu nansran el §iian1s A msedns9en SwUNNGUND alveolar infiltration (91N
$I0TUVBINNTUNNGHI 05 9FUNNE) * MITNET agwamITnu

) I [ @ @ ~ Yo A d Y I T A A

fuwuniugesnguamszaumsinegegan lasvvaziidludihelu Wunquilionmaguuss fe
CPS-ped 2 4 NGUNDINT 1111159 AD CPS-ped < 4

o 1 % 1 9 . A~ [ 20 Y
mimuamﬂ’qu@m&nﬂ% post-hoc power analysis mﬂﬂ‘izﬂﬂﬂi‘ﬂmmmiﬂaﬂﬂmﬁuquuﬂ 198

o o aa g
e 12-20 wamuammm%m‘maﬁt‘mﬁamﬂu %}aﬂaz 83.9

'
v A

142 ¥51A Az NsasAIIRYNaas 19 65 n1Uh 2 weu-iguieu 2569



Clinical Status WHO clinical progression scale Clinical progression scale-pediatrics (CPS-ped)

Uninfected or recovered 0: Uninfected, no viral RNA detected 0: At respiratory baseline
Mild disease; 1: Asymptomatic, viral RNA detected 1: At home (includes post discharge with new
ambulatory 2: Symptomatic, independent respiratory support) or in rehabilitation
3: Symptomatic, assistance needed
Moderate disease; 4: No oxygen therapy 2: No oxygen therapy
hospitalized 5: Receiving oxygen by mask or nasal prongs 3: Receiving oxygen by mask or nasal prongs
Severe disease; 6: HFNC or NIPPV 4: HFNC or NIPPV
hospitalized 7: IMV; Pao,/Fioz 2150 (Spoz/Fio, 2200) 5: IMV without ARDS (Ol =<4 or OSl< 5)
8: IMV; Paoz/Fio; <150 (Spo,/Fio; <200) or vasopressors  6: IMV with mild/moderate ARDS (4<Ol <16 or 5< OSI<12)
9: IMV; Paoy/Fio, <150 and vasopressors, dialysis or ECMO 7: IMV with severe ARDS (Ol =16 or OSI 212) or ECMO
10: Death 8: Death

sUf 1 WfSeumeoy WHO clinical progression scale LS NUINT STERINREY) CPS-ped (Clinical progression

U

scale-pediatrics; CPS-ped)
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Abstract

Background: Neonatal hypoglycemia is a common clinical condition that can lead to significant neurological
impairment and long-term developmental delays. A critical challenge is that many affected neonates remain
asymptomatic, which may lead to missed diagnoses and delayed intervention. Therefore, implementing
appropriate and timely blood glucose screening in high-risk infants is essential to ensure prompt management
and minimize potential brain injury.

Objective: To determine the prevalence and associated factors of asymptomatic hypoglycemia in at-risk
infants.

Method: This retrospective observational study reviewed medical records of 227 newborns at risk of
hypoglycemia including infants of diabetic mothers, late preterm infant, low birth weight and macrosomia at
Chiangrai Prachanukroh Hospital between January 1, 2024 and December 31, 2024. Blood glucose was
measured by heel-prick glucometer at four time points and plasma glucose was obtained for confirmation
when values were low. Associated risk factors were identified using multiple logistic regression; capillary-
plasma glucose agreement was assessed by Pearson's correlation.

Results: The prevalence of neonatal hypoglycemia was 8.8 among at-risk infants. Associated risk factors
included maternal diabetes requiring insulin therapy (p value < 0.05) and meconium-stained amniotic fluid (p
value < 0.05).

Conclusion: Asymptomatic hypoglycemia is prevalent among at-risk neonates. Systematic screening is
recommended for all at-risk newborns to enable timely detection and management.

Keyword: Neonatal hypoglycemia, At-risk infants
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Quality of life of pediatric patients with transfusion-dependent thalassemia (TDT) receiving blood
transfusions at Mae Sot Hospital
Srisuda Assawapalanggooll, Wannabhorn Limpitikulz,
Jiranat Hanpromz, Naris Wanranawat’, Sopon Assawapalanggool2
1Nursing research section, Mae Sot Hospital
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Received January 21, 2026 Revised June 25, 2026 Accepted June 26, 2026

Abstract

Background: In Thailand, the incidence of newly diagnosed thalassemic disease case is approximately 12 per
1,000 live births, with the prevalence of about 1% in the population. Affected children frequently exhibit
growth retardation, recurrent illness, and require periodic blood transfusions, resulting in frequent school
absenteeism and a diminished overall quality of life.

Objectives: To investigate the quality of life (QOL) and its associations with baseline characteristics and
clinical parameters among children with transfusion-dependent thalassemia (TDT) attending Mae Sot
Hospital.

Methods: The descriptive cross-sectional study was conducted. The Pediatric Quality of Life Inventory
(PedsQL™ ) Generic Core Scales version 4.0, developed by James W. Varni and administered under license
from Mapi Research Trust, was utilized to assess QOL. Descriptive statistics and correlation analyses were
performed.

Results: A total of 26 children with TDT were enrolled. Overall, 53.9% demonstrated low total QOL scores,
while only 11.5% reported good QOL. Domain-specific analyses revealed that 46-50% had low physical
QOL, 42-46% had low emotional QOL, and 40-45% experienced impaired social functioning. School
functioning was the most affected domain, with 70-77% reporting low QOL. Age was moderately and
positively correlated with overall QOL (r =0.3921, p value 0.0476), whereas foreign nationality was
negatively correlated with physical QOL (r,, = 0.3892, p value 0.0494). Educational attainment was positively
associated with overall QOL (r, =0.5423, p value 0.0042), particularly within the emotional domain (r, =

0.4615, p value 0.0176). Pre-transfusion hemoglobin levels were positively correlated with overall QOL (r, =
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0.4670, p value 0.0162), as well as with physical (r, = 0.4895, p value 0.0112), emotional (», = 0.3999, p value
0.0430), and social domains (#, = 0.4070, p value 0.0391). Strong interrelationships were observed among
QOL dimensions. Physical health was significantly associated with emotional well-being (» = 0.7624, p value
<0.0001), social functioning (» = 0.7720, p value <0.0001), and school performance (» = 0.6906, p value
0.0001). Emotional well-being was strongly correlated with both social functioning (» = 0.8872, p value
<0.0001) and school QOL (» = 0.6817, p value 0.0001). Social functioning itself was highly associated with
school performance (r = 0.7697, p value <0.0001).

Conclusions: Approximately 50% of pediatric patients with TDT experienced a low level of quality of life.
The domains of physical, emotional, social, and school functioning were strongly and positively interrelated,
indicating that improvement in one domain might contribute to enhancement in the others in the same
direction.

Keywords: Quality of life, Thalassemia, Pediatric patient
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M13197 1 Cronbach’s alpha test of internal consistency and scale reliability

Cronbach’s alpha
Domain items
Patients (n =26) | Parents (n =26) Combined
Pediatric Quality of Life 23 0.961 0.960 0.978
Physical function 8 0.897 0914 0.946
Emotional function 5 0914 0.905 0.928
Social function 5 0.953 0.946 0.968
School function 5 0.758 0.796 0.867
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Iﬁjﬂlﬂﬂ hemoglobin typing 3 B-thalassemia uawjﬂwdau”lmjﬁa%’aﬂaz 76.9 {A1 pre-transfusion Hb Tu
Suiilidoyarioonit o wdL daulngfedesas 80.8 H55@Y serum ferritin 1101131 1000 ng/ml [median
=1675.6 interquartile range: IQR = [1371.1, 1675.6) ng/ml] 35 831UV D weight for age (W/A) WINY 84.4
[IQR = 75.43, 95.10] Tuvaizidiman Height for age (H/A) 11101 95.1 (S.D. = 4.74) (gﬂﬁ 1) (5195 2)
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M319h 2 uamﬁﬂymxﬂﬁ]i‘]”sjﬁu;ﬂ;muaz%’ay‘amqﬂaﬁﬂmam’cjnﬁméw (n =26)

Sil’mgaﬁl’a"lﬂ 31U Goway)
IWANQY 14 (53.9)
91¢ (1)): Mean + S.D. [min, max] 11.5+2.11 [7.7, 14.6]
Homilne 20 (76.9)
FLAUMIANEN

Uszaufnmn 3 Wiedn 7(26.9)

1l.4-1l.6 12 (46.2)

W.1-3.3 7(26.9)
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%’ﬂﬁgaﬁ;ﬂﬂ 31U Gowaz)
AU
WNT 21 (80.8)
AIAA 5(19.2)
519l @mAsunansound (Aotmow)
<10,000 LN 11 (42.3)
10,000-15,000 V1N 5(19.2)
>15,000 VN 10 (38.5)
D1 TWHRUANAN
INBATNT 6(23.1)
My 6(23.1)
Sudhamalal 13 (50.0)
NT1MI/S3Ia M0 1(3.8)
FTAUMIANBIVDIRALD
Uszaufnm 3 wiednn 10 (38.5)
Uszaufnu 4-6 11 (42.3)
Wsenany1L%./04. 1(7.7)
Usyanes 3(11.5)
siiagiumansulseniu: Deferiprone 22 (84.6)
Deferasirox 4(15.4)
MIIUINY
B-thalassemia 12 (46.2)
B-thalassemia/hemoglobin E (HbE) 8(30.8)
OL-thalassemia'B-thalassemia 5(19.2)
Ol-thalassemia/hemoglobin constant spring (HbCS) 1(3.8)
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%’mgaﬁ’a"lﬂ 31U Gowaz)
Pre-transfusion Hb @ ’j"uﬁiﬁ’m“’aga (g/dL): Mean + S.D. [min, max] 8.4+0091[6.8,10.2]
<9 g/dL 20 (76.9)
Serum ferritin level 21000 ng/mL 21 (80.8)
median [IQR] (ng/mL) 1675.6 [1371.1, 1675.6]
Weight by age (%): Median [IQR] 84.4 [73.8, 94.2]
Height by age (%): Mean+S.D. 95.1 +4.74

Hb: hemoglobin level S.D. standard deviation IQR: interquartile range
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M1 3 naasnanzuunlsziiugunniialaodie vaz Tagdinases (n =26)

Parent- (proxy-)
Patient-report
Characteristics report p value

N | Jewaz | wu | 3Zewaz

Total PedsQL"™ score: Mean % S.D. 57.4 +£19.98 | 59.9 +19.77 | 0.2596

< 60% of total PedsQL"" score 14 539 13 50.0

=2 LA < a v A A ] Y A
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Parent- (proxy-)
Patient-report
Characteristics report p value
dwau | Fewaz | dwou | Fowaz

60-79.99% of total PedsQL "™ score 9 34.6 10 385

>80% of total PedsQL"" score 3 115 3 115
ﬂzuuuﬁmqmmwmﬂ: Mean +S.D. 59.6 +20.86 60.8 +20.29 0.6079"

< 60% of total physical function score 12 46.2 13 50.0

60-79.99% of total physical function score 10 38.5 9 34.6

=80% of total physical function score 4 154 4 154
AZUUUAIUDITHET: Mean £ S.D. 58.8 +22.77 64.8 +22.87 0.1207°

< 60% of total emotional function score 12 46.2 11 423

60-79.99% of total emotional function score 11 423 9 34.6

=80% of total emotional function score 3 11.5 6 23.1
AZUUUAUFIAN: Mean + S.D. 62.5 +27.87 64.0 +26.04 0.5855

< 60% of total social function score 12 46.2 11 423

60-79.99% of total social function score 7 26.9 10 38.5

=80%of total social function score 7 26.9 5 19.2
A1 school: Mean = S.D. 473 +16.93 49.4 +19.46 0.4440°

< 60% of total school function score 20 76.9 18 69.2

60-79.99% of total school function score 6 23.1 7 26.9

=80% of total school function score 0 0.0 1 39

"Paired t-test S.D. standard deviation
A a [ @ 4 [ dy Y1 Y aa 1 v
HJ?]“IN%13&!']15]’31“ﬁll“l/\lu‘ﬁ"UENﬂﬁ]%EJWuﬂWH"U@\‘]tﬂﬂ’Jﬂﬂﬂﬂzuuuﬂﬂ!ﬂ1W“]5’J§II@EILL1J\ﬁ$@‘U
o 4 . . I o Y A o w dy
ANUFTUNWUST (level of correlation coefficient) ooy 5 immmJmmmﬂuaﬂmagﬂﬂmmu 0.00 —
0.19 = very weak 0.20 — 0.39 = weak 0.40 — 0.59 = moderate 0.60 — 0.79 = strong 0.80 — 1.00 = very strong9
1 1 [ v A [ o w a
W‘U’JWJ']QGU’E'NEj:‘]J'JEJiﬂ’J'mﬁiJWl!‘ﬁL‘lN‘U’Jﬂsluﬁgﬂ‘ﬂ@1ﬂUﬂﬂlﬂ1W%')@ﬂ1W‘i')N (r:0.3921,pvalue 0.0476)
1 a 1 [ Y] 4 [ c') [ a 1 I
anuzynanmAvesiielianuduiuinieauluszaumnugunmiaguamaiuienievesdilae

a 1 [ v J v o o
(rpb =-0.3892, p value 0.0494) ﬁﬂWHgﬁWﬁHWﬂiﬁﬁﬂlﬂﬁéjﬂ'Jﬁlﬁﬂ’ﬂll?fllwu‘ﬁ“lfn\iﬁ‘ﬂGluigﬂUﬁWﬂ‘Uﬂﬂ!ﬂWW

@ [ 14 § @ { a
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a v o J @ @ a 1
FINNINT I (rpb =-0.3931, p value 0.0470) Ll,a5?(11WU‘E‘VINa‘UGluigﬂ‘U‘]J']uﬂaNﬂ“]JﬂﬂlﬂTW%'J@ng}WU§1ﬂﬂ15J
[ ' v v Ida 1Y [
(rpb =-0.4735, p value 0.0146) 38ﬂ‘llﬂTiﬁﬂ‘]el']ellfNl%ilﬂ'JfJﬁﬂ']'lllﬁlJ“Wu‘ﬁl“]N‘]J3ﬂ1u33ﬂﬂﬂ1uﬂﬁ1\1ﬂﬂﬂﬂ!ﬂ1w

a @ v I Aa 1% Y] a
FIANINIW (r,= 0.5423, p value 0.0042) TaolinnuduiusiFauinluszauihunaeiunanmdindiu

o J @ @

21581 (. = 0.4615, p value 0.0176) HazdURUTIFILIN TUsTAUM VRN WFIAMUFIAY (, = 0.3910, p

value 0.0483) (715199 4)

k4
Y4 J A o

3 o o a v K <
W"I§1Qﬁ 4 LLET@Nﬂ'J'lll’ﬁlI‘W‘Ll‘ﬁﬁgﬁ'J'N‘]jﬁ]FﬂEJW‘LI:*E'I‘L!ﬂUﬁ]iLlﬂ'I‘W%'N]Gluﬂ']Wﬁ’nJLLfWﬁ']fJ@']uGU’E]\?E\!ﬂ'ﬁﬂlﬂﬂ

=

Tsalafiaansaadilonguitaninii1¥iden (transfusion-dependent thalassemia: TDT)

Correlation: r (p value)

Todenugv N , N Mums
TINNAU | NUINMEY | THOITHM AUHAINN ~
138U
. -0.1078 -0.0222 -0.1055 -0.0831 -0.2630
LNE
(0.6001) [ (0.9142) [ (0.6079) | (0.6867) | (0.1943)
. 0.3921 0.3371 0.3347 0.3864 0.3778
018’
(0.0476) [ (0.0922) | (0.0947) | (0.0512) | (0.0570)
Wowd: annd/songul | -0.2724 -0.3892 -0.1526 -0.2293 -0.1286
Ay’ (0.1783) [ (0.0494) | (0.4566) | (0.2598) | (0.5312)
. -0.3931 -0.4735 -0.2752 -0.3415 -0.2683
MU

(0.0470) (0.0146) (0.1735) (0.0878) (0.1850)

o e 0.5423 0.3579 0.4615 03910 0.2488
sEAUMINyI) e’
(0.0042) [ (0.0726) | (0.0176) | (0.0483) | (0.2203)

g 4 o . 0.0428 -0.1336 0.0051 0.1617 0.0262
i"lflnlﬂmﬁﬂéllﬂﬂﬂ'i@ﬂﬂﬁT
(0.8356) (0.5152) (0.9804) (0.4301) (0.8988)

- . 0.1409 0.0836 0.1223 0.2690 0.1055
DIBFNHALLD”
(0.4925) (0.6849) (0.5517) (0.1838) (0.6080)

. - y 0.2053 0.1338 0.1685 0.2346 0.2994
ITAUNMITANHIVOIHALLA

(0.3143) (0.5147) (0.4107) (0.2487) (0.1374)

"Point-Biserial test (rpb) "Pearson’s correlation () jESpearman correlation test (r,)

= Aa Y I a v A A ] Y A
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{ A v o d @ aa 1 ] [ a 1 o
LﬁﬂWﬂTﬁﬂﬂﬂ'NiJﬁlJWu‘ﬁﬂl@ﬂﬁ‘ﬂ%ﬂ‘ﬂWQﬂauﬂ‘lJE)Wj‘lJ'JfJLﬂﬂ TDT ﬂUﬂ%!LuuﬂﬂlﬂWW%’WlWUﬁWﬁ%ﬂU

a ' @ o J o [
FTuTnatiunounis1W1aea (pre-transfusion Hb) Innuduwus lunuinluszauihunanuganin

9 o

a 1 ] o v da
¥Ialunmmsawedalled 1Ay (-, = 0.4670, p value 0.0162) 108 pre-transfusion Hb ANUTUWUTIFILIN

S

[ 1%

o 1 Y a 1 4
TuszavihunaeseliisdduiuauaINTINAIUI19ME (-, = 0.4895, p value 0.0112) AUBITNEL (, =

o q

J o

0.3999, p value 0.0430) LAZAMUFIAY (r, = 0.4070, p value 0.0391) TuvmzAANUFURNUTAUALAINTIA
2!

a o

fumsiBounuanuduiusiFaanlusedud -, = 0.3628) us liTiisd1da (p value 0.0685) (M3190 5)

1 o o d 1 aa Y a U <3
Vl'l'ﬂ\i"ﬁ 5 HAAIANUTUNUIISHIN ﬁﬂ}mgammauﬂ ﬂ‘]_lﬂil!ﬂ']W%'JﬁcluﬂTW3'33J!Lﬁ$i?ﬂ§°%jﬁlusllﬂﬂéjﬂ'lﬂmﬂ

a v oA A R Y A . .
Tiﬂiawmwﬁmammﬂnqquwwmﬂmaaﬂ (transfusion—dependent thalassemia: TDT)

Y Correlation: r (p value)
YayamenaHn
o v Y % d Y Y =
namnmu PIMTHINNEY PITHD 1IN RIGSIREY PIMHUNIIEY
W -0.0478 -0.1111 -0.0699 -0.0271 0.0971
mMsIdang’
(0.8167) (0.5890) (0.7345) (0.8954) (0.6369)
. 0.4670 0.4895 0.3999 0.4070 0.3628
Pre-transfusion Hb"
(0.0162) (0.0112) (0.0430) (0.0391) (0.0685)
0.0342 0.0419 -0.0130 0.0251 -0.0045
Weight for ageI
(0.8682) (0.8391) (0.9496) (0.9032) (0.9827)
0.2936 0.3268 0.2707 0.2456 0.1816
Height for ageT
(0.1454) (0.1032) (0.1810) (0.2265) (0.3747)
¥UAVD oral iron 0.1463 0.2125 0.0954 0.1339 0.0266
chelation” (0.4757) (0.2972) (0.6429) (0.5143) (0.8972)
0.1611 0.0965 0.1867 0.1548 0.2776
Ferritin level*
(0.4316) (0.6390) (0.3612) (0.4501) (0.1697)

Hb: hemoglobin level (g/dL) "Point-Biserial test 'Pearson’s correlation jcSpearman correlation test

Aa 9 1 Y I = o v da o Aa 9 e
AUNNFINAIUINGUDIF 818 TDT UANUFURUTIFIVINAUAVMNTIaA U 1IN 1Y
[ o o d a [ a o [
FEAVG (= 0.7624, p value <0.0001) HANUAUWUTFIDINd VU IMTInd wdeanluszaugs (=
(% v Jda @ a o
0.7720, p value <0.0001) 1@zl A MU FURUTIFIVINAUAUNINTIAAIUNITFOUTZAV G (= 0.6906,

p value 0.0001)
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9
1 a o 1 1 (% 1 @ o a @ a
uenNUNUNAUMUIIAaueITUeiveIfionguAled I lin NN FNTUTIFIUIN UM INEIA
@ [ o o oI a @ a
ﬁ’mmﬂuﬁluimuqmm (r = 0.8872, p value <0.0001) L!a31‘:]?’1’31%ﬁiJWl.!‘ﬁL%QU?ﬂﬂUﬂNﬂ?W%DﬂﬁTHﬂWﬁ
Y

= U = v aa [ FIA L=t =
Liﬂuiu‘izﬂ‘ﬂgﬂ (r =0.6817, p value 0.0001) Glusllﬂ‘!3!ﬂfJ’JﬂUWUﬂmﬂTINGI)"mﬂ']uﬁ\‘]ﬂiJGUENQ“]J’JEJﬂE]JJﬁﬂ‘H'IiJ

ANudUWUSIFIInduaun s IasumsEeulusedugs (- = 0.7697, p value <0.0001) (113197 6)

4‘ ] v d ] 1 aa 9 FR < a = =1 1
M1919N 6 Llﬁﬂﬂﬂ’ﬂuﬁllwu‘ﬁﬁ@ﬂ‘L!53W31ﬂﬂmﬂ1W%’Jﬁi18@1uﬂlﬂﬂ@ﬂ?ﬂ!ﬂﬂiiﬂiﬁﬂ@ﬂﬁ‘ﬁﬁﬁ"ﬁlﬂEJﬂEj}l

= Y A
NaWINs 1¥iaen
Correlation: r (p value)
Aaumnadagile
% ) Y d % Y % =
AUINIME AUDITN AMUAIAN MUNITIIYY
v . 1.0000 0.7624 0.7720 0.6906
AT MY’
(0.0000) (0.0000) (0.0000) (0.0001)
v - 1.0000 0.8872 0.6817
AUDITUU'
(0.0000) (0.0000) (0.0001)
v o 1.0000 0.7697
AT
(0.0000) (0.0000)
v P 1.0000
AUNMTITEU
(0.0000)

"Pearson’s correlation: (p value)

a =
ﬂﬂ‘ljﬁ"lﬁlﬂﬁﬂ"lﬁﬂﬂ‘ﬂ"l
™ . . < 4 A o aa & Yy Ao '
PedQL " version 4 generic score scale L‘]Jumsammﬂﬂmmwmmm‘lﬂ 4 AMUNWAULATHIUNIT

NAAOAANUATY (validity) ANUIRABY (reliability) tazaandlull 18 un3 14 (feasibility) 1o Tanann

aa S 10 A A dyd' Yo I o (= ~ 6 A
FIAUAN  ATOIND ‘1/]11@ ‘UfﬂillﬂaL“]Juﬂ'l‘kﬂul‘ﬂEll,l,ﬁZ‘VI@’GT’E]°1JEN°INTJ’J'IlIﬂ’J'IllﬁiQL!@Zﬂ’ﬂlllﬂlei;(\i LUAZIUD

Y
A oA Y

v Y a o <] a A A A dyl ~ A Y <
‘Vl@’d’é]ﬂﬂ’]J"U’é]iJ”ﬁ"U’é]\i\ﬂu’J%EJ'LJﬂEl'LJEl'LHJi%’d‘ﬂ‘ﬁﬂTIN61]’8']QLﬂi’é]QiJfJU’ﬂiJﬂ’ﬂiJmqu\iﬁluEjﬂﬁﬂlﬂﬂ TDT

(Cronbach's alpha coefficient 0.978)

Y
=

NuAselianuquamdiana luTlasldinsesiiod1sviaquamdianaly 4 a1u PedQL'

M

. . A ! a Y = [ a
version 4 generic score scale m@ﬂmmLﬂumy1”1‘1/1ﬂwmmﬁﬂixmuiﬂmﬂammmﬂ‘uﬂumﬁﬂizmu
9 b Y ] 1 @ Y [ =< 11 =X
Tﬂﬁlﬁjﬂﬂﬂﬁﬂﬁ‘ﬂﬁﬂWWﬁﬁmmziwmu"lﬂJLmﬂﬂNﬂuﬁfJﬂﬂ’dﬂﬂﬂ‘umﬁﬁﬂ‘ﬂﬂuﬂﬁzmﬁImﬂu DAIGNR)

9y ) (Al A Y = ' = A a
ﬁ’ulTiﬂi“b’ﬂﬁﬂTiG]E)‘ULL“]J‘UﬁTi’Jﬁ]%1ﬂ@]’3l§jﬂ’3&l1’i“§@%1ﬂPjﬂﬂﬂﬁ@\ilwENPJWLQEJ’JGluﬂﬁﬁ’EI‘UE‘HiJLWE)‘]J‘iglllu

= aa Yy <3 a v oA A ] Y A
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A A A aa 1 I A 1 A a Y Y
vieaaawmMslasunlasnzuuuguningia ed1elsnamwmsinunazuuundsziiiuTaedie lan
Y T 9 12 1 aa 1 1 1A 3 Ay 9 1R A
tosnngnasean? hilianuuanaaniedda uaervtswenniivndszauidiunasesernd litawse
[ Y ] c}”; < v o 1 AA o d%l
Su§tTymvesdileluaseunqunarua S vnnageunUNqulsEHINT ALTIUIUINTUBIINDAIN
HANANNNINADA 1ALHBI91INTIUIY participants N1 B8M1 1HVIATIUIINATOUNADA 1UAITATIVIY

Y
(detect) ANULANAITU
Y I a v A A a & Y A A Yo @ '
AthednTsalafinausiaadleyHananins 1M@ea iU s SN IMNUNNNIT T3ane111au]
A o = = R A aa [l [y o = A a 9 A 3
doalT 1IN TEMIUAT I AN INTINT WY TuTzAUM Fulonaswsea1u wudgedn
Uszmnmdesa so azuuuguamdIadiugunmsnmesgluszavm gihenndalszmnadosas 70 &
Sa 9 = ] YR Y @ = g}/ 1 A
AZUUUAUNINFIAAIUNITToUed luszADM aeandesnumsAny I lulsemanas luaalssman
' aa 9 = PR v A A A 9 o V9 A 36 A Y1 Yy <
WUNAUNMNTIRAIUMsEeuvesfiesaadilie Tasmasasudisdinnamon " esuielaindienn
I v A A A & clsld Eﬂ a A wdﬂﬂwd‘ ' QQIQ/]7 ~
sasaadNeriananins iaeaurtianguuss ngdatlulitadsnemaniyau latios'” :1e0
a o o ) = 18 0. q Y Yo 1A
innzmshauvesialdumaleniinnuesinemisanas ™ i lasuasenns bifioane guamn

[ Yo P~ (= A 9 a1 1 L.
VIJJLLSU\?LL?Q ﬂﬁhl@i‘uﬁﬁﬁ]ﬂ’iTﬁ‘V]llSJLWﬂ\‘lWﬂI@me‘WW&lIE]?JWQHE]EJﬂ’N 3 Uaawalunvavao cognitive

o 9
N3V

U

== 219,20
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function'” AIN 122 FA109 (per se) TaamnizdaiGosuihldgieildiansommnde Tuliaus
szurama 1azN1TAIIUVYDIAND (execution) apag’ dwa“lﬁ’qmmw%%ﬁm school performance aAa4
o v JAa Y o aa a Yy A A Lg 3

ANNFUHUTITIVINUDI01gV0IRI N UAUNINTINN TIN5 e TdT oo gnT uAn Yz
= 4 [ d’ A é’ I g’/ [
Nanmaneersuainazdian llmwszez Mmuduiuduaouaiuergluanyuz a1 total dependent i

a 1 o A YR U 1 a [ % =3 Jq ¥ Y 1 o A Y

apuusnne nafulaaNuianluguaiiaues mamslsudazmsiFoui lmangdiauaziie 1n
I 1 1% 1 @ o . I o
iWuensuvesauseuts TlgmssonivvesdeanlulsGou” Fuiluldaumguimuinig theory of

o a
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the establishment of ego Identity LNGEGE T uamumummwwmmﬁnNmmmmumqmumyﬁ

v J

4 o A [~ o 1% '
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ao ¥ 1 1 a a 4 N 4 @
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aa

v Y
Ao ldsunmsne lddui hldasnsa@uTa lidulamudnenn deyadiuiifeiidninadnase

L

ANUFUHRUT IUNNAVAUAZHUUAUN NG IA TAsT I

v A

a 1 o o d [
seavdTuTnadunoums 1¥iaen (pre-transfusion Hb) Uanudusius lumauinluseduiunaig

[

a [l v o w [ v Jda % ] a
AuquAINEIa lunwiavesnihisdiny uazlinnuduiusidiuinluszaulunaesiuaanmdiaaiu
1 = a Y Y F a A v A A 1 o
FuMeFITINITaesuielanmingdielasunisauaealuszauiiioanenon1sd1saguniig

Y Y
(homeostasis) lavzautiunnssuludinseiwazndaanTnd neilszauanuuduuee hemoglobin

v
o A

v a oA = < v o .. E) IS 9 Y A A A 1

nouMsaNaeAgIziluszaAUmNgalusoy visit Hunazlumnaznouns 11asaue AR UNAIUNII
=1 1A aa o w A =] [ ' a = [} 4'7 ' 1 ~
oanenenanssuFIndsesriunieli ¥95ean Hb neunisauaen lia13d1nat 9-10 g/dL' Tuvae i
PIMIUAAINNATUNVDIN1IZTAVLITUUBTEAL Hb #1031 7-8 g/dL™

A @ v o J ' 9y = v o Ja A 1w v o a o
mmmﬂi3@ummﬁuwuﬁizmnmuummtmwumﬂmmamaﬂuﬁlmmuqq ﬂ1iu1Wﬁ’Ji]EJVlﬂ

a

9 a a a FY @ . 2 @ an
Glalfﬂ'Jfl"Wi]’]fl'm']ELHLGHQﬁ\?LﬁiNﬂmﬂ']W%UﬁWQ 4 AU ANBAIUTEAY pre-transfusion Hb “dﬁ\uﬂuﬁiﬁ]ﬂﬂ'l\iﬂauﬂ

v A

~ o A Y Y Y =} 1 Y 1 o Y o A ]

%mmmmmumﬂwuw Vlﬂl,!,ﬂ fﬂich/i PRC 1NgIN0M0N15A95EAU Hb 53ﬁ310ﬂ15uﬂ1ﬂ@g1u5%ﬂﬂ‘ﬂ1%

o 1 A qu aa ' s A X o ¢y i

#1131 9 g/dL L‘W’Oclﬂﬂmﬂ'lwGB'JG]‘VI'I\‘I?Nﬂ'lEJLLa$’O'153JmLW3J"Uu NITUANTNULNNYAIYTS IS LINTNLU NS TY
KX v @ Y Yy 2 = 9 A 24 A 9 o 3 A o ' o A

mnmauuﬂmﬂw@ﬂamﬁanamauuaamj@ La@fﬂfh’fﬂﬂl“ﬂlfﬁaﬂ‘ﬂﬂaflﬂﬂﬂlla$ﬁ$ﬂ3ﬂ@'@ﬂ1iﬂ1luu

aa o v A aq YY1 YR 3 A A 175 o Y Aa dzg
FIolseiriumeiilvgiheiandlumsevsoronay” s lvaunwaian mswavu

Y o w ao Ja g 3 9 . ] A W I I
Gum”lﬂmlmﬁmaﬁ]ﬂuﬂmﬂumimumagmmu cross-sectional "lllmmsaEJuEJumimﬂummﬂuwa

A o 1Y

ll ¢ A q 1 I
(causal relation, plausibility) 1dedraau Uil 1499910 association 14 1¥&9UA8INY causal relation™ 417w

v 9 o o

o A aw L g . ! 4
Tomalumsaniinauiseluszeze1 cohort study Failu design NHTadeaudraua lumsyen Tog
s .. Y (g o o 1 A Y]
AT UIMGHA (temporal association) HazABINIUANAII T UALAz I NIV T aNIND 14
NIVVUIAUAZ NANIIVDIDNTNAV0IA ML TADAUAINTINATUAN 9 HazAUAINTIA Taesuae 1)

a 4 o d

dyo Yy =2 dyd = o o AN Y Y v o
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Congenital mesoblastic nephroma presenting with hemorrhagic shock: An atypical and fatal presentation
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Abstract

Background: Congenital mesoblastic nephroma (CMN) is the predominant primary renal neoplasm in neonates
and early infancy. Histologically categorized into classic, cellular, and mixed subtypes, the classic variant
typically demonstrates a benign clinical course and excellent survival rates following radical nephrectomy. Life-
threatening complications are exceptionally rare. Herein, we report a fatal case of classic CMN complicated by
massive spontaneous hemorrhage.

Case Presentation: A seven-month-old male infant presented to the emergency department with choking and
cyanosis. Physical examination revealed marked pallor and a palpable mass in the left lower quadrant of
abdomen. During observation, the patient rapidly deteriorated into hemorrhagic shock and cardiac arrest,
succumbing despite resuscitative efforts. Autopsy revealed a massive left peri-nephric hematoma and a large left
renal tumor. Histopathology confirmed classic CMN. Notably, a ruptured aneurysm in a lower branch of the left
renal artery was identified as the source of the fatal hemorrhage.

Conclusion: While classic CMN has a typically benign clinical course, this case illustrates that it can present
with catastrophic complications such as spontaneous tumor rupture and massive retroperitoneal hemorrhage. The
delayed presentation (age of 7 months) and the presence of a vascular anomaly (aneurysm) likely contributed to
the fatal outcome. In clinical practice, emphasis must be placed on thorough physical examinations during every
routine visit. An asymptomatic abdominal mass detected in an infant is most frequently of renal origin, such as
hydronephrosis, renal cysts, or benign renal neoplasms.

Keywords: Congenital Mesoblastic Nephroma (CMN), Peri-nephric hemorrhage, Hemorrhagic shock,

Aneurysm, Wunderlich syndrome
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