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Post-Pandemic Shifts

in RSV Seasonality and Age
Distribution in Taiwan: A Multi-Center Study (2015-
2023)
ER®ReETREM SR EF SR TR IMEL - %
HUCMIFE (2015-2023)

Tu-Hsuan Chang!, Ya-Li Hu?, Wan-Chen Chen?, Chi-Tai
Fang?, Shu-Yuan Ho? Tai-Fen Lee?, Yu-Tsung Huang?,
Hung-Jen Tang', Luan-Yin Chang?

Chi Mei Medical Center!; National Taiwan University
Hospital?; Changhua Christian Children's Hospital®
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Background: Respiratory syncytial virus (RSV) is a leading
cause of community-acquired pneumonia in both children
and older adults. Understanding RSV seasonality is essential
for effective immunization planning. This study investigates
changes in RSV epidemiology and seasonality in Taiwan.
Methods: We retrospectively analyzed data from three
tertiary medical centers in northern, central, and southern
Taiwan from January 2015 to December 2023. RSV detection
methods included PCR, antigen testing, and viral culture. In
addition, we examined trends in Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis to explore
potential changes in respiratory bacterial coinfections and
their relationship to shifting RSV epidemiology.

Results: A total of 8,184 RSV cases were identified.
During 2015-2019, RSV circulation was more evenly spread
throughout the year, gradually increasing from March to
August. In contrast, 2020-2023 showed a delayed and more
concentrated peak from September to November. The
proportion of RSV cases in infants <1 year significantly
declined from 51% (1,400/2,768) pre-pandemic to 24%
(1,115/4,687) post-pandemic (p < 0.001), with a concurrent
rise in cases among children >2 years (p < 0.05). In this
older group, bacterial codetection rates also increased.
Conclusions: RSV seasonality in Taiwan shifted from a
regional to a synchronized nationwide pattern, with a marked
peak in fall. The age distribution of cases also changed, with
a decline in infant cases and a rise among older children,
possibly linked to increased bacterial codetection. These
findings highlight the importance of ongoing surveillance and
can inform policy decisions regarding RSV vaccines and
monoclonal antibody strategies.

Analysis for Causes of Antibiotic Prescriptions of
Children in the Community
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Jian-Te Lee', Meng-hsuan Young', Luan-Yin Chang?
Department of Pediatrics, National Taiwan University
Hospital, Yunlin Branch'; Department of Pediatrics, National
Taiwan University Hospital and College of Medicine,
National Taiwan University?
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Background: To develop intervention strategies and
education programs in the future, we aim to understand how
physicians and parents acknowledge antibiotic prescriptions
by questionnaires.

Methods: We recruited parents or guardians with children in
the kindergartens from both rural and urban area. We also
invited physicians from community clinics. Participants filled
in structured questionnaires. We described variables related to
antibiotic prescriptions and analyzed differences between
parents or guardians from urban and rural area and
pediatricians and non-pediatricians. Chi-squared or Fisher-
exact test was used when appropriate. A p-value less
than 0.05 was considered significant.

Results: We recruited 151 parents or guardians: 101 from
two rural kindergartens and 50 from one urban kindergarten.
The most worried symptoms of children (injected throat,
eardrums, purulent nasal discharge, sick contact in the
family) for parents or guardians were significantly different
between rural and urban area (33%, 33%, 15%, 20%
vs 10%, 30%, 42%, 18%, p=0.0006). Urban children tended
to be covered by private insurances more than rural children
(70% vs 86%, p=0.0353). We invited 141 physicians from
community clinics in whom 95 were pediatricians and 46
were non-pediatricians. Almost all physicians agreed to
prescribe antibiotics for children with obvious infected sites
(94% vs 98%, p=0.2902). Other causes for antibiotic
prescriptions (fever, poor activity, poor appetite) between
pediatricians and non-pediatricians were significantly
different (40%, 57%, 2% vs 71%, 29%, 0%, p=0.003).
Pediatricians prescribed antibiotics after duration (day) of
fever for 1, 2, 3 and >3 at 5%, 13%, 38%, and 44%, which
was significantly differently from non-pediatricians
at 13%, 26%, 39%, and 22% (p=0.0189). Pediatricians
ranked signs of needing antibiotics (injected throat, injected
eardrums, purulent nasal discharge) differently from non-
pediatricians (0%, 75%, 25% vs 2%, 57% 41%, p=0.0456).
Conclusions: Differences in parents or guardians of children
in the kindergarten by regions and behavior of antibiotic
prescriptions by physicians in the clinics may inform
intervention policy in the future.

Clinical Features of Hospitalized Children with
Mycoplasma pneumoniae Pneumonia in a Tertiary
Hospital in Central Taiwan
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Chiu', Po-Ren Hsueh?, Kao-Pin Hwang'

Pediatric Infectious Diseases, China Medical University
Children’s Hospital, Taichung, Taiwan'!; Department of
Laboratory Medicine, China Medical University Hospital,
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Background: Mycoplasma pneumoniae is a common cause
of pediatric community-acquired pneumonia with diverse
clinical and radiographic presentations. This study aimed to
analyze the clinical, laboratory, and radiographic features of
hospitalized children with PCR-confirmed Mycoplasma
pneumoniae pneumonia in a tertiary center.

Methods: We conducted a retrospective study of pediatric
patients admitted to China Medical University Children’s
Hospital from January to December 2024 with PCR-
confirmed Mycoplasma pneumoniae pneumonia. Data on
demographics, symptoms, fever duration, antibiotic use, and
labs were collected. Patients were categorized by chest
radiograph findings into three groups: (1) infiltration, (2)
pneumonia patch, and (3) pneumonia patch with costophrenic
angle blunting. Clinical and lab features were compared
across groups.

Results: A total of 48 children were included. Median age
was 8.0 years, and 45.8% were male. All had fever and
cough. Median peak temperature was 39.3°C; fever
lasted 5.5 days before admission. Other symptoms included
sputum (62.5%), decreased intake (54.2%), rhinorrhea
(39.6%), decreased activity (31.3%), sore throat (18.8%), and
dyspnea  (2.1%). Median WBC  was  7850/uL;
neutrophils 65.5%, lymphocytes 21.4%, hsCRP 2.5 mg/dL,
PCT 0.2 ng/mL, LDH 272 U/L, platelets 284,500/uL. Chest
X-rays showed pneumonia patch (54.2%), infiltration
(29.2%), and costophrenic blunting (16.7%). IgM and IgG
were positive in 452% and 12.9%. One patient had
desaturation and one required ICU care. Doxycycline was
given to 95.8%; fever resolved in 2.0 days. Sputum was
noted in 78.6%, 46.2%, and 87.5%, and decreased activity
in 7.1%, 38.5%, and 50.0% across the three radiographic
groups (p = 0.036 and 0.057).

Conclusions: PCT and CRP were not markedly elevated.
Most patients had rapid defervescence. Sputum and
decreased activity differed by radiographic pattern.

Post-COVID-19 Epidemiology of Pneumococcal Disease
in Taiwan
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Background: The covid pandemic has significantly
influenced the epidemiology of pneumococcal infections.
This study aimed to delineate the evolved epidemiology of
pneumococcal diseases, focusing on re-emerged serotypes
and genotypes before and after the covid pandemic in
Taiwan.

Methods: Culture-confirmed pneumococcal disease (CCPD)
cases were analyzed across four Chang-Gung memorial
hospitals in Taiwan between 2019 and 2024. Incidence rates
were calculated per 100,000 population. Serotyping, multi-
locus sequence types, and penicillin antimicrobial
susceptibility were determined.

Results: The incidence of CCPD dropped from 16.09 in 2019
to 5.39 in 2021 (P < 0.0001), followed by a rise to 9.04
in 2024 (P < 0.0001). Invasive pneumococcal disease (IPD)
accounted for 12.9% (125/969) of CCPD cases. The highest
incidence rates for both IPD and CCPD were observed in
children under 5 years of age, followed by adults aged >=65
years. The most common serotypes were 23A (28.4%), 15A
(14.2%), 19A (9.5%), and 15B/C (8.7%). PCV13 serotypes,
PCV20 serotypes, and non-PCV20 serotypes accounted
for 24.9% (241/969), 36.5% (354/969), and 63.7% (617/969)
of CCPD cases, respectively. Among IPD cases, the highest
penicillin non-susceptible were found in serotype 19A
(75.0%), 23A (70.6%), 19F (66.7%), and 15B/C (58.3%).
Clonal complex 166 emerged as the predominant lineage
(27.8%, 269/969), primarily composed of serotypes 23A
(85.5%, 230/269) and 11A (6.7%, 18/269).

Conclusions: Children under 5 years of age remained
particularly vulnerable to pneumococcal diseases in the post-
covid era. The non-PCV13 serotypes 23A-ST166 emerged as
the most common lineage. The increased rates of penicillin
non-susceptibility among non-PCV13 serotypes highlight a
growing concern for antimicrobial resistance following the
pandemic.

Fecal Metabolomic Profiling Using LC-MS in Very and
Extremely Preterm Infants with Bronchopulmonary
Dysplasia
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Background: Bronchopulmonary dysplasia (BPD) is a
frequent complication in preterm infants, especially those
born before 32 weeks of gestation. Several studies have
reported that the fecal microbial composition and metabolites
of premature infants are closely linked to their health and



development. LC/MS-based metabolomics can identify BPD
metabolic signatures, enabling early diagnosis and targeted
interventions.

Methods: This study enrolled 124 infants, comprising 45
healthy controls and 79 premature infants born before 32
weeks of gestation. These premature infants were classified
into two groups: those with no or mild BPD (n = 32) and
those with moderate or severe BPD (n 47). Fecal
metabolomic analysis was conducted at the corrected age of 6
months using AbsoluteIDQ® pl180 Kit, and partial least
squares discriminant analysis (PLS-DA) was applied for
further analysis. Metabolites significantly associated with GA
and BPD severity were identified and their roles in functional
metabolic pathways were also assessed.

Results: In extremely preterm infants (GA < 28 weeks),
body weight and body mass index (BMI) percentiles were
significantly lower when compared with full-term infants (P
< 0.001). Six aqueous and nine lipid metabolites were
significantly associated with GA (P < 0.05). Meanwhile,
seven aqueous and fifteen lipid metabolites were significantly
associated with BPD severity (P < 0.05). Among them, the
aqueous metabolite spermidine, associated with f-alanine and
arginine metabolism was strongly linked to GA in relation to
BPD development (P < 0.01). Six carnitine-related lipid
metabolites and two sphingomyelins (36:1 and 36:2) were
found to be uniquely associated with both GA and BPD
severities. By contrast, phosphatidylcholine, associated with
linoleic acid metabolism, was strongly related to varying
BPD severities (P < 0.05).

Conclusions: LC/MS-based fecal metabolomics identified
spermidine, linked to f-alanine and arginine metabolism, as a
key metabolite associated with GA and BPD development.
Sphingomyelins and carnitine-related lipids may contribute to
GA-related BPD severity, while phosphatidylcholine,
involved in linoleic acid metabolism, varies with BPD
severity.

Early microbial community shifts in preterm infants:
connections to growth restriction and chronic lung disease
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Background: Intrauterine growth restriction (IUGR) affects
~10% of pregnancies, increasing chronic lung disease risk
and mortality in preterm infants. IUGR disrupts early
microbial development, but its effects on intestinal and
nasopharyngeal microbiota in preterm infants remain unclear.
Methods: We collected fecal and nasopharyngeal samples at
birth and postnatal day 7 from 4 small-for-gestational-age
(SGA) and 10 appropriate-for-gestational-age (AGA) preterm
infants born < 32 weeks. Microbial communities were
characterized using 16S rRNA gene sequencing (V3-V4)
with SILVA database taxonomy. We analyzed community
differences using diversity metrics, differential abundance
(LEfSe), and metabolic pathway prediction (PICRUSt2,
ALDEx2). Due to initial group miscategorization, we re-
analyzed microbial associations with clinical factors:
gestational age, antenatal corticosteroids, preeclampsia,
delivery method, surfactant use, chronic lung disease (CLD),
and discharge weight <10th percentile.

Results: Groups were matched for gestational age, Apgar
scores, and feeding, with expected birth weight differences
(SGA: 985.00 = 214.86g vs AGA: 1508.10 + 315.17g, p
= 0.011). Lower gestational age correlated with higher nasal
Corynebacterium and increased gut Klebsiella, Helicobacter,
Lactobacillus, and Prevotella by day 7. Infants with postnatal
growth restriction showed early gut Prevotella and
Lactobacillus enrichment. Surfactant use and CLD correlated
with widespread microbial changes, including early
Klebsiella, Lactobacillus, Prevotella, Bacteroides, and
Staphylococcus at both sites, with progression to nasal
Ureaplasma and Chlamydia and extensive gut bacterial
diversity by day 7. Antenatal corticosteroids consistently
reduced bacterial abundance at both sites.

Conclusions: Growth restriction and prematurity correlate
with site-specific microbial changes, most pronounced in
infants with surfactant use or CLD. The gut-lung microbial
axis appears central to chronic lung disease development.
Antenatal  corticosteroids  suppress  early  microbial
establishment. Larger studies are needed to confirm clinical
significance.

Evaluation of Nebulized Surfactant Delivery in a Lung-
on-Chip Model: Airflow Simulation, Distribution
Uniformity, and Concentration-Dependent Effects
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Background: Pulmonary surfactant replacement therapy is
crucial for treating respiratory distress syndrome in
premature infants. Nebulized surfactant therapy is still under
research for effectiveness. This study evaluated a novel
nebulization system for delivering Survanta to A549 lung-on-
chip models. Three key aspects were investigated: (1) the
system's capability to replicate neonatal breathing patterns at
different frequencies; (2) the uniformity of nebulized particle
distribution at different flow rates; and (3) the concentration-
dependent effects of Survanta on surfactant protein B (SP-B)
expression.

Methods: Fluorescent-labeled microparticles were nebulized
under simulated neonatal respiratory frequencies (0.68 Hz
and 0.75 Hz) to test device stability. Particles were delivered
to microfluidic chips and examined by fluorescence
microscopy to assess distribution uniformity and system
reliability. The uniformity of nebulized particle distribution
was evaluated at different flow rates (60 mL and 500 mL).
A549 cells (human alveolar epithelial cell line) were cultured
in microfluidic lung-on-chip systems to establish an in vitro
lung model. Cells were maintained in culture medium until
confluence, forming a complete alveolar epithelial layer for
subsequent drug treatment experiments. Survanta® was
applied via nebulization. Fluorescent staining was used to
analyze the concentration-dependent effects of different
Survanta concentrations (0-25 mg/mL) on A549 cells.
Results: Our findings demonstrated that the system
effectively replicated neonatal breathing patterns at both
frequencies, with the 500 mL/min flow rate providing more
uniform drug distribution, indicated by lower coefficient of
variation values. SP-B expression significantly increased at
higher Survanta concentrations (12.5 and 25 mg/mL),
approximately 2.7-fold higher than in untreated cells.
Conclusions: These results suggest that the nebulization
system can effectively deliver surfactant to lung epithelial
cells in a manner that mimics clinical conditions, laying the

groundwork for further development of surfactant
replacement therapies.
Maternal microplastic exposure drives early dose-

dependent pulmonary inflammation with upregulated
NF-kB in neonatal offspring lung tissue
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Background: Early-life pollutant exposure can shape later
disease susceptibility. While prenatal microplastic exposure
impairs lung development, short-term inflammatory
responses and mechanisms during early postnatal periods
remain poorly characterized.

Methods: Pregnant C57BL/6 mice received 5 pm
polystyrene microplastics (PS-MPs) via drinking water at 100
ng/L (low dose) and 1000 pg/L (high dose) from gestational
day 14 until postnatal day 14 (P14). Controls received
distilled water. We measured pro-inflammatory cytokines
(IL-1, IL-6, TNF-a) using ELISA and NF-kB levels via
Western blot. Offspring body weight, lung weight, and lung-
to-body weight ratio were recorded. Lung tissues were
collected at P7 and P14 for histopathological examination.
Results: Maternal PS-MP exposure significantly increased
pro-inflammatory cytokines in offspring lungs at P7 and P14,
showing dose-dependent patterns where high-dose effects
consistently exceeded low-dose and controls (all exposure
group main effects p < 0.01; all pairwise p < 0.05). NF-xB
expression was significantly higher in high-dose groups
compared to controls at P7 (pairwise p < 0.05). At P14, only
high-dose exposure showed significant increases compared to
controls (pairwise p 0.005). High-dose exposure
significantly reduced offspring body weight at P7 (p < 0.05).
At P14, only low-dose exposure significantly reduced body
weight compared to controls (p < 0.01). Lung weight was
significantly lower in low-dose groups at P14 (p = 0.04),
while lung-to-body weight ratios remained unchanged. No
significant sex-based differences were observed. Strong
molecular inflammatory changes occurred without obvious
gross histological changes at P7 and P14.

Conclusions: Perinatal PS-MP exposure rapidly initiates
lung inflammatory pathways through upregulation of
inflammatory cytokines (IL-1, IL-6, TNF-o) and NF-xB
activation before structural damage appears. This early
cytokine-driven inflammation represents a critical initiation
point in microplastic-induced lung injury, highlighting
important developmental windows for intervention and risks
for long-term respiratory health.

Association between Cesarean Delivery Timing and
Neurodevelopmental disorders in Term Infants with Prior
Antenatal Corticosteroid Exposure
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Background: Antenatal corticosteroids (ACS) improve fetal
lung maturation yet concerns persist regarding their
neurodevelopmental impact on term infants exposed to ACS.
Early cesarean delivery (CS) before 39 weeks may increase
the risks of neurodevelopmental disorders. Despite higher
rates of CS among ACS-exposed term infants, related
outcomes remain unclear. Despite higher rates of CS among
ACS-exposed term infants, related outcomes remain unclear.
This study examines associations between CS timing and
NDI in ACS-exposed term infants.

Methods: This retrospective cohort study analyzed
population-level data on singleton term births in Taiwan
(2010-2014) with ACS-treated mothers diagnosed with
preterm labor. Infants were grouped by gestational age
(GA): 37, 38, and >39 weeks, and by mode of delivery: CS or
normal spontaneous delivery (NSD). Follow-up lasted until
December 31, 2020. The NDI (any NDI, developmental delay
[DD], autism spectrum disorder [ASD], and attention-
deficit/hyperactivity disorder [ADHDY]) are identified through
validated ICD codes.

Results: Of 5,566 ACS-exposed term infants, CS rates
were 46% at 37 weeks (n=1,868), 40.5% at 38 weeks
(n=1,776), and 21.6% at >39 weeks (n=1,922). Mothers
undergoing CS were typically older, multiparous, with higher
incidences of hypertensive and psychiatric conditions. No
significant differences in neurodevelopmental disorders,
ADHD, or DD appeared between CS and NSD at identical
GA. However, CS at 38 weeks increased ASD risk
significantly compared to NSD (OR 2.44; 95% CI 1.29-4.61;
p=0.006). Early CS at 37 and 38 weeks also increased ADHD
risks versus NSD at >39 weeks (37 weeks: aOR 1.72, 95%
CI 1.19-2.47; 38 weeks: aOR 1.74, 95% CI 1.20-2.53).
Conclusions: Cesarean delivery before 39 weeks in ACS-
exposed term infants is common and linked to elevated risks
of ASD and ADHD. The timing of delivery requires careful
consideration in this vulnerable population.

Efficacy Evaluation of an Infant's Multifunctional Crib
Mask Conceptual Protective Shield in an Animal Model
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Background: Infants hospitalized during the COVID-19
pandemic are at increased risk of respiratory infections, yet
conventional masks are impractical for this population. We
developed a novel multifunctional crib mask protective
shield, constructed with medical-grade polycarbonate (PC)
and amorphous polyethylene terephthalate (A-PET), to
reduce infants’ exposure to airborne particles, noxious gases,
and noise while maintaining a safe physiological
environment.

Methods: Preclinical validation was conducted using 24
Sprague Dawley rat pups, randomly assigned to three groups:
Group A (PC shield, n=7), Group B (A-PET shield, n=7), and
Group C (no shield/control, n=10). Shields were applied from
day 0 to day 7. Environmental variables (noise, temperature,
humidity, particulate matter, and gases) were continuously
monitored. Blood and urine samples were collected at
baseline, day 7, and day 21 for complete blood count, liver
enzymes, and bisphenol A (BPA) analysis; liver histology
was also assessed. Body weight was tracked across the study
period.

Results: All groups gained weight comparably from baseline
to day 21 (Group A: 156g to 273g; Group B: 157g to 270g;
Group C: 162g to 264g; p>0.05). No significant differences
were detected in physiological parameters, liver function
tests, or histological findings among the groups. BPA was
undetectable in all serum and urine samples. Shield use did
not alter air quality or noise exposure between shielded and
control conditions (Highest noise record: group A
inside/outside dB: 82.2/82.6 dB; group B: 84.9/85.1 dB;
group C: 78.0 dB).

Conclusions: The multifunctional infant’s crib mask
conceptual protective shield showed no adverse effects on
growth, metabolism, or environmental conditions in a
preclinical animal model. This innovation demonstrates
promising safety and efficacy as a non-invasive alternative

strategy for infection control in hospitalized infants,
warranting further clinical evaluation.
Echocardiography  Assessment of Hemodynamic

Significant Patent Ductus Arteriosus in Preterm Infants
by Measuring Intracardiac Blood Flow
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Background: Patent ductus arteriosus (PDA) in premature
infants may result in hemodynamic instability and several
prematurity-related complications. The conventional left
atrial-to-aortic (LA/Ao) ratio for evaluating
hemodynamically  significant PDA  (hsPDA)  has
demonstrated limited accuracy. We aimed to investigate more
reliable echocardiographic markers for assessing the
hemodynamic significance of PDA in preterm infants.

Methods: Single-center, retrospective cohort study including



12

neonates born at a gestational age between 24 and 30 weeks.
The echocardiographic parameters, including mitral E wave
velocity, left pulmonary artery (LPA) end-diastolic velocity
and LA/Ao ratio were assessed in relation to hsPDA
requiring treatment.

Results: Forty-nine infants were included, of whom 30
infants were diagnosed with hsPDA. The mitral E wave (p
=0.0016) and LPA end-diastolic velocities (p = 0.0010) were
significantly higher in infants with hsPDA, while the LA/Ao
ratio exhibited no difference. Multivariate analysis revealed
that lower gestational age, higher mitral E wave, and LPA
end-diastolic velocities were predictive of hsPDA. The
receiver operating characteristic (ROC) analysis revealed that
these parameters offered better diagnostic accuracy than the
LA/Ao ratio.

Conclusions: Our findings suggest that mitral E wave and
LPA  end-diastolic  velocities are more reliable
echocardiographic markers for evaluating hsPDA in preterm
infants than the conventional LA/Ao ratio.

Vitamin D Status in Very Low Birth Weight Preterm and
Term Children at 5-6 Years of Age: Associations with
Health Outcomes
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Background: Vitamin D is crucial for overall health, yet its
impact on growth and organ function in children remains
uncertain. This study aimed to evaluate vitamin D levels and
their associations with growth, lung, cardiac, renal function,
and cognitive outcomes in children.

Methods: A secondary analysis was conducted from
previous prospective studies comparing health outcomes
between very low birth weight (VLBW) preterm children
(born <37 weeks and <1500 g) with term children at 5-6
years of age. Participants were classified into deficient (<20
ng/mL), insufficiency (20-30 ng/mL), and sufficiency (>30
ng/mL) groups based on their serum vitamin D levels.
Anthropometric measurements, blood pressure, respiratory
health (hospitalization, asthma), lung function,
echocardiography, and renal function were compared
between groups, while cognitive function was evaluated in
the preterm group.

Results: Among 213 children (144 preterm, 69 term),
vitamin D deficiency was present in 31.5% of the total
population, affecting 27.1% of VLBW preterm and 40.5% of
term children. Vitamin D deficiency or insufficiency had no
impact on growth, blood pressure, respiratory health,
pulmonary, cardiac, or renal function. However, vitamin D
levels correlated positively with supplementation (r=0.27,
p=0.006), physical activity (r=0.256, p=0.009), and sun
exposure (r=0.303, p=0.002). In the preterm group, vitamin D
deficiency and levels had no significant impact on cognitive
outcomes.
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Conclusions: Vitamin D deficiency or insufficiency were
common in children at 5-6 years but had no significant
impact on health outcomes. Promoting supplementation,
exercise, and sun exposure may help improve vitamin D
levels. Further studies are needed to explore the potential
long-term health implications of vitamin D.

Non-Sensor Video-Based Pose Estimation Model for
Infant’s Movement
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Background: Detecting neonatal and infant movement is
crucial for monitoring developmental milestones and
facilitating early intervention for potential disorders.
Traditional sensor-based methods can be intrusive and
impractical. In contrast, video-based pose estimation offers a
non-invasive alternative, enabling the analysis of infant
movements through visual data. The purpose was to create a
video-based pose estimation model for automating the
assessment of infant's movements without sensors.

Methods: Infants of 33 to 60 weeks post-menstrual age
(PMA) were enrolled. We captured video recordings of 22
key points—facial features and limb joints—annotated frame
by frame. The data was split into training, validation, and test
sets (7:2:1 ratio). Annotations were converted to ground truth
heatmaps, and face blurring ensured de-identification. We
developed models using Simple Baselines, ResUNet, and
HRNet, addressing discontinuities with an Infinite Impulse
Response (IIR) strategy and excluding crying episodes by
analyzing lip distances. Three data models were applied as
normal data with all points visible (model I), data without
face points (model II), and de-identified data (model IIT). We
evaluated model performance using percentage of correct
keypoints (PCK).

Results: A total of 238 infants' videos were collected,
averaging 66 + 58 days after birth and 44 + 7 weeks PMA.
There were training (172 videos), validation (41), and testing
(25) vedios, yielding 6,965 labeled frames. Simple Baseline
and ResUNet achieved high keypoint accuracy (PCK@0.1
> 0.93) on both validation and test sets. The proposed KCE
loss combined with weighted decoding improved localization
consistency. Data augmentation with cutout further enhanced
performance. Models trained and tested on face-occluded
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data retained stable accuracy for non-facial keypoints,
supporting the validity of using occluded datasets.
Conclusions: We provide a validated approach for infant
pose estimation using anonymized video data. The
framework balances accuracy, privacy, and reproducibility
may offer a resource for broader clinical and research use in
monitoring early motor development.

The Role of CD36, a Fatty Acid Transporter, in
Regulating Metabolic Dysfunction-Associated Steatotic
Liver Disease via Autophagy
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Background: Metabolic dysfunction-associated steatotic
liver disease (MASLD) is a chronic liver disorder closely
linked to obesity. CD36, a key fatty acid transporter
responsible for long-chain fatty acid uptake, is upregulated in
MASLD and may contribute to impaired lipid metabolism by
suppressing autophagy. This study aimed to investigate the
role of CD36 in hepatic lipid accumulation and the
involvement of autophagy in this process.

Methods: Steatosis was induced in HepG2 cells by treatment
with 0.1 mM oleic acid for 16 hours. CD36 was silenced
using siRNA, and pharmacologic inhibition was performed
using sulfosuccinimidyl oleate (SSO) or Salvianolic acid B
(SalB) at concentrations ranging from 12.5 to 200 pM for 4—
48 hours. Western blotting was used to assess CD36, LC3B,
and p62 expression. Lipid droplets were visualized by Oil
Red O staining and quantified using Imagel.

Results: Oleic acid treatment significantly upregulated CD36
and suppressed autophagy, as indicated by reduced LC3B-II
and elevated p62 levels, resulting in lipid droplet
accumulation. CD36 knockdown via siRNA restored
autophagic activity and markedly reduced lipid droplet
number and size over 24 to 72 hours. Similarly,
pharmacological inhibition of CD36 with SSO or SalB
decreased CD36 expression, enhanced autophagic flux, and
reduced lipid accumulation in a dose- and time-dependent
manner. Both compounds were effective at concentrations
>50 puM, with SalB demonstrating a more rapid onset of
action.

Conclusions: CD36 contributes to hepatic lipid accumulation
by impairing autophagy. Inhibition of CD36 restores
autophagic flux and alleviates steatosis. These findings
highlight CD36 as a promising therapeutic target for MASLD
through modulation of autophagy.

Exploring TAS2R Agonists as Novel Relaxants of the
Lower Esophageal Sphincter: A Functional and
Molecular Study
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Background: Achalasia involves impaired lower esophageal
sphincter (LES) relaxation and ineffective peristalsis, leading
to dysphagia and food stasis. Current treatments, mainly
nitrates and calcium antagonists, offer only transient relief
and often cause systemic side effects. Recent studies
implicate extraoral taste receptors (TAS2Rs) in smooth
muscle regulation. This study investigated whether TAS2R
activation could promote LES relaxation, potentially opening
avenues for novel therapies.

Methods: Segments of porcine LES, comprising both clasp
and sling fibers, were isolated and mounted in organ bath
chambers for isometric tension recording. Sustained
contractions were induced with endothelin-1 (300 nM),
followed by cumulative application of various TAS2R
ligands, including phenanthroline, flufenamic acid, dapsone,
chloroquine, quinine, and denatonium benzoate. To elucidate
underlying mechanisms, pharmacological probes—such as
tetrodotoxin  (neuronal  sodium  channel  blocker),
tetracthylammonium, apamin, glibenclamide, and iberiotoxin
(potassium channel blockers), as well as rolipram and
vardenafil (phosphodiesterase inhibitors), KT5720 and
KT5823 (PKA/PKG inhibitors)—were employed. Parallel
RT-PCR analyses were performed to characterize TAS2R
transcript expression profiles in LES tissues.

Results: TAS2R agonists induced concentration-dependent
relaxation of LES muscle strips, with phenanthroline
producing the most pronounced effect. The diminished
relaxation in the presence of potassium channel blockers
(tetracthylammonium, iberiotoxin) highlighted the pivotal
role of potassium channel activity. Additionally, enhanced
relaxant responses with rolipram and vardenafil suggested
involvement of cAMP- and cGMP-dependent pathways. RT-
PCR analysis revealed that TAS2R42 had the highest
transcript expression among the surveyed receptors in both
clasp and sling fibers, followed by TAS2R10 and TAS2R40.
Conclusions: These findings expand the physiological
repertoire of TAS2Rs and suggest that selective TAS2R
agonists, such as phenanthroline, could be developed as novel
therapeutics targeting LES hypertonicity in conditions like
achalasia.

Clinical Utility of the FilmArray Gastrointestinal Panel in
Pediatric Acute Gastroenteritis: A Retrospective Single-
Center Study
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Background:  Previous  studies revealed  diverse
epidemiological patterns of pediatric acute gastroenteritis in
Taiwan. Rising reports of pediatric Clostridium difficile
infection (CDI) have raised concern, though the true burden
remains unclear due to high colonization rates and diagnostic
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challenges. The FilmArray Gastrointestinal Panel offers
rapid, broad-spectrum pathogen detection and may optimize
treatment decisions.This study evaluates its clinical impact
and explores epidemiological trends in pediatric
gastroenteritis in central Taiwan.

Methods: We conducted a retrospective cross-sectional study
using our hospital's big data records (Jan 2013—-Sep 2024).
De-identified data were extracted via billing codes related to
gastroenteritis testing. Demographics, diagnoses, lab results,
antibiotic use, length of stay (LOS), imaging, and
complications were analyzed. Patients were grouped by
diagnostic method (conventional vs. FilmArray), and
subgroup comparisons were performed using SPSS 22.0.
Results: Among 12,242 hospitalization episodes with
gastroenteritis-related discharge diagnoses, 1,751 (14.3%)
had a positive stool pathogen test. The most common
pathogens were rotavirus (31.1%), Salmonella (14.4%),
enteropathogenic E. coli (7.9%).The FilmArray GI Panel had
a higher detection rate (31.4%) than conventional methods
(7.1%). Among patients with malignancy (0.67%) or
immunodeficiency, pathogen detection rates were lower
(7.3% and 10%, respectively).LOS was significantly longer
in pathogen-positive cases (mean 4.2 vs. 2.8 days).Antibiotic
use increased from 28.4% (2013-2018) to 33.3% (2019-
2024), peaking in 2021 and 2022 (45.0% and 36.6%).C.
difficile was detected in 13% (52/400) by the GI panel, but
only 1.5% were double-positive by PCR and toxin assays,
suggesting true CDI. Most cases showed co-detection with
other pathogens.

Conclusions: Rotavirus and Salmonella were the leading
viral and bacterial pathogens in hospitalized pediatric
gastroenteritis. Post-pandemic years showed increased LOS
and antibiotic use, though complications remained rare. C.
difficile detection was frequent, but true primary infection
appeared low after clinical correlation.

Clinical QOutcomes of  Asparaginase-Associated
Pancreatitis in Pediatric Acute Lymphoblastic Leukemia
Patients: A Retrospective Study from a Single Institution
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Background: With continuous advances in treatment
protocols, the survival rate of pediatric acute lymphoblastic
leukemia (ALL) has improved in recent years. Notably, a
modest increase in asparaginase exposure was observed
between the TPOG 2013 and TPOG 2021 protocols.
Although asparaginase plays an important role in ALL
treatment, asparaginase-associated pancreatitis (AAP) is a
potentially severe complication that may negatively impact
both patient outcomes and quality of life. This study aims to
evaluate the clinical outcomes of AAP in pediatric ALL
patients treated at our institution.

Methods: This is a retrospective study of pediatric ALL
patients ( < 18 years old) who received any form of
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asparaginase at National Taiwan University Hospital (NTUH)
from January 2013 to December 2024.

Results: Data of 266 ALL patients were reviewed. The
overall incidence of AAP was 6.17% in the TPOG 2013
cohort (11 of 178 patients) and 7.95% in the TPOG 2021
cohort (7 of 88 patients). Among the 18 patients diagnosed
with AAP, two required invasive intervention due to
necrotizing  pancreatitis  (surgical ~ debridement  or
percutaneous transhepatic cholangial drainage), and two
developed type 3 diabetes mellitus and required long-term
insulin therapy. Due to incomplete data, only 16 patients
were included in the final analysis. There were no statistically
significant differences between the two groups in the rates of
moderate to severe pancreatitis, overall complications, or
pancreatitis recurrence. However, patients in the TPOG 2021
group required a significantly longer duration of total
parenteral nutrition (TPN) and experienced prolonged
chemotherapy interruption. Use of Gabexate mesylate was
not associated with improved outcomes. Conversely,
administration of IVIG was associated with longer durations
of TPN use, ICU stay, and chemotherapy delay, likely
reflecting its use in more severely ill patients.

Conclusions: Asparaginase-associated pancreatitis remains a
clinically relevant and increasingly recognized complication
in pediatric ALL. Early identification and supportive care are
essential. Although IVIG tends to be used in more severe
cases, its benefit in AAP management requires further
investigation.

NICU-Affiliated Human Milk Bank Improves Early
Nutrition and Growth in Very Low Birth Weight Preterm
Infants
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Background: Human milk benefits preterm infants, but
timely access is challenging. We investigated the impact of
evolving donor human milk (DHM) accessibility at National
Cheng Kung University Hospital (NCKUH) — from no
support (2011-2013) to prepositioned distribution (2014—
2017), and finally to an independently operated NICU-
affiliated milk bank (Taiwan Southern Human Milk
Bank, 2018-2024) — on early feeding and growth.

Methods: Retrospective analysis of <1500g preterm infants
(2011-2024) excluded those dying within a week or with
major anomalies, stratified by gestational age (periviable,
extremely preterm, very preterm). Outcomes assessed were
time to first enteral feeding and term equivalent age (TEA)
weight z-score (Fenton chart). Statistical analyses included
ANOVA and regression.

Results: 906 infants (feeding analysis) and 851 (growth
analysis) were included. Significant declines in first feeding
age were observed across epochs, particularly <32 weeks
(PL: 5.6 £ 11.8 to 2.7 £ 1.6 days). Improving TEA zBW
trends were noted, especially in periviable & very preterm
groups. Multivariable analysis confirmed a positive
association between epoch (increasing DHM accessibility)
and TEA zBW (coefficient 0.216 = 0.051, p=0.001).
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Conclusions: Establishing a NICU milk bank significantly
improved early feeding & growth in VLBW infants.
Localized donor milk availability supports optimal neonatal
nutrition.

Infliximab for Refractory Crohn’s Disease in NEMO
Deficiency: Applying mIBD REPORT Standards
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Background: Monogenic inflammatory bowel disease
(mIBD) is a rare subset of IBD characterized by single-gene
defects leading to early onset, severe phenotype, and often
poor response to conventional treatments. NEMO deficiency,
caused by mutations in the IKBKG gene affecting NF-xB
activation, is one such monogenic cause associated with
refractory Crohn’s disease-like bowel inflammation.
Infliximab, a monoclonal antibody targeting tumor necrosis
factor alpha, has been used in mIBD cases with success.
However, infliximab is contraindicated in some primary
immunodeficiencies due to risk of serious infections.
Methods: The mIBD REPORT standards (monogenic IBD
Report Extended Phenotype and Outcome of Treatments) are
a set of standardized reporting guidelines designed to
improve the documentation and comparability of clinical data
for mIBD research and practice. We herein describe a patient
with incontinentia pigmenti and very early-onset Crohn’s
disease treated with infliximab by using this standard form.
Results: A 9-year-old girl having a history of incontinentia
pigmenti presents with recurrent severe painful intra-
abdominal inflammation for more than 5 years, initially
mistaken as intussusception. Whole exon sequencing
identified a heterozygous IKBKG variant: c.1238A > C
(p-His413Pro). Crohn’s disease was promptly diagnosed but
prolonged corticosteroid dependence leads to moon face,
hirsutism, and profound growth retardation. Methotrexate as
combination therapy is also required but insufficient to
achieve symptom-free remission. Recent colonoscopy still
revealed multiple ulcers with skip lesions, in which
pathology documented active colitis with mild chronicity.
Panendoscopy found mild reflux esophagitis and antral
gastritis, with chronic inflammation on biopsy. MR
enterography confirmed transmural involvement of the
terminal ileum, cecum, ascending and sigmoid colon.
Infliximab (3 mg/Kg) was given with fair induction response
and symptom remission. Prednisolone can be gradually
tapered.

Conclusions: Infliximab shows promising induction efficacy
in NEMO deficiency-related monogenic IBD. Accumulating
evidence by applying mIBD REPORT standards is crucial for
successful treatment of such rare mIBD.
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Plasma S100A12 contributes to the diagnosis of Kawasaki
disease and promotes the adhesion between neutrophils
and endothelial cells
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Background: Kawasaki disease (KD) could be complicated
by severe coronary artery lesion (CAL) without early
diagnosis and timely medical interventions. Proteins,
nucleotides and metabolites in serum are usually applicable
in facilitating disease prediction. The purpose of this study
was to demonstrate that serum S100A12 protein facilitated
carly prediction of KD and was involved in CAL formation
by promoting in vitro neutrophil infiltration.

Methods: To examine whether these biomarkers work in
plasma samples, we enrolled 80 fever control (FC) and 80
KD subjects and ELISAs were conducted to measure the
concentrations of S1I00AS8, S100A9, S100A12, DEFA1 and
ORM1 in plasma samples. Further in vitro study of SI00A12
was done.

Results: The five proteins (S100AS8, S100A9, S100A12,
DEFA1 and ORM1) all reached significant differences and
kept levels in KD samples. In other words, their abundance
tendencies in plasma samples were consistent with those in
serum samples. A prediction model based on these five
plasma protein biomarkers reached the auROC, sensitivity
and specificity values of 0.967, 0.938 and 0.925, respectively.
In addition, treating human coronary artery endothelial cells
(HCAECs) with S100A12 enhanced their adhesion with
neutrophils and subsequently promoted in vitro neutrophil
infiltration. Such promotion by working on HCAECs could
be attenuated with the administration of specific antibody and
intravenous immunoglobulin (IVIG).

Conclusions: Our result demonstrated that evaluating
S100A8, S100A9, S100A12, DEFA1 and ORMI plasma
levels may be a good diagnostic tool of KD. Further in vitro
study implied that SI00A12 could be a potential therapeutic
target for KD.

Identifying Kawasaki Disease based solely on routine
blood sample features
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Background: Kawasaki Disease (KD) is the most concerning
condition for febrile patients as it causes acquired coronary
vasculitis in children. A more objective tool for KD
identification to aid first-line pediatricians is crucial.
Methods: KDpredictor utilized features extracted from
routine blood tests, including complete blood count with a
differential count, C-reactive protein, and alanine
aminotransferase from 1,927 KD children and 45,274 febrile
controls trained by LightGBM model.

Results: KDpredictor demonstrates high KD identification
performance on  the reserved test set, with
auROC/auPRC/recall values of  95.7%/72.4%/0.89,
respectively. Notably, this tool achieves state-of-the-art
performance, surpassing other related works by at least 3%
and 39.3% in auROC and auPRC, respectively. The use of
LightGBM proves to be an optimal choice in the algorithm
design for KDpredictor. Through explainable artificial
intelligence techniques, it was observed that some of the top
identifying features in KDpredictor align with findings from
previous clinical studies. During the COVID-19 period,
validation of KDpredictor with 142 KD patients resulted in
the identification of 129 cases, yielding an accuracy
of 90.84%. Validation of KDpredictor of 2 identify cohorts
from Taiwan (N=224) and China (N=237) yielding an recall
rate of 84.3%

Conclusions: In summary, KDpredictor's capacity to identify
KD relies solely on regular blood sample features,
independent of clinical symptoms, and has been validated to
generalize to newly obtained patient blood samples. Notably,
the literature review revealed that this study marks the
pioneering use of Z scores for eosinophil, platelet, and
hemoglobin in constructing an algorithm for identifying KD.

Predicting IVIG responsiveness using a AI modeling and
laboratory Z-scores corrected for age in Kawasaki disease
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Background: Kawasaki disease (KD) is a systemic vasculitis
that primarily affects children under the age of five.
Intravenous immunoglobulin (IVIG) has proven effective in
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reducing inflammation and preventing coronary artery lesions
(CAL). Since the response to IVIG treatment is a critical
factor influencing the development of CAL, early prediction
of IVIG responsiveness is essential for optimizing clinical
management and improving patient outcomes.

Methods: We retrospectively enrolled patients diagnosed
with KD between 1999 and 2023 at Kaohsiung Chang Gung
Memorial Hospital, excluding those with atypical
presentations. Laboratory parameters, including complete
blood count (CBC), differential count (DC), C-reactive
protein (CRP), as well as age and gender, were also recorded.
To account for age-related variations, Z-scores for each
laboratory parameter were calculated based on 30,000
reference data derived from febrile children under the age of
five.

Results: A total of 2540 KD patients were enrolled
including 278 aypical presentation. There are 208 with IVIG
resistance (9.19%) while 2054 with IVIG responsiveness.
WBC and DC were analysis with absolute count and
percentage and all the data were also transformed to Z-scores.
Univariant analysis showed lower age (p=0.015) , segment (p
< 0.0001) and CRP (p < 0.0001) with higher platelet (p
< 0.0001) and lymphocyte (p < 0.0001) in IVIG
responsiveness. Random Forest test (RF) were selected better
than eXtreme Gradient Boosting (XGboost), K-Nearest
Neighbor (KNN) and decision tree (DT) according to
accuracy (0.992) when case and control case number
matched. By systematically varying the parameters one at a
time, a total of 512 operational modes were generated to
identify the optimal index. Z score of hemoglobin and
platelet were selected as the independent factor for predicting
IVIG-responsiveness. (p <0.001)

Conclusions: Different case/control ration will need different
Al calculation model. This is the first report to show
laboratory data and Z-score combined analysis model for
IVIG responsiveness in KD. Z score of hemoglobin and
platelet are the most significant markers.

Challenging Treatment Paradigms: Reconsidering
Intensification Therapy Needs in Kawasaki Disease
Infants—Insights from Taiwan's Multi-center Registry
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Background: Infants under six months are at increased risk
for coronary artery aneurysm (CAA) in Kawasaki disease
(KD). While standard treatment remains IVIG plus aspirin,
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the 2024 American Heart Association statement recommends
intensification therapy for high-risk groups, including infants
younger than six months. However, routine intensification
raises concerns about adverse effects. This study aims to
refine CAA risk stratification in this vulnerable population.
Methods: Children with KD were enrolled in a multi-center
registry (2019-2023). Inclusion criteria: IVIG within 10 days
of illness onset and pre-IVIG echocardiography. Clinical
manifestations, laboratory data, and coronary outcomes were
analyzed between age groups.

Results: Among 398 children with KD, 44 (11%) were
under 6 months and 354 were older. Infants under 6 months
had more incomplete KD (61.4% vs. 39.3%, p=0.005), lower
hemoglobin z-scores, higher CRP, and lower albumin levels.
Initial CAA prevalence was significantly higher in infants
under 6 months (52% vs. 28%, p <0.001). However, most
CAA resolved by 3 months, with no significant difference in
persistent CAA between groups (4.5% vs. 2.3%).
Multivariate analysis identified CAA presence during
weeks 3-8 as the strongest predictor of persistent CAA
beyond 3 months, while age alone was not independently
associated with late CAA.

Conclusions: While AHA guidelines support intensification
therapy for infants under 6 months with KD, our findings
suggest routine intensification may not benefit this age group
without other CAA risk factors. The transient nature of early
coronary changes indicates age alone should not determine
treatment intensification. Individualized risk stratification in
infants under 6 months is recommended before initiating
intensification therapy.

Re-evaluating Predictors of Immunoglobulin Treatment
Response in Patients with Kawasaki Disease
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Background: Intravenous immunoglobulin (IVIG) is the

standard treatment for Kawasaki disease (KD), effectively
reducing inflammation and coronary artery complications.
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However, a subset of patients exhibits IVIG resistance. This
study aimed to evaluate other parameters to predict IVIG
efficacy in patients with KD.

Methods: We conducted a retrospective study of patients
diagnosed with KD and treated with IVIG at a single medical
center between January 2011 and September 2023. Patients
were categorized into IVIG-sensitive and IVIG-resistant
cohorts. Demographic, clinical, and physiological data during
hospitalization were collected and compared.

Results: A total of 123 patients were included, of whom 110
were IVIG-sensitive and 13 were IVIG-resistant. There were
no significant differences in age, sex, or initial clinical
features between groups. The IVIG-resistant group had
significantly higher neutrophil percentages and C-reactive
protein levels before treatment. Notably, the lowest BT
following IVIG infusion was significantly lower in the IVIG-
sensitive group. Using an optimal cutoff value for the lowest
BT, the predictive sensitivity and specificity for IVIG
resistance were 69.2% and 79.1%, respectively, with a
positive predictive value of 28.1% and a negative predictive
value of 95.6%.

Conclusions: The lowest body temperature post-IVIG
infusion may serve as a useful predictor of treatment
response in patients with KD.

Calcitonin gene-related peptide/protein kinase A: A novel
pathway to regulate closure of ductus arteriosus
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Background: The ductus arteriosus (DA) normally closed
after birth through vasoconstriction and vascular remodeling.
The most widely used non-interventional treatment to
regulate DA closure is restricted to prostaglandin-related
medications, but which still have limitations. CGRP
(calcitonin-gene related peptide), exerting its downstream
effects primarily through activation of protein kinase
A(PKA), is known for its vasodilatory property and role in
vascular remodeling, but its effect on DA remains
unexplored. Our goal is to investigate the effects and
mechanisms of CGRP in neonatal rat DA modulation.
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Methods: We used newborn Wistar rats as experimental
subjects. First, we confirmed the existence of CGRP receptor
on DA wall. In vivo, we examined the effect of CGRP on DA
diameter and intimal thickening after intraperitoneal CGRP
injection. Ex vivo, we measured the DA tension after CGRP
administration. In vitro, we examine the regulatory effect of
CGRP on migration and proliferation of ductus arteriosus
smooth muscle cells (DASMCs), and also the impacts on
intracellular reactive oxygen species (ROS) and calcium
mobilization. Additionally, we examined the involvement of
the cAMP/PKA pathway, MAPK pathway and Akt pathway
in CGRP-mediated signaling.

Results: CGRP receptor were identified on DA vascular wall.
In vivo, CGRP maintained DA diameter and attenuated
intimal thickening. Ex vivo, CGRP alleviated oxygen-
induced DA vasoconstriction. In vitro, CGRP inhibited
PDGF-BB induced migration and proliferation of DASMCs,
as well as suppressed ROS production and calcium
accumulation.The above effects of CGRP were diminished
upon administration of PKA inhibitor or a CGRP receptor
antagonist. Finally, through Western blot, we found that
CGRP inhibited MAPK and Akt pathways in DASMCs.
Conclusions: CGRP can attenuate vasoconstriction and exert
anti-remodeling effects on DA through activation of the PKA,
thereby preventing DA closure. Suppression of ROS and
calcium level, and inhibition of MAPK and Akt pathways in
DASMCs are possibly involved in these processes. These
findings suggest that CGRP may serve as a novel
pharmacologic target for regulating DA patency in clinical
applications.

Roles of YULINK in Regulation of Vascular Remodeling,
Metabolic Dysregulation, and DNA Repair in Pulmonary
Arterial Hypertension
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Background: Pulmonary arterial hypertension (PAH) is a
progressive and fatal disease characterized by pulmonary
vascular remodeling, abnormal proliferation and migration of
pulmonary artery smooth muscle cells (PASMCs), metabolic
dysregulation, and genomic instability. YULINK, a newly
identified gene, has been implicated in the pathogenesis of
PAH, but its mechanistic role remains incompletely
understood.

Methods: In this study, we used a YULINK-specific
neutralizing antibody as an experimental probe to investigate
the functional contribution of YULINK to PAH-associated
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cellular abnormalities.

Results: We firstly found that YULINK expression was
upregulated on the membrane and mitochondria of PASMCs
under PDGF stimulation and in monocrotaline (MCT)-
induced PAH models. In vitro, suppression of YULINK by
neutralizing antibody significantly attenuated PDGF- and
PAH-induced PASMC proliferation and migration by
downregulating PI3K-AKT and ERK/p38 MAPK signaling
pathways. Moreover, YULINK suppression reduced
glycolytic activity, normalized mitochondrial membrane
potential, increased ATP production, and alleviated
mitochondrial dysfunction. The antibody also enhanced DNA
double-strand break repair signaling and reduced y-H2AX
accumulation, suggesting that YULINK may interfere with
genomic stability in PAH. In vivo, antibody administration in
MCT-induced PAH rats attenuated pulmonary arterial
remodeling and decreased YULINK expression.
Conclusions: Our study indicates YULINK as a critical
integrator of vascular remodeling, metabolic reprogramming,
mitochondrial function, and DNA repair in PAH, and
provides a target for future mechanistic and therapeutic
studies of PAH.

Unmasking the Unexpected: WES-Driven Discovery of
Comorbidities and usual finding in Idiopathic/Hereditary
PAH
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Background: Idiopathic pulmonary arterial hypertension
(IPAH) is a rare, progressive condition marked by elevated
pulmonary vascular resistance and right heart failure. While
mutations in BMPR2, ACVRLI1, and SMAD9 explain many
familial or idiopathic cases, others remain genetically
unexplained.

Methods: We performed prospectively whole-exome
sequencing (WES) in six IPAH patients (2023-2024) to
explore potential non-classical gene variants.

Results: Case 1: A 17-year-old female with a family history
of PAH carried a BMPR2 pathogenic variant. Subsequently
multiple affected individuals from three generation were
characterized molecularly and clinically; the same pathogenic
variant present with a big spectrum in severity. Case 2: A 66-
year-old woman with [PAH diagnosed in her 40s harbored a a
TGFBR1 pathogenic variant. She does not have aortopathy
but developed breast cancer and Sjogren syndrome,
suggesting an immune-related vascular phenotype. Case 3:
A 4-year-old boy with obstructive sleep apnea and exertional
symptoms had a heterozygous FOXF1 variant. His mild
phenotype suggests an incomplete penetrance or multi-



28

29

factorial contribution including an age effect. Case 4: A 53-
year-old woman with IPAH carried dual variants in
pathogenic variant in CELA2A and NOTCH3, although not
documented in human, there two genes were reported to be
upregulated in animal PH models, indicating their
involvements in smooth muscle proliferation and matrix
remodeling. Case 5: A 17-year-old male with telangiectasia,
pulmonary AVMs, and an ENG mutation was diagnosed with
PAH. The overlap with hereditary hemorrhagic telangiectasia
(HHT) indicates a shared vascular pathology. Case 6: A 50-
year-old female with seemingly scleroderma-associated IPAH
showed a BMPR2 pathogenic variant.

Conclusions: Although TGFBR1, FOXF1, NOTCH3, and
CELA2A were not classically considered as contributing
genes for IPAH, the mechanism and potential pathway fits
very well. Conclussively, this study highlights the spectrum,
comorbidity of IPAH in select patients, expanding genetic
screening by whole exome sequencing along with functional
validation studies may uncover new pathways in IPAH
pathogenesis and treatment in non-BMPR2-based therapies.

Kawasaki Disease Dynamics Surrounding the COVID-19
Pandemic Period
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Background: Kawasaki disease (KD) is a systemic vasculitis
that predominantly affects young children. Although the
exact etiology remains unknown, infectious agents are
suspected of being potential triggers. During the COVID-19
pandemic, public health measures altered patterns of viral
transmission, which may have influenced the incidence of
KD.

Methods: We analyzed KD-related hospitalizations
from 2017 to 2024 using the Chang Gung Research Database.
To account for demographic shifts, we performed age-
standardization using 2017 as the reference year. Temporal
and seasonal patterns were compared across pre-pandemic,
pandemic, and post-pandemic periods.

Results: KD hospitalizations decreased by
approximately 30% during the COVID-19 pandemic,
coinciding with the widespread implementation of non-
pharmaceutical interventions. A notable resurgence in KD
incidence occurred about one quarter after mask mandates
were lifted in 2023, accompanied by a temporary shift in
seasonal patterns from summer to winter peaks. After age-
standardization, KD incidence showed a clear upward trend,
with adjusted cases rising by 26.2% in 2022 and 35.7%
in 2023 compared to 2017.

Conclusions: Age-adjusted data demonstrate a genuine
increase in KD incidence, likely driven by post-pandemic
immunity debt and improved diagnostic sensitivity. These
findings emphasize the importance of demographic
adjustment and continuous epidemiological surveillance.

To Investigate the Preventive and Therapeutic Effects of
Lactobacillus Rhamnosus GG (LGG) on PM2.5-Induced
Mouse Respiratory Inflammation Model
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Background: Respiratory allergic diseases pose a substantial
threat to global public health, with air pollution—particularly
PM2.5—emerging as a critical exacerbating factor. Exposure
to these environmental pollutants significantly aggravates
respiratory inflammation in allergic patients, compromising
quality of life and escalating healthcare burdens. Given the
limited efficacy of conventional pharmacological
interventions in long-term prevention, there is an urgent need
for protective strategies to mitigate pollution-induced
inflammatory responses before clinical symptoms manifest.
LGG are recognized for their immunomodulatory properties.
To harness this potential, this study investigates the
protective and ameliorative effects of LGG supplementation
against PM2.5-induced respiratory inflammation and
symptoms.

Methods: Using an established animal model, we examine
whether LGG can attenuate airway hyperresponsiveness
(AHR) and inflammatory responses triggered by PM2.5
exposure. The findings aim to provide evidence-based
strategies for clinical prevention and health maintenance in
populations affected by air pollution.

Results: LGG supplementation significantly attenuated
PM2.5-induced AHR, as evidenced by a marked reduction in
AHR scores compared to the PM2.5-only group (p < 0.05).
Cell count analysis demonstrated a significant decrease in
inflammatory cell infiltration in the lungs of LGG-treated
animals, with both eosinophil and neutrophil counts
significantly lower than those in the PM2.5 group. Notably,
neutrophil counts showed a pronounced reduction (p = 0.042,
p = 0.027). Furthermore, cytokine profiling revealed that
LGG administration led to statistically significant reductions
in the levels of key pro-inflammatory cytokines, including
IL-4 (p = 0.032), IL-5 (p = 0.024), IL-8 (p = 0.044), IL-13 (p
=0.018), IL-17 (p = 0.026), IL-25 (p = 0.030), and IL-33 (p
= 0.015). Concurrently, LGG intervention significantly
upregulated anti-inflammatory mediators IL-12 (p = 0.047)
and IFN-y (p = 0.041), while IL-10 showed a non-significant
increasing trend (p = 0.096).

Conclusions: These findings indicate that LGG effectively
mitigates both airway AHR and inflammatory responses
induced by PM2.5 exposure.

Single-cell Transcriptome Analysis Unveils a Distinctive
Subpopulation of CD8+ T Cells Expressing PRDM1 in
Kawasaki Disease Patients with Coronary Artery Lesions
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Background: Kawasaki disease (KD) represents the
prevalent etiology of pediatric heart disease, often
engendering aneurysmal changes in morphology, followed by
obstructive lesions within the coronary arteries. Increasing
evidence delineates KD pathogenesis as a consequence of
abnormal and imbalanced dynamics between innate and
adaptive immunity. However, molecular mechanisms
involved in changes in CD8+ T cell function in KD remain
unclear.

Methods: Here, characteristics of adaptive immune cells in
KD was analyzed using single-cell RNA sequencing
(scRNA-seq), and distinct immunophenotypic profiles of
children with KD and coronary artery lesions (CAL) were
elucidated. Comprehensive profiling of whole blood cells
from two patients with acute KD, three KD patients with
CAL, two febrile controls, and two healthy controls were
performed.(N=9 and 69,352 cells)

Results: The most pronounced alterations in cell population
and differentially expressed genes among adaptive immune
cells were identified in CD8+ T cells. Expression levels of
PRDM1, CD69, and CCR?7 in the tissue-infiltrating memory
subpopulation in KD patients with CAL were found to
increase compared to those in acute KD patients. (P <0.05)
Furthermore, clusters of CD8+ T cells trajectories revealed
distinct directions of differentiation in acute KD and KD with
CAL. Interestingly, the differentiation modulator PRDMI1,
enriched in CD8+ T cells of KD with developed CAL,
significantly increased the expression of cytolytic enzymes (p
< 0.05), IFNG, and promoted stem-like features of
proliferating ability, suggesting a dysregulated expansion of
effector memory CD8+ T cell subtypes involved in CAL
pathogenesis.

Conclusions: The single-cell landscape of adaptive immune
responses revealed distinctive patterns of differentiated CD8+
memory T cells between children with KD with and without
CAL development, which provides a potential target to assist
in the differential therapeutics and diagnosis of Kawasaki
disease.

Integrated Methylation and Gene Expression Profiling
Reveals Key Regulators of Endothelial Dysfunction in
Kawasaki Disease
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Background: Endothelial dysfunction plays a pivotal role in
the pathogenesis of Kawasaki disease (KD). To delineate its
molecular underpinnings, we profiled mRNA expression and
DNA methylation patterns of 109 endothelial-related genes in
acute-phase KD (KD1) compared with febrile controls (FC),
non-febrile controls (HC), and post-treatment KD (KD3).
Methods: Gene expression was measured via GeneChip®
Human Transcriptome Array 2.0 and validated by qPCR in 64
KD1 patients and 64 control subjects. DNA methylation of
selected CpG sites was analyzed using array-based profiling.
Statistical significance was assessed via Mann-Whitney U
test and Kruskal-Wallis H test, with additional logistic
regression modeling for biomarker evaluation.

Results: Eleven genes exhibited significant differential
expression across all group comparisons, primarily within
categories of barrier integrity, vascular tone, and
inflammation. Notably, AQP3, PIEZO1, F5, and SMAD3
showed the most significant fold-changes (p = 1.46E—03).
CpG methylation profiling revealed inverse correlations with
gene expression in 45 loci, especially in TLR4 (cg05429895,
p = 1.81E-08), PIEZO1, and SMAD3. Several genes,
including SMAD7, demonstrated both altered methylation
and expression after IVIG therapy, suggesting epigenetic
modulation during disease resolution.

Conclusions: This integrated analysis identifies AQP3 and
TBXASI as potential biomarkers of endothelial dysfunction
in KD. Coordinated changes in gene expression and DNA
methylation  provide insight into  the  vascular
pathophysiology of KD and may inform therapeutic
strategies.

Mesenchymal stem cell extracellular Vesicles (MEVs)
modulated BCG-induced trained immunity via HGF-
AKT-STAT signal pathway
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Background: Extracellular Vesicles (MEVs) derived from
umbilical cord mesenchymal stem cells (ucMSC) have been
shown to modulate immune regulation in degenerative,
fibrotic, and inflammatory diseases. We have previously
demonstrated that MEVs modulated the expression of
reactive oxygen species (ROS) and Sialic acid-binding
immunoglobulin-type lectins (Siglecs) induced by Bacillus
Calmette-Guerin (BCG) -mediated trained immunity. We
investigated the mechanism of MEVs modulation of BCG-
induced trained immunity in this study.
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Methods: The MEVs modulation of BCG-induced trained
immunity was assessed by flow cytometric analyses of ROS,
CD86, and CD206 expression, RT-PCR analyses of
transcription factors T-bet, Gata-3, RORrT, and FoxP3
expression, and Western blot analyses of AKT, p38, ERK,
STAT3 and STATS expression in comparison to -actin
expression.

Results: Results showed that MEVs significantly suppressed
ROS production by monocytes but not T cells or B cells (p
<0.05). MEVs augmented the BCG-induced glucolysis and
glutaminolysis while DXMS suppressed the glucose
consumption and glutaminolysis (p <0.01). MEVs but not
dexamethasone (DXMS, 0.5uM) induced pAKT activation,
which was inhibited by HGF receptor antagonist (Tepotinib).
DXMS enhanced M2 polarization (P <0.001) and suppressed
M1 and Treg differentiation, while MEVs enhanced M1 and
Treg differentiation (P <0.01), associated with enhancement
of IFN-y and IL-10 production (P <0.001).

Conclusions: MEVs shaped the trained immunity on the
immune regulation, different from DXMS, suggesting the
potential applications of MEVs for inflammatory disorders
with corticosteroid resistance or intractable side effects.

Differential Modulation of Neutrophil Extracellular Traps
by Exosomes from Mesenchymal Stem Cells and DLD-1
Cancer Cells
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Background: Neutrophils, once believed to be too short-
lived for trained immunity, are now recognized to respond to
chronic inflammation by forming neutrophil extracellular
traps (NETs), characterized by DNA decondensation, reactive
oxygen species (ROS) production, and myeloperoxidase
(MPO) translocation. Extracellular vesicles (EVs), including
exosomes, carry bioactive molecules that influence recipient
cells in a context-dependent manner, with cargo varying by
cell source. This study compares the impact of tumor-derived
EVs and mesenchymal stem cell (MSC)-derived EVs on NET
formation.

Methods: EVs were isolated from conditioned media of
umbilical cord MSCs (MEVs) and DLD-1 colorectal cancer
cells (DEVs), and characterized via nanoparticle tracking
analysis, multiplex cytokine assays, western blotting, and
RNA sequencing. Human neutrophils (PMNs) were
stimulated with PMA and treated with EVs at various time
points. ROS and NETosis were assessed by flow cytometry
using DCFH and SYTOX/MPO markers.

Results: DLD-1 cells released more EVs than MSCs (1.16
x 10" vs. 5.6 x 10" particles/mL; p < 0.025). RNA-seq
analysis revealed that MEVs were enriched in miR-21-5p and
miR-143-3p, while DEVs contained higher levels of miR-
10a-5p and miR-182-5p. MEVs had significantly higher
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levels of HGF (16,102 + 2,211 pg/mL) than DEVs (12.5
+ 2.7 pg/mL; p < 0.001), whereas DEVs exhibited elevated
VEGF (4,332 + 1,336 pg/mL vs. 1,115 + 549 pg/mL; p
< 0.05). MEVs more effectively suppressed PMA-induced
ROS production and NETosis compared to DEVs, as shown
by DCFH and SYTOX/MPO analyses.

Conclusions: EVs from different cellular sources
differentially influence neutrophil activation. MSC-derived
EVs attenuate ROS production and NET formation, whereas
tumor-derived EVs enhance these responses. These findings
suggest that EV origin critically shapes neutrophil behavior,
with implications for inflammatory modulation and tumor-
immune interactions.

Eosinophil-Derived Neurotoxin (EDN) Is a Better
Biomarker of Allergic Rhinitis Symptom Severity Than
Eosinophil Cationic Protein (ECP)
ﬂiéﬁsz’riﬁé@fiEﬁ?ﬁﬂmii(EDN)%ttﬂjéﬁx'féfﬂ%%¥§§El
(ECP) AT AR B £ SR IR B EE A FE Y AR RS

Mei-I Kuok!?, Yu-Tzu Lee’, Jiunn- Liang Ko3, Hai-Lun
Sun'?3, Min-Sho Ku!?3, Pei-Fen Liao'?, Ya-Ting Yang!?,
Ko-Huang Lue'??

Department of Pediatrics, Chung Shan Medical University

Hospital'; School of Medicine, Chung Shan Medical
University?, Institute of Medicine, Chung Shan Medical
University?

LM 2 BEE D MIEE D R 2
13 e 12 g 12 s 1

QL PN iR E SR L Pt PR
LR

Background: EDN and ECP are major granule proteins
released upon eosinophil activation that contribute to allergic
rhinitis(AR) by inducing epithelial cell injury and amplifying
local inflammatory responses. While many studies have
measured EDN and ECP in serum, nasal secretions, or urine
and linked levels to symptom severity, no review has
compared their value in predicting AR onset or
exacerbations.

Methods: We systematically searched PubMed, EMBASE,
and Cochrane Library (1989-2025) for studies comparing
EDN and ECP levels in serum, plasma, nasal secretions, or
urine between AR patients and healthy controls. Standardized
mean differences (SMDs) with 95% confidence intervals
(CIs) were pooled wusing random-effects models;
heterogeneity was assessed via the 12 statistic.

Results: Eight EDN studies (n=512 AR patients; n=286
controls) and nine ECP studies (n=634 AR patients; n=319
controls) met inclusion criteria. Pooled analysis revealed
significantly elevated EDN in AR patients versus controls
(SMD = 2.10; 95% CI 1.45-2.76; I? = 58%), with ECP also
increased (SMD = 1.75; 95% CI 1.22-2.29; > = 62%).
Crucially, multiple studies consistently demonstrated
significant correlations between elevated EDN concentrations
and key AR severity metrics, including symptom scores,
disease control status, and treatment response. In serum,
EDN showed greater effect size than ECP (SMD = 1.95
vs. 1.60), while nasal fluid EDN also outperformed ECP
(SMD = 2.38 vs. 1.92). Diagnostic performance confirmed
serum EDN cutoff 45 ng/mL achieved 81% sensitivity/70%
specificity, surpassing ECP (78%/65%).

Conclusions: Our meta-analysis confirms that EDN not only
outperforms ECP in distinguishing AR patients from healthy
controls but also exhibits strong predictive capacity for
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clinical exacerbations. A serum EDN threshold of 45ng/mL
achieved 81%sensitivity and 70%specificity for identifying
forthcoming AR episodes, outperforming the analogous ECP
cutoff(78%/65%) and demonstrating consistent effect sizes
across serum and nasal fluid matrices and AR
phenotypes.These findings endorse EDN testing in routine
AR diagnosis and prediction models, emphasizing assay
standardization and cutoff validation in future multicenter
prospective studies.

The Association between GLP-1 Receptor Agonists and
Acute Exacerbation in Overweight/Obese Adolescents
with Asthma
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Background: Asthma and overweight/obesity are chronic
inflammatiory diseases. GLP-1 Receptor Agonist (GLP-1RA)
can have anti-inflammatory effects; its anti-asthma effects
have been reported in adult studies. This study aims to
evaluate the association between GLP-1RA and acute asthma
exacerbation among adolescent asthma patients with
overweight or obesity.

Methods: This is a retrospective cohort study analyzing data
from the Global Collaborative Network via TriNetX analytics
platform. Patients aging 12-18 years old with the diagnoses
of asthma and BMI greater than 85th percentile for age were
recruited. We further divided the group according to either
with GLPIRA prescription or lifestyle intervention without
GLPIR (as the control group) within the following year. The
two cohorts were balanced with propensity score matching.
Results: A total of 493 adolescents with asthma and
overweight/obesity were recognized to have GLP-1RA
prescription (GLP-1RA group); 26053 were identified for the
control cohort. Propensity score matching resulted in 487
participants in each balanced cohort. Adolescents with GLP-
IRA prescription have less asthma exacerbation (6.2%
vs. 14.0%, p value < 0.0001) and systemic corticosteroid use
(23.6 % vs. 41.1%, p value < 0.0001) than the control
cohort. The GLP-1RA group had lower all-cause admission
rate (6.8 % vs. 11.1%, p value = 0.018).

Conclusions: We found that the GLP-1RA use is associated
with less acute exacerbation and less systemic corticosteroid
use. Further studies may be necessary to evaluate the efficacy
and efficiency of GLP-1RA in pediatric asthma control.

Allergen Sensitization in Atopic Children with Normal
IgE level: A 10-Year Retrospective Study in Middle
Taiwan
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Background: Atopic diseases—including atopic dermatitis,
allergic rhinitis, and asthma—are common and increasing in
Taiwan. While traditionally considered IgE-mediated, many
children present with atypical immune profiles.

Methods: We retrospectively analyzed 9,128 pediatric
patients (0—18 years) at Taichung Veterans General Hospital
(2016-2025). Among 7,949 with atopic symptoms, 2,495
(31.39%) had normal total IgE levels. Allergen sensitization
was assessed using the MAST test (positive: level 2—4).
Patients were stratified by age and MAST results; total IgE
levels were compared using Student’s t-test.

Results: MAST positivity among patients with normal IgE
ranged from 18% in the 0—3-year group to 76% in other older
age groups. In the 0—3-year group, mean IgE was 30.7 + 19.8
IU/mL (median: 28 [range: 2-70.7]) in MAST-positive
patients, compared to 26.7 = 16.7 IU/mL (median: 23 [2—
67.6]) in MAST-negative patients (p = 0.08). In the 4—6-year
group: 62.9 £ 30.2 vs. 37.1 + 28.1 IU/mL (median: 64.2 [2—
123] vs. 29.8 [2-121]); 7-9 years: 94.0 = 42.97 vs. 48.2
+40.9 IU/mL (median: 95.5 [3.6-176] vs. 36.4 [2-153]); 10—
12 years: 100.4 + 57.9 vs. 57.2 + 50.2 IU/mL (median: 96.0
[2-199] vs. 42.1 [2-186]); >13 years: 110.0 £+ 53.6 vs. 55.1
+ 55.6 TU/mL (median: 114 [10-200] vs. 35.9 [2-193]). All
comparisons, except in the 0-3-year group, had p < 0.00001.
Conclusions: A significant subset of atopic children with
normal IgE levels show allergen sensitization. Current NHI
policies may miss such cases. Symptomatic but MAST-
negative patients should be followed longitudinally to clarify
the prevalence of non-Th2-mediated atopy and refine
diagnostic strategies.

Myositis-Specific Autoantibodies and Their Clinical
Correlates in  Juvenile Idiopathic Inflammatory
Myopathies: A 25-Year Single-Center Study from Taiwan
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Background: Myositis-specific autoantibodies (MSA) have
defined distinct phenotypes of patients with juvenile
idiopathic inflammatory myopathies (JIIM). We assessed the



38

AT

frequency and clinical significance of myositis specific
antibodies in a Taiwanese JIIM cohort.

Methods: Cross-sectional data on patients with JDM treated
and followed at Chang-Gung memorial hospital
between 1999-2024 were analyzed. MSAs were determined
with a commercial multiplex array, and a retrospective chart
review was conducted to specify the clinical phenotype and
patient outcome.

Results: A total of 44 patients with JDM (mean age of
disease onset 7.30 + 4.05 years, mean disease duration 10.45
+ 8.68 years, 72.7% female) were enrolled for analysis. Apart
from typical skin changes and muscle weakness, 50% of
patients also had arthritis, 36.4% had calcinosis, 4.5% had
interstitial lung disease and 2.3% suffered from contracture.
MSA testing was performed on the sera of 38 (86.4%)
patients, detecting MSAs in 47.72% of patients. Anti-NXP2
(11.4%), anti-TIF-r (9.1%), anti-MDAS (9.1%) and anti-ARS
(9.1%) were the leading MSAs identified. Patients with anti-
NXP2 presented with muscle weakness accompany muscle
enzyme elevation and calcinosis. Those with anti-TIF-r were
at highest risk of calcinosis. Interstitial lung disease is seen
in 25% of patients with anti-MDAS. One Patient with anti-
HMGCR presented with excessive muscular necrosis and
difficulty in treatment. 40.1% of the patients achieved
complete remission and 1 patient expired during the follow
up period.

Conclusions: Patients with JIIM in Taiwan show a broad
spectrum of clinical manifestations that can be grouped into
homogeneous groups using MSA. MSA testing is likely to
assist in predicting clinical courses and prognosis in patients
with JIIM.

Maternal folic acid supplementation during pregnancy in
relation to childhood lung function
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Background: Background: = Maternal ~ folic  acid
supplementation (FAS) during pregnancy prevents neural
tube defects, but it’s potential benefits on lung function in
offspring remains largely unclear. This study aimed to
investigate the association between maternal FAS during
pregnancy and childhood lung function.

Methods: Method: We analyzed data from 1,136 singleton
full-term children (age: 6.4 = 0.4 years; 644 boys, 56.3%)
enrolled in the Longitudinal Investigation of Global Health in
Taiwanese Schoolchildren (LIGHTS) cohort. Maternal FAS
during pregnancy was assessed using questionnaires.
Spirometry was used to measure lung function parameters,
including forced vital capacity (FVC), forced expiratory
volume in one second (FEV1), FVC/FEV1 ratio, peak
expiratory flow (PEF), and forced expiratory flow at 25-75%
of FVC (FEF25-75). Logistic regression analyses were
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performed with covariate adjustments.

Results: Results: Maternal FAS during pregnancy was
significantly associated with higher childhood FVC (8
= 0.165; 95% confidence interval = 0.022-0.308), while no
significant associations were found with FEVI,FVC/FEV1
ratio, PEF, or FEF25-75. Stratified analyses revealed the
positive association of maternal FAS during pregnancy with
childhood FVC was more pronounced among children born
by cesarean section and those who were not breastfed.
Conclusions: Conclusion: This study provides new evidence
linking maternal folic acid supplementation during pregnancy
with increased childhood forced vital capacity, particularly in
children born by cesarean section or not breastfed. Further
investigation will be needed to validate these findings and
explore the underlying mechanisms.

Association Between Obesity and Atopic Disease Burden
in Pediatric Allergic Rhinitis: A Retrospective Cohort
Study Using the TriNetX U.S. Network
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Background: Allergic rhinitis (AR) and other atopic diseases
are common in childhood and are often expected to improve
with age. Although previous studies have suggested an
association between obesity and an increased risk of AR and
other atopic conditions, causality remains uncertain. This
study aims to investigate the impact of obesity on the
progression of AR and the development of atopic
comorbidities, including asthma and eczema, in children with
AR.

Methods: A retrospective cohort study was conducted using
the TriNetX U.S. Collaborative Network. Children under 12
years of age with a diagnosis of AR were included. Two
analyses were performed: (1) a 6-year longitudinal
comparison between propensity score—matched cohorts of
children with and without obesity, and (2) a cross-sectional
analysis of these matched cohorts at year six. Cox
proportional hazards models were used to estimate hazard
ratios (HRs) and 95% confidence intervals (Cls) for the
development of asthma, eczema, and progression of AR, as
well as for medication usage.

Results: A total of 80,890 matched pairs were included in
both analyses. Over the six-year period, the risk of
developing asthma, eczema, and persistent AR was
significantly higher in children with obesity (HRs [95%
CI]: 1.261 [1.237-1.286], 1.363 [1.332-1.395], and 1.509
[1.485-1.533], respectively). Obesity was also associated
with increased use of topical nasal anti-inflammatory agents
(HR: 1.455 [1.431-1.479]), antihistamines (1.467 [1.444—
1.491]), topical dermal anti-inflammatory agents (1.480
[1.456-1.504]), bronchodilators (1.332 [1.312-1.352]), and
inhaled anti-inflammatory agents (1.495 [1.469—-1.522]). In
the sixth year, the risk for asthma, eczema, and persistent AR
remained elevated (HRs: 1.137 [1.091-1.185], 1.112 [1.048—



40

AT

1.180], and 1.311 [1.260-1.364], respectively), along with
continued increased medication use.

Conclusions: In children with AR, obesity is associated with
an increased risk of atopic comorbidities, greater persistence
of AR symptoms, and higher long-term medication use.
These findings underscore the importance of maintaining a
healthy body mass index (BMI) to reduce disease burden and
improve long-term outcomes in pediatric patients with AR.

Everolimus for Tuberous Sclerosis Complex-Associated
Subependymal Giant Cell Astrocytomas: Real-World
Effectiveness and Predictors of Response
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Background: The randomized controlled EXIST-1 trial and
its extension phase have demonstrated the sustained efficacy
of everolimus in reducing subependymal giant cell
astrocytomas (SEGAs) in patients with tuberous sclerosis
complex (TSC). However, treatment outcomes in real-world
settings and predictors of response remain unclear.

Methods: We retrospectively enrolled patients with TSC-
associated SEGAs (>1 cm in diameter or showing serial
growth) and/or pre-SEGAs (>0.5 cm and <1 cm) who were
followed at a single-center, integrated TSC clinic and
received everolimus for at least 6 months between July 2010
and December 2024. Everolimus was administered once daily
at 2.5, 5, or 7.5 mg based on body surface area (0.5-1.2, 1.3—
2.1, and >2.2 m?, respectively) to achieve blood trough levels
of 5-15 ng/mL, unless not tolerated. A responder was defined
as a patient who had a >30% reduction in the total volume of
SEGAs and pre-SEGAs at any point during treatment.
Treatment effectiveness was assessed by the response rate
and the median percentage volume reduction. Clinical
characteristics were compared between responders and non-
responders.

Results: A total of 58 patients (median age: 17 years; 51.7%
female) with TSC-related SEGAs and/or pre-SEGAs were
included, with a median follow-up of 67 months
(interquartile range: 30-103). Of these, 42 (72.4%) had more
than one SEGA or pre-SEGA lesion (median number of
lesions: 2; range: 1-3). The overall response rate was 37.9%
(22/58). Median tumor volume reduction at 24 and 60 months
was 20.4% and 25.8%, respectively. Compared to non-
responders, responders had a significantly higher prevalence
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of TSC1 disease-causing variants (23.5% vs. 2.9%, p
=0.037) and a lower prevalence of pre-SEGA lesions (36.3%
vs. 66.7%, p = 0.032). Kaplan—Meier analysis indicated that a
lower number of pre-SEGA lesions was associated with a
higher cumulative probability of treatment response (log-rank
p =0.045).

Conclusions: In real-world clinical practice, everolimus
showed modest effectiveness in reducing the size of TSC-
associated SEGAs. A favorable treatment response may be
associated with the presence of a disease-causing variant in
TSC1 and a lower burden of pre-SEGA lesions.

Increased Incidence and Risk of Sudden Cardiac Arrest
in Children with Epilepsy and Sleep Apnea
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Background: Pediatric epilepsy patients are at risk for
sudden cardiac arrest (SCA), and sleep apnea (SA) may
exacerbate this risk. We aimed to assess the incidence and
risk of SCA and cardiac dysrhythmia in pediatric epilepsy
patients with SA.

Methods: Using the TriNetX global research network, we
identified pediatric epilepsy patients (age < 18 years)
diagnosed between Jan 2000 and Mar 2025. SA was
identified using ICD-10-CM codes and polysomnography
records. Two cohorts—epilepsy patients with and without
SA—were matched using propensity scores for confounding
factors. SCA and cardiac dysrhythmia were assessed over 5-
and 10-year follow-up periods.

Results: The incidence of SCA was highest in patients with
both epilepsy and SA (50.5 per 10,000 person-years)
compared to epilepsy alone (20.0 per 10,000) or SA alone
(9.0 per 10,000). Epilepsy patients with SA had an increased
risk of SCA (5-year HR: 1.99; 10-year HR: 1.74; both P
< 0.001) and cardiac dysrhythmia (10-year HR: 2.06; P
< 0.001). Refractory epilepsy increased the risk of SCA
(OR: 1.74, 95% CI: 1.25-2.42). Additionally, long-term
continuous positive airway pressure (CPAP) therapy was
associated with increased SCA risk (OR: 3.41, 95% CI: 2.27-
5.11), while adenotonsillectomy reduced it (OR: 0.40, 95%
CI: 0.27-0.60).

Conclusions: Pediatric epilepsy patients with SA are at
significantly increased risk for SCA and cardiac dysrhythmia.
Adenotonsillectomy may mitigate this risk, while long-term
CPAP use may increase it. These findings highlight the
importance of individualized treatment strategies in pediatric
epilepsy patients with comorbid SA to reduce the risk of
SCA.
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The Natural History of Spinal Muscular Atrophy in
Patients with Three SMIN2 Copies in Taiwan
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Background: Spinal muscular atrophy (SMA) is an
autosomal recessive neuromuscular disorder caused by
SMNI1 mutations, leading to progressive muscle weakness.
SMN2 copy number modifies disease severity. This study
characterizes the natural history of SMA patients with three
SMN2 copies at a neuromuscular referral center.

Methods: At Kaohsiung Medical University Hospital,
between July 2020 and March 2025, eighty patients were
genetically diagnosed with homozygous deletions or
compound heterozygous mutations in the SMN1 gene using
multiplex ligation-dependent probe amplification or whole-
exome sequencing. All patients were diagnosed after
symptom onset and confirmed to have three SMN2 copies.
We conducted a retrospective reviewed and analysis of their
medical records.

Results: In total, 80 patients were enrolled, including 42
females and 38 males, with a current mean age of 31.3£13.8
years. The most common phenotype was SMA type 3 (55%),
followed by type 2 (43.8%) and type 1 (1.2%). The mean age
at symptom onset was 4.0+ 0 months for type 1, 9.2+ 1.9
months for type 2, and 21.1+14.2 months for type 3. The
mean age at initiation of disease-modifying therapy (DMT)
was 29.6 years. Among the patients, 34 (42.5%) received
nusinersen, 45 (56.25%) received risdiplam, and one patient
did not receive any DMT. Chronic respiratory failure
requiring mechanical ventilation occurred in 28.8% of
patients, while none required feeding tube support.
Conclusions: Our study illustrates the natural history of
SMA with three SMN2 copies in Taiwan during the pre-
newborn screening (NBS) era. Compared to the Taiwanese
cohort identified through NBS and followed prospectively,
our patients showed a significantly later average age of
symptom onset. This delay may reflect differences in
detection sensitivity between parental observation and
systematic evaluations by pediatricians. The high prevalence
of comorbidities observed in our cohort underscores the
urgent need for early initiation of DMT to optimize clinical
outcomes in SMA patients with three SMN2 copies.

Efficacy of Immunotherapy in Patients with Infantile
Spasms
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Background: Infantile spasms (IS) are a severe, drug-
resistant epilepsy causing significant developmental delays.
They're marked by brief, sudden stiffening or arching
movements, often in clusters upon waking. Key signs include
developmental regression and a chaotic hypsarrhythmia
pattern on EEG. Early diagnosis and treatment are crucial to
minimize impact on brain development. Traditional therapies
have often been ineffective. Recently, immune-mediated
therapies have emerged as vital, leading to numerous
immunotherapy trials. This study aims to assess their efficacy
in treating IS.

Methods: We retrospectively collected data from patients
with infantile spasms who received immunotherapy at Taipei
Veterans General Hospital. Clinical manifestations of these
patients were gathered. A response to immunotherapy was
defined as a reduction in seizure frequency of greater
than 50%.

Results: Four cases of infantile spasms that received
immunotherapy were included in this study. The mean age of
seizure onset was 9 months (range: 2—-18 months). All
patients presented with global developmental delay and drug-
resistant epilepsy. Initially, all patients experienced frequent
daily seizures and were on a mean of 4.5 anti-seizure
medications. Their EEGs consistently showed
hypsarrhythmia. The identified etiologies included low-grade
tumor, tuberous sclerosis complex (TSC), autoimmune-
mediated causes, and unknown. Immunotherapy primarily
involved the use of immunoglobulin and methylprednisolone
pulse therapy. The mean duration of immunotherapy
was 8.25 months (range: 2-14 months). Following
immunotherapy, two patients are now seizure-free.
Developmental progress was observed, with one patient
showing normal development after two years of
immunotherapy. No significant adverse effects were noted
during immunotherapy in these patients.

Conclusions: Immunotherapy demonstrated good efficacy
and a favorable safety profile in this cohort of patients with
infantile spasms. However, further large-scale studies are
warranted to validate these findings.

Clinical  Manifestation of Severe Neurological
Complications in Pediatric Influenza: A Single-Center
Experience
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Background: Influenza infection in pediatric patients can
occasionally lead to severe neurological complications. This
study aims to describe the clinical manifestation, diagnostic
findings, and outcomes of pediatric influenza patients
presenting with severe neurological manifestations in our
medical center.

Methods: We reviewed medical records retrospectively in
pediatric patients (aged from O to 18 years old) who were
initially suspected to have influenza encephalitis and later
confirmed positive influenza infection by PCR test, and
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hospitalized in PICU (Pediatric Intensive Care Unit) of
Kaohsiung Medical University Chung-Ho Memorial Hospital
during Jan 2018 and June 2025. Collected data included
demographic features, neurological presentations, laboratory
results, imaging findings and clinical outcomes.

Results: related complications. Fourteen had respiratory or
cardiac complications, such as acute respiratory failure or
myocarditis. Seventeen showed neurological
involvement; 65% were male. The most common symptoms
were seizures (41%) and impaired consciousness with
inadequate responses (41%). Final diagnoses included acute
encephalitis (10), complex febrile convulsions (4), syncope
(1), meningitis (1), and acute flaccid paralysis (1). The mean
PICU stay was 3.8 days, and mean total hospital stay was 6.8
days (range 4-10). Influenza subtypes included A/swH1 (10),
A/H3 (3), and type B (2). All 17 patients underwent lumbar
puncture; only 2 had abnormal CSF (elevated cell count), and
all were negative for viral PCR. CT and MRI findings were
non-specific, while EEG abnormalities, especially slow
waves, were more often seen in encephalitis cases.
Conclusions: Neurological complications are a significant
cause of PICU admission in pediatric influenza. In our
cohort, seizures and altered consciousness are common
features. EEG may provide diagnostic value when CSF and
imaging are inconclusive. There is no clear distinction
between true encephalitis and postictal states based on
current diagnostic tools. Nevertheless, the more complete the
examination, the clearer the diagnosis.

Distinguishing Handwriting and Non-Handwriting
Actions During Simulated ADHD Learning Conditions
Using Wearable IMU Sensors

HZFRGE IMU BOHIEsE@HHEEE ADHD 8285558 M HUH
BEJEEHEE

Sheng-Ping Li!, Lung-Chang Lin', Rei-Cheng Yang', Chen-
Sen Ouyang?, Yi-Hung Chiu’, Xin-He Tu!

Departments of Pediatrics, Kaohsiung Medical University
Chung-Ho Memorial Hospital', Department of Information
Management, National Kaohsiung University of Science and
Technology?, Department of Information Engineering, I-Shou

University?
D MBS ! Bk D BGIRA 2 - Bl G
AR

RS SR SRR PRI AC & B e N S AR L BT
MHERBENEE A R TRBENTERESR

Background: Attention deficit hyperactivity disorder
(ADHD) is a prevalent neurodevelopmental disorder, yet
lacks effective objective evaluation tools. Writing, a routine
activity linked to attentional function, may serve as a
potential marker. This study aimed to explore the use of
wearable IMU sensors under simulated learning conditions to
distinguish between writing and non-writing states, with the
goal of establishing objective parameters to assist in ADHD
diagnosis.

Methods: College students wore IMU-equipped devices and
performed handwriting and non-handwriting tasks simulating
behaviors commonly seen in individuals with ADHD.The
extracted features included mean, standard deviation and
Shannon entropy of acceleration, angular velocity, orientation
angles and quaternions. These features, along with temporal
segments, were classified as either writing or non-writing
using machine learning classification models with cross-
validation to assess classification performance.
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Results: A total of 15 subjects (12 males, 3 females; mean
age: 21.67+0.98 years, standard deviation: 0.98) were
recruited, yielding 8,844 writing and 8,769 non-writing data

points. Parameter comparison showed higher standard
deviation of angular velocity Y (non-
writing:  74.486+68.019;  writing:  71.826+67.139;

p=0.00802) and angle Z (non-writing: 48.847 +45.254;
writing: 46.602 +£45.047; p=0.00082), as well as mean
acceleration X (non-writing: —0.445+0.336; writing: —
0.464+0.337, p=0.00014) in the non-writing group. In
contrast, mean angle Y was greater in the writing group (non-
writing:  30.444+£24.849;  writing: = 31.684 +24.758;
p=0.00076). The 80-second window using the Random
Forest ~model achieved the best performance
(accuracy: 97.69%, sensitivity: 99.73%, specificity: 95.65%,
AUC: 99.84%).

Conclusions: IMU-derived data were collected from college
students using wearable devices. Machine learning
effectively distinguished between writing and non-writing
activities, indicating potential as an objective tool for ADHD
evaluation. Further validation in individuals with ADHD is
needed.

Music therapy improves cognitive function in children
with epilepsy and causes electroencephalogram changes
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Background: Cognitive impairments are common in patients
with epilepsy. Three musical pieces—Mozart’s K. 448;
Johann Sebastian Bach’s Harpsichord Concerto No. 1 in D
Minor, BWV 1052: 1. Allegro; and Johann Christian Bach’s
Keyboard Concerto in E-flat Major, Op. 7-5: Allegro di
Molto—were used as a therapeutic music intervention in
patients with epilepsy.

Methods: A total of 34 children with epilepsy (13 boys, 21
girls) were involved. Each patient was randomly assigned to
listen to one of the three musical pieces before bedtime every
day for 6 months at home. An electroencephalogram (EEG)
test, a neurocognitive test, and a Pediatric Quality of Life
Inventory survey were conducted before and after the
intervention.

Results: The intervention significantly improved the patients’
overall cognitive performance, including their memory,
attention, processing speed, verbal fluency, and abstract
thinking. However, no significant changes were found in
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their perceptual reasoning or executive function. In addition,
the intervention had a positive effect on quality of life. EEG
analysis revealed significantly increased alpha, beta, and
gamma band power and significantly decreased theta and
delta band power. It also revealed significantly increased
EEG features of Hjorth complexity, Hjorth mobility, Higuchi
fractal dimension, Lempel-Ziv complexity, Petrosian fractal
dimension, and sample entropy and significantly decreased
the EEG feature of detrended fluctuation analysis,
particularly in the frontal regions.

Conclusions: Listening to Mozart’s K. 448, Allegro, and
Allegro di Molto is a promising approach for improving the
cognitive function of children with epilepsy.

Prognostic Factors and Outcome Trends in Childhood
Malignancies: Insights from a Tertiary Institution's
Intensive Care Experience

5B MR 2 FRR N T BLE RS TS, « R8T
ONIFEAEERAVERZZ i

Tsung-Yen Chang!, Yi-Lun Wang', En-Pei Lee?, Jainn-Jim
Lin%, Yi-Wen Hsiao®, Yu-Chuan Wen?, Shih-Hsiang Chen!,
Tang-Her Jaing!

Divisions of Hematology/Oncology, Department of
Pediatrics, Linkou Chang Gung Memorial Hospital
Children’s Medical Center, Chang Gung University, Taoyuan,
Taiwan'; Division of Pediatric Critical Care Medicine,
College of Medicine, Chang Gung Memorial Hospital, Chang
Gung University, Taoyuan 333, Taiwan?, Department of
Nursing, Linkou Chang Gung Memorial Hospital, Taoyuan,

Taiwan?
E‘Fffé}z"fwfﬁl‘é Ui 2~ & 2 s 3 R
483~ BRHEED ! S ST

MORPELC S HEMRERER
o2~ R

- BA R EENEE

Background: The quality of intensive care significantly
impacts survival outcomes in pediatric malignancies. The
study aims to investigate the prognostic factors influencing
outcomes for pediatric cancer patients in the intensive care
unit.

Methods: We conducted a retrospective review of medical
records for patients requiring a pediatric intensive care unit
(PICU) referral between September, 2023, and August, 2024
at Chang Gung Memorial Hospital. Enrolled cases were
stratified into survivor and deceased groups for prognostic
factor analysis. Data analysis was performed using GraphPad
Prism version 9.0 software. Statistical significance was set at
a p-value of < 0.05.

Results: A total of 25 patients, accounting for 34 PICU
admissions, were referred to the PICU for various reasons.
The primary etiologies for PICU referral included shock
(35%), major surgery (20%), and respiratory failure (18%).
The overall 30-day and 60-day mortality rates were 36%
and 40%, respectively. Poor prognosis was significantly
associated with older age, cytopenia, refractory/relapsed
(R/R) disease status, and unexpected PICU referral. Survival
analysis identified R/R disease status as a strong poor
prognostic indicator (Hazard ratio = 5.2 [95% CI: 1.5 — 18.2],
p = 0.004). A trend toward poor prognosis was also observed
in patients with sepsis (Hazard ratio = 2.5 [95% CI: 0.7 —
8.7], p = 0.11) and repeated PICU referrals (Hazard ratio
= 1.8 [95% CI: 04 — 8.5], p = 0.36), although these
associations did not reach statistical significance.
Conclusions: Enhanced supportive care improved survival
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outcomes in pediatric hematology/oncology patients
requiring PICU referral. We identified R/R disease status,
older age, and unexpected PICU referral as poor prognostic
indicators in this population. These findings highlight the
critical importance of effectively managing disease
progression and life-threatening complications in pediatric
cancer patients requiring intensive care.

Survival Outcomes of High-Grade Pineal Parenchymal
Tumors: A Retrospective Study Spanning Two Decades at
a Single Institution
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Background: High-grade pineal parenchymal tumors (PPTs)
are rare, aggressive neoplasms arising from the pineal gland,
comprising less than 1% of all primary CNS tumors. They are
classified as either pineal parenchymal tumors of
intermediate differentiation (PPTID, WHO grade III) or
pineoblastomas (WHO grade IV). Due to their rarity, optimal
management remains undefined. This study aimed to evaluate
the clinical features, treatment approaches, and survival
outcomes of patients with high-grade PPTs at a single
institution over a two-decade period.

Methods: A retrospective review was conducted of eight
patients diagnosed with high-grade PPTs between 2002
and 2024. Histological subtypes included pineoblastoma and
PPTID. Clinical data collected included age at diagnosis,
presenting symptoms, metastatic status, extent of resection,
radiotherapy (RT) details, chemotherapy (C/T) regimens,
relapse-free survival, salvage treatment, and overall survival
(0S).

Results: The cohort consisted of five females and three
males, aged 0.9 to 69 years. Common presenting symptoms
were headache, motor weakness, and visual disturbances.
Surgical interventions ranged from biopsy to near-total
resection. RT doses ranged from 5400 to 5940 cGy;
craniospinal irradiation (CSI) was administered in selected
cases. Chemotherapy regimens included cisplatin, vincristine,
cyclophosphamide, BCNU, and etoposide. One patient
experienced metastatic relapse and achieved remission
following salvage RT and chemotherapy. At last follow-up,
seven patients were alive, with OS ranging from 0.5 to 65
months. One patient died shortly after subtotal resection.
Conclusions: Multimodal treatment, including surgery, RT,
and chemotherapy, is associated with favorable outcomes in
most patients with high-grade PPTs. However, early relapse
remains a concern, particularly in pediatric pineoblastoma
cases. Timely diagnosis and individualized therapeutic
strategies are crucial for improving long-term prognosis in
this rare tumor entity.
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Asparaginase Hypersensitivity and Silent Inactivation in
Pediatric Hematologic Malignancies: A Single-Center
Experience from Taiwan
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Background: L-asparaginase is critical in treating pediatric
hematologic malignancies such as acute lymphoblastic
leukemia and lymphoblastic lymphoma. While it improves
survival, complications like hypersensitivity reactions and
silent inactivation (reduced activity without allergic
symptoms) may compromise efficacy. However, data in
Taiwanese pediatric patients remain limited, and standardized
management is lacking.

Methods: This retrospective study included pediatric patients
undergoing serum asparaginase activity assessment between
January 6, 2024, and June 20, 2025, at National Taiwan
University Children’s Hospital. An activity threshold of 100
U/L defined adequate asparaginase activity. Clinical
hypersensitivity events and treatment modifications were
documented.

Results: A total of 39 patients (median age 4.5 years; 41.03%
female) were evaluated. Among them, 33 (84.62%) had acute
leukemia (B-ALL 74.36%, T-ALL 5.13%, others 5.13%),
and 6 (15.38%) had lymphoma. Regarding treatment, 36
received native E. coli asparaginase, 11 received PEG-
asparaginase, and 3 were treated with Erwinia asparaginase.
Among those receiving native E. coli asparaginase (n=36),
six (16.67%) had clinical hypersensitivity with low activity,
five (13.89%) had silent inactivation, four (11.11%) had
hypersensitivity with normal activity, and 21 (58.33%) had
no reaction with adequate activity. Eleven patients were
switched to PEG-asparaginase due to low activity or allergy,
but all continued to show inadequate levels. Three eventually
achieved therapeutic levels with Erwinia asparaginase; others
discontinued therapy and received alternative treatments.
Among patients on the TPOG ALL 2021 protocol, most
reduced activity episodes occurred during Continuation

(63.64%). Three had low activity during Early
Intensification; one regained therapeutic levels after
blinatumomab. Two developed hypersensitivity with

adequate activity in EI/Continuation and were switched to
PEG-asparaginase. Both had low activity, and one remained
hypersensitive.

Conclusions: Asparaginase hypersensitivity and silent
inactivation were frequent in this cohort. Monitoring serum
activity is crucial for early identification and timely treatment
modifications.

Clinical Impact of BK Virus—Associated Cystitis in
Pediatric Hematopoietic Stem Cell Transplantation
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Background: BK virus (BKV) infection is rare in the general
population but occurs frequently among hematopoietic stem
cell transplant (HSCT) recipients. BKV can lead to
hemorrhagic cystitis, renal impairment, and may potentially
related to adverse HSCT outcome. However, data regarding
BKV-associated cystitis in pediatric HSCT patients remain
limited. To investigate the risk factors and clinical outcomes
associated with BKV cystitis in pediatric patients undergoing
HSCT, we conducted this retrospective study.

Methods: We examined all consecutive pediatric HSCT
recipients at Changhua Christian Children's Hospital
between 2016 and 2025. Patients presenting with dysuria,
hematuria, or urinary frequency in conjunction with BK
viruria during the post-transplant period were defined as
having BKV-associated cystitis. Clinical characteristics,
including conditioning regimens, immunosuppressive
therapies, and the presence of graft-versus-host disease, were
collected for analysis. Continuous variables were compared
between patients with and without BKV infection using the
Student’s t-test, and categorical variables were analyzed
using the Chi-square test. Multivariate analysis was
performed using logistic regression to identify risk factors for
BKV-associated cystitis.

Results: Among 36 pediatric HSCT recepients, 8 developed
BKV-associated cystitis, resulting in an incidence of 22.2%
(95% CI: 10.1%-39.1%). Significant risk factors included
underlying acute myeloid leukemia and the use of busulfan-
cyclophosphamide (BuCy) based myeloablative conditioning
regimen. The overall prognosis was comparable between
patients with and without BKV-associated cystitis.
Conclusions: BK virus-associated cystitis is a clinically
significant complication in pediatric HSCT recipients;
however, most cases resolve with appropriate supportive
care. Patients with acute myeloid leukemia or those receiving
BuCy-based conditioning may require heightened vigilance
for BK virus infection.

Experience of Treating Relapsed and Refractory
Osteosarcoma with Ifosfamide/Etoposide and
Gemcitabine/Docetaxel in Children and Young Adults
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Background: Bone cancer remains the fourth most common
malignancy in children and young adults, with osteosarcoma
being the most prevalent primary bone cancer. Despite
significant advancements in the treatment of osteosarcoma
over the past decades, approximately 30% of patients
experience disease progression or recurrence within five
years after first-line therapy. A regimen containing
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ifosfamide/etoposide and  gemcitabine/docetaxel ~ were
introduced by the Taiwan Pediatric Oncology Group (TPOG).
Methods: This study retrospectively enrolled patients
diagnosed with osteosarcoma between 2010 and 2024 who
experienced disease progression despite chemotherapy or
suffered relapse following an initial response. The primary
objective is to evaluate the overall efficacy of the TPOG-
BC 2017-rel(1) regimen. Multivariate analysis to identify
factors influencing overall survival (OS) and progression-free
survival (PFS) were performed.

Results: A total of 71 patients (49 with tumor relapse and 22
with diseases progression) were enrolled and treated with
chemotherapy regimens consisting of two combinations:
ifosfamide plus etoposide, and gemcitabine plus docetaxel.
The median age of diagnosis was 16.0 (range, 5.4-40.5), and
the median time from initiating first line chemotherapy to
diseases relapse or progression were 601 days (range, 35-
2605). With a median follow-up duration of 2.7 years
(range: 0.1-7.4 years), the overall survival (OS) rates at 3
and 5 years were 45.1% and 36.5%, respectively, while the
progression-free survival (PFS) rates at both 3 and 5 years
were 19.9%. The achievement of disease remission following
first-line therapy, the presence of distant metastases, and the
occurrence of pulmonary metastases at recurrence are
associated with progression-free survival (PFS) and overall
survival (OS).

Conclusions: Several poor prognostic factors have been
identified in pediatric patients with relapsed or refractory (r/r)
osteosarcoma. The implementation of a four-drug
chemotherapy regimen comprising ifosfamide and etoposide
combined with gemcitabine and docetaxel (IE-GGT) has
been associated with improved survival outcomes and
manageable toxicity profiles in this patient population.

Translation and Cross-Cultural Adaptation of the
Pediatric Functional Assessment of Cancer Therapy -
Brain (Peds-FACT-Br) Questionnaire into Traditional
Chinese: A Cognitive Interview Study
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Background: Brain tumors are the most common solid
tumor in children, and survivors often experience complex
late effects in physical, psychosocial, cognitive, and social
domains of health-related quality of life (HRQoL). This study
aims to validate the translated Traditional Chinese version of
Pediatric Functional Assessment of Cancer Therapy - Brain
(Peds-FACT-Br) questionnaire through cognitive interview.
Methods: We translated the Peds-FACT-Br into Traditional
Chinese (Peds-FACT-Br-TC) with two forward translations,
reconciliation, backward translation, and linguistic validation.
Cognitive interviews were conducted using a four-stage
cognitive response model of comprehension, retrieval,
judgment, and response to ensure clarity and cultural
relevance.

Results: A group of Taiwanese professionals familiar with
academic English were recruited to perform the five-step
translation of the English version of Peds-FACT-Br to
Traditional Chinese, which sometimes used different wording
in contrast to the published Simplified Chinese version. The
Peds-FACT-Br-TC questionnaire was pilot-tested in 10
survivors (age, 8—17 years; Male:Female = 3:7) with their
caregivers or proxies completing the adult versions. All
questions were fully comprehended by the participants. When
questions had more than one provisional translation, the
preference of the participants was recorded. Additional issues
related to brain tumor survivorship, including cultural (“my
child ‘seems’ happy”), parenting (“my child worries about
having a good life”), and school activity (limitations during
physical education exercises) were also reported by survivors
and their caregivers during the pilot interviews.

Conclusions: The Peds-FACT-Br-TC was successfully
translated, culturally adapted, and content-validated with
qualitative interviews for use with pediatric brain tumor
survivors and their caregivers or proxies. This instrument fills
a critical gap in assessing the HRQoL by providing a reliable
and valid measure tailored to Traditional Chinese-reading
pediatric brain tumor survivors in the world.

Creative Arts Therapy Reduces Anxiety and Distress in
Pediatric and Young Adult Patients Undergoing Proton or
Radiation Therapy: A Pilot Study
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Background: Radiation therapy is a primary cancer
treatment that often causes significant anxiety in pediatric
and young adult patients. Family caregivers similarly
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experience high stress levels. This study investigates Creative
Arts Therapy as a pre-radiation intervention to reduce anxiety
and distress aiming to enhance patient compliance and safety
during treatment.

Methods: This research is a non-blinded, non-randomized
interventional trial. Patients and caregivers completed the
State-Trait Anxiety Inventory-State form (STAI-S) and 10-
point Distress Thermometer (DT) before and after the
Creative Arts Therapy intervention. Children under 7 years
old, who were unable to use STAI-S and DT used a 10-point
Visual Analogue Scale (VAS) to indicate level of distress.
Results were analyzed using paired T-tests to compare pre-
and post-intervention distress and anxiety levels.The Creative
Arts Therapy intervention, designed to help patients prepare
for radiotherapy, included: (1) using a LEGO model of a
proton therapy machine to demonstrate the treatment process
to children, (2) making an inner strength doll with a courage
cape that symbolizes their courage and support from their
loved ones, (3) arranging a patient-preferred song list to be
played during radiotherapy, and (4) making an emotional
tracking chart to record their emotions before each
radiotherapy session.

Results: Eleven pairs of pediatric or young adult patients
between ages of 0 and 39 who were preparing for radiation
therapy and their primary caregivers were recruited. Twenty
of 22 participants completed all questionnaires. The mean
score of the post-test on the STAI-S scale decreased by 10.1
points (p<<0.001) after the intervention. The average scores
of the 10-point DT and VAS scales also declined by 2 points
(p<0.02).

Conclusions: Creative Arts Therapy significantly reduced
anxiety and distress levels among patients and caregivers as
measured by both STAI-S and DT scores. These results
demonstrate that Creative Arts Therapy intervention
effectively mitigates the fear and anxiety associated with
proton therapy and radiotherapy and fosters resilience among
young cancer patients and their caregivers.

Omalizumab for the Management of Recurrent Platelet
Transfusion Anaphylaxis in a Pediatric Patient with
Mixed Germ Cell Tumor: A Case Report
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Background: Severe allergic and anaphylactic reactions to
platelet transfusions are uncommon but clinically significant,
especially in patients requiring repeated transfusions.
Traditional premedication regimens with corticosteroids and
antihistamines may be insufficient in preventing IgE-
mediated reactions.
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Methods: Omalizumab, an anti-IgE monoclonal antibody,
has been reported as a potential off-label treatment to
mitigate severe transfusion-related allergic responses. In the
present report, Omalizumab was administered in a patient
with a refractory mediastinal mixed germ cell tumor who
developed anaphylactic reaction to platelet transfusions.
Results: We report a 15-year-old male with mediastinal
mixed germ cell tumor (mature teratoma 60%, yolk sac
tumor 39%, embryonal carcinoma 1%) complicated by
Klinefelter syndrome. The patient underwent multimodal
chemotherapy including VIP, JEB, and TIP regimens and was
admitted for autologous stem cell collection. During the
course of treatment, he developed recurrent allergic reactions
and anaphylactic shock following leukocyte-reduced single-
donor platelet transfusions, despite standard premedications
with hydrocortisone and diphenhydramine. Symptoms
included generalized pruritus, dyspnea, diffuse rash, and
desaturation, requiring emergent administration  of
epinephrine, terbutaline inhalation, and supportive care.
Given the high risk for future transfusion-related anaphylaxis
and the need for continued transfusion support, omalizumab
therapy was considered and initiated as an off-label
desensitization strategy. Following administration, the patient
tolerated subsequent transfusions without recurrence of
severe reactions, allowing planned oncologic management to
resume.

Conclusions: This case highlights the potential utility of
omalizumab in managing severe transfusion-related allergic
reactions in pediatric oncology patients. Omalizumab may be
considered in select cases with refractory IgE-mediated
transfusion reactions where traditional prophylaxis fails.
Further studies are warranted to establish standardized
protocols for its use in transfusion medicine.

Alleviation of Maternal Fecal Microbiota Transplantation
on Offspring Hypertension in a High-Fructose Diet Rat
Model
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Background: Excessive maternal fructose intake has been
linked to an increased risk of hypertension in adult offspring,
potentially through disruptions in gut microbiota and
heightened oxidative stress. Fecal microbiota transplantation
(FMT) offers a strategy to restore microbial equilibrium and
influence the production of key microbial metabolites,
including short-chain fatty acids (SCFAs). In this study, we
investigated whether administering ex vivo FMT from
healthy donors to pregnant rats exposed to a high-fructose
(HF) diet could prevent the development of maternal HF diet-
induced offspring hypertension.

Methods: Pregnant Sprague-Dawley rats (n = 12) were fed
either a normal chow (ND) or a 60% HF diet from mating
through delivery. Cross-FMT groups were established: HF-
fed dams received FMT from ND donors, and ND-fed dams
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received FMT from HF donors. Male offspring were assigned
to four groups (n = 8 each): ND, HF, ND + FMT from HF
donors, and HF + FMT from ND donors.

Results: Maternal high-fat (HF) diet induces elevated BP in
adult offspring, an effect that is attenuated by maternal FMT
from healthy donors. Offspring hypertension resulting from
the maternal HF diet is associated with decreased plasma
butyric acid levels, upregulation of renal Olfr78 expression,
and increased oxidative stress, as indicated by elevated 8-
OHAJG levels. Additionally, we observed that the maternal HF
diet and FMT interventions distinctly shape the offspring gut
microbiota, leading to the emergence of four discrete
enterotypes. Notably, maternal FMT from HF diet-fed donors
into healthy dams induces offspring hypertension,
accompanied by downregulation of renal GPR41 and GPR43
expression. In contrast, the protective effect of FMT from
healthy donors against HF diet-induced hypertension is
associated with increased plasma butyric acid levels, and
reduced Olfr78 expression.

Conclusions: In conclusion, maternal FMT reshapes
offspring gut microbiota and SCFA signaling, helping
mitigate hypertension caused by prenatal HF exposure. These
findings highlight the potential of targeting maternal
microbiota to prevent hypertension programmed by maternal
dietary imbalances.

Emerging Insights and Clinical Implications of Renal
Involvement in Glutaric Aciduria Type 1
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Background: Glutaric Aciduria Typel(GA-1) is a rare
autosomal recessive metabolic disorder characterized by
glutaryl-CoA dehydrogenase deficiency, which impairs the
lysine and tryptophan breakdown, leading to toxic
metabolites like glutaric acid. This accumulation causes basal
ganglia damage, progressive movement disorders and
systemic symptoms. Early diagnosis through newborn
screening and diet intervention can prevent neurological
sequelae, but emerging evidence of renal complications still
arise in GA-1 despite good metabolic control.

Methods: A retrospective and literature-based review are
conducted alongside the clinical analysis of GA-1 patients
followed at Taipei Veterans General Hospital. Patient
demographics, genotype data, and kidney function with
serum creatinine (sCr), estimated glomerular filtration rate
(eGFR), proteinuria, hematuria, hypercalciuria, renal tubular
acidosis(RTA), and renal ultrasound are evaluated.
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Results: We enrolled 24 patients, including 22(92%)
diagnosed via newborn screening. There are 11 male(46%)
aged 1-31 years, with 70% aged <10 years. Genetic analysis
shows a predominant mutation, c.1244-2A > C. All have
normal sCr and eGFR. Subclinical renal damages show
proteinuria in 6 patients(25%) with the mean urinary
protein 0.297g/day, hypercalciuria in 7(29%) patients with
female predominant. 21% patients have RTA while 2 patients
concurrent with proteinuria and hypercalciuria. These
findings suggest that renal involvement in GA-1 may be
present in the absence of overt renal dysfunction or elevated
serum biomarkers.

Conclusions: Renal dysfunction, underrecognized in GA-1,
occurs independently of neurological manifestations, even
under adequate metabolic control. Clinically significant renal
injury, like chronic kidney disease and tubular dysfunction,
highlights the need for routine renal monitoring since early
childhood. Early diagnosis sustained metabolic treatment,
and proactive screening of kidney-related complications are
essential to effectively manage GA-1, aiming to minimize
both neurological and renal impairment. These findings
underscore the importance of a multidisciplinary approach to
GA-1 care, ensuring early detection and improved long-term
renal outcomes.

The Overlooked Subgroup: Preterm Neonates with
Elevated Serum Creatinine Outside Neonatal AKI
Criteria
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Background: Neonatal acute kidney injury (AKI), diagnosed
by KDIGO SCr criteria, is linked to adverse outcomes.
However, SCr levels vary with gestational age and
maturation, raising concerns that some preterm infants with
renal dysfunction may not meet KDIGO criteria and remain
unrecognized.

Methods: This cohort study included neonates < 31 weeks’
gestation admitted to a university hospital. Elevated SCr was
defined as exceeding the 95th percentile for postnatal age
without meeting standard AKI criteria in neonates < 28
or 28-30 weeks. Perinatal/neonatal risks and discharge
outcomes were compared among elevated SCr, SCr-AKI, and
no SCr-AKI subgroups.

Results: Among 902 infants, 156 had SCr-AKI, 625 had no
SCr-AKI, 32 had elevated SCr, and 89 were undetermined.
Compared to no SCr-AKI, the elevated SCr subgroup had
lower birthweight, higher rates of small-for-gestational-age,
respiratory distress, hemodynamic instability, prolonged
invasive ventilation, lower anthropometric z-scores, and
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higher mortality, despite similar gestational age. Compared to
SCr-AKI, they had higher gestational age, more maternal
preeclampsia, and lower treated patent ductus arteriosus
rates, with similar mortality. Adjusted models showed
elevated SCr (adjusted relative risk [aRR], 5.16) and SCr-
AKI (aRR, 4.02) predicted higher mortality versus no SCr-
AKI, a finding robust across sensitivity analyses.
Conclusions: Gestational age-specific SCr references are
critical for identifying preterm neonates with elevated SCr
levels outside AKI criteria, who face neonatal risks and
distinct mortality outcomes.

Impact of Sustained AKI on Neurodevelopment and
Growth in NICU-Treated Infants
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Background: Acute kidney injury (AKI) is commonly seen
in neonatal intensive care units (NICUs) and is potentially
associated with adverse prognoses in later stages of life. Our
study evaluated the impact of sustained AKI (SAKI) on both
neurodevelopmental impairment (NDI) and early growth
restriction (EGR) in neonates.

Methods: This case-control study retrospectively analyzed
the medical records of neonates diagnosed with SAKIiskeiin
the NICU of a tertiary medical center during the period from
January 2007 to December 2020. Cases without sub- sequent
follow-up and those resulting in death were excluded. We
analyzed demographic, biochemical, and clinical outcome
data.

Results: Of the 93 neonates with SAKI, 51 cases (54.8%)
were included in this study, while 42 cases (45.2%) were
excluded due to a lack of follow-up or death. An age-matched
control group comprised 103 neonates, who had never
experienced AKI or SAKI, were selected at random. In
total, 59 (38.3%) cases were identified as NDI and 43
(27.9%)stras EGR. Multivariate analysis revealed that
patients with SAKI had significantly higher risks of
developing NDI (odds ratio, [OR] = 4.013, p = 0.001) and
EGR (OR =4.894, p < 0.001). The AKI interval had an area
under the receiver operating characteristic curve of 0.754 for
NDI at 9.5 days and 0.772 for EGR at 12.5 days.
Conclusions: SAKI is an independent risk factor for both
NDI and EGR in neonates. Consequently, regular monitor-
ing, neurological development assessments, and appropriate
nutritional advice are crucial to these infants who have
experienced renal injury.

Comparison of COVID-19 Treatment Utilization for
Hospitalized Children with Life-Limiting Conditions
Versus Those Without: a Retrospective Study Using Real
World Data
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Background: Children with life-limiting conditions (LLCs)
face significant challenges, as their conditions are fatal with
little hope for a cure. The COVID-19 pandemic has worsened
their situation due to their ongoing need for special care. This
study compares treatment utilization between children with
and without LLCs in Taiwan, focusing on the use of
supplemental oxygen, antiviral and antibiotic therapies, and
admissions to intensive care units (ICUs).

Methods: A retrospective chart review was conducted on
patients aged 0 to 20 years hospitalized for COVID-19 in a
pediatric ward of a medical center in Taiwan from
June 1, 2022, to July 31, 2023. We examined patients aged 0
to 6 years with LLCs (LLC group; n=13) and matched them
with a comparative group without LLCs (non-LLC group;
n=169) at a ratio of 1:13. For those aged 7 to 20 years with
LLCs (n=13), we selected a comparative group (n=52) at a
ratio of 1:4. Conditional logistic regression was conducted,
adjusting for age and sex, to compare treatment utilization
between children with and without LLCs.

Results: In the study, 6% of admitted children had an
underlying LLC. These children were at higher risk of
requiring: 1) supplemental oxygen for >7 days (adjusted OR
[aOR]=4.75, 95% CI: 1.17-19.25), 2) antiviral therapy for
COVID-19 (aOR=63.83, 95% CI: 7.96-512.05), 3) antibiotics
(aOR=5.03, 95% CI: 1.88-13.48), and 4) hospitalization for
>7 days (aOR=3.67, 95% CI: 1.33-10.12). However, there
were no differences between the two groups in terms of the
levels of supplemental oxygen usage, the rates of multiple
antibiotics or broad-spectrum antibiotics prescribed, and
transfers to ICUs.

Conclusions: Children with LLCs showed higher rates of
treatment utilization during COVID-19. These findings
emphasize the increased treatment needs of children with



60

61

LLCs, highlighting the importance of implementing
interventions and allocating resources for this vulnerable
population in future pandemics.

Unveiling the Source of Stress: Key Factors Contributing
to Psychological Burden of Caregivers of Hospitalized
Children
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Caring and Sharing: How Medical Students Tackle
Ethical Challenges in Pediatrics
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Tenuifolin Alleviates Allergic Asthma by Modulating M2
Macrophage Polarization
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Background: Asthma affects over 300 million people
worldwide, including around 10% of the population in
Taiwan. The rising prevalence of allergic asthma, particularly
in developing countries, is linked to environmental exposures
such as air pollution, allergens, chemicals, and Western diets,
which contribute to airway inflammation and immune
dysregulation. Tenuifolin (TEN), a bioactive compound
derived from Polygala tenuifolia, a traditional Chinese herb
used for treating cough and phlegm, has shown anti-
inflammatory and neuroprotective effects. However, its role
in immune modulation remains unclear. Based on preliminary
data indicating inhibition of M2 macrophage polarization by
TEN, we hypothesized that TEN reduces allergic airway
inflammation by modulating M2 polarization, possibly via
STAT6 pathway inhibition.

Methods: We examined the effects of TEN on macrophage
polarization using bone marrow-derived macrophages
(BMDMs) and the J774A.1 cell line. An OVA-induced
murine asthma model was established, and TEN was
administered orally. Lung inflammation, gene expression,
cytokine profiles, and immune cell populations were
analyzed.

Results: TEN inhibited LPS-induced IL-6 and TNF-o
secretion in J774A.1 cells without cytotoxicity. Under M2
conditions, it suppressed Argl and IL-10 expression, but had
minimal effect on MI1 markers. In BMDMs, TEN
downregulated CD206 and Argl and reduced IL-10 secretion.
In vivo, TEN reduced lung eosinophil and lymphocyte
infiltration, lowered BALF levels of IL-4, IL-5, IL-13, and
IFN-y, and decreased Th2 cytokine responses in OVA-
stimulated splenocytes. It also suppressed STAT6
phosphorylation and p38MAPK expression during IL-4-
induced M2 polarization.

Conclusions: TEN alleviates allergic airway inflammation
by inhibiting M2 macrophage polarization via STAT6
signaling suppression, highlighting its potential as a novel
therapy for allergic asthma.

Cardiopulmonary Exercise Test Demonstrates Lower
Pulmonary Function and Exercise Capacity in Patients
with Coronary Artery Fistulae
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Background: Coronary artery fistulae (CAF) is a rare
coronary anomaly. Only small number of patients with large
size CAFs may develop symptoms or signs of myocardial
ischemia or heart failure. As a result, most asymptomatic
patients remain untreated. However, the influence of CAFs
on exercise capacity haven’t been reported. This study was to
evaluate cardiopulmonary function of patients with CAFs.
Methods: We retrospectively recruited patients with CAFs
received cardiopulmonary exercise test (CPET) from
January 2015 to December 2023 in 2 medical centers.
Patients with other hemodynamic significant congenital heart
diseases, cyanotic heart diseases, significant arrhythmia, or
moderate to severe valvular heart diseases were excluded.
Healthy peers matched for age, sex, body weight, body
height, and body mass index with CPET were recruited as a
control group. We analyzed the parameters of pulmonary
function test and parameters of CPET of these 2 groups.
Results: 27 patients with CAFs and 54 healthy individuals
were enrolled in this study. Both the percentage of predicted
forced vital capacity and percentage of forced expiratory
volume in the 1st second were significant lower in CAFs
group compared to healthy control group (86.6+16.7 %
versus 99.8+18.1 %, p=0.003; 85.0+18.4 % versus 98.5£21.1
%, p=0.004). Furthermore, the metabolic equivalent (MET)
at anaerobic threshold and peak MET in CAFs group were
significant lower than healthy control group (6.2+1.8
versus 7.8+1.5, p < 0.001; 9.842.4 wversus 11.9+£2.0, p
< 0.001). There was no significant difference of minute
ventilation/carbon dioxide output ratio, oxygen uptake
efficiency slope, and peak rate pressure product between
CAFs group and healthy control group.

Conclusions:  Patients with CAFs have lower
cardiopulmonary function compared to healthy individuals.
Serial follow-up of cardiopulmonary function is warranted in
patients with CAFs.

Discrepancy Between Z-score and Percent Predicted
Interpretation of Spirometry in Taiwanese Children: A
Multicenter Study
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Background: Z-scores have been recommended by the
American Thoracic Society (ATS) and European Respiratory
Society (ERS) over percent predicted values (% predicted)
for spirometry interpretation, particularly in pediatric
populations. This multicenter study aimed to assess the
concordance and clinical implications of these two
approaches in Taiwanese children.

Methods: We retrospectively analyzed spirometry data from
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children aged 5-18 years who underwent pulmonary function
testing between July 2024 and June 2025 at two hospitals
across northern Taiwan. Forced expiratory volume in one
second (FEVi) and forced vital capacity (FVC) were
interpreted using both % predicted and Z-scores, based on the
Global Lung Function Initiative (GLI) 2012 reference
equations. Abnormality was defined as <80% predicted or
Z-score < —1.64.

Results: A total of 475 tests were reviewed (median age 11.4
years; 63.2% male). The most common clinical diagnoses
were neuromuscular disorders (28.8%), chest wall
deformities (22.7%), and asthma (21.1%). FEV:i < 80%
predicted was observed in 49.1% of children, while
only 35.2% had FEV: Z-scores < —1.64. Similar patterns
were seen with FVC (48.8% vs. 35.2%). Concordance
between the two methods was moderate (Spearman’s
correlation coefficient = 0.729 for FEV: and 0.736 for FVC;
both p < 0.001). Notably, 68 children (29.2%) were
classified as abnormal by % predicted but normal by Z-score.
These children were significantly younger (median age 9.6
vs. 11.9 years, p < 0.001) and shorter (median height 133 cm
vs. 145 cm, p = 0.015). Acceptable spirometry quality (Grade
A) was achieved in approximately 65% of cases.
Conclusions: Percent predicted values tend to overestimate
pulmonary dysfunction in younger, shorter children
compared to Z-scores. Z-score—based interpretation offers a
more standardized, population-adjusted assessment and
should be preferred in pediatric respiratory evaluations.

Machine Learning-Based Prediction of Clinical
Outcomes in Pediatric Neuromuscular Disorders Using
Spirometry and Impulse Oscillometry
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Background: Neuromuscular diseases (NMDs) are a diverse
group of disorders characterized by progressive muscle
weakness and respiratory decline. Traditional spirometry can
be challenging for children with advanced muscle weakness.
Impulse oscillometry (IOS) offers a noninvasive, effort-
independent alternative, measuring respiratory system
impedance, including resistance (R) and reactance (X) across
various frequencies. This study aimed to utilize ML and I0S
to evaluate respiratory function in children with NMDs,
assess associations with clinical status, and identify key
predictors of disease progression.

Methods: This retrospective, cross-sectional study included
children with NMDs who were regularly monitored at
Kaohsiung Medical University Hospital between March and
December 2023. Clinical data, including ambulatory status
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(Vignos scale), bilevel positive airway pressure (BiPAP) use,
and spirometry and IOS measurements, were extracted from
electronic medical records. Machine learning models were
developed to identify key predictors of respiratory function,
with feature importance evaluated using SHapley Additive
exPlanations (SHAP). Quantitative analyses included
Student’s t-tests and Spearman’s rank correlation coefficients.
Results: A total of 115 patients with neuromuscular diseases
(36 with DMD and 41 with SMA) were included. Logistic
regression identified FVC, PEF, FEF25-75 and FEF50 as
significant predictors of both ambulatory status and BiPAP
use (all p < 0.001). R20Hz (%) was the only 10S parameter
significantly associated with BiPAP use (p = 0.0144).
Gradient Boosting Classifier outperformed other algorithms,
achieving the highest Fl-score for ambulatory status
prediction in SMA patients (0.8762), followed by the overall
cohort (0.7784) and DMD patients (0.6990). SHAP analysis
confirmed FEF25-75 and PEF as predictors for rise with
support, while FVC, FEF25-75, and R5-20Hz as predictors
for BiPAP use.

Conclusions: ML models incorporating pulmonary function
and IOS parameters can effectively predict ambulation status
and the use of BiPAP in pediatric NMDs, offering a
promising tool for clinical decision-making.

Clinical Experience of Out of Center Sleep Testing in
Children: A Preliminary Case Series in One Children’s
Hospital
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Background: Polysomnography (PSG) remains the gold
standard for evaluating sleep-disordered breathing (SDB) in
children. However, its use is often limited by cost,
accessibility, and the challenges associated with in-lab
overnight studies in pediatric populations. This study aims to
describe our clinical experience with out of center sleep
testing in children presenting with sleep-related concerns at a
tertiary pediatric center.

Methods: We conducted overnight, unattended recordings
using an out of center sleep testing device without EEG-
based sleep staging. Demographic data, clinical indications,
data acquisition success rate, and clinical utility were
retrospectively analyzed.

Results: Sixteen pediatric patients (mean age: 11.3 years;
mean BMI: 20.5 kg/m?) underwent out of center sleep testing
for symptoms including habitual snoring and suspected SDB.
The apnea—hypopnea index (AHI) was used to classify
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obstructive sleep apnea (OSA) severity: mild ( < 5
events/hour), moderate (5-10), and severe (>10). The mean
AHI was 11.4 events/hour (median: 5.2; range: 0.9-83.7).
Among the 16 children, 8 (50%) had mild OSA, 3 (18.8%)
had moderate OSA, and 5 (31.3%) had severe OSA. All
recordings were technically adequate for interpretation. No
adverse events or technical failures were reported. The use of
out of center sleep testing enabled timely diagnosis and early
treatment planning.

Conclusions: Out of center sleep testing is a feasible and
well-tolerated alternative for the preliminary evaluation of
sleep-disordered breathing in children. Despite the absence of
EEG-based sleep architecture data, it provided clinically
actionable information, particularly for identifying moderate-
to-severe OSA. This approach may serve as a practical
screening tool in resource-limited settings or for patients
unable to tolerate in-lab PSG. Further prospective studies are
needed to assess its diagnostic accuracy and applicability in
younger children and those with complex comorbidities.

Development of a Zebrafish Model for Variegate
Porphyria: Phenotypic Characterization and Therapeutic
Validation Using Alternative Hemoglobin Staining
Methods
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Background: Variegate porphyria (VP) is a rare inherited
disorder caused by protoporphyrinogen oxidase (PPOX)
deficiency, leading to both acute neurovisceral attacks and
cutaneous photosensitivity. Current therapeutic options
remain limited, necessitating the development of robust
animal models for drug discovery and mechanistic studies.

Methods: We established a zebrafish VP model using
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morpholino-mediated PPOX knockdown with varying
concentrations (2-16 ng). Phenotypic analysis included
morphological assessment, locomotor activity tracking using
high-speed imaging, motor neuron development evaluation in
transgenic Tg(mnx1:GFP) zebrafish, and hemoglobin
quantification using tetramethylbenzidine (TMB) staining as
an alternative to traditional o-dianisidine methods. Western
blot analysis was performed to confirm protein expression
changes.

Results: PPOX morpholino injection demonstrated dose-
dependent effects on zebrafish development. High-dose
groups (12-16 ng) exhibited significant motor neuron axon
shortening, with average lengths decreasing
from 101.19+14.13 pm in controls to 62.61+12.72 pm
and 64.39+13.14 um respectively (p < 0.001). Locomotor
activity analysis revealed dose-dependent mobility reduction
at 48 hpf, with swimming distances significantly decreased in
treated groups. TMB staining successfully replaced o-
dianisidine for hemoglobin detection, showing reduced
hemoglobin content in PPOX-deficient embryos with clear
dose-response relationships. Western blot analysis confirmed
decreased PPOX protein expression and compensatory
upregulation of ALASI.

Conclusions: We have successfully established a zebrafish
model that recapitulates key features of human variegate
porphyria, including neurological dysfunction and heme
biosynthesis defects. The implementation of TMB staining
provides a safer alternative for hemoglobin analysis in
porphyria research. This model serves as a valuable platform
for understanding VP pathophysiology and screening
potential therapeutic interventions.

Natural History of Mucopolysaccharidoses in Taiwan:
Diagnostic Age and Survival in a 40-Year Cohort of 208
Patients (1985-2025)
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Background: Mucopolysaccharidoses (MPSs) are a group of
rare inherited lysosomal storage disorders characterized by
glycosaminoglycan accumulation, leading to progressive,
multisystem involvement. This study aimed to examine the
epidemiology, diagnostic trends, and survival outcomes of
MPS in Taiwan over a 40-year period, with a focus on the
impact of newborn screening and enzyme replacement
therapy (ERT).

Methods: We conducted a retrospective population-based
study of MPS cases in Taiwan from 1985 to 2025, using data
from multiple national sources. We analyzed diagnostic age,
subtype distribution, survival outcomes, and the influence of
newborn screening programs and ERT on clinical course.
Results: A total of 208 MPS patients were identified, with a
median age at diagnosis of 3.6 years. Subtype distribution
included MPS 1 (12%), 1T (44%), III (17%), IV (21%), VI
(5%), and VII (0.5%). Median diagnostic ages varied by
subtype, ranging from 1.3 to 5.0 years. Diagnostic age
significantly decreased over time (p < 0.01), particularly
following the implementation of pilot newborn screening
programs for MPS 1, II, VI, IVA, and IIIB starting in 2016.
Of the 66 patients diagnosed between 2016 and 2025, 56%
(n=37) were identified via newborn screening, with a median
diagnostic age of 0.2 years. Among those born between 2016
and 2024, 80% (n=37/46) were diagnosed through newborn
screening. As of this analysis, 95 patients had died, with a
median age at death of 16.7 years. Age at diagnosis was
positively correlated with life expectancy (p < 0.01). Life
expectancy significantly increased over the study period (p
< 0.01). Patients receiving ERT (n=100) had improved
survival compared to untreated individuals (n=108).
Conclusions: Diagnostic timing and survival outcomes for
Taiwanese patients with MPS have improved significantly
over the past four decades. Early detection through newborn
screening and timely initiation of therapy, particularly ERT,
are associated with better prognoses. These findings
underscore the importance of integrating newborn screening
into public health strategies for rare genetic diseases.

Infants with
by Newborn

Multimodal Imaging Assessment in
Mucopolysaccharidosis Confirmed
Screening: A Comprehensive Analysis
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Background: To investigate radiographic and
ultrasonographic findings in infants with
mucopolysaccharidosis identified through newborn screening
and establish a comprehensive imaging evaluation framework
for presymptomatic disease assessment.

Methods: This retrospective cohort study analyzed 277
infants with confirmed mucopolysaccharidosis diagnosed
through newborn screening between 2015 and 2024. The
cohort included 15 patients with MPS I, 113 with MPS
I, 127 with MPS IVA, and 22 with MPS VI. All participants
underwent standardized skeletal radiography,
echocardiography, and abdominal ultrasonography during
initial evaluation. Imaging abnormalities were correlated with
biochemical parameters including enzyme activities and
glycosaminoglycan levels.

Results: Imaging abnormalities were detected in 46.7% of
MPS 1 patients (7/15), 33.6% of MPS 1II patients
(38/113), 29.1% of MPS IVA patients (37/127), and 27.3% of
MPS VI patients (6/22). Cardiac manifestations were most
frequent in MPS 1, with atrial septal defects or patent
foramen ovale present in 33.3% of cases. Vertebral changes
were predominantly observed in MPS IVA (16.5%) and MPS
II (15.9%) patients. Significant correlations emerged between
vertebral abnormalities and keratan sulfate concentrations
(r=0.68, p <0.001), cardiac findings and dermatan sulfate
levels (=0.57, p=0.003), and abdominal abnormalities with
enzyme activity measurements and urinary dimethylene blue
ratios.

Conclusions: This study represents the first systematic
evaluation of multiple imaging modalities in newbomn
screening-identified mucopolysaccharidosis patients. The
findings demonstrate that significant organ system
abnormalities can be detected during presymptomatic stages,
with clear correlations between imaging manifestations and
biochemical markers. These results support the
implementation of comprehensive imaging protocols during
initial evaluation of screening-positive cases and provide
valuable insights for early disease monitoring and therapeutic
decision-making.

Clinical Utility of Nanopore Whole-Genome Sequencing
in Detecting Genomic and Epigenomic Variants in
Genetics Disease
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Background: Oxford Nanopore Technologies (ONT) is a
third-generation sequencing platform that enables real-time,
long-read DNA sequencing. Compared to conventional short-
read methods, ONT provides a more comprehensive genomic
landscape by detecting variants, including single nucleotide
variants (SNVs), structural variants (SVs), copy number
variants (CNVs), short tandem repeat (STR) expansions, and
methylation changes. These offer advantages for diagnosing
complex or undiagnosed genetic disorders.

Methods: We performed ONT whole-genome sequencing
(WGS) on 64 patients using PromethION 2, achieving >30x
coverage with high-quality blood-derived DNA. Library
preparation followed standard long-read protocols. Variants
were analyzed using established tools and in-house pipelines
to detect SNVs, CNVs, SVs, STRs, and methylation
abnormalities.

Results: The overall diagnostic yield was 45.3% (29 out
of 64 cases). Among these, 20 cases (68.9%) involved
variants undetectable by short-read whole exon sequencing
(WES): 4 (13.8%) had phased compound heterozygous
variants, 1 (3.4%) had a large intronic deletion, 2 (6.9%) had
pathogenic SVs, 5 (17.2%) had STR expansions, including
spinocerebellar ataxia type 8, facioscapulohumeral muscular
dystrophy, and myotonic dystrophy type 1, and 8 (27.6%) had
methylation  abnormalities, including  Russell-Silver
syndrome, Beckwith-Wiedemann syndrome, and Prader-Willi
syndrome. These led to 46 clinical actions, including
specialist referrals, comorbidity screenings, treatment plans,
palliative care, and reproductive counseling. Two WES
findings were later confirmed as false positives.

Conclusions: ONT is a powerful genomic tool capable of
simultaneously detecting SNVs, CNVs, SVs, STRs, and
methylation changes. Its ability to uncover complex, multi-
layered genomic alterations underscores its value in clinical
genetic diagnostics.

Exploring the Lifelong Disease Journey and Unmet Needs
of XLH Patients in Taiwan: A Qualitative Study
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Background: X-linked hypophosphatemia (XLH) is a rare
genetic disorder that begins in childhood and persists
throughout life. While previous research has emphasized
clinical indicators and pediatric care, little is known about
patients’ lifelong experiences, especially in adulthood. In
Taiwan, where awareness of rare diseases such as XLH is still
developing and adult care may differ from other healthcare
systems, understanding real-world patient experiences is
essential for informing future care strategies and health
policy.

Methods: This qualitative interview study included 15 XLH
patients recruited from three medical centers across Taiwan
between July 2024 and January 2025. Eight pediatric patients
participated with their caregivers, while seven adult patients
were interviewed independently. Semi-structured interviews
explored lifelong disease experiences, treatment challenges,
and psychosocial impacts. Thematic analysis identified key
patterns across interviews.

Results: Participants reported major childhood challenges,
including growth delays, skeletal deformities, and difficulty
engaging in school activities. Several were misdiagnosed
with malnutrition or growth retardation and received
inappropriate interventions. Limited understanding of the
disease was common. In adulthood, persistent bone pain,
mobility limitations, and reduced productivity were
frequently described. Many discontinued treatment due to
side effects of oral phosphate and active vitamin D, symptom
misperceptions, or being lost to follow-up. Psychological
distress—including anxiety, low self-esteem, and fear of
deterioration—was reported by both patients and caregivers.
Despite dissatisfaction with past treatments, participants
expressed hope for newer therapies like burosumab and
highlighted the need for peer support and coordinated,
lifelong care.

Conclusions: This study fills a key evidence gap on XLH in
Taiwan, underscoring the lifelong burden of disease and the
need for holistic, integrated, and patient-centered care models
that address both physical and psychosocial needs across the
life course.

Long-Term Outcomes of Growth Hormone Therapy in
Prader-Willi Syndrome: A Retrospective Study from a
Single Medical Center in Taiwan
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Background: Prader-Willi syndrome (PWS) is a congenital
disorder characterized by short stature, early-onset obesity,
excessive appetite (hyperphagia), neonatal hypotonia,
hypogonadism, developmental delays, distinct facial features,
and behavioral challenges. Despite widespread use of growth
hormone (GH) therapy, long-term data on its effectiveness in
Taiwanese patients with PWS are limited.

Methods: A total of 35 patients with genetically confirmed
PWS (20 males, 15 females; age range: 0.6 to 10.9 years at
treatment initiation) were enrolled. All received daily
subcutaneous GH injections (0.1 IU/kg/day) between
December 2003 and May 2025 at MacKay Memorial
Hospital, with treatment durations ranging from 1.3 to 20.5
years. We assessed changes in height, weight, body mass
index (BMI), and tri-ponderal mass index (TMI), expressed
as standard deviation scores (SDS), before and after GH
therapy.

Results: Among the 35 participants, 24 had deletions and 11
had maternal uniparental disomy (UPD). After GH treatment,
mean height SDS changed slightly from -0.84 (+1.20) at
baseline to -0.87 (£1.50), with no statistically significant
difference (p > 0.05); however, 60% (21/35) showed height
SDS improvement. Mean weight SDS decreased slightly
from 0.89 (+4.18) to 0.83 (£1.70) (p > 0.05), with 46%
(16/35) showing improvement. BMI SDS increased
from 0.94 (£2.84) to 1.41 (£2.13) (p > 0.05), though 54%
(19/35) exhibited BMI SDS reduction. Most notably, TMI
significantly decreased from 214.9 (x47.8) to 175.9 (£54.3)
(p < 0.01), indicating improved body composition and
reduced adiposity in 83% (29/35) of patients. Before GH
therapy, SDS of weight and BMI both positively correlated
with the PWS patients’ age. The reduction of SDS of weight
and BMI also positively correlated the age at start of GH
treatment.

Conclusions: This long-term retrospective study suggests
that GH therapy may offer significant benefits for body
composition and adiposity in Taiwanese patients with PWS.
Further research with extended follow-up is needed to fully
evaluate the long-term efficacy and safety of GH treatment,
as well as its impact on quality of life.

The Clinical and Endocrine Manifestations of Patients
with RASopathies in Taiwan
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Background: RASopathies, including Noonan syndrome
(NS) and Costello syndrome, are genetic disorders involving
the RAS/MAPK signaling pathway. Key features include
short stature, delayed puberty, and congenital heart defects.
This study aimed to evaluate the phenotypic characteristics,
particularly growth and endocrine abnormalities, in patients
with RASopathies in Taiwan.

Methods: We enrolled 72 genetically confirmed RASopathy
patients (31 males, 41 females) who were followed at a
tertiary medical center in Taiwan between 1995 and 2024.
Phenotypic and clinical data, including growth records,
hormone profiles, and pubertal staging, were reviewed.
Additionally, data from patients with short stature who
received growth hormone (GH) therapy were analyzed.
Results: At the time of analysis, the mean age of 72 patients
was 11 years (range 0.3-38). Mean height SDS was 3.1
(SD 1.9); IGF-1 SDS was —1.4 (SD 0.8). Among 18 pubertal
patients, pubertal onset occurred at 12.3 years in girls
and 11.9 years in boys. Prepubertal children older than 6
years had significantly higher height SDS than adults (-2.6
vs. =3.9, P = 0.04). GH therapy was initiated in 14 patients at
a mean age of 10.2 £ 2.5 years. Six patients had completed
follow-up for at least 2 years. Prior to treatment, their average
height was 114.3 + 4.9 cm (SDS: 3.1 £ 1.2). After one year
of treatment, their height increased to 122.7 £ 5.5 cm and
to 128.5 = 5.4 cm in the second year. Height SDS improved
to —2.6 and 2.3 after one and two years of therapy,
respectively. No major adverse events were reported.
Structural cardiac defects were present in 69% of patients,
most commonly pulmonary stenosis in PTPN11 (48%) and
hypertrophic cardiomyopathy in RAF1 (70%). Skeletal
abnormalities were also frequent (24%), with four patients
requiring surgical intervention.

Conclusions: Patients with RASopathies tend to exhibit
significant short stature, especially after puberty and into
adulthood. GH therapy significantly improved height
outcomes, particularly when initiated before the onset of
puberty. Early diagnosis and timely endocrine management
are crucial to optimizing growth in this population.

Endocrine Complications in Patient with Transfusion-
dependent Thalassemia
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Background: Transfusion-dependent thalassemia (TDT)
requires regular and frequent blood transfusions initiated
early in life to effectively manage severe anemia and prevent
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associated complications. However, lifelong transfusion
therapy is often accompanied by a significant burden of
chronic complications, most notably endocrine dysfunctions
arising from iron overload. The Management of Transfusion-
Dependent Thalassemia guidelines recommend periodic
monitoring for endocrine abnormalities in TDT patients with
iron overload, particularly after the age of 11 years. This
study aims to investigate the clinical factors contributing to
the development of endocrine complications in patients with
TDT.

Methods: A retrospective cohort study was conducted
involving patients with a confirmed diagnosis of TDT.
Medical records from a follow-up period extending
from 2010 to 2023 were retrospectively reviewed to extract
longitudinal data on hematologic parameters and endocrine
outcomes. Categorical variables were analyzed using Fisher’s
exact test.

Results: Among the 44 patients included in the study, 81.8%
exhibited at least one endocrine disorder. The prevalence
rates of specific complications were as follows: diabetes
mellitus (40.9%), hypothyroidism (20.5%), hypogonadism
(38.6%), and osteoporosis (56.8%). The mean final height
standard deviation score (SDS) was —-093 =+ 1.17.
Osteoporosis emerged as the most prevalent endocrine
complication, with an early onset observed; the youngest
affected patient was diagnosed at 17 years of age. All patients
who received transfusions at intervals of <28 days were
diagnosed with thalassemia major. Notably, shorter
transfusion intervals were significantly correlated with an
increased incidence of diabetes mellitus and female
hypogonadism, as well as a decreased proportion of patients
free from endocrine complications.

Conclusions: Endocrine complications are highly prevalent
in patients with TDT and are significantly associated with
shorter blood transfusion intervals. These findings highlight
the importance of individualized monitoring and early
intervention for endocrine complications, particularly in
patients requiring more intensive transfusion regimens.
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Background: Growth attenuation therapy (GAT), utilizing
high-dose estrogen to promote early skeletal maturation and
reduce final adult stature, has been proposed to ease long-
term caregiving in non-ambulatory children with severe
disabilities. Despite increasing interest, clinical experience
remains limited, and concerns regarding safety and surgical
implications persist. Children’s Hospital Colorado is among
the few centers in the United States with real-world
experience in this approach.

Methods: We retrospectively

reviewed seven non-
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ambulatory patients who underwent GAT followed by
spinopelvic fusion between 2013 and 2024 at Children’s
Hospital Colorado. Treatment eligibility was determined
through multidisciplinary discussion, based on predicted
adult body size and caregiving challenges.

Results: The cohort included six children with cerebral palsy
and one with traumatic brain injury; four were male and three
female. The mean age at GAT initiation was 7.9 + 2.1 years.
At the start of treatment, the average height was 117.9 + 12.6
cm and weight 23.7 + 8.1 kg. Progressive scoliosis was
observed during GAT, with major curve magnitudes reaching
an average of 88.6° prior to surgery. All patients subsequently
underwent spinopelvic fusion at a mean age of 9.8 + 2.7
years. No major complications directly attributable to GAT
were observed.

Conclusions: With careful patient selection and coordinated
multidisciplinary care, GAT is a feasible option for this
complex patient population, yielding acceptable surgical
outcomes. We welcome discussion on the feasibility and
clinical considerations of implementing GAT in Taiwan.

Effect of Knowledge of Clinical Information on
Reproducibility of Bone Age Assessment and Effect of
Further Adding Al Bone Age Information

PR ER PRS2 BT B R AH R sl ] A 5 B A B B i A
HZEE &EDDL)\I TREHH B H S AN B A R

=

Yeong-Seng Yuh'?, Yen-Huai Lin?, Tien-Yu Chang?

IH MED Child Growth Center' ~ Department of Pediatrics,
Cheng-Hsin General Hospital 2 + Department of Radiology,
Cheng-Hsin General Hospital 3

gk AR 2 MR SRR

ERREREDZH | REEE L EREE 2 - RS
BB

Background: Traditionally, radiologist evaluates bone age
(BA) by reading radiograph only, and pediatric
endocrinologist evaluates BA with aware of clinical
information. The purpose of this study was to investigate the
impact of knowing clinical information of patients on the
reproducibility of BA assessment and to evaluate whether
adding Al BA information will affect reproducibility.
Methods: BA images of 200 radiographs from real patients
were interpreted by 6 radiologists on separate occasions, with
or without clinical information and with or without Al aids.
All the arrangements were evaluated twice. Interobservers
variabilities were calculated by Pearson’s correlation
coefficients (ICC) and mean absolute difference (MAD)
between two similar evaluations. The data of two patterns of
evaluations (patient-oriented and photograph-oriented) were
compared by paired t test.

Results: Without Al aid, when the clinical information was
known (patient-oriented), the ICC of 6 radiologists
was 0.992+0.002 and when not known (photograph-
oriented)  0.977+0.010, p=0.006; and the MAD
was 0.266+0.060 years (patient-oriented) and 0.498+0.129
years (photograph-oriented), p=0.001. With the aid of Al, the
ICC of 6 radiologists was 0.992+0.004 (patient-oriented) and
when not known, 0.9824+0.006 (photograph-oriented),
p=0.017; and the MAD was 0.265+0.081 years (patient-
oriented) and 0.417+0.121 years (photograph-oriented),
p=0.017. Comparing between with or without Al in
photograph-oriented readings, ICC comparison, p =0.019,
MAD comparison P=0.016); while in patient-oriented

78

reading there were no statistical difference between with and
without addition of Al information.

Conclusions: Knowing clinical information before assessing
BA radiographs does improves the reproducibility of
assessment. Addition of AI BA information will further
improve the reproducibility in photograph-oriented readings.
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Background: Kefir is a traditional fermented dairy product
made by lactic acid bacteria and yeast. Animal studies have
shown that kefir consumption reduces body weight and
improves insulin resistance and hepatic steatosis in obese
mice. Clinical studies in adults suggest similar benefits,
including improved insulin sensitivity and lipid profiles.
However, its effects in obese children remain unstudied. This
study aims to evaluate the efficacy of kefir peptides in
managing pediatric obesity.

Methods: This single-center, randomized, double-blind,
placebo-controlled trial enrolled ten adolescents (aged 12—17)
with obesity (BMI-for-age > 95th percentile, weight > 50
kg) and ultrasound-confirmed NAFLD. Exclusion criteria
included diabetes, other liver, cardiovascular, renal,
neurologic, or endocrine disorders, long-term medication use,
or dairy intolerance. Participants were randomized to receive
kefir peptides or placebo daily for 12 weeks, alongside
standardized diet and exercise. Primary outcomes were
changes in body weight and BMI; secondary outcomes
included HbAlc, HOMA-IR, lipid profile, ALT, and liver fat
content (via FibroScan), assessed at baseline and study end.
Results: A total of 10 participants were recruited, with 4 in
the placebo group and 6 in the kefir group. Two participants
in the kefir group dropped out of the trial. The mean age
was 14.69 years in the placebo group and 13.5 years in the
kefir group. At the end of the trial, the mean weight change
was +1.25 kg in the placebo group and -1.68 kg in the kefir
group. The median change in BMI SDS was 0.2 in the
placebo group and -0.55 in the kefir group (p = 0.029). There
were no significant differences between the two groups in
changes in HbAlc, HOMA-IR, lipid profile, or the degree of
fatty liver.

Conclusions: This small randomized, double-blind trial
suggests that kefir may help reduce weight in children with
obesity. However, it showed no significant effects on
metabolic parameters such as insulin resistance or fatty liver.
Larger and longer-term studies are needed to confirm its
metabolic benefits.
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Background: McCune-Albright syndrome(MAS) is
a rare mosaic genetic disorder characterized by
classic triad of cafe -au-laits pigmentation, precocious
puberty(PP), polyostotic fibrous dysplasia(PFD).
Schizencephaly is also a rare congenital
malformation of cortical development. We presented
a 13-year-old female with MAS and coexistence with
schizencephaly, especially with a family history, is
extremely rare.

Methods: The patient initially presented with PFD,
PP with early menarche (at 7 years old) and cafe -au-
laits pigmentation. MAS was confirmed by genetic
testing of bone tissue via Next-generation sequencing
that identified a somatic mosaic GNAS ¢.601C >
T(p.Arg201Cys) variant, however it was not detected
in her blood sample. Brain MRI showed closed-lip
schizencephaly, and mesial temporal lobe atrophy.
EEG showed rare epileptiform  discharges.
Incidentally, her mother’s MRI showed open-lip
schizencephaly.

Results: Recently, this patient developed some
neurological dysfunction, including cecocentral and
arcuate visual field defect, lower limbs weakness.
Furthermore, brain MRI showed the presence of
closed-lip  schizencephaly and mild right
hippocampus atrophy. The coexistence of MAS with
a somatic GNAS mutation and familial
schizencephaly may suggest overlapping mechanisms
in cortical development and MAS. Despite different
genetic etiologies, both diseases showed neuro-
developmental anomalies. We have not identified
EMX2 or other known genes leading to familiar
schizencephaly. Although neither the patient nor her
mother has experienced schizencephaly-induced
seizures, the potential interaction between MAS and
schizencephaly remains unclear and may contribute
to worsening neurological dysfunction.

Conclusions: To our knowledge, this is the first
documented pediatric case of MAS with familial
schizencephaly. It highlights the importance of

comprehensive neuroimaging and genetic evaluation
in MAS patients with neurological symptoms. Further
investigation into potential shared genetic factors in
the patient and her mother is needed. This case offers
a new perspective: neurological dysfunction in MAS
may result not only from PFD-related complications,
but also from coexisting cortical malformations.



