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Communication strategies on infectious disease outbreaks in early childhood centers to alleviate
parental concerns and reduce conflicts with teachers
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Abstract

Advancements in medical technology have significantly improved the accuracy of pathogen
identification, leading to increased public awareness of infectious diseases, particularly following the COVID-
19 pandemic. Merely recognizing an infection as viral is no longer sufficient; the public now demands precise
information regarding the specific pathogen, disease severity, and appropriate preventive measures. This
article presents communication strategies and techniques that pediatricians can utilize to educate and guide
teachers in effectively engaging with parents. These strategies aim to alleviate anxiety, reduce panic, and
prevent conflicts. Key components include building trust, fostering two-way communication, engaging in
meaningful conversations, mastering the art of active listening, utilizing techniques to facilitate
communication, and employing nonverbal communication. Implementing these approaches can enhance
mutual understanding between teachers and parents, ensuring smoother interactions and minimizing potential
conflicts. Beyond communication techniques, teachers should possess a fundamental understanding of
infectious diseases, outbreaks, and preventive strategies to accurately and confidently convey relevant
information to parents. Strengthening their knowledge in these areas ensures that information is
communicated with clarity and reliability, ultimately fostering a more informed and cooperative school
environment.
Keywords: Conflict reduction in communication, infectious diseases, communication techniques, epidemic

control
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Effects of surfactant therapy on the incidence of ventilator-associated pneumonia
in neonatal intensive care unit
Sarinya Thangsittichok
Department of Pediatrics, Phichit Hospital
Abstract
Background: Ventilator-associated pneumonia (VAP) is a significant complication in neonates requiring
invasive mechanical ventilation, leading to increased morbidity and mortality. Surfactant therapy is commonly
used to manage respiratory distress syndrome (RDS) in neonates, but its impact on VAP incidence remains
unclear.
Objective: To evaluate whether surfactant administration results in a reduced incidence of VAP in neonates
requiring invasive mechanical ventilation.
Methods: A retrospective study was conducted at Phichit Hospital, including neonates who had been on
invasive mechanical ventilator in the neonatal intensive care unit (NICU) between September 1, 2012 and
September 30, 2021. Infants were divided into two groups: Those who received surfactant therapy and those
who did not. Data on demographics, clinical characteristics, and outcomes were collected and analyzed.
Results: A total of 132 neonates were enrolled in this study, with 66 allocated to each group. The surfactant
group had a significantly lower incidence of VAP (27.3%) compared to the non-surfactant group (54.6%) (p
value 0.002). Additionally, the surfactant group had a shorter duration of mechanical ventilation (6 days vs. 8
days, p value 0.023). There was no significant difference in the duration of NICU stay or mortality rates
between the two groups.
Conclusion: Surfactant therapy was associated with a reduced incidence of VAP in neonates requiring
invasive mechanical ventilation. These findings suggested that surfactant therapy might have additional
benefits beyond treating RDS, potentially reducing the risk of VAP in this vulnerable population.
Keywords: Surfactant replacement therapy, Respiratory distress syndrome, NICU, Ventilator- associated

pneumonia (VAP)
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Introduction

Ventilator-associated pneumonia (VAP) is a common and severe complication in neonates
undergoing invasive mechanical ventilation in neonatal intensive care units (NICUs). VAP is defined as
pneumonia that develops more than 48 hours after the initiation of mechanical ventilation, which is not
present at the time of intubation.' It is a major cause of morbidity, contributing to prolonged hospitalization,
extended use of antibiotics, and increased mortality in neonates.”

The pathogenesis of VAP in neonates is multifactorial. Contributing factors include the immaturity
of the immune system, prolonged use of endotracheal tubes, and bacterial colonization of the respiratory
tract. The VAP incidence ranges from 1.4 to 7 episodes per 1,000 ventilator days in developed countries and
from 16.1 to 89 episodes per 1,000 ventilator days in developing nations.” In Thailand, Nuntiyagul reported a
29.5% VAP incidence among 105 mechanically ventilated preterm infants, with VAP rates varying by birth
weight: 8.6, 9, and 3 per 1,000 ventilator days in infants weighing <1,000 g, 1,001-1,500 g, and 1,501-2,000
g respectively.6

Surfactant replacement therapy (SRT) is a cornerstone in the treatment of respiratory distress
syndrome (RDS) in preterm infants. Surfactant improves pulmonary compliance and reduces the severity of
lung injury, potentially decreasing the duration of mechanical ventilation.”” Early or prophylactic
administration has been shown to reduce mortality and improve clinical outcomes, particularly when used in
conjunction with non-invasive ventilation strategies.lo'12

Although surfactant therapy is well established for treating RDS in neonates, its effect on preventing
ventilator-associated pneumonia (VAP) remains unclear. Most previous studies have focused on respiratory
outcomes, leaving a knowledge gap regarding infectious complications. In addition, few studies have
compared outcomes between infants who received surfactant and those who did not, limiting our
understanding of its potential protective effect against VAP. Since 2015, Phichit Hospital has implemented
surfactant replacement therapy (SRT) as part of its standard neonatal care protocol, while neonates born prior
to this period did not receive SRT. This study aims to address this gap by evaluating the association between
surfactant administration and VAP incidence in neonates requiring invasive mechanical ventilation, using a

historical control group of infants who did not receive surfactant.
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Methods

This retrospective study was conducted at the NICU of Phichit Hospital, Thailand analyzing medical
records of neonates admitted between September 1, 2012, and September 30, 2021. Eligible participants were
neonates aged 0-28 days, with a gestational age of 24-41 weeks, who required invasive mechanical
ventilation for more than 24 hours. Infants with congenital anomalies incompatible with life and those
intubated for less than 24 hours were excluded. Beginning in 2015, surfactant replacement therapy (SRT) was
incorporated into the hospital’s standard protocol and administered to neonates with moderate to severe RDS.
All included neonates required invasive ventilation, corresponding to moderate to severe RDS. Participants
were divided into two groups: those who received at least one dose of surfactant (surfactant group) and those
who did not (control group). A sample size of approximately 57 per group was calculated using Stata version
17, targeting 80% power and a 0.05 significance level. ™" Data collected included demographics, clinical
characteristics, surfactant therapy details, ventilation duration, VAP diagnosis, and outcomes such as NICU
stay and mortality. VAP was diagnosed based on clinical symptoms, radiological findings, and

microbiological evidence.

Statistical Analysis

Continuous variables were summarized as mean + SD or median (IQR) and compared using student’s
t-test or Mann—Whitney U test (depending on type of data distribution); categorical variables were expressed
as frequencies and percentages and compared using Chi-square or Fisher’s exact test (depending on type of
data distribution). Logistic regression identified independent predictors of VAP and mortality. Potential
confounders, including gender, gestational age, birth weight, APGAR score, prenatal maternal medication pre-
intubation CPAP, number of intubation attempts and outcome, were selected based on clinical relevance and
adjusted in multivariable models. Adjusted odds ratios (aOR) with 95% confidence intervals (CI) were
reported. Statistical significance was set at p value < 0.05. All analyses were performed using Stata version

17.
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Results

A total of 132 neonates were enrolled, with 66 infants in each group (surfactant and no surfactant). In
this study, exogenous surfactant therapy was administered using either beractant (Survanta, AbbVie Inc.) or
poractant alfa (Curosurf, Chiesi Farmaceutici) depending on availability, with a median time to administration
of approximately 13 hours and 45 minutes after birth. Baseline characteristics are summarized in Table 1. The
surfactant group had a significantly lower mean gestational age (30.0 + 4.2 vs. 32.9 + 4.8 weeks, p value <
0.001) and a higher proportion of infants weighing under 1,000 g (42.4% vs. 24.2%, p value 0.008) compared
to the no-surfactant group. There were no significant differences in gender distribution (p value 0.096) or
APGAR scores at 1 minute (p value 0.336). Antenatal dexamethasone and maternal antibiotic use were more
common in the surfactant group (68.2% vs. 27.3% and 62.1% vs. 22.7%, respectively; both p values < 0.001).
Use of nasal CPAP prior to intubation and frequency of intubation did not differ significantly between groups
(p value 0.667 and p value 0.117, respectively). Clinical outcomes, including discharge and mortality rates,
were comparable between groups (p value 0.204), though mortality was higher in the surfactant group (27.3%

vs. 16.7%).

Table 1 Baseline characteristics of infants with and without surfactant therapy

Characteristics No surfactant (n=66) Surfactant (n=66) p value
Gender T 0.096
Female 27 (40.9%) 17 (25.8%)

Male 39 (59.1%) 49 (74.3%)

Gestational Age § (weeks) | 32.9 (4.8) 30.0 (4.2) <0.001
Birth Weight 1 (grams) 0.008
<1,000 16 (24.2%) 28 (42.4%)

1,000-1,500 23 (34.9%) 30 (45.5%)

1,500-2,500 13 (19.7%) 3 (4.6%)

>2,500 14 (21.2%) 5(7.6%)

APGAR score at 1 minutef 0.336
>7 30 (45.5%) 24 (36.4%)

5-7 18 (27.3%) 26 (39.4%)
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Characteristics No surfactant (n=66) Surfactant (n=66) p value

<5 18 (27.3%) 16 (24.2%)

Maternal Dexamethasonet <0.001
Yes 18 (27.3%) 45 (68.2%)

No 48 (72.7%) 21 (31.8%)

Maternal AntibioticsT <0.001
Yes 15 (22.7%) 41 (62.1%)

No 51(77.3%) 25(37.9%)

NPCPAP Prior to ETTT 0.667
Yes 15 (22.7%) 12 (18.2%)

No 51(77.3%) 54 (81.8%)

ETT Frequency (times) 0.117
1 54 (81.8%) 61 (92.4%)

>1 12 (18.2%) 5 (7.6%)

OutcomeT 0.204
Discharge 48 (72.7%) 45 (68.2%)

Referral 7 (10.6%) 3 (4.5%)

Dead 11 (16.7%) 18 (27.3%)

Data are n (%) for categorical variables and mean + SD or median (IQR) for continuous variables.
tChi-square or Fisher’s exact test for categorical variables.

iStudent’s t-test or Mann—Whitney U test for continuous variables.

The incidence of ventilator-associated pneumonia (VAP) was significantly lower in the surfactant
group compared to the no-surfactant group (27.3% vs. 54.6%, p value 0.002), as presented in Table 2. There
was no significant difference in the median length of NICU stay between the groups (21.5 vs. 17.5 days,
p value 0.960). Notably, the surfactant group experienced a significantly shorter duration of mechanical
ventilation (median 6 vs. 8 days, p value 0.023). However, when adjusted for ventilation exposure, the VAP

rate per 1,000 ventilator days did not differ significantly between the groups (17.6 vs. 19.1, p value 0.993),
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suggesting that while surfactant therapy might reduce the overall incidence of VAP, the risk per ventilator day

remained comparable.

Table 2 VAP incidence and clinical parameters in surfactant versus no-surfactant groups

Variable No surfactant (n=66) Surfactant (n=66) p value
VAP Incidencet 36 (54.6%) 18 (27.3%) 0.002
Day Admit} 17.5 (10-39) 21.5(6-39) 0.960
Day Ventilation (VD)$ 8 (4-20) 6 (3-11) 0.023
VAP Rate (per 1,000 VD) 19.1 (11.5-32.1) 17.6 (10.7-45.9) 0.993

Data are n (%) for categorical variables and median (P25—P75) for continuous variables.
tChi-square test for categorical variables.

tMann—Whitney U test for continuous variables.

In multivariable logistic regression adjusting for potential confounders (gender, gestational age, birth
weight, APGAR score, antenatal dexamethasone, maternal antibiotics, pre-intubation CPAP, number of
intubation attempts, and outcome), surfactant therapy remained independently associated with a significantly
reduced risk of VAP (adjusted odds ratio 0.26, 95% CI 0.10-0.66, p value 0.005). None of the other variables

showed a statistically significant association with VAP as demonstrated in Table 3 and Figure 1.

Table 3. Adjusted effect of surfactant therapy on ventilator-associated pneumonia in neonates

variable Adjusted Odds Ratio | 95% Confidence Interval p value

surfactant therapy 0.26 0.10-0.66 0.005

Adjusted odds ratios were obtained from multivariable logistic regression. The model was adjusted
for gender, gestational age, birth weight, APGAR score at 1 minute, antenatal dexamethasone, maternal

antibiotics, pre-intubation CPAP, number of intubation attempts, and outcome (discharged vs. others).
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Multivariable Logistic Regression for Risk of VAP
I

Surfactant therapy | - 0.26(0.10-0.66)
i

T
[ ]

Male gender 0.67 (0.30-1.53)

Gestational age (per week) —ae— 0.98(0.80-1.21)

[

Birth weight group 1.65 (0.70-3.89)
Apgar score at 1 min —:—.— 1.37 (0.77-2.45)
1
I
Antenatal dexamethasone | ; » 1.44 (0.35-5.94)

i
1
]

Maternal antibiotics - 1 * 1.84 (0.48-7.01)
1
I
1

Pre-intubation CPAP | * 1.31 (0.50-3.46)
I
1

Multiple intubations |- : - 1.54 (0.74-3.19)
I
1
I

Outcome (discharged vs. others) —e—1— 0.73(0:41-1.27)

I 1
1071 100
Adjusted Odds Ratio (log scale)

Figure 1. Forest plot of multivariable logistic regression for risk factors of ventilator-associated

pneumonia (VAP) in neonates.

Adjusted odds ratios (aOR) with 95% confidence intervals (CI) were shown for surfactant therapy
and potential confounding variables. The vertical dashed line indicated no effect (OR = 1). Surfactant therapy
was associated with significantly lower odds of VAP (aOR 0.26, 95% CI 0.10-0.66, p value 0.005).

The distribution of bacterial pathogens causing ventilator-associated pneumonia (VAP) did not differ
significantly between infants receiving surfactant therapy and those who did not as demonstrated in Table 4.
The most common pathogens in the no-surfactant group were Klebsiella pneumoniae (15.2%) and
Pseudomonas aeruginosa (12.1%), while in the surfactant group Acinetobacter baumannii was more frequent
(13.6%). Notably, a significantly higher proportion of infants in the surfactant group had no identified

pathogen (71.2% vs. 45.5%, p value 0.005).
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Table 4 Distribution of bacterial pathogens causing VAP in infants with and without surfactant therapy

Pathogen No Surfactant (n=66) Surfactant (n=66) p value
P. aeruginosa 8 (12.1%) 3 (4.6%) 0.206
K. pneumoniae 10 (15.2%) 4(6.1%) 0.156
A. baumannii 6 (9.1%) 9 (13.6%) 0.585
Mixed 5 (7.6%) 1(1.5%) 0.208
Other 7 (10.6%) 2 (3.0%) 0.164
NA (no pathogen identified) | 30 (45.5%) 47 (71.2%) 0.005

Data are n (%).7Comparisons between groups were performed using Chi-square test or Fisher’s exact test,

as appropriate.

Discussion

This retrospective study found that surfactant administration significantly reduced the incidence of VAP
among neonates requiring mechanical ventilation. The surfactant group had a VAP incidence of 27.3%
compared to 54.6% in the control group (p value 0.002). Furthermore, the surfactant group experienced
shorter median durations of mechanical ventilation (6 vs. 8 days, p value 0.023), suggesting that surfactant
therapy may enhance lung function, enabling earlier extubation and potentially reducing VAP risk.

Our findings supported previous literature indicating that surfactant reduced the need for prolonged

ventilation in neonates with RDS.™™"

In addition to improving gas exchange and lung compliance, surfactant
therapy might help reduce lung inflammation, a key factor in both the pathogenesis of bronchopulmonary
dysplasia (BPD) and susceptibility to infection.’

Although surfactant’s effect on infection prevention is likely indirect, its role in shortening the
duration of mechanical ventilation may disrupt the chain of events leading to VAP, which includes biofilm
formation on endotracheal tubes and impaired mucociliary clearance.”"” This aligns with data from similar
studies that have emphasized the importance of reducing ventilation time as a means of decreasing VAP
rates.””

Despite the lower incidence of VAP in the surfactant group, the presence of multi-drug-resistant

organisms such as Acinetobacter baumannii and Klebsiella pneumoniae in both groups highlighted the

persistent challenge of infection control in the NICU setting, particularly in low- and middle-income
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countries.”" Enhanced infection prevention protocols, including hand hygiene, ventilator circuit care, and
antibiotic stewardship, remained crucial components of VAP reduction strategies.19

Importantly, the protective association between surfactant therapy and reduced VAP incidence
persisted even after adjusting for major neonatal and maternal confounders. However, the study had several
limitations, including its retrospective design, potential for selection bias, and the absence of standardized
protocols for surfactant administration. Additionally, the single-center setting might limit the generalizability
of the findings. Future prospective, multicenter studies are warranted to better establish causality and to
identify optimal surfactant administration strategies for reducing the incidence of ventilator-associated

pneumonia (VAP) in neonates.

Conclusion

In conclusion, surfactant therapy was associated with a reduced incidence of VAP in neonates
requiring invasive mechanical ventilation. These findings suggested that surfactant therapy might have
additional benefits beyond treating respiratory distress syndrome, potentially reducing the risk of VAP in this
vulnerable population. Further research is warranted to confirm these results and explore the underlying

mechanisms.
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Abstract

Background: Neonatal cholestatic jaundice with low to normal gamma-glutamyl transferase (GGT) is
infrequent but clinically significant and associated with a wide spectrum of genetic diseases, including
progressive familial intrahepatic cholestasis (PFIC). Among these, mutations in the ABCBII gene are a
prominent etiology, as encodes the bile salt export pump (BSEP) are a prominent etiology.

Objective: To investigate the ABCBI] mutations in neonatal cholestatic jaundice with low to normal GGT
levels.

Methods: A prospective study was conducted from 2017 to 2021 at Srinagarind Hospital, Khon Kaen,
Thailand. Six neonates with cholestasis and low to normal GGT were enrolled. After exclusion of infectious,
surgical, and syndromic causes. Urine bile acid analysis was performed to exclude bile acid synthesis defects.
DNA was extracted and sequenced in all 28 exons of the ABCB/1 gene using next-generation sequencing.
Results: All 6 patients revealed biochemical evidence of cholestasis and liver histological features of
hepatocellular injury. No pathogenic mutations were identified in the ABCBI1 gene; only benign variants and
variants of uncertain significance (VUS) were detected.

Conclusion: The undetectable of pathogenic ABCBI1 mutations highlights the need for expanded genomic
analysis and functional testing.

Keywords: Neonatal cholestatic jaundice, Low to normal gamma-glutamyl transferase (GGT) level

a s d'd %’ Ad o AA [ a 'o = a
NITAATICHUNITNNUNNISUIAPNALUNUTS “]Jll,ﬂlllﬂ-ﬂ@jﬁWMﬁWEWHﬁLW?JliﬁGHQQﬂﬂG] 33



Introduction

Neonatal cholestatic jaundice with low to normal gamma-glutamyl transferase (GGT) levels is a rare
but clinically significant condition. It represents a broad spectrum of diseases, varying in severity from mild,
recurrent cholestatic jaundice to severe chronic liver disease, and may increase the risk of hepatocellular
carcinoma.’ A low GGT level is a key biochemical hallmark that helps differentiate this disease spectrum
from more common neonatal cholestatic disorders such as biliary atresia or neonatal hepatitis, where GGT is
typically elevated. The associated disorders can be either familial or sporadic. The major disease group is
progressive familial intrahepatic cholestasis (PFIC), a group of autosomal recessive disorders. Subtypes
include PFIC 1 (severe ATP8BI disease), benign recurrent intrahepatic cholestasis type 1 (BRIC 1, mild
ATP8B1 disease), PFIC 2 (severe ABCBII disease), BRIC 2 (mild ABCBII disease), PFIC 4 (TJP2
deficiency), PFIC 5 (NR1H4 mutation), and PFIC 6 (MYO5B-associated cholestasis).z’3

Severe mutations in the ATP8BI and ABCBI1 genes result in significant disruption of the proteins
responsible for intrinsic bile acid transport, leading to the development of severe liver disease. In contrast, the
benign recurrent intrahepatic cholestasis (BRIC) phenotype, which represents a milder form of the disorder,
retains partial residual protein activity in bile acid transport. Consequently, episodes of cholestatic jaundice in
BRIC may resolve spontaneously without causing permanent hepatocellular injury.4

Other relevant disorders include Arthrogryposis-Renal Dysfunction-Cholestasis (ARC) syndrome and
bile acid synthesis defects. Given the wide disease spectrum, definitive diagnosis requires specific
investigations, especially genetic testing, beyond conventional liver function tests, histology, or
immunohistochemistry. Although our laboratory cannot analyze serum bile acids, we collaborated with the
Junshin Clinic Bile Acid Institute in Tokyo, Japan, to evaluate urine bile acids for our patients. Due to limited
resources, our study focused on ABCB1] mutations, which are commonly present during infancy, rather than

ATPS8BI mutations, which often present in the neonatal period.4
Objective

To investigate the ABCB1] mutations in neonatal cholestatic jaundice with low to normal GGT

levels.
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Patients

A prospective study was conducted from 2017 to 2021 on neonatal cholestatic jaundice with low to
normal GGT levels at Srinagarind Hospital, Khon Kaen, Thailand. The reference ranges for pediatric serum
GGT levels were 12-122 U/L in male and 15-133 U/L in female neonates aged 1-182 days, while in infants
aged 183-365 days, the reference range was 1-39 U/L for both genders.5

A total of six patients were enrolled after informed consent was obtained. Other causes of cholestatic
jaundice, such as Alagille syndrome, infectious diseases, and ARC syndrome, were excluded. Demographic
data including age of onset, gender, personal and family history, clinical presentation, and physical
examination were recorded. Laboratory parameters included complete blood count, total and direct bilirubin
(TB/DB), aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP),
GGT, albumin, prothrombin time, and international normalized ratio (INR). Urine bile acid analysis was
performed by the Junshin Clinic Bile Acid Institute, Tokyo, Japan. Hepatobiliary scanning and abdominal
ultrasonography were used to exclude surgical conditions such as biliary atresia and choledochal cysts. Liver
histology was interpreted by the Division of Pathology, Khon Kaen University, Thailand.

The study was approved by the Institutional Review Board, Center for Ethics in Human Research,

Khon Kaen University, Human Research Ethics Committee #HE 611592).

Methods
DNA Extraction

Genomic DNA was extracted from six peripheral blood samples using the isopropanol-fractionation
method with concentrated Nal and SDS, as described by Wang L.H., 1994.°
Polymerase Chain Reaction (PCR) Amplification

PCR was performed using primers for the 28 exons, adopted from the study by Strautnieks S.S. et al.,
2008’ PCR amplification used 100 ng of genomic DNA in a 30 puL reaction containing 10 mM Tris-HCI1 (pH
8.5), 1.5 mM MgClp, 0.2 mM dNTPs, 5 uM forward primer, 5 uM reverse primer, and Tag DNA polymerase
(GoTag® Colorless Master Mix, Promega® USA). PCR conditions were as follows: initial denaturation at
94°C for 5 minutes; 30 cycles of denaturation at 94°C for 30 seconds, annealing at 55°C for 30 seconds, and
extension at 72°C for 30 seconds; followed by a final extension at 72°C for 5 minutes (Nexus GSXI

Mastercycler®, Eppendorf®).
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DNA Sequencing
PCR products were submitted to U2Bio Co., Ltd. for nucleotide sequencing using Next-Generation

Sequencing (NGS) based on Illumina® technology.

Exon 1-28 Sequencing

Raw sequencing data from all six samples were analyzed using Galaxy, Franklin, and IGV software
to identify variants across the 28 exons. Despite regular updates of the GeneBank database, we also cross-
validated the gene variants using established genetic databases such as ClinVar (in calendar year 2024).
Statistical Methods

Continuous and categorical variables are described using ranges and frequencies (%). Data analysis

was performed using the Stata software package, version 10.1 (StataCorp LP) program (Texas, USA).

Results

Six neonates with cholestatic jaundice and low to normal GGT levels were enrolled. Age at onset
ranged from 1.5 to 2.5 months. Four patients were male (66.6%) and two were female (33.3%). All presented
with cholestasis and hypo- to acholic stools. Hepatomegaly was observed in four patients; the remaining two
had hepatosplenomegaly. Laboratory findings were consistent with cholestasis, showing elevated total and
direct bilirubin (TB/DB), high levels of transaminases (AST, ALT), and normal urine bile acids (Table 1).
Hepatobiliary obstruction was excluded by abdominal ultrasonography (and, in some cases, hepatobiliary
scanning). All liver histology revealed ballooning and giant cell transformation of hepatocytes, without

evidence of biliary obstruction or ductal hypoplasia.
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Table 1 Patients characteristic and laboratory at disease’s onset

Patients Age of | Clinical TB/DB AST | ALT | GGT(U/L) | Urine bile acid
onset presentation | (mg/ dL) (U/L) | (U/L)
(months)
1 (male) 2.5 cholestatic 14.5/11.6 | 562 345 117 normal
jaundice
2 (male) |2.4 cholestatic 6.5/5.5 239 139 113 normal
jaundice
3 (female) | 1.5 cholestatic 13/10.1 398 302 119 normal
jaundice
4 (female) | 2.5 cholestatic 13.6/9.3 556 259 50 normal
jaundice
5 (male) |2 cholestatic 9.7/ 8.8 108 56 109 normal
jaundice
6 (male) 1.9 cholestatic 9.5/ 6.9 105 129 95 normal
jaundice

Exons sequencing

Analysis of the base sequences from all six samples across the 28 exons revealed no pathogenic
variants in the ABCBI1 gene. All six patients showed either benign variant or variants of uncertain

significance (VUS). The table 2 presents data exclusively for cases in which genetic variants were detected.

(Table 2).

Among the six infants included in this study, all patients received ursodeoxycholic acid (UDCA).
Two patients from the Lao People’s Democratic Republic (one male and one female) were lost to follow-up.
Two infants (one male and one female) demonstrated spontaneous resolution of cholestatic jaundice, with no

clinical relapse observed at 12 and 18 months of age, respectively. The remaining two male infants survived

with their native livers, experienced occasional relapses, and continued to be followed in our clinic.
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Table 2 The results of variant analysis for the ABCB11 gene in six samples.

Sample Reference | Variant Variant gene | Zygosity Classification

no./ (bp) chromosome

Exon

171 485 chr2-169887613 | ABCBl1:c.- heterozygote benign
T>A 28+122A>T
chr2-169887719 | ABCBl11:c.- heterozygote VUS
A>G 28+16T>C
chr2-169887968 | ABCBl11:c.- heterozygote benign
A>G 261T>C

1/2 264 chr2-169874712 | ABCBl11:c.- heterozygote benign
C>T 27-50G>A

1/4 201 chr2- ABCBI11:c.108 | heterozygote benign
169870855A>G | T>C
chr2-169870882 | ABCB11:¢c.99- | heterozygote benign
A>G 18T>C

1/5 401 chr2-169869901 | ABCB11:¢c.270 | heterozygote benign
A>G T>C

1/9 388 chr2-169847412 | ABCB11:¢c.807 | heterozygote benign
A>G T>C
ABCB11:c.784- | ABCB11:c.784 | heterozygote benign
87T>A -87T>A

1/10 453 chr2-169842809 | ABCB11:¢.909 | homozygote benign
T>C -15A>G

1/13 280 chr2-169830328 | ABCB11:c.133 | homozygote benign
A>G 1T>C
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Sample Reference | Variant Variant gene Zygosity Classification
no./ (bp) chromosome
Exon
1/14 493 chr2-169828277 | ABCB11:c.163 | homozygote benign
G>A 8+80C>T
chr2-169828325 | ABCBI11:c.163 | homozygote benign
A>G 8+32T>C
1/15 466 chr2-169826877 | ABCBI11:c.163 | homozygote benign
C>T 9-152G>A
1/19 363 chr2-169814655 | ABCBI11:c.217 | homozygote benign
G>T 9-17C>A
1/20 359 chr2-169801488 | ABCB11:c.234 | homozygote benign
A>G 4-17T>C
1/24 434 chr2-169788825 | ABCB11:c.321 | heterozygote VUS
C>A 3+62G>T
chr2-169788858 | ABCB11:c.321 | heterozygote VUS
T>C 3+29A>G
chr2-169789016 | ABCB11:¢c.308 | homozygote benign
T>C 4A>G
1/28 580 chr2-169779896 | ABCB11:c.*23 | homozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:c.376 | homozygote benign
T>C 6-34A>G
1/28 580 chr2-169779896 | ABCB11:c.*23 | homozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:¢c.376 | homozygote benign
T>C 6-34A>G
msdanzinsniianzhassuiitssfuumnn-ngmianswalesadiaang
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Sample Reference | Variant Variant gene Zygosity Classification

no./ (bp) chromosome

Exon

2/1 485 chr2-169887719 | ABCBI11:c.- heterozygote VUS
A>G 28+16T>C
chr2-169887968 | ABCBI11:c.- heterozygote benign
A>G 261T>C

2/3 168 chr2-169873316 | ABCBI11:c.77- | heterozygote likely benign
GA>G 8del

2/4 201 chr2-169870855 | ABCB11:c.108 | heterozygote benign
A>G T>C

2/9 388 chr2-169847412 | ABCB11:¢.807 | homozygote benign
A>G T>C
chr2-169847522 | ABCB11:c.784 | homozygote benign
A>T -87T>A

2/10 453 chr2-169842809 | ABCB11:¢.909 | homozygote benign
T>C -15A>G

2/13 280 chr2-169830182 | ABCB11:c.143 | heterozygote VUS
T>C 4+43A>G
chr2-169830328 | ABCBI11:c.133 | homozygote benign
A>G 1T>C

2/14 493 chr2-169828277 | ABCBI11:c.163 | homozygote benign
G>A 8+80C>T
chr2-169828325 | ABCB11:c.163 | homozygote benign
A>G 8+32T>C

2/15 466 chr2-169826877 | ABCB11:c.163 | homozygote benign

C>T

9-152G>A
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Sample Reference | Variant Variant gene Zygosity Classification

no./ (bp) chromosome

Exon

2/18 298 chr2-169820618 | ABCB11:c.217 | heterozygote benign
A>G 8+98T>C
chr2-169820619 | ABCBI11:c.217 | heterozygote benign
T>C 8+97A>G

2/19 363 chr2-169814655 | ABCBI11:c.217 | homozygote benign
G>T 9-17C>A

2/20 359 chr2-169801488 | ABCB11:c.234 | homozygote benign
A>G 4-17T>C

2/24 434 chr2-169788825 | ABCB11:c.321 | heterozygote VUS
C>A 3+62G>T
chr2-169789016 | ABCB11:¢c.308 | homozygote benign
T>C 4A>G

2/28 580 chr2-169779896 | ABCB11:c.*23 | homozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:c.376 | homozygote benign
T>C 6-34A>G

3/10 453 chr2-169842809 | ABCB11:¢c.909 | heterozygote benign
T>C -15A>G

3/13 280 chr2-169830328 | ABCBI11:c.133 | heterozygote benign
A>G 1T>C

3/14 493 chr2-169828277 | ABCB11:c.163 | heterozygote benign
G>A 8+80C>T
chr2-169828325 | ABCB11:c.163 | heterozygote benign

A>G

8+32T>C
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Sample Reference | Variant Variant gene Zygosity Classification

no./ (bp) chromosome

Exon

3/15 466 chr2-169826877 | ABCB11:c.163 | heterozygote benign
C>T 9-152G>A

3/18 298 chr2-169820618 | ABCB11:c.217 | heterozygote benign
A>G 8+98T>C
chr2-169820619 | ABCBI11:c.217 | heterozygote benign
T>C 8+97A>G

3/19 363 chr2-169814655 | ABCB11:c.217 | heterozygote benign
G>T 9-17C>A

3/20 359 chr2-169801488 | ABCB11:c.234 | homozygote benign
A>G 4-17T>C

3/24 434 chr2-169789016 | ABCB11:¢.308 | heterozygote benign
>C 4A>G

3/28 580 chr2-169779896 | ABCB11:c.*23 | heterozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:c.376 | heterozygote benign
T>C 6-34A>G

4/1 516 chr2-169887613 | ABCBl1:c.- heterozygote benign
T>A 28+122A>T

4/4 201 chr2-169870882 | ABCB11:¢c.99- | heterozygote benign
A>G 18T>C

4/5 401 chr2-169869901 | ABCB11:¢c.270 | heterozygote benign
A>G T>C

4/10 453 chr2-169842809 | ABCB11:¢.909 | homozygote benign

>C

-15A>G
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Sample Reference | Variant Variant gene | Zygosity Classification

no./ (bp) chromosome

Exon

4/14 493 chr2-169828277 | ABCBI11:c.163 | heterozygote benign
G>A 8+80C>T
chr2-169828325 | ABCBI11:c.163 | homozygote benign
A>G 8+32T>C

4/15 466 chr2-169826877 | ABCB11:c.163 | heterozygote benign
C>T 9-152G>A

4/19 363 chr2-169814655 | ABCB11:c.217 | heterozygote benign
G>T 9-17C>A

4/20 359 chr2-169801488 | ABCB11:c.234 | heterozygote benign
A>G 4-17T>C

4/28 580 chr2-169779896 | ABCBI11:c.*23 | homozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:c.376 | homozygote benign
T>C 6-34A>G

5/1 516 chr2-169887613 | ABCBl1:c.- heterozygote benign
T>A 28+122A>T

5/2 264 chr2-169874712 | ABCBl11:c.- heterozygote benign
C>T 27-50G>A

5/4 201 chr2-169870882 | ABCB11:¢c.99- | heterozygote benign
A>G 18T>C

5/5 401 chr2-169869901 | ABCB11:¢c.270 | heterozygote benign
A>G T>C

5/10 453 chr2-169842809 | ABCB11:¢.909 | homozygote benign

T>C

-15A>G
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Sample Reference | Variant Variant gene | Zygosity Classification

no./ (bp) chromosome

Exon

5/13 280 chr2-169830328 | ABCBI11:c.133 | homozygote benign
A>G 1T>C

5/14 493 chr2-169828277 | ABCBI11:c.163 | homozygote benign
G>A 8+80C>T
chr2-169828325 | ABCB11:c.163 | homozygote benign
A>G 8+32T>C

5/15 466 chr2-169826877 | ABCBI11:c.163 | homozygote benign
C>T 9-152G>A

5/18 298 chr2-169820618 | ABCB11:c.217 | heterozygote benign
A>G 8+98T>C
chr2-169820619 | ABCB11:c.217 | heterozygote benign
T>C 8+97A>G

5/19 363 chr2-169814655 | ABCB11:c.217 | heterozygote benign
G>T 9-17C>A

5120 359 chr2-169801488 | ABCB11:c.234 | homozygote benign
A>G 4-17T>C

5/28 580 chr2-169779896 | ABCB11:c.*23 | homozygote benign
T>C 6A>G
chr2-169780366 | ABCB11:¢c.376 | heterozygote benign
T>C 6-34A>G

6/13 280 chr2-169830328 | ABCB11:c.133 | homozygote benign
A>G 1T>C
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Sample Reference | Variant Variant gene Zygosity Classification

no./ (bp) chromosome

Exon

6/14 493 chr2-169828277 | ABCB11:c.163 | homozygote benign
G>A 8+80C>T

chr2-169828325 | ABCBI11:c.163 | homozygote benign

A>G 8+32T>C

6/15 466 chr2-169826877 | ABCBI11:c.163 | homozygote benign
C>T 9-152G>A

6/20 359 chr2- 169801488 | ABCB11:c.234 | homozygote benign
A>G 4-17T>C

6/24 434 chr2-169788784 | ABCB11:c.321 | heterozygote VUS
T>C 3+103A>G

chr2-169788825 | ABCB11:¢.321 | heterozygote VUS
C>A 3+62G>T

chr2-169788852 | ABCB11:¢.321 | heterozygote VUS

C>T 3+35G>A

The alphabets A, T, C, and G are the four nucleotide bases (adenine, thymine, cytosine, guanine) that make up
the DNA code, The notation A>G signifies a genetic variant where adenine (A) is the reference allele, and

guanine (G) is the variant allele at a specific position in a gene.

Discussion

The genetic variants associated with neonatal cholestatic jaundice with low to normal GGT are highly
diverse. They include a broad spectrum of diseases, primarily involving hepatobiliary transport defects or the
PFIC group, with severity ranging from benign (BRIC1 and BRIC2) to severe liver diseases (severe ATP8B1
disease, severe ABCBI1 disease, TJP2 deficiency, NR1H4 mutation, and MYOS5B-associated cholestasis), as
well as other conditions such as ARC syndrome and bile acid synthesis defects. Our study objected to
investigate the etiology of neonatal cholestatic jaundice with low to normal GGT. After ruling out other

causes of cholestasis with low to normal GGT through urine bile acid analysis for bile acid synthesis defects,
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the decision to analyze ABCBI1 mutations was based on their known higher prevalence than other causes of
neonatal cholestatic jaundice with low to normal GGT in Asia and globally. 1% Even this study performed
all 28 exons of ABCBI1 gene but revealed only benign or VUS condition, on the other hand, the study from
Egypt found pathogenic mutation in exons 14, 15, and 24 of the ABCBI1 genegand the study from Japan also
found 59 genetic variations, including novel nonsynonymous and synonymous variations.' In a cohort of Thai
infants, novel mutations in the ABCBI1 gene were identified, including a four-nucleotide deletion in exon 3
(¢.90_93delGAAA) and a single-nucleotide insertion in exon 5 (¢.249_250insT)."' These might be the genetic
differences between the terrain and the number of populations.

Due to several limitations, particularly financial constraints that restricted the use of whole exome
sequencing, the detection of genetic mutations other than ABCBII/ was limited. In addition, access to
advanced diagnostic modalities such as mass spectrometry-based plasma bile acid profiling or serum biliary
bile acid measurement was unavailable. Although urine bile acid analysis could be performed, its diagnostic
utility is limited by relatively low specificity, especially in early disease stages or in cases involving subtle
defects in bile acid transporters.7 Furthermore, assessment of BSEP expression by liver immunohistochemistry
could not be performed. Despite these limitations, our findings of only benign or VUS variants in all 28 exons
of the ABCBI11 gene highlight the need for future biobanking and re-analysis of undiagnosed cases as gene
discovery evolves. Long-term follow-up is essential, as progressive liver disease may occur even in
genetically ambiguous cases, and a stepwise diagnostic algorithm for neonatal cholestasis with low GGT

should be implemented.

Conclusions

In this prospective study, no pathogenic variants were identified across all 28 exons of the ABCBI1
gene. Although only benign variants and VUS were detected, our findings highlight the diagnostic challenges
in resource-limited settings, where advanced molecular and functional assays are partially covered due to the
budget. Comprehensive genetic testing, functional studies, and long-term follow-up remain essential for
accurate diagnosis and management of patients with suspected bile salt transport disorders. Future directions
incorporating biobanking and expanded genomic technologies are warranted in unresolved cases and develop

a stepwise diagnostic approach.
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Abstract

Background: Congenital neuromuscular disorders are a major cause of impaired muscle function in children.
In provincial hospitals, access to diagnostic investigations is limited, particularly in access to specialized
investigations such as muscle biopsy. Recently, the implementation of gene panel testing can improve
diagnostic accuracy and ensure appropriate treatment for affected patients.

Objectives: To study diagnostic yield of neuromuscular gene panel in pediatric patients with
congenitalneuromuscular disorders in provincial hospitals.

Methods: This prospective study involved pediatric patients with suspected congenital neuromuscular
disorders, initially assessed by pediatric neurologists at provincial hospitals between April 1, 2022, and March
31, 2024. Genetic testing available domestically was performed based on clinical presentation included
multiplex ligation-dependent probe amplification (MLPA) for duchenne muscular dystrophy (DMD), SMN
gene, and CMT1A and HNPP. After normal results from these initial tests, patients received genetic
counseling and were referred for further blood testing using a targeted gene panel comprising 211 genes
associated with neuromuscular disorders. Collected data were analyzed using descriptive statistics.

Results: Six patients participated in the research, 67% were male. The youngest patient was 10 months old
and the oldest was 14 years and 4 months. The mean age of symptom onset was 2 years and 3 months (+ 27

months). One patient had a family history of muscle weakness. Pathogenic variants in the DMD gene were
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identified in two patients, both of whom were diagnosed with Duchenne muscular dystrophy. One patient was
found to have a variant in the GAA gene; however, subsequent GAA enzyme assay revealed no abnormality,
and a definitive diagnosis could not be established. Three patients were found to have variants of uncertain
significance. Therefore, the diagnostic yield of targeted gene panel testing for congenital neuromuscular
disorders in this study was 33%.

Conclusion: Targeted gene panel testing for neuromuscular disorders is beneficial in facilitating diagnosis of
congenital neuromuscular conditions in pediatric patients from provincial hospitals. This approach reduces the
need for invasive procedures and enhances diagnostic and treatment opportunities for children in rural area.

Keywords: Diagnostic yield, Congenital neuromuscular disorders, Gene panel
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Abstract

Background: Febrile seizure is the most common neurological condition in children. Children experiencing
their first febrile seizure have approximately a thirty percent chance of having recurrent febrile seizures.
Lampang Hospital encounters a large number of pediatric patients with febrile seizures and recurrent episodes
requiring hospital treatment. Therefore, febrile seizures are a significant problem to identify associated risk
factors and prevent from their recurrence.

Objective: To study the factors associated with recurrent febrile seizures and the prevalence of recurrent
febrile seizures after the first febrile seizure episode in pediatric patients at Lampang Hospital.

Methods: A retrospective cohort study was conducted by reviewing the medical records of pediatric patients
diagnosed with first febrile seizure between October 2016 and September 2020.

Results: A total of 331 pediatric patients were diagnosed with first febrile seizure. Of these, 198 were male
(59%). The average age of patients at the time of their first febrile seizure was 20.8+10.2 months. Fifty-nine
patients (17.8%) experienced a complex febrile seizure in their first episode. A family history of febrile
seizures was reported in 24.2%, and a family history of epilepsy in 0.9%. The most common cause of the first
febrile seizure was upper respiratory tract infection (39.5%). Recurrent febrile seizures occurred in 80 patients
(24.2%). The majority of recurrences (70%) occurred within the first year after the first febrile seizure. Factors
associated with recurrent febrile seizures in pediatric patients at Lampang Hospital included age at onset less
than 18 months, a history of premature birth, and a family history of febrile seizures. These factors increased
the risk of recurrent febrile seizures by 2.05, 2.08, and 1.80 times, respectively, compared to children without

these factors.
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Conclusion: Factors associated with recurrent febrile seizures after the first febrile seizure in pediatric
patients at Lampang Hospital included age at onset less than 18 months, a history of premature birth, and a
family history of febrile seizure.

Keywords: Febrile seizure, Factors affecting febrile seizure, Complex febrile seizure, Recurrent febrile

seizure
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univariable Poisson regression for count data Ll81¢ multivariable Poisson regression for count data

ﬂ%%ﬂ!"ém uRR* 95%Cl1 p value mRR** 95%Cl1 p value
INABIE 1.32 0.90 - 1.95 0.151 1.30 0.88-1.92 0.186
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WaINIad 1.92 1.32-2.79 0.001  1.83 0.69 - 4.82 0.224
Tarinaa 1.04 0.70 - 1.54 0.847  0.98 0.66 - 1.47 0.941
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*uRR: univariable risk regression **mRR: multivariable risk regression
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Abstract
Background: Febrile seizures are common in children aged 6 months to 5 years. Although generally benign,
they often cause anxiety among caregivers due to misconceptions, such as fears of brain damage,
developmental delay, or increased epilepsy risk. Inappropriate first aid during seizures may also lead to injury.
Objective: To assess caregivers’ knowledge, attitudes, and practices (KAP) regarding febrile seizures and
identify associated factors related to KAP.

Methods: A descriptive, prospective study was conducted at Pathum Thani Hospital from September 2024 to
April 2025. A total of 478 caregivers of pediatric patients completed a 32-item KAP questionnaire of febrile
seizures.

Results: Among the participants, 83.7% were female and 72.4% were mothers. Most had completed
secondary education (51.9%) and had low income (78.0%). Overall, 59.6% had low knowledge scores
(<70%). Common misconceptions included inserting objects into the mouth during seizures (46.5%), risk of
permanent damage or death (72.6%), and increased epilepsy risk (68.7%). Most caregivers (89.2%) felt
anxious and unsure how to respond during seizures. However, many reported correct practices such as staying
calm (87.8%), tepid sponging (85.7%), and bringing the child to hospital promptly (97.2%). Logistic
regression analysis identified significant associations between higher caregivers’ knowledge and the following
factors: child’s birth order =>4, diagnosis of febrile seizures, a family history of febrile seizures, and
education (voc. cert., high voc. cert., and bachelor’s degree). Factors influencing attitudes included child’s age
=5 years, seizure history (1-3 times), and bachelor’s degree. Factors influencing practices included
diagnosis of febrile seizure. Good knowledge was significantly associated with a positive attitude (OR

adjusted =

4.6) and appropriate practices (OR 2.1)
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Conclusion: Most caregivers had inadequate knowledge and some misconceptions about febrile seizures.
Educational interventions are needed to improve understanding, reduce anxiety, and promote appropriate
management.

Keywords: Anxiety, Febrile seizures, Caregiver practices, Knowledge, Attitudes, Practices (KAP)
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ade A3 p value
a3 laia ANN3A Odds ratio
(Gowaay) (Gosay) 95% CI
018l
"eundi 6 hou | 104 (21.7) 58 (12.1) 1.0 (0.6-1.6) 0.9
6 1B U-5 1) 91 (19.0) 86 (18.1) 1.7 (1.1-2.7) <0.0001*
N1 51 90 (18.8) 49 (10.2) Ref.
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ade A3 p value
a3 laid ANN3a Odds ratio
(Gowaay) (Gosay) 95% CI

mavaagihe

N9 141 (29.5) 88 (18.4) Ref.

1Y 144 (30.1) 105 (22.0) 1.1 (.8-1.6) 0.4
MsIdany

T3nBUA 178 (37.2) 76 (15.9) Ref.

AnzFnan 51(10.7) 88 (18.4) 4.0 (2.6-6.2) <0.0001*

Tsaszuualszami 1 51(10.7) 27 (5.6) 1.2 (0.7-2.1) 0.4
azFnann e 5(1.0) 2(0.4) 0.9 (1.7-4.9) 0.9

Tsnaudniinoiitlss Sasn
nn'ld
flheniluyasdeu

1-3 277 (57.9) 184 (38.5) Ref.

WINNIUMINY 4 8(1.7) 9(1.9) 1.6 (0.6-4.4) 0.2*
511!314?\%\1%0\15]13%‘%1%1?\1%

0 225 (47.1) 100 (2.1) Ref.

1-3 45 (9.4) 76 (15.9) 3.8 (2.4-5.8) <0.0001*

WINNIUMINY 4 15(3.1) 17 (3.5) 2.5(1.2-5.3) 0.012*
Aihedinulunseuniuneil
AMznnly

139 261 (54.6) 137 (28.7) Ref.

1 24 (5.0) 56 (11.7) 4.4 (2.6-7.4) <0.0001*
U3z Satesvesdiliened
AN 1Y
1aily 275 (57.5) 167 (34.9) Ref.

o 10 (2.1) 26 (5.4) 4.2(2.0-9.1) <0.0001*
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ade A3 p value
anu3lia ANN3a Odds ratio
(Gosay) (Gosay) 95% CI

ANUTUWUSA IR

I 207 (43.3) 139 (29.1) Ref.

Tan 38 (7.9) 34(7.1) 1.3 (0.7-2.2) 0.2*

1A 40 (8.3) 20 (4.2) 0.7 (0.4-1.3); 0.3
INAVDINQUAIAN

N4 240 (50.2) 160 (33.4) Ref.

1Y 45 (9.4) 33 (6.9) 1.1 (0.6-1.7) 0.7
33301¢ (1)) Aquaéin

Wesn 25 53(11.1) 30 (6.3) Ref.

25-34 112 (23.4) 80 (16.7) 1.2 (0.7-2.1) 0.3

35-44 112 (23.4) 47 (9.8) 1.0 (0.6-1.9) 0.7

45-59 31 (6.5) 29 (6.1) 1.6 (0.8-3.2) 0.1%

WINNTUMINY 60 13 (2.7) 7(1.5) 0.9 (0.3-2.6) 0.9
oA

Tne 265 (55.4) 179 (37.4) Ref.

AR 20 (4.1) 14 (2.9) 1.0 (0.5-2.1) 0.9
FETAUMSANE

laigi-dszaufnun 56 (11.7) 34 (7.1) Ref.

WEENANYI 153 (32.0) 95 (19.9) 1.0 (0.6-1.6) 0.9

1. 1. 39 (8.1) 33 (6.9) 1.3 (0.7-2.6) 0.3

Wsyaes 1(0.2) 1(0.2) 1.6 (0.0-27.2) 0.7

gannfiyanes 36 (7.5) 30 (6.2) 1.3 (0.7-2.6) 0.3
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ade A3 p value
a3 laid ANN3a Odds ratio
Gowoz) Gowoz) 95% CI

szaunglananay ()

0-15,000 225 (47.0) 148 (31.0) Ref.

15,001-30,000 49 (10.2) 35(7.3) 1.0 (0.6-1.7) 0.7

30,000 11(2.3) 11(2.3) 1.3 (0.5-3.3) 0.4
in3esTngamgiiithu

Taigi 117 (24.4) 53 (11.1) Ref.

1l 168 (35.1) 140 (29.2) 1.8 (1.2-2.7) 0.002%*
Ref: reference group; *: significance <8 0.2
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Fuiusfusiauadvesdquaiinifeasunednon 14ludn
O NAUARA p value
Nauna laia NAUARAA OR (95%CI)
(Geway) (Geway)

01g

1osnin 6 1AoU 148 (31.0) 14(2.9) Ref.

6 1P0U-5 1 168 (35.1) 9(1.9) 1.5(.6-3.8) 0.8 0.3

AN 51 131 (27.4) 8(1.8) (3-2.3) 0.7
mavadihe

N 140 (29.3) 13 (2.7) Ref.

1Y 149 (31.2) 18 (3.8) 1.2 (0.6-2.7) 0.4
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iade Nauna p value
Nauni 13a NAuUAAA OR (95%CI)
(Gowaz) (Gowaz)
M3IuINY
T3nduq 254 (53.1) 14 (2.9) Ref,
AMznan 1y 139 (29.1) 15 (3.1) 2.0 (0.9-4.4) 0.4 | 0.06*
Tsanteszuudsyami Wi | 78 (16.3) 2(0.4) (0.1-2.0) 0.3
AnzFnan
Tsnaudniineiilse fasn 7(1.5) 0 (0.0) - -
vn 'l
flheihyasadui
1-3 247 (51.7) 29 (6.1) Ref.
WINNIWNND 4 15 (3.1) 2(0.4) 1.9 (0.4-9.1) 03
snnunsaveanzinnnld
0 309 (64.6) 16 (3.3) Ref.
1-3 107 (22.4) 14 (2.9) 2.5 (1.1-5.3) 0.6 | 0.015*
WINNIWNIND 4 31 (6.5) 1(0.2) (0.0-4.8) 0.6
diladinuluaseunsunall
azFnonly 238 (49.8) 20 (4.2) Ref.
13ily 51 (10.7) 11(2.3) 3.0 (1.3-6.5) 0.006*
1w
U3z Satesvesdilened
azFnonly 269 (56.3) 24 (5.0) Ref.
13ily 20 (4.2) 7(1.5) 42(1.6-10.5) 0.002*
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iade Nauna p value
naund lua NAuUAAA OR (95%CI)
(Gowaz) (Gowaz)

ANUTUWUSA IR

I 323 (67.6) 23 (4.8) Ref.

Tan 66 (13.8) 6(1.2) 1.2 (0.5-3.2) 0.6

A 58 (12.1) 2(0.4) 0.4 (0.1-2.1) 0.3
INAVDINQUAIAN

N4 240 (50.2) 26 (5.4) Ref.

1Y 49 (10.2) 5(1.0) 0.9 (0.3-2.6) 0.9
33301¢ (1)) Aquaéin

Wesn 25 77 (16.1) 6(1.2) Ref.

25-34 178 (37.2) 14 (2.9) 1.0 (0.3-2.7) 0.9

35-44 117 (24.5) 6(1.2) 0.6 (0.2-2.0) 0.9 | 0.4

45-59 56 (11.7) 4(0.8) (0.2-3.4) 0.8

WINNTUMINY 60 19 (4.0) 1(0.2) 0.6 (0.0-5.9) 0.7
oA

Tne 281 (58.8) 29 (6.1) Ref.

AR 8(1.7) 2 (0.4) 0.8 (0.2-3.9) 0.8
FETAUMSANE

laigi-dszaufnun 88 (18.4) 4(0.8) Ref.

WEENANYI 231 (48.3) 14 (2.9) 1.5 (0.5-4.8) 0.4

1. 14, 65 (13.6) 7(1.5) 2.3(0.6-8.2) 0.1%

YFanes 2(0.4) 0(0.0) - -

ganinlsyaes 63 (13.2) 3 (0.6) 1.0 (0.2-4.7) 0.9
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iade Nauna p value
Nauni 13a NAuUAAA OR (95%CI)
(Gowaz) (Gowaz)

szaunglananay ()

0-15,000 350 (73.2) 23 (4.8) Ref.

15,001-30,000 79 (16.5) 5(1.0) 0.9 (0.3-2.6) 0.9

11NN 30,000 18 (3.8) 3(0.6) 2.5(0.6-9.2) 0.1*
mﬁmmanm Anthu

1aid 0 (0.0) 12 (2.5) Ref.

X 289 (60.4) 19 (4.0) 0.8 (0.4-1.8) 0.7

Ref: reference group; *: significance <02
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U

c]Jl,ﬂ‘ﬂ

v
UIU

Tuidn
fode uuIMansUinaa p value
Uiiaaalaia URUAGIA | OR (95%CI)
(Geway) (Geway)
91g
"oona 6 1A 71 (14.8) 91 (19.0) 0.8(0.5-1.3)1.3 | 0.5
6 1AoU-5 1] 59 (12.3) 118 (24.7) (0.8-2.1) 0.2*
NI 53 56 (11.7) 83 (17.4) Ref.
mavedihe
N9 94 (19.7) 135 (28.2) Ref.
WY 92 (19.2) 157 (32.8) 1.1 (0.8-1.7) 0.3

Y o a A wa o A @ @ 3 Y 3
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e uIMaIMmsvg p value
Uiaaalaia UYRUAGIA | OR (95%CI)
(Gowaz) (Gowaz)

M33any

Tsnoue 109 (22.8) 145 (30.3) Ref,

azFnann e 41 (8.6) 98 (20.5) 1.7 (1.1-2.7) 0.0009*

Tsnsyuu)szandi s 33(6.9) 45 (9.4) 1.0 (0.6-1.7) 0.9
AnzFnan 3(0.6) 4(0.8) 1.0 (0.2-4.5) 0.9

Tsnausniiilse Sasnain
L
flheihyasadui

1-3 180 (37.6) 281 (58.8) Ref.

WINNIUMINY 4 6(1.2) 11(2.3) 1.1 (0.4-3.2) 0.7
ﬁ]u?uﬂ%ﬂmﬂﬂﬂ]?g‘ﬁﬂﬂ1ﬂul‘ﬁ

0 139 (29.1) 186 (38.9) Ref.

1-3 35(7.3) 20 (4.2) 1.8 (1.1-2.8) 0.008*

WINNIUMIND 4 12 (2.5) 235 (49.2) 1.2 (0.5-2.6) 0.5
dieiaulunsouasuned
ANy 163 (34.1) 235 (49.2) Ref.

Tailw 23 (4.8) 57 (11.9) 1.7 (1.0-2.9) 0.043*

T
Usz¥aitosvesfilaned
AMzFnanly 177 (37.0) 265 (55.4) Ref.

139 9(1.9) 27 (5.6) 2.0 (0.9-4.3) <0.0001*
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ade pIMamsliaaa p value
Uiaalaia YUAdIA OR (95%CI)
(Gowaz) (Gowaz)

ANuFuITHEIUdn

TREL 143 (30.0) 203 (42.5) Ref.

1A 21 (4.4) 31 (6.5) 1.7 (0.9-2.9) 0.05%

A 22 (4.6) 38(7.9) 1.2 (0.6-2.1) 0.4
INAVDINQUAIAN

N4 162 (33.9) 238 (49.8) Ref.

ALl 24.(5.0) 54 (11.3) 1.5 (0.9-2.5) 0.1%*
33301¢ (1)) Aquaéin

Woonii 25 39 (8.1) 44.(9.2) Ref,

25-34 73 (15.3) 119 (24.9) 1.4 (0.8-2.4); 0.1%*

35-44 46 (9.6) 77 (16.1) 1.4 (0.8-2.6) 0.1%*

45-59 23 (4.8) 37(7.7) 1.4 (0.7-2.8) 0.3

WINAIUNINY 60 5(1.0) 15(3.1) 2.6 (0.8-7.9) 0.08*
How A

Ine 174 (36.4) 270 (56.4) Ref.

AR 12 (2.5) 22 (4.6) 1.1 (0.5-2.4) 0.8
SLAUMSANEN

lufi-szoufnm 30 (6.2) 60 (12.5) Ref.

UBeNANEN 102 (21.3) 148 (31.0) 0.7 (0.4-1.1) 0.1%*

2. 1. 27 (5.6) 45(9.4) 0.8 (0.4-1.5) 0.5

Pyaes 1(0.2) 1(0.2) 0.5 (0.0-8.2) 0.6

ganinlsyaes 26 (5.4) 40 (8.3) 0.7 (0.39-1.4) 0.4
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v

ade sHIMIMIUuiaea p value
Uiaaalaia UYRUAGIA | OR (95%CI)
(Gowaz) (Gowaz)
szaunglananay ()
0-15,000 145 (30.3) 228 (47.7) Ref.
15,001-30,000 32(6.7) 52 (10.9) 1.0 (0.6-1.6) 0.8
W1NNI 30,000 9(1.9) 12 (2.5) 0.8 (0.3-2.0) 0.7
mﬁmmﬂnm Anthu
Taid] 75 (15.7) 95 (19.9) Ref.
X 111 (23.2) 197 (41.2) 1.4 (0.9-2.0); 0.08*
Ref: reference group; *: significance <8 0.2
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v Ao o o @ a g A 1 Y 1 1 =
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Odds ratio 95%CI p value
AMUANS
MIIuINY
Tsnouq i lile mazdnanls Ref.
AMzdnn 1y 3.14 1.9-5.2 <0.0001%*
Tsamaszuulszamit lifinnedn | 111 0.6-1.9 0.701
1n 1y 0.76 0.1-4.7 0.770
Tsnaudniimeiitsy Sanngdnain
L
flheihyasadui
1-3 Ref.
WINNIWNND 4 1.28 1.0-1.6 0.027*
Uszianseundtianzrnonldy
13l Ref.
oy 2.67 1.5-4.8 0.001%*
STAUMIANN
liifi-szoufnu Ref. 0.8-2.3 0.310
NBONANYI 1.32 1.0-4.2 0.044*
-1 2.08 1.1-4.6 0.019*
Usyaes 2.30 0.08-29.3 0.770
ganIfsyanes 1.54
maadi 0.17 0.1-0.3 0.000
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iade Odds ratio 95%CI p value
MUNAUAR
szavgdile
Weend 6 1hou Ref.
6 19oU-5 1 1.54 0.1-4.0 0.365
W51 0.29 0.1-1.0 0.047*
i‘imauﬂ%\wmnnz%'nmn"l%'
0 Ref.
1-3 4.83 1.9-12.6 0.001*
VINNIUMINY 4 0.79 0.1-7.8 0.843
STAUMSANE
lif-dszoudnm Ref.
WEeNANYI 1.85 0.6-5.9 0.296
- 1.27 0.3-6.2 0.761
Usyaas 4.03 1.0-15.7 0.044*
ganIfsyanes 1 - -
Anadi 0.02 0.0-0.1 0.000
MusINIMsi{ineas
MsIdany
Tsnouq i lils nnzannls Ref.
Azsnn 'l 1.79 1.2-2.8 0.009*
Tsameszuuiszami el 1.02 0.6-1.7 0.925
azFnan 1.00 0.2-4.6 0.998
Tsaneszuudszaniimedinng
Fnon 1y
Anadi 1.33 1.0-1.7 0.024
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Abstract

Background: This study investigates clinical characteristics of hereditary pyropoikilocytosis (HPP), which
causes severe neonatal anemia in patients treated at Sunpasitthiprasong Hospital.

Objectives: To study the clinical features of HPP, which leads to severe anemia in neonates, including diagnosis
timeline, mutation types, disease progression, and treatment outcomes, in order to improve diagnostic and
treatment strategies.

Method: This descriptive study involved a retrospective review of clinical data from patient records between
January 2014 and December 2023.

Results: Of 14 patients, 5 males and 9 females, 64% were preterm. The average birth weight was 1,997 grams.
The most common mutation found was homozygous SPTB Buffalo, the SPTB Chiang Mai mutation was not
detected. Clinical symptoms included an average hemoglobin level at birth of 5.2 g/dL, neonatal jaundice
(100%), hydrops fetalis (7.1%), and respiratory failure occurred in 71.4% of the cases. Among the patients who
were diagnosed prenatally and received umbilical cord blood transfusion, 1 out of 3 (33.3%) developed
respiratory failure. In contrast, among those who were not diagnosed prenatally and did not receive umbilical
cord blood transfusion, 9 out of 11 (81.8%) experienced respiratory failure, persistent pulmonary hypertension of
the newborn (35.7%), and hypotension (35.7%). Treatment strategies included fetal transfusion (21.4%), RBC
transfusion (100%), phototherapy (100%), exchange transfusion (64.3%) and intubation (71.4%). One patient
(7.1%) died from pneumothorax. Of the remaining 13 patients, all had chronic transfusion-dependent anemia,
iron overload, hepatosplenomegaly, and cardiomegaly while 84.6% had a weight and height below the age-
adjusted average. Other treatments included splenectomy due to hypersplenism in 2 patients (15.4%) and stem

cell transplantation in 1 patient (7.7%), which resulted in a cure.
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Conclusion: The progression of HPP leads to severe anemia in utero or at birth and can result in death due to
respiratory failure. In survivors, regular blood transfusions and iron chelation therapy are necessary. Stem cell
transplantation can provide a cure. Prenatal diagnosis and fetal blood transfusion can help reduce the severity of
the disease in newborns.

Keywords: Hereditary Pyropoikilocytosis, Neonatal anemia
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Wirinusatha (n3u) 1,997 1,380 2,860

Complete Blood Count (at birth)

Hemoglobin (g/dL) 52 3.4 10.2
Hematocrit (%) 14.7 6.1 29.8
Mean corpuscular volume (MCV) (f1) 82.6 67.5 103
Mean corpuscular hemoglobin (MCH) (pg) 28.9 24.8 45.9
Mean corpuscular hemoglobin concentration (MCHC) (g/dL) 33.8 26.4 55.7
RBC distribution width (RDW) (%) 25.0 33 1.0
Nucleated red cell (NRC) (/100 WBC) 238 2 653
Corrected WBC (*¥1073/cu.mm) 15,318.5 2,120.0 42,114
Platelet counts (*1073/cu.mm) 188,000 103,000 | 325,000
Reticulocyte count (at birth) 19.5 0.5 34.7

H [y 4
Liver function test (191g < 1 d1Janti)

Total bilirubin (mg/dL) 12.3 3.7 27.6
Direct bilirubin (mg/dL) 1.9 1.1 10.6
Indirect bilirubin (g/dL) 9.1 2.4 17.5
Aspartate aminotransferase (AST) (U/L) 81.0 17 1560
Alanine aminotransferase (ALT) (U/L) 18.0 6 289
Alkaline phosphatase (IU/L) 101.0 75 241
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51 ferritin NOUISNOTUIMANAD 1783 ng/dL T2AY ferritin HAITVIVUIHANINAY 2350 ng/dL, A1 Hb 1R QY
Aoulfiaen 6.7 g/dL HAunde MCV 77.7, MCH 25.3 pg, MCHC 11A4 32.5 g/dL, RDW 1R @8 17.0, % NRC

v v 4 1
MAY 2/100 WBC MIMOUUsIdunuaNuAalnatimsiuiuuesseay TB Tudoamae 4.24 (mg/dL) Tag

flus 1B w0 3.56 (¢/dL) tagiiAunas AST ALT figsiuniianlad 2-3
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YayananaiinuazHans Mol iams Median Min Max
ogfagiiu 61 1@ou | 7i@ou | 111 81A0u
owfizusudentsy 2 10N 1 1hoY 7 1Aou
o fizuendumen 27 1i@eu | 1710heu | 27 10 1how
Complete Blood Count

Hemoglobin (g/dL) (Pre-transfusion) 6.7 3.7 8.4
Hematocrit (%) (Pre-transfusion) 22.8 15.8 22.8
MCYV (f1) 77.7 71.0 82.0
MCH (pg) 25.3 225 27.9
MCHC (g/dL) 32.5 31.7 33.6
RDW (%) 17.0 14.6 27.7
Nucleated red cell (NRC) (/100 WBC) 2 0 11
Corrected WBC (*1073/cu.mm) 9,060 2,000 30,450
Platelet counts (*10"3/cu.mm) 363,000 157,000 130,8000
Serum ferritin (ﬁauﬁnwﬁumﬁﬂ) ng/dL 1783 1,189 2,241
Serum ferritin (A1gAWAY A5 UOVLINAN) ng/dL 2,350 446 7838
Liver Function Test

Total bilirubin (mg/dL) 4.2 2.4 5.7
Direct bilirubin (mg/dL) 0.5 0.4 0.9
Indirect bilirubin (g/dL) 3.6 0.5 53
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YoyanenaunuazNansIIMeHe sl fiiams Median Min Max
Aspartate aminotransferase (AST) (U/L) 75 32 368
Alanine aminotransferase (ALT) (U/L) 61 9 405
Alkaline phosphatase (IU/L) 186.5 140 327
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Factors associated with the severity of RSV-induced lower respiratory tract infections in children
at Phrachomklao Hospital, Phetchaburi
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Abstract

Background: Respiratory syncytial virus (RSV) is the leading cause of lower respiratory tract infection
(LRTI) and hospitalization in young children, with various severities such as bronchiolitis and respiratory
failure.

Objective: To identify factors associated with severe RSV=-associated LRTI (RSV-LRTI) among hospitalized
children aged 0—59 months.

Methods: We conducted a retrospective study of children aged 0-59 months hospitalized with
laboratory=confirmed RSV-LRTI (bronchiolitis or pneumonia) at Phrachomklao Hospital, Phetchaburi,
from 1 July 2022 to 31 October 2024. Severe disease was defined as any of: Admission to the pediatric
intensive care unit (PICU) and/or need for high-flow nasal cannula (HFNC), non-invasive ventilation, or
endotracheal intubation. Data were collected from electronic medical records. Associations were assessed by
using logistic regression and presented as odds ratios (ORs) with 95% confidence intervals (ClIs).
Results: Of 723 RSV-positive children, 631 had LRTI, 286 were hospitalized, and 220 met inclusion criteria
for analysis. Severe disease occurred in 55/220 (25.0%); 44 (24.5%) required HFNC and 11 (5.0%) were
intubated; no in-hospital deaths occurred. Nearly half were <12 months old (103/220, 46.8%); boys
constituted 116/220 (52.7%). In crude analyses, asthma remained independently associated with severity (OR
15.5; 95% CI 3.84-62.65; p<0.001); other evaluated factors were not significant.
Conclusion: One of four hospitalized children with RSV-LRTI had severe disease. Asthma identified a
high-risk subgroup that may benefit from closer monitoring and earlier escalation of respiratory support.
Keywords: Respiratory syncytial virus, RSV-LRTI, Bronchiolitis, Risk factors, Disease severity, Infants,

Children
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Clinical outcomes of using high-flow nasal cannula (HFNC) in pediatric patients with
acute respiratory distress: A retrospective study.
Nantanit Wongsawat, Nisarat Sumre

Department of Pediatrics, Satun Hospital
Received July 2, 2025 Revised September 15, 2025 Accepted September 26, 2025

Abstract

Background: Respiratory distress is an emergency event that requires immediate diagnosis and treatment.
Ahigh-flow nasal cannula (HFNC) is widely used as an alternative method for a noninvasive respiratory
support. Satun Hospital started implementing HFNC in the pediatric department in 2017.

Objectives: This study aimed to evaluate the outcomes of HFNC in treating respiratory distress in pediatric
patients.

Methods: This retrospective study collected data from pediatric patients aged one month to 15 years old who
were admitted to the hospital between January 1, 2022 and December 3 1, 202 4. Patients with respiratory
distress by WHO criteria receiving treatment with HFNC were included for chart reviews. A total 304
pediatric patients were included. They were devided into 2 groups, those succeeded from HFNC treatment
(success group) and those developed respiratory failure (failure group). Fisher's exact test was used to evaluate
the differences between the 2 groups. Factors associated with failure were analyzed using logistic regression.
p value < 0.05 was considered statistically significant.

Results: The success rate of HFNC treatment in pediatric patients with respiratory distress in 2022-2024 was
93.6% (284 of 304 events). The majority of pediatric patients aged 1-15 years (66.8%). The most common
cause of respiratory distress was pneumonia (44.4%). The median length of hospital stay was 5 days. The
mean duration of HFNC was 44.5 hours. It was found that after HFNC treatment, the respiratory rate was
reduced and the heart rate decreased (p value < 0.001) and the oxygen saturation value increased (p value
0.02). The factors affecting the failure of HFNC treatment were age < 1 year (p value < 0.001), the cause of

hospitalization was sepsis-related (p value < 0.001) and congestive heart failure (p value 0.008). The factors
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affecting the success of HFNC use were asthma (p value 0.08) and hospitalization with the main disease being
exacerbation of asthma (p value 0.012).

Conclusion: HFNC treatment in children with respiratory distress had good efficacy. Consideration of early
treatment of respiratory distress with HFNC could reduce the chance of intubation and can reduce clinical
symptoms.

Keywords: High flow nasal cannula (HFNC), Respiratory distress in pediatric patient
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Prevalence and associated factors of feeding difficulties in typically developing preschool children
in Sunprasitthiprasong Hospital
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Abstract

Background: Feeding difficulties in early childhood are common and can adversely affect growth, nutrition, and
long-term health. Despite global data, local epidemiological evidence in Thailand particularly among typically
developing preschool children remains limited, and potential modifiable factors have not been thoroughly explored.
Objectives: To determine the prevalence of feeding difficulties and identify associated sociodemographic and
behavioral factors among typically developing preschool children.

Methods: A prospective study was conducted among 385 children aged 6 months—6 years attending the outpatient
department of Sunpasitthiprasong Hospital, Ubon Ratchathani. Feeding behavior was assessed using the Thai
version of the Montreal Children’s Hospital Feeding Scale (MCH-FS-TH), validated for psychometric properties.
Statistical analyses included descriptive statistics, Pearson’s Chi-square test, and multivariable logistic regression to
identify independent predictors of feeding difficulties.

Results: The prevalence of feeding difficulties was 31.9%. Multivariable analysis revealed that preterm birth
(adjusted odds ratio [AOR] = 2.09, 95% CI: 1.05-4.19) and screen media use during meals (AOR = 2.30, 95% CI:
1.31-4.02) significantly increased the likelihood of feeding difficulties. Low weight-for-age (Z3rd percentile)
showed a borderline association (AOR = 1.98, 95% CI: 0.98-3.99). No significant associations were found with

parental education or family income.
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Conclusions: Feeding difficulties affect nearly one-third of typically developing preschoolers in this Thai cohort,
with preterm birth and screen media use during meals emerging as key modifiable risk factors. These findings
highlight the need for targeted parental guidance and early interventions, particularly discouraging screen use
during meals and providing closer feeding behavior monitoring for preterm children.

Keywords: Feeding difficulties, Typically Developing Preschool Children, Preterm birth, Screen media use during

meals, Sociodemographic factors
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Outcome of SARS-CoV-2 infected infants without symptoms and signs of lower respiratory tract
infection compared between normal and abnormal chest X-ray groups
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Abstract

Background: Currently SARS-CoV-2 infection causes less severe infection, however infants under 1 year old,
who are considered as a high-risk group for severe manifestations, are more likely to be hospitalized and receive
chest X-ray in most cases.

Objective: To study treatments and outcomes of hospitalized COVID-19 infants with absent symptoms and
signs of lower respiratory tract infection (LRTI), comparing between a normal chest X-ray group and an
abnormal chest X-ray group, in order to determine the necessity to perform chest X-ray in this population.
Methods: A cross-sectional study was conducted on COVID-19 infants who were hospitalized during March 1,
2022 to June 30, 2023 in QSNICH. Patients with LRTI, underlying conditions with pre-existing abnormal chest
X-ray and no x-ray reports via radiologists were excluded. Clinical data, treatment and outcomes were analyzed.
Result: Among 208 patients, there were 96 (46.2%) infants with normal chest x-ray and 112 (53.8%) infants
with abnormal chest x-ray. All of them received oral favipiravir as an antiviral agent. None of normal chest x-ray
group developed LRTI, meanwhile 4 of 112 patients in abnormal chest x-ray group proceeded to LRTI (0 vs
3.6%, p value 0.47), substituted favipiravir to intravenous remdesivir (0 vs 3.6%, p value 0.27), and 3 of them
obtained antibiotics (0 vs 2.6%, p value 0.43). Defervescence times after receiving antiviral agents, duration of
upper respiratory tract symptoms and length of hospital stay were not statistically different between two groups
133.2(24,72) vs 36.2(24,72) hrs. (p value 0.076), 2.44 (0.93) vs 2.56 (0.54) days (p value 0.34) and 2.81 (1.03) vs

2.80 (0.95) days (p value 0.23) respectively. All of them made a full recovery.
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Conclusion: There was no statistically significant difference in treatments and outcomes in COVID-19 infants,
presenting with no clinical manifestations of LRTI, compared between normal and abnormal chest X-rays group.
Performing chest X-ray may not be necessary in COVID-19 infants who do not have symptoms and signs of
LRTIL

Keywords: Infant, coronavirus disease 2019, COVID-19, SARS-CoV-2, Chest x-ray, radiograph
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a3

' = 1 A ' o = Y aa = 9 Y .
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ananszaL p value <0.05
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UAKUNTINIVYNIHUA 208 518 L!‘U\i!ﬂuﬂﬁjﬂﬂuﬂalﬂﬂcﬁlﬁﬂﬂ@ﬂﬂﬂﬂ 96 518 (3089 46.2) Hagnqun

a

Nratonwisdleanalnd 112 319 Govaz 53.8) T@ﬂﬁluﬂ’cjuﬁﬁwagaﬂmiﬁfﬂaﬂﬂﬂa Aumeae 46 519
(§ouaz 47.9) ﬁmqmﬁﬂ (mean (SD)) 4.93 (3.34) 1hou U13a1l523167 3 518 Foaz 0.03) uaziiniig
Tasuinmsina 94 518 (%’aﬂaz 98) magﬁmﬁ’mﬁu 13789 (%’aﬂaz 1) uazﬁmﬁﬂﬁmiwmmcﬁ 1319
(%'aﬂaz 1) uaﬂundmﬁﬁwamnmis‘fﬂaﬂﬁﬂﬂﬂa Aumare 65 318 (%’aﬂaz 58) ﬁmqmﬁa 4.38 (3.34)
o 115p1sed167 4 518 Gowaz 0.03) wazlinz Invuimsiad 110 918 Gewvaz 98.2) AR
1510 Zovaz 0.8) uazihminginiunaet 1 518 Zovaz 0.9) I@EJﬂT’e)an,aﬁrugwuﬁy’wm”lajwummgmﬂ@iw
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nguitd nguiia p value
waenatsdilenilni wawnwsdleannlnf
I (Gesaz) S Gewaz)

N=96 N=112
G
® 91y 46 (47.9) 65 (58.0) 0.145
91¢, mean+SD 4.93+£3.34 4.38+3.34 0.264
Tsnlszdian 3(0.03) 4(0.03) 0.327
IRREALIS ATRIRE
® ina 94 (98) 110 (98.2) 0.988
° ﬁ’qw NNy 1(1.0) 1(0.9) 0.734
o shwnindniunasd 1(1.0) 1(0.9) 0.326
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nquiiinatenmsdiloaind 96 510 sz 5 1dnnae Gevaz 100) ﬁ"lmmzﬁwjﬂ 95 510 (3o0ay
98.9) io1MeunI0o10991511a1 18 518 (Fooay 18.7) SuUszmueImis ldanas 39 510 Gooag 40.6) i
iy 23519 (Zosaz 2) 1un15A579319018 N body temperature (BT) > 37.5 °C 89 518 (Y00 92.7)
tachycardia 17 51¢ (%)EJEJEW 17.7) sign of dehydration 33 518 (%’aﬂax 34.3) injected pharynx and tonsils 17
18 $ovaz 17.7) Hiu 1 910 Gosas 1) uaznnatedl spo, > 95% (ovaz 100)

lunquitiinaenansdieaialnd 112 310 $15 30 14 leuazihynnnae Gesas 100) Herden
w%dwqmmzmm 26 318 (%'aﬂaz 23.2) Suilsgnuemis ldanad 40 51e (%’aﬂaz 35.7) ﬁﬁu 2918 (%)’E]EJ
a2 1.7) TunsA3529519018 WU BT > 37.5 °C 106 510 (?aﬂaz 94.6) tachycardia 29 18 (%’aﬂaz 25.8) sign of
dehydration 34 518 (%’aﬂaz 30.3) injected pharynx and tonsils 14 318 ($ovas 12.5) uaznﬂiwﬁ SpO, >
95% (F98a2 100) T@sjmmsu,azmmmﬁ@wmﬁ’aﬁmmju"lajwumwmmm&iwﬁﬁﬁﬂéwﬁ’mumwﬁﬁﬁ
(minﬁ 2)
HanI ol iiams

Glm%mfﬁt%’ﬁm?%aﬁwm”lﬁ"i"umimn complete blood count (CBC)Tﬂﬂuﬂchnﬁiwamﬂmﬁ
Uoaind 96 518 ﬁﬂ'”lmalﬂ hemoglobin 11.7g/dL, hematocrit 35%, white blood cell count 10,840 cells/pL,
platelet count 392,814.2/uL Lmﬂuﬂduﬁﬁwamﬂmiﬁﬂ@ﬂﬁﬂﬂ nA 112518 3 Hb 11.9 g/dL, Het 35.9%,
WBC 11,478 cells/uL 1182 platelet count 365,275/uL TagHa CBC maqﬁy’qﬁmmju“hjwummu@ﬂmqﬁﬁ

@
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nauny NN p value
waenastloailn natenastloanailnd
o Y o Y
NuIU Gosaz) I (Gosaz)
N=96 N=112
91013
14 96 (100) 112 (100) -
Towazaiyn 95 (98.9) 112 (100) 0.270
9UVIUNTOD1YINTZINAD 18 (18.7) 26 (23.2) 0.432
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ncju‘ﬁﬁ ﬂijuﬁﬁ p value
watenatsdilenilni waensdlenrinlni
NI (Gesaz) N Gewaz)

N=96 N=112
Sudlsymuenng laanas 39 (40.6) 40 (35.7) 0.460
o 2(2.0) 2(1.7) 0.871
9IMIUETA
BT >37.5°C 89 (92.7) 106 (94.6) 0.560
Tachycardia 17 (17.7) 29 (25.8) 0.154
Sign of dehydration 33 (34.3) 34 (30.3) 0.537
Injected pharynx and tonsils 17 (17.7) 14 (12.5) 0.292
Rash 1(1) 0 0.274
SpO2 > 95% 96 (100) 112 (100) 0.108
HaN 1ol AN
Hb (g/dL), mean+SD 11.7+1.09 11.9+1.64 0.076
Hct (%), mean+SD 35+2.19 359+ 3.83 0.344
WBC (cells/uL), mean+SD 10,840+2,326.97 11,478+5,515.63 0.232
Platelet count (/uL), mean+SD 392,814.2+237,383.47 365,275+61,013.00 0.264

BT: body temperature, CBC: complete blood count, Hb: Hemoglobin, Hct: hematocrit, WBC: white blood cell

count
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bilateral infiltration 14111A 76 316 (Y00a2 67.8) unilateral infiltration 36 510 (Y0AY 32.2) ANHULIOAHISH
oafiAadnfAutsn 1y infiltration WY interstitial infiltration 30 figa 58 318 ($08az 51.7) AMWAIY ground
glass opacities 29 318 (%’aﬂaz 25.8) peri-bronchial thickening 23 518 (%IE’J g0 20.5) 1A alveolar infiltration

2 518 Govaz 1.7) (131990 3)
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v Goway)
N=112
Location
Bilateral infiltration 76 (67.8)
Unilateral infiltration 36 (32.2)
Infiltration
Interstitial infiltration 58 (51.7)
Ground glass opacities 29 (25.8)
Peri-bronchial thickening 23 (20.5)
Alveolar infiltration 2(1.7)
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.. A aa 9 v Yo .. . = o A ~
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ncju‘ﬁﬁ ﬂﬁjﬂl‘?'ld p value
waenwistdenilnd watenawstenrinlnd
NI (Gesaz) NI (Sesaz)

N=96 N=112
o lsa
® TFavipiravir 96 (100) 100 (100) 0.100
® Remdesivir 0 4 (3.6) 0.274
b 0 3(2.6) 0.432
mﬂﬁ}ﬁﬁﬁmmﬁmﬁa@ﬁw 96 (100) 112 (100) 0.102
sraznaved lindannldsy 33.2(24,72) 36.2 (24, 72) 0.076
o lsa
Mean (min, max), hrs
S2zNANTeIMINITLUY 2.44(1,5) 2.56 (1, 6) 0.344
meladiuuu
Mean (min, max), days
5ZZAINTUOU 15INe1LIa 2.81(1,7) 2.80 (1, 8) 0.232
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remdesivir 4NY 52821301 MaaMa9917 1@5 U8 antivirus Glmmazﬂqmﬂumﬁ f1® peri-bronchial thickening
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infiltration N3zozIaUNAe 28.1 ¥2 143 uazluNqu alveolar infiltration N3zazaunde 30.2 $21u3 Tudiu
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NQW ground glass opacities 328217010 1.30 I NQY interstitial infiltration V5L HLIAUNAY 1.35 uaE

QW alveolar infiltration N3zazrIaunay 1.21 Ju Tudiuszezna1n1sueu 15ane1U1a NG peri-bronchial

thickening W3282178 1R AY 1.38 U NgY ground glass opacities N328L1IAUNAY 1.21 TU NQW interstitial
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peri-bronchial ground glass interstitial alveolar p value
thickening opacities infiltration infiltration
v Goway) | v Geway) | 91w BGeway) | wu (Geu
N=23 N=29 N=58 av)
N=2
nduhia
®  Favipiravir 23 (100) 27 (93.1) 56 (96.6) 2 (100) 0.096
® Remdesivir 0 2(6.9) 2(3.4) 0 0.100
11 u 0 2(6.8) 1(1.7) 0 0.468
52eznaved 191 dann 29.1 (24, 72) 32 (24, 72) 28.1 (24, 72) 302 (24, 72) 0.920
Ia5suendsa
Mean (min, max), hrs
i$ﬂ$L3a1ﬁ§®1ﬂﬁﬂN 0.83(1,2) 1.30(1, 3) 1.35(1, 6) 1.21(1, 3) 0.997
szuumeladiuuu
Mean (min, max), hrs
JEYLININTUDU 1.38 (1, 8) 1.21 (1, 3) 1.36 (1, 3) 1.00 (1, 2) 0.997
Tsawenina
Mean (min, max), hrs
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peri-bronchial ground glass interstitial alveolar p value
thickening opacities infiltration infiltration

o Y o Y o v o v
QI (F88A) | MU (F98AL) | MU (FBBIAY) | NUIU (398

N=23 N=29 N=58 av)
N=2
WANITNH
wailulna 23 (100) 27(93.1) 56 (96.6) 2 (100) 0.142
omslasunas Taoia 0 2(6.9) 2(3.4) 0 0.541
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Abstract

Background: The re-emerging of vaccine preventable disease, including respiratory diphtheria reflected gaps of
the immunization-administration system among migrants of countries affected by political or armed conflicts.
Objective: To describe the clinical characteristics, management strategies, and outcomes of pediatric diphtheria
cases in Thailand-Myanmar border at Mae Sot Hospital, Tak province, in 2024.

Methods: A retro-prospective descriptive study was conducted by reviewing the medical records of five
pediatric patients diagnosed with diphtheria, confirmed either by laboratory testing or clinical criteria. Data
collected included demographics, immunization history, clinical manifestations, complications, treatment
modalities, and clinical outcomes.

Results: Five Myanmar pediatric patients were diagnosed respiratory diphtheria. One case lived in Myanmar and
the remaining were in Mae Sot. They were among 4.25-9.08 years old and did not achieve vaccination schedule.
Most of them presented with fever, sore throat, and pharyngeal diphtheric patch. Confirmatory lab was
performed in 4 cases and the other was presumed clinically diagnosis as diphtheria. Severe complications
included upper airway obstruction (2 cases), myocarditis (2 cases), acute kidney injury (2 cases), and neuritis (1
case). The overall case fatality rate was 40%, with myocarditis being the leading cause of death.

Conclusions: Diphtheria remains a significant public health concern among migrant populations and in high-risk
areas due to inadequate immunization coverage. Efforts to ensure comprehensive vaccine coverage among both
Thai population and migrants are essential to establish herd immunity and prevent the re-emergence of vaccine-
preventable diseases.

Keywords: diphtheria, re-emerging, vaccination, migrate
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