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Sleep characteristics, sleep evaluation, and initial management of sleep problems in children and adolescents
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Abstract

Sleep patterns, sleep disorders, and sleep management for children and adolescents are obviously
different from adult population. These differences are also observed among each stage of childhood.
Pediatricians should know the sleep characteristics in children and able to suggest parents on the initial
management of sleep problems. The screening with “BEARS” which each alphabet represents sleep
behaviors and common sleep problems. B for Bedtime problems, E for Excessive daytime sleepiness, A
for Awakening during the night, R for Regularity for bedtime and waketime as well as sleep duration, and
S = Sleep-disordered breathing including snoring and sleep apnea. For initial management of sleep
problems, the principle of sleep hygiene for children and adolescents are important. It consists of regular
daytime activities, regular bedtime and waketime, consistent bedtime routine, using bed and bedroom for
sleep only, and appropriate bedroom environment for sleeping.

Keywords: sleep, sleep problems, sleep screening questions, sleep hygiene
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Prevalence of fat-soluble vitamins deficiency in patients with post hepaticoportoenterostomy biliary atresia
Kornkanok Srimanus, Narumon Tanatip, Alisara Damrongmanee, Nuthapong Ukarapol

Department of Pediatrics, Faculty of Medicine, Chiang Mai University, Thailand

Abstract

Background: One of the under-recognized complications in children with extrahepatic biliary atresia
(EHBA) is fat-soluble vitamins (FSV) deficiency, which if left untreated, inevitably compromises long-
term clinical outcomes, including liver transplantation (LT).

Objectives: To primarily evaluate the prevalence of fat-soluble vitamins (FSV) deficiency in children
with EHBA. The secondary objective was to explore any possible associated risk factors.

Methods: The data were collected from patients diagnosed with EHBA who underwent hepaticoportoenter
ostomy (HPE) via a cross-sectional study conducted from February 2022 to June 2023. FSV deficiency
was diagnosed if there was one of the followings: 1) vitamin A level < 0.7 micromol/L, 2) serum 25-OH
D < 20 ng/mL, 3) vitamin E to cholesterol ratio < 2.22 micromol/mmol, or 4) INR > 1.5 correctable with
parenteral vitamin K administration. The prevalence of FSV deficiency was presented as frequency and
percentage.

Results: Thirty EHBA patients (13 males) with an average age of 7.9 years old were consecutively
enrolled. The prevalence of at least one FSV deficiency was 36.7% (95% CI 18.4, 54.9), in which the
most common one was vitamin A deficiency (36.7%), followed by the deficiency of vitamin D, E, and K,
respectively. Univariate analysis showed statistically significant differences in success rate of Kasai’s
operation, hepatomegaly, albumin, total bilirubin, direct bilirubin, hemoglobin level, anemia for ages,
ESR, CRP, BUN, creatinine level, and PELD score between those with and without any FSV deficiency.
Conclusion: Vitamin A deficiency was the most frequently observed. Adequate vitamin supplementation
should be carefully reviewed to prevent its deficiency, particularly in EHBA patients with high PELD
scores, potentially indicative of LT.

Keywords: biliary atresia, child, nutrition, fat-soluble vitamins, deficiency
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Introduction

Neonatal jaundice caused by extrahepatic biliary atresia (EHBA) is one of the most critical
cholestatic conditions which urgently requires surgical correction and proper management to prevent
progressive hepatic fibrosis, cirrhosis, and eventually liver failure. Its pathogenesis remains unclear.
Genetic mutation, biliary tract/vascular malformation, infections, and toxin exposure have been
investigated as possible causes of the discase.” Kasai’s hepaticoportoenterostomy (HPE) has still been
accepted as a curative treatment, although its outcomes are variable and dependent on several factors.
Patients with unfavorable surgical outcomes experience progressive chronic liver disease, portal
hypertension, variceal bleeding, cholangitis, fat malabsorption, and fat-soluble vitamins deﬁciency.z_5
These complications, if inappropriately treated, can affect post-liver transplant (LT) outcomes. Inadequate
supplementation of fat-soluble vitamins can impair immune functions, epithelial regeneration, bone
composition, neurological development, and liver coagulation factors synthesis, leading to increased
susceptibility to infections, fractures, neuromuscular diseases, bleeding, etc.

Although there have been established nutritional guidelines for infants with cholestasis, protein-
energy malnutrition, and fat-soluble vitamins deficiency have still been continuously reported. Dong, et al.
reported 15.3%, 8.5%, and 3.6% of patients with biliary atresia developed at least one fat-soluble vitamins
deficiency after Kasai’s operation at one, three, and six months, respectively.6 Patients with high AST,
ALT, ALP, GGT, and total bilirubin tended to compromise fat-soluble vitamins absorption. This
comprehensive information would help physicians provide appropriate and individualized nutritional

adjustments.

Objectives
This study primarily aimed to determine the prevalence of fat-soluble vitamins deficiency in
pediatric patients with EHBA after HPE at Chiang Mai University (CMU) Hospital. Exploring potential

clinical risk factors was a secondary objective outcome.

Method

All biliary atresia patients younger than 15 years old in outpatient setting who underwent Kasai’s
operation were asked for written informed consent and consecutively enrolled in this cross-sectional study
from February 2022 to June 2023. The initial sample size estimation of 49 subjects, based on the
prevalence of previous studies”’, was calculated. The patients were excluded from the study if having 1) a

recent infection or critical illness within four weeks at the enrollment, 2) liver transplantation, and 3)
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co-morbidities, including enteropathy, renal diseases, endocrine disorders, and coagulopathy from
hematologic conditions. Demographic information, medical history, current medications, dietary history,
and estimated daily sunlight exposure time were systematically reviewed from the medical records and
history taking. Physical examination was performed focusing on clinical signs of fat-soluble vitamins
deficiency. Besides basic laboratory data, fat-soluble vitamins levels were assessed, in which vitamin A
and E levels were measured by high-performance liquid chromatography (HPCL) using a 1260 Infinity II
LC system (Agilent, USA), whereas the serum vitamin D (250H-D) level was analyzed by
electrochemiluminescence immunoassay (ECLIA) method using the Cobas e411 analyzer (Roche,
Switzerland). Vitamin K status was indirectly assessed by INR level measured by
Turbidimetric/Coagulometric measurements by ACL TOPS500 analyzer. Uncorrectable INR with
parenteral vitamin K administration was defined as poor hepatic synthetic function and/or liver failure,
otherwise, it would be secondarily considered as malabsorption. Fat-soluble vitamins deficiency was
diagnosed if if there was one of the followings: 1) vitamin A level < 0.7 micromol/L, 2) serum 25-OH D <
20 ng/mL, 3) vitamin E to cholesterol ratio < 2.22 micromol/mmol, or 4) INR > 1.5 which was normalized
after parenteral vitamin K administration. For the statistical analysis, the qualitative data would be
descripted and presented as frequency/percentage, whereas the quantitative data will be summarized either
as median (IQR) or mean (SD). Further comparative analyses with either Chi’s square or an appropriate
non-parametric test using a p < 0.05 was carried out to determine any feasible associated factors. The
study protocol (code: PED-2564-08631) was approved by the Research Ethics Committee of the Faculty

of Medicine, Chiang Mai University.

Results

Thirty EHBA patients (13 males) with an average age of 7.9 years old were enrolled in the study.
Mean (+SD) age of surgery is 86.6 (+ 40.9) days. Eighty percent of the patients had successful Kasai's
operation, based on clearance of jaundice after 3 months of the surgery.8 Of those, 83.3% experienced
cholangitis with a mean number of cholangitis episodes of 3.9. Other complications related to the
underlying disease including GI bleeding, fracture, steatorrhea, ascites, and non-GI hemorrhage were
observed in 20, 13.3, 6.7, 6.7, and 6.7%, respectively. The anthropometric study showed underweight and
stunting in six children, whereas two had low mid-upper arm circumference by age. During the study
period, merely 40, 56.7, 26.7, and 3.3% of the cases were being supplemented with vitamins A, D, E, and
parenteral vitamin K, respectively. The baseline demographic and clinical characteristics were shown in

Table 1.
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Table 1 Demographic, medical history, and relevant physical examination data (N = 30)

Parameter N=30

General demographic parameter

Age (month, mean = SD) 94.5 +49.3
Age of surgery (day, mean + SD) 86.6 +40.9
Duration after Kasai’s operation (month, median (IQR)) 94.4 50.2-137.9
Sex (male) (n, %) 13 43.33
Nutritional history and parameter n %
Exclusive BF > 6 months 14 46.7
MCT-containing formula supplementation 2 6.7
Adequacy of milk consumption (>480 ml/day) 25 83.3
Adequacy of sunlight exposure (>15 min/day) 24 80.0
Receiving vitamin A supplementation 12 40.0
Daily dose of vitamin A supplementation (IU/day, mean + SD) 2,833 +1,154
Receiving vitamin D supplementation 17 56.7
Daily dose of vitamin D supplementation (IU/day, mean + SD) 4,321 +3,101
Receiving vitamin E supplementation 8 26.7
Daily dose of vitamin E supplementation (IU/kg/day, mean + SD) 15.52 +10.51
**Periodically receiving vitamin K supplementation, parenteral route 1 33
History of illnesses n %
History of GI bleeding 6 20.0
***History of bleeding at other sites 2 6.7
History of steatorrhea 2 6.7
History of cholangitis 25 83.3
Number of cholangitis (n = 25, mean + SD) 3.9 +34
History of fracture 4 13.3
Abnormal physical examination n %
Hepatomegaly 21 70.0
Splenomegaly 17 56.7
Ascites 2 6.7
Clubbing of fingers 12 40.0
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Abnormal physical examination (A19) n %

Fracture from physical examination 1 33
Signs of vitamin A deficiency (keratomalacia and Bitot’s spot) 0 0.0
Hyperreflexia 3 10.0
Cerebellar signs 0 0.0

*The recorded patients had received medium-chain triglycerides (MCT) containing formula during the
study period.
**Depending on INR level at each visit

*** Intracerebral hemorrhage and hematoma on cheeks

Regarding FSV status, we found that vitamin A was the most vulnerable nutrient to become
deficient compared to the others. This study demonstrated vitamin A deficiency in 36.7%, followed by
vitamin D, E, and K deficiency in 6.7, 6.7, and 3.3% of the study population, respectively. Overall, the
prevalence of at least one FSV deficiency was 36.7% (95% CI 18.4, 54.9). Apart from FSV, we also
investigated the prevalence of iron and vitamin C deficiency, which were 33.3% and 27.3%, respectively.
Eight of 30 had anemia for age, of which five and three were associated with iron deficiency and chronic
disease, respectively. In the failed Kasai's operation group, 83.3% exhibited at least one FSV deficiency,
whereas in the successful group, only 20.8% had at least one FSV deficiency. Laboratory data and

primary study outcomes were shown in Table 2.

Table 2 Laboratory data and primary outcomes (N = 30)

Parameter Median IQR
Hb (g/dL) 12.5 (10.9, 13.3)
Het (%) 36.9 (34.2,39.7)
Platelet count (x10’/L) 123 (83,217)
TSAT (%) 24.2 (14.9, 32.3)
TSAT<16% (n, %) 10 333
Ferritin (mcg/L) 65 (23,118)
Anemia (n, %) 8 26.7
Iron deficiency anemia (n, %) 5 16.7
Anemia of chronic disease (n, %) 3 10.0

@
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Parameter Median IQR

INR 1.03 (0.96, 1.1)

PTT (s) 36.4 (34.1,39.1)
Albumin (g/dL) 4.1 (3.6,4.4)
Globulin (g/dL) 3.2 (2.7,3.7)
Alkaline phosphatase (IU/L) 373.5 (279, 524)

AST (IU/L) 75.5 (37, 120)

ALT (IU/L) 50.5 (26, 82)

Total bilirubin (mg/dL) 1.3 (0.6, 2.6)

Direct bilirubin (mg/dL) 0.6 (0.3,1.9)

GGT (IU/L, median (IQR)) 95.5 (42, 230)
Nutritional deficiency status n % (95% CI)
Iron deficiency 10 33.3(15.4,51.2)
Vitamin A deficiency (< 0.7 mcmol/L) 11 36.7 (18.4, 54.9)
Vitamin D deficiency (250H vitamin D < 20 ng/mL) 2 6.7 (0, 16.1)
Vitamin E deficiency by level definition (< 10 memol/L) 1 3.3(0,10.1)
Vitamin E deficiency by ratio definition (< 2.22) 2 6.7 (0, 16.1)
Vitamin E deficiency (Summary) 2 6.7 (0, 16.1)
Vitamin K deficiency (INR > 1.5, correctable w/ vitamin K) 1 3.3(0,10.1)

At least 1 fat soluble vitamin deficiency 11 36.7 (18.4, 54.9)
*Vitamin C deficiency (<11 mcmol/L) 6 27.3(7.1,47.5)
*n =22

After applying Chi-square and Mann-Whitney U tests for univariate analysis, significant risks that
compromised the FSV status were identified including the presence of hepatomegaly and anemia, lower
albumin, hemoglobin, BUN and Cr levels, and higher total bilirubin, direct bilirubin, ESR, CRP, and
PELD score (Table 3).” Figure 1 clearly showed a significantly higher TB and DB level in EHBA patients
having at least one FSV deficiency compared to those without. Unfortunately, when applying multivariate

analysis, none of these factors was found to contribute to the risk of FSV deficiency in our population.
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Table 3 Risk analysis for any FSV deficiency in EHBA children (univariate analysis)

Parameter Any FSV def. (n=11) No FSV (n=19) p value
Clinical parameter

Age (mo), median (IQR) 79.2 (22.6, 141.9) 98.8 (66.3, 133.4) 0.561
Age <5y,9(30%) 5 (55.6%) 4 (44.4%) 0.161
Age at HPE, median (IQR) 67 (34, 104) 90 (79, 113) 0.089
Successful Kasai’s operation, 24 (80%) 6 (25%) 18 (75%) 0.008
Underweight (weight <P3), 6 (20%) 3 (50%) 3 (50%) 0.380
Stunting (height <P3), 6 (20%) 3 (50%) 3 (50%) 0.380
MUAC (< P3), 2 (6.7%) 2 (100%) 0 0.126
Hepatomegaly, 21 (70%) 11 (52.3%) 10 (47.6%) 0.006
Splenomegaly, 17 (56.6%) 7 (41.2%) 10 (58.8%) 0.558
History of GI bleeding, 6 (20%) 4 (66.7%) 2 (33.3%) 0.088
Ascites, 2 (6.7%) 1 (50%) 1 (50%) 0.607
Steatorrhea, 2 (6.7%) 2 (100%) 0 (0%) 0.126
History of cholangitis, 25 (83.3%) 9 (36%) 16 (64%) 0.865
Number of cholangitis, median (IQR) 3(1,5) 2(1,5) 0.446
Laboratory parameter

Albumin g/dL, median (IQR) 3.6(3.2,3.8) 4.4 (4,4.7) <0.001
AST IU/L, median (IQR) 105 (60, 241) 69 (36, 117) 0.106
ALT IU/L, median (IQR) 63 (40, 82) 43 (21,72) 0.245
TB mg/dL, median (IQR) 2.59(1.52, 6.32) 0.73 (0.46, 1.88) 0.002
DB mg/dL, median (IQR) 1.96 (1.08, 5.94) 0.34(0.22, 0.81) 0.001
GGT IU/L, median (IQR) 149 (63, 238) 87 (32,213) 0.355
Hb g/dL, median (IQR) 10.8 (10.5, 12.1) 12.7 (12.2,13.3) 0.010
TSAT %, median (IQR) 25.35(13.68, 31.21) 23.08 (14.99, 33.22)  0.451
Ferritin microgram/L, median (IQR) 118 (23, 164) 35(22,78) 0.138
Anemia for age, 8 (26.7%) 6 (75%) 2 (25%) 0.028
ESR mm/h, median (IQR) 24 (10, 53) 6.5(5,9) 0.006
Elevated CRP > 5 mg/L, 5 (16.7%) 5 (100%) 0 0.003
BUN mg/dL, median (IQR) 7 (6, 10) 10 (7, 12) 0.034
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Laboratory parameter (19)

Cr mg/dL, median (IQR) 0.28 (0.19, 0.34) 0.35(0.29, 0.43) 0.035
Other parameters
UDCA treatment, 26 (86.7%) 11 (42.3%) 15 (57.7%) 0.102

PELD score, mean (SD) 4.25(8.4) 0.95 (3.78) 0.030

MUAC: mid-upper arm circumference, AST: aspartate transferase, ALT: alanine transaminase, TB: total
bilirubin, DB: direct bilirubin, GGT: gamma-glutamyl transferase, Hb: hemoglobin, TSAT: transferrin
saturation, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, BUN: blood urea nitrogen, Cr:

creatinine, UDCA: ursodeoxycholic acid, PELD: pediatric end-stage liver disease
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Figure 1 Total and direct bilirubin levels in EHBV children with and without FSV deficiency

Discussion

In patients with EHBA, malnutrition, particularly FSV insufficiency has seldom been a top
priority of attention, when compared to more serious complications such as esophageal variceal bleeding,
hepatopulmonary syndrome, portopulmonary hypertension, massive ascites, and liver failure. This study
surveyed the prevalence of FSV deficiency among EHBA Thai children at CMU hospital, the magnitude
of which was undoubtedly high and should not be ignored. The overall prevalence of at least one FSV
deficiency was 36.7% (95%CI 18.4, 54.9), in which vitamin A was the most common FSV deficiency,
followed by vitamin D, E, and K, respectively. Even among successful Kasai's operation patients, the
prevalence of FSV deficiency remained at 25%. Apart from FSV, we also found that our study population

had a high prevalence of iron (33.3%) and vitamin C (27.3%) deficiency. The results were consistent with
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previous reports from urban and rural areas in Thailand, where iron deficiency remained the most
common nutritional problem in children, followed by vitamin D and vitamin A deﬁciency.lo These may
partly be explained by lower storage of iron and vitamin A in younger children accompanied by relatively
rapid cellular growth and differentiation compared to adults."' Compared to other FSV, the prevalence of
vitamin K deficiency in this study is relatively low, this may be attributed to the selected method of
measurement, using INR instead of vitamin K level, in which the later could be more sensitive in
detecting early vitamin K deficiency. A cohort study from China reported incidence of one or more
deficiencies of vitamin A, D, or E in biliary atresia children at two weeks, 1, 3, and 6 months after HPE of
27.8, 15.2, 8.5, and 3.6%, respectively. Although there was an improvement trend, vitamin A, like ours, is
the most compromising nutrient, with 6.8% of BA children showing its deﬁciency.6 However, there was a
relatively high incidence of at least one FSV insufficiency in BA children of 58, 53, and 57% at one,
three, and six months after HPE was reported in a US study.7 Although it is not possible to directly
compare the results from any part of the world due to different methodology, demographic, and
geographic distribution, this silent but significant problem should not be ignored, especially in the era of
liver transplantation, in which nutritional status is one of the outcome determinations.

Besides the well-known roles of FSV in health, several studies have recently shown that the
degree of vitamin D insufficiency is associated with the severity of liver fibrosis. A decrease in an
inhibitory signal on the TGF-beta/SMAD-dependent transcriptional response of pro-fibrotic gene in the
hepatic stellate cells has been postulated as a pathogenesis link.””" An animal model study also showed
that vdr " mice developed more bile duct injury by losing bile duct epithelial polarity after bile duct
ligation compared to the wild-type strains.” Moreover, a clinical observational study demonstrated a
negative correlation between vitamin D levels and NAFLD fibrotic score.'® Therefore, the role of vitamin
D could be far beyond muscle and bone.

Regarding risk evaluation, only univariate analysis could be performed in this study due to the
limited sample size. In alignment with previous reports,ﬁ'7 EHBA children with high bilirubin levels in
accordance with failed Kasai’s operation tended to be at risk for the development of FSV insufficiency.
Shneider et al.” showed that infants with BA having TB > 2 mg/dL are at risk for FSV deficiency. Venkat
et al.” also found negative correlations between TB and vitamin A, D, and E levels. This finding was
further supported by our study, in which all 11 EHBA children with TB < 2 mg/dL, not receiving FSV
supplementation, did not have biochemical evidence of any FSV deficiency. Elevated total and direct
bilirubin levels could result in increased fat malabsorption, thereby leading to a higher prevalence of FSV

deficiency. We also observed significant lower levels of BUN and creatinine in the FSV deficiency group,
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demonstrating the association between surrogate nutritional and FSV deficiency status. Additionally,
serum albumin level as a negative acute phase reactant and parameter for the nutritional status tended to
be lower in children with FSV deficiency. Serum albumin levels, in composite with total bilirubin, results
in the PELD score becoming a comprehensive risk factor for FSV insufficiency in EHBA patients.

Interestingly, the increase in inflammatory surrogate markers, including ESR and CRP was also
associated with the risk for FSV deficiency. Silva et al."® demonstrated that serum retinol levels were
inversely associated with CRP levels. The study also showed a positive and significant association
between CRP level and hepcidin level, in which hepcidin, a protein synthesized by the liver, decreases
iron absorption in the duodenum. Its genetic (HAMP gene) expression is enhanced by vitamin A
deﬁciency.19 As a nutrient having anti-inflammatory properties and growth factors for erythrocyte
progenitors, vitamin A deficiency could be a potential risk factor for EHBA children for anemia of
chronic disease as well as iron deficiency. Moreover, a high prevalence of vitamin C deficiency could
contribute to poor iron absorption in this population. Apart from those mentioned earlier, active forms of
vitamin D were able to decrease HAMP expression demonstrated in treated cultured hepatocytes and
monocytes.20 This experiment highlighted the role of vitamin D supplements in CKD patients presenting
with anemia, which could be potentially applied in EHBA children as well.

Unfortunately, only 30 patients in our center met the inclusion criteria and agreed to participate in
the study period, which does not reach the numbers of sample size estimation for prevalence study,
leading to less precised prediction of the prevalence rate with a wide range of 95%CI. Additionally, this
definitely reduced statistical power to determine associated risks, in particular applying multivariate

analysis.

Conclusion

In summary, the prevalence of FSV deficiency is not uncommon in EHBA patients. Among them,
vitamin A insufficiency was the most frequently observed, which was consistent with malnutrition in
children reported all over the world. Adequate vitamin supplementation should be carefully reviewed to

prevent its deficiency, particularly in EHBA patients with high PELD scores, potentially indicative of LT.
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Abstract

Background: Cerebral palsy (CP) is a commonly encountered condition in Thailand, impacting various
bodily systems and leading to a higher prevalence of nutritional deficiencies compared to the general
pediatric population. This includes a deficiency in micronutrients such as vitamin D, which is crucial for
muscle and bone health as well as the immune system. Deficiency in vitamin D may increase the rates of
mortality and infection.

Objective: This study aims to investigate the prevalence of vitamin D deficiency in children under 18
years of age with cerebral palsy.

Methods: A cross-sectional study was conducted among CP patients aged under 18 years, diagnosed and
followed up at a neurology clinic from September 1, 2022, to September 30, 2023. The study focused on
determining vitamin D levels and factors contributing to its deficiency.

Results: Out of the 24 participants enrolled in the study, 16 were male (66.7%) and 6 were female
(33.3%). A total of 18 patients (75%) were found to have vitamin D deficiency. Prevalence of vitamin D
deficiency increase in male sex and patient with stunting status. Significant factors leading to vitamin D
deficiency included epilepsy (odds ratio 16.9, 95% CI 1.3-223.1, p value 0.03) and the use of CYP 450
inducers antiepileptic drugs (odds ratio 13.0, 95% CI 1.2-140.7, p value 0.04).

Conclusion: The study found a 75% prevalence of vitamin D deficiency among children with CP. The
significant contributing factors identified were epilepsy and the use of CYP450 inducers antiepileptic
drugs.

Keyword: vitamin D deficiency, cerebral palsy
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6-12 1) 2(33.3) 7(38.9)
>12-18 %) 1(16.7) 8 (44.4)
Tsnaudn 3(50.0) 17 (94.4) 0.01
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VoY JLAUIMAUAYNA (6/25)  I¥ALIMUUANTDUAZUIA (18/75)  p value

t1uu Gowvay) #1uau (ovay)
nfuniile
- phenytoin 1(16.7) 4(22.2) 0.77
- valproic acid 0(0.0) 7 (38.9) 0.07
- phenobarbital 0(0.0) 9 (50.0) 0.03
- levetiracetam 0(0.0) 6 (33.3) 0.10
- clonazepam 0(0.0) 5(27.8) 0.15
- lamotrigine 0 (0.0) 4(22.2) 0.21
#NUTNNGY CYP450 1(16.7) 13 (92.8) 0.01
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phenobarbital)
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- Grade IV 1(16.7) 0(0.0)
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- none 2(33.3) 12 (66.7)
- mild 2(33.3) 2(11.0)
- moderate 2 (33.3) 0 (0.0)
- severe 0(0.0) 4(22.2)
stunting 0.95
- none 1(16.7) 3(16.7)
- mild 3(50.0) 8 (44.4)
- moderate 1(16.7) 5(27.8)
- severe 1(16.7) 2(11.0)
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Relationship between nutritional status and non-verbal IQ in Thai school-age children
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Abstracts

Background: Psychosocial and biological risk factors can contribute to the development of cognitive
function in children.

Objective: The study aimed to evaluate the association between nutritional status and cognitive
performance (non-verbal IQ) in school-age children.

Method: A cross sectional study was conducted in 1,899 primary school children (aged 6-10 years) from
five parts of Thailand: Nan, Sukhothai, Surin, Udon Thani, Songkhla, Nakhon Si Thammarat, Trat,
Chanthaburi, Nonthaburi and Prachuap Khiri Khan. Anthropometric measurement including weight and
height, hemoglobin level by hemoglobinometer (Hemocue ™) and non-verbal 1Q by using Standard
Progressive Matrices (SPM) were measured individually. The study was conducted from February 2021 to
April 2022.

Result: Of 1,899 children, 973 were male. The mean age was 7.3 years old. The prevalence of stunted,
underweight, overweight and obesity were 5.3%, 1.4%, 8.7% and 7.3% respectively. Children with
anemia was 12.1 %. Mean non-verbal 1Q scores was 101.8. Increased height for age was significantly
associated with higher non-verbal 1Q but less clear relationship was seen in weight-for-height and
hemoglobin level.

Conclusion: Undernourishment assessed by height for age and low non-verbal IQ were significantly
associated in primary school children.

Keywords: height-for-age, weight-for-height, school-age children, malnutrition, non-verbal intelligence

quotient (non-verbal IQ)
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Outcomes of transporting of blood gas capillary tube samples from pediatric patients using
a customized container through a pneumatic tube system compared with delivering in-person to
the clinical laboratory unit, Lampang hospital
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Abstracts

Background: Currently, the pneumatic tube system is used in the hospitals to reduce the transportation
time of documents, medicines, and medical supplies. However, the transportation of blood gas within
hospitals still depends on available hospital couriers, who may take long transport distances and cannot
accommodate the moving promptly. Additionally, there is a lack of comparative data on blood gas values
in pediatric patients transported via the pneumatic tube system versus hospital couriers.

Objectives: To compare the differences in blood gas transit time, blood gas values and transportation cost
between a transit of blood gas sample via the customized container through pneumatic transportation
system and via hospital couriers.

Method: An experimental study was conducted to compare the differences in blood gas transit time,
blood gas values, and transportation costs between customized container through a pneumatic
transportation system and hospital couriers for infants weighing 2 kilograms or more who needed blood
gas analysis. Each sample of blood gas were transported by using both methods. Data were collected from
25 pairs of arterial blood gas samples and 36 pairs of venous blood gas samples from May 27 to
December 5, 2023.

Result: Among 61 pairs of blood gas, mean + SD of transportation time by pneumatic tube system and by
hospital couriers were 61.6 + 4.9 and 148.2 + 46.5 seconds, respectively (p value <0.001). Arterial and
venous blood gas analyses (pH, PO,, PCO, and HCO, values) showed no statistically significant difference
(p value <0.001) between the two transportation methods. There were no complications (hemolysis,

clotting and air contamination) during blood gas transportation on both methods. The transportation cost
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using the pneumatic tube system was about half that of hospital couriers (approximately 27.5 and 50 Baht
per round, respectively)

Conclusion: The blood gas values from transportation by customized container through pneumatic tube
system did not differ from hospital couriers, and the transportation cost using the pneumatic tube system
was lower than that of hospital couriers.

Keywords: customized container, blood gas values, pneumatic tube system, hospital couriers,

experimental study
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Abstract

Introduction: The standard sleeping time for preschool children recommended by the American
Academy of Sleep medicine is 10-13 hours per night. Children with developmental and behavioral
problems tend to have more sleep-related issues than general children.

Objective: To study sleep patterns and concurrent sleep associated problems in 2-6 years old children
with developmental and behavioral problems.

Method: A descriptive study was conducted in 334 pediatric patients with developmental and behavioral
problems who were presented at the Child Development Clinic, Queen Sirikit National Institute of Child
Health, between June 1% and December 31%, 2020.

Results: Among 334 children with developmental and behavioral problems, 51.5%, 32.0%, and 7.8%
went to bed at 20:00, 21:00, and 22:00, respectively. Forty-nine percent of children, 10.4%, and 5.2%
woke up at 6:00, 5:00, and 7:00 in the morning. Regarding sleeping time, 56.6%, 33.8%, and 9% of
children in our study slept for 8-10, 6-8, and 10-12 hours per night. Most children (80.2%) had sleep
problems. Common sleep problems were frequent tossing and turning (40.1%), bedwetting (36.8%),
sleepwalking (33.8%), night terrors (25.4%), night crying (22.5%), and difficulty falling asleep (15.6%).
Numbers of sleep problems vary from 1 (26.6%), 2(21.9%), 3(16.2%), 4 (8.7%) and more than 4 problems
(26.6%), respectively. Watching television/videos (76%), mobile phones/tablets using (61.7%) and
storytelling without books (85.6%) were main activities before bed, however, those were unrelated to
concurrent sleep associated problems. Children with delayed language development tended to have night-
waking sleep problems (p value 0.041), and children with delayed motor development possibly had
difficulty falling asleep (p value 0.046).

Conclusions: Children aged 2-6 years old with developmental problems have shorter sleep durations than

standard recommendations and tend to experience sleep associated problems. Therefore, providing

]
o A

74 @91 80 MUING Nsasmnsnvnaas 10 63 miui 2 wwou-Tguieu 2567



guidance on good sleep hygiene and monitoring sleep problems in children with developmental and
behavioral issues is crucial.
Keywords: sleep pattern, sleep associated problems, preschool children, developmental and behavioral

problems
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Yon1 15 19 208 62.3 177 66.0 31 47.0 0.004*

15-30 WA 36 10.8 29 10.8 7 10.6 0.960
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Total Nl Tty p value

(n=334) (n=268) (n=66)

1 fesar  swau Jewar duau Joway

30-60 U 5 1.5 5 1.9 0 0 0.587

1N 1 597109 1 33 8 3.0 3 45 0.460
MIUOUNA NI 0.294

lsivounanaiu 60 18.0 44 16.4 16 24.2

1 n%q 250 74.9 202 754 48 72.7

2 a5 23 6.9 21 7.8 2 3.0

3 adaiula 1 0.3 1 0.4 0 0
Gﬁammuauﬂmﬁu 0.572

9.00-12.00 U. 22 8.0 18 8.0 4 8.0%

12.00-15.00 1. 220 80.3 182 813 38 76.0%

15.00-18.00 1. 32 11.7 24 10.7 8 16.0%
izﬂznaﬂumﬁuauﬂmﬁu 0.595

Woni1 1 4771 21 7.7 18 8.0 3 6.0%

1-2 21w 193 70.4 157 70.1 36 72.0

2-3 4119 58 212 48 214 10 20.0

1N 3 T 2 0.7 1 0.4 1 2.0

p value from Chi-Square test, Fisher’s Exact Test and Independent t-test, * Significant at the 0.05 level
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dymnnuimvuzuou
Total Hlgym TaigiToyein p value
(n=334) (n=268) (n=66)

U Fewar 1w Sowar dwau Sevay

aInsvieni vienalliale 0.449

11118 80 24.0% 59 22.0% 21 31.8%
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dymnnuimvuzuou

Total nlgyv TaigiTayrin p value
(n=334) (n=268) (n = 66)
mon fesar  Swouw fesar wau Sesay

Wound 15 w1 44 132% 38 142% 6 9.1%

15-30 W17 106 31.7% 86 32.1% 20 30.3%

31-60 WA 65 19.5% 52 19.4% 13 19.7%

AN 60 WA 39 11.7% 33 123% 6 9.1%
uInsAnnilede Wieunuan 0.370

13118 128 383% 103 384% 25 37.9%

Wesni1 15 w1i 39 11.7% 33 123% 6 9.1%

15-30 w1 88 263% 69 257% 19 28.8%

31-60 U171 48 144% 35 13.1% 13 19.7%

AN 60 WA 31 9.3% 28 104% 3 4.5%
AUADNNIADS 113037 LaInY 0.763

13118 280 83.8% 221 82.5% 59 89.4%

Wound 15 w1 33 9.9% 29 10.8% 4 6.1%

15-30 119 13 3.9% 11 4.1% 2 3.0%

31-60 UM 4 1.2% 3 1.1% 1 1.5%

11NN 60 UIN 4 1.2% 4 1.5% 59 89.4%

i ldaya 0.634
nsznou

131189 167 50.0% 136 50.7% 31 47.0%

Weendn 15 Ui 75 22.5% 61 22.8% 14 21.2%

15-30 W17 80 24.0% 63 23.5% 17 25.8%

31-60 W0 12 3.6% 8 3.0% 4 6.1%
raniinuTag i ldaya 0.861
NN

13i1d% 286 85.6% 228 85.1% 58 87.9%

Wound 15 w1i 33 9.9% 28 104% 5 7.6%

15-30 W17 12 3.6% 9 34% 3 4.5%

31-60 U7 2 0.6% 2 0.7% 0 0%
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dymnnuimvuzuou

Total nlgyv TaigiTayrin p value

(n=334) (n=268) (n=66)

1w Sesay U Tewaz  wau Jpua

11NN 60 UIN 1 0.3% 1 0.4% 0 0%
gy 0.959
13i18% 184 55.1% 147  549% 37 56.1%
Wound 15 Wi 117 350% 93 34.7% 24 36.4%
15-30 w1 31 93% 26 97% 5 7.6%
31-60 W17 2 0.6t% 2 07% 0 0%
ﬁ\ilWﬁﬂ ﬁ%@%ﬂ\imﬁ\i 0.109
naou
13118 173 51.8% 129  48.1% 44 66.7%
Weund 15 i 88 263% 74 27.6% 14 21.2%
15-30 w1 58 17.4% 51 19.0% 7 10.6%
31-60 W17 11 3.3% 10 3.7% 1 1.5%
1NN 60 UIN 4 1.2% 4 1.5% 0 0%

p value from Chi-Square test and Fisher’s Exact Test, * Significant at the 0.05 level
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Clinical characteristics and factors affecting severity of methamphetamine withdrawal symptoms in
neonates from maternal methamphetamine use
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Abstract

Background: The prevalence of substance use among pregnant women is steadily rising, resulting in a
range of problems in newborns. Newborns who are exposed to substances often have withdrawal
symptoms, which have a negative impact on their physiological systems, requiring hospitalization and
leading to higher healthcare expenses. A study on the factors that affect withdrawal symptoms in
newborns, using the Neonatal Abstinence Scoring System (NAS score) to assess withdrawal symptoms,
can provide healthcare providers with valuable insights for effectively monitoring and treating affected
newborns, potentially reducing complications.

Objective: To analyze the clinical characteristics and identify factors that contribute to severe withdrawal
symptoms in neonates born to mothers who used methamphetamine during pregnancy.

Methods: This retrospective study utilized hospital data to identify neonates who tested positive for
methamphetamine in urine between 2019 and 202 3. Data were collected using standardized forms and
analyzed using descriptive statistics, including means, standard deviations, and logistic regression.
Results: A total of 49 newborns were enrolled. Among them, 83.7% were male, 59.2% were born
prematurely, and 65.3% had low birth weight. Out of all the newborns, 61.2% experienced mild
withdrawal symptoms, indicated by a Neonatal Abstinence Scoring System (NAS score < 4). On the other
hand, 38.8% of neonates exhibited severe withdrawal symptoms (NAS score = 4). The length of hospital
stay in the severe withdrawal symptoms group was 4.1£1.1 days. Factors affecting the severity of
methamphetamine withdrawal symptoms include term neonate (=37 weeks) (OR 4.29, 95% CI 1.15-
15.97; p value 0.030), the need for neonatal resuscitation (OR 6.46, 95% CI 1.15-36.46; p value 0.035),
and birth weight = 2,500 grams (OR 14.08, 95% CI 3.37-58.83; p value < 0.001). Multivariate analysis
identified factors associated with severe withdrawal symptoms, including a birth weight above 2,500

grams (adjusted OR 8.96, 95%CI 1.76-45.49; p value 0.008).
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Conclusion: Neonates born to mothers who used methamphetamine during pregnancy experienced
withdrawal symptoms. One-third of infants had severe withdrawal symptoms, highlighting the need for
further studies to inform infant care for mothers who abused methamphetamine.

Keywords: neonate, methamphetamine, methamphetamine withdrawal symptoms.
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Abstract

Introduction: Febrile seizures are a common pediatric condition with the potential for recurrence and the
development of epilepsy.

Objective: This study aimed to identify factors associated with recurrent febrile seizures and the
development of epilepsy in pediatric patients experiencing their first febrile seizure at Supprasitthiprasong
Hospital.

Methods: A retrospective study was conducted on pediatric patients aged 6 months to 5 years who were
diagnosed with a first episode of febrile seizure and admitted to Supprasitthiprasong Hospital from
January 2019 to December 2021. Data was collected from the electronic medical record system.

Results: The study included 248 patients with a first episode of febrile seizure, comprising 141 males
(56.9%) and 164 children under 18 months of age (66.1%). Recurrent febrile seizure occurred in 79
patients (31.9%). Upper respiratory tract infection was the predominant precipitating cause of the initial
febrile seizure. Complex febrile seizures were diagnosed in 113 patients (45.6%). A family history of
febrile seizures was noted in 37 patients (14.9%) and a family history of epilepsy was present in 5 patients
(2%). Epilepsy developed in 5 patients. Statistically significant factors associated with recurrent febrile
seizures included male sex, complex febrile seizures, and a family history of febrile seizures.

Conclusion: The factors associated with recurrent febrile seizures included male sex, complex febrile
seizures, and a family history of febrile seizures.

Keywords: Febrile seizure, simple febrile seizure, complex febrile seizure, epilepsy,

electroencephalography
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Spontaneous ruptured choledochal cyst in a child presenting with bilious ascites: A case report
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Abstract

Background: Choledochal cyst is a rare congenital abnormal dilatation of the biliary tract, with the
potential for premalignancy. Clinical presentations depend on the size of cyst and the age of onset. Only
2% show a triad of abdominal pain, abdominal mass and cholestasis jaundice. This pediatric case is an
unusual presentation with bilious peritonitis.

Case presentation: We are reporting a 2-year-old girl, first diagnosed with choledochal cyst. She
presented with progressive abdominal discomfort and abdominal distension for 13 days. Abdominal
peracentesis revealed bilious ascites with infection. An exporatory laporatomy revealed gangrenous
choledochal cyst with rupture. Cystectomy with Rouen-Y hepaticojejunmostomy were performed. Her
clinical conditon improve after surgery.

Conclusion: The 2-year-old girl, newly diagnosed with choledochal cyst presented with bilious ascites,
without previous history of jaundice, which is a rare presentation.

Keywords: choledochal cyst, bilious ascites, ascites
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Abstract

Background: Food allergy is defined as an abnormal immune response to food allergens. Food oral
immunotherapy (OIT) is a promising treatment for persistent and severe food allergies. OIT consists of
daily ingestion of increasing doses of the allergen during the build-up phase, and ingestion of a constant
dose during the maintenance phase. In build-up phase involves increasing the food allergen doses every 2-
4 weeks at the allergy clinic to observe allergic reaction and monitor vital signs for 2 hours after ingestion.
Due to the coronavirus disease 2019 (COVID-19) situation, updosing during the build-up phase or follow-
up during the maintenance phase was very challenging clinicians from facing significant limitations of
service. Many patients had to postpone the appointment, consequently, they were unable to up-dose at the
hospital as regular schedule. Therefore, we had applied a telemedicine system into our practice with food
allergy patients.

Objective: The purpose of this report is to provide information regarding the treatment of two patients
with food allergies using oral immunotherapy via telemedicine

Case report: A Thai girl of 5 years old was diagnosed with wheat anaphylaxis, and a boy of 5 years old
was diagnosed with cow milk protein allergy and treated with oral immunotherapy. As a result, a COVID-
19 outbreak occurred. Consequently, we were unable to make appointments for patients to increase their
food intake at the hospital. Telemedicine has been used in the treatment of patients with food allergies,
allowing them to increase their dosages to maintenance levels.

Conclusion: Telemedicine is the delivery of real-time healthcare services via digital communication
technologies remotely rather than face-to-face encounters between a patient and a provider. Therefore, the

treatment can continue and allows the patient to increase the amount of food to the maintenance dose
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without unnecessary delayed. Telemedicine is also convenient for patients in terms of commute, time
saving and infection risk reduction which is the concerning issue for this era.

Keywords: Food allergy, oral immunotherapy, Telemedicine, COVID-19
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Invasive intra-abdominal basidiobolomycosis in a 9-year-old girl:
A case report and literature review
Sutheera Talaichangl, Ussanee Srirompothongl, Trakarn Saelim', Piyapharom Intarawichian’
lDepartment of Pediatrics, Khon Kaen Hospital

2Department of Pathology, Khon Kaen University
Received March 13, 2024 Revised June 24, 2024 Accepted June 24, 2024

Abstract

Background: Basidiobolomycosis is a rare fungal infection that can occur in the immunocompetent hosts,
typically presenting as a subcutaneous skin infection. While invasive intra-abdominal basidiobolomycosis
is a rare manifestation.

Objective: We reported a patient with a right buttock mass, and the patient was then diagnosed with
invasive intra-abdominal basidiobolomycosis.

Case report: A 9-year-old girl presented with a history of buttock mass, progressive enlargement of
pelvic mass, and progressive clinical obstructive uropathy with increasing creatinine and oliguria. After
the additional radiological and pathological examinations, the patient was diagnosed with
basidiobolomycosis and treated with potassium iodide and co-trimoxazole for one year and five months
combined with percutaneous urinary catheter drainage for the first few weeks. After a one-year follow-up,
we found the masses had absorbed with non-recurrence of the disease. The creatinine level indicated the
normal range, and the patient eventually urinated by herself.

Conclusion: The patient with invasive intra-abdominal basidiobolomycosis, manifesting as masses in the
abdomen invaded nearby organs, is rare. The initial diagnosis is complicated because of the clinical was
not specific.

Keywords: Invasive intra-abdominal basidiobolomycosis, basidiobolomycosis, pediatric
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