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Abstract

Premature and low birth weight neonates often struggle with oral intake due to immaturity
or respiratory distress. Forkhead box protein 2 gene (FOXP2) is predicted to influence oral
feeding ability in newborns, but studies assessing the role of this gene in influencing oral
feeding ability are limited. The aim of this study was to investigate the role of FOXP2 gene
polymorphism, particularly single nucleotide polymorphism (SNP) rs17137124, on the
duration of orogastric tube (OGT) use in moderate to late preterm neonates. A multi-
center cross-sectional study was conducted in Lhokseumawe, Aceh, Indonesia, from
September 2021 to August 2023, involving neonates with 32—36 weeks gestational age.
The DNA samples were isolated from the saliva, amplified using polymerase chain
reaction (PCR), and the FOXP2 gene was sequenced. The associations between FOXP2
gene polymorphisms and other plausible factors on the duration of OGT use were
determined using Chi-squared test, Fisher’s exact test or Pearson correlation as
appropriate. Preterm neonates with the CC genotype had the longest OGT use, averaging
3 days (39.1%). TT genotype preterm neonates required OGT use for 4, 5, and 6 days (each
33.3%), while CT genotype neonates predominantly required it for 4 days (41.7%). No
significant association was found between FOXP2 genotypes and OGT use duration
(p=0.233). Similarly, neonates with C allele required OGT use for 3 and 4 days, while those
with T allele mostly required between 4 and 6 days, with no significant association
(p=0.110). Analysis using dominant (p=0.109) and recessive models (p=0.481) also
showed no significant associations with OGT use duration. However, the study found
significant associations between delivery mode (p=0.002) and gestational age (p=0.001)
with duration of OGT use in preterm neonates. This study highlights that FOXP2
polymorphisms have limited association with the duration of OGT use among preterm
neonates.
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Introduction

P reterm neonates face challenges due to immature gastrointestinal system and delays of enteral

nutrition initiation, which can result in poor feeding, nutritional deficits, and growth restrictions
[1]. Development of gag and oral reflexes starts at 12—16 weeks of gestational age, with sucking
and swallowing emerging at 28 weeks of gestational age, and coordinated suck-swallow-breathe
at 32—34 weeks of gestational age [2]. Term neonates have better sucking abilities due to the
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development of nervous tissue by 28 weeks of gestational age, which is vital for meeting
nutritional needs [3]. In contrast, preterm neonates may struggle with underdeveloped oromotor
function, increasing the risk of malnutrition [4]. Therefore, mastering oral feeding is crucial for
preterm neonates' hospital discharge [5]. Most preterm neonates require days or even weeks to
develop oral feeding skills, with improper feeding leading to acute and long-term morbidity,
prolonged hospital stays, and higher care costs [6]. Enteral feeding via orogastric tube (OGT) is
therefore widely used clinically to support nutrition in preterm neonates [7].

A significant progress has been made in understanding molecular mechanisms regulating
muscle and nerve interaction for speech and oral feeding [6,8]. Salivary protein expression of
Forkhead box protein 2 (FOXP2) has been associated with successful oral feeding in preterm
neonates [9]. FOXP2, a transcription factor, plays a role in developing motor control circuits;
mutations in FOXP2 gene are associated with severe speech and language disorders [10,11].
Feeding and sucking behaviors in preterm neonates involve neural pathways similar to language
[12]. Single nucleotide polymorphism (SNP) rs17137124 in FOXP2 is known to affect speech skills
in preterm neonates [10]. However, studies assessing the impact of this SNP on oral feeding are
limited. Therefore, further research is needed to understand the impact of FOXP2 polymorphism
on OGT use, especially in moderate to late preterm neonates. To the best of our knowledge, no
studies have investigated the effect of FOXP2 polymorphism on the duration of OGT use in
preterm neonates. The aim of this study was to investigate the effect of FOXP2 polymorphism,
particularly SNP rs17137124, on OGT use duration in moderate to late preterm neonates.

Methods

Study setting and design

A multi-center cross-sectional study was conducted at the neonatal intensive care units (NICUs)
of four hospitals in Lhokseumawe, Aceh, Indonesia—Cut Meutia Hospital, Abby Hospital, Metro
Medical Center Hospital, and Prima Inti Medika Hospital —from September 2021 to August 2023.
Preterm neonates were included in this study and saliva samples were collected for
deoxyribonucleic acid (DNA) isolation. The DNA isolation was performed at the Laboratory of
Integrated Research, Faculty of Veterinary Medicine, Universitas Syiah Kuala, Banda Aceh,
Indonesia. The DNA amplicons were then sent to 1st BASE Malaysia via PT. Genetic Science
Jakarta, Indonesia, for further analysis. The polymerase chain reaction (PCR) amplification was
conducted and subsequently analyzed through restriction fragment length polymorphism (RFLP)
analysis. To identify FOXP2 rs17137124 genotypes, agarose gel electrophoresis was performed.
The sequences of the patients were compared with the reference human FOXP2 sequences.

Sample and sampling method

The population proportion estimation formula was employed for sample size calculation [13].
Due to the absence of previous studies, a population proportion of p=0.5 was utilized. The margin
of error (E) was set at 0.05, and a 95% confidence level was selected. Consequently, a minimum
sample size of 50 preterm neonates was required. Consecutive sampling was used to select the
neonates.

Patients and criteria

Preterm neonates were included as samples. Inclusion criteria for the present study were: (1)
preterm neonates; (2) gestational age of 32—36 weeks; (3) normal vital signs; and (4) no
congenital abnormalities in the mouth. All neonates that had congenital abnormalities such as
intracranial hemorrhage, necrotizing enterocolitis, seizure, craniofacial malformation, cyanotic
congenital heart disease, or omphalocele were excluded.

Saliva collection and storage

Saliva samples from the preterm neonates were collected using an oral swab, which was placed
under the tongue or against the inner cheek. The swab was kept in place for 1—2 minutes to ensure
it was moistened with saliva. After collection, the swab tip was inserted into a sterile tube
containing 2 mL of DNA/RNA Shield (Zymo Research, Irvine, California, USA). The swab handle
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was removed to avoid contamination. The tube was then stored at -20°C until it was used for
further analysis.

DNA isolation

DNA isolation was performed at the Laboratory of Integrated Research, Faculty of Veterinary
Medicine, Universitas Syiah Kuala, Banda Aceh, Indonesia. DNA isolation from the saliva sample
was performed using Quick DNA Miniprep Kit (Zymo Research, Irvine, California, USA),
following the manufacturer's instructions. Briefly, the saliva sample was transferred to a
microcentrifuge tube, and lysis buffer was added as specified in the manufacturer's protocol. The
mixture was thoroughly mixed to lyse the cells. The lysed sample was then transferred to a DNA
binding column placed in a collection tube. After centrifugation, wash buffer was added to remove
impurities, and the column was centrifuged again. Elution buffer was added to release the
purified DNA, which was then collected in a clean tube and stored at -20°C. The purified DNA
was sent to 1st BASE Malaysia via PT. Genetic Science, Jakarta, Indonesia, for further analysis.

PCR amplification

The FOXP2  amplification was  performed using forward primer (5-3))
GGTTCCTACAGCAGTATCATGG and reverse primer (3»5) TTATCTGCACCAATGGAAGG to
achieve a final concentration of 50 pM [14]. A 25 uL PCR reaction mixture was prepared
containing 1 pL of each primer, 12.5 uL of GoTaq Green PCR Master mix (Promega Corporation,
Madison, Wisconsin, USA), and 120 ng of DNA template. The reaction was carried out using a
Bio-Rad thermal cycler (Bio-Rad Laboratories Inc, Hercules, California, USA) with an initial
denaturation at 95°C for 5 min, followed by 35 cycles of denaturation at 94°C for 45 s, annealing
at 57°C for 45 s, and extension at 72°C for 45 s, with a final extension at 72°C for 10 min.

RFLP analysis

A total of 10 pL of PCR amplicon was combined with 2 uL of BspTI restriction enzyme (Thermo
Scientific, Waltham, Massachusetts, USA) and 3 uL of NE-buffer in a PCR vial. The mixture was
gently vortexed to ensure thorough mixing of the components. The reaction mixture was
incubated at 37°C for 24 h for restriction enzyme digestion. Subsequently, the products were
visualized by electrophoresis in a 2% agarose gel stained with ethidium bromide. DNA bands were
visualized under ultraviolet (UV) light, captured, and compared to DNA ladders for analysis.

DNA sequencing

The results of PCR were also sequenced using an ABI 3730xl Genetic Analyzer (Applied
Biosystems, Massachusetts, USA) to identify the FOXP2 rs17137124 genotypes. The sequences
were then compared with the reference human FOXP2 sequence [15].

Study variables

The independent variable of the study was FOXP2 polymorphism. The FOXP2 rs17137124
polymorphism is a single nucleotide change, classified into two alleles: C and T; and three possible
genotypes: CC, CT, and TT. The dependent variable was the duration of OGT use in preterm
neonates. The duration of OGT use referred to the period during which the feeding tube was
employed to provide nutrition until the neonates demonstrated the ability to maintain adequate
nutrition through oral feeding. The duration of OGT use was presented in day.

In addition, plausible factors (mother characteristics and neonatal clinical characteristics)
that might be associated with the duration of OGT use were also assessed. Mothers’ data,
including age, gravida status, parity status, and delivery mode, were documented. Age was
recorded as the mother’s age at the time of delivery. Gravida status referred to the number of
pregnancies the mother had, including the current pregnancy, and was classified as primigravida
for a mother who was pregnant for the first time, and multigravida for the mother who had been
pregnant more than once. Parity status referred to the number of pregnancies resulting in live
births, classified as 0—1 and >1. The delivery mode was classified based on the method of
childbirth, vaginal delivery or cesarean section.

Preterm neonates’ data, including sex, gestational age, first- and five-minute appearance,
pulse, grimace, activity and respiration (APGAR) score, weight at birth, length at birth, and length
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of stay, was documented. Sex was recorded based on observable physical characteristics.
Gestational age was calculated using the Ballard score. APGAR score was obtained at the first and
five-minute immediately after birth delivery. Weight at birth and length at birth were measured
immediately after delivery. The length of stay was recorded as the total number of days from birth
until discharge. The Ballard score was used to estimate newborn gestational age through
assessments of physical and neuromuscular maturity. Physical maturity was evaluated based on
skin texture, lanugo, plantar creases, breast tissue, eye/ear formation, and genital development,
with each characteristic maturity being scored. The total score estimates the gestational age, with
higher scores indicating greater maturity. Detailed descriptions of the scores for each component
of physical maturity can be found elsewhere [16]. APGAR score assesses neonatal health
immediately after birth using five criteria: appearance, pulse, grimace response, activity, and
respiration. Each criterion is rated from o to 2, with 2 being the best score. Detailed descriptions
of the scores for each component of APGAR component have been described elsewhere [17]. The
total score ranges from o to 10, with scores between 7 and 10 indicating good health and below 7
suggesting the need for immediate medical attention.

Statistical analysis

Continuous data were presented as mean and standard deviation (for normally distributed data)
and as median (minimum-maximum) for non-normally distributed data; categorical data were
presented as frequency and percentages. The Shapiro-Wilk test was utilized to assess data
normality. Chi-squared test or Fisher’s exact test was employed to assess the associations between
FOXP2 polymorphism and duration of OGT use. The correlation between variables that had ratio
scale (birth weight and length at birth) and duration of OGT use were assessed using Pearson
correlation. SPSS version 25.0 software (IBM SPSS, Chicago, Illinois, USA) was employed for
data analysis, with p<0.05 considered statistically significant.

Results

Mothers’ and preterm neonates’ characteristics

A total of 50 preterm neonates were included in this study and the characteristics of mothers and
preterm neonates are presented in Table 1. The majority of mothers (78%) were aged between
20 and 35 years, with 74% having multigravida status. Cesarean section delivery was prevalent
(96%), with preterm neonates had a mean birth weight of 2055 grams, length of 45 cm, and 5-
day length of hospital stays. Over half of preterm neonates (60%) were female, and 36% were
born at 35 weeks of gestational age. Most preterm neonates had APGAR scores of 7—10 at the fifth
minute (72%) and 4—6 at the first minute (50%) after birth (Table 1).

Table 1. Mothers’ and neonates’ characteristics (n=50)

Variables Frequency (%)
Mother age (year)

<20 1(2)

20-35 39 (78)

>35 10 (20)
Gravida status

Primigravida 13 (26)

Multigravida 37 (74)
Parity status

0-1 28 (56)

>1 22 (44)
Delivery mode

Vaginal delivery 2(4)

Cesarean section 48 (96)
Neonate sex

Male 20 (40)

Female 30 (60)
Gestational age (week)

32 3(6)

33 7 (14)

34 6 (12)
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Variables Frequency (%)

35 18 (36)

36 16 (32)
First-minute APGAR score

<3 23 (46)

4-6 25 (50)

27 2(4)
Five-minute APGAR score

<3 3(6)

4-6 36 (72)

>7 11 (22)
Weight at birth (gram), mean+SD 2055+271.47
Length at birth (cm), mean+SD 45.40+2.32
Duration of orogastric tube use (day), mean+SD 4.00+1.26
Length of stay (day), mean+SD 5.00+1.40

APGAR score: appearance, pulse, grimace, activity and respiration score

FOXPz2 polymorphism frequency distribution

Sequencing results from 50 preterm neonates indicated that the sequenced samples had a 99.03%
similarity with FOXP2 gene reference sequences. Based on DNA sequencing results targeting
FOXP2 rs17137124, nearly half of the preterm neonates (48%) had CT genotype, 23 (46%) had CC
genotype and 3 (6%) had TT genotype (Table 2).

Table 2. Distribution of genotypes and allele of FOXP2 rs17137124 polymorphism

FOXP2 polymorphism Frequency (%)
FOXP2 genotypes
cC 23 (46)
TT 3(6)
CT 24 (48)
FOXP:2 allele
C 70 (70)
T 30 (30)
FOXP2 genotype dominant model
cC 23 (46)
CT+TT 27(54)
FOXP2 genotype recessive model
CC+CT 47 (94)
TT 3(6)

Factors associated with duration of OGT use

Our data indicated that age of the mother (p=0.795), gravida status (p=0.350), parity status
(p=0.143), sex of neonates (p=0.149), the first-minute APGAR score (p=0.710), and five-minute
APGAR score (p=0.251) were not associated with the duration of OGT use among preterm
neonates (Table 3). However, delivery mode and gestational age of preterm neonate were
associated with the duration of OGT use (Table 3).

Most of the preterm neonates included in this study were born with cesarean section that
required OGT uses (Table 3). Only two neonates were delivered by vaginal delivery and both of
them required six days OGT use. Fisher’s exact test revealed a significant association between
delivery mode and the duration of OGT use (p=0.002) (Table 3). At 33 weeks of gestational age,
42.9% of preterm neonates required OGT use for up to 5 days (Table 3). At 34 and 35 weeks, the
duration predominantly spanned 4 days (33.3% and 50%, respectively). By 36 weeks, OGT use
was mainly limited to 3 days (43.8%). A Chi-squared test revealed a significant association
between gestational age and the duration of OGT use (p=0.001) (Table 3).

Table 3. Factors associated with duration of orogastric tube use

Variables Total _Duration of orogastric tube use p-value
1 day 2 days 3 days 4 days 5 days 6 days
n (%) n (%) n (%) n (%) n (%) n (%)
Mother age (year) 0.795
<20 1 0(0.0) 0(0.0) 1(100.0) 0/(0.0) 0 (0.0) 0 (0.0)
20-35 39 1(2.6) 7(7.9) 11(28.2) 11(28.2) 6(154) 3(7.7)
>35 10 0(0.0) 2(20) 2 (20) 4 (40) 0(0.0) 2(20)
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Variables Total _Duration of orogastric tube use p-value
1 day 2 days 3 days 4 days 5 days 6 days
n (%) n (%) n (%) n (%) n (%) n (%)

Gravida status 0.350
Primigravida 13 0(0.0) 3(23.1) 2(15.4) 5(38.5) 3(23) 0 (0.0)
Multigravida 37 1(2.7) 6(16.2) 12(32.4) 10(27) 3(8.1) 5(13.5)

Parity status 0.143
0—1 28 0(0.0) 8(28.6) 7(25) 9(32.1) 3(10.7) 1(3.6)
>1 22 1(45) 1(45) 7(31.8) 6(27.3) 3(13.6) 4(18.3)

Delivery mode 0.002"
Vaginal 2 0 (0.0) 0(0.0) 0 (0.0) 0 (0.0) 0(0.0) 2(100)
delivery
Cesarean 48 1(2.1) 9(18.8) 14(29.2) 15(31.3) 6(12.5) 3(6.3)
section

Neonatal sex 0.149
Male 20 0(0.0) 2(10.0) 4(20.0) 10(50.0) 3(15.0) 1(5.0)

Female 30 1(3.3) 7(23.3) 10(33.3) 5(6.7)  3(10.0) 4(13.3)

Preterm neonate 0.001"

gestational age

(week)

32 3 0(0.0) 0(0.0) 0 (0.0) 0 (0.0) 0(0.0) 3(100)

33 7 0(0.0) 1(14.3) 2(28.6) 1(14.3) 3(42.9) o0(0.0)

34 6 0(0.0) 1(16.7) 2(333) 2(333) 1(6.7) o0(0.0)

35 18 o(0.0) 3016.7) 3(16.7) 9(50.0) 2(111) 1(5.6)

36 16 1(6.3) 4(25.0) 7(43.8) 3(18.8) 0(0.0) 1(6.3)
First-minute 0.710
APGAR score

<3 23 0(0.0) 0(0.0) 2 (66.7) 0 (0.0) 0(0.0) 1(33.3)

4—6 25 0(0.0) 6(16.7) 9(25) 11(30.6) 6(16.7) 4 (11.1)

>7 2 1(9.1)  3(273) 3(273) 4(36.4) o0(0.0) o0(0.0)
Five-minute 0.251
APGAR score

<3 3 0(0.0) 0(0.0) 2 (66.7) 0 (0.0) 0(0.0) 1(33.3)

4-6 36 0(0.0) 6(16.7) 9(25) 11(30.6) 6(16.7) 4 (11.1)

>7 11 1(9.1) 3(27.3) 3(273) 4(36.4) o0(0.0) 0(0.0)

* Statistically significant at p=0.05

Plausible variables associated with the duration of OGT that had a ratio scale (birth weight
and length at birth) were assessed using the Pearson correlation coefficient. The results found
that a significant inverse correlation between birth weight and the duration of OGT use (r=-0.476;
p=0.001), suggesting that OGT used duration decreased as birth weight increased (Table 4).
Similarly, baby's birth length was inversely correlated with OGT duration (r=-0.345; p=0.014),
suggesting that longer birth lengths were associated with shorter OGT use durations (Table 4).

Table 4. Correlation of birth weight and length at birth with duration orogastric tube use

Variable Duration of orogastric tube use

Mean Standard deviation i p-value
Birth weight (gram) 2055 271.47 -0.476 0.001
Length at birth (cm) 45.40 2.32 -0.345 0.014

Association between FOXP2 polymorphism and the duration of OGT use

Among preterm neonates with CC genotype, 17.4%, 4.3% and 13.0% needed OGT for 4, 5, and 6
days, respectively, while 33.3% of those with TT genotype required OGT use for 4, 5, and 6 days
(Table 5). The most prevalent of preterm neonates with CT genotype required OGT use for 4
days (41.7%), followed by 3 days (20.8%) and 5 days (16.7). A Chi-squared test showed no
significant association between FOXP2 gene polymorphism and duration of OGT use in preterm
neonates (p=0.233).

Among preterm neonates with C allele, the most prevalent of them required OGT use for 3
and 4 days (29.8% each), whereas 33.3% of neonates with T allele required OGT use for 4, 5, and
6 days (Table 5). A Chi-squared test also revealed no significant association between allele type
and duration of OGT use in preterm neonates (p=0.110). Both genotype dominant and recessive
models of FOXP2 polymorphism had no significant association with the duration of OGT use in
preterm neonates (p=0.109 and 0.481, respectively) (Table 5).

Page 6 of 9



c
8
IS
2
c
=
S
S
o
(@)
=
P
o
<
(9]

Mauliza et al. Narra ] 2024; 4 (3): €933 - http://doi.org/10.52225/narra.v4i3.933

Table 5. Effect of FOXP2 rs17137124 polymorphism on the duration of OGT use

FOXP2 Total Duration of orogastric tube use p-value
polymorphism 1 day 2 days 3 days 4 days 5 days 6 days
n (%) n (%) n (%) n (%) n (%) n (%)
FOXP2 genotype 0.233
CcC 23 0(0.0) 6(261) 9(39.1) 4017.4) 1(4-.3) 3 (13.0)
CT 24 1(4.2) 3 (12.5) 5(20.8) 10 (41.7) 4 (16.7) 1(4.2)
TT 3 0(0.0) 0(0.0) 0 (0.0) 1(33.3) 1(33.3) 1(33.3)
FOXPz2 allele 0.110
C 94 2(2.1) 18 (19.1) 28(29.8) 28(29.8) 10(10.6) 8(8.5)
T 6 0(0.0) 0(0.0) 0 (0.0) 2(33.3) 2(333) 2(33.3)
FOXP2 genotype dominant model 0.109
cC 23 0(0.0) 6(26.) 9(39.1) 4(17.4) 1(4-3) 3(13.0)
CT+TT 27 1(837)  3Q11) 5(18.5) 11(40.7)  5(18.5) 2(7.4)
FOXP2 genotype recessive model 0.481
TT 3 0(0.0) o0(0.0) 0 (0.0) 1(33.3) 1(33.3) 1(33.3)

CC+CT 47 1(2.1) 9 (19.1) 14 (29.8) 14(29.8) 5(10.6) 4 (8.5)

Discussion

Early feeding in preterm neonates typically involves orogastric or nasogastric tube feeding,
although oral feeding is also used to stimulate stomatognathic system development [18,19]. The
development of oral-motor skills also plays a role in determining the success of eating and
speaking [20]. Babies who feed by sucking require complex oral-motor skills to coordinate
adequate swallowing and breathing [21]. FOXP2 is reported to have an important role in the
success of oral feeding in neonates. Neurons expressing FOXP2 are found in deep layers of the
cortex, basal ganglia, parts of the thalamus and Purkinje cells of the cerebellum [22]. In
mammals, this area included in network circuits involved in motor coordination, learning
processes and the acquisition of sensorimotor skills, which are essential components in the
development of oral feeding [22]. FOXP2, a transcription factor crucial for motor control circuitry
development, is associated with severe speech and language disorders due to gene mutations
[10,11]. Speech and oral feeding share neural pathways responsible for oral-motor coordination
and cranial nerve innervation [23,24]. Early feeding and sucking behaviors in newborns
demonstrate foundational motor control, highlighting neural links between feeding and language
development [12].

The present study was conducted to investigate the role of FOXP2 rs17137124 on the duration
of OGT use in moderate to late preterm neonates. No significant association was found between
distributions of FOXP2 genotypes (p=0.233), alleles (p=0.110), or dominant (p=0.109) and
recessive models (p=0.481) with duration of OGT use among preterm neonates. The role of
FOXP:2 in several diseases have been mixed. Heterozygous FOXP2 disorders are associated with
altered gray matter density in cortical regions; however, their impact on neuronal function
remains unclear [25]. Previous studies found that mutations in the FOXP2 gene disrupt orofacial
movement coordination, which is crucial for speech [26,27]. Another study found FOXP2 gene
polymorphism such as rs1456031 and rs17137124 were associated with verbal fluency tasks in
patients with frontotemporal lobar degeneration [28]. However, the present study found a limited
association between this gene and the duration of OGT use.

FOXP2 gene, expressed extensively in the fetal and adult brain, including regions such as the
cerebral cortex, cerebellum, thalamus, basal ganglia, and inferior olivary nucleus, is crucial for
motor control [29]. SNP rs17137124 is a genetic variation in FOXP2 that affects language
assessment [28]. This SNP, situated in its regulatory regions, can impact FOXP2 expression in
the basal ganglia, potentially leading to subtle oral dyskinesia, manifesting as cerebral palsy and
myodystrophy, characterized by dysarthria, restricted mouth movements, and impaired tongue
proprioception [29]. Genetic testing for FOXP2 rs17137124 polymorphism in saliva can predict
oral feeding ability in preterm neonates aged 30—34 weeks [30]. Nevertheless, our study did not
find any association between this SNP and the duration of OGT use among neonates.

The present study had some limitations, including the absence of a control group consisting
of term neonates and preterm neonates under 32 weeks, which limited the evaluation of FOXP2
polymorphism role. Additionally, laboratory findings, such as for sepsis and other conditions that
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might be associated with the duration of OGT use, were also not assessed. Future research should
include a larger sample size with term and preterm neonates under 32 weeks and assess
laboratory results for more robust findings.

Conclusion

Our data suggested no significant association between the genotype and allele of FOXP2
rs17137124 polymorphism and the duration of OGT use. Therefore, clinical strategies to reduce
OGT use duration should focus on managing factors associated with prematurity, such as delivery
mode and gestational age, rather than genetic factors.
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