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Neonataljaundiceisadangerousillnessthat, if leftuntreated, canlead to deadly consequences.
Oxytocin seems to have a dose-dependent influence on elevated plasma bilirubin levels in cord
blood, which are likely exacerbated by the breakdown of fetal red blood cells. Objectives: To
determine the frequency of patients who undergo labour augmentation with the use of oxytocin
and to compare the frequency of neonatal jaundice among the gravid female who labor with and
without oxytocin augmentation. Methods: This analytical cohort study was conducted in the
Department of Obstetrics and Gynaecology, Sughra Shafi Medical Complex, Narowal from 01-
07-2021to 31-12-2021. A total of 186 gravid females were included in this study. These patients
were divided into two groups: Group A (augmentation with oxytocin, n=30) and Group B
(spontaneous labour without oxytocin augmentation, n=156). Neonatal jaundice was assessed
based on serum bilirubin levels and whether phototherapy was required. Data were analyzed
using SPSS-25, with descriptive statistics and relevant comparisons between the groups.
Results: The mean age of the participants was 26.9 + 4.3 years. There were 56 primigravida
(30.1%) and 130 multigravidas (69.9%). Neonatal jaundice requiring phototherapy occurred in
40% of neonates in Group A and in 19.2% in Group B. Conclusions: It was concluded that when
maternal oxytocin is used to induce labor, newborn jaundice is more likely to occur and
phototherapy is more frequently required. It is advisable to consider careful oxytocin dosing to
avoidtherisk of hyperbilirubinemia.

INTRODUCTION

Numerous factors have influenced the experience of
childbirth, including medical interventions, the degree of
labor pain, the quality of care and services, and awareness
of the labor process. One of the most common
complications observed in both term and preterm
neonates is neonatal jaundice. Among the possible
contributors to the increasing prevalence of neonatal
jaundice is the use of oxytocin in labor management[1, 2].
Strong and synchronized uterine contractions are
essential for cervical dilation and fetal delivery during

parturition. However, the first stage of labor can
sometimes be prolonged; evidence suggests that
approximately 14% of women entering labor for the first
time experienceadelayorarrestin cervical dilation. Insuch
cases, after amniotomy (artificial rupture of membranes),
labor augmentation achieved by increasing the frequency
and intensity of contractions is often performed using
intravenous oxytocin [3]. Although oxytocin is widely
utilized for laborinductionand augmentation, it maylead to
adverse outcomes such as uterine hyper stimulation and
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fetal distress. Prostaglandins are also commonly
administered systemically or locally to ripen the cervix and
induce or augment labor. Oxytocin, a naturally occurring
peptide hormone, facilitates uterine and epididymal
muscle contraction and is involved in milk ejection during
lactation [4]. Several studies have confirmed the
association between oxytocin administration and the
development of neonatal jaundice. Findings suggest that
oxytocin's vasopressin-like effects induce osmotic
swelling in erythrocytes, making them more fragile and
susceptible to hemolysis, ultimately leading to
hyperbilirubinemia in neonates [5]. Erythrocyte
deformability plays a critical role in cell survival, and a
reduction in deformability has been associated with
increased hemolysis in various contexts [6]. According to
studies neonatal jaundice requiring phototherapy was
more frequently observed (38%) among neonates born to
mothers who underwent labor augmentation either with or
without oxytocinduringtermspontaneousvaginal delivery.
To the best of the candidate's knowledge, limited published
data, both locally and internationally, are available on this
specific association [7, 8]. This study is, therefore,
significant in evaluating whether oxytocin, a drug
frequently employed to augment labor increases the
incidence of neonatal jaundice. If this relationship is
confirmed in the local population, the identification of
alternative therapeutic options could help in preventing
this potentially serious neonatal complication, ultimately
reducing associated neonatal morbidity and mortality [9].
In addition to its use in promoting labor progression,
oxytocin is also routinely administered intramuscularly
during the third stage of labor to prevent postpartum
hemorrhage. Accordingtothe Listeningto Mothers |l study,
approximately 50% of women giving birth in U.S. hospitals
received oxytocin for laborinduction oraugmentation[10].
Oxytocin exerts its effects by binding to G-protein-coupled
oxytocin receptors (OTRs) located on myoepithelial cells,
resulting in increased intracellular calcium levels and
smooth muscle contraction[11]. Given the widespread use
of oxytocinin obstetric care and the growing concern over
its potential side effects, it is crucial to further investigate
its relationship with neonatal outcomes, particularly
jaundice. If a significant association is confirmed between
oxytocin use and increased rates of neonatal jaundice
requiring phototherapy, this may have important clinical
implications for labor management practices. Such
findings could support the consideration of alternative
methods or modified dosing protocols to reduce the risk of
hyperbilirubinemiaanditscomplicationsin neonates.

This study aims to determine the frequency of labor
augmentation with oxytocin and to compare the frequency
of neonatal jaundice among gravid females who undergo
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labor with and without oxytocin augmentation in a local
populationsetting.

METHODS

This analytical cohort study was conducted at the
Department of Obstetrics and Gynaecology, Sughra Shafi
Medical Complex, Narowal, from 01-07-2021 to 31-12-2021,
after obtaining ethical approval from Green International
University (IRC-GIU-158-12-2024). Gravid female aged
between 18 and 35 years, carrying a single live fetus in
cephalic presentation and undergoing labor as per
operational definition, were included in the study after
signing written informed consent. Patients were excluded
if they were primary gravida with a history of uterine
surgery such as myomectomy, or if they had Rh
incompatibility, neonates with WBC count >15000/mm?,
birth weight <2500 grams, gross congenital anomalies, or
APGAR score <7 at five minutes. Mothers with comorbid
conditions such as diabetes mellitus (random blood sugar
>200 mg/dL) or hypertension (systolic blood pressure >140
mmHg on two separate occasions, 12 hours apart) were
also excluded, based on clinical history, examination, and
investigations. After approval, a total of 186 gravid females
fulfilling the criteria and presenting to the Obstetrics
Department were counselled, explained the study
objectives, and enrolled after written consent. A detailed
history was taken, and patients were clinically assessed
anddividedinto two groups based onlabor progressionand
need for augmentation. Group A consisted of those
requiring augmentation with oxytocin, and Group B
included those undergoing spontaneous labor without
oxytocin. After the active stage of labor was established on
clinical examination, patients were monitored in the labor
room using cardiotocography (CTG), and labor progression
was checked every 30 minutes. Laborarrest was defined as
per operational criteria, and patients requiring
augmentation were assigned to Group A. Oxytocin was
administered at 6-8 drops per minute in 500 ml of normal
saline, starting at 5 mlU/min and increased by 6 mlU/min
every 30 minutes until effective uterine contractions were
achieved or the baby was delivered. In Group B, labor was
allowed to progress spontaneously with continuous CTG
monitoring until delivery. After birth, neonates were
handed over to the Pediatrics Department and monitored
for hyperbilirubinemia requiring phototherapy for three
days, as per operational definition. To minimize bias, all
deliveries were conducted by the same obstetrics team,
including the candidate, and all lab tests were performed in
the hospital's laboratory to maintain uniformity. Neonatal
jaundice was defined as serum bilirubin >15 mg/dL
requiring phototherapy within the first three days of life.
Data were entered and analyzed using SPSS version 25.0.
Numerical variables such as maternal age, BMI, and
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neonatal birth weight were presented as mean + standard
deviation. Categorical variables like oxytocin use and
neonatal jaundice requiring phototherapy were presented
as frequencies and percentages. The chi-square test was
applied to compare the frequency of neonatal jaundice
requiring phototherapy between the two groups,
considering a p-value <0.05 as statistically significant.
Parity was also recorded as frequency. Data were stratified
for age, parity, BMI, and neonatal weight, and a post-
stratification chi-square test was applied again, with a p-
value <0.05 considered statistically significant.

RESULTS

Results present a summary of the demographic, clinical,
and outcome characteristics of the total study population
(n=186). The majority of participants were aged between 26
and 35 years, comprising 62.9% of the sample, with a mean
age of 26.9 + 4.3 years. Regarding parity, 30.1% of the
women were primigravida, while 69.9% were multigravida,
indicating a higher representation of women with previous
deliveries. In terms of body mass index (BMI), 59.7% of the
participants had a BMI below 30 kg/m? whereas 40.3% had
aBMI of 30 kg/m? or above. The mean BM| was calculated to
be 29.8 + 5.0 kg/m”. Neonatal weight distribution showed
that 87.1% of the newborns weighed more than 2.5 kg, and
the mean birth weight was 3.2 + 0.5 kg. The distribution of
labor augmentation methods showed that 16.1% of the
participants received oxytocin for augmentation(Group A),
while 83.9% underwent spontaneous or non-augmented
labor (Group B). Among those in Group A, 40.0% of the
neonates developed jaundice that required phototherapy,
compared to 19.2% in Group B. This difference was
statistically significant (p = 0.013), indicating a potential
association between oxytocin use during labor and the
increased risk of neonatal hyperbilirubinemia
necessitatingphototherapy(Table1).

Table 1: Demographic, Clinical, and Outcome Characteristics of
the Study Population(n=186)

Variables Category n(%) Mean £ SD
18-25 69(37.1%)

Age 26.9+4.3
26-35 17(62.9%)
. Primigravida 56(30.1%)

Parity - - -
Multigravida 130(69.9%)
1M1(59.7%

BMI (kg/m2) <80 597%)] 59.+5.0
>30 75(40.3%)
Neonatal <2.5 24(12.9%)

: 3.2+0.5
Weight (kg) 2.5 162(87.1%)
Augmented | Augmentation with Oxytocin | 30(16.1%)

Labour | Augmentation without Oxytocin 156 (83.9%)

Findings show that neonatal jaundice requiring
phototherapy occurred significantly more often in
newborns delivered with oxytocin-augmented labor (40%)
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compared to those without oxytocin (19.2%). This
difference was statistically significant (p=0.013),
suggesting a potential link between oxytocin use and
increasedrisk of jaundice(Table 2).

Table 2: Comparison of labor with and without Oxytocin
Augmentation

Neonatal LABOUR
Jaundice Group A Group B Total &
Requiring with Oxytocin without Oxytocin Value
Phototherapy Augmentation Augmentation
Yes 12(40%) 30(19.2%) 42(22.6%)
No 18(60%) 126(80.8%) 144(77.4%) (0.013
Total 30 156 186

Note. Neonatal jaundice was significantly more frequent in
oxytocin-augmentedlabor(p=0.013).

The study illustrates that neonatal jaundice requiring
phototherapy was significantly more common in the
oxytocin group among mothers aged 26-35, multigravida
women, and neonates weighing over 2.5 kg. No significant
differences were observed for younger mothers (18-25
years), primigravida women, low birth weight neonates, or
BMI categories. These findings suggest that specific
maternal and neonatal factors may influence the risk of
jaundice whenlaborisaugmented with oxytocin(Table 3).

Table 3: Stratification of Neonatal Jaundice Requiring
Phototherapy by Maternaland Neonatal Characteristics(n=186)

. Neonatal p-
Variables Category Jaundice GroupA GroupB Total Value
Yes [2(15.4%) [11(84.6%) |13(100%)
18-25 0.781
Age No [7(12.5%) |49(87.5%) |56(100%)
Yes [10(34.5%)|19(65.5%) [29(100%)
26-35 0.007
No  |11(12.5%) |77(87.5%) [88(100%)
Primi- Yes  |4(36.4%) | 7(63.6%) [11(100%) o1
Parity gravida No [7(15.6%) [38(84.4%)|45(100%) |
Multi- Yes [8(25.8%) [23(74.2%)|31(100%) 0.043
gravida [ No  [11(11.2%) [88(88.9%) [99(100%) |
Yes 1(9.1%) [10(90.9%) |11(100%)
<2.5 0.902
Neonatal No 1(7.7%) [12(92.3%) |13(100%)
Weight Yes [11(35.5%) [20(64.5%) [31(100%)
>2.5 0.003
No 17(13%) | 114(87%) [131(100%)
Yes [4(14.8%) [23(85.2%) |27(100%)
BMI <30 0.692
No  [10(11.9%) |74(88.1%) |84 (100%)

Note. A p-value <0.05 indicates a statistically significant
association between oxytocin use and neonatal jaundice within
specificsubgroups.

DISCUSSION

Both term and preterm babies may be affected by
hyperbilirubinemia, a benign illness that often affects
newborns[12]. The extensive use of oxytocic medications
to treat labor may be one of the causes of the higher
frequency of neonatal hyperbilirubinemia(NNH)in healthy-
term newborns. It is widely known that maternal oxytocin
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usage is linked to NNH [6]. In contrast to spontaneous
labor, oxytocin-induced labor results in less deformable
fetal erythrocytes. According to in vitro research, oxytocin
treatmentreducederythrocyte deformabilityinatime-and
dose-related manner[12]. Despite recentimprovementsin
the treatment of newborns with jaundice, bilirubin
poisoning is still a major issue. Although rare, kernicterus
accountsforatleast 70% of long-term morbiditiesand 10%
of deaths in these neonates [13]. Deformability was
impacted by oxytocin crossing the placenta, as
demonstrated by in vitro studies. The range of oxytocin
concentrationsin maternal blood during oxytocin-induced
labor revealed both a time-related and a dose-related
effect of oxytocin on erythrocyte deformability [14]. The
clinical observations that NNH during labor induction is
correlated with the dosage and duration of oxytocin
administration are similarly explained by these in vitro
findings. Our research confirmed that oxytocin-induced
labor was associated with an increase in erythrocyte
breakdown. Oxytocin's vasopressin-like activity triggers
the passage of water and electrolytes across the
erythrocyte membrane, resulting in osmotic swelling. This
is a known factor that reduces erythrocyte deformability
and speeds up erythrocyte breakdown. Clinical
hyperbilirubinemia develops in the newborn because their
hepatic enzymes cannot handle the increased bilirubin
production. Since oxytocin is a crucial obstetrical
medication and its usage is most likely unavoidable, it is
also impossible to halt its effects on erythrocytes.
Nonetheless, it makes sense to lower the oxytocin dosage
to avoid hyperbilirubinemia[16]. In the current study, 16.1%
of the patients underwent augmentation with oxytocin,
and 83.9% of patients did not receive oxytocin. Our results
are comparable with a study carried out by Kellie, who
demonstrated that 14% of women underwent
augmentation with oxytocin[17]. Inthe group with oxytocin
augmentation, the frequency of neonatal jaundice
requiring phototherapy was 40%, while in the group
without oxytocin augmentation, 19.2% of neonates
required phototherapy [18]. The difference between the
two groups was statistically significant (p=0.013). The
findings of our study are consistent with a study conducted
by Balasubramanian et al.,[19], who reported that neonatal
jaundice requiring phototherapy occurred in 38% of
neonates whose mothers received oxytocin, compared to
18% inthe group without oxytocinaugmentation[20].

CONCLUSIONS

It was concluded that inducing labor with maternal
oxytocin raises the risk of newborn jaundice requiring
phototherapy; therefore, it makes sense to lower the
oxytocindosage toavoid hyperbilirubinemia.
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