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Abstract:

Background: Twin pregnancies are associated with elevated risks for both maternal and fetal complications.
Among these, the second twin often encounters higher rates of adverse perinatal outcomes, including lower
Apgar scores and increased perinatal mortality. While extensive research from Europe and North America has
illuminated these risks, limited data are available from the Indian context. This study aims to bridge this gap by
evaluating the perinatal outcomes of the second twin in a South Indian population.

Objective: To assess the perinatal outcomes of the second twin in twin pregnancies, with a focus on gestational
age, chorionicity, mode of delivery, and birth weight as influencing factors.

Methods: This retrospective observational study was conducted over a one-year period (April 2023 — March
2024) at Government General Hospital, Kakinada. A total of 93 twin pregnancies beyond 28 weeks’ gestation
were included, excluding cases involving intrauterine death of one fetus or congenital anomalies. Data on
maternal and fetal characteristics were analyzed using chi-square tests to identify significant associations.
Results: The perinatal mortality rate of the second twin was 12.9%, compared to 7.5% for the first twin, with
prematurity identified as the leading cause of mortality. Maternal age emerged as a significant determinant of
perinatal outcomes, whereas factors such as parity, gestational age, and birth weight showed no statistically
significant impact.

Conclusions: Second twins in twin pregnancies are at an elevated risk for adverse perinatal outcomes,
predominantly due to complications of prematurity. These findings underscore the necessity for vigilant
monitoring and individualized care, particularly for younger mothers, to optimize outcomes in twin pregnancies.
Keywords: Twin pregnancies, perinatal outcomes, second twin mortality, Prematurity, South Indian population,
maternal age.
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Introduction

Multiple pregnancies pose significant risks to both assisted  reproductive  technologies  (ART),

the mother and fetuses, with the second twin being
particularly vulnerable to adverse perinatal
outcomes. This study aimed to evaluate these
outcomes, with a focus on factors such as
gestational age, chorionicity, mode of delivery, and
birth weight. Previous research, primarily from
Europe and North America, has reported a higher
incidence of complications in second twins,
including lower Apgar scores, respiratory distress
syndrome, and increased perinatal mortality.

Observational studies have consistently
demonstrated that second twins are at a
significantly higher risk of perinatal death
compared to first twins [1]. In recent years, the
incidence of twin pregnancies has markedly
increased, largely due to the widespread use of
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including in vitro fertilization (IVF), intrauterine
insemination (IUI), and ovulation induction
therapies. ART often involves the transfer of
multiple embryos to enhance the likelihood of
successful implantation, thereby contributing to the
rising prevalence of multiple gestations,
particularly twin pregnancies. Studies have
highlighted that twin pregnancies constitute a
substantial proportion of ART outcomes, which has
significantly contributed to the global increase in
twin births [1,2].

While ART has revolutionized fertility treatment,
twin pregnancies remain associated with inherent
risks, including higher rates of preterm birth, low
birth weight, and elevated perinatal morbidity and
mortality—risks that are especially pronounced for
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the second twin. The use of ART in older women
and individuals with pre-existing fertility issues
further exacerbates these risks. Consequently,
meticulous monitoring and specialized prenatal
care are essential to mitigate complications
associated with ART-induced twin pregnancies
[2,3]. Given the limited data available from India,
this study sought to address this gap by analyzing
93 twin deliveries at a tertiary care hospital,
thereby providing valuable insights into perinatal
outcomes in this population.

The aim of this study is to evaluate the perinatal
outcomes of the second twin in twin pregnancies.
Specifically, the study seeks to determine the
magnitude of adverse outcomes for the second twin
concerning gestational age, fetal presentation,
mode of delivery, and birth weight, while also
identifying any potential associations between
these variables and perinatal outcomes.

Materials and Methods

A retrospective observational study was conducted
in the Department of Obstetrics and Gynaecology
at Government General Hospital, Kakinada,
affiliated with Rangaraya Medical College, over a
one-year period from April 2023 to March 2024. A
total of 93 twin pregnancies beyond 28 weeks of
gestation were included in the study. Pregnancies
with intrauterine death of one fetus or gross
congenital anomalies were excluded.

Inclusion Criteria:

1. Twin pregnancy confirmed by ultrasound ex-
amination.

2. Gestational age of 28 weeks or more, or an
estimated fetal weight of at least 1000 g.

3. Absence of congenital anomalies in either fe-
tus.

Exclusion Criteria:

1. Triplet or higher-order multifetal pregnancies.
2. Pregnancies involving amnio-reduction or se-
lective fetal termination during early gestation.

Relevant maternal and fetal data were recorded
using a standardized case record form. Collected
information included maternal age, gravidity,
parity, number of antenatal visits, detailed clinical
and obstetric examination findings, ultrasound
reports, gestational age at delivery, fetal
presentation during labor and delivery, mode of
delivery, birth weight, and perinatal outcomes.
Perinatal outcomes were further classified into
morbidity (neonatal illnesses and complications)
and mortality (stillbirths and early neonatal deaths).

Statistical Analysis: Data were analyzed using
standard statistical methods to evaluate the
association between various maternal and fetal
parameters and perinatal outcomes of the second
twin. Categorical variables such as fetal
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presentation, mode of delivery, and perinatal
outcomes were analyzed using chi-square or
Fisher’s exact tests, as appropriate. Continuous
variables such as gestational age and birth weight
were summarized using means and standard
deviations, and differences were analyzed using
independent t-tests or Mann-Whitney U tests,
depending on the data distribution. A p-value <0.05
was considered statistically significant. All
statistical analyses were performed using SPSS
version 22

Informed Consent: Informed consent was
obtained from all participants at the time of
admission to the hospital, ensuring their voluntary
participation in the study. Participants were
provided with a clear explanation of the study’s
objectives, methodology, and potential risks and
benefits. Consent forms were available in the local
language to ensure understanding. Anonymity and
confidentiality of patient data were strictly
maintained throughout the study.

Ethical Approval: The study protocol was
reviewed and approved by the Institutional Ethics
Committee (IEC) of Rangaraya Medical College,
Kakinada. Ethical approval was obtained prior to
the commencement of the study, and all procedures
adhered to the ethical standards.

Results

A total of 93 twin deliveries were analyzed in this
study. The majority of mothers (87%, n = 81) were
aged between 20 and 30 years, with 60.2% (n = 56)
being primigravida and 39.7% (n = 37) being
multigravida. Most deliveries (70.9%, n = 66)
occurred at a gestational age of less than 37 weeks,
while 29% (n = 27) occurred at or beyond 37
weeks. The majority of pregnancies (74.1%, n =
69) were dichorionic diamniotic (DCDA), while
39.7% (n = 37) were monochorionic diamniotic
(MCDA). Regarding the mode of delivery, 59.1%
(n = 55) of twin pairs were delivered via cesarean
section, and 40.8% (n = 38) were delivered
vaginally. Most cases (96.7%, n = 90) had an inter-
delivery interval of less than 30 minutes, indicating
efficient delivery practices for the second twin.

The distribution of causes of perinatal mortality
among the twins revealed some key differences
between the first and second twins [Table—1].
Among the first twins, prematurity was the leading
cause of perinatal mortality, accounting for 2 cases,
followed by very low birth weight (less than 1500
g) with 2 cases.

Severe birth asphyxia, neonatal septicaemia, and
unexplained stillbirth each contributed 1 case. In
contrast, the second twins had a higher incidence of
prematurity, with 5 cases, compared to the first
twin. The second twin also had 2 cases of
unexplained stillbirth and 2 cases of very low birth

International Journal of Pharmaceutical and Clinical Research

639



International Journal of Pharmaceutical and Clinical Research

weight. Additionally, the second twin had a higher
rate of neonatal hyperbilirubinemia (1 case) and
neonatal septicaemia (1 case), although severe birth
asphyxia affected both the first and second twins
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equally, with 1 case each. These findings highlight
the increased vulnerability of the second twin,
particularly due to prematurity and related
complications.

Table 1: Distribution of Different Causes of Perinatal Mortality among the Twins

Cause of Perinatal Mortality

First Twin (n=7) Second Twin (n =12)

Prematurity

Severe Birth Asphyxia (Apgar score at 5 min < 3)

Neonatal Septicaemia

Neonatal Hyperbilirubinemia

Unexplained Cause (Stillbirth)

Very Low Birth Weight (<1500 g)

N [— (D=~
DO NI (= | = [ = [N

The perinatal outcomes of the second twin were
analyzed in relation to maternal characteristics in a
study of 93 twin pregnancies. Among mothers aged
under 20, 2 out of 3 second twins died, while 1
survived. In contrast, among mothers aged 20 and
above, 10 out of 90 second twins died, and 80
survived, indicating a higher perinatal mortality in
younger mothers. It revealed a chi-square statistic
of 7.579, with a p-value of less than 0.05. This
result is statistically significant, indicating that
maternal characteristics, such as age, gravidity, and
parity, have a significant influence on the perinatal

outcomes of the second twin. The table - 2 shows
the perinatal outcomes of the second twin
according to maternal gravidity. Among the 56
primigravida mothers, 47 second twins survived,
while 9 did not. Among the 37 multigravida
mothers, 34 second twins survived, and 3 did not.
The chi-square statistic for this analysis is 1.2572,
with a p-value of 0.533, indicating that the
difference in perinatal outcomes between
primigravida and multigravida mothers is not
statistically significant.

Table 2: Perinatal outcomes of the second twin according to maternal gravidity

Maternal Characteris- | Total No. Perinatal Outcome of Second | Perinatal Outcome of Second
tics (Gravidity) Twin (Alive) Twin (Dead)

Primigravida 56 47 9

Multigravida 37 34 3

The perinatal outcomes of the second twin based on
gestational age at birth were evaluated. Among the
66 preterm births (gestational age <37 weeks), 55
second twins survived, and 11 did not. Among the
27 term births (gestational age >37 weeks), 26
second twins survived, and 1 did not. The chi-
square statistic for this analysis is 2.8651, with a p-
value of 0.238, indicating that the difference in
perinatal outcomes between preterm and term
births is not statistically significant. Regarding the
perinatal outcomes of the second twin based on
fetal presentation during labor and delivery.
Among the 73 vertex-vertex presentations, 65
second twins survived, and 8 did not. In the 5
vertex-non vertex presentations, 4 second twins
survived, and 1 did not. Among the 15 non-vertex-
other presentations, 12 second twins survived, and
3 did not. The chi-square statistic for this analysis
is 1.1419, with a p-value of 0.887, indicating that
the difference in perinatal outcomes based on fetal
presentation is not statistically significant. We also
evaluated the perinatal outcomes of the second twin
based on birth weight. Among the 76 second twins
with a birth weight of less than 2500 g, 65
survived, and 11 did not. In contrast, among the 17
second twins with a birth weight of 2500 g or more,
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16 survived, and 1 did not. The chi-square statistic
for this analysis is 0.9124, with a p-value of
0.6336, indicating that the difference in perinatal
outcomes based on birth weight is not statistically
significant. We assessed the perinatal outcomes of
the second twin based on the birth weight
difference between the first and second twins.
Among the 73 cases with a birth weight difference
of less than 20% (nondiscordant), 65 second twins
survived, and 8 did not. In the 20 cases with a birth
weight difference of 20% or more (growth
discordant), 16 second twins survived, and 4 did
not. The chi-square statistic for this analysis is
1.1419, with a p-value of 0.565, indicating that the
difference in perinatal outcomes based on birth
weight discordance is not statistically significant.

Discussion

Our study highlights the increased vulnerability of
the second twin in twin pregnancies, particularly in
relation to maternal age. The findings revealed a
higher perinatal mortality rate for the second twin,
especially among younger mothers (<20 years),
highlighting the critical need for targeted antenatal
care and monitoring in this demographic. The
elevated perinatal mortality rate of 12.9% for the
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second twin, compared to 7.5% for the first twin,
reflects a significant disparity that warrants further
attention. Prematurity emerged as the leading cause
of mortality, with younger mothers showing a
higher risk of adverse outcomes for the second
twin, which aligns with previous studies that have
indicated increased perinatal risks in this group.

Despite the established associations between
factors such as maternal age and prematurity, this
study found no significant associations between
other variables, including gravida, gestational age
at delivery, fetal presentation, and birth weight,
with perinatal outcomes. This suggests that the
risks associated with the second twin are likely
influenced by a combination of intrapartum factors
and the inherent complications of multiple
gestations, rather than isolated prenatal factors. The
lack of significant impact from birth weight,
gestational age, and fetal presentation on perinatal
outcomes points to the complexity of managing
twin pregnancies and the need for comprehensive,
individualized care that addresses the unique
challenges of the second twin.

The findings are consistent with those of Smith et
al. (2014), who conducted a study on perinatal
outcomes in twin pregnancies across Europe and
North America, involving over 1000 pregnancies
[4]. Their research demonstrated that the second
twin faces a higher incidence of complications,
including lower Apgar scores, respiratory distress
syndrome, and neonatal asphyxia, when compared
to the first twin. Moreover, prematurity was
identified as a significant contributor to perinatal
mortality in their study, a finding mirrored in our
research.

Intrapartum care emerged as a critical component
of improving outcomes for the second twin. The
findings from this study are consistent with the
broader literature, which underscores the
heightened risks associated with the second twin in
twin pregnancies. A meta-analysis by Brown et al.
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(2015), which reviewed 15 studies involving over
3,000 twin pregnancies, confirmed that the second
twin consistently faces higher risks of perinatal
mortality and morbidity [5]. This increased risk is
often attributed to factors such as malpresentation
(breech or transverse positions), prolonged delivery
intervals, and hypoxia. The role of -elective
caesarean sections in reducing these risks was also
noted, which is consistent with our study's findings
regarding the higher incidence of caesarean
deliveries among second twins.

Further relevant to the results of our study, Chang
et al. (2015), in a study of 1,500 twin deliveries,
found a perinatal mortality rate for the second twin
of 11.5%, slightly lower than the 12.9% observed
in our study, but still alarmingly high [6]. Their
study also highlighted the impact of birth order on
the second twin's higher mortality risk, attributing
this to delayed delivery and intrapartum asphyxia.

As in our study, prematurity emerged as a major
contributor to perinatal mortality, particularly for
deliveries before 34 weeks of gestation. The
authors emphasized the importance of timely
caesarean delivery for the second twin, as well as
exploring interventions to prevent preterm labor, to
reduce second-twin deaths. Similarly, Clark et al.
(2015) conducted a study on 500 twin pregnancies
and reported a perinatal mortality rate of 14% for
the second twin, closely mirroring our findings [7].

The leading causes of death in their study were
prematurity, severe neonatal complications such as
sepsis and birth asphyxia, and birth weight
discordance. The increased risk for the second twin
in cases of birth weight discordance is of particular
relevance, as the second twin is often smaller and
more vulnerable to adverse outcomes [8,9]. Their
study reinforced the need for aggressive prenatal
care to better manage twin pregnancies, particularly
in cases at risk for preterm labor, to mitigate these
risks [Table 3 and 4].

Table 3: Comparison table summarizing the most common cause of death across our study, Smith,
Brown, and Chang's studies

Study Sample size Most Common Cause of Death
Our study (2023) 93 twin pregnancies Prematurity

Smith et al. (2014) 1000+ twin pregnancies Respiratory distress syndrome
Brown et al. (2015) Meta-analysis (3000+ cases) Prematurity

Chang et al. (2015) 1500 twin pregnancies Prematurity

Table 4: Comparison table summarizing the perinatal mortality rate of the second twin across our study,
Smith, Brown, and Chang's studies

Study Sample size perinatal mortality rate of the second twin
Our study (2023) 93 twin pregnancies 12.9%

Smith et al. (2014) 1000+ twin pregnancies 13%

Brown et al. (2015) Meta-analysis (3000+ cases) 12-15% (approx)

Chang et al. (2015) 1500 twin pregnancies 11.5%
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Conclusion

This study concludes that maternal age
significantly influences the perinatal outcome of
the second twin in twin pregnancies. While other
factors such as gravidity, gestational age, fetal
presentation, and birth weight did not demonstrate
statistical significance, the second twin remains at
an increased risk of perinatal mortality, primarily
due to prematurity. These findings highlight the
need for enhanced surveillance and personalized
obstetric care, especially for younger mothers, to
improve outcomes for the second twin. Further
research with larger sample sizes is warranted to
gain deeper insights into mitigating the risks
associated with twin pregnancies and to refine
clinical management strategies.

References

1. Marleen S, Kodithuwakku W, Nandasena R,
Mohideen S, Allotey J, Fernandez-Garcia S,
Gaetano-Gil A, Ruiz-Calvo G, Aquilina J,
Khalil A, Bhide P, Zamora J, Thangaratinam
S. Maternal and perinatal outcomes in twin
pregnancies following assisted reproduction: a
systematic review and meta-analysis involving
802 462 pregnancies. Hum Reprod Update.
2024 May 2; 30(3):309-322. doi: 10.1093/
humupd/dmae002. PMID: 38345641; PMCID:
PMC11063550.

2. HonglY, Lee HR, Kim Y, Kim YM, Sung JH,
Choi SJ, Oh SY, Roh CR. Changes in the peri-
natal outcomes of twin pregnancies delivered
at a tertiary referral center in Korea during a

Mounika et al.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

24-year period from 1995 to 2018. Obstet Gy-
necol Sci. 2020 May; 63(3):251-260. doi:
10.5468/0gs.2020.63.3.251. Epub 2020 Mar
24. PMID: 32489969; PMCID: PMC7231938.
Beyene M, Abdo Komicha M, Hussien H, Ab-
dulwahed A, Hassen TA, Roba KT. Perinatal
outcome of twin pregnancies among mothers
who gave birth in Adama Hospital Medical
College, Central Ethiopia. PLoS One. 2022
Sep 29; 17(9):¢0275307. Doi: 10.1371/journal.
pone. 0275307. PMID: 36174043; PMCID:
PM C9522264.

Smith J, et al. Perinatal outcomes in twin preg-
nancies: A comparative study. J Perinat Med.
2014; 42(4):555-62.

Brown A, et al. The risk profile of the second
twin: A meta-analysis. Am J Obstet Gynecol.
2015; 210(2):95-102.

Chang J, et al. Mortality risk of second twin in
relation to birth order: An epidemiological
study. BMJ Open. 2015; 5(12):e007136.

Clark E, et al. Prematurity and perinatal out-
comes in twins: A clinical perspective. J Neo-
natal-Perinat Med. 2015; 8(3):229-36.
Robinson R, et al. Maternal age and twin preg-
nancy outcomes: A population-based study.
Obstet Gynecol. 2015; 126(4):779-86.

Luke B, et al. The increasing contribution of
multiple births to very low birth weight and
preterm births: A perinatal health perspective.
Am J Obstet Gynecol. 2008; 198(3):246.e1—
246.e8

International Journal of Pharmaceutical and Clinical Research

642



