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Maternal age; Introduction: Advanced maternal age is associated with a greater number of obstetric
Perinatal outcomes; complications and adverse perinatal outcomes. It is increasingly common to find pregnant
Twins; women over 45 years of age and even over 50. There are few studies that evaluate perina-
Multiple pregnancies tal outcomes at extreme ages, over 45 years of age. Therefore, the objective of this study is to

explore perinatal outcomes in the pregnancies of women over 45, as well as to compare twin
and singleton pregnancies in this population.

Material and methods: An observational retrospective case-control study was carried in the
Obstetrics and Gynecology Department of University Hospital La Paz (Madrid, Spain) between
January 2017 and June 2023. All twin pregnancies of mother over 45 at the time of delivery
as cases (n=22) and 3 controls for each case (n=65) were included. Perinatal outcomes were
assessed and compared between singleton pregnancies and twins.

Results: The frequency of preeclampsia was statistically higher in the twin group (27.3% vs
7.7%; p=0.017) (OR 4.5 (1.21-16.65)). Cesarean section was significant more frequent in the
twin group (90.9% vs 49.2%; p=0.001) (OR 10.31 (2.23-47.75)). In twins, prematurity rate (68.2%
vs 17.2%; p<0.001) and admission to neonatal ICU (63.6% vs 14.5%; p <0.001) were increased.
No differences were found in gestational diabetes, pregnancy-induced hypertension, small for
gestational age, Apgar test <7 at 5min or in the pH<7.10 in cord blood at birth.

Conclusions: Advanced maternal age is an independent risk factor for adverse perinatal out-
comes and obstetric complications, independently of the number of fetuses, especially at
extreme fertile ages above 45 years. In the case of twin gestations, risks inherent to twins
also increase, such as prematurity, admission to the NICU and CS.
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Resultados perinatales en gestantes mayores de 45 afios: ;embarazo unico o multiple?

Resumen

Introduccion: La edad materna avanzada se asocia con un mayor numero de complicaciones
obstétricas y resultados perinatales adversos. Cada vez es mas comuln encontrar mujeres
embarazadas mayores de 45 ainos e incluso mayores de 50. Existen pocos estudios que evallen
los resultados perinatales en edades extremas, mayores de 45 anos. Por tanto, el objetivo de
este estudio es explorar los resultados perinatales en los embarazos de mujeres mayores de 45
anos, asi como comparar los embarazos gemelares y Unicos en esta poblacion.

Material y métodos: Se realiz6 un estudio observacional retrospectivo de casos y controles en
el Servicio de Obstetricia y Ginecologia del Hospital Universitario La Paz (Madrid, Espaiia) entre
enero de 2017 y junio de 2023. Se consideraron casos todos los embarazos gemelares de madre
mayor de 45 anos en el momento del parto. (n=22) y 3 controles para cada caso (n=65). Se
evaluaron y compararon los resultados perinatales entre embarazos Unicos y gemelares.
Resultados: La frecuencia de preeclampsia fue estadisticamente mayor en el grupo de gemelos
(27,3%vs7,7%, p=0,017) (OR 4,5 (1,21-16,65)). La cesarea fue significativamente mas frecuente
en el grupo de gemelos (90,9%, vs 49,2%; p=0,001) (OR 10,31 (2,23-47,75)). En gemelos, la tasa
de prematuridad (68,2% vs 17,2% p< 0,001) y de ingreso a UCI neonatal (63,6% vs 14,5% p<0,001)
fueron mayores. No se encontraron diferencias en diabetes gestacional, hipertension inducida
por el embarazo, tamano pequeno para la edad gestacional, test de Apgar <7 a los 5 minutos
ni en el pH <7,10 en sangre de cordoén al nacer.

Conclusiones: La edad materna avanzada es un factor de riesgo independiente de resultados
perinatales adversos y complicaciones obstétricas, independientemente del nimero de fetos,
especialmente en edades fértiles extremas superiores a los 45 aios. En el caso de las gestaciones
gemelares también aumentan los riesgos inherentes a los gemelos, como la prematuridad, el
ingreso a la UCIN y la cesarea.

© 2024 Publicado por Elsevier Espana, S.L.U.

Introduction

The age of patients who achieve preghancy in our envi-
ronment is increasing. Social changes, the development of
a professional career and different family models make
women decide, in many cases, to delay the motherhood.

Advanced maternal age is associated with a greater
number of obstetric complications and adverse perinatal
outcomes such as gestational diabetes, preeclampsia, pre-
maturity, cesarean section (CS) or puerperal complications,’
both in single and twin pregnancies.? Furthermore, the
increase in maternal age goes hand in hand with the increase
in assisted reproduction techniques (ART) and the probabil-
ity of achieving a twin pregnancy. In addition, pregnancies
get by ART are associated with adverse perinatal outcomes
such as preterm birth, small for gestational age, admis-
sion to the neonatal intensive unit care (NIUC) meconium
aspiration or intraventricular hemorrhage among others,* as
well as alterations in placental insertion and the umbilical
cord.*

Until relatively recent years, advanced maternal age was
considered in women over 35 years old.> This cut-off point
has been adapted to the profile of pregnant women today,
and advanced maternal age is now considered over 40.° Most
of the last published works that compare perinatal results
according to age groups only take into account the group of
people over 40 years of age.”'? But, it is increasingly common
to find pregnant women over 45 years of age and even over

50. There are few studies that evaluate perinatal outcomes
at extreme ages, over 45 years of age.

The vast majority of these pregnant women comes from
an ART, so the likelihood of twin pregnancy is increased com-
pared to other age groups, either by the transfer of more
than one embryo or by the division of the transferred blast
in the case of monochorionic pregnancies, also increased
in patients with ART.® Fortunately, in recent years, strate-
gies to reduce the rate of twins due to the transfer of
two embryos have intensified, with the recommendation of
transferring a single embryo. Besides, although the exact
causes are unknown, it seems that ART increases the rate of
spontaneous division of the transferred blast, thus increas-
ing the rate of monochorionic twin gestation.

On the other hand, twin pregnancies are associated
with a higher risk of gestational diabetes and hyperten-
sion, and their newborns are associated with a greater risk
of prematurity, intrauterine growth restriction, and neona-
tal death.'®'"" Furthermore, in the case of monochorionic
pregnancies, the risks are even greater due to the vascular
anastomoses that occur between the fetuses, such as feto-
fetal transfusion syndrome, selective intrauterine growth
restriction or the anemia-polycythemia sequence.'?

Because we are witnessing of a progressive increase in
twin pregnancies in women over 45 years of age, the objec-
tive of this study is to explore perinatal outcomes in the
pregnancies of women over 45, as well as to compare twin
and singleton pregnancies in this population.
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Material and methods

An observational retrospective case-control study was
carried out in a tertiary hospital, in the Obstetrics and Gyne-
cology Department of University Hospital La Paz (Madrid,
Spain) between January 2017 and June 2023.

A total of 719 pregnant women older than 45 years
delivered in our hospital in that period of time. All twin
pregnancies of mother over 45 at the time of delivery were
included as cases (n=22). The selection of controls was car-
ried out consecutively by date of admission and matched by
maternal age at the time of delivery, including 3 controls for
each case (n=65).

This study was performed in accordance with the Decla-
ration of Helsinki regarding studies in human subjects.

Medical records were reviewed to collect the following
data:

Demographic and reproduction variables: maternal age,
date of birth, body mass index (BMI) (kg/m?), race
(caucasian or non causcasian), parity (nuliparity or multi-
parity), smoking habits (yes/no during pregnancy) or chronic
pathology prior to pregnancy (any medical condition as
cancer, hypertension, diabetes), type of conception (spon-
taneous/ART) and type of ART (in vitro fertilization (IVF) and
oocyte donation). Likewise, perinatal variables were col-
lected such as pregnancy-induced hypertension (defined as
systolic blood pressure higher than 140 mmHg and/or dias-
tolic blood pressure higher than 90 mmHg after 20 weeks
of gestational age), preeclampsia (Hypertension with other
condition as proteinuria, elevated liver enzymes or throm-
bopenia), gestational diabetes (diagnosed by positive 100g
oral glucose tolerance test), threat of preterm birth (uterine
contractions and short cervix below week 35), preterm labor
(labor before 37 weeks of gestation), small for gestational
age (estimated fetal weight below the 10th percentile), ges-
tational age at delivery, induction of labor, CS, weight of
the newborn, Apgar test, arterial pH in umbilical cord or
admission to the neonatal ICU.

The data were collected from the electronic medical
record available in our hospital. Variable distribution was
tested by the Kolmogorov-Smirnov test. Quantitative varia-
bles were expressed as mean standard deviation (SD) or
median (Q1; Q3) as appropriate, and qualitative variables
were expressed as relative frequencies (%) and sample size
(n). Comparisons between groups were performed by Stu-
dent’s t-test or Mann-Whitney’s U-test according to variable
distribution. Proportion association was tested by Fisher’s
exact test. The level of significance was set at 0.05. Statis-
tical analysis was performed with IBM SPSS statistics 20.

Results

Our patients over 45 years old had a dichorionic diamniotic
pregnancy in the 72.7% of the cases (n=16), a monochori-
onic diamniotic pregnancy in the 22.7% (n=5) and only one
pregnancy was monochorionic monoamniotic.

When we compared twin pregnancies and singleton preg-
nancies we did not find differences in median maternal age,
median BMI, smoking rate, chronic pathology, race, or ART
(Table 1). The method of conception was only obtained from
70 of the patients in the sample, of which 84.3% (n=59)

achieved pregnancy through IVF, 41 (80.4%) in singleton
pregnancies vs 18 (94.7%) in twins (p=0.143). Of all the
patients who achieved pregnancy through IVF, 100% of the
single pregnancies were through oocyte donation, while in
the case of twin pregnancies, oocyte donation was used in
88.9% of the cases. According with the parity, no signifi-
cant differences were found, only the 9.1% of twin pregnant
women were multiparous comparing with the 28.1% of the
singleton group (p=0.068).

Regarding the most common obstetric complications, no
differences were found in the rate of gestational diabetes,
threat of preterm birth, small for gestational age, abruptio
placentae or gestational hypertension (Table 1). However,
the frequency of preeclampsia was statistically higher in
the twin group comparing with the singleton group (27.3%
vs 7.7%, p=0.017), with the risk of developing preeclamp-
sia being 4.5 times greater in twin pregnancies (OR 4.5
(1.21-16.65)) (Table 2)

Of the total number of patients in whom a vaginal birth
was attempted (n=54), 63% of them initiated it through
induction of labor. Regarding single pregnancies, 68.1%
(32/47) had an induction of labor while in the case of twin
pregnancies this percentage was only of 28.6% (2/7).

According to the way of delivery, CS was significant more
frequent in the twin group (90.9%, vs 49.2%; p=0.001), with
an OR of 10.31 (2.23-47.75) (Table 2). In the case of single-
ton pregnancies, 20 scheduled CS were performed: 10 for
previous uterine surgery (previous CS or myomectomy), 5
for breech presentation, one for severe preeclampsia, one
for total occlusive placenta previa, and 3 elective CS. The
rest of the CS were intrapartum, 11 of them due to labor
dystocia (pelvic-cephalic disproportion, non-progression of
labor or failure of induction) and one of them due to risk of
loss of fetal well-being.

Regarding CS in twin pregnancies, the majority were
elective due to maternal age or twin pregnancy (n=10), 4
scheduled CS due to previous uterine surgery, one c-section
due to maternal pathology and 2 due to transverse situation
of the first twin. Only 3 CS were performed intrapartum, 2
due to non-progression of labor and 1 due to risk of loss of
fetal well-being.

Significant differences were found in gestational age
at delivery (34.73w vs 38.28w p<0001), prematurity rate
(delivery < 37 weeks) (68.2% vs 17.2%, p<0.001), weight of
the newborn at delivery (2141 vs 3095, p<0.001), and admis-
sion to neonatal ICU (63.6% vs 14.5%, p<0.001) (Fig. 1).
Nevertheless, no differences were found in the Apgar test <7
at 5min or in the pH<7.10 in cord blood at birth. The risk of
preterm birth and admission to neonatal ICU were 10 times
higher in twin pregnancies (OR 10.325 (3.41-31.25) and OR
10.306 (3.36-31.58) respectively) (Table 2).

Other unfrequent maternal complications were recorded
in our patients: 2 cases of puerperal hemorrhages, three
pregnant women with intrahepatic cholestasis of pregnancy
and two patients with placental accreta, without finding a
relationship with twins.

Only one antepartum fetal death was recorded in one of
the twins at week 21. Additionally, in the group of singleton
pregnancies, one fetus was diagnosed with ventricular septal
defect, another with cleft palate, and another fetus with
tricuspid insufficiency. Regarding fetal complications in the
twin group, a fetal transfusion syndrome was diagnosed that
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Table 1  Perinatal characteristics and outcomes in single and multiple pregnancies in pregnant women over 45 years of age.
Characteristics and results Singleton pregnancies Twin pregnancies p
N=65 N=22
Maternal age (IR) 46 (3) 45.5 (8) 0.176
Maternal BMI kg/m? (IR) 23.5 (5.08) 28.38 (8.32) 0.1
Smokers (%) 4 (6.2) 1(5) 0.848
Caucasians (%) 56 (88.9) 21 (95.5) 0.632
Nuliparous (%) 46 (71.9) 20 (90.9) 0.068
IVF (%) 41 (63.1) 18 (81.8) 0.143
Egg donors (% among IVF) 40 (97.6) 16 (88.9) 0.605
Gestational diabetes (%) 12 (18.4) 5(22.7) 0.885
Abruptio placentae (%) 1(1.5) 0 0.558
Preeclampsia (%) 5(7.7) 6 (27.3) 0.017
Gestational hypertension (%) 4 (6.2) 1 (4.5) 0.779
Threat of premature birth (%) 3 (4.6) 3 (13.6) 0.149
Small for gestational age (%) 7 (10.8) 3 (14.3) 0.662
Gestational age at birth (IR) 39 (2) 35 (11) <0.001
Preterm birth (%) 11 (17.2) 15 (68.2) <0.001
Induction (%) 32 (68.1) 2 (28.6) 0.043
Instrumental delivery (%) 9 (13.8) 0 0.334
Eutocic delivery (%) 24 (36.9) 2 (9.1) 0.014
Cesarean section (%) 32 (49.2) 20 (90.9) 0.001
Apgar <7 at 5min (%) 3 (4.8) 2 (9.5) 0.424
pH<7.10 (%) 4 (6.3) 2 (9.1) 0.666
Birthweight (SD) 3095 (570) 2141 (485.9) <0.001
Birthweight 2 twin (IR) - 1198 (770) -
Neonatal ICU admission (%) 9 (14.5) 14 (63.6) <0.001

SD: standard deviation; IR: interquartile range.

Table 2 0Odds ratio. Twins vs singleton pregnancies.

OR 95% confidence intervals
Preeclampsia 4.5 1.21-16.65
Preterm birth 10.325 3.411-31.251
Cesarean section 10.313 2.23-47.75
Neonatal ICU admission 10.306 3.36-31.58

was treated with intrauterine laser at week 25, one fetus
with Tetralogy of Fallot and another with a laterocervical
solid cystic mass and multicystic kidney.

Discussion

Pregnancies in the age group over 45 years are rare, although
it is increasingly common to find them in high-risk units,
especially in large national reference hospitals. In our cen-
ter, with more than 5000 deliveries per year, 110 patients
are over 45 years old, which represents approximately 2%
of the delivers each year. Therefore, it is not easy to obtain
conclusions about the specific risks of these patients. These
data only include patients who had a delivery of more than
24 weeks, not including all patients who had a first trimester
pregnancy loss. Given that the abortion rate is higher than
in the general population, the number of women of this age
who achieved pregnancy is probably much higher."

Most of these women achieve their pregnancies through
ART and more than 90% are with egg donation, which already
entails risks associated with these techniques. Furthermore,
advanced maternal age makes the pregnant profile more
pathological; patients are more likely to have an underlying
disease, whether cardiovascular, metabolic or autoimmune.
Most of them have years of sterility or infertility, numer-
ous diagnostic tests and treatments performed that have
delayed their motherhood.

In the case of gestational diabetes, the prevalence in
Spain is 12%,'® while in our patients over 45 years of age
was 19.5% with no differences found between singletons and
twins, Therefore, it is a factor independent of the num-
ber of fetuses and the type of gestation. It is known that
age is a very important risk factor for the development of
gestational diabetes, so the rate found in our patients is
consistent.™

On the other hand, the rate of preeclampsia in our sample
is higher in twin pregnancies than in singleton pregnancies.
This has been observed in numerous studies regardless of
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age. The cause of the increased risk of preeclampsia in
twins is unknown and there are numerous theories, such as
the fact that the placenta is larger, there is worse perfu-
sion or a greater imbalance of angiogenic factors in these
pregnancies.'>'® The rate of preeclampsia in the single-
ton group is similar that the pregnant population and it
can be explained because of the administration of aspirin
150 to every single pregnant woman with a higher risk of
preeclampsia in the first trimester screening since 2017.

Comparing with the general population of twin pregnan-
cies, the prematurity rate is similar. It can be explained
because in our protocol of preventing prematurity in all
twin pregnancies, we measure the uterine cervix from
20th to 34th weeks of gestation and place a cervical pes-
sary when the cervix is shorter than 25mm. In our study
dichorionic diamniotic pregnancies had a prematurity rate
of 62.5% and 80% in monochorionic diamniotic pregnan-
cies, whereas that in general population is 48.6% and 88.6%
respectively.” In singleton pregnancies over 45 years of
age, we observed a prematurity rate of 17%, while the
mundial average is around 10% of all live newborns. Although
this figure is slightly higher, it is still an acceptable rate
if we compare it with twin pregnancies in which prema-
turity increases in any range of maternal age.'® We can
explain the higher rate of prematurity in these popula-
tion of pregnant women over 45 because of the increase of
preeclampsia that leads to an increase in early pregnancy
terminations.

The CS rate in our study group was 59.8% (49.2% in sin-
gleton pregnancies vs 90.9% in twin pregnancies). It should
be noted that the rate of CS in the case of twins is increased
by the fact of the twin gestation itself and not only by
age, since the position of the first twin and the chorionicity
(monochorionic-monoamniotic) often lead us it will lead to
a scheduled CS, a fact that will never occur in a single preg-
nancy. Furthermore, with age, the uterine cervix is closer
and less elastic ant the uterine contractions are less effec-
tive increasing the rate of inductions of labor and cesarean
section for failure of the induction

Preeclampsia
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27.3
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Neonatal ICU admission

Twins

Perinatal outcomes (%).

Rademaker et al. evaluates the perinatal outcomes of sin-
gleton pregnancies over 45 and concluded that in singleton
pregnant women above 45 there is a risk of up to three
times greater perinatal death and gestational diabetes and
a risk of six times of CS, with respect to a control group
of patients between 25 and 29 years old. Also in the group
of pregnant women over 50 years of age had a seven times
higher risk of CS, a four times higher risk of gestational dia-
betes, postpartum hemorrhage, and neonatal intensive care
unit admission, and a 10 times higher risk of hypertensive
disorders."® We found as well an increase number of CS and
gestational diabetes comparing with the average in preg-
nant population, but we did not find and increase of fetal
demise. In our sample, only the intrauterine death of one of
the twins at week 2 was reported, and no perinatal death
was found.

Laskov et al. compare twin pregnancies in patients over
45 versus under 40 years of age and conclude that in the
first group there is a greater risk of preterm birth, as well
as more maternal complications such as admission to the
NICU and a greater need for maternal transfusion of blood
components.?’ Consistent with these findings, our study also
observed a higher rate of prematurity in general but espe-
cially in twin pregnancies. Perinatal outcomes were worse
in the twin pregnancies, mainly due to the associated pre-
maturity.

Regarding the studies published so far on twin pregnan-
cies in patients with advanced maternal age, the results are
disparate. Several authors have published on the subject
in recent years, however some of them consider patients
over 35 as advanced age so it would not be comparable with
our population. In this way, a very recent meta-analysis that
includes 13 studies compares twin pregnancies in patients
more or less 35 years old and concludes that the results are
similar in both groups, only finding a higher rate of ges-
tational diabetes and CS in patients over 35 years old.”
Another meta-analysis published in 2023 found a higher
rate of diabetes, hypertension and prematurity in twin
pregnancies over 40 years of age compared to younger
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pregnant women, which agrees with our data except the
hypertension.??

We are facing a group of patients with a different baseline
profile only due to age, a higher rate of chronic pathology
that leads to higher hypertension, gestational diabetes and
maternal complications.

When comparing single and twin pregnancies in this
group, there are some differences, especially those asso-
ciated with twin pregnancies in general, such as premature
birth or preeclampsia. However, there are no differences in
gestational diabetes or small fetuses for gestational age.

As limitations of our study, we can highlight that the sam-
ple size is low, only 22 twin pregnancies analyzed. However,
the pregnancy rate in this age group is truly low, so this
sample size in a single center could be considered one of
the strengths of the study. Furthermore, no previous studies
have been found in the literature that compare single and
multiple gestations in women over 45 years of age, a group
of pregnant women which is increasing in Western Countries.
All studies on advanced maternal age set the cut-off point at
35 years, a concept that must change according to changes
we currently live in.

Conclusions

Advanced maternal age is an independent risk factor for
adverse perinatal outcomes and obstetric complications,
independently of the number of fetuses, especially at
extreme fertile ages above 45 years. Twin pregnancies in
this age group are not frequent, so analyzing the associated
risks is complicated. Most of the pregnancies in women over
45 comes from an egg-donor IVF.

In the case of twin gestations, risks inherent to twins are
also increase, such as prematurity, admission to the NICU
and CS. Comparing with singleton pregnancies, twin preg-
nancies in patients over 45 do not have an increased risk of
gestational diabetes, abruptio placentae, threat of prema-
ture birth, small for gestational age, low score on the Apgar
test or acidosis in cord blood.

These results are a great source of information and can
help when advising and counseling future parents and pro-
fessionals about maternal and fetal complications in ART
before transferring 2 embryos.
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