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Perinatal Outcomes of Advanced and Extremely
Advanced Maternal Age Pregnancies
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Abstract

0z

Aim: Advanced and extremely advanced maternal age (AMA,
EAMA) are known to be associated with increased perinatal
mortality and morbidity. We aimed to compare the perinatal
outcomes of pregnancy in women <35 and =35 years of age
and also to compare the outcomes between AMA and EAMA
pregnancies.

Methods: A total of 1202 patients, who had regular antenatal
follow-up and gave birth in our clinic between June 2016 and
December 2017, were included. The study group consisted of
632 patients aged =35 years and control group consisted of
570 patients aged <35 years. Then, the patients were divided
into two subgroups; patients aged 35-40 years (n=495) and
over 40 years (n=137). Socio-demographic features, delivery
characteristics and perinatal outcomes were obtained from the
medical records. Perinatal outcomes were compared between
patient and control groups and between subgroups.

Results: Gestational diabetes (GDM) (p<0.001), preeclampsia
(p<0.001), placenta previa (PP) (p=0.03) and intrauterine fetal
death (IFD) (p<0.001) were more common in AMA group than in
controls. In subgroup analysis, cesarean section rate was higher
(p<0.001), IFD (p=0.04), PP (p<0.001), preeclampsia (p<0.001)
and GDM (p<0.001) were more common in EAMA group than
in AMA group.

Conclusion: Adverse perinatal outcomes are more common in
AMA and EAMA pregnancies. We suggest that close monitoring
of these pregnants in the antenatal period is crucial to avoid
adverse outcomes and to prevent perinatal mortality and
morbidities.

Keywords: Advanced maternal age, extremely advanced
maternal age, perinatal outcomes

Amag;: ileri ve cok ileri anne yasi gebelikleri (IAY, CIAY) artmis
perinatal mortalite ve morbidite ile iliskilidir. Calismamizda, 35
yasin altindaki ve (izerindeki gebeliklerin ve ayrica IAY, CIAY'nin
perinatal sonuglarinin karsilastirilmasi amaclanmistir.

Yoéntemler: Calismaya Haziran 2016 ve Aralik 2017 tarihinde
klinigimizde takip edilen ve dogumu gerceklestirilen 1202 hasta
dahil edildi. Calisma grubu =35 yasindaki 632 gebeden ve kontrol
grubu <35 yasindaki 570 gebeden olusmaktaydi. Hasta grubu
da 35-40 yas arasindaki gebeler (n=495) ve 40 yasin Gzerindeki
gebeler (n=137) olmak Uzere iki alt gruba ayrildi. Hastalarin sosyo-
demografik &zellikleri, dogum 6zellikleri ve perinatal sonuglari
medikal dosyalarindan kaydedildi. Perinatal sonuglar hasta ve
kontrol grubu arasinda ve ayrica alt gruplar arasinda karsilastirildi.

Bulgular: Gestasyonel diyabet (p<0,001), preeklampsi (p<0,001),
plasenta previa (p=0,03) ve intrauterin fetal 6lim (p<0,001) ileri
maternal yas grubunda kontrol grubuna gére istatistiksel anlamli
olarak daha sikti. Alt grup analizinde, sezaryen orani daha ylksek
iken (p<0,001), benzer sekilde intrauterin fetal 6lim (p=0.04),
plasenta previa (p<0,001), preeklampsi (p<0,001) ve gestasyonel
diyabet (p<0,001) de ¢ok ileri anne yasi grubunda, ileri anne yasi
grubundan daha sik olarak tespit edildi.

Sonug: IAY, CiAY'de olumsuz perinatal sonuclar daha sik
gorulmektedir. Antenatal dénemde bu hastalarin yakin takibinin
bu olumsuz sonuglardan korunmada ve perinatal mortalite ve
morbidite artisini dnlemede kritik roll oldugunu distinmekteyiz.

Anahtar Sézciikler: ileri anne yasi, cok ileri anne yasi, perinatal
sonuclar
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Introduction

Advanced maternal age (AMA\) is defined as childbearing
in a woman over 35 years of age while extremely advanced
maternal age (EAMA) is defined as pregnancy in those over
40 years of age by the International Federation of Gynecology
and Obstetrics (1).

The incidence of AMA is reported to be 12.6% in
England, 33.4% in Norway, 11.4-19.1% in Taiwan and it
varies from 8.6% to 11.8% in our country. For EAMA, it
has been reported to be 4% in England (2,3). According
to the Civil Registration and Nationality Services of Turkey,
2.3% of all pregnancies were in women at EAMA in 2009
and this reached to 2.8% in 2014 (4).

Delayed childbearing has been an increasing trend
in developed countries due to social, financial and
educational status of women. Moreover, late miscarriages,
career goals, advanced assisted reproductive techniques
and ineffective contraception in multiparous women are
the main risk factors for AMA and EAMA (5-7).

AMA and EAMA are known to be associated with
increased maternal and fetal mortality and morbidity.
Previous studies reported that they were related with
hypertensive disorders of pregnancy, gestational diabetes
mellitus (GDM), postpartum hemorrhage, placenta previa
(PP), low birth weight, intrauterin growth restriction,
prematurity, macrosomia, low Apgar scores and increased
cesarean section rates (8-13). Although adverse perinatal
outcomes are more common in AMA and EAMA, these
outcomes could generally be avoided with advanced
neonatal care units and close monitoring of pregnants in
the antenatal period.

In this study, we aimed to compare the perinatal
outcomes of pregnancy in women under and over 35
years of age and also to compare the outcomes between
AMA and EAMA.

Methods

This is a retrospective observational case-control study,
conducted in a high-volume university-affiliated training
and research hospital between June 2016 and December
2017. Ethics committee approval is not required for
retrospective studies in our country but we commit that
this study complies with the declaration of Helsinki.
Informed consent was routinely obtained from patients
during their admission which includes the participation in
scientific studies.

In this study, a total of 1202 patients, who had a regular
antenatal follow-up and gave birth in our clinic, were
included. The study group was composed of 632 patients
aged 35 years and over and control group was composed
of 570 patients younger than 35 years. Then, the patients
were divided into two subgroups as; patients aged 35-40
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years (n=495) and patients over 40 years of age (n=137).
Patients with cardiac diseases, chronic hypertension, hypo-
hyperthyroidism, Diabetes mellitus, congenital uterine
anomalies, multiple pregnancies, hepatic and renal failure,
prior placental abnormalities, previous preterm birth,
recurrent pregnancy loss, hematological and auto-immune
diseases and alcohol or cigarette habits were excluded.

The patients’ gravidity, parity, delivery mode, gestational
age at delivery, birth weight, presence of premature rupture
of the membrane, PP pre-eclampsia, GDM, intrauterine
pregnancy loss, Apgar scores at the first and fifth minutes,
presence of respiratory distress syndrome, sepsis, and
neonatal intensive care unit admission were obtained
from the medical records. The perinatal outcomes were
compared between patient and control groups and also
between subgroups.

Statistical Analysis

Statistical analyses were performed by using the SPSS
statistical software version 21.0 (Statistical Package for
the Social Sciences, Chicago, IL). The Kolmogorov-Smirnov
test was carried out to evaluate the normality of variables.
Normally distributed variables were expressed as mean
+ standard deviation, non-normally distributed ones
as median and categorical variables were expressed as
percentage. For group comparison, the Mann-Whitney U
test was performed to compare non-normally distributed
parameters and the chisquare test for categorical
variables. A p value of less than 0.05 was considered
statistically significant.

Results

The mean age of the study participants was
31.55+11.63 years, median gravidity was 3 (1:7) and
the mean parity was 2 (1:7). The mean birth weight
was 3108.2+517.2 grams and gestational week at birth
was 37 (28:40). Assisted reproductive techniques were
performed in 69 patients (5.7%). Intrauterine fetal
death was determined in 34 (2.8%) patients, PP in 27
(2.2%), pre-eclampsia in 108 (8.9%), GDM in 75 (6.2%),
premature rupture of the membrane in 73 (6.1%),
preterm delivery before 34 weeks in 96 (7.9%) and
preterm delivery between 34 and 37 weeks in 76 (6.3%)
patients. A total of 563 patients (46.8%) underwent
cesarean section. In 27 neonates (2.2%) the 1-minute
Apgar score was <7 while 5-minute Apgar score was <7
in 17 (1.4%) neonates. While 110 (9.2%) infants were
small for gestational age (SGA), 25 (2.1%) were large
for gestational age (LGA). Respiratory distress syndrome
was detected in 47 (3.9%) babies and sepsis was
present in 32 (2.6%). One hundred and twenty-seven
(10.6%) neonates required neonatal intensive care unit
admission.
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The demographic features and perinatal outcomes of
the study and control groups are demonstrated in Table
1. There was no difference between the two groups in
gestational week at delivery, birth weight, rate of assisted
reproductive techniques and adverse perinatal outcomes
such as an Apgar score of <7 at the first and fifth
minutes, SGA and LGA, presence of premature rupture
of the membranes, preterm delivery, respiratory distress
syndrome, neonatal sepsis and neonatal intensive care
unit admission. Pre-eclampsia (p<0.001), GDM (p<0.001),
PP (p=0.03) and intrauterine fetal death (p<0.001) were
more common and cesarean section rate was significantly
higher (p=0.02) in AMA group. Moreover, the number of
gravida and parity of this group was higher as compared
to controls.

The demographic features and perinatal outcomes
of AMA and EAMA groups are presented in Table 2. In
subgroup analysis, assisted reproductive techniques were
more common in EAMA group (p<0.001). Furthermore,
cesarean section rate was higher (p<0.001), intrauterine
fetal death (p=0.04), PP (p<0.001), pre-eclampsia
(p<0.001) and GDM (p<0.001) were more common in
EAMA group as compared to AMA group.

Discussion

The main findings of the study were as follows: 1)
Pre-eclampsia, GDM, PP and intrauterine fetal death were
more common and cesarean section rate was higher in
AMA group as compared to controls, 2) In EAMA group,
assisted reproductive techniques were more common as it
was expected and in addition to this, cesarean section rate
was higher, intrauterine fetal death, PR pre-eclampsia and
GDM were more common as compared to AMA group.

Advanced aged pregnancies have been gradually
increasing all over the world during the last decades.
Women have a tendency to postpone their childbearing
due to their career goals and financial problems. Moreover,
increased use of assisted reproductive techniques and
effective birth control methods could be encountered as a
risk factor for these pregnancies (5,6).

Pregnancy at advanced ages may be unfavorable
owing to maternal and fetal complications. Recent
studies have demonstrated that AMA pregnancies are
associated with adverse perinatal outcomes such as
hypertensive disorders, GDM, preterm birth, placental
abnormalities, increased cesarean section rates, low birth
weight, macrosomia, low Apgar scores and perinatal

Table 1. Demographic features and perinatal outcomes of the study group

Maternal age >35 years Maternal age <35 years p
(n=632) (n=570)
Gravida (n) 4(2-7) 2 (1-4) <0.001
Parity (n) 3(1-7) 1(1-4) <0.001
Gestational week at birth (week) 37 (28-40) 38 (34-40) 0.46
Birth weight (gram) 3155.1+575.2 3040.8+486.2 0.71
Assisted reproductive technique (n, %) 53 (8.4%) 16 (2.8%) 0.14
Intrauterine fetal death (n, %) 20 (3.2%) 14 (2.4%) <0.001
Placenta previa (n, %) 18 (2.8%) 9 (1.6%) 0.03
Pre-eclampsia (n, %) 84 (13.3%) 24 (4.2%) <0.001
Gestational diabetes mellitus (n, %) 56 (8.9%) 19 (3.3%) <0.001
Premature rupture of membranes (n, %) 42 (6.6%) 31 (5.4%) 0.27
Cesarean section (n, %) 336 (53.2%) 227 (39.8%) 0.02
Apgar 15t min <7 (n, %) 16 (2.5%) 11 (1.9%) 0.54
Apgar 5th min <7 (n, %) 1 (1.7%) 6(1.1%) 0.68
Respiratory distress syndrome (n, %) 29 (4.6%) 18 (3.2%) 0.23
Neonatal sepsis (n, %) 17 (2.7%) 15 (2.6%) 0.89
Neonatal intensive care unit admission (n, %) 68 (10.8%) 59 (10.4%) 0.74
Preterm delivery <34 weeks (n, %) 53 (8.4%) 43 (7.5%) 0.68
Preterm delivery <34-37 weeks (n, %) 41 (6.5%) 35 (6.1%) 0.71
Small for gestational age (n, %) 64 (10.1%) 46 (8.1%) 0.17
Large for gestational age (n, %) 16 (2.5%) 9 (1.6%) 0.43

n: Number
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mortality (11). Furthermore, these adverse problems are
more apparent in EAMA pregnancies (13,14). It is known
that AMA and EAMA pregnancies are linked with adverse
perinatal outcomes, however, it is not clearly investigated
which adverse outcome is more tightly related with AMA
or EAMA.

Earlier studies reported an increased cesarean rate
in AMA pregnancies. In our study, we found increased
cesarean rate in AMA group as compared to controls,
consistent with the literature. The cesarean rate was 53.2%
in AMA group and 39.8% in control group. In a study by
Berkowitz et al. (15), the cesarean rate was higher in AMA
group and they claimed that this condition could probably
be related to increased pregnancy complications such as
hypertension, GDM and bleeding. Similar to our study, in
another study from Nigeria evaluating only primigravid
women, the cesarean rate was reported to be 58.1% in
women older than 35 years while it was 32.1% in those
younger than 35 years of age (16). Studies performed in
our country demonstrated significantly higher cesarean
rates for AMA pregnancies (17,18). Another interesting
finding of our study was the increased cesarean rate in
EAMA group as compared to AMA group. Likewise, Hsieh
et al. (13) reported an increased cesarean rate for both

AMA and EAMA groups and found a 1.6 fold increased
risk for AMA group and 2.6 fold for EAMA group. In
a study from Turkey by Cambaztepe et al. (19), the
cesarean rate was found to be statistically significantly
higher in EAMA group (65.7%) than in those aged 20-35
years (40.2%). Similarly, another study investigating the
pregnancy outcomes of EAMA pregnancies reported a
higher rate of cesarean section as compared to pregnancy
in women aged 18-39 years (1). We assume that these
higher cesarean rates could be related with increased
pregnancy complications especially in primigravid patients
and previous cesarean section and tubal ligation for
multiparous women who desire permanent contraception.
Due to repeated cesarean section, we found that PP was
more common in AMA and EAMA pregnancies. In a study
by Hsieh et al. (13), the prevalence of PP was 2.3% in
AMA and 2.6% in EAMA group while it was significantly
lower in <35 years with an incidence of 1%. Supporting
these results, Jacobsson et al. (20) claimed that women
over 40 years of age had nearly 4-fold increased risk of PP
as compared to those under 40 years of age.

GDM is the most common metabolic disorder in
pregnancy. Pancreatic beta cell function and insulin
sensitivity decline with age and this condition leads to

Table 2. Demographic features and perinatal outcomes of advanced and extremely advanced maternal age pregnancies

Advanced Maternal Age Extremely Advanced Maternal Age p
(n=495) (n=137)
Gravida (n) 4 (2-5) 4(2-7) 0.71
Parity (n) 3(1-5) 3(1-7) 0.86
Gestational week at birth (week) 37 (32-40) 36 (28-39) 0.54
Birth weight (gram) 3270.47+634.2 2980.3+524.1 0.26
Assisted reproductive technique (n, %) 32 (6.5%) 21 (15.3%) <0.001
Intrauterine fetal death (n, %) 14 (2.8%) 6 (4.4%) 0.04
Placenta previa (n, %) 12 (2.4%) 6 (4.4%) <0.001
Pre-eclampsia (n, %) 56 (11.3%) 28 (20.4%) <0.001
Gestational diabetes mellitus (n, %) 35(7.1%) 21 (15.3%) <0.001
Premature rupture of membranes (n, %) 33 (6.6%) 9 (6.6%) 0.91
Cesarean section (n, %) 240 (48.5%) 96 (70.1%) <0.001
Apgar 15t min <7 (n, %) 12 (2.4%) 4 (2.9%) 0.67
Apgar 5th min <7 (n, %) 8 (1.6%) 3(2.2%) 0.34
Respiratory distress syndrome (n, %) 23 (4.6%) 6 (4.4%) 0.58
Neonatal sepsis (n, %) 13 (2.6%) 4 (2.9%) 0.49
Neonatal intensive care unit admission (n, %) 51 (10.3%) 17 (12.4%) 0.61
Preterm delivery <34 weeks (n, %) 41 (8.3%) 12 (8.8%) 0.44
Preterm delivery <34-37 weeks (n, %) 30 (6.1%) 11 (8%) 0.21
Small for gestational age (n, %) 51 (10.3%) 13 (9.5%) 0.38
Large for gestational age (n, %) 11(2.2%) 5 (3.6%) 0.11

n: Number
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high DM and GDM prevalence in advanced ages (1,9,13).
Previous studies searching the relationship between GDM
and maternal age reported that GDM and pregestational
diabetes were more common in advanced-age pregnancies
(1,21,22). Moreover, maternal age was claimed to be one
of the independent predictors of GDM (9). Likewise, data
from our country demonstrated similar results. Gunduz et
al. (1) found that the prevalence of GDM was 12.5 fold
increased in women aged over 40 years than in controls.
Cambaztepe et al. (19) reported that the incidence of
GDM in pregnant women at EAMA and those aged 20-
35 years was 5.9% and 1.1%, respectively. In our study,
GDM was more common when it was compared between
pregnant women of advanced age and controls and also
between women at AMA and EAMA.

Pre-eclampsia is another medical problem associated
with AMA. In a study including 4193 patients with pre-
eclampsia and eclampsia in Taiwan, AMA was claimed to
be a risk factor for pre-eclampsia and 4.56 fold increased
risk for pre-eclampsia was reported in pregnant women
at AMA compared to pregnants younger than 35 years of
age (23). Similarly, Gunduz et al. (1) reported that women
at EAMA had 3.4 fold increased risk for pre-eclampsia
compared to those younger than 40 years. We found
that the prevalence of pre-eclampsia was higher both in
AMA and EAMA groups in our study. In accordance with
the literature, we suggest that the underlying mechanism
for the aforementioned complication is probably due to
uteroplacental vasculopathy. In their study investigating
62 autopsies, Naeye (24) demonstrated that the incidence
of sclerotic pathologies in myometrial arteries increased
with age. Furthermore, they reported that the incidence
of sclerotic lesions was 61% at ages 30-39 and 83% after
age 39. This vasculopathy may lead placental insufficiency
which is the main pathophysiological mechanism for pre-
eclampsia.

Another pathology that may lead to intrauterine fetal
death is placental insufficiency. As it was expected, the
risk of intrauterine fetal death was found to be higher
in pregnant women of AMA in previous studies (25,26).
Similarly, we found that the incidence of intrauterine fetal
death was higher not only in AMA group but also in EAMA
pregnancies. The other explanation for this increment
could be high fetal anomaly rates after 35 years of age.

Study Limitations

This retrospective study reported data from a single
center reflecting the outcomes of pregnancies from
a limited geographic region. To clarify the importance
of advanced age on maternal and fetal outcomes,
randomized controlled trials including more than one
clinical center are required.
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Conclusion

Adverse perinatal outcomes are more common in
pregnant women of AMA and EAMA. We suggest that
close monitoring of these pregnants in the antenatal
period is crucial to avoid these adverse outcomes and
to prevent possible maternal and fetal mortality and
morbidities.
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