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Objectives To describe the characteristics, management and
outcomes of women giving birth at advanced maternal age
(>48 years).

Design Population-based cohort study using the UK Obstetric
Surveillance System (UKOSS).

Setting All UK hospitals with obstetrician-led maternity units.

Population Women delivering at advanced maternal age
(>48 years) in the UK between July 2013 and June 2014 (n = 233)
and 454 comparison women.

Methods Cohort and comparison group identification through the
UKOSS monthly mailing.

Main outcome measures Pregnancy complications.

Results Older women were more likely than comparison women to
be overweight (33% versus 23%, P = 0.0011) or obese (23% versus
19%, P = 0.0318), nulliparous (53% versus 44%, P = 0.0299), have
pre-existing medical conditions (44% versus 28%, P < 0.0001), a
multiple pregnancy (18% versus 2%, P < 0.0001), and conceived
following assisted conception (78% versus 4%, P < 0.0001). Older

women appeared more likely than comparison women to have
pregnancy complications including gestational hypertensive
disorders, gestational diabetes, postpartum haemorrhage, caesarean
delivery, iatrogenic and spontaneous preterm delivery on
univariable analysis and after adjustment for demographic and
medical factors. However, adjustment for multiple pregnancy or use
of assisted conception attenuated most effects, with significant
associations remaining only with gestational diabetes (adjusted odds
ratio [aOR] 4.81, 95% CI 1.93-12.00), caesarean delivery (aOR 2.78,
95% CI 1.44-5.37) and admission to an intensive care unit (aOR
33.53,95% CI 2.73-412.24).

Conclusions Women giving birth at advanced maternal age have
higher risks of a range of pregnancy complications. Many of the
increased risks appear to be explained by multiple pregnancy or
use of assisted conception.

Keywords Advanced maternal age, assisted reproduction, cohort
study, pregnancy, pregnancy outcomes.

Tweetable abstract The pregnancy complications in women giving
birth aged 48 or over are mostly explained by multiple pregnancy.
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Introduction

Childbearing at advanced maternal age is becoming
increasingly common in high-income countries."? Further-
more, developments in artificial reproductive technologies,
such as ovum donation, may contribute to an increasing
incidence of pregnancies in women outside the usual bio-
logical reproductive age. In England and Wales the average
age at childbearing has increased steadily since the mid-
1970s from 26.4 in 1975 to 30.0 in 2013, with a corre-
sponding rise in the proportion of women delivering in
their thirties and forties.

Many studies have reported an association between
advanced maternal age and a higher risk of adverse mater-
nal and infant outcomes.* ® However, the majority of stud-
ies have reported outcomes in women aged >35 years or
women aged >40 years. These studies therefore include
only a small number of the oldest mothers and have not
specifically assessed the risks in women of very advanced
maternal age, in whom adverse outcomes could be more
common. The small numbers of studies that have specifi-
cally investigated outcomes in relation to very advanced
maternal age’ have largely not made any attempt to control
for potential confounding factors and have predominately

© 2016 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of

Royal College of Obstetricians and Gynaecologists.

1097

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use,
distribution and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



Fitzpatrick et al.

been conducted using retrospective review of medical
records over a number of years in a single or small number
of institutions. Such studies suffer from a number of limi-
tations such as limited generalisability and lack of statistical
power. The objective of this national population-based
study was to describe the characteristics, management and
outcomes of women giving birth at very advanced maternal
age in the UK and to estimate the risk of adverse outcomes
attributable to very advanced maternal age.

Methods

A national, population-based cohort study was conducted.
The cohort included any pregnant woman in the UK at
20 weeks of gestation or more, who was of very advanced
maternal age. Although very advanced maternal age has gen-
erally been used to refer to women aged >45 years, for prag-
matic reasons, and so as to not over-burden reporting
clinicians, we defined very advanced maternal age as women
aged >48 years at their date of delivery. The cohort was iden-
tified through the monthly mailing of the UK Obstetric
Surveillance System (UKOSS) between 1 July 2013 and 30
June 2014. The UKOSS methodology has been described in
detail elsewhere.® Briefly, cards were sent to nominated clini-
cians (midwives, risk management midwives, obstetricians
and anaesthetists) in each of the UK’s obstetrician-led mater-
nity units requesting the number of pregnant woman of very
advanced maternal age they had seen that month. On report-
ing a pregnancy in a woman of very advanced maternal age,
clinicians were sent a data collection form to complete seeking
additional information concerning the characteristics, man-
agement and outcomes of the woman concerned. Reporting
clinicians were also asked to identify and complete an identi-
cal data collection form for comparison women, defined as
the two pregnant women at 20 weeks of gestation or more
who were <48 years of age at their estimated date of delivery
and who delivered immediately before the older woman in
the same hospital. All data requested were anonymous. Infor-
mation on woman’s year of birth and expected date of deliv-
ery was used to identify duplicate reports. A total of five
reminders were sent if complete forms were not returned.

All analyses were conducted using STATA v 13 software
(Statacorp, College Station, TX, USA). Odds ratios (ORs)
with 95% CIs were estimated throughout using uncondi-
tional logistic regression. Odds ratios were adjusted for
potential confounding factors if there was a pre-existing
hypothesis or evidence that the factors were potential con-
founders or mediators of the relationship between
advanced maternal age and the outcome in question. To
help examine the relative influence of the potential con-
founders and mediators on the association between mater-
nal age and the outcome in question, models were adjusted
in a hierarchical fashion: model 1 adjusted for

sociodemographic factors; model 2 additionally adjusted for
previous medical history; and model 3 additionally adjusted
for relevant pregnancy-related factors. ‘Missing’ was
included as an extra category for variables that had >10%
missing data. Continuous variables were tested for evidence
of departure from linearity by the addition of first-order
fractional polynomials to the model and subsequent likeli-
hood ratio testing. Continuous variables that showed evi-
dence of nonlinearity were treated and presented as
categorical in the analysis, whereas those showing evidence
of linearity were treated as continuous linear terms when
adjusting for them in the analysis but presented as categori-
cal for ease of interpretation. Plausible interactions were
tested in the full regression model by the addition of interac-
tion terms and subsequent likelihood ratio testing on
removal, with a P-value <0.01 considered as evidence of sig-
nificant interaction to account for multiple testing.

Women who initially had a multiple pregnancy but then
had fetal reduction were classified in the analysis according
to the number of fetuses left after the reduction. Sponta-
neous first-trimester losses in women known initially to
have a multiple pregnancy were classified in the analysis
according to the post-loss number of fetuses. Second-trime-
ster losses in a multiple pregnancy were classified according
to the pre-loss number of fetuses in the main analysis, but
were not included when examining neonatal outcomes
unless they occurred after 24 weeks. Logistic regression
using robust standard errors to allow for non-independence
of neonates from multiple births was used when comparing
neonatal outcomes.

Using the most recent national birth data>”'® we antici-
pated identifying 406 women aged >48 years at their date
of delivery and 812 comparison women. With these num-
bers of women the study would have had an estimated
power of 80% at the 5% level of statistical significance to
detect odds ratios of >1.5 and >2.0, assuming outcomes
have an incidence of 40% and 5%, respectively. The actual
number of older and comparison women identified during
the study gave an estimated power of 80% at the 5% level
of significance to detect odds ratios of >1.6 and >2.5,
assuming the same outcome incidence levels.

Results

All eligible hospitals with obstetrician-led maternity units
contributed data to UKOSS during the study period (100%
response), notifying 351 women of very advanced maternal
age. Excluding those subsequently reported by clinicians as
not fulfilling the inclusion criteria, data collection forms
were obtained for 89% of the notified women (Figure S1)
and data were received for 454 comparison women. A total
of 233 women of very advanced maternal age were identi-
fied.
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The median age of the older women was 49 years (range
48-61 years) whereas the median age of the comparison
women was 31 years (range 16—46 years) (Figure 1). Older
women were significantly more likely than comparison
women to be overweight or obese, to be nonsmokers, to
have had previous uterine surgery not including previous
caesarean section, to have previous or pre-existing medical
condition(s), to be nulliparous, to have a multiple preg-
nancy, and to have conceived following assisted conception
(Table 1). Of the 50 older women who conceived without
assisted conception, 14 (61% of the 23 in whom this was
known) had planned pregnancies. Of the 176 older women
known to have conceived following assisted conception,
51% (61/119, 57 women with no information provided)
had the assisted conception performed outside the UK,
91% (137/151, 25 with no information provided) had used
egg donation, 21% (22/104, 72 with no information pro-
vided) had used sperm donation, and 97% (147/152, 24
with no information provided) underwent in vitro fertilisa-
tion/intracytoplasmic injection (IVF/ICSI). Of the 147
women who had IVF/ICSI, 55 women had the number of
embryos transferred recorded: 22 had one embryo trans-
ferred, 25 had two embryos transferred, six had three
embryos transferred and two had four embryos transferred.
Excluding first-trimester spontaneous losses and subsequent
fetal reductions, 15 of the 30 women who had more than
one embryo transferred went on to have a multiple preg-
nancy. The characteristics of the older women in our study
were comparable to the available national data for England
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and Wales on women giving birth at very advanced mater-
nal age (Table 2) with the exception of the proportion of
women who were married/in a civil partnership with one
or more previous live-born children, which was lower in
our study population.

Older women were significantly more likely than the
comparison women to have a plan at booking for more
than the recommended number of antenatal visits for low-
risk women 82% (185/226) versus 30% (133/447),
P < 0.001). Maternal age was the commonest reason given
for older women having more antenatal visits (82%, 152/
185), followed by underlying medical condition/previous
obstetric history (32%, 60/185). The proportion of older
women who received care at their usual hospital for their
place of residence was not significantly different from the
proportion seen in the comparison women (86%, 197/228,
versus 91%, 409/451, P = 0.089). Of the older women who
did not have their care at their usual hospital, reasons
included patient preference (n = 20), referral to a tertiary
centre because of underlying medical conditions (n = 4)
and maternal age (n = 2). Eighty-seven percent of older
women (196/225) had antenatal screening; 74% had a
nuchal translucency test, 57% had serum screening, 1%
had chorionic villus sampling, 5% had amniocentesis and
77% had an 18- to 20-week anomaly scan. The proportions
seen in the comparison women were comparable with the
exception of amniocentesis, which was significantly less
likely in the comparison women, occurring in just 1%
(P =0.009). Older women were also more likely than the
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Figure 1. Characteristics of older and comparison women.
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Table 1. Characteristics of older and comparison women

Characteristic Number (%)* of Number (%)* of Unadjusted OR P-value
older women (n = 233) comparison (95% ClI)
women (n = 454)

Sociodemographic characteristics
Ethnic group

White 165 (71) 323 (71) 1

Non-White 67 (29) 129 (29) 1.02 (0.72-1.44) 0.9259
Marital status

Married or cohabiting 194 (85) 375 (84) 1

Single 35 (15) 71 (16) 0.95 (0.61-1.48) 0.8299
Socio-economic group

Managerial and professional occupations 91 (39) 144 (32) 1

Other 103 (44) 231 (51) 0.71 (0.50-1.00) 0.0511

Missing 39 (17) 79 (17)
Body mass index (kg/m?)

<25 101 (44) 260 (58) 1

25-29.9 75 (33) 103 (23) 1.87 (1.29-2.73) 0.0011

>30 52 (23) 85 (19) 1.57 (1.04-2.38) 0.0318
Smoking status

Never/ex smoker 226 (99) 407 (90) 1

Smoked during pregnancy 3 (1) 45 (10) 0.12 (0.04-0.39) 0.0004
Previous medical history
Previous uterine surgery not including previous caesarean section

No 168 (74) 418 (93) 1

Yes 60 (26) 33 (7) 4.52 (2.85-7.17) <0.0001
Previous or pre-existing medical condition

No 129 (56) 328 (72) 1

Yes 101 (44) 126 (28) 2.04 (1.46-2.84) <0.0001
Pregnancy-related characteristics
Parity

0 122 (53) 200 (44) 1

1 or more 108 (47) 252 (56) 0.7 (0.51-0.97) 0.0299
Previous caesarean section

No 179 (79) 379 (84) 1

Yes 49 (21) 72 (16) 1.44 (0.96-2.16) 0.0765
Multiple pregnancy

No 189 (82) 444 (98) 1

Yes 41 (18) 10 (2) 9.63 (4.73-19.63) <0.0001
Conceived following assisted conception

No 50 (22) 425 (96) 1

Yes 176 (78) 19 (4) 78.74 (45.13-137.38) <0.0001

*Percentage of individuals with complete data unless missing category shown.

comparison women to have a third-trimester ultrasound
performed (87%, 199/228 versus 50%, 222/445, P < 0.001).
Reasons for a third-trimester ultrasound included concerns
about the fetus, e.g. fetal growth (n = 113), routine diabetic
monitoring (n = 15), other maternal condition (n =29),
abnormal presentation (n = 5) and pregnancy complication
(n=17).

Table 3 shows the pregnancy complications experienced
by the older and comparison women. Unadjusted analysis
suggests that older women were more likely than

comparison women to have a range of complications
including gestational hypertensive disorders, gestational
diabetes, caesarean delivery,
iatrogenic and spontaneous preterm delivery and intensive
therapy unit (ITU) admission. With the exception of gesta-
tional diabetes, caesarean delivery and ITU admission,
however, these effects were attenuated and became non-
significant largely after adjustment for pregnancy-related
characteristics. For effects that became nonsignificant after
adjustment for pregnancy-related characteristics, further

postpartum haemorrhage,
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Table 2. Comparison of the characteristics of older women
identified by UKOSS with available national data on women giving
birth at very advanced maternal age

Characteristic UKOSS National P-value
number (%)* data** on

of older number (%)*

women of older

(n = 233) women

(n = 384)
Marital status
Married/civil partnership 127 (55) 246 (64)
Single 102 (29) 138 (36) 0.0754
Number of previous live-born children within marriage/civil
partnership

0 67 (53) 94 (38)
1 or more 60 (47) 152 (62) 0.0056
Multiple pregnancy
No 189 (82) 332 (86)
Yes 41 (18) 52 (14) 0.185
Age of mother (years)
48 73 (31) 139 (36) 0.2041
49 55 (24) 100 (26) 0.5793
>50 105 (45) 145 (38) 0.0861

*Percentage of individuals with complete data.
**Data for maternities in England and Wales 2013, Office of
National Statistics ad hoc data and analysis 2015.

analysis was performed in which adjustment was made for
sociodemographic factors, previous medical history and rel-
evant pregnancy-related factors one at a time (Table S1);
while parity and previous caesarean section, where relevant,
had little impact, all of the effects became nonsignificant
after adjustment for how the woman conceived and some
became nonsignificant following adjustment for multiple
pregnancy. An analysis including just singleton pregnancies
(Model 4, Table 3) reflected very similar results with the
exception of postpartum haemorrhage, which remained sig-
nificant even after full adjustment. There was evidence of
significant interaction between caesarean delivery and par-
ity: the raised odds of having a caesarean delivery were only
apparent in nulliparous older women (adjusted OR [aOR]
9.90, 95% CI 3.64-26.92 in nulliparous women; aOR 0.71,
95% CI 0.31-1.66 in parous women). No other significant
interactions were found. Among the older women who had
a caesarean delivery, maternal age was the primary indica-
tion for 21% (36/175). Other indications included fetal
compromise (19%, 33/175), maternal compromise (14%,
25/175), failure to progress (14%, 24/175), abnormal pre-
sentation (10%, 18/175), previous caesarean section (9%,
16/175) and maternal request (5%, 9/175).

Two of the older women had fetal reduction, one from
three to two fetuses and the other from three to one fetus.
Five of the older women were known to initially have twin

Pregnancy at advanced maternal age

pregnancies but two spontaneously lost one twin in the
first trimester, two spontaneously lost one twin in the sec-
ond trimester before 24 weeks of gestation, and one lost
both twins in the second trimester. Three other older
women experienced spontaneous loss in the second trime-
ster before 24 weeks: one woman initially had a triplet
pregnancy but spontaneously lost one of the triplets in the
second trimester before 24 weeks, and the other two were
singleton pregnancies. Among the older women, this effec-
tively left a total of 268 fetuses surviving beyond 24 weeks
of gestation (35 sets of twins, three sets of triplets and 189
singletons). Of these 268 fetuses, three were stillborn
antepartum: one was a set of twins where both twins were
stillborn. A further two of the fetuses died shortly after
birth following very preterm delivery (<28 weeks of gesta-
tion), equating to an overall perinatal mortality rate of 18.7
per 1000 (95% CI 6.1-42.9). This was more than three
times the national rate of 5.5 per 1000'" (relative risk 3.33,
95% CI 1.40-7.93). The perinatal mortality rate among sin-
gletons was 15.9 per 1000 (95% CI 3.3-45.7), also statisti-
cally significantly higher than the national perinatal
mortality rate among singletons of 5.2 per 1000'" (relative
risk 3.03, 95% CI 0.99-9.33, P = 0.043).

The proportion of fetuses surviving beyond 24 weeks of
gestation that had a congenital anomaly was similar
between the older women and the comparison women
(1.9%, 5/263 versus 1.5%, 7/460, P = 0.702), as was the
proportion that had other major complications such as res-
piratory distress syndrome and severe infection (2%, 4/205
versus 3.8%, 13/344, P = 0.240). The proportion of fetuses
that had a low birthweight (<2500 g) was higher among
those born to older women compared with comparison
(32%, 85/267 versus 8%, 38/463, P < 0.001),
although this difference disappeared after controlling for
gestational age at delivery.

women

Discussion

Main findings

This study suggests that women giving birth at very
advanced maternal age have a higher risk of having a range
of pregnancy complications including gestational hyperten-
sive disorders, gestational diabetes, postpartum haemor-
rhage, caesarean delivery, iatrogenic and spontaneous
preterm delivery and ITU admission. With the exception of
gestational diabetes, caesarean delivery and ITU admission,
these increased risks appear to be largely explained by the
higher rate of multiple pregnancy or use of assisted concep-
tion observed in the older women.

Strengths and limitations
A key strength of our study is its prospective population-
based national design, which reduces the possibility of bias

© 2016 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of

Royal College of Obstetricians and Gynaecologists

1101



| Fitzpatrick et al.

¥200°0 #%(S09-LV'L) 86'C ¥200°0 #(LE'SVY'L) 8L'T 1000°0> #(SL'8-86°€) 6'S 1000°0> (LE'6-6ED) LY'9 1000°0> (SS°0L-€0°S) 62°L (€€) 671 (84) 8LL SOA
L L L L L (£9) sog (zo) 05 ON
A1an1j9p ueasesae)
9500 #%(G9°€86°0) 6L LO¥0'0 #WSE-€0'L) 161 SE€¢9°0 #19°1-G£°0) L'l LLZEO (69'1-¢8°0) 8L°L S¥65°0 (S5'1-8L°0) L'L (60) €€1 (1e) 1L SOA
L L L L L (LL) Lze (69) 951 ON
pacnpul Jnoqeq
0) 1 (0)0 SOA
(ooL) €Sy (ooL) 627 ON
JU3AS d3oquIoay L
80€0°0 #X(CrvE6L'L) 6E9 900 #(96'61-176'0) EEV 91600 #(S0'9-£8°0) 0E'C LL00°0 (26'8-6£7L) €S°€ 6€00°0 (06'8-25°L) L9°E @8 9 vL SOA
L L L L L (86) L¥t (¥6) Ol ON
uoisnjsuel) poojq bunnbal sabeyiiowsey wnyedysod pasoubeiq
64200 #&(Y'SOL'L) SP'T €090°0 #(LTV-16°0) €0'C 71100 X99T€EL'L) VL'L 22000 (¥8'29Z'L) 68°'L 60000 (88'Z-2€'L) S6'L (S1) 69 (92) 6S SIOA
L L L L L (58) a8¢ (L) 691 ON
abeysiowsey wniiedisod pssoubeiq
Lv6°0 #%0£°81-L00) LL'L €968°0 #(z0'61-80°0) 'L 9710 #68°06€-09°0) LEV 85¢L°0 (607€-59°0) L'V 9lECO (#0'81-05°0) 66°C (0)¢ (e SOA
L L L L L (00l) LSt (66) 92¢ ON
uondnuqge [ejuadeld
(0) 0 (€)8 SOA
(ooL) €St (L6) T2 ON
einsesd eyusde|q
66610 (8L°0€-6¥°0) S8°€ €€0C0 (55'92-05°0) ¥9°€ SLL00 (LL9E-LS'L) ¥S°L 1800°0 (Lege-zL'L) zL's L¥00°0 (96°2V-L6°L) T6 0z ) 6 SOA
L L L L L (001) zst7 (96) LzT ON
ulnsui bulnbai sa)aqelp [euonelssn
1510°0 (6L°6-LZ'L) LV'E L0000 (00'ZL-€6'L) L8V  1000°0> (L8197 8LF  10000>  (VO'6-€LT) L67  LO0O'0> (59'6-¥0°€) L¥'S (r) 8L (81) ¥ SOA
L L L L L (96) 9ev (z8) 88l ON
s9)9qelp |euone)ssn
€8778°0 (¥¥'9-01°0) 280 LS80 (60'9-2Z°0) 9L°L 6L£0°0 (60°9-50°L) €5°C 97€0°0 (£0'9-£0°1) SS'T SZZo0 (919-51°1) 99°C (@) ol 9) €L SOA
L L L L L (86) viv v6) L1T ON
eisdwe|asid
Zl6l’o (LZ01-€9°0) €5°C €601°0 (S0°01-6£°0) 28'C 85000 (¥8'S—S€'L) 18T 91700°0 (88'S—8€'L) S8'C L1000 (€€°9-£S°L) 9L°E (&) vi 6) LT SOA
L L L L L (£6) Oy (16) 60T ON
uoisuapadAy pacnpui Aoueubaid
29%9°0 (87'8-LT°0) 6Y'L 9€SL°0 (10'9-LZ°0) 8T'L €8/1°0 (€zy-LL0) 8L 8L0C°0 (Lo, 0)2L'L 8r1L0 (977-08°0) S8'L (e) ezt (S) 1L SOA
L L L L L (6) Tvy (S6) 61¢C ON
Aianijop Apes Aq pabeuew Japiosip anisuanadAy jeuonelssb Auy
Lczeo (66°'5-95°0) ¢8'L SESL0 (20'9-GL0) €L 000°0 (90°5-09°1L) ¥8'C €000°0 (60°'5-€9°1) 88'C 1000°0> (8€°'S6L'L) LL'E (8) vz (S1) v€ SOA
L L L L L (56) OV (58) 961 ON
J1apaosip anisuspadAy jeuonelsab Auy
(ID %S6) HO (1D %S6) HO (1D %S6) HO (1D %S6) YO (rSy = u) (e€z = v)
anjeA-d paisnipy anjeA-d paisnipy anjeA-d peisnipy anjeA-d paisnipy uswom uswom
(D %S6) YO uosuedwod jo J9p|o jo
v 1SPoIN € [SPOIN C ISPOIN L [SPOIN anjea-d paisnipeun #(%) JoquINN (%) JoquinN

Ajuo sapueubaid uolS|BUIS YIM USWOM Ul pUB USWIOM |[B Ul USWOM uosiiedwod pue Jsp|o jo suoliedldwod Adueubaid “g ajqel

© 2016 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of

1102

Royal College of Obstetricians and Gynaecologists



Pregnancy at advanced maternal age |

10U # JI PAAIBDUOD Moy pue Ajied 1snf 1o ‘UMOYS SI # S1aym AISAISP UES1eSIED SNoIAaId pue paAlsduod moy ‘Aliied) sioioe) pate|al Aoueubaid snjd (UMOYS 10U SI % SI9Ym Ssu

‘e1ep 919|dwod Yim s|enplAlipul Jo abejusdIad x
‘Pap|0g aJe senjeA Juediubls Ajjednsiels
“(Umoys
uod [edIpaw

Bunsixaaid uo snoiraid 1snl 1o ‘UMOYS S| % a1aym suonIpuod [ealpaw bunsixeaid 1o snoinaid pue uondas uealesaed snolraid buipnpul 1ou A1sbuns suuain snoinsud) Aioisly [ealpaw snoinsid
sn|d (sn1eis bujows pue xapul ssew Apoqg ‘dnoib d1Wou09-000s ‘sniels |eyew ‘dnolb diuyl3) sioldey diydeibowsp-0100s 1oy parsnipe ‘Ajuo ssideubaid Uola|BUIS YHM USWOAN 17 [SPOIN

‘UMOUS 10U S| # JI paAISdU0d Moy pue Adueubaid sdiynw ‘Ayed

1sn[ U0 ‘UMOUS SI # 219y AISAIlep uealesaed snoiraid pue paAleduod moy ‘Adueubaid sjdinnw ‘Ajed) siode) paiejas Aoueubaid snid z [9pow ul papnpaul Ss|geLeA 10} paisnlpy i€ [9POIA
“(UMOYS 10U SI % 213y suonipuod [eaipaw bunsixeaid 1o snoinaid Isnf 1o ‘UMOYS SI % S48YM SUOIIPUOD
[edIpaw bunsixaa.ud 4o snoiraid pue uodes uealessed snoiraud buipnppul Jou A1sbins sulsin snoiraid) Aoisly [edipaw snojas.ud snid | [Spow Ul papnpoul s3|geleA 1o} paisnipy (7 [9POIAI
‘(snyeys Bburows pue xapul ssew Apog ‘dnolb d1wou0d3-0100s ‘sniels [eew ‘dnolb diuylg) siooey diydelbowsp-0100s Jo) paisnipy | [SPOIAI

LEV'O (99'L-LE0) LLO SOA
L ON
Aianiop ueasesae)
+1 Aed
Uswom uj
100°0> (26'9219°€) 06'6 S9A
l ON
Kianijep ueasesse)
UswoMm
sno.edinu uj
S00°0 (8L°ZLr86'7) €ES'LE  1900°0 (VT2Lr-€L77) ES'EE 16200 (LL'v6-8Z'L) 96°0L  88Z0°0 (LO'v6-8Z'L) 86°0L  ZLZO0 (ov'LoL-St°'L) €L°ZL (ON¢ €9 SOA
l l l L | (001) €St (L6) vz ON
N1l 0} paniwpy
(Syoam
£€>) wisaud
LEVL'O #%(SL'v¥10)GL0 76880 #(SYv—87°0) LL'L £820°0 #00's60°'L) ¥E'Z 69100 (60°S—L1L°L) ¥¥'C 18000 (20's—LT'L) €5 ) L1 (8 8l snoauejuods
(A9om £€>)
wJaaud
L£9¥°0 #% (VE'L-0V0) 2L'L 5860 #(Sr'€-0€°0) LO'L 10000>  %(8L'861°7) €TV 10000>  (E¥'8-6€7) 6’  L000°0> (0€'8-€¥'7) 6V ) LL (1) e slusbosze|
(SEEI
l l l l | (€6) 0Z¥ (82)9LL +LE) Wis L
(s}@am) Asanijep 1e abe |euonelssn
(D %S6) HO (1D %S6) YO (ID %S6) O (D %S6) ¥O (vsv = u) (e€z = )
anjen-d paisnipy anjen-d paisnipy anjen-d paisnipy anjeA-d paisnipy uswom uswom
(ID %S6) ¥O uosuedwod jo 13pjo jo
v I9PON € |9poIN Z I9PON 1 I9POIN anjea-d paisnipeun «(%) 1quINN (%) JaquinN

(penunuoD) "€ ajqer

1103

© 2016 The Authors. BJOG An International Journal of Obstetrics and Gynaecology published by John Wiley & Sons Ltd on behalf of

Royal College of Obstetricians and Gynaecologists



Fitzpatrick et al.

associated with hospital-based studies. We also had the
advantage of not relying on coded data from routine hospital
administrative systems, which has been shown to have a num-
ber of limitations.'? Despite the active monthly nature of the
UKOSS data collection system and the presence of several
reporting clinicians in each hospital, comparison with the
most recent national birth data, which does not cover the
entire study period, suggests that we have under-ascertained
women giving birth at very advanced maternal age by up to
30%. Comparison of the characteristics of women giving
birth at very advanced maternal age in our study with the
available national data for England and Wales on women giv-
ing birth at very advanced maternal age suggested that our
study may have under-ascertained parous older women,
although other characteristics are comparable. However,
adjustment of our results for parity did not have a meaningful
impact, suggesting that this is unlikely to have had a substan-
tive effect.

Interpretation (in light of other evidence)
Our finding that women giving birth aged 48 years and
older have a higher risk of having a range of pregnancy
complications is comparable to the limited number of
studies that have assessed outcomes in high-income
countries in relation to very advanced maternal age
(>45 years).”"> Of particular note is the fact that the
odds of the majority of these complications were attenu-
ated or disappeared after adjustment for mode of con-
ception and multiple pregnancy, which has important
implications for counselling and practice in assisted
reproduction services. Half of the women who had dou-
ble embryo transfer went on to have a multiple preg-
nancy, which is higher than the rate of 29% reported in
a meta-analysis of trials of double embryo transfer,"*
potentially due to the use of ovum donation in these
women. It cannot therefore be assumed that multiple
pregnancy is less likely in this population than in women
of younger ages undergoing assisted reproduction. Rec-
ommendations regarding assisted conception including
egg donation in older mothers, as well as single embryo
transfer should take these findings into account.
Adjustment for medical co-morbidities had little impact
on the odds ratios we observed, suggesting that the
increased risk of pregnancy complications is unlikely to be
solely due to the population of women who undergo
assisted reproduction being less healthy than those who
conceive spontaneously. Nearly one in six women giving
birth at very advanced maternal age in our study developed
a gestational hypertensive disorder with nearly 1 in 10 devel-
oping pregnancy-induced hypertension and just over 1 in 20
developing pre-eclampsia. Although these rates were around
three-fold higher than in the comparison women, they are in
the lower range of the rates reported for women aged

>45 years,”"? but generally higher than rates quoted in con-
temporary studies for women of more modest advanced
maternal age (>35 or >40 years).”” *° Nearly one in five
women giving birth at very advanced maternal age in our
study developed gestational diabetes, around five-fold higher
than the rate in the comparison group with differences per-
sisting after adjustment for potential confounding and medi-
ating factors. This rate is in the higher range of the rates that
have been reported.”'>>° Qur rate of postpartum haemor-
rhage, diagnosed in just over one-quarter of women of very
advanced maternal age, was also higher than those
quoted.'>'* #2021 These differences may reflect disparities in
estimating and defining postpartum haemorrhage.”

A recent systematic review identified a higher risk of cae-
sarean section among women of advanced maternal age
(mainly >35 years), although the heterogeneity among the
included studies precluded a pooled estimate of the risk.”’
Our caesarean section rate is at the higher end of the range
of those reported for women aged >45 years,”"> and may
reflect a tendency for clinicians to offer caesarean delivery in
this extreme age group. Indeed, advanced maternal age was
the commonest indication, recorded as the primary reason
for around one-fifth of the caesarean deliveries.

Just over one in five women of very advanced mater-
nal age in our study delivered preterm, with the rates of
both iatrogenic and spontaneous preterm delivery higher
than in the comparison women, differences that appear
to be largely explained by differences in pregnancy-
related characteristics. Most of the previous literature has
reported an association between advanced maternal age
and preterm delivery without separating out type of pre-
term delivery; our estimated rate of preterm delivery is
in the higher range of the rates reported for women
aged >45 years”"? and is generally higher than in studies
examining women of more modestly advanced maternal
age.!>'¥192%2% Except for the higher rate of low birth-
weight infants, which appears to be largely linked to the
high preterm delivery rate, other infant outcomes were
comparable between the older and comparison women in
our study. However, the perinatal mortality rate was sig-
nificantly raised in the older women in comparison to
the national rate. Other studies have reported an increase
in the risk of perinatal mortality among women of
advanced maternal age, although the absolute increase in
risk appears to be small.”!>*>2¢

Conclusion

Although having a baby at very advanced maternal age is
currently uncommon in the UK, developments in artificial
reproductive technologies are contributing to an increasing
incidence of pregnancies in women outside of the normal
reproductive age. Women giving birth at very advanced
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maternal age have a higher risk of having a range of preg-
nancy complications in comparison to younger women,
including a higher risk of gestational hypertensive disorders,
gestational diabetes, postpartum haemorrhage, caesarean
delivery, iatrogenic and spontaneous preterm delivery and
ITU admission. With the exception of gestational diabetes,
caesarean delivery and ITU admission, these increased risks
appear to be largely explained by the higher rate of multiple
pregnancy or the use of assisted conception observed in the
older women, all of which are inextricably inter-related to
older maternal age, with older age leading to a need for IVF
if conception is to occur and age itself and IVF leading to an
increased risk of multiple birth. These findings should be
considered when counselling and managing women of very
advanced maternal age. They also show the implications for
maternity services of having a baby at very advanced mater-
nal age. There may be a place for considering fetal reduction
in women of very advanced age with multiple pregnancies
although the long-term effect of fetal reduction on surviving
infants is unclear and this needs further research. Recom-
mendations regarding assisted conception including egg
donation in older mothers, as well as single embryo transfer,
should take these findings into account.
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