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Abstract

There is a higher incidence of infertility, chromosomal aberrations, poor results of in vitro fertilization, ectopic pregnancies,
spontaneous abortion, preeclampsia, placenta previa, gestational diabetes mellitus, caesarean section, chronic diseases with
higher rates of admission into intensive care units, and a higher rate of maternal mortality among women who delay pregnancy
into advanced age. This is mainly due to socioeconomic causes as well as the increased use of contraceptives. Problems due to
advanced maternal age arise also with egg donations. Only chromosome aberrations are related to the age of the donor. Paternal
age also appears to play a significant role in the outcome of the pregnancy. However, opinions vary in the literature available.
Counseling the couples should be addressed.
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Cpefn XeHLUMH, OTNOXMBLUNX 6epeMEHHOCTb [0 60Mee CTapLuero Bo3pacTa, HabnopaeTcs 60mee BbICOKas Yactota 6ecniogus,
XPOMOCOMHbIX abeppauuii, Heyaad 3KCTpakopnopanbHOro Ornja040TBOPEHUS, BHEMATO4HON 6epPeMEeHHOCTH, CaMOMpPOU3BONbHbIX
abopTOB, NPE3KNAMICUN, NPELNIEXAHNA NNALEHTbI, FeCTALMOHHOTO CaxapHoro Auaberta, onepaunii Kecapesa CeveHus, XpoHuye-
CKMX 32601eBaHMI C 60J1ee BbICOKOI 4aCTOTOM roCnUTanu13aLmm B OTAENEHNS UHTEHCUBHOI Tepanuin 1 60J1ee BbICOKOI 4acTOTOM
MaTePUHCKOI CMEPTHOCTU. B OCHOBHOM 3TO CBSA3aHO C COLMANIbHO-3KOHOMUYECKUMM NPUYMHAMM, @ TaKXKe C POCTOM UCMOSb30Ba-
HWS NPOTWUBO3A4ATO4HbIX CPEACTB. pobNeMbl M3-32 NMPEKIOHHOrO BO3pacTa MaTepy BO3HUKAIOT U C JOHOPCTBOM SLEKIETOK: C
BO3PACTOM [JOHOPA CBA3AHbI XPOMOCOMHbIE abeppavmn. Bo3pacT oTua TakxKe Urpaet BaXHY0 posb B UCXOAE 6epemMeHHocTH. Bripo-
4eM, UMEIOLLMeCs B JOCTYMHON NuTepaType MHeHUs pasnuyarotcs. CneayeT pekoMeHL0BaTb KOHCYNBTUPOBaHNE CEMENHBIX nap.

Kniouesble cnosa: 6epeMeHHOCTb, MOXII0/A BO3PACT MaTepu, NOXXWJI0N BO3pacT 0TLA

Ins uutuposanus: [anak K. bepemMeHHOCTb B NOXWUIIOM BO3pacTe Mateper 1 0TUOB. AkyLuepcTBo, lMHekonornsa n Penpogykuyms.
2021;15(4):415-418. (In English). https://doi.org/10.17749/2313-7347/0b.gyn.rep.2021.231.

Hightignts [ Ochosie MoweHT

What is already known about this subject? Y10 yXe u3BecTHo 06 aToi Teme?

» Mothers over 35 have more genetic risks. P V XeHLWH B BO3pacTe cTaplue 35 NeT yBenn4eHbl reHeTunye-

CKME PUCKM.

What are the new findings?

» In older mothers we have fertility problems, problems with
chronic diseases and the age of the father influence the
morbidity of the child.

How might it impact on clinical practice in the foreseeable
future?

» Don't give them an advise to prolong the pregnancy to elder
age.

YT0 HOBOrO A1aeT cTaThAA?

» VY cTapopopsLLen MaTepi Ha 3a60718BaeMOCTb PEGEHKA BNAIOT
npo6nembl ¢ PepPTUILHOCTHI0 U UMEIOLNECS XPOHNYECKME
3a60MeBaHNS, @ TaKXKe BO3PACT 0TLA.

Kak 3aTo MOXET NOBNMATL Ha KIIMHNYECKYH) NPAKTHKY
B 0603pumom byaywem?

» He cneayeT pekomeHIoBaTb OTKNaAblBaTb GEPEMEHHOCTb [0
CTapLLero Bo3pacra.
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Introduction / BBeaeuue

What age is seen as advanced for reproduction?
There is no clearly defined cut-off point for this state.
Are mothers from the age of 35, or nowadays even from
the age of 40 to be considered as older mothers? It has
become quite natural to have pregnancies later on in
life. However, there are several problems which occur in
conception, pregnancy and birth. The question whether
the age of the father is relevant for the outcome of the
pregnancy is pertinent as well.

Epidemiology / DnuaeMHOIOT v

In 1985, the average age of women giving birth in Austria
was 24.0 years. In 2014, the average age had already risen
to 26.3 years. In 2006, there were 2464 women who had
their first child over the age of 40. Ten years later, this
number had risen to 3409 mothers; an increase of almost
40 % [1]. The reasons for delaying pregnancy into later
stages of life are first and foremost socioeconomic aspects,
such as longer duration and higher intensity of education
and training, making a career, but also the economic crisis
(whether having a child would be too expensive), people
remaining single for longer, higher divorce rates and
increased access to contraception. The oldest woman to
spontaneously fall pregnant was 57 years old [2].

Not only do blood vessels show arteriosclerotic changes
in advanced age, there are also higher occurrences of
chronic diseases of the heart, lungs, and kidneys, of
metabolic diseases and rheumatism as well as cancer
among women. Additionally, the component of the genetic
material in advanced age groups becomes relevant.

On the other hand, older mothers or couples have
an increased willingness to provide the best possible
conditions for their children [3].

Sterility and fertility / Becruiogue
H (bepTIWIBHOCTH

In the age group of 20-24, infertility lies at 6 %, in the
age group of 25-29 it is 9 %, in the age group of 30-34
it is 15 %, in the age group of 35-39 it is 30 % and from
40-44 years old it is 64 %. Drawing on methods of in vitro
fertilization (IVF) in advanced age is also not as successful
as for younger age groups. Below the age of 48, 4 % of the
population had used artificial fertilization, above the age of
48, 78 % of women had turned to it. The success rates of
artificial fertilization are 41.7 % in women younger than 35,
and merely 4.1 % in women over 42. The success rates of
IVF-procedures in women over 44 are only at 1 %, however,
with egg donations rates climb to 51 %, regardless of the
age of the recipient [4]. According to another study, the rate
of live births after egg donations in women younger than 44
is 56 %, which decreases to 53 % in the age group of the
45-49, and to 49 % in women over 50 [5].

The higher rates of multifetal pregnancies due to
artificial methods of fertilization are remarkable, which
are 18 % in women over 48, as opposed to 2 % in women
under 48 [6]. This is caused by a higher follicle stimulating
hormone level in combination with the decreased ovarian
reserve (anti-Mdllerian hormone < 1.1 ng/mL).

Genetic problems / TeneTnueckme
POOIEMBI

All types of chromosomal anomalies have an incidence
of 1:345 in the age group of 33-years-olds, while the
incidence among 45-year-olds amounts to 1:19. Trisomy
21 had an incidence of 1:625 among 33-year-olds, among
the 45-year-olds this was at 1:39 [7].

Among 20-year-old women, the NIP-Test (Non-Invasive
Prenatal Testing) was positive at a rate of 48 % for Trisomy
21, 14 % for Trisomy 18 and 6 % for Trisomy 13. The
corresponding rates for 30-year-olds were 61 %, 21 %,
and 10 %, for 40-year-olds 93 %, 69 % and 50 %, for
45-year-olds 98 % for Trisomy 21 and 90 % for Trisomy
18. There is no data available for Trisomy 13 [8].

Complications during pregnancy /
Ocno:xHEeHUsA 6€ePEeMEHHOCTH

The incidence of ectopic pregnancies lies at 2 % in
those below 18 years of age, and rises continually to 7 %
in the age group of 45 years and above [4].

The rate of spontaneous abortions lies at 13.3 % in the
age group of 12-19-year-olds, for women over the age of
45 this rate lies at 93.4 %. The rate of stillbirths in these
age groups lies at 0.5 % and 0.82 % respectively [4].

The risk of preeclampsia rises significantly with age.
The overall rates lie at 3—4 %, while this rises to 5-10 %
in the age group of 40 and above, at over 50 the rate is
25 % [9, 10].

The incidence of gestational diabetes mellitus increases
from 3 % (all age groups ) to 7-12 % in those over 40, and
20 % in those over 50 [9, 10].

The rate for placenta praevia is ten times higher in
women over 40 (0.25 %) [11]. Placental abruption however
does not occur more frequently in older women [12].

According to a study, the premature births rate (before
the 32" week) is 1.01 % in the age group of 20-29 years,
and 1.80 % in the age group of 40-44, and rises t0 2.24 %
among those over 45.

Fetal growth restriction rates below the 5" percentile
lie at 5.6 % in women younger than 45, and at 11.0 % in
women over 45 [13].

The incidence of chronic diseases naturally rises with
age. The rate of non-pregnancy related chronic diseases
in women over 48 years is 44 %, versus 28 % in women
under 48. These are mostly pulmonary diseases, cardiac
diseases, musculoskeletal diseases, rheumatism and
cancer. Due to these health conditions, the necessity of
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intensive care is 33 times higher than for women below
48 [14].

Complications during birth /
Oc10KHEHUA POTOB

Recent publications show that among 78.000 births in
the USA, the rate of caesarean section was at 20 % in the
age group of 25-34, which continually rises and was at
26 % for those between 35 and 39. In the age group of
40-44 the rate was 31 %, in the age group of 45-49 36 %,
and 61 % in women over 50 [13].

Stillbirths were also more frequent with increasing age.
The rate was at 3.73 % in those under 35, 6.41 % in those
between 35 and 39, and 8.65 % in those over 49 [16].

The higher incidence of intensive care due to chronic
diseases is accompanied by increased maternal mortality
in older age groups. In the age group of 15-19, the rate
of maternal mortality was 8,9 out of 100.000 births, in the
age group of 35-39 it was 24,1 out of 100.000 births, and
in those over 40 the incidence rose to 54,9 out of 100.000
births [17].

The influence of paternal age on the
pregnancy outcome / Brusaue Bo3pacra
OTIIAa HA UCXOJ 0€PEMEHHOCTH

Paternal age is rising as well. A British study showed
that paternal age from 35-54 has risen from 25 to 40 %
over a ten-year period [18].

Fertility in men also decreases with increasing age,
as chronic diseases, stress, and the effects of smoking
take hold, but also genetic changes such as DNA breaks
occur. A British study found during a 12-month period that
conception was more than 30 percent less likely for men
over 40 than for men under 30 [19].

In theory, men are capable of procreation at any age.
However, advanced age is associated with an increase in
DNA alterations, as 1300 mitotic cell divisions have already
taken place in a 70-year-old man. These frequent cell
divisions certainly can lead to chromosomal abnormality
[20, 21]. According to a French study, paternal age was
the only factor responsible for the low rate of pregnancies
after intrauterine insemination [22].

Opinions vary on whether older fathers are the cause
of more frequent spontaneous abortions, fetal growth
restriction, preterm deliveries, stillbirths or other
complications in their partners [23-26].

There are indications that the cognitive development
is poorer in the children of older fathers. An American
study involving 33.000 children showed a marginal
neurological deficit [27]. This is balanced by an
observation in the same study that a better 1Q was seen
in children whose mothers were also older. On the other
hand, a Swedish study involving 565.000 children found
that a lesser |Q was observed in children with advanced
maternal age [28].

There is a statistically insignificant correlation
between increased paternal age and the risk for autistic
disorders [29].

ARTICLE INFORMATION

WH®OPMALINSA O CTATBE

Received: 09.06.2021. Revision received: 12.08.2021.

Moctynuna: 09.06.2021. B gopabotaHHom Buge: 12.08.2021.

Accepted: 19.08.2021. Published: 30.08.2021.

MpuuaTa k nevatu: 19.08.2021. Ony6nukoBaua: 30.08.2021.

Conflict of interests

KoHhIMKT nHTEpECOB

The author declares no conflict of interest.

ABTOp 3asB/15€T 06 OTCYTCTBUN KOH(JIMKTA UHTEPECOB.

Funding

MduHaHCUPOBaHue

The author declares no funding.

ABTOp 32asBNISIeT 06 OTCYTCTBUN (PUHAHCOBOI NOAAEPXKKM.

Provenance and peer review

TMponcXoXAeHUe cTaTbih U PELEH3UPOBaHNE

Not commissioned; externally peer reviewed.

JKypHan He 3akasblBan CTaTbio; BHELLHEE PeLeH3MpOBaHue.

References / JInTeparypa:

1. Statistik Austria, 2015. Available at: http://statistik.at/web_de/statistiken/
index.html.

2. Fretts R.C. Management of pregnancy in women of advanced age.
UpToDate, 2017. Available at: https://www.uptodate.com/contents/
management-of-pregnancy-in-women-of-advanced-age.

3. Rille-Pfeiffer Ch. Osterreichisches Institut fiir Familienforschung. Univ
Wien: pers Mitteilung, 2017.

4. Assisted Reproductive Technology. National Summary Report. Centers for
Disease Control and Prevention, 2014. 78 p. Available at: https://www.cdc.

gov/art/pdf/2014-report/art-2014-national-summary-report.pdf.

5. Yeh J.S., Steward R.G., Dude A.M. et al. Pregnancy rates in donor oocytes

cycles compared to similar autologous in vitro fertilization cycles: an
analyses of 26,457 fresh cycles from the Society for Assisted

Reproductive Technology. Fertil Steril. 2014;102(2):399-404. https://doi.
org/10.1016/j.fertnstert.2014.04.027.

. Balasch J., Gratacos E. Delayed childbearing: effects on fertility and the

outcome of pregnancy. Curr Opin Obstet Gyn. 2012;24(3):187-93.
https://doi.org/10.1097/GC0.0b013e3283517908.

. Schreinemachers D.M., Cross P.K., Hook E.B. Rates of trisomies 21, 18,

13 and other chromosome abnormalities in about 20 000 prenatal studies
compared with estimated rates in live births. Hum Genet. 1982;61(4):318-
24. https://doi.org/10.1007/BF00276595.

. NIPT/Cell Free DNA Screening. Available at: http:/perinatalquality.org/2016.
. Yogev Y., Melamed N., Bardin R. et al. Pregnancy outcome at extremely

advanced maternal age. Am J Obstet Gynecol. 2010;203(6):558e.1-7.
https://doi.org/10.1016/j.ajog.2010.07.039.

[\®)
(=
[\®)
—
°
S5
=
—
un
°
Z
-

poixdoy pue A30[090uUAn) ‘sO111918q QO

uonon



http://statistik.at/web_de/statistiken/index.html
http://statistik.at/web_de/statistiken/index.html
https://www.uptodate.com/contents/management-of-pregnancy-in-women-of-advanced-age
https://www.uptodate.com/contents/management-of-pregnancy-in-women-of-advanced-age
https://www.cdc.gov/art/pdf/2014-report/art-2014-national-summary-report.pdf
https://www.cdc.gov/art/pdf/2014-report/art-2014-national-summary-report.pdf
https://doi.org/10.1016/j.fertnstert.2014.04.027
https://doi.org/10.1016/j.fertnstert.2014.04.027

24

Pregnancy in advanced age of mothers and fathers

10. Paulson R.J., Boostanfar R., Saadat P. et al. Pregnancy in the sixth decade
of life: obstetric outcomes in women of advanced reproductive age.
JAMA. 2002;288(18):2320-3. https://doi.org/10.1001/jama.288.18.2320.

11. Gilbert W.M., Nesbitt T.S., Danielsen B. Childbearing beyond age 40:
pregnancy outcome in 24,032 cases. Obstet Gynecol. 1999;93(1):9-14.
https://doi.org/10.1016/s0029-7844(98)00382-2.

12. Jacobsson B., Ladfors L., Milsom I. Advanced maternal age and adverse
perinatal outcome. Obstet Gynecol. 2004;104(4):727-33.
https://doi.org/10.1097/01.A0G.0000140682.63746.be.

13. Haslinger C., Stoiber B., Capanna F. et al. Postponed pregnancies and
risks of very advanced maternal age. Swiss Med Wkly. 2016;146:w14330.
https://doi.org/10.4414/smw.2016.14330.

14. Fitzpatrick K.E., Tuffnell D., Kurinczuk J.J., Knight M. Pregnancy at very
advanced maternal age: a UK population-based cohort study. BJOG.
2017;124(7):1097-106. https://doi.org/10.1111/1471-0528.14269.

15. Richards M.K., Flanagan M.R., Littman A.J. et al. Primary cesarean section
and adverse delivery outcomes among women of very advanced maternal
age. J Perinatol. 2016;36(4):272-7. https://doi.org/10.1038/jp.2015.204.

16. Reddy U.M., Ko C.W., Willinger M. Maternal age and the risk of stillbirth
throughout pregnancy in the United States. Am J Obstet Gynecol.
2006;195:764—70. https://doi.org/10.1016/j.ajog.2006.06.019.

17. Berg C.J., Gallaghan W.M., Syverson C., Henderson Z. Pregnancy-related
mortality in the United States, 1998 to 2005. Obstet Gynecol.
2010;116(6):1302-9. https://doi.org/10.1097/A0G.0b013e3181fdfb11.

18. Crosnoe L.E., Kim E.D. Impact of age on male fertility. Curr Opin Obstet
Gynecol. 2013;25(3):181-5. https://doi.org/10.1097/
GC0.0b013e32836024ch.

19. Ford W.C., North K., Taylor H. et al. Increasing paternal age is associated
with delayed conception in a large population of fertile couples: evidence
for declining fecundity in older men. The ALSPAC Study Team (Avon
Longitudinal Study of Pregnancy and Childhood). Hum Reprod.
2000;15(8):1703-8. https://doi.org/10.1093/humrep/15.8.1703.

20. Ramasamy R., Chiba K., Butler P., Lamb D.J. Male biological clock:

a critical analysis of advanced paternal age. Fertil Steril.

About the author:

Cseaenus 06 asTope:

AxyuiepcTBo, I'mHekoAorusa u Pennpoaykiina PArERIYE LR

21.

22.

23.

24.

25.

26.

27.

28.

29.

2015;103(6):1402-6. https://doi.org/10.1016/j.fertnstert.2015.03.011.
Hatch M., Kline J., Levin B. et al. Paternal age and trisomy among
spontaneous abortions. Hum Genet. 1990;85(3):355-61. https://doi.
org/10.1007/BF00206761.

Mathieu C., Ecochard R., Bied V. et al. Cumulative conception rate
following intrauterine artificial insemination with husband’s spermatozoa:
influence of husband’s age. Hum Reprod. 1995;10(5):1090-7. https:/doi.
org/10.1093/oxfordjournals.humrep.a136100.

Slama R., Werwatz A., Boutou O. et al. Does male age affect the risk pf
spontaneous abortion? An approach using semiparametric regression.
Am J Epidemiol. 2003;157(9):815-24. https://doi.org/10.1093/aje/
kwg056.

Olshan A.F., Ananth C.V., Savitz D.A. Intrauterine growth retardation as an
endpoint in mutation epidemiology: an evaluation based on paternal age.
Mutat Res. 1995; 344(1-2):89-94. https://doi.org/10.1016/0165-
1218(95)90043-8.

Shah P.S. Knowledge Synthesis Group on determinants of preterm/low
birthweight births. Paternal factors and low birth weight, preterm, and
small for gestational age births: a systematic review. Am J Obstet
Gynecol. 2010; 202(2):103-23. https://doi.org/10.1016/j.
2j0g.2009.08.026.

Chen X.K., Wen S.W., Krewski D. et al. Paternal age and adverse birth
outcomes: teenager or 40+, who is at risk? Hum Reprod. 2008;
23(6):1290-6. https://doi.org/10.1093/humrep/dem403.

Saha S., Barnett A.G., Foldi C. et al. Advanced paternal age is associated
with impaired neurocognitive outcomes during infancy and childhood.
PLoS Med. 2009;6(3):e40. https://doi.org/10.1371/journal.pmed.1000040.
Myrskyla M., Silventoinen K., Tynelius P., Rasmussen F. Is later better or
worse? Association of advanced parental age with offspring cognitive
ability among half a million young Swedish men. Am J Epidemiol.
2013;177(7):649-55. https://doi.org/10.1093/aje/kws237.

Reichenberg A., Gross R., Weiser M. et al. Advancing paternal age and
autism. Arch Gen Psychiatry. 2006;63(9):1026-32. https:/doi.
org/10.1001/archpsyc.63.9.1026.

Christian Dadak — Dr Sci Med, Professor, Department of Obstetrics and Gynecology, Division of General Gynecology and Gynecologic Oncology, Medical University
of Vienna, Vienna, Austria. E-mail: christian.dadak@meduniwien.ac.at. Scopus Author ID: 7003466206.

Dapak Kpuctuan — n.M.H., npocheccop kKadhefpbl akylIepcTBa W TMHEKONOruM, OTAeNeHWe 06LLE TMHEKONOrM U TUHEKONOrMYecKoid OHKONOruu, BeHckuii
MeAMLMHCKIIA yHuBepcuTeT, BeHa, Actpus. E-mail: christian.dadak@meduniwien.ac.at. Scopus Author ID: 7003466206.

m http://www.gynecology.su



https://doi.org/10.1097/GCO.0b013e32836024cb
https://doi.org/10.1097/GCO.0b013e32836024cb
https://doi.org/10.1007/BF00206761
https://doi.org/10.1007/BF00206761
https://doi.org/10.1093/oxfordjournals.humrep.a136100
https://doi.org/10.1093/oxfordjournals.humrep.a136100
https://doi.org/10.1093/aje/kwg056
https://doi.org/10.1093/aje/kwg056
https://doi.org/10.1016/0165-1218(95)90043-8
https://doi.org/10.1016/0165-1218(95)90043-8
https://doi.org/10.1016/j.ajog.2009.08.026
https://doi.org/10.1016/j.ajog.2009.08.026
https://doi.org/10.1001/archpsyc.63.9.1026
https://doi.org/10.1001/archpsyc.63.9.1026



