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Maternal deaths have decreased

Causes of mothers’ deaths 

Two thirds of mothers died from medical and mental 

health problems in pregnancy and only one third from 

direct complications of pregnancy such as bleeding.

Three quarters of women who died had medical or 

mental health problems before they became pregnant.

Women with pre-existing medical and mental health 

problems need:

• Pre-pregnancy advice

• Joint specialist and maternity care

Think Sepsis

Almost a quarter of women who died had 

Sepsis (severe infection).

Women with sepsis need:

• Early diagnosis

• Rapid antibiotics

• Review by senior doctors and midwives

Prompt treatment and action can make 

the difference between life and death

Prevent Flu

1 in 11 of the women died from Flu

More than half of these women’s deaths 

could have been prevented by a flu jab.

Flu vaccination will save mothers’ and   

babies’ lives
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services and not just maternity services, including 

public health, primary and secondary care. There is 

a need to train physicians in pregnancy medicine 

and to recognise obstetric medicine as an essential 

specialty.

Table 2.2: Direct and Indirect maternal deaths and mortality rates per 100,000 maternities by triennium, 

UK 1985–2011.

Triennium Direct deaths recorded Indirect deaths recorded Total Direct and Indirect 

deaths recorded

n Rate 95% CI n Rate 95% CI n Rate 95% CI

1985–87 139 6.13 5.19–7.23 84 3.70 2.99–4.58 223 9.83 8.62–11.21

1988–90 145 6.14 5.22–7.23 93 3.94 3.22–4.83 238 10.08 8.88–11.45

1991–93 128 5.53 4.65–6.57 100 4.32 3.55–5.25 228 9.85 8.65–11.21

1994–96 134 6.10 5.15–7.22 134 6.10 5.15–7.22 268 12.19 10.82–13.74

1997–99 106 4.99 4.13–6.04 136 6.40 5.41–7.57 242 11.40 10.05–12.92

2000–02 106 5.31 4.39–6.42 155 7.76 6.63–9.08 261 13.07 11.57–14.75

2003–05 132 6.24 5.27–7.40 163 7.71 6.61–8.99 295 13.95 12.45–15.64

2006–08 107 4.67 3.86–5.64 154 6.72 5.74–7.87 261 11.39 10.09–12.86

2009–11 83 3.49 2.78–4.32 170 7.15 6.11–8.30 253 10.63 9.36–12.03

Source: CMACE, MBRRACE-UK

Figure 2.2: Direct and Indirect maternal mortality rates per 100,000 maternities; UK: 1985–2011
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surveillance data obtained from individual states and report ing areas.

What is the pregnancy-related mortality rat io?

The pregnancy-related mortality r at io is an est imate of the number of pregnancy-related deaths for

every 100,000 live births. This rat io is often used as an indicator to measure the nation’s health. Factors

that affect the health of the entire populat ion can also affect mortality among pregnant and

postpartum women.

The pregnancy-related mortality r at io fell significantly in the United States during the 20th century.

This historic decline was because of medical and technological advances. Interest and concern at the

local, state, and federal levels for why pregnancy-related deaths occur led to the development of

systems for identifying, reviewing, and analyzing pregnancy-related deaths.

Trends in Pregnancy-Related Deaths

Since the Pregnancy Mortality Surveillance System was implemented, the number of reported

pregnancy-related deaths in the United States steadily increased from 7.2 deaths per 100,000 live

births in 1987 to a high of 17.8 deaths per 100,000 live births in 2009 and 2011. The graph below

shows trends in pregnancy-related mortality r at ios defined as the number of pregnancy-related deaths

per 100,000 live births in the United States between 1987 and 2013 (the latest available year of data).
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Original Research

Risk of Adverse Pregnancy Outcomes at
Advanced Maternal Age

LineElmerdahl Frederiksen, MSc, AndreasErnst, MD, NisBrix, MD, Lea LykkeBraskhøj Lauridsen, BSc,
Laura Roos, MD, Cecilia Høst Ramlau-Hansen, MSc, PhD, and Charlotte Kvist Ekelund, MD, PhD

OBJECTIVE: To study the possible associat ions between

advanced maternal age and risk of selected adverse

pregnancy outcomes.

METHODS: The study used a nationwide cohort of

369,516 singleton pregnancies in Denmark followed from

11–14 weeks of gestation to delivery or terminat ion of

pregnancy. Pregnant women aged 35 years or older were

divided into two advanced maternal age groups, 35–39

years and 40 years or older, and compared with pregnant

women aged 20–34 years. Adverse pregnancy outcomes

were chromosomal abnormalit ies, congenital malforma-

tions, miscarriage, stillbirth, and birth before 34 weeks of

gestation. Multivariable logistic regression analyses were

performed to investigate associat ions between advanced

maternal age and adverse pregnancy outcomes. Further-

more, a risk predict ion model for a composite adverse

pregnancy outcome was made with prespecified predict-

ing factors.

RESULTS: Among the pregnant women aged 40 years or

older, 10.82% experienced one or more of the selected

adverse pregnancy outcomes compared with 5.46% of

pregnant women aged 20–34 years (odds ratio [OR] 2.02,

99.8% CI 1.78–2.29). When pregnant women 40 years or

older were compared with women aged 20–34 years,

they had a higher risk of chromosomal abnormalit ies

(3.83% vs 0.56%, OR 7.44 [CI 5.93–9.34]), miscarriage

(1.68% vs 0.42%, OR 3.10 [CI 2.19–4.38]), and birth

before 34 weeks of gestation (2.01% vs 1.21%, OR 1.66

[CI 1.23–2.24]), but no increased risk of congenital mal-

format ions and stillbirth. The risk predict ion chart

showed that advanced maternal age, use of assisted

reproduct ive technology, nulliparous pregnancy, smok-

ing during pregnancy, and obesity increased the absolute

predict ive risk of an adverse pregnancy outcome.

CONCLUSION: Women older than 40 years have a high-

er risk of chromosomal abnormalit ies, miscarriage, and

birth before 34 weeks of gestation than younger women

and should be monitored accordingly. No increased risk

was observed for stillbirth and other congenital malfor-

mations. Several factors increase the risk of adverse

pregnancy outcomes, but advanced maternal age drives

a high proport ion of the total risk score.

(Obstet Gynecol 2018;131:457–63)

DOI: 10.1097/AOG.0000000000002504

An increasing number of women in developing coun-

tries are postponing pregnancy.1 Previous studies

have shown associations between advanced maternal

age and a higher risk of miscarriage and chromosomal

abnormalities of the fetus,2–8 whereas studies on the as-

sociations with congenital malformations, preterm birth,

and stillbirth have reported conflicting findings.3,9–17

Many previous studies have been inadequately

powered to explore associations with rare adverse

outcomes or to adjust for potential important con-

founders. Furthermore, most studies examining rare

fetal outcomes base their results on the prevalence of

adverse outcomes at 20–40 weeks of gestation or on

live birth prevalence.4–7,8,16 Thus, such studies do not

include fetal anomalies, which result in fetal loss

before 20 weeks of gestation. Moreover, some previ-

ous studies have investigated associations with mater-

nal ages and adverse pregnancy outcomes in

a selected group of pregnant women undergoing inva-

sive testing or those willing to pay for antenatal care

services, making their results more prone to bias.

The objective of this study was to examine the

possible associations between advanced maternal age
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occur because induction of labor for comorbidities is

more likely in women older than 40 years. Risk of

congenital malformations did not show any differen-

ces among the maternal age groups, as consistent with

previous studies.3,14,15 Such adverse pregnancy out-

comes could potentially be caused by increased uter-

ine and placental dysfunction, environmental and

behavioral exposures, and comorbidities, which are

likely to accumulate with advancing maternal age.10

Stil l, the etiology of most adverse pregnancy out-

comes remains unknown and requires further

investigation.10

A considerably novel aspect of this study is the

comprehensive range of adverse pregnancy outcomes

studies in a population-based cohort with a very high

national uptake of antenatal screening using registry

linkage of rigorously collected data. In this study, we

were able to include detected chromosomal abnor-

malities and congenital malformations from an early

gestational age, which in other studies would not have

been available for assessment as a result of spontane-

ous losses or terminations of pregnancies.8,14,16,17

Therefore, this study provides a more accurate risk

estimate of adverse pregnancy outcomes already in

a first-trimester setting, although miscarriages occur-

ring before the pregnant women participate in the

first-trimester screening are not included.

This study was based on prospectively collected

information on pregnancy history and outcome with

virtually no loss to follow-up (less than 5%). Because

maternal age was registered using the unique Civil

Registration Number, the exposure did not suffer from

misclassification. We defined maternal age at the time

of first-trimester screening, which is important to

consider when comparing it with other studies that

usually defines maternal age at delivery. We assumed

no false-positive prenatally detected cases or false-

negative postnatally detected cases of chromosomal

abnormalities and congenital malformations occurred.

Moreover, the severity of the adverse pregnancy out-

comes and the registrations using the ICD-10 made it

unlikely that outcomes in our study were differentially

misclassified among maternal age groups.

Sensitivity analyses that assessed the extent to

which the association between advanced maternal

age and risk of congenital malformations were

affected by changes in the inclusion or exclusion

of minor or unspecific malformation types such as

“ increased nuchal translucency” or “hydronephrosis”

did not significantly affect the association we found

between advanced maternal age and risk of congen-

ital malformations. We were not able to adjust for all

potential confounders assumed to bias the associa-

tions between maternal age and adverse pregnancy

outcomes such as maternal comorbidities and obstet-

ric factors resulting from inaccessibility or registra-

tions of poorer quality.

The study design allowed us to explore multiple

adverse pregnancy outcomes. The composite out-

come gives insight into the total risk of selected

adverse pregnancy outcomes, although equalizing

the importance of the five outcomes might be

problematic because of different risks and severity.

The high participation rate of the first-trimester

screening in Denmark contributed to a highly repre-

sentative sample of adverse pregnancy outcomes in

Danish women. The results can be generalized to

other populations with similar antenatal care services,

demographic characteristics, and environmental ex-

posures, although the external validity might be

challenged by varying prevalence of adverse preg-

nancy outcomes across countries.

The risk prediction chart offers crucial awareness

of which pregnancy groups according to maternal age

to consider for closer follow-up during pregnancy.

The risk prediction chart cannot function as an

accurate patient-specific tool that predicts individual

risk as a result of lack of information from other

important or more specified risk predictors that are

either not fully known such as genetics or factors that

Table 4. Risk of Adverse Pregnancy Outcomes, by Maternal Age Group, 2008–2014 (N5 369,516)

Outcome Crude OR (99.8% CI) Adjusted OR* (99.8% CI)

Maternal age group (y) 20–34 (reference) 35–39 40 or older 35–39 40 or older

Chromosomal abnormalities† 1.0 2.40 (2.09–2.74) 7.13 (5.95–8.53) 2.50 (2.10–2.97) 7.44 (5.93–9.34)

Congenital malformations 1.0 1.05 (0.97–1.13) 1.19 (1.01–1.40) 1.02 (0.92–1.12) 1.18 (0.97–1.44)

Miscarriage 1.0 2.30 (1.96–2.70) 4.05 (3.11–5.27) 1.90 (1.54–2.34) 3.10 (2.19–4.38)

Stillbirth 1.0 1.24 (0.97–1.59) 1.53 (0.92–2.56) 1.43 (1.05–1.96) 1.47 (0.76–2.84)

Birth before 34 wk of gestation 1.0 1.12 (0.99–1.27) 1.67 (1.32–2.12) 1.25 (1.06–1.46) 1.66 (1.23–2.24)

Composite outcome 1.0 1.30 (1.23–1.37) 2.10 (1.89–2.33) 1.29 (1.20–1.38) 2.02 (1.78–2.29)

OR, odds ratio.
* Adjusted for body mass index, ethnicity, parity, smoking, and use of assisted reproductive technology.
†Additionally adjusted for previous pregnancies with trisomy 21, trisomy 18, trisomy 13, or Turner syndrome.
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adverse pregnancy outcomes compared with 5.46% of

pregnant women aged 20–34 years (odds ratio [OR] 2.02,

99.8% CI 1.78–2.29). When pregnant women 40 years or

older were compared with women aged 20–34 years,

they had a higher risk of chromosomal abnormalit ies

(3.83% vs 0.56%, OR 7.44 [CI 5.93–9.34]), miscarriage

(1.68% vs 0.42%, OR 3.10 [CI 2.19–4.38]), and birth

before 34 weeks of gestation (2.01% vs 1.21%, OR 1.66

[CI 1.23–2.24]), but no increased risk of congenital mal-

formations and stillbirth. The risk predict ion chart

showed that advanced maternal age, use of assisted

reproduct ive technology, nulliparous pregnancy, smok-

ing during pregnancy, and obesity increased the absolute

predict ive risk of an adverse pregnancy outcome.

CONCLUSION: Women older than 40 yearshave a high-

er risk of chromosomal abnormalit ies, miscarriage, and

birth before 34 weeks of gestation than younger women

and should be monitored accordingly. No increased risk

was observed for stillbirth and other congenital malfor-

mations. Several factors increase the risk of adverse

pregnancy outcomes, but advanced maternal age drives

a high proport ion of the total risk score.

(Obstet Gynecol 2018;131:457–63)

DOI: 10.1097/AOG.0000000000002504

An increasingnumber of women in developingcoun-

tries are postponing pregnancy.1 Previous studies

have shown associations between advanced maternal

age and a higher risk of miscarriage and chromosomal

abnormalities of the fetus,2–8 whereas studies on the as-

sociationswith congenital malformations, preterm birth,

and stillbirth have reported conflicting findings.3,9–17

Many previous studies have been inadequately

powered to explore associations with rare adverse

outcomes or to adjust for potential important con-

founders. Furthermore, most studies examining rare

fetal outcomes base their results on the prevalence of

adverse outcomes at 20–40 weeks of gestation or on

live birth prevalence.4–7,8,16 Thus, such studiesdo not

include fetal anomalies, which result in fetal loss

before 20 weeks of gestation. Moreover, some previ-

ous studies have investigated associations with mater-

nal ages and adverse pregnancy outcomes in

a selected group of pregnant women undergoing inva-

sive testing or those willing to pay for antenatal care

services, making their results more prone to bias.

The objective of this study was to examine the

possible associations between advanced maternal age
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BMI 
≥30

Abort

Fehlbildungen

Neo Aufnahmen

postpartal: 
Thrombose

Wundinfekte

Depression

Frühgeburt

Schulterdystokie

Sectio

Einleitungen < 37 
SSW

Hypertonie

Präeklampsie

GDM Makrosomie

IUFT
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Zusammenfassung Adipositas

• Alle Risiken steigen bereits ab BMI > 25

GDM, Wehenschwäche, Sectio, Wundinfektionen

• Mutter Anästhesie Komplikationen erhöht

• Kind sind die Aufnahmen auf Neonatologie erhöht

Makrosomie, Hyperinsulinismus, Schulterdystokie, FG, 
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Restriktive Chirurgie

Magenbanding Magenballon
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Malabsorptive Chirurgie
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Bilder aus FHA aktuell 4/14

Sleeve-Gastrektomie 
Magenbypass

(Duodenalswitch mit) Schlauch- Roux-en 

biliopankreatischer Diversion 
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Malabsorption

Frühdumping-Syndrom Wassereinstrom in die hyperosmolare
Masse im Darm

Spätdumping-Syndrom Hypoglykämie durch vermehrte 
Insulinausschüttung

Resorption von Medikamenten? Spiegelkontrollen!!

Vitamine Folsäure, B 12, Vit A,D,E, K, Thiamin (B1)

Spurenelemente Fe, Ca, 
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N=670 und Vergleichsgruppe

N= 627‘023
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Komplikation

SS- Beschwerden wie Hyperemesis, Reflux 
oder vorzeitigen Wehen fehlinterpretiert

INNERE HERNIEN

Diagnostik schwieriger, dringend 
durchgeführt werden!

Erfordert gute interdisziplinäre
Zusammenarbeit

Seite 37



Zusammenfassung

Bariatrische Chirurgie macht 

lebenslängliche irreversible anatomische 

Veränderungen

Malabsorption erfordert Verschreibung 

und Einnahme von Supplementen



Outcome SS 



Vorgehen

Enge interdisziplinäre Betreuung 

Geburtshelfer,Internisten, Endokrinologen, 

Chirurgen, Anästhesisten und 

Psychologen

Per se keine Veränderung der 

zugrundeliegenden Psychostruktur





Take home message

• Mortalität der Mütter steigt wieder an 

• Vorsorge und Betreuung greift bei den 

schwangerschaftsbedingten 

Erkrankungen

• Mortalität steigt wegen nicht 

schwangerschaftsbedingten 

Grunderkrankungen an



Take home message

• Schwangerschafts-Vorsorge muss die 

Gesamtsituation der Frau erfassen und 

eine interdisziplinäre Betreuung 

unerlässlich

• Veränderungen der epidemiologischen 

Faktoren (Adipositas und Alter) können 

nur als Gesellschaft bewältigt werden. 



Vielen Dank für die 

Aufmerksamkeit !


