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Abstract:Objectives: Maternal age has been increasing for several decades with many of these late 
pregnancies between 40 and 45 years old. The main objective of this study is to assess whether 
maternal age is an independent factor of obstetric, fetal, and neonatal complications. Patients and 
methods: A monocentric, French study "exposed-unexposed" was conducted during 11 years in a 
maternity level IIB. Maternal and perinatal outcomes were studied using univariates and 
multivariate analysis. We compared women aged 40 and above in a 1:1 ratio with women of 25-35 
years old. Results: One thousand nine hundred eighty-two women were 40 or older (mean age: 41.9) 
on the day of their delivery and compared to other 1,982 women who were aged between 25 and 35 
years old (mean age: 30.7) Preeclampsia, gestational diabetes, were significantly higher in the study 
group (4.6 vs. 1.5% and 14.5 vs. 6.9%, respectively, p < 0.001). We found also a significant difference 
for gestational hypertension (3.1 vs. 1.1% p < 0.001), preterm birth (10.4 vs. 6.5% p < 0.001), 
cesarean (16.6 vs. 5.4% for scheduled cesarean, and 50.4 vs. 13.9% for emergency cesarean, p < 
0.001) and fetal death in utero (2.1 vs. 0.5% in the study group, p < 0.001). These results were also 
significantly different in multivariate analysis. Conclusion: A pregnancy after 40 years old is worth 
considering today as far as the risk factors are controlled and understand by the patient and the 
obstetrician. However, they have a significantly higher risks of cesarean, preterm delivery, pre-
eclampsia, gestational diabetes, and fetal death in utero (FDIU). It is therefore the responsibility of 

http://www.library.wmuh.nhs.uk/wp/library/
http://europepmc.org/search?query=(DOI:10.3389/fmed.2020.00208)


the obstetrician to inform correctly these women in a detailed way, to reassure them and to adapt 
the monitoring of their pregnancy accordingly. 
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2. Maternal age and preeclampsia outcomes during delivery hospitalizations 

Author(s): Sheen J.-J.; Huang Y.; Andrikopoulou M.; Wright J.D.; Goffman D.; D'alton M.E.; Friedman 
A.M. 

Source: American Journal of PerinatologyAmerican Journal of Perinatology; 2020; vol. 37 (no. 1); p. 
44-52 

Publication Date: 2020 

Publication Type(s): Conference Paper 

PubMedID: 31430824 

Abstract:Objective aTo characterize risk and temporal trends for preeclampsia and related outcomes 
by maternal age. Study Design aDeliveries to women aged 15 to 54 years in the 1998 to 2014 
National Inpatient Sample who had a diagnosis of preeclampsia, eclampsia, or both were included in 
the analysis. Age was categorized as 15 to 17, 18 to 24, 25 to 29, 30 to 34, 35 to 39, 40 to 44, and 45 
to 54 years. The primary outcome was temporal trends in preeclampsia based on maternal age. 
Secondary outcomes analyzed included risk for severe maternal morbidity. Results aThe proportion 
of women with preeclampsia aged 15 to 24 years decreased from 42.3% in 1998 to 30.1% in 2014, 
while preeclampsia among those 30 to 54 years increased from 32.9 to 43.7%. Preeclampsia risk 
increased for all groups over the study period. Risk for severe morbidity by age group with and 
without transfusion was U-shaped, with risk highest for women 18 to 24 and 40 to 54 years. The risk 
for abruption, acute renal failure, acute heart failure or pulmonary edema, and stroke was lowest for 
women aged 15 to 24 years and increased in a dose-dependent manner with increasing maternal 
age. In contrast, eclampsia risk was highest for women aged 15 to 17 years. Conclusion aWith a 
changing demographic profile of preeclampsia, older women accounted for an increasing proportion 
of preeclampsia and related adverse outcomes.Copyright © 2020 by Thieme Medical Publishers, Inc. 
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3. Preeclampsia in Different Maternal Age Groups-Is There an Association with Pregnancy 
Outcomes and Placental Pathology? 
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Abstract:We aimed to compare maternal characteristics, pregnancy outcomes, and placental 
pathology in pregnancies complicated by preeclampsia at three different maternal age groups. 
Medical records and pathological reports of patients diagnosed with preeclampsia and delivered 
between 2008 and 2018 in a single tertiary center, were reviewed. Preeclampsia was diagnosed 
according to the current ACOG guidelines. Study population was divided into 3 groups of maternal 
age: group 1- 35 years (advanced maternal age = AMA). Data regarding maternal characteristics, 
neonatal outcomes, and placental histopathological lesions were compared between the groups. 
Composite adverse neonatal outcome was defined as ≥ 1 early neonatal complication. The AMA 
group (n = 145) was associated with a higher BMI, and higher rates of diabetes mellitus (DM), 
chronic hypertension (CHTN), and Cesarean deliveries compared with group 1 (n = 107) and group 2 
(n = 255). The AMA group also had lower neonatal birthweights and a higher rate of composite 
adverse neonatal outcome compared with the other age groups. None of the placental lesions 
differed between the groups. By multivariable analysis, we found that maternal age (aOR 1.36, 95% 
CI 1.17-3.93), GA at delivery (aOR 0.80, 95% CI 0.61-0.90), DM (aOR 1.19, 95% CI 1.07-3.05), and 
CHTN (aOR 1.23, 95% CI 1.08-2.01) were independently associated with composite adverse neonatal 
outcome. Pregnancies at AMA were associated with higher complication rates, but without any 
differences in placental pathology, suggesting that the worse outcomes associated with AMA in 
preeclampsia are attributed to maternal chronic morbidities and not to differences observed in 
placental pathology. 
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Abstract:Objective: To identify trends in the specific contribution of different risk factors for pre-
eclampsia over time. Study Design: In this nested case-control study, trends of changes in Odds 
Ratios (ORs) of different known risk factors for pre-eclampsia occurring in three consecutive eight-
year intervals from 1988 to 2013 (T1 - 1988-1996; T2 - 1997-2005; T3 - 2006-2013), were compared. 
Data was retrieved from the medical center's computerized perinatal database. A multivariable 
logistic regression model was used in order to identify independent risk factors for pre-eclampsia. In 
order to evaluate changes in risk factors and their specific contribution to the occurrence of pre-
eclampsia over time, a comparison of the prevalence and ORs of chosen risk factors in the three time 
periods was performed. Result(s): During the study period 295,946 pregnancies met the inclusion 
criteria of them 16,246 (5.5%) were complicated with pre-eclampsia. The incidence of pre-eclampsia 
had decreased from 5.8% in 1988 to 4.8% in 2013. Using a logistic regression model, chronic 
hypertension, systemic lupus erythematosus, nulliparity, pre-gestational diabetes mellitus, twin 
pregnancy, advanced maternal age and fertility treatments were found to be the strongest 
independent risk factors for pre-eclampsia. The rates of advanced maternal age and nulliparity have 
not changed dramatically throughout the study period. In addition, while rates of twin pregnancies 
and pre-gestational diabetes mellitus have demonstrated a linear increase over time, fertility 
treatment had demonstrated a linear decrease. The specific contribution of chronic hypertension 
and systemic lupus erythematosus had shown a mixed trend of change over the years. Conclusion(s): 
In our study, not only did the rates of different risk factors for pre-eclampsia change during the study 
period, the specific contributions of each risk factor for the occurrence of pre-eclampsia have 
changed as well. Having a better understanding of these trends might be beneficial to our ability to 
predict this major obstetrical complication and hence improve maternal and fetal outcome. 
[Formula presented] [Formula presented]Copyright © 2019 
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5. Maternal Perinatal Outcomes Related to Advanced Maternal Age in Preeclampsia Pregnant 
Women. 
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Abstract:Objective: This study aims to analyze the effect of advanced maternal age (>35 years old) in 
maternal and perinatal outcomes of preeclampsia women. Materials and methods: This is a 
retrospective cross-sectional study involved all women who were diagnosed with preeclampsia at 
Universitas Airlangga Hospital (Surabaya, Indonesia) between January 2016 until May 2017. The 
participant was divided into two groups based on maternal ages: the first group was women older 
than 35 years old (advanced maternal age - AMA), and the other group was 20-34 years old 
(reproductive age - RA). The primary outcomes of this study were the maternal and perinatal 
outcome. Results: There were a total of 43 AMA preeclampsia women and 105 RA preeclampsia 
women. The AMA preeclampsia group had a higher proportion of poor maternal outcome (the 
occurence of any complication: pulmonary edema, HELLP syndrome, visual impairment, post partum 
hemorrhage, and eclampsia) compared to RA preeclampsia group (60,5% vs 33,3%, p = 0,002; OR 
3,059, CI 1,469-6,371). There was no significant difference in the other maternal complications such 
as HELLP syndrome, pulmonary oedema, and eclampsia. The only difference was the occurrence of 
postpartum haemorrhage which was higher in the AMA group (16,3% vs 4,8%, p = 0,02; OR 3,889, CI 
1,161-13,031). The prevalence of cesarean delivery was more common in AMA group (53,3% vs 
28,6%, p = 0,004; OR 2.825, CI 1.380-5.988). The AMA preeclampsia women also had poorer 
perinatal outcomes compared to the RA group (81,4% vs 59%, p = 0,009; OR 3.034 CI 1.283-7.177). 
AMA women had a higher risk of perinatal complication such as prematurity (OR 3.266 CI 1.269-
8.406), IUGR (OR 4.474 CI 1.019-19.634), asphyxia (OR 4.263 CI 2.004-9.069), and infection (OR 2.138 
CI 1.040-4.393). Conclusion: Advanced maternal age increases the risk of poorer maternal and 
neonatal outcomes in preeclampsia patients. The addition of advanced maternal ages in 
preeclampsia should raise the awareness of the health provider, tighter monitoring, complete 
screening and early intervention if needed to minimize the risk of complications. 
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Abstract:OBJECTIVETo assess the influence of maternal age on the incidence of early-onset 
preeclampsia requiring delivery before 34 weeks of gestation in pregnancies obtained after oocyte 
donation.METHODSWe carried out a prospective cohort analysis of 431 single and twin pregnancies, 
admitted to 3 Tertiary Referral Hospital in Northern Italy between 2008 and 2017. The rate of early-
onset PE was calculated and stratified according to maternal age (from 30 to 49 years). A reference 
population of 11,197 single pregnancies collected prospectively at the first trimester of pregnancy in 
the same geographic area of Italy and in same hospitals was used to calculate the expected 
incidence of early-onset PE.RESULTSIn women who delivered after 24 weeks of gestation, the rate of 
early-onset PE was much higher in oocyte-donation pregnancies, reaching 6.7% (29/431), than the 
expected rate of 0.5% of the cohort of reference. The mean early PE rate was 4.1% (10/242) in 
singletons and 10.1% (19/189) in twin pregnancies. According to maternal age, the rate of early PE 
was 1.16% and 3.12% at 30 years, and 4.98% and 13.14% at 49 years in single and twin pregnancies 
obtained after oocyte donation, respectively.CONCLUSIONPregnancies obtained after oocyte 
donation delivering after 24 weeks had a higher risk of early-onset PE requiring delivery before 
34 weeks of gestation, than the general population. The risk is directly correlated with the increase 
of maternal age and is also higher in twin pregnancies. 
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Abstract:BACKGROUNDWomen of advanced maternal age (AMA) are a growing population, with 
higher obstetric risks. The Mediterranean population has specific characteristics different from other 
areas. Thus, the objective of this study was to establish a cut-off to define AMA in a selected 
mediterranean population coming from a tertiary referral private/mutual health hospital in 
Barcelona.METHODSRetrospective cohort of euploid singleton pregnancies delivered from January 
2007 to June 2017. Main maternal outcomes were: gestational diabetes, preeclampsia, placenta 
previa, c-section and prolonged hospitalization (≥ 7 days). Main adverse perinatal outcomes were: 
stillbirth, prematurity, preterm prelabor rupture of membranes, low birth weight, need of admission 
at a neonatal intensive care unit and perinatal mortality. Adjustment for confounding factors 
(smoking, previous comorbilities, parity, assisted reproductive techniques (ART) and obesity) was 
performed.RESULTSA total of 25054 pregnancies were included. Mean maternal age was 
34.7 ± 4.2 years, with 2807 patients in the group of age between 40 and 44 years (11.2%) and 280 
patients ≥45 years (1.1%). Women at AMA had higher incidence of previous comorbilities (compared 
to the reference group of women < 30 years): prior c-section, chronic hypertension and obesity. In 
addition, they were more likely to use ART. After adjusting for confounding factors, maternal age 
was an independent and statistically significant risk factor for gestational diabetes (OR 
1.66/2.80/3.14) for ages 30-39, 40-44 and ≥ 45 years respectively, c-section (OR 1.28/2.41/7.27) and 
placenta previa (OR 2.56/4.83) for ages 40-44 and ≥ 45 years respectively, but not for preeclampsia 
(neither early-onset nor late-onset). Risk of emergency c-section was only increased in women 
≥45 years (OR, 2.03 (95% CI, 1.50-2.74). In the other groups of age, the increase in c-section rate was 
because of elective indications. Age ≥ 45 years was associated with iatrogenic prematurity 
< 37 weeks (OR 2.62, 95% CI 1.30-5.27). No other relevant associations between AMA and maternal 
or neonatal outcomes were found.CONCLUSIONSMaternal age is an independent risk factor for 
adverse obstetric outcomes. Age ≥ 40 years was associated to relevant increased risks and reveals to 
be an adequate cut-off to define AMA in our population. 
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Abstract:BACKGROUNDThe increased potential for negative pregnancy outcomes in both extremes 
of reproductive age is a well-debated argument. The aim of this study was to analyze the prevalence 
and the outcome of pregnancies conceived at extreme maternal ages.METHODSThis retrospective 
study considered all single consecutive pregnancies delivered in a tertiary referral center between 
2001 and 2014. Patients were categorized into 4 groups according to maternal age at delivery 
( 40 years). The following outcomes were considered (amongst others): pregnancy-related 
hypertensive disorders (PRHDs), neonatal resuscitation (NR), neonatal intensive care unit (NICU) 
admission, periventricular leucomalacia (PVL), and grade 3 and 4 intraventicular hemorrhage 
(IVH).RESULTSDuring the considered period 22,933 single pregnancies gave birth in our unit. We 
observed 71 women aged  40 years. In each year throughout the study period, there was a 
significant increment in maternal age of 0.041 years (95% CI 0.024-0.058) every new year. 
Multivariate analysis concluded out that maternal age over 40 years was an independent risk factor 
for preterm delivery (OR 1.36 95% CI 1.16-1.61, p < 0.05, PRHDs (OR 2.36 95% CI 1.86-3.00, p < 0.05), 
GDM (OR 1.71 95% CI 1.37-2.12, p < 0.05) cesarean section (OR 1.99 95% CI 1.78-2.23, p < 0.05), 
abnormal fetal presentation (OR 1.29 95% CI 1.03-1.61, p < 0.05), and fetal PVL (OR 3.32 95% CI 1.17-
9.44, p < 0.05). We also observed that maternal age under 17 years or over 40 years was an 
independent risk factor for grade 3 or 4 neonatal IVH (OR 2.97 95% CI 1.24-7.14, 
p < 0.05).CONCLUSIONSThese findings confirm a negative impact of extreme maternal ages on 
pregnancy. These results should be carefully taken into account by maternal care providers in order 
to inform women adequately, supporting them in understanding potential risks associated with their 
procreation choices, and to improve clinical surveillance. 
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Abstract:Pre-eclampsia (PE) is a multisystem disorder that typically affects 2%–5% of pregnant 
women and is one of the leading causes of maternal and perinatal morbidity and mortality, 
especially when the condition is of early onset. Globally, 76 000 women and 500 000 babies die each 
year from this disorder. Furthermore, women in low-resource countries are at a higher risk of 
developing PE compared with those in high-resource countries.  Although a complete understanding 
of the pathogenesis of PE remains unclear, the current theory suggests a two-stage process. The first 
stage is caused by shallow invasion of the trophoblast, resulting in inadequate remodeling of the 
spiral arteries. This is presumed to lead to the second stage, which involves the maternal response 
to endothelial dysfunction and imbalance between angiogenic and antiangiogenic factors, resulting 
in the clinical features of the disorder.  Accurate prediction and uniform prevention continue to 
elude us. The quest to effectively predict PE in the first trimester of pregnancy is fueled by the desire 
to identify women who are at high risk of developing PE, so that necessary measures can be initiated 
early enough to improve placentation and thus prevent or at least reduce the frequency of its 
occurrence. Furthermore, identification of an "at risk" group will allow tailored prenatal surveillance 
to anticipate and recognize the onset of the clinical syndrome and manage it promptly.  PE has been 
previously defined as the onset of hypertension accompanied by significant proteinuria after 20 
weeks of gestation. Recently, the definition of PE has been broadened. Now the internationally 
agreed definition of PE is the one proposed by the International Society for the Study of 
Hypertension in Pregnancy (ISSHP).  According to the ISSHP, PE is defined as systolic blood pressure 
at ≥140 mm Hg and/or diastolic blood pressure at ≥90 mm Hg on at least two occasions measured 4 
hours apart in previously normotensive women and is accompanied by one or more of the following 
new-onset conditions at or after 20 weeks of gestation:  1.Proteinuria (i.e. ≥30 mg/mol 
protein:creatinine ratio; ≥300 mg/24 hour; or ≥2 + dipstick); 2.Evidence of other maternal organ 
dysfunction, including: acute kidney injury (creatinine ≥90 μmol/L; 1 mg/dL); liver involvement 
(elevated transaminases, e.g. alanine aminotransferase or aspartate aminotransferase >40 IU/L) with 
or without right upper quadrant or epigastric abdominal pain; neurological complications (e.g. 
eclampsia, altered mental status, blindness, stroke, clonus, severe headaches, and persistent visual 
scotomata); or hematological complications (thrombocytopenia–platelet count <150 000/μL, 
disseminated intravascular coagulation, hemolysis); or 3.Uteroplacental dysfunction (such as fetal 
growth restriction, abnormal umbilical artery Doppler waveform analysis, or stillbirth).   It is well 
established that a number of maternal risk factors are associated with the development of PE: 
advanced maternal age; nulliparity; previous history of PE; short and long interpregnancy interval; 
use of assisted reproductive technologies; family history of PE; obesity; Afro-Caribbean and South 
Asian racial origin; co-morbid medical conditions including hyperglycemia in pregnancy; pre-existing 
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chronic hypertension; renal disease; and autoimmune diseases, such as systemic lupus 
erythematosus and antiphospholipid syndrome. These risk factors have been described by various 
professional organizations for the identification of women at risk of PE; however, this approach to 
screening is inadequate for effective prediction of PE.  PE can be subclassified into:  1.Early-onset PE 
(with delivery at <34+0 weeks of gestation);  2.Preterm PE (with delivery at <37+0 weeks of 
gestation);  3.Late-onset PE (with delivery at ≥34+0 weeks of gestation);  4.Term PE (with delivery at 
≥37+0 weeks of gestation).    These subclassifications are not mutually exclusive. Early-onset PE is 
associated with a much higher risk of short- and long-term maternal and perinatal morbidity and 
mortality.  Obstetricians managing women with preterm PE are faced with the challenge of 
balancing the need to achieve fetal maturation in utero with the risks to the mother and fetus of 
continuing the pregnancy longer. These risks include progression to eclampsia, development of 
placental abruption and HELLP (hemolysis, elevated liver enzyme, low platelet) syndrome. On the 
other hand, preterm delivery is associated with higher infant mortality rates and increased morbidity 
resulting from small for gestational age (SGA), thrombocytopenia, bronchopulmonary dysplasia, 
cerebral palsy, and an increased risk of various chronic diseases in adult life, particularly type 2 
diabetes, cardiovascular disease, and obesity. Women who have experienced PE may also face 
additional health problems in later life, as the condition is associated with an increased risk of death 
from future cardiovascular disease, hypertension, stroke, renal impairment, metabolic syndrome, 
and diabetes. The life expectancy of women who developed preterm PE is reduced on average by 10 
years. There is also significant impact on the infants in the long term, such as increased risks of 
insulin resistance, diabetes mellitus, coronary artery disease, and hypertension in infants born to 
pre-eclamptic women.  The International Federation of Gynecology and Obstetrics (FIGO) brought 
together international experts to discuss and evaluate current knowledge on PE and develop a 
document to frame the issues and suggest key actions to address the health burden posed by PE.  
FIGO's objectives, as outlined in this document, are: (1) To raise awareness of the links between PE 
and poor maternal and perinatal outcomes, as well as to the future health risks to mother and 
offspring, and demand a clearly defined global health agenda to tackle this issue; and (2) To create a 
consensus document that provides guidance for the first-trimester screening and prevention of 
preterm PE, and to disseminate and encourage its use.  Based on high-quality evidence, the 
document outlines current global standards for the first-trimester screening and prevention of 
preterm PE, which is in line with FIGO good clinical practice advice on first trimester screening and 
prevention of pre-eclampsia in singleton pregnancy.1  It provides both the best and the most 
pragmatic recommendations according to the level of acceptability, feasibility, and ease of 
implementation that have the potential to produce the most significant impact in different resource 
settings. Suggestions are provided for a variety of different regional and resource settings based on 
their financial, human, and infrastructure resources, as well as for research priorities to bridge the 
current knowledge and evidence gap.  To deal with the issue of PE, FIGO recommends the following:  
Public health focus: There should be greater international attention given to PE and to the links 
between maternal health and noncommunicable diseases (NCDs) on the Sustainable Developmental 
Goals agenda. Public health measures to increase awareness, access, affordability, and acceptance 
of preconception counselling, and prenatal and postnatal services for women of reproductive age 
should be prioritized. Greater efforts are required to raise awareness of the benefits of early 
prenatal visits targeted at reproductive-aged women, particularly in low-resource countries.   
Universal screening: All pregnant women should be screened for preterm PE during early pregnancy 
by the first-trimester combined test with maternal risk factors and biomarkers as a one-step 
procedure. The risk calculator is available free of charge at 
https://fetalmedicine.org/research/assess/preeclampsia. FIGO encourages all countries and its 
member associations to adopt and promote strategies to ensure this. The best combined test is one 
that includes maternal risk factors, measurements of mean arterial pressure (MAP), ser 
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Abstract:OBJECTIVEIncreased risk for adverse pregnancy outcomes with advancing maternal age has 
been described but the strength of association remains debated, particularly in presence of 
confounding factors such as parity, twin pregnancy and pregnancy from assisted reproductive 
technologies. The aim of this study was to evaluate pregnancy outcomes in a large cohort of women 
aged over 40 years. The hypothesis was that advanced maternal age may be an independent risk 
factor for adverse pregnancy outcome.STUDY DESIGNWe reviewed the clinical records of 56,211 
women who delivered at Sant'Anna University Hospital, Turin, Italy, in the period between 2009 and 
2015. Of these, 3798 women aged over 40 years were divided into two age groups (40 - 44 years and 
≥45 years). Women of any parity, with singleton or twin pregnancies, or with assisted reproductive 
technology pregnancies were included. Women aged less than 40 years were considered as controls. 
Primary outcome measures were maternal and perinatal complications. Comparisons were 
performed using Chi-square test and Fisher's exact test. Univariate analysis and logistic regression 
analysis were performed to test the possible independent role of maternal age as a risk factor for 
adverse pregnancy outcome.RESULTSMaternal age was an independent risk factor for gestational 
diabetes (age 40-44 years: odds ratios (OR) 2.10, 95% CI 1.80-2.45; age ≥45 years: OR 2.83, 95% CI 
1.79-4.46) and early-onset preeclampsia (age 40-44 years: OR 2.10, 95% CI 1.63-2.70; age ≥45 years: 
OR 3.16, 95% CI 1.68-5.94). The risk for placenta praevia was higher in the women aged 40-44 years 
(OR 1.87, 95% CI 1.36-2.57). Neonatal outcomes were similar among groups, except for the rate of 
birth weight less than 2500 g, which was higher in women aged 40-44 years (OR 1.27, 95% CI 1.12-
1.42). However, older women showed an overall higher incidence of preterm 
birth.CONCLUSIONSMaternal age over 40 years is an independent risk factor for adverse pregnancy 
outcomes, particularly for the mother. Pregnancies in women over 40 years should be considered at 
risk and carefully monitored with individualized care protocols. 
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11. Evaluation of risk factors' importance on adverse pregnancy and neonatal outcomes in women 
aged 40 years or older. 
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Abstract:BACKGROUNDWomen of advanced age (40 years or older) are generally, at risk for 
pregnancy and delivery related problems. In addition, there is limited knowledge on being of 
advanced age and having been given Assisted Reproductive Treatment (ART) and its association with 
negative obstetric outcomes. Therefore, data from the Swedish Medical Birth Register was used to 
investigate pregnancy and neonatal outcomes for women aged 40 or more who had given birth. The 
secondary aim was to compare the obstetric outcomes of women who had used ART and women 
who had not undergone ART while adjusting for marital status across the age 
groups.METHODWomen of advanced age who had given birth in Sweden during 2007-2012 formed 
the index group, n = 37,558; a reference group of women comprised 71,472 women under the age of 
40. An additional subgroup of women aged 45 or older when giving birth was also formed, n = 2229. 
The obstetric and neonatal data for all the women was derived from national register 
data.RESULTSWomen of advanced age were more often single, had undergone ART, and more often 
experienced adverse obstetric outcomes than did younger women. The neonate's health was also 
more often adversely affected expressed as being born with low birth weight and Small for 
Gestational Age (SGA), having lower Apgar scores, and having more health problems during the first 
week compared to the reference group.CONCLUSIONSWomen who are approaching the upper limit 
of fecundity are at greater risk for having children who are preterm and SGA. The adverse effects of 
being preterm and SGA may have negative long-term effects, not only on the children but also on 
the mothers. This needs to be addressed more frequently in a clinical setting when advising women 
of all ages on pregnancy and ART treatment. 
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Abstract:Objective: The objective of this study was to characterize the risk for severe maternal 
morbidity and other pregnancy complications by maternal age during delivery hospitalizations 
complicated by preeclampsia. Study Design: This retrospective cohort study utilized the Nationwide 
Inpatient Sample (NIS) from the Agency for Healthcare Research and Quality for the years 1998 to 
2014. Women aged 15 to 54 with a diagnosis of preeclampsia were included. Age was categorized as 
15-17, 18-24, 25-29, 30-34, 35-39, 40-44, and 45-54 years. Overall risk for severe morbidity (SMM), 
based on the Centers for Disease Control and Prevention criteria, was analyzed stratifying by 
maternal age, along with risk for specific outcomes such acute heart failure or pulmonary edema 
(AHF/PE), eclampsia, and acute renal failure (ARF). SMM was assessed with and without transfusion. 
Log-linear models were created to assess the risk for SMM with transfusion, accounting for 
comorbidities, demographics and hospital factors, with risk ratios (RR) and 95% confidence intervals 
(CI) as measures of effect. Population weights were applied to create national estimates. Result(s): 
2,522,093 deliveries to women with preeclampsia from 1998 to 2014 were included in this analysis. 
Risk for SMM both with and without transfusion was lowest for women 25 to 34 (Figure 1). Risk for 
SMM was bimodal, with the highest risk among women 15-17 and 45-54. In the adjusted model, 
women 15-17 were at 30% higher risk (95%CI 22- 38%) and women 45-54 were at 104% higher risk 
(95% CI 70-144%) for SMM with transfusion. In evaluating specific morbidity outcomes (Figure 2), 
risk for ARF and AHF/PE increased statistically by maternal age group (p<0.01). Compared to women 
25-29, women aged 45-54 were at 228% higher risk for AHF/PE (95% CI 118-393%) and 276% higher 
risk for ARF (95% CI 157-451%). In comparison, eclampsia was most common among young women, 
decreasing significantly across age groups (p<0.01). Women aged 15-17 were at 183% higher risk for 
eclampsia than women 25-29 (95% 161-206%) while women 18-24 were at 58% higher risk (95% CI 
50-67%). Conclusion(s): Overall risk for severe morbidity in the setting of preeclampsia is highest at 
the extremes of maternal age. However, specific pregnancy complications are not distributed evenly 
across ages, with eclampsia most common among younger women and acute renal and heart failure 
more common among older women. [Figure presented] [Figure presented]Copyright © 2018 
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13. ASPRE Trial: Incidence of Preterm Preeclampsia in Patients Fulfilling ACOG and NICE Criteria 
According to Risk by FMF Algorithm 
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Abstract:The current approach to screening for preeclampsia (PE) is to identify risk factors from 
maternal demographic characteristics and medical history (maternal factors). According to the 
National Institute for Health and Care Excellence (NICE), in the United Kingdom, women are 
considered to be at high risk of developing PE if they have any one high-risk factor (hypertensive 
disease in previous pregnancy, chronic hypertension, chronic renal disease, diabetes mellitus, or 
autoimmune disease) or any 2 moderate-risk factors (nulliparity, age >=40 years, body mass index 
[BMI] >=35 kg/m2, family history of PE, or interpregnancy interval >10 years). In the United States, 
according to the American College of Obstetricians and Gynecologists (ACOG), women are 
considered to be at high risk of developing PE if they have any of the following: PE in previous 
pregnancy, chronic hypertension, chronic renal disease, diabetes mellitus, systemic lupus 
erythematosus or thrombophilia, nulliparity, age older than 40 years, BMI of 30 kg/m2 or greater, 
family history of PE, or conception by in vitro fertilization. Consequently, the approach 
recommended by NICE and ACOG essentially treats each risk factor as a separate screening test with 
additive detection rate and screen-positive rate. An alternative approach to screening, developed by 
the Fetal Medicine Foundation (FMF), allows estimation of individual patient-specific risks of PE 
requiring delivery before a specified gestational age. According to these authors, the performance of 
screening for preterm PE by the FMF algorithm is superior to the methods recommended by NICE 
and ACOG, and the best method of selecting patients that would benefit from prophylactic use of 
aspirin is the method recommended by the FMF. However, obstetricians may be reluctant to 
withhold treatment from women who are screen positive by the NICE or ACOG methods but screen 
negative by the FMF method. The researchers conducted a secondary analysis of a prospective, 
multicenter study in singleton pregnancies at 11 + 0 to 13 + 6 weeks' gestation in women booking for 
routine pregnancy care at 13 maternity hospitals. The study population consisted of women 
recruited to the ASPRE study. Eligibility criteria for the trial were maternal age 18 years or older, no 
serious mental illness or learning difficulty, and singleton pregnancy with live fetus without major 
abnormality demonstrated on the 11- to 13-week scan. In this study, the authors included 
pregnancies delivered at greater than or equal to 24 weeks' gestation. During the screening study, 
8775 women were evaluated, and 59 subsequently developed preterm PE. During the second phase, 
25,798 women were screened and 159 developed preterm PE. The FMF test is the previously 
reported algorithm for first-trimester assessment of risk for PE by maternal factors, MAP, UtA-PI, 
PAPP-A, and PlGF. The study population consisted of 34,573 pregnancies that were screened during 
the first or second phase of the ASPRE study, of which an estimated 239 (0.7%) cases developed 
preterm PE and 630 (1.8%) term PE. At least one of the ACOG criteria was fulfilled in 22,287 (64.5%) 
pregnancies, and the incidence of preterm PE was 0.97%(95% CI, 0.85%-1.11%); in the subgroup that 
was screen-positive by the FMF algorithm, the incidence of preterm PE was 4.80% (95% CI, 4.14%-
5.55%), and in those that were screen-negative, it was 0.25% (95% CI, 0.18%-0.33%), with a relative 
incidence in FMF screen negative to FMF screen positive of 0.051 (95% CI, 0.037-0.071). In 1392 
pregnancies (4.0%), at least one of the NICE high-risk criteria was fulfilled, and in this group, the 
incidence of preterm PE was 5.17% (95% CI, 4.13%-6.46%); in the subgroups of screen positive and 
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screen negative by the FMF algorithm, the incidence of preterm PE was 8.71% (95% CI, 6.93%-
10.89%) and 0.65% (95% CI, 0.25%-1.67%), respectively, and the relative incidence was 0.075 (95% 
CI, 0.028-0.205). In 2360 pregnancies (6.8%) fulfilling at least 2 of the NICE moderate-risk criteria, 
the incidence of preterm PE was 1.74% (95% CI, 1.28%-2.35%); in the subgroups of screen positive 
and screen negative by the FMF algorithm, the incidence was 4.91% (95% CI, 3.54%-6.79%) and 
0.42% (95% CI, 0.20%-0.86%), respectively, and the relative incidence was 0.085 (95% CI, 0.038-
0.192). The authors concluded that the FMF risk-based screening method is preferable to the 
strategy recommended by ACOG or NICE.Copyright © 2018 Wolters Kluwer Health, Inc. All rights 
reserved. 
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14. Maternal age and risk for adverse outcomes. 
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Abstract:OBJECTIVEThe objective of this study was to characterize the risk for severe maternal 
morbidity and other pregnancy complications by maternal age during delivery 
hospitalizations.STUDY DESIGNThis retrospective cohort analysis used the Perspective database to 
characterize the risk for adverse maternal outcomes from 2006 to 2015 based on maternal age. 
Women were divided into 7 categories based on maternal age: 15-17, 18-24, 25-29, 30-34, 35-39, 
40-44, and 45-54 years of age. The primary outcome of this study was severe maternal morbidity as 
defined by the Centers for Disease Control and Prevention. Secondary outcomes included (1) overall 
comorbid risk; (2) risk for pregnancy complications such as postpartum hemorrhage, gestational 
diabetes, preeclampsia, and cesarean delivery; and (3) risk for individual severe morbidity diagnoses 
such as stroke, embolism, eclampsia, and hysterectomy. Adjusted models were fitted to assess 
factors associated with severe morbidity with adjusted risk ratios (aRRs) and 95% confidence 
intervals (CI) as measures of effect. Population weights were applied to create national 
estimates.RESULTSOf 36,944,292 deliveries included, 2.5% occurred among women aged 15-17 
years (n = 921,236), 29.1% to women aged 18-24 years (n = 10,732,715), 28.6% to women aged 25-
29 years (n = 10,564,850), 24.9% to women aged 30-34 years (n = 9,213,227), 12.1% to women aged 
35-39 years (n = 4,479,236), 2.6% to women aged 40-44 years (n = 974,289), and 0.2% to women 
aged 45-54 years (n = 58,739). In unadjusted analyses, severe morbidity was more than 3 times 
higher (risk ratio [RR], 3.33, 95% confidence interval [CI], 3.03-3.66) for women 45-54 years 
compared with women 25-29 years. Women aged 40-44, 35-39, and 15-17 years were also at 
increased risk (RR, 1.83, 95% CI, 1.77-1.89; RR, 1.36, 95% CI, 1.33-1.39; RR, 1.39, 95% CI, 1.34-1.45, 
respectively). In the adjusted model, the 45-54 year old group was associated with the highest 
relative risk (aRR, 3.46, 95% CI, 3.15-3.80) followed by the 40-44 year old group (aRR 1.90, 95% CI, 
1.84-1.97), the 35-39 year old group (aRR, 1.43, 95% CI, 1.40-1.47), and the 15-17 year old group 
(aRR, 1.20, 95% CI, 1.15-1.24). Cesarean delivery, preeclampsia, postpartum hemorrhage, and 
gestational diabetes were most common among women aged 45-54 years, as were thrombosis and 
hysterectomy.CONCLUSIONWhile differential risk was noted across maternal age categories, women 
aged 45 years old and older were at highest risk for a broad range of adverse outcomes during 
delivery hospitalizations. 
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Abstract:INTRODUCTIONAdvanced maternal age (AMA) is associated with increased risk for 
preeclampsia, however, a paucity of data exists regarding the characteristics of the disease in this 
age group. Our aim was to compare the characteristics and severity of preeclampsia in older and 
younger gravidas.MATERIALS & METHODSA retrospective, small case control study of women 
diagnosed with preeclampsia in a single tertiary care center. Nulliparous women ≥40 years old with 
singleton pregnancies ≥ 24 0/7 weeks' gestation were matched (1:2 ratio) with young (20-34 years 
old) nulliparous women.RESULTSThe rate of severe preeclampsia (60.9 vs 69.6% respectively), 
HELLP, eclampsia or the need for magnesium treatment did not differ between the groups. 
However, the AMA group had an increased rate of postpartum presentation or exacerbation of 
preeclampsia compared to the control group (50.0 vs. 28.3% respectively, p = 0.01). In the AMA 
group, 93.5% of births were by cesarean section (CS) compared to 52.2% in the control group 
(p < 0.0001). There was no difference in birthweight, rate of small for gestational age or composite 
neonatal morbidity between the groups.CONCLUSIONSPreeclampsia at an advanced maternal age 
carries a similar rate of severe preeclampsia and complications as in young women. However, 
women over 40 years old have an increased risk for presentation or exacerbation of preeclampsia in 
the postpartum period and an increased rate of CS compared to younger gravidas. 

Database: Medline 

 

 

 

 

 

 

 

 

 

 

 

 



16. Parental Age and the Risk of Gestational Hypertension and Preeclampsia. 

Author(s): Ortiz, Christopher; Rondeau, Nancy U; Moore, Lisa E; Mulla, Zuber D 

Source: Southern medical journal; Sep 2018; vol. 111 (no. 9); p. 544-548 

Publication Date: Sep 2018 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 30180252 

Available  at Southern medical journal -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Abstract:OBJECTIVESTo determine the effect of maternal age (MA) and paternal age (PA) on the risk 
of gestational hypertension, preeclampsia, and eclampsia in women who delivered on the Texas-
Mexico border.METHODSA cohort study using birth certificate data (singleton pregnancies, years 
2005-2010) from El Paso County, Texas, was conducted. Six parental age-exposure categories were 
created with MA 20 to 34 years and PA younger than 35 years serving as the referent. A directed 
acyclic graph was created. Adjusted risk ratios for the composite outcome of gestational 
hypertension, preeclampsia, or eclampsia were calculated using Poisson regression.RESULTSA total 
of 85,114 records were identified, with a majority of the mothers being of Hispanic ethnicity (89.2%). 
The incidence of the composite outcome ranged from 2.8% in the MA 20 to 34 years old and PA 35 
years and older group to 4.4% in the MA younger than 20 years old and PA 35 years and older group. 
Compared to the MA 20 to 34 years old and PA younger than 35 years group, women in the MA 35 
years and older and PA 35 years and older groups were more likely to experience the outcome 
(adjusted risk ratio 1.57, 95% confidence interval 1.39-1.77, P < 0.0001).CONCLUSIONSCouples in 
which both parents are 35 years old and older should be counseled on the increased risk of 
gestational hypertension or preeclampsia/eclampsia. 
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Abstract:BACKGROUNDPreeclampsia, a multisystem disorder in pregnancies complicates with 
maternal and fetal morbidity. Early- and late-onset preeclampsia, defined as preeclampsia 
developed before and after 34 weeks of gestation, respectively. The early-onset disease was less 
prevalent but associated with poorer outcomes. Moreover, the risk factors between early -and late- 
onset preeclampsia could be differed owing to the varied pathophysiology. In the study, we 
evaluated the incidences, trends, and risk factors of early- and late- onset preeclampsia in 
Taiwan.METHODSThis retrospective population-based cohort study included all ≧20 weeks singleton 
pregnancies resulting in live-born babies or stillbirths in Taiwan between January 1, 2001 and 
December 31, 2014 (n = 2,884,347). The data was collected electronically in Taiwanese Birth Register 
and National Health Insurance Research Database. The incidences and trends of early- and late-
onset preeclampsia were assessed through Joinpoint analysis. Multivariate logistic regression was 
used to analyze the risk factors of both diseases.RESULTSThe age-adjusted overall preeclampsia rate 
was slightly increased from 1.1%(95%confidence interval [CI], 1.1-1.2) in 2001 to 1.3% (95%CI, 1.2-
1.3) in 2012 with average annual percentage change (AAPC) 0.1%/year (95%CI, 0-0.2%). However, 
the incidence was remarkably increased from 1.3% (95%CI, 1.3-1.4) in 2012 to 1.7% (95%CI, 1.6-1.8) 
in 2014 with AAPC 1.3%/year (95%CI,0.3-2.5). Over the study period, the incidence trend in late-
onset preeclampsia was steadily increasing from 0.7% (95%CI, 0.6-0.7) in 2001 to 0.9% (95%CI, 0.8-
0.9) in 2014 with AAPC 0.2%/year (95%CI, 0.2-0.3) but in early-onset preeclampsia was 
predominantly increase from 0.5% (95%CI, 0.4-0.5) in 2012 to 0.8% (95%CI, 0.8-0.9) in 2014 with 
AAPC 2.3%/year (95%CI, 0.8-4.0). Advanced maternal age, primiparity, stroke, diabetes mellitus, 
chronic hypertension, and hyperthyroidism were risk factors of preeclampsia. Comparing early- and 
late-onset diseases, chronic hypertension (ratio of relative risk [RRR], 1.71; 95%CI, 1.55-1.88) and 
older age (RRR, 1.41; 95%CI 1.29-1.54) were more strongly associated with early-onset disease, 
whereas primiparity (RRR 0.71, 95%CI, 0.68-0.75) had stronger association with late-onset 
preeclampsia.CONCLUSIONSThe incidences of overall, and early- and late-onset preeclampsia were 
increasing in Taiwan from 2001 to 2014, predominantly for early-onset disease. Pregnant women 
with older age and chronic hypertension had significantly higher risk of early-onset preeclampsia. 
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Abstract:PURPOSEThe aim of this study was to evaluate the risk of preeclampsia in women of 
advanced age who conceived through donated oocytes as compared with natural 
conceptions.METHODSA historical prospective study of singleton live births of parturients ≥ 45 years 
of age at four university hospitals was conducted. For the purpose of the study, the population was 
divided by the mode of conception into two groups: oocyte donation and natural conception. The 
main outcome variable in this study was preeclampsia. Secondary outcomes included pregnancy-
induced hypertension and Small for Gestational Age.RESULTSTwo hundred and seventy pregnancies 
were achieved naturally and 135 women conceived by oocyte donation. Mean age at delivery for the 
natural conception and oocyte donation groups was 45.7 and 47.8, respectively. Preeclampsia 
complicated 3 out of 270 (1.1%) natural conception pregnancies and 17 out of 135 (12.6%) oocyte 
donation conceptions. After adjusting for confounders, oocyte donation pregnancies were found to 
be associated with a 12-fold increased risk for preeclampsia (P = 0.001). Among oocyte donation 
pregnancies, the risk of preeclampsia was not affected by parity or age.CONCLUSIONSA substantially 
increased risk for preeclampsia was found in oocyte donation pregnancies, suggesting that the 
foreign oocyte may play a specific biologic role in the development of preeclampsia after the age of 
45. 
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Abstract:Background:LGALS13 (placental protein 13 [PP13]) promoter DNA polymorphisms was 
evaluated in predicting preeclampsia (PE), given PP13's effects on hypotension, angiogenesis, and 
immune tolerance. Method(s): First-trimester plasma samples (49 term and 18 intermediate) of PE 
cases matched with 196 controls were collected from King's College Hospital, London, repository. 
Cell-free DNA was extracted and the LGALS13 exons were sequenced after PCR amplification. 
Expression of LGALS13 promoter reporter constructs was determined in BeWo trophoblast-like cells 
with luciferase assays. Adjusted odds ratio (OR) was calculated for the A/A genotype combined with 
maternal risk factors. Result(s): The A/A, A/C, and C/C genotypes in the-98 promoter position were 
in Hardy-Weinberg equilibrium in the control but not in the PE group (p < 0.036). The dominant A/A 
genotype had higher frequency in the PE group (p < 0.001). The A/C and C/C genotypes protected 
from PE (p < 0.032). The ORs to develop term and all PE, calculated for the A/A genotype, previous 
PE, body mass index (BMI) >35, black ethnicity, and maternal age >40 were 15.6 and 11.0, 
respectively (p < 0.001). In luciferase assays, the "-98A" promoter variant had lower expression than 
the "-98C" variant in non-differentiated (-13%, p = 0.04) and differentiated (-26%, p < 0.001) BeWo 
cells. Forskolin-induced differentiation led to a larger expression increase in the "-98C" variant than 
in the "-98A" variant (4.55-fold vs. 3.85-fold, p < 0.001). Conclusion(s): Lower LGALS13 (PP13) 
expression with the "A" nucleotide in the-98 promoter region position (compared to "C") and high 
OR calculated for the A/A genotype in the-98A/C promoter region position, history of previous PE, 
BMI >35, advanced maternal age >40, and black ethnicity could serve to aid in PE prediction in the 
first trimester.Copyright © 2017 S. Karger AG, Basel. 
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Abstract:Objective Our primary objective was to compare the differential contribution of fetal 
number and maternal age to the risk of hypertensive disorders of pregnancy (HDP). Study Design 
This was a secondary analysis of a large study of primary cesarean delivery. Women with singleton, 
twin, or triplet gestations were included. Women were divided into groups based on fetal number 
and maternal age. The primary outcome was HDP. A logistic regression model was fit to adjust for 
confounders. The incidence of HDP was compared with the reference group and within exposure 
groups. Results Of the 70,417 women included, HDP occurred in 8,079 (12%) women. The frequency 
of HDP among the comparison groups ranged from 11 to 38%. Nearly all groups had significantly 
increased risk of HDP compared with young maternal age singletons. Twin and triplet gestations 
increased the risk of HDP over singletons irrespective of maternal age after adjusting for baseline 
disease and race. The risk of HDP did not significantly increase with maternal age when fetal number 
was similar. Conclusion Fetal number significantly increased the risk of HDP and contributed more to 
that risk than maternal age. Maternal age became significant in groups with age greater than 40 
years. 
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Abstract:BACKGROUNDWhile several studies have demonstrated the increased risk of pregnancy 
complications for women of advanced age, few studies have focused on women with very advanced 
age (≥ 45), despite the increasing rate of pregnancy among such women. Furthermore, how such 
risks of increase in age differ by maternal characteristics are also poorly understood. Thus, we aimed 
to clarify pregnant outcomes among women with very advanced age and how the effect of age 
differs by method of conception and parity.METHODSWe used the national multicenter Japan 
Society of Obstetrics and Gynecology perinatal database, including 365,417 women aged 30 years or 
older who delivered a singleton between 2005 and 2011. We divided women into four groups based 
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on age (years): 30-34, 35-39, 40-44, and ≥45, and compared risk of adverse birth outcomes between 
the groups using Poisson regression. Effect modification by parity and use of assisted reproductive 
technology (ART) was also evaluated.RESULTSCompared with women aged 30-34 years, women 
aged 45 or older had higher risk of emergency cesarean delivery [adjusted risk ratio (aRR): 1.77, 95% 
confidence interval (95% CI): 1.58-1.99], preeclampsia (aRR: 1.86, 95% CI: 1.43-2.42), severe 
preeclampsia (aRR: 2.03, 95% CI: 1.31-3.13), placenta previa (aRR: 2.17, 95% CI: 1.60-2.95), and 
preterm birth (aRR: 1.20, 95% CI: 1.04-1.39). The effect of older age on risk of emergency cesarean 
section, preeclampsia, and preterm birth were significantly greater among those who conceived 
naturally compared to those who conceived by ART. The effect on emergency cesarean section was 
stronger among primiparous women, whereas the risk of preeclampsia associated with older age 
was significantly greater among multiparous women.CONCLUSIONSVery advanced maternal age (≥ 
45) was related to greater risk for adverse birth outcomes compared to younger women, especially 
for maternal complications including cesarean section, preeclampsia, severe preeclampsia, and 
placenta previa. The magnitude of the influence of age also differed by conception method and by 
parity. 
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Abstract:OBJECTIVETo investigate outcomes of twin gestations in women 45 years or older at the 
time of delivery.METHODSThis was a retrospective cohort study of 139 women with twin gestations 
who were at least 45 years old when they delivered. They were cared for at two referral centers 
between 2005 and 2016. Analysis included baseline characteristics and pregnancy outcomes 
including mode of delivery, gestational age at delivery, hypertensive disease in pregnancy, 
gestational diabetes, and fetal growth restriction. Univariate analysis of the association between 
patient characteristics and outcomes was performed.RESULTSThe mean maternal age at delivery 
was 47.3±1.9 years with 99.3% undergoing in vitro fertilization and 95% using donor eggs. Patients 
had low baseline rates of hypertension (7.2%), obesity (9.5%), and pregestational diabetes (1.4%). 
The average gestational age of delivery was 35.4 weeks; 22.3% delivered before 34 weeks of 
gestation. There were high rates of cesarean delivery (93.5%, 95% confidence interval [CI] 87.7-
96.8%), preeclampsia (44.6%, 95% CI 36.3-53.3%), and gestational diabetes (19%, 95% CI 13.0-
26.8%). Preeclampsia developed in 50.5% of nulliparous women compared with 30.5% of women 
with a prior birth (P=.028). Preterm birth at less than 34 weeks of gestation occurred in 18.1% of 
women of white race compared with 30.3% of women of nonwhite race (P=.036).CONCLUSIONTwin 
pregnancy in a predominantly healthy cohort of women who were at least 45 years old when they 
delivered was associated with high rates of cesarean delivery, preeclampsia, and gestational 
diabetes, but overall favorable outcomes. 
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Abstract:BACKGROUNDThe prognosis of early-onset pre-eclampsia (before 34 weeks' gestation) is 
variable. Accurate prediction of complications is required to plan appropriate management in high-
risk women.OBJECTIVETo develop and validate prediction models for outcomes in early-onset pre-
eclampsia.DESIGNProspective cohort for model development, with validation in two external data 
sets.SETTINGModel development: 53 obstetric units in the UK. Model transportability: PIERS (Pre-
eclampsia Integrated Estimate of RiSk for mothers) and PETRA (Pre-Eclampsia TRial Amsterdam) 
studies.PARTICIPANTSPregnant women with early-onset pre-eclampsia.SAMPLE SIZENine hundred 
and forty-six women in the model development data set and 850 women (634 in PIERS, 216 in 
PETRA) in the transportability (external validation) data sets.PREDICTORSThe predictors were 
identified from systematic reviews of tests to predict complications in pre-eclampsia and were 
prioritised by Delphi survey.MAIN OUTCOME MEASURESThe primary outcome was the composite of 
adverse maternal outcomes established using Delphi surveys. The secondary outcome was the 
composite of fetal and neonatal complications.ANALYSISWe developed two prediction models: a 
logistic regression model (PREP-L) to assess the overall risk of any maternal outcome until postnatal 
discharge and a survival analysis model (PREP-S) to obtain individual risk estimates at daily intervals 
from diagnosis until 34 weeks. Shrinkage was used to adjust for overoptimism of predictor effects. 
For internal validation (of the full models in the development data) and external validation (of the 
reduced models in the transportability data), we computed the ability of the models to discriminate 
between those with and without poor outcomes (c-statistic), and the agreement between predicted 
and observed risk (calibration slope).RESULTSThe PREP-L model included maternal age, gestational 
age at diagnosis, medical history, systolic blood pressure, urine protein-to-creatinine ratio, platelet 
count, serum urea concentration, oxygen saturation, baseline treatment with antihypertensive drugs 
and administration of magnesium sulphate. The PREP-S model additionally included exaggerated 
tendon reflexes and serum alanine aminotransaminase and creatinine concentration. Both models 
showed good discrimination for maternal complications, with anoptimism-adjusted c-statistic of 0.82 
[95% confidence interval (CI) 0.80 to 0.84] for PREP-L and 0.75 (95% CI 0.73 to 0.78) for the PREP-S 
model in the internal validation. External validation of the reduced PREP-L model showed good 
performance with a c-statistic of 0.81 (95% CI 0.77 to 0.85) in PIERS and 0.75 (95% CI 0.64 to 0.86) in 
PETRA cohorts for maternal complications, and calibrated well with slopes of 0.93 (95% CI 0.72 to 
1.10) and 0.90 (95% CI 0.48 to 1.32), respectively. In the PIERS data set, the reduced PREP-S model 
had a c-statistic of 0.71 (95% CI 0.67 to 0.75) and a calibration slope of 0.67 (95% CI 0.56 to 0.79). 
Low gestational age at diagnosis, high urine protein-to-creatinine ratio, increased serum urea 
concentration, treatment with antihypertensive drugs, magnesium sulphate, abnormal uterine 
artery Doppler scan findings and estimated fetal weight below the 10th centile were associated with 
fetal complications.CONCLUSIONSThe PREP-L model provided individualised risk estimates in early-
onset pre-eclampsia to plan management of high- or low-risk individuals. The PREP-S model has the 
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potential to be used as a triage tool for risk assessment. The impacts of the model use on outcomes 
need further evaluation.TRIAL REGISTRATIONCurrent Controlled Trials 
ISRCTN40384046.FUNDINGThe National Institute for Health Research Health Technology 
Assessment programme. 
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Abstract:Objective To compare the risk of preeclampsia among spontaneously conceived 
pregnancies to those after hyperestrogenic ovarian stimulation (hyperestrogenic OS) with and 
without assisted reproductive technology (ART), and stimulation with non-hyperestrogenic 
aromatase inhibitor stimulation (non-hyperestrogenic OS). Methods Live-born singleton deliveries 
among women 20-49 years were identified in the 2004-2012 Truven Health MarketScan Commercial 
Claims and Encounters Databases using ICD-9 and CPT codes. Maternal characteristics were 
compared using Chi squared and Fisher exact tests. We performed multilevel multivariable logistic 
regression, controlling for maternal age, parity, comorbid conditions, and region of delivery, and 
calculated adjusted odds ratios (aOR) and 95 % confidence intervals for mild and severe 
preeclampsia. Results 1,014,526 spontaneously conceived, 6881 hyperestrogenic OS with ART, 
27,516 hyperestrogenic OS without ART, and 2117 non-hyperestrogenic OS pregnancies were 
identified. The adjusted odds of developing preeclampsia were increased for deliveries after 
hyperestrogenic OS with ART (mild preeclampsia aOR 1.42, 1.24-1.62; severe preeclampsia aOR 1.83, 
1.59-2.11) and without ART (mild preeclampsia aOR 1.32, 1.24-1.42; severe preeclampsia aOR 1.53, 
1.41-1.66). Adjusted odds of preeclampsia were similar between spontaneously conceived and non-
hyperestrogenic OS pregnancies. Conclusions for Practice Risk of preeclampsia after ART may in part 
be related to supraphysiologic estrogen associated with hyperestrogenic OS. 
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Abstract:OBJECTIVETo develop a practical evidence based list of clinical risk factors that can be 
assessed by a clinician at ≤ 16 weeks' gestation to estimate a woman's risk of pre-
eclampsia.DESIGNSystematic review and meta-analysis of cohort studies.DATA SOURCESPubMed 
and Embase databases, 2000-15.ELIGIBILITY CRITERIA FOR SELECTING STUDIESCohort studies with ≥ 
1000 participants that evaluated the risk of pre-eclampsia in relation to a common and generally 
accepted clinical risk factor assessed at ≤ 16 weeks' gestation.DATA EXTRACTIONTwo independent 
reviewers extracted data from included studies. A pooled event rate and pooled relative risk for pre-
eclampsia were calculated for each of 14 risk factors.RESULTSThere were 25,356,688 pregnancies 
among 92 studies. The pooled relative risk for each risk factor significantly exceeded 1.0, except for 
prior intrauterine growth restriction. Women with antiphospholipid antibody syndrome had the 
highest pooled rate of pre-eclampsia (17.3%, 95% confidence interval 6.8% to 31.4%). Those with 
prior pre-eclampsia had the greatest pooled relative risk (8.4, 7.1 to 9.9). Chronic hypertension 
ranked second, both in terms of its pooled rate (16.0%, 12.6% to 19.7%) and pooled relative risk (5.1, 
4.0 to 6.5) of pre-eclampsia. Pregestational diabetes (pooled rate 11.0%, 8.4% to 13.8%; pooled 
relative risk 3.7, 3.1 to 4.3), prepregnancy body mass index (BMI) >30 (7.1%, 6.1% to 8.2%; 2.8, 2.6 to 
3.1), and use of assisted reproductive technology (6.2%, 4.7% to 7.9%; 1.8, 1.6 to 2.1) were other 
prominent risk factors.CONCLUSIONSThere are several practical clinical risk factors that, either alone 
or in combination, might identify women in early pregnancy who are at "high risk" of pre-eclampsia. 
These data can inform the generation of a clinical prediction model for pre-eclampsia and the use of 
aspirin prophylaxis in pregnancy. 
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Abstract:INTRODUCTION: The objective of this study was to evaluate mode of delivery and risk for 
obstetric conditions such as gestational diabetes and gestational hypertension/preeclampsia for 
twin pregnancies based on maternal age. METHOD(S): This population-based study of U.S. natality 
records from 2005-2013 evaluated maternal outcomes for twin pregnancies in women by maternal 
age. Women aged 18-34, 35 to 39, and >39 were compared where delivery occurred after 24 weeks 
gestation. Only twin pregnancies that delivered at >= 24 weeks gestation were included. For each 
maternal age category, risk was determined for gestational diabetes and gestational 
hypertension/preeclampsia. Mode of delivery was also determined. RESULT(S): 785,888 twin births 
were included in the analysis: 601,710 to women age 18-34, 137,602 in women age 35-39, and 
46,576 to women over 40. Risk of gestational hypertension was significantly higher only in mothers 
over 40 (RR 1.45, 95%CI 1.42-1.49) compared to women age 18-34. Risk of gestational diabetes was 
increased among both 34-39 year-olds (RR 1.58, 95%CI 1.55-1.62) and age greater than 39 (RR 1.83, 
95%CI 1.78-1.88). Women with twin pregnancies over age 39 were most likely to undergo cesarean 
delivery (84.5%) compared with those age 18- 34 (74%) and 34-39 (79%) (p<.0001). There were 
fewer vacuum-assisted vaginal deliveries in both groups over 35, and no difference between the 
groups in rates of forceps-assisted vaginal delivery CONCLUSION(S): Twin pregnancies in women 
over age 35 are associated with higher rates of gestational hypertension/preeclampsia, gestational 
diabetes, and cesarean section compared to women age 18-34, and are the highest in women over 
age 40. (Figure Presented). 
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Abstract:INTRODUCTION: In 2014, the United States Preventive Services Task Force (USPSTF) 
concluded that women with multiple moderate risk factors may benefit from aspirin (ASA) for the 
prevention of preeclampsia and associated morbidities. Our objective was to inform decision making 
on ASA prescription by estimating the number of women needed to treat (NNT) to prevent 
preeclampsia according to combinations of risk factors. METHOD(S): We used data from the Magee 
Obstetric Medical and Infant Database from 2005-2014 (n=99,243). We excluded women with 
hypertension, diabetes, or multiple gestations. Consistent with the USPSTF, we considered 
nulliparity, advanced maternal age (AMA), obesity, and low socioeconomic status (SES) as moderate 
risk factors. We built multivariable logistic regression models to estimate the absolute risks of 
preeclampsia, small for gestational age (SGA), and preterm birth (PTB) according to combinations of 
risk factors. We multiplied the absolute risks by the pooled relative risk reductions estimated by the 
USPSTF for each outcome, and calculated NNT as the inverse of the risk difference, with confidence 
intervals (CIs) calculated using the methods of USPSTF. A NNT lower than 200 (based on 95% CIs) 
was considered a candidate for ASA prescription. RESULT(S): Among 54,339 women in the final 
cohort, 46.2% were nulliparous, 17.7% were AMA, 19.6% obese and 22.1% low SES. The overall rate 
of preeclampsia was 5.3%. Among women with no risk factors, the risk of preeclampsia was 2.3% 
versus 17.2% among women with all four risk factors. The presence of all four risk factors resulted in 
a NNT of 24 (95% CI:15,116). Only the combination of nulliparity and obesity, alone or with other risk 
factors, was associated with a CI that did not cross 200 No combination of risk factors resulted in a 
reasonable NNT for SGA or PTB. CONCLUSION(S): Our study supports prescribing ASA to all 
nulliparous, obese women to prevent preeclampsia. No other combination of moderate risk factors 
was associated with a NNT with a narrow enough CI to recommend ASA to prevent preeclampsia or 
associated morbidities. (Figure Presented). 
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28. Effect of maternal age and fetal number on the risk of gestational hypertensive disease 

Author(s): Smith D.D.; Merriam A.; Jung J.; Gyamfi-Bannerman C. 

Source: American Journal of Obstetrics and Gynecology; Jan 2016; vol. 214 (no. 1) 

Publication Date: Jan 2016 

Publication Type(s): Conference Abstract 

Available  at American Journal of Obstetrics and Gynecology -  from Unpaywall  

Abstract:OBJECTIVE: There is a scarcity of information about the risk of gestational hypertensive 
disease (GHD) in the setting of multifetal gestation and advanced maternal age (AMA). Our primary 
objective was to define the risk of GHD in those populations. STUDY DESIGN: This is a secondary 
analysis of a large study of primary and repeat cesarean delivery. Women with singleton, twin, or 
triplet gestations were included. Quadruplet pregnancies and missing data were excluded. Women 
were divided into six groups based on fetal number and age. Age categories were defined as younger 
maternal age (YMA) <35 years and AMA =35 years. The primary outcome was GHD (gestational 
hypertension, preeclampsia, eclampsia, or HELLP syndrome). YMA singleton gestations were the 
reference group. Demographic information of importance included known risk factors for GHD such 
as age, race, body mass index (BMI), and baseline disease status (chronic hypertension, diabetes, 
and/or renal disease). The incidence of GHD was compared to the reference group and within the six 
exposure groups. A logistic regression model was fit to adjust for confounders related to the 
exposure and outcome. RESULT(S): Of the 70,417 women included, GHD occurred in 8,079 (12%). 
Singleton pregnancies in the YMA group had the lowest frequency of GHD (11%). Frequency of GHD 
increased with advanced maternal age and fetal number (AMA singletons 12%, YMA twins 18%, 
AMA twins 21%, YMA triplets 23%, AMA triplets 23%). With the exception of AMA singletons, all 
groups had significantly increased risk of GHD compared to YMA singletons. Adjusting for baseline 
disease and race, and making comparisons between groups, twin and triplet gestations increased 
the risk of GHD over singletons irrespective of maternal age, but triplet gestations did not increase 
the risk over twins [Table]. However, this finding may be secondary to a small number of triplet 
gestations (n=189). The risk of GHD did not significantly increase with maternal age when fetal 
number was similar [Table]. Adjusting for BMI did not significantly influence the results. 
CONCLUSION(S): Fetal number, rather than advanced maternal age, significantly increases the risk of 
GHD. This information is useful for counseling patients with AMA and multifetal gestations. (Table 
Presented). 
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29. Usefulness of maternal characteristics in the pregnancy screening for preeclampsia 

Author(s): Herraiz I.; Simon San Jose E.; Galindo A.; Tejedor Montana A.; Kohen Azulay D.; Villar Ruiz 
O.P.; Garcia Burguillo A. 

Source: Journal of Perinatal Medicine; Oct 2015; vol. 43 

Publication Date: Oct 2015 

Publication Type(s): Conference Abstract 

Abstract:Objective: to study the usefulness of risk factors from the maternal history for the 
screening of preeclampsia (PE) at the beginning of pregnancy. Method(s): prospective observational 
study in which we included a cohort of singleton pregnancies attending their first scan at <=22+0 
weeks and with an expected due date between 31.03.2014 and 31.03.2015. Maternal high risk 
factors (previous PE, renal disease, autoimmune disease, diabetes mellitus, chronic hypertension) 
and moderate risk (nulliparity, age >=40 years, body mass index >=35 kg/m2, familiar history of PE) 
were investigated in relation to the onset of early (<34+0 weeks) and late (>=34+0 weeks) PE. A 
positive screening pregnant woman was considered when at least one major risk or two moderate 
risk factors were present. Result(s): the overall incidence of PE, early PE and late PE was 74/3079 
(2.4%), 16/3079 (0.5%) and 58/3079 (1.9%), respectively. Positive screening was found in 10.3% of 
pregnant women, with a sensitivity of 39.3% for the detection of all PE, and reaching 57.1% for early-
onset PE. The relative risk of developing PE with a positive screening was of 11.6 (95%CI 4.1-33.2) for 
early PE and 4.4 (95%CI 2.8-8) for late PE. Conclusion(s): screening by means of maternal risk factors 
as currently used in clinical practice performs poorly for the detection of PE. 

Database: EMBASE 

 

30. Pregnancy outcomes in advanced maternal age: A report on pregnancy outcomes of 226 
women over 40 from a high risk urban UK population 

Author(s): Flint R.; Townsend R.; Sharma B. 

Source: International Journal of Gynecology and Obstetrics; Oct 2015; vol. 131 

Publication Date: Oct 2015 

Publication Type(s): Conference Abstract 

Abstract:Objectives: As maternal age increases, many complications of pregnancy including 
gestational diabetes, pre-eclampsia and small for gestational age babies also increase. Maternal age 
is also thought to be a risk factor for delivery by Caesarean section. The objective of this study was to 
assess pregnancy outcomes in an urban district general hospital in the UK. Method(s): This was a 
retrospective cross sectional cohort study of 226 women who delivered 230 babies between January 
2014 and January 2015 in a single urban district general hospital. Data were collected from the 
electronic birth summary records and supplemented by a case notes review. Result(s): 226 women 
over the age of 40 delivered 230 babies in the study period. The age range was 40-51 with a mean 
age of 41.4. The overall Caesarean section rate was 41.15% compared to 28% of all deliveries in the 
same hospital. 42.6% of women had a BMI >30, 30.5% were nulliparous. 11.3% of deliveries took 
place at less than 37 weeks gestation. The stillbirth rate was 1.3%, admission to SCBU was 3.47% and 
3% of babies had Apgars <7 at 5 minutes. The incidence of post partum haemorrhage >500ml was 
34% and greater than 1000ml was 6.2%. Conclusion(s): Increasing maternal age was associated with 
an increased risk of Caesarean section (both elective and emergency) but not with an increase in 
instrumental deliveries. The risk of stillbirth was slightly increased and the risk of pre-eclampsia and 
gestational diabetes was markedly increased. This cohort had a high incidence of obesity (BMI>30) 
and this may have contributed to some of the outcomes. 
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31. Trends in the incidence of pre-eclampsia and eclampsia in Taiwan between 1998 and 2010. 

Author(s): Chan, Te-Fu; Tung, Yi-Ching; Wang, Shih-Han; Lee, Chien-Hung; Lin, Chih-Lung; Lu, Peih-
Ying 

Source: Taiwanese journal of obstetrics & gynecology; Jun 2015; vol. 54 (no. 3); p. 270-274 

Publication Date: Jun 2015 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 

PubMedID: 26166339 

Available  at Taiwanese journal of obstetrics & gynecology -  from Free Medical Journals . com  

Available  at Taiwanese journal of obstetrics & gynecology -  from Unpaywall  

Abstract:OBJECTIVEThe aim of our study was to determine the relationship between age and the 
incidence of pre-eclampsia and eclampsia.MATERIALS AND METHODSWe analyzed data collected by 
the National Health Insurance Bureau between 1998 and 2010. Data were obtained from the 
Taiwanese Department of Health website and the Department of Internal Affairs.RESULTSThe 
incidence of pre-eclampsia increased significantly (from 0.87% to 1.21%), but the incidence of 
eclampsia did not change significantly (from 0.04% to 0.05%) between 1998 and 2010. The incidence 
of pre-eclampsia in the 20-24-year age group was 0.60 ± 0.09%. The relative risk of pre-eclampsia in 
the different age groups was as follows: aged <20 years, 1.02-fold (p = 1.0); 25-29 years, 1.35-fold 
(p = 0.041); 30-34 years, 1.79-fold (p < 0.001); 35-39 years, 2.99-fold (p < 0.001); and ≥40 years, 5.13-
fold (p 35-year age groups. 
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32. Pre-eclampsia and assisted reproductive technologies: consequences of advanced maternal 
age, interbirth intervals, new partner and smoking habits. 

Author(s): Tandberg, A; Klungsøyr, K; Romundstad, L B; Skjærven, R 

Source: BJOG : an international journal of obstetrics and gynaecology; Jun 2015; vol. 122 (no. 7); p. 
915-922 

Publication Date: Jun 2015 

Publication Type(s): Journal Article 

PubMedID: 25163925 

Available  at BJOG : an international journal of obstetrics and gynaecology -  from Wiley Online 
Library  

Abstract:OBJECTIVETo examine the risk of pre-eclampsia (PE) in women conceiving after assisted 
reproductive technologies (ART). Potential confounding from maternal age, long intervals between 
births, new partner and smoking were evaluated.DESIGN AND SETTINGPopulation-based cohort 
study with data from the Medical Birth Registry of Norway.POPULATIONA total of 501,766 mothers 
with offspring from 1988 to 2009.METHODSBirths to the same mother were linked in sibship data 
files with information of ART.MAIN OUTCOME MEASURESOdds ratio (OR) (95% confidence intervals) 
of PE in pregnancies conceived by ART compared with spontaneous conception, stratified by 
parity.RESULTSThe prevalence of PE was 5.1% in first, 2.2% in second and 2.1% in third pregnancies. 
Corresponding figures in ART pregnancies were 6.0%, 3.3% and 4.4%. Hence, the odds ratios of PE in 
ART pregnancies relative to spontaneous pregnancies increased from 1.2 (1.1-1.3) in first, 1.5 (1.3-
1.8) in second to 2.1 (1.4-3.3) in third pregnancies. Adjusting by maternal age lowered the odds ratio 
to 1.3 (1.1-1.6) and 1.8 (1.2-2.8) in second and third pregnancies, respectively. Multi-adjusted, birth 
interval had more impact than change of partner. Smoking was associated with a strongly reduced 
PE risk (odds ratio 0.65; 0.62-0.69), but there was no confounding by smoking on the ART associated 
risk.CONCLUSIONSAssisted reproductive technologies increases the risk of PE, and the risk may 
increase by parity. The association between ART pregnancies and PE is to some extent explained by 
interbirth intervals and advanced maternal age, but not to change of partner or smoking. 
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33. Maternal age and risk of labor and delivery complications. 

Author(s): Cavazos-Rehg, Patricia A; Krauss, Melissa J; Spitznagel, Edward L; Bommarito, Kerry; 
Madden, Tessa; Olsen, Margaret A; Subramaniam, Harini; Peipert, Jeffrey F; Bierut, Laura Jean 

Source: Maternal and child health journal; Jun 2015; vol. 19 (no. 6); p. 1202-1211 

Publication Date: Jun 2015 

Publication Type(s): Research Support, N.i.h., Extramural Journal Article 
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Version  

Available  at Maternal and child health journal -  from EBSCO (MEDLINE Complete)  

Available  at Maternal and child health journal -  from EBSCO (CINAHL Complete)  

Available  at Maternal and child health journal -  from Unpaywall  

Abstract:We utilized an updated nationally representative database to examine associations 
between maternal age and prevalence of maternal morbidity during complications of labor and 
delivery. We used hospital inpatient billing data from the 2009 United States Nationwide Inpatient 
Sample, part of the Healthcare Cost and Utilization Project. To determine whether the likelihood 
that maternal morbidity during complications of labor and delivery differed among age groups, 
separate logistic regression models were run for each complication. Age was the main independent 
variable of interest. In analyses that controlled for demographics and clinical confounders, we found 
that complications with the highest odds among women, 11-18 years of age, compared to 25-29 
year old women, included preterm delivery, chorioamnionitis, endometritis, and mild preeclampsia. 
Pregnant women who were 15-19 years old had greater odds for severe preeclampsia, eclampsia, 
postpartum hemorrhage, poor fetal growth, and fetal distress. Pregnant women who were ≥35 years 
old had greater odds for preterm delivery, hypertension, superimposed preeclampsia, severe 
preeclampsia, and decreased risk for chorioamnionitis. Older women (≥40 years old) had increased 
odds for mild preeclampsia, fetal distress, and poor fetal growth. Our findings underscore the need 
for pregnant women to be aware of the risks associated with extremes of age so that they can watch 
for signs and symptoms of such complications. 
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34. Impact of maternal age on obstetric and neonatal outcome with emphasis on primiparous 
adolescents and older women: a Swedish Medical Birth Register Study. 

Author(s): Blomberg, Marie; Birch Tyrberg, Rasmus; Kjølhede, Preben 

Source: BMJ open; Nov 2014; vol. 4 (no. 11); p. e005840 

Publication Date: Nov 2014 

Publication Type(s): Research Support, Non-u.s. Gov't Journal Article 
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Available  at BMJ open -  from Europe PubMed Central - Open Access  

Available  at BMJ open -  from HighWire - Free Full Text  

Available  at BMJ open -  from ProQuest (Health Research Premium) - NHS Version  

Available  at BMJ open -  from Unpaywall  

Abstract:OBJECTIVESTo evaluate the associations between maternal age and obstetric and neonatal 
outcomes in primiparous women with emphasis on teenagers and older women.DESIGNA 
population-based cohort study.SETTINGThe Swedish Medical Birth 
Register.PARTICIPANTSPrimiparous women with singleton births from 1992 through 2010 
(N=798,674) were divided into seven age groups: <17 years, 17-19 years and an additional five 5-
year classes. The reference group consisted of the women aged 25-29 years.PRIMARY 
OUTCOMEObstetric and neonatal outcome.RESULTSThe teenager groups had significantly more 
vaginal births (adjusted OR (aOR) 2.04 (1.79 to 2.32) and 1.95 (1.88 to 2.02) for age <17 years and 
17-19 years, respectively); fewer caesarean sections (aOR 0.57 (0.48 to 0.67) and 0.55 (0.53 to 
0.58)), and instrumental vaginal births (aOR 0.43 (0.36 to 0.52) and 0.50 (0.48 to 0.53)) compared 
with the reference group. The opposite was found among older women reaching a fourfold 
increased OR for caesarean section. The teenagers showed no increased risk of adverse neonatal 
outcome but presented an increased risk of prematurity <32 weeks (aOR 1.66 (1.10 to 2.51) and 1.20 
(1.04 to 1.38)). Women with advancing age (≥30 years) revealed significantly increased risk of 
prematurity, perineal lacerations, preeclampsia, abruption, placenta previa, postpartum 
haemorrhage and unfavourable neonatal outcomes compared with the reference 
group.CONCLUSIONSFor clinicians counselling young women it is of importance to highlight the 
obstetrically positive consequences that fewer maternal complications and favourable neonatal 
outcomes are expected. The results imply that there is a need for individualising antenatal 
surveillance programmes and obstetric care based on age grouping in order to attempt to improve 
the outcomes in the age groups with less favourable obstetric and neonatal outcomes. Such changes 
in surveillance programmes and obstetric interventions need to be evaluated in further studies. 
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35. Clinical risk factors for preeclampsia in the 21st century. 
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Source: Obstetrics and gynecology; Oct 2014; vol. 124 (no. 4); p. 763-770 
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Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  

Abstract:OBJECTIVEWe sought to validate several clinical risk factors previously described for 
preeclampsia in a large contemporary multicenter prospective cohort.METHODSWe enrolled women 
from three sites before 15 weeks of gestation. Demographic and clinical risk factors were collected 
through standardized chart review. The main outcome of preeclampsia was diagnosed using the 
American College of Obstetricians and Gynecologists definitions from 2002. Multivariable logistic 
regression was used to control for confounders.RESULTSTwo thousand six hundred thirty-seven 
women are included in this analysis; 237 (9.0%) developed preeclampsia. In adjusted analysis, 
chronic hypertension (adjusted odds ratio [OR] 2.72; 95% confidence interval 1.78-4.13), 
pregestational diabetes (adjusted OR 3.88; 2.08-7.26), multiple gestation (adjusted OR 2.96; 1.74-
5.03), African American race (adjusted OR 1.91; 1.35-2.71), prior preeclampsia (adjusted OR 3.63; 
2.29-5.73), nulliparity (adjusted OR 1.73; 1.26-2.38), assisted reproductive techniques (adjusted OR: 
1.72; 1.10-2.68), and being overweight (adjusted OR for body mass index [BMI, kg/m] greater than 
25-30: 1.65; 1.13-2.41) or obese (adjusted OR for BMI greater than 30-35: 2.34, 1.51-3.61; adjusted 
OR for BMI greater than 35-40: 3.59, 2.13-6.03; adjusted OR for BMI greater than 40: 6.04, 3.56-
10.24) were associated with preeclampsia, but advanced maternal age was not. Similar associations 
were found for severe preeclampsia. A dose-response effect was observed in the relationship 
between BMI and both preeclampsia and severe preeclampsia. Being overweight or obese was the 
most important risk factor for both preeclampsia and severe preeclampsia with an attributable risk 
percent of 64.9% and 64.4%, respectively.CONCLUSIONIn this contemporary cohort, increasingly 
prevalent and potentially modifiable factors were confirmed as significant risk factors for 
preeclampsia and severe preeclampsia, the most important being overweight or obese. This 
information is important to guide public health efforts in preeclampsia prevention.LEVEL OF 
EVIDENCE: II. 
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36. Determining the maternal characteristics that predicts the adverse outcomes for patients with 
preeclampsia 

Author(s): Lumbanraja S.N. 

Source: Journal of Health and Translational Medicine; 2013; vol. 16 (no. 1); p. 1-6 

Publication Date: 2013 

Publication Type(s): Article 

Abstract:Background: Preeclampsia is a major cause of maternal morbidity and mortality worldwide. 
Despite the advances made in the field of obstretics, the ability to predict maternal and neonatal 
outcome in pregnant women with pre-eclampsia remains under developed. Objective(s): To 
determine the clinical characteristics that could be used as a prognostic tool that would aid in clinical 
assessments and interventions, which in turn will reduce the rate of mortality in pregnant women 
with preeclampsia. Method(s): This nested case control study enrolled 40 subjects diagnosed 
clinically with pre-eclampsia. Using logistic regression, we determined the cilinical characteristics 
that could be used as a prognostic tool. Result(s): Maternal and gestational age were strong 
predictors that indicate poor prognosis in severe patients with preeclampsia at <37 weeks gestation. 
The scoring card models developed in this study had good calibration and discrimination value with a 
p > 0.05 and AUC 0.850 (95% CI 0.732 to 0.969). Subjects with total scores of 0, 1, and 2 had 3.1%, 
27.6%, and 80.6% poor prognosis, respectively. Conclusion(s): Maternal age and gestational age are 
strong predictors for poor clinical outcomes in patients with preeclampsia. 
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age. 
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Available  at Obstetrics and gynecology -  from Ovid (LWW Total Access Collection 2019 - with 
Neurology)  
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Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
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Abstract:OBJECTIVETo delineate adverse obstetric and neonatal outcomes as well as indications for 
cesarean delivery by maternal age in a contemporaneous large national cohort.METHODSThis was a 
retrospective analysis of electronic medical records from 12 centers and 203,517 (30,673 women 
aged 35 years or older) women with singleton gestations stratified by maternal age. Logistic 
regression was performed to investigate maternal and neonatal outcomes for each maternal age 
strata (referent group, age 25.0-29.9 years), adjusting for race, parity, body mass index, insurance, 
pre-existing medical conditions, substance and tobacco use, and site. Documented indications for 
cesarean delivery were analyzed.RESULTSNeonates born to women aged 25.0-29.9 years had the 
lowest risk of birth weight less than 2,500 g (7.2%; P<.001), admission to neonatal intensive care unit 
(11.5%; P<.001), and perinatal mortality (0.7%; P<.001). Hypertensive disorders of pregnancy were 
higher in women aged 35 years or older (cumulative rate 8.5% compared with 7.8%; 25.0-29.9 years; 
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P<.001). Previous uterine scar was the leading indication for cesarean delivery in women aged 25.0 
years or older (36.9%; P<.001). For younger women, failure to progress or cephalopelvic 
disproportion (37.0% for those younger than age 20.0 years and 31.1% for those aged 20.0-24.9-
years; P<.001) and nonreassuring fetal heart tracing (28.7% for those younger than 20.0 years and 
21.2% for those aged 20.0-24.9-years; P<.001) predominated as indications. Truly elective cesarean 
delivery rate was 20.2% for women aged 45.0 years or older (adjusted odds ratio 1.85 [99% 
confidence interval 1.03-3.32] compared with the referent age group of 25.0-29.9 
years).CONCLUSIONSMaternal and obstetric complications differed by maternal age, as did rates of 
elective cesarean delivery. Women aged 25.0-29.9 years had the lowest rate of serious neonatal 
morbidity.LEVEL OF EVIDENCE: II. 
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Abstract:OBJECTIVETo examine the association between maternal age and a wide range of adverse 
pregnancy outcomes after adjustment for confounding factors in obstetric history and maternal 
characteristics.METHODSThis was a retrospective study in women with singleton pregnancies 
attending the first routine hospital visit at 11 + 0 to 13 + 6 weeks' gestation. Data on maternal 
characteristics, and medical and obstetric history were collected and pregnancy outcomes 
ascertained. Maternal age was studied, both as a continuous and as a categorical variable. 
Regression analysis was performed to examine the association between maternal age and adverse 
pregnancy outcome including pre-eclampsia, gestational hypertension, gestational diabetes mellitus 
(GDM), preterm delivery, small-for-gestational age (SGA) neonate, large-for-gestational age (LGA) 
neonate, miscarriage, stillbirth and elective and emergency Cesarean section.RESULTSThe study 
population included 76 158 singleton pregnancies with a live fetus at 11 + 0 to 13 + 6 weeks. After 
adjusting for potential maternal and pregnancy confounding variables, advanced maternal age 
(defined as ≥ 40 years) was associated with increased risk of miscarriage (odds ratio (OR), 2.32 (95% 
CI, 1.83-2.93); P < 0.001), pre-eclampsia (OR, 1.49 (95% CI, 1.22-1.82); P < 0.001), GDM (OR, 1.88 
(95% CI, 1.55-2.29); P < 0.001), SGA (OR, 1.46 (95% CI, 1.27-1.69); P < 0.001) and Cesarean section 
(OR, 1.95 (95% CI, 1.77-2.14); P < 0.001), but not with stillbirth, gestational hypertension, 
spontaneous preterm delivery or LGA.CONCLUSIONSMaternal age should be combined with other 
maternal characteristics and obstetric history when calculating an individualized adjusted risk for 
adverse pregnancy complications. Advanced maternal age is a risk factor for miscarriage, pre-
eclampsia, SGA, GDM and Cesarean section, but not for stillbirth, gestational hypertension, 
spontaneous preterm delivery or LGA. 
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Abstract:OBJECTIVETo estimate the contributions of biological aging, historical trends, and birth 
cohort effects on trends in pre-eclampsia in the United States.DESIGNPopulation based 
retrospective study.SETTINGNational hospital discharge survey datasets, 1980-2010, United 
States.PARTICIPANTS120 million women admitted to hospital for delivery.MAIN OUTCOME 
MEASURESTemporal changes in rates of mild and severe pre-eclampsia in relation to maternal age, 
year of delivery, and birth cohorts. Poisson regression as well as multilevel age-period-cohort models 
with adjustment for obesity and smoking were incorporated.RESULTSThe rate of pre-eclampsia was 
3.4%. The age-period-cohort analysis showed a strong age effect, with women at the extremes of 
maternal age having the greatest risk of pre-eclampsia. In comparison with women delivering in 
1980, those delivering in 2003 were at 6.7-fold (95% confidence interval 5.6-fold to 8.0-fold) 
increased risk of severe pre-eclampsia. Period effects declined after 2003. Trends for severe pre-
eclampsia also showed a modest birth cohort effect, with women born in the 1970s at increased 
risk. Compared with women born in 1955, the risk ratio for women born in 1970 was 1.2 (95% 
confidence interval 1.1 to 1.3). Similar patterns were also evident for mild pre-eclampsia, although 
attenuated. Changes in the population prevalence of obesity and smoking were associated with 
period and cohort trends in pre-eclampsia but did not explain the trends.CONCLUSIONSRates of 
severe pre-eclampsia have been increasing in the United States and age-period-cohort effects all 
contribute to these trends. Although smoking and obesity have driven these trends, changes in the 
diagnostic criteria may have also contributed to the age-period-cohort effects. Health consequences 
of rising obesity rates in the United States underscore that efforts to reduce obesity may be 
beneficial to maternal and perinatal health. 
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40. The incidence of preeclampsia and eclampsia and associated maternal mortality in Australia 
from population-linked datasets: 2000-2008. 
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Abstract:OBJECTIVETo determine the incidence of preeclampsia and eclampsia and associated 
mortality in Australia between 2000 and 2008.STUDY DESIGNAnalysis of statutorily collected 
datasets of singleton births in New South Wales using International Classification of Disease coding. 
Analyzed using cross tabulation, logistic regression, and means testing, where 
appropriate.RESULTSThe overall incidence of preeclampsia was 3.3% with a decrease from 4.6% to 
2.3%. The overall rate of eclampsia was 8.6/10,000 births or 2.6% of preeclampsia cases, with an 
increase from 2.3% to 4.2%. The relative risk of eclampsia in preeclamptic women in 2008 was 1.9 
(95% confidence interval, 1.28-2.92) when compared with the year 2000. The relative risk of a 
woman with preeclampsia/eclampsia dying in the first 12 months following birth compared with 
normotensive women is 5.1 (95% confidence interval, 3.07-8.60).CONCLUSIONFalling rates of 
preeclampsia have not equated to a decline in the incidence of eclampsia. An accurate rate of both 
preeclampsia and eclampsia is vital considering the considerable contribution that these diseases 
make to maternal mortality. The identification and treatment of eclampsia should remain a priority 
in the clinical setting. 
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41. The risk of preeclampsia in pregnancies after the age of 45: A comparison between natural and 
oocyte donation conceptions 
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Abstract:Study question: The purpose of this study was to evaluate the association between oocyte 
donation pregnancies in extremely advanced aged mothers and the risk of preeclampsia Summary 
answer: After the age of 45, oocyte donation pregnancies are associated with a 14-fold increased 
risk for preeclampsia as compared to natural conception pregnancies. What is known already: The 
use of donated oocytes for fertility treatment in advanced maternal age has substantially increased. 
Previous studies demonstrated an increased risk of obstetric complications, including preeclampsia, 
in pregnancies achieved by oocyte donation as well as in natural pregnancies in advanced maternal 
age. However, previous studies have studied this association by comparing oocyte donation to 
autologous oocyte- in vitro fertilization (IVF) pregnancies, rather than to natural conception 
pregnancies. Study design, size, duration: This is a historical prospective cohort study conducted 
between the years 1995-2012. Included were 349 singleton pregnancies resulting in live births of 
parturients aged 45 and over. 214 pregnancies were achieved naturally (without fertility treatments) 
and 135 women conceived by oocyte donation. Participants/materials, setting, methods: Data was 
collected from the main 4 medical centers in Jerusalem, Israel. Additional data was further collected 
from the patient's delivery room charts and from the neonatal units. Multivariate analyses were 
employed to assess the adjusted risks for preeclampsia and other adverse obstetric outcomes. Main 
results and the role of chance: Mean age at delivery for the natural conception and oocyte donations 
groups were 45.7 and 47.7, respectively. Preeclampsia complicated 2 out of 214 (0.9%) natural 
conception pregnancies and 17 out of 135 (12.6%) oocyte donation conceptions. After adjusting for 
parity and age at delivery, oocyte donation pregnancies were found to be associated with a 14-fold 
increased risk for preeclampsia (95% CI 2.66-78.09, P = 0.002). Among oocyte donation pregnancies, 
the risk of preeclamsia was not affected by parity or age, suggesting that the foreign oocyte plays a 
specific biologic role in the development of this entity. Limitations, reason for caution: Limitations of 
this study include its reliance on electronic medical records, and occurrence at a specific geographic 
area. Wider implications of the findings: Preeclampsia is a major complication affecting both mother 
and fetus. First trimester screening tests recently became available for predicting the risk of 
preeclampsia. Several studies have shown a significant reduction of this complication by early 
treatment (before 16 weeks of gestation) with low dose aspirin. Women conceiving by oocyte 
donation seem to be at an increased risk for developing preeclampsia. Consequently, preventive 
treatment and adequate surveillance may be considered. 
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Abstract:BACKGROUNDPreeclampsia is a frequent syndrome and its cause has been linked to 
multiple factors, making prevention of the syndrome a continuous challenge. One of the suggested 
risk factors for preeclampsia is advanced maternal age. In the Western countries, maternal age at 
first delivery has been steadily increasing, yet few studies have examined women of advanced 
maternal age with preeclampsia. The purpose of this registry-based study was to compare the 
obstetric outcomes in primiparous and preeclamptic women younger and older than 35 
years.METHODSThe registry-based study used data from three Finnish health registries: Finnish 
Medical Birth Register, Finnish Hospital Discharge Register and Register of Congenital 
Malformations. The sample contained women under 35 years of age (N = 15,437) compared with 
those 35 and over (N = 2,387) who were diagnosed with preeclampsia and had their first singleton 
birth in Finland between 1997 and 2008. In multivariate modeling, the main outcome measures 
were Preterm delivery (before 34 and 37 weeks), low Apgar score (5 min.), small-for-gestational-age, 
fetal death, asphyxia, Cesarean delivery, induction, blood transfusion and admission to a Neonatal 
Intensive Care Unit.RESULTSWomen of advanced maternal age (AMA) exhibited more preeclampsia 
(9.4%) than younger women (6.4%). They had more prior terminations (25 (<0.001), had more in 
vitro fertilization (IVF) (<0.001) and other fertility treatments (<0.001) and a higher incidence of 
maternal diabetes (<0.001) and chronic hypertension (<0.001). Multivariate logistic regression 
indicated that women of AMA had higher rates of: preterm delivery before 37 weeks 19.2% (OR 1.39 
CI 1.24 to 1.56) and before 34 weeks 8.7% (OR 1.68 CI 1.43 to 2.00) low Apgar scores at 5 min. 7.1% 
(OR 1.37 CI 1.00 to 1.88), Small-for-Gestational Age (SGA) 26.5% (OR 1.42 CI 1.28 to 1.57), Asphyxia 
12.1% (OR 1.54 CI 1.34 to 1.77), Caesarean delivery 50% (OR 2.02 CI 1.84 to 2.20) and admission to a 
Neonatal Intensive Care Unit (NICU) 31.6% (OR 1.45 CI 1.32 to 1.60).CONCLUSIONSPreeclampsia is 
more common in women with advanced maternal age. Advanced maternal age is an independent 
risk factor for adverse outcomes in first-time mothers with preeclampsia. 
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43. Pregnancy outcome in a Spanish population of women beyond age 40 delivered above 32 
weeks' gestation. 
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Publication Date: May 2012 
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Abstract:OBJECTIVETo investigate the effect of age and parity on obstetric outcome in a Spanish 
population of pregnants aged 40 years or older delivered above 32 weeks'gestation.METHODSA 
retrospective cohort of 16764 singleton pregnancies delivered above 32 weeks'gestation between 
2000 and 2007 in a nontertiary community hospital was studied. Obstetric outcomes in women aged 
40 years or above (n = 335) were compared to women aged 20-29 years (n = 347) delivered at the 
same period.RESULTSDuring the study period, the prevalence of mothers aged 40 or above 
increased from 1.6% to 3%. Older pregnants were more likely to be multiparous and to have used 
assisted reproductive techniques. They were more likely to develop gestational diabetes (OR 7.77, 
3.50-17.94) and preeclampsia (OR 2.60, 1.13-6.16) and to have a higher rate of cesarean delivery (OR 
2.95, 1.98-4.42). Elective was the most frequent cause of cesarean delivery in this group. Newborns 
were at higher risk to suffer diabetes-related complications but no differences neither in 5-min 
Apgar score of <7 nor in the need for admission into special care baby unit were found. No perinatal 
deaths were registered.CONCLUSIONOur Spanish population of older mothers showed a higher risk 
for being delivered by cesarean section and for developing either preeclampsia or gestational 
diabetes. The overall neonatal outcome was unaffected. These data may be helpfull to counsel 
patients about their pregnancy expectations and possible outcomes. 
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44. Risk of pre-eclampsia in women with two moderate risk factors 
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Abstract:Background: Pre-eclampsia affects 2-8% of pregnancies. It is important to determine 
baseline risk of pre-eclampsia to offer preventative interventions to women most likely to benefit. 
National Institute for Health and Clinical Excellence guidelines recommend aspirin for women at high 
risk of pre-eclampsia and state that aspirin may be offered to women with >=2 moderate risk 
factors. However, risk of pre-eclampsia in women with >=2 moderate risk factors is unclear. 
Objective(s): To determine the risk of pre-eclampsia in women with two moderate risk factors, one 
of which is primiparity, and the other is either age >=40 years, body mass index (BMI) >35, or 
multiple pregnancy. Method(s): The electronic Meditech system at the Liverpool Women's Hospital 
was used to retrieve data on women delivered at the hospital from 2005-2009. The incidence of 
preeclampsia was calculated for each combination of moderate risk factors. We controlled for high 
risk and other moderate risk factors by excluding those women from analyses. Result(s): 40 363 
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women delivered at LWH during 2005-2009. The incidence of pre-eclampsia in primiparous women 
aged >=40 years was 6% (33/550, 95% CI 4.6% to 8.7%), in primiparous women with BMI >35 kg/m2 
was 7.2% (55/764, 95% CI 5.5% to 9.3%) and in primiparous women with multiple pregnancy was 
10% (34/339, 95% CI 7.1% to 13.7%). Conclusion(s): For primiparity in combination with age >=40 
years, BMI >35, or multiple pregnancy, the incidence of pre-eclampsia ranges from 6% to 10%. The 
role of aspirin for these indications needs further evaluation. 
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Abstract:BACKGROUND: Little research has been conducted to specifically identify risk factors of 
early and late onset preeclampsia among Thai women.  OBJECTIVE: To examine risk factors of early 
and late onset of preeclampsia among Thai women.  METHODS: A case-control study of 150 
preeclampsia cases with an equal number of normotensive controls was conducted among women 
who delivered live born singleton infants at King Chulalongkorn Memorial Hospital, Rajavithi 
Hospital, and Police General Hospital in Bangkok, Thailand from July 2006 to November 2007. 
Multivariable logistic regression analysis procedures were used to calculate odds ratios (OR) and 
95% confidence intervals (CI) of potential risk factors associated with preeclampsia.  RESULTS: Pre-
pregnancy body mass index >30 kg/m2 (OR=5.25, 95%CI: 1.80, 15.32) and failure to use prenatal 
care services (OR=6.37, 95%CI: 1.26, 32.27) were associated with increased risk of preeclampsia. 
OR's of similar magnitude were observed when risk factors of early and late onset preeclampsia 
were assessed separately.  CONCLUSION: Advanced maternal age, obesity, and no utilization of 
prenatal care were covariates identified as risk factors for preeclampsia. 
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46. Risk assessment of preeclampsia in advanced maternal age by uterine arteries Doppler at 17-
21 weeks of gestation. 
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Publication Date: Jul 2007 

Publication Type(s): Journal Article 

PubMedID: 17710965 

Abstract:OBJECTIVETo assess the risk of preeclampsia development in elderly gravidarum by uterine 
arteries Doppler at 17-21 weeks' gestation.MATERIAL AND METHODPulsatility index (PI) of the 
uterine arteries was measured by color Doppler transabdominal sonography in 298 elderly gravida 
women at 17-21 weeks of gestation. The criterion for abnormal results was PI > 95th percentile of 
each gestational age and/or the presence of bilateral notches. The major end point was 
preeclampsia.RESULTSTen woman (3.4%) developed preeclampsia. Two hundred and eighty-four 
women (95.3%) had a normal Doppler flow of uterine arteries (PI  95th of each gestational age have 
a high risk of developing preeclampsia. With the high negative predictive value, this test may be 
useful to minimize unnecessary interventions. 
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47. Preeclampsia in twin gestations: association with IVF treatments, parity and maternal age. 
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Association of Perinatal Medicine, the Federation of Asia and Oceania Perinatal Societies, the 
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Abstract:OBJECTIVETo identify maternal factors that increase the risk of preeclampsia in twin 
gestations and to investigate whether twins conceived by in vitro fertilization (IVF) lead to an 
increased risk of preeclampsia development.MATERIALS AND METHODSA retrospective population-
based cohort study of twin deliveries was performed. Maternal characteristics and perinatal 
outcomes were evaluated. Patients' data were obtained from a computerized database and 
analyzed using SPSS statistical package.RESULTSDuring the study period there were 2628 twin 
deliveries, and of these 3.1% had severe preeclampsia and 6.16% mild preeclampsia. Patients with 
severe preeclampsia were more likely to be primiparous, and to have significantly higher frequency 
of chronic hypertension, gestational diabetes mellitus (GDM), IVF treatments, cesarean delivery, 
preterm delivery and twin discordancy than in the normotensive patients. Chronic hypertension, 
pirimiparity, twin discordancy and maternal age were independent risk factors for the development 
of preeclampsia. In a multivariate regression model including IVF treatment, parity and maternal age 
as risk factors for preeclampsia, women younger than 35 years that conceived following IVF 
treatments had an independent risk factor for the development of preeclampsia.CONCLUSIONIVF 

http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1476-7058&volume=19&issue=3&spage=141
http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1476-7058&volume=19&issue=3&spage=141
http://gateway.proquest.com/openurl?ctx_ver=Z39.88-2004&res_id=xri:pqm&req_dat=xri:pqil:pq_clntid=31437&rft_val_fmt=ori/fmt:kev:mtx:journal&genre=article&issn=1476-7058&volume=19&issue=3&spage=141


treatments in primiparous patients and age younger than 35 years are independent risk factors for 
preeclampsia. Twin discordancy is an additional independent risk factor for the occurrence of 
preeclampsia. 
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48. Risk factors for pre-eclampsia at antenatal booking: systematic review of controlled studies. 
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Abstract:OBJECTIVETo determine the risk of pre-eclampsia associated with factors that may be 
present at antenatal booking.DESIGNSystematic review of controlled studies published 1966-
2002.DATA SYNTHESISUnadjusted relative risks were calculated from published 
data.RESULTSControlled cohort studies showed that the risk of pre-eclampsia is increased in women 
with a previous history of pre-eclampsia (relative risk 7.19, 95% confidence interval 5.85 to 8.83) and 
in those with antiphospholipids antibodies (9.72, 4.34 to 21.75), pre-existing diabetes (3.56, 2.54 to 
4.99), multiple (twin) pregnancy (2.93, 2.04 to 4.21), nulliparity (2.91, 1.28 to 6.61), family history 
(2.90, 1.70 to 4.93), raised blood pressure (diastolic > or = 80 mm Hg) at booking (1.38, 1.01 to 1.87), 
raised body mass index before pregnancy (2.47, 1.66 to 3.67) or at booking (1.55, 1.28 to 1.88), or 
maternal age > or = 40 (1.96, 1.34 to 2.87, for multiparous women). Individual studies show that risk 
is also increased with an interval of 10 years or more since a previous pregnancy, autoimmune 
disease, renal disease, and chronic hypertension.CONCLUSIONSThese factors and the underlying 
evidence base can be used to assess risk at booking so that a suitable surveillance routine to detect 
pre-eclampsia can be planned for the rest of the pregnancy. 
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Available  at Fetal diagnosis and therapy -  from ProQuest (Health Research Premium) - NHS Version  

Abstract:OBJECTIVEThe aim of this study was to throw light on the incidence of pre-eclampsia (PE) in 
women attending for care and delivery at a hospital in Saudi Arabia, and analyze the maternal risk 
factors and outcome of mothers and neonates in pregnancies complicated by PE.METHODSThis 
retrospective study involved almost all women (n = 27,787) who delivered at King Fahad Hospital of 
the University in a 10-year period (1992-2001). The maternal records were reviewed for age, parity, 
gestational age, mode of delivery, antenatal care, onset of PE, severity of proteinuria, and the 
frequency of antenatal and intrapartum complications. The neonatal records were reviewed for 
perinatal outcome including birth weight, frequency of stillbirths, and neonatal 
deaths.RESULTSAmong the study cohort of pregnancies, 685 women, i.e. 2.47%, were diagnosed as 
having PE among whom a high proportion (42.0%) were nulliparous women. Similarly, PE was 
encountered at a high percentage (40.0%) in women at the extreme of their reproductive age (40 
years), and more women with PE delivered prematurely (30.2%) as compared to healthy controls 
(13.5%). Spontaneous vaginal deliveries were less frequent in women with PE (69.2%) as compared 
with healthy controls (86.2%). Instrumental deliveries, with spontaneous labor, amounted to 15.9% 
in women with PE, but they comprised only 2.9% in healthy women. The deliveries were more likely 
to be induced (22.8%) or be performed by cesarean section (14.9%) in women with PE than in 
healthy controls (6.8% and 9.6%). Placental abruption was the most common maternal complication 
(12.6%) in women with PE, followed by oligouria (7.9%), coagulopathy (6.0%), and renal failure 
(4.1%). The perinatal outcome of pregnancies with PE shows that stillbirths (2.34%) and early 
neonatal deaths (1.02%) comprised an overall mortality rate of 33.6 per 1,000. More stillbirths and 
neonatal deaths showed a tendency to be associated with the severe form of PE (diastolic BP > or 
=120), as compared with the mild form (diastolic BP 90-110). Stillbirths and neonatal deaths appear 
to be associated with women who had no or irregular antenatal care and whose proteinuria 
amounted to or exceeded 3 g per 24 h, when delivery occurred at 28th gestational week or less, and 
when the birth-weight of the neonates was between 500 and 1,000 g.CONCLUSIONWe document a 
hospital-based incidence rate of PE of 2.47%, with a high proportion of PE cases occurring among 
nulliparous women and those at the extreme ends of the reproductive age. More maternal and 
neonatal complications were encountered in women with PE when the PE was severe, when the 
pregnancy had to be terminated early, when there was no regular antenatal care, the birth-weight 
was low, or the proteinuria was severe. 
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Abstract:OBJECTIVESThis study was to report the incidence of severe maternal morbidity associated 
with hypertensive disorders of pregnancy in the United States.STUDY DESIGNWe used data from the 
National Hospital Discharge Survey, a nationally representative sample of discharge records, from 
1988 to 1997. The database consisted of approximately 300,000 deliveries, which represented 39 
million births during the 10-year period.RESULTSThe overall incidence of hypertensive disorders in 
pregnancy was 5.9% [95% confidence interval (CI): 5.2 to 6.5%]. Eclampsia was reported at 1.0 per 
1,000 deliveries (95% CI: 0.8 to 1.2). The incidence of eclampsia, severe preeclampsia, and 
superimposed preeclampsia remained unchanged during the 10-year period. Women with 
preeclampsia and eclampsia had a 3- to 25-fold increased risk of severe complications, such as 
abruptio placentae, thrombocytopenia, disseminated intravascular coagulation, pulmonary edema, 
and aspiration pneumonia. More than half of women with preeclampsia and eclampsia had cesarean 
delivery. African American women not only had higher incidence of hypertensive disorders in 
pregnancy but also tended to have a greater risk for most severe complications. Preeclamptic and 
eclamptic women younger than 20 years or older than 35 years had substantially higher 
morbidity.CONCLUSIONPreeclampsia and eclampsia carry a high risk for severe maternal morbidity. 
Compared to Caucasians, African Americans have higher incidence of hypertensive disorders in 
pregnancy and suffer from more severe complications. 
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Available  at International journal of gynaecology and obstetrics: the official organ of the 
International Federation of Gynaecology and Obstetrics -  from Wiley Online Library  

Abstract:Objectives: Older maternal age is considered to be a risk factor for a number of pregnancy-
associated pathologies. Average weight increases with age. The aim of this study is to assess the 
effects of maternal age on selected disorders of pregnancy independently from the influence of 
maternal weight. Method(s): The retrospective study included 910 women. The following 
parameters were evaluated: age, p-BMI (body mass index before pregnancy), hypertension, severe 
hypertension, pre-eclampsia, proteinuria, severe proteinuria, thromboembolic diseases, pregnancy 
duration and fetal growth restriction. Result(s): The correlation between the p-BMI and age and BMI 
was confirmed (P < 0.001). After filtering away the mutual influence of age and p-BMI applying 
logistic regression we proved a statistically significant effect of p-BMI on the incidence of 
hypertension, severe hypertension, proteinuria and pre-eclampsia (P < 0.001). The maternal age 
(cleared of the p-BMI) effects only hypertension. Conclusion(s): Age alone proved to be a risk factor 
for severe hypertension or severe hypertension of the pregnant subjects. Increased risk for 
proteinuria, hypertension and pre-eclampsia is directly associated with p-BMI of the pregnant 
women, and only indirectly with their age. © 2001 International Federation of Gynecology and 
Obstetrics. All rights reserved. 
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Abstract:OBJECTIVETo describe the maternal and perinatal outcome of pregnancies in women aged 
45 years or more at the time of delivery and to compare them with pregnancies in women aged 
between 20 and 29 years.METHODSA retrospective review of hospital deliveries after 28 weeks 
gestation was performed at the Princess Badeea Teaching Hospital in North Jordan for patients 
delivered between 1st April 1994 and 31st December 1997. We compared the maternal and 
perinatal outcome of pregnancies in women aged of 45 years or more (study group, n = 114) with 
women aged between 20-29 years (control group, n = 121) delivered at the same hospital during the 
same period.RESULTSThe incidence of pregnant women aged 45 years or more was 3.3 per 1,000 
births. The median maternal age was 45 years. The majority of women (81.6%) were 45 to 46 years 
old. Gravidity and parity was significantly higher in the study group (p < 0.0001), also antenatal and 
medical complications as pre-eclampsia and diabetes mellitus were higher in the study group. 
Caesarean section rate, incidences of placental abruption and placenta previa were more common in 
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older patients compared with young patients (32.4 vs 10.7%, 6.1 vs 0.8% and 4.4 vs 1.6%, 
respectively). There were no differences in the incidences of neonatal deaths, lethal malformations 
and fetal weight between the 2 groups.CONCLUSIONWomen aged 45 years or more at delivery may 
expect a good pregnancy outcome but should expect a higher incidences of placental abruption, 
placenta previa, preeclampsia and caesarean delivery. 
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Publication Date: Oct 1999 
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Abstract:Background. It is unclear whether older primiparas are at increased risk for complications 
of pregnancy other than an increased cesarean section rate. The aim of this study was to compare 
the rate of complications of pregnancy and delivery of primiparas aged 40 years or older with those 
of primiparas aged 20 to 30 years. Methods. We reviewed the maternal and neonatal hospital 
records of 59 consecutive primiparas aged 40 years or older who delivered at our institution 
between 1986 and 1995. A total of 118 primiparas aged 20 to 30 years who preceded and followed 
the cases served as controls. Results. The mean duration of gestation was significantly shorter in 
primiparas >=40 years of age. Induction of labor was more common and the cesarean delivery rate 
was higher (47 vs 12%) in older primiparas. The mean birth weight was significantly lower in the 
offspring of the cases. The perinatal mortality rate was 5% in the primiparas over 40 years and 0% in 
the control group; fetal malformations were found in 5% (vs 1%) of the children of older primiparas. 
Conclusions. In our series, older primiparas were at increased risk for prematurity, preeclampsia, and 
perinatal mortality. The high rate of cesarean section in older primiparas is due mainly to a higher 
incidence of obstetric complications. These data suggest that the prenatal care of older primiparas in 
the third trimester should concentrate on the early detection of premature contractions and signs of 
preeclampsia. 
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Available  at Obstetrics and gynecology -  from Patricia Bowen Library & Knowledge Service West 
Middlesex University Hospital NHS Trust (lib302631) Local Print Collection [location] : Patricia Bowen 
Library and Knowledge Service West Middlesex university Hospital.  

Abstract:OBJECTIVETo examine pregnancy outcomes in women age 40 or older.METHODSWe used 
data from the California Health Information for Policy Project, which consists of linked records from 
the birth certificate and the hospital discharge record of both mother and newborn of all births that 
occurred in acute care civilian hospitals in California between January 1, 1992, and December 31, 
1993. The study population consisted of all women who delivered at age 40 or over. The control 
population was women who delivered between age 20 and 29 years during this 2-year period. We 
reviewed gestational age at delivery, birth weight, mode and type of delivery, discharge summary 
and birth certificate demographics, birth outcome, pregnancy, and delivery 
data.RESULTSApproximately 1,160,000 women delivered during the study period, and 24,032 (2%) of 
these women were age 40 or older. Of this latter group, 4777 (20%) were nulliparous. The cesarean 
delivery rate for nulliparous women in the study population was 47.0%, and the rate for multiparous 
patients in this group was 29.6%. The cesarean delivery rate was 22.5% for nulliparous and 17.8% for 
multiparous women in the control group. In the older group, the operative vaginal delivery rate 
(forceps and vacuum) was 14.2% for nulliparous women and 6.3% for multiparous women. Rates of 
birth asphyxia, fetal growth restriction, malpresentation, and gestational diabetes were significantly 
higher among older nulliparas (6, 2.5, 11, and 7%, respectively) compared with rates among control 
nulliparas (4, 1.4, 6, and 1.7%, respectively), and there were similar significant increases among older 
multiparas (3.4, 1.4, 6.9, and 7.8%, respectively), compared with younger multiparous controls (2.4, 
1, 3.7, and 1.6%, respectively). Mean (+/- standard error) birth weight of infants delivered by older 
nulliparous women was 3201+/-10 g, significantly lower than that among nulliparous controls 
(3317+/-1 g), whereas mean birth weight in the group of older multiparas (3381+/-5 g) was no 
different than that among younger multiparous controls (3387+/-1 g). Gestational age at delivery 
was significantly lower among older nulliparas (273.4+/-0.4 days), compared with nulliparous 
controls (278.5+/-0.05 days), and similarly lower among older multiparous women (274.0+/-0.2 
days), compared with multiparous controls (278.3+/-0.05 days). More white women age 40 or over 
than younger white women were having a first child (64 and 39%, 
respectively).CONCLUSIONNulliparous women age 40 or over have a higher risk of operative delivery 
(cesarean, forceps, and vacuum deliveries: 61%) than do younger nulliparous women (35%). This 
increase occurs in spite of lower birth weight and gestational age and may be explained largely by 
the increase in other complications of pregnancy. The increased frequency at which white women 
are having their first child at age 40 or over may reflect career choices that involve delaying 
childbirth until the fifth decade of life. These data will allow us better to counsel patients about their 
pregnancy expectations and possible outcomes. 
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Abstract:OBJECTIVEOur goal was to identify risk factors for the development of preeclampsia in 
nulliparous women enrolled in a multicenter trial comparing calcium supplementation to a 
placebo.STUDY DESIGNA total of 4589 women from five centers was studied. Analysis of risk factors 
for preeclampsia was performed in 4314 who carried the pregnancy to > 20 weeks. Baseline systolic 
and diastolic blood pressure, demographic characteristics, and findings after randomization were 
examined for the prediction of preeclampsia. Preeclampsia was defined as hypertension (diastolic 
blood pressure > or = 90 mm Hg on two occasions 4 hours to 1 week apart) and proteinuria (> or = 
300 mg/24 hours, a protein/creatinine ratio > or = 0.35, one dipstick measurement > or = 2+ or two 
dipstick measurements > or = 1+ at an interval as specified for diastolic blood 
pressure).RESULTSPreeclampsia developed in 326 women (7.6%). The first analysis treated each risk 
factor as a categoric variable in a univariate regression. Maternal age, blood group and Rh factor, 
alcohol use, previous abortion or miscarriage, private insurance, and calcium supplementation were 
not statistically significant. Risk factors initially found to be significant were body mass index, systolic 
blood pressure, diastolic blood pressure, non-white race (African-American and other), clinical 
center, and smoking. Adjusted odds ratios computed with a logistic regression model revealed that 
body mass index (odds ratio 3.22 for > or = 35 kg/m2 vs  or = 120 vs  or = 61 mm Hg vs < 60 mm Hg), 
and clinical center (odds ratio 1.85 for Memphis vs the other clinical centers) were statistically 
significant predictors of preeclampsia. Results of the final model fit revealed that preeclampsia risk 
increases significantly (p  or = 140 mg/dl 1 hour after a 50 gm glucose challenge) was not found to be 
associated with a significant risk of preeclampsia.CONCLUSIONThese risk factors should be of value 
in counseling women regarding preeclampsia and should aid in understanding the pathophysiologic 
characteristics of this syndrome. 
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