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ABSTRACT
Background:
 
Obstetric outcome
 in women with advanced maternal age (AMA) is not usually studied especially in India.
Methods:
 
This study was a case control study. The cases were pregnancy in 100 women at 40 years of age and beyond and there were two control arms of 100 each of ages 20-29 years and 30
-
39 years. The demography, maternal complications, delivery outcomes and neonatal outcomes were compared.
Results:
 
Women with AMA were mostly multiparous and had higher Body Mass Index (BMI). Hypertensive disease in pregnancy was more common in AMA but the difference was statistically significant. Women with AMA were more likely to have gestational diabetes (p ≤0.011), more likely to have anemia (p=0.038), more likely to have preterm birth (p=0.001), other medical complications compare to the control group (p=0.005). They were also more likely to have Lower Segment Caesarean Section (LSCS) (p
 
≤0.001) and have postpartum complications. The birth weight of the neonate was significantly decreased in the AMA group (p
 
<0.001). The neonates were also more likely to be admitted to Neonatal Intensive Care Unit (NICU) (p
 
≤0.006).
Conclusions:
 
Adverse maternal and neonatal outcomes were seen despite individualized and optimal obstetric care. Thus, these women need preconceptional counselling.
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INTRODUCTION
Advanced maternal age (AMA) is defined as maternal age ≥35 years at estimated date of delivery.1,2 Some studies have defined AMA as age 40 years or greater, and a category of ‘very advanced maternal age’ has been proposed for women ≥45 years or ≥50 years.3-5 Currently, there is no universally agreed upon definition of advanced reproductive age in women, in part because the consequences of increasing age occur as a continuum, rather than as a threshold effect. Social trends have encouraged women to delay their first pregnancy secondary to late marriages, improved access to education, career opportunities, and availability of better contraceptive options and assisted reproductive techniques, leading to a trend of shifting family planning and childbearing towards advanced maternal age.  
Fertility clearly declines with advancing age, especially after the mid-thirties. Women who conceive in advanced maternal age are at greater risk of pregnancy associated complications.6,7 Some studies have shown association between advanced maternal age and increased risk of chromosomal abnormalities, spontaneous abortions, preterm delivery, low birth weight, perinatal mortality, and medical complications. Others have reported no obvious difference in the obstetric and perinatal outcomes, birth weight, APGAR score and admission to Neonatal Intensive Care Unit (NICU) between younger and older mothers.8-11 Thus there are contradictory results with respect to maternal and perinatal outcomes in older mothers. The literature on AMA to our knowledge from India is sparse.
The aim of the study was to determine the effect of maternal age on obstetric and perinatal outcomes in women aged ≥40 years in a large tertiary centre in South India.
METHODS
This is a single center retrospective case control analysis of pregnant women who delivered in a tertiary care center between September 2011 and September 2017, over a period of 6 years. This centre has approximately 12,000 to 14,000 deliveries per year.
Approval was taken by Institutional review board. IRB No.10995 (retro) dated 21/11/2017. Eligibility for the study was limited to pregnancies that have crossed the period of viability (more than 24 weeks of gestation).
Hundred women with advanced maternal age i.e. ≥40 years during the study period with completed data were included into the study. For the purpose of comparison groups, data were collected and compared with 2 control groups, which were matched by age.
· Group 1 (Control): Age group 20-29 years
· Group 2: Age group 30-39 years
· Group 3: Age group ≥40 years.
Thus, obstetric records of 100 women with AMA that were complete over 6 years were reviewed in Group 3. Obstetric records of 100 women, who delivered on the same date of delivery of subjects in Group 3, were assigned randomly in Group 1 and 2 each if they belonged to 20-29 years or 30-39 years respectively. 
The necessary data was obtained from electronic computerized labor records and perinatal database of our institution. The data taken into consideration were parity, gestational age, maternal medical and obstetrical complications, mode of delivery, postpartum complications, and neonatal outcomes. Gestational age at delivery was based on last menstrual period and scan based corrected expected date of confinement. Hypertension that was present before 20 weeks of gestation was termed as chronic hypertension. After 20 weeks of gestation, hypertensive disorders in pregnancy were categorized according to the International Society for the Study of Hypertension in Pregnancy guidelines. All pregnant women were screened for Gestational Diabetes Mellitus (GDM) with a 75 gm Oral Glucose Tolerance Test (OGTT) between 24 and 28 weeks of gestation. The diagnosis of GDM was made when one value exceeded the criteria by International Association of the Diabetes and Pregnancy Study Groups (IADPSG). Spontaneous preterm labor was defined as those occurring between 24 and 37 weeks of gestation in which the delivery was the result of spontaneous onset of labor or premature rupture of membranes. Low birth weight (LBW) was defined as birth weight <2500 g.
Data from the groups were summarized using mean (Standard Deviation) for continuous variables and frequency along with percentages for categorical variables. The baseline characteristics were compared among the three age groups using ANOVA. The effect of AMA on maternal and neonatal outcome was studied by performing chi-square statistics and logistic regression considering <30 years as control and estimate of effect was given with risk ratio (RR) (95% CI). All the analyses were performed using STATA IC/15.0.
RESULTS
The demographic and obstetric characteristics for the study and control groups are given in Table 1. The average maternal age in our study group was 41.6 years and the mean BMI was 28.53kg/m2. Statistically significant difference was noted in mean BMI and nulliparity rates between our study and control groups. Women with AMA were less likely to be nulliparous and had a higher BMI. First trimester screening was more commonly performed in women with AMA. The number of pregnancies conceived with assisted conception was significantly increased in the AMA group.
Among the obstetric outcomes (Table 2), more women with AMA were likely to have chronic hypertension             (RR 95% CI, 7.00 (0.87, 56.05) p value 0.067), gestational hypertension (RR 95%CI 2.2(0.79, 6.11) p value 0.130) and preeclampsia (RR 95%CI 2.00 (2.62, 6.44) p value 0.245) when compared to controls but this was not statistically significant.
More women in the study group had GDM (RR 95%CI, 1.77 (1.14, 2.76) p value 0.11) compared to GDM in group 2 (RR 95% CI, 1.64 (1.04, 2.57) p value 0.033) and this was statistically significant. Both the AMA group and group 2 which was between ages 30 to 39 years were more likely to have GDM compared to Group 1. Women in Group 2 and AMA group were more likely to be anemic compared to group 1(RR 95 % CI in both the study group and group 2 were 2.43 (1.05, 5.610) p value 0.038).


Table 1: Maternal demographics.
	Variable
	20-29Years
Group 1 n (%)
	30-39Years
Group 2 n (%)
	≥40Years
Group 3 n (%)

	Nulliparity
	62 (62.0)
	87 (87.0)
	36 (36.0)

	Maternal BMI (SD)
	27.7 (5.0)
	28.9 (4.3)
	29.0 (5.1)

	Average GA at delivery, Mean (SD)
	38.9±1.25
	37.9±2.25
	36.9±2.5

	Assisted conception 
	1 (1.0)
	5 (5.0)
	16 (16.0)

	1st trimester screening
	1 (1.0)
	5 (5.0)
	34 (34.0)


Table 2: Maternal complications.
	Variable
	20-29Years
Group 1 n (%)
	30-39Years
Group 2 n (%)
	≥40Years
Group 3 n (%)

	Hypertension
	
	
	

	Chronic hypertension
	1 (1.0)
	2 (2.0)
	7 (7.0)

	RR
	Control 1
	2.00 (0.18, 21.79)
	7.00 (0.87, 56.05)

	P-value
	-
	0.569
	0.067

	Gestational hypertension
	5 (5.0)
	5 (5.0)
	11 (11.0)

	RR
	Control 1
	1.00 (0.30, 3.35)
	2.20 (0.79, 6.11)

	P-value
	-
	>0.99
	0.130

	Preeclampsia
	4 (4.0)
	6 (6.0)
	8 (8.0)

	RR
	Control 1
	1.50 (0.44, 5.17)
	2.00 (0.62, 6.44)

	P-value
	-
	0.520
	0.245

	Diabetes
	
	
	

	Pregestational diabetes
	0 (0.0)
	1 (1.0)
	5(5.0)

	Gestational diabetes
	22 (22.0)
	36 (36.0)
	39 (39.0)

	RR
	Control 1
	1.64 (1.04, 2.57)
	1.77 (1.14, 2.76)

	P-value
	-
	0.033
	0.011

	Anemia
	7 (7.0)
	17 (17.0)
	17 (17.0)

	RR
	Control 1
	2.43 (1.05, 5.61)
	2.43 (1.05, 5.61)

	P-value
	-
	0.038
	0.038

	PPROM
	4 (4.0)
	4 (4.0)
	4 (4.0)

	RR
	Control 1
	1.01 (0.26, 3.94)
	1.01 (0.26, 3.94)

	P-value
	-
	0.988
	0.988

	Preterm  delivery 
	7 (7.0)
	19 (19.0)
	26 (26.0) 

	RR
	Control 1
	2.71 (1.19, 6.18)
	3.71 (1.68, 8.17)

	P-value
	-
	0.017
	0.001

	Other medical complications
	2 (2.0)   
	6 (6.0)
	16 (16.0)

	RR
	Control 1
	3 (0.62, 14.55)
	8 (1.88, 33.97)

	P-value
	-
	0.173
	0.005





The number of women with and prelabor rupture of membranes were similar in all 3 groups. Preterm birth was more common in AMA group. 
[bookmark: _GoBack]It was also noted that in this study group other medical problems  like hyperthyroidism, arthritis, chronic kidney disease and psychiatric disorders were 16% as compared to 2% in the control group (Table 2) (RR and 95% CI in study group was (8 (1.88, 33.97) p value 0.005) as compared to group 2, (3 (0.62, 14.55) p value 0.173). Among delivery outcomes (Table 3), LSCS was statistically more common in AMA group compared to group 1 (RR 95% CI 2.67 (1.81, 3.94) p value <0.001) and in group 2 compared to group 1 (RR and 95% CI 1.63 (1.05, 2.52) p value 0.03) and this was especially seen with elective LSCS. Postpartum complications were more common in AMA group (RR 95% CI 3.25 (1.10, 9.64) p value 0.034) as compared to group 1.  
Thirteen women had postpartum complications and three of these complications were postpartum hemorrhage requiring blood transfusions, four suffered postpartum hypertensive complications, four had puerperal fever and two had respiratory tract infection respectively.


Table 3: Delivery outcomes.
	Variable
	20-29Years
Group 1 n (%)
	30-39Years
Group 2 n (%)
	≥40 years 
Group 3 n (%)

	Overall LSCS
	23 (23.2)
	37 (37.8)
	62 (62.0)

	RR (95% CI)   
	Control 1
	1.63 (1.05, 2.52)
	2.67 (1.81,3.94)

	P-value
	-
	0.030
	<0.001

	Elective LSCS
	5 (21.7)
	10 (25.6)
	21 (33.9)

	Emergency LSCS
	18 (78.3)
	29 (74.4)
	41 (66.1)

	Labor
	
	
	

	Induced labor
	44 (44.0)
	38 (38.0)
	33 (33.0)

	(95% CI)
	Control 1
	0.91 (0.65, 1.26)
	0.99 (0.70,1.40)

	P-value
	   -
	0.565
	0.961

	Postpartum complications
	4 (4.0)
	3 (3.0)
	13 (12.5)

	RR (95% CI)   
	Control 1
	0.75 (0.17, 3.27)
	3.25 (1.10,9.64)

	P-value
	-
	0.702
	0.034


Table 4: Neonatal outcomes.
	Variable
	20-29Years
Group 1 n (%)
	30-39Years
Group 2 n (%)
	≥40Years 
Group 3 n (%)

	Birthweight (g) (SD)
	3041.3±469.3
	2877.8±614.7
	2655.6±668.9 

	p-value
	-
	 0.153
	 <0.001

	APGAR <7 @ 5 mins
	1 (1.0)
	3 (3.0)
	3 (3.0)

	NICU admission 
	5 (5.0)
	11 (11.0)
	19 (19.0) 

	RR (95% CI)
	Control 1
	2.20 (0.79,6.11)
	3.80 (1.47, 9.80)

	P-value
	-
	0.130
	0.006





Among neonatal outcomes (Table 4), birth weight of the neonate was significantly lower in the AMA group. The mean birth weight was 2655gms in the study group or group 3 compared to 3041gms and 2877gms in groups 1 and 2 respectively.
Apgar <7 at 5 minutes were similar in all three groups. NICU admission of neonates born to mothers with AMA were significantly more common than in the other two groups (RR and 95% CI in the study group 3.80 (1.47, 9.80) p value 0.006) as compared to group 2 (2.20 (0.79, 6.11) p value 0.130).
In the study group, 19 NICU admissions were seen, among which majority i.e. 13 were admitted for preterm care. The other 6 NICU admissions were, 2 for hypoglycaemia, 2 for non-hemolytic hyperbilirubinemia and 2 for transient tachypnea of newborn with suspected sepsis.
Of the 13 newborns admitted in NICU for preterm care 2 babies had RDS and mild HMD, 3 babies had APGAR <7 at 5 minutes. There were a total of 2 babies with congenital anomalies which were anorectal malformation and another with left sided congenital diaphragmatic hernia. There was one still birth which weighed 400gms at 28 weeks in the AMA group.  The baby with congenital diaphragmatic hernia expired and there were three other early neonatal deaths due to prematurity.
DISCUSSION
Research on obstetric outcomes in AMA from a developing country is sparse. The study group was less likely to be nulliparous, more likely to deliver by 37 weeks, have first trimester screening and assisted conception. These findings are consistent with information that is commonly known.3 The main finding in this study was that there was a trend towards an increase in hypertensive disease in pregnancy with advanced maternal age however, this was not statistically significant. More remarkably was the fact that gestational diabetes was more common both in the AMA group and in the 30-39 years group in comparison to the younger control group ranging from 20-29 years. This finding of an increased chance of gestational diabetes from 30 years seems to be peculiar to our population and not seen in other studies that looked at this outcome.4
The statistically significant increase in anemia in both AMA and the 30-39 years group when compared to the younger control group could be related to multiparity. The mean birth weight was smaller in groups 3 and 2 in comparison to the younger control group and this could be explained by the fact that the gestational age at delivery was much lesser in the older age group. We are unable to comment on the role of vasculopathy with increased incidence of chronic disease resulting in the restriction of growth.
Overall cesarean section rate was significantly more common in AMA group and second control group when compared to the younger age group and elective LSCS was significantly more common in AMA group. The emergency LSCS rate was not more common in AMA group as seen in other studies.12,13 Labor was not more likely to be induced and this was probably because most of the women in AMA group had an elective LSCS instead of induction. The increase in cesarean sections can be explained by the fact that the caregivers are more prone to offer cesarean delivery in this extreme age group. Inefficiency of the aging myometrium, decreased number of oxytocin receptors, increased rates of chronic medical diseases and maternal complications such as preeclampsia and GDM, lower clinical threshold for obstetric interventions and closer monitoring are some other reasons for increased cesarean sections.
The significant increase in postpartum complications in the AMA group may be related to the increase in cesarean section rate. Increased rates of NICU admissions were related to the increased preterm deliveries.
Limitations of the study were that it was a small study and there was no data on abortions, ectopic pregnancies, twin pregnancies, stillbirths and chromosomal abnormalities. Clearly, a retrospective study such as this one has a number of limitations. This data was obtained from a tertiary care referral center and was collected retrospectively from delivery records. 
Since women included in the study were those who delivered in our tertiary centre, not all of them were booked with us and therefore, some details of antenatal care was unavailable to us and data relating to first and second trimester complications such as miscarriage and preterm labor seen in the AMA group might be under reported. 
However the advantage of this retrospective cohort is that there is very little chance of bias as we are only reporting outcomes that have occurred.
CONCLUSION
The retrospective study has highlighted the fact that in addition to all the other adverse outcomes already known, gestational diabetes is more common as early as 30 years of age in our population. The increase in medical complications, obstetric complications and neonatal complications were consistent with other studies and this was despite meticulous antenatal and neonatal care. Thus, for elderly women, pre-conceptional counseling and antenatal checkup, early and regular monitoring of pregnancy-induced morbidities, maintenance of healthy lifestyle during pregnancy and delivery in a well-equipped center would become a necessity for better feto-maternal outcomes. Individualized disease-specific approach of prenatal care is to be offered to pregnant women with advanced maternal age.
There is need for further studies with larger cohorts, with greater statistical power, which can clarify the risk of maternal-fetal outcomes in AMA.
Potential areas for future study include assessment of the long-term outcomes for infants born to women of very advanced maternal age, the social impact of pregnancy for women in this age group and the relevance of preconceptional counseling and pre-pregnancy optimization of medical problems for these women and measures to decrease the cesarean section in the group.
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