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Objective: To compare risks of adverse perinatal outcomes between assisted reproductive technology (ART) and naturally conceived
singleton births using a dual design approach.
Design: Discordant-sibling and conventional cross-sectional general population comparison.
Setting: Not applicable.
Patient(s): All singleton live births, conceived naturally or via ART.
Intervention(s): None.
Main Outcome Measure(s): Birth weight, gestational age, low birth weight, preterm delivery, small for gestational age (SGA),
low Apgar score.
Result(s): A total of 32,762 (0.8%) of 3,896,242 singleton live births in the three states were conceived via ART. In 6,458 sibling pairs,
ART-conceived singletons were 33 g lighter (adjusted b ¼ �33.40, 95% confidence interval [CI], �48.60, �18.21) and born half a day
sooner (b¼�0.58, 95% CI,�1.02,�0.14) than singletons conceived naturally. The absolute risk of low birth weight and preterm birth
was 6.8% and 9.7%, respectively, in the ART group and 4.9% and 7.9%, respectively, in the non-ART group. The odds of low birth weight
were 33% higher (adjusted odds ratio [aOR] ¼ 1.33; 95% CI, 1.13, 1.56) and 20% higher for preterm birth (aOR ¼ 1.20; 95% CI, 1.07,
1.34). The odds of SGA and low Apgar score were not significantly different in both groups (aOR¼ 1.22; 95% CI, 0.88, 1.68; and aOR¼
0.75; 95% CI, 0.54, 1.05, respectively). Results of conventional analyses were similar, although the magnitude of risk was higher for
preterm birth (aOR, 1.51; 95% CI 1.46, 1.56).
Conclusion(s): Despite some inflated risks in the general population comparison, ART remained associated with an increased likeli-
hood of low birth weight and preterm birth when underlying maternal factors were kept con-
stant using discordant-sibling comparison. (Fertil Steril� 2016;-:-–-. �2016 by
American Society for Reproductive Medicine.)
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R eporting of fertility problems has increased substan-
tially over the last decades, with more couples seeking
medical consultation as a result of delaying pregnancy

and increased awareness and wider availability of fertility
treatments (1). Consequently, the use of assisted reproductive
technology (ART) has increased such that ART now accounts
for approximately 1.5% of live births in the United States and
2% in the United Kingdom (UK) (2, 3). The association
between ART and adverse perinatal outcomes has
previously been assessed for different types of ART, causes
of infertility, and singleton and twin or higher order
deliveries (4–8). A population-based study from the United
States linking the ART surveillance system data with Massa-
chusetts live birth–infant death records data for 1997–98
found the risk of preterm delivery (<37 weeks of gestation)
and low birth weight (birth weight <2,500 g) to be over twice
as high in singletons conceived through ART compared with
natural births (5). A more recent study of 306,995 births in
South Australia showed that compared with non-ART single-
tons, ART singletons had compromised perinatal outcomes
varying by the type of ART used (9). One potential explana-
tion for ART-associated adverse perinatal outcomes is under-
lying maternal or paternal factors that may result in infertility
and also cause adverse perinatal outcomes. However, studies
often compare couples undergoing ART with couples
conceiving naturally, and most have not been able to adjust
for underlying parental factors that may result in infertility
and consequently adverse perinatal outcomes. One alterna-
tive approach is to compare pregnancies in the same women
using discordant-sibling analysis, which keeps many
maternal factors fairly constant between comparisons, mini-
mizing related residual confounding. Only two studies to date
have used this approach and found conflicting results on the
association between ART and perinatal outcomes (10, 11).

Using the recent linkage of the National ART Surveillance
System (NASS) with birth records from three U.S. states, we
compared the risk of adverse perinatal outcomes in singleton
infants conceived through ART with those conceived natu-
rally using a sibling analysis approach and compared results
with those obtained with a conventional cross-sectional
approach using all non-ART singletons from the general pop-
ulation as the comparison group.

METHODS
Data Source

We used data from the States Monitoring Assisted Reproduc-
tive Technology (SMART) Collaborative, a collaboration be-
tween the Centers for Disease Control and Prevention's
(CDC) Division of Reproductive Health, Florida Department
of Health, the Massachusetts Department of Public Health,
and the Michigan Department of Community Health. As
part of the SMART Collaborative, data from NASS, collected
by CDC on all ART cycles performed in the United States,
have been linked to birth certificate data from the three
participating states. Data are linked using the Link Plus soft-
ware (CDC) and a probabilistic linkage algorithm using
maternal date of birth, infant date of birth, plurality, maternal
residence ZIP code, and gravidity as the primary linkage vari-

ables, with a linkage rate of 90.2%. A detailed description of
data collection and linkages for the SMART collaborative has
been reported elsewhere (12, 13).

Study Population

The study population included all singleton live births in the
three participating states between 2000 and 2010. For Massa-
chusetts and Florida, linked data were available for all study
years, while for Michigan, linked data were only available un-
til 2009. Infants born to mothers less than 20 years old at de-
livery and those having gestational age of less than 20 weeks
(estimated clinically) or greater than 46 weeks and birth
weight above or below the national reference range for gesta-
tional age (14) were excluded. ART births were identified us-
ing the NASS-linked data, which provided detailed
information on ART procedures and reasons for infertility
treatment.

To create discordant-sibling pairs we restricted the study
population to singleton live births where one sibling was
conceived through ART and the other was conceived without
ART, regardless of the order of conception. In the instance of a
woman having more than one ART or non-ART singleton live
birth during the study period, one birth of each type was
randomly selected to create the sibling pair.

Main Outcome Measures

We examined birth weight as a continuous variable and also
assessed whether the infant had low birth weight, defined as
less than 2,500 g according to the World Health Organization
(WHO) definition (15). Similarly, gestational age at delivery
was used as a continuous variable, and we also assessed pre-
term birth, defined as birth before 37 weeks of gestation in
line with the WHO definition (16). Small for gestational age
(SGA) was defined as a birth weight below 2 SD of mean birth
weight for gestational age according to the infant's sex in line
with the International Societies of Pediatric Endocrinology
and the Growth Hormone Research Society definition (17).
We used this definition as opposed to using the more common
definition (weight below 10th percentile for gestational age)
as it identifies most infants at risk of developing childhood
or adulthood morbidity (17) and also facilitates comparisons
with the previous study (10). Apgar score is a scoring system
to assess the clinical status of the newborn at 1 and 4 minutes
and is composed of five components: heart rate, respiratory
effort, muscle tone, reflex irritability, and color, each of which
is given a score of 0, 1, or 2. A low Apgar score at 5 minutes
has been shown to be associated with neonatal mortality and
adverse neurological outcomes in infants (18).We categorized
the 5-minute Apgar into normal (R7) and low (<7) in line
with previous studies (5).

Statistical Analysis

We compared baseline birth characteristics in the ART and
non-ART groups using c2-tests and assessed types of ART
and reasons for treatment in the population using propor-
tions. We used two approaches to multivariable analysis:
one using births from the three states in a conventional

2 VOL. - NO. - / - 2016

FLA 5.4.0 DTD � FNS30224_proof � 26 May 2016 � 9:31 am � ce S

ORIGINAL ARTICLE: ENVIRONMENT AND EPIDEMIOLOGY



Download English Version:

https://daneshyari.com/en/article/6179377

Download Persian Version:

https://daneshyari.com/article/6179377

Daneshyari.com

https://daneshyari.com/en/article/6179377
https://daneshyari.com/article/6179377
https://daneshyari.com

