
clinics had more male infertility, were older and had higher BMIs than those
in routine ICSI clinics.

CONCLUSIONS: Performing routine ICSI for the purpose of improving
fertilization rates leads to an overall decrease in birth rate. This decrease in
success rates was seen in all age strata (data not shown).
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RISKFACTORSFORMONOZYGOTICTWINNINGINIVF:
A MULTICENTER COHORT STUDY. D. A. Vaughan,a

E.Cleary,b A.Penzias,c D. Sakkas.d aOb/Gyn,TuftsMedicalCenter,
Boston,MA; bCenter for IntegrationofScience and Industry,Bentley
Patient and IVF cycle characteristics for cohorts of varying blastulation rate

Blastulation
<33%

Blastulation
33-66%

Blastulation
>66% P value

n 20893 34603 15472 n/a

% in cohort 29.4 48.8 21.8 n/a
Age 34.5 34.4 34.2 <0.0001
Tubal infertility (%) 13.9 15.1 17.7 0.0001
Unexplained

infertility (%)
15.1 14.5 12.8 0.0001

Days of stimulation 11.8 11.8 11.7 0.26
Oocytes retrieved 18.1 15.7 12.7 <0.0001
Oocytes 11.7 9.9 7.7 <0.0001
University,Waltham,MA; cBoston IVF / HarvardMedical School,Waltham,MA;
dBoston IVF, Waltham, MA.

OBJECTIVE: The incidence of monozygotic twinning (MZT) is greatly
increased among IVF patients compared to the general population (0.7-
13% vs. 0.45%, respectively), but the reason for this remains unclear1.

Our initial objective was to create a large, multicenter database to include
monozygotic twins, which we could subsequently interrogate. We then
sought to investigate both the incidence of, and risk factors for, MZT.

DESIGN: Retrospective, multicenter, cohort study.
MATERIALS AND METHODS: Using an electronic medical record

system (eIVF, PracticeHwy), clinical pregnancy data (confirmation of
a gestational sac(s) and presence of a fetal pole with a heartbeat(s)
on ultrasound) from 10 large IVF clinics from January 1st 2000 to
January 31st 2017 were retrospectively reviewed. Both fresh and
thaw cycles were included in our analysis. Monozygotic pregnancies
were identified when the number of fetal heart beats (FHB) seen
exceeded the number of embryos transferred. A binary logistic regres-
sion was performed to ascertain risk factors for MZT within our cohort
(Table 1).

RESULTS: Over the 17 year study period, there were >124,000 clin-
ical pregnancies identified in the database. Our analytic sample
comprised of 61,924 clinical pregnancies, selected for modeling,
following data cleansing. 50,215 pregnancies resulted from fresh trans-
fers, with 11,709 pregnancies resulting from thaw transfers. Of these,
352 cycles (0.57%) were confirmed as MZ twins: 198 in the fresh cycle
and 154 in the thaw cycle group. The mean patient age was 36.4 years
(�5.2). Prolonged embryo culture, thaw cycles and increasing numbers
of oocytes retrieved in the index cycle were all independent risk factors
for MZT. Conversely, increasing numbers of embryos transferred ap-
peared to decrease the risk of MZT. Neither age nor micromanipulation
techniques appeared to confer additional, independent risk (Table 1).
Other risk factors, including hormonal profile of the patient during
IVF are currently being investigated by our group.

CONCLUSIONS: To our knowledge, this is the largest study, to date,
of monozygotic twinning in IVF. We have validated the hypothesis that
prolonged embryo culture is a major risk factor for MZT. In fact, for
each additional day in culture the OR for MZT increases by 1.4. In addi-
tion thaw cycles are twice as likely than to result in MZT compared to
fresh embryo transfer.

Reference:
1. Vitthala S et al. The risk of monozygotic twins after assisted reproduc-

tive technology: a systematic review and meta-analysis. Hum Reprod
2009;15:45-55.

Supported by: 1. New England Fertility Society/eIVF
2. Irvine Scientific
Table 1. Risk Factors for MZTevents among 61,924 clinical pregnancies from Jan

2000-Jan 2017

OR (95% CI) p value

Age at cycle start 0.99 (0.97-1.00) 0.15
Transfer Day 1.44 (1.26-1.60) <0.0001
Thaw cycle 1.94 (1.37-2.7) <0.0001
Assisted hatching 0.97 (0.93-1.02) 0.27
ICSI 0.99 (0.97-1.01) 0.38
PGS 1.39 (0.91-2.11) 0.13
Number of oocytes retrieved 1.03 (1.02-1.05) <0.0001
Number embryos transferred 0.66 (0.57-0.77) <0.0001
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HOW DO PATIENT AND IN VITRO FERTILIZATION
(IVF) CYCLE CHARACTERISTICS IMPACT BLASTU-
LATIONRATES?ANANALYSISOF70,968BLASTOCYST
CYCLES FROM THE SART REGISTRY. K. S. Acharya,a

a a b a a
C. Jones, S. Keyhan, C. R. Acharya, S. J. Muasher. Duke University Ob-
stetrics and Gynecology, Division of Reproductive Endocrinology and Infer-
tility, Durham, NC; bDepartment of Surgery, Duke University Medical
Center, Durham, NC.

OBJECTIVE: To evaluate the effect of IVF stimulation and patient char-
acteristics on the blastulation rate. Existing literature is focused on the effect
of blastomere number, aneuploidy status, and cleavage stage morphology on
blastulation rate; our study was the first large study to focus on IVF and pa-
tient characteristics on this rate.
DESIGN: Retrospective cohort study
MATERIALS AND METHODS: We analyzed data from the 2011-2013

SART registry. We analyzed all autologous IVF cycles in which blastocysts
were achieved (either cryopreserved or transferred). We calculated blastula-
tion rate as:
blastulation¼ (blastocysts transferred + cryopreserved)/fertilized oocytes
We subdivided cycles into those with low (<33%), intermediate (33-66%)

and high (>66%) blastulation rates. We performed ANOVA on continuous
variables or chi-square tests on categorical variables. We corrected for the
false discovery rate by using the Benjamini-Hochberg procedure. The study
was exempt by the Duke Institutional Review Board.
RESULTS: 70,968 cycles met our inclusion criteria. Of these, 29% of cy-

cles had a low, 49% had an intermediate, and 22% had a high blastulation
rate. Low blastulation rate was associated with older age (34.5 years vs.
34.2 years in the high blastulation cohort), a higher mean number of oocytes
retrieved (18.1 oocytes vs. 12.7 in the high blastulation cohort), and a higher
percentage of patients with unexplained infertility (15.1% vs 12.8% in the
high blastulation cohort). High blastulation was also associated with a higher
percent of tubal factor infertility and a lower number of oocytes retrieved (Ta-
ble).
CONCLUSIONS: Using a large national database, we found that a low

blastulation rate correlates with older age, higher incidence of unexplained
infertility, and high oocyte yield. High blastulation rate correlates with lower
number of oocytes retrieved and a higher incidence of tubal factor infertility.
This challenges the current dogma that high oocyte yield will lead to high
blastocyst number, and it could have significant impact on how we counsel
patients regarding blastulation expectations based on cycle characteristics.
fertilized (2PN)
Total blastocysts 2.5 4.6 6.0 <0.0001
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