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Objective: To evaluate the obstetric and neonatal outcomes after the transfer of vitrified-warmed single blastocysts developing from
nonpronuclear (0PN) and monopronuclear (1PN) zygotes.
Design: Cohort study.
Setting: Affiliated hospital.
Patient(s): This study was a retrospective analysis of 435 0PN and 281 1PN vitrified-warmed single blastocyst transfers, and 151 0PN
and 75 1PN singletons, compared with 13,167 two-pronuclear (2PN) vitrified-warmed single blastocyst transfers and 4,559 2PN
singletons, respectively.
Intervention(s): None.
Main Outcome Measure(s): Pregnancy rate (PR), abortion rate (AR), live birth rate (LBR), and singleton birthweight were the primary
outcome measures.
Result(s): PR, AR, and LBR were similar when compared between the 0PN and 2PN groups after vitrified-warmed blastocyst transfer.
However, the 0PN group had a higher birthweights, higher z scores, and a greater proportion of very large for gestational age newborns.
When comparing the 1PN and 2PN groups, we found that the PR was similar whereas the AR was higher and the LBR was lower. No
differences were detected in the other neonatal outcomes.
Conclusion(s): The results of the present study show that the transfer of 2PN blastocysts should be prioritized because of a higher AR
and a lower LBR after 1PN blastocyst transfers and a higher birthweight after 0PN blastocyst transfers when compared with 2PN blas-
tocyst transfers. Our data indicate the need for concern about the safety of 1PN and 0PN embryo transfers. (Fertil Steril� 2021;115:
110-17. �2020 by American Society for Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.

Key Words: Live birth rate, monopronuclear zygotes, nonpronuclear zygotes, very large for gestational age, z score

Discuss: You can discuss this article with its authors and other readers at https://www.fertstertdialog.com/posts/30427
n the field of human assisted repro-
Received April 30, 2020; revised July 11, 2020; accepted July 13, 2020; published online August 18,
2020.

M.L. has nothing to disclose. J.H. has nothing to disclose. X.Z. has nothing to disclose. S.L. has nothing
to disclose. Y.D. has nothing to disclose. Y.W. has nothing to disclose. D.L. has nothing to disclose.
R.L. has nothing to disclose. P.L. has nothing to disclose. J.Q. has nothing to disclose.

Supported by the Beijing Municipal Science and Technology Commission (grant no.
Z191100006619076) and the National Key R&D Program of China (grant nos.
2018YFC1003104, 2018YFC1004101, and 2017YFC1001301).

Reprint requests: Ping Liu, M.D., Department of Obstetrics and Gynecology, Reproductive Medical
Center, Peking University Third Hospital, No. 49 North Huayuan Road, Haidian District, Beijing,
PR China, 100191 (E-mail: bysylp@sina.com).

Fertility and Sterility® Vol. 115, No. 1, January 2021 0015-0282/$36.00
Copyright ©2020 American Society for Reproductive Medicine, Published by Elsevier Inc.
https://doi.org/10.1016/j.fertnstert.2020.07.019

110
I ductive technology, normal fertil-
ization is confirmed by the

presence of a two-pronuclear (2PN)
zygote showing two polar bodies (PBs)
or the fragmentation of PBs 16 to 18
hours after insemination. Nonpronu-
clear (0PN) and monopronuclear (1PN)
zygotes are considered to arise from
abnormal or failed fertilization (1).
Some 0PN and 1PN zygotes can
develop into embryos and exhibit
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morphology that is similar to that of high-quality 2PN em-
bryos, even to the blastocyst stage. Numerous studies have
shown that the transfer of 0PN or 1PN embryos can result
in healthy babies (2–5), although the efficiency of transfer
is low (5, 6). Therefore, in current clinical practice, it is not
recommended to transfer embryos derived from 0PN or 1PN
zygotes (7).

With the development of vitrification technology for
blastocysts, some studies have reported that the culture of
both 0PN and 1PN embryos to the blastocyst stage, after
transfer in vitrified-warmed cycles, can result in similar out-
comes as transfers involving 2PN blastocysts (8–10). These
outcomes include clinical pregnancy rate (PR), abortion rate
(AR), live birth rate (LBR), congenital malformations, and
defects in psychomotor development. If these findings can
be confirmed, then it does not seem necessary to prioritize
the transfer of 2PN blastocysts. However, some limitations
are associated with these previous studies. First, the number
of blastocyst transfers is insufficient (82 cycles for 0PN and
134 cycles for 1PN); this creates serious limitations with
regard to obstetric conclusions relating to PR, AR, and LBR
(8, 10). Second, research methods involving ‘‘cycle matches’’
may also have limitations that could influence the
conclusions (9, 10). Third, previous studies lack information
relating to birthweight; this parameter is a major standard
used to assess neonatal outcome because birthweight is
associated with both short-term and long-term health (11).

Consequently, there are many unanswered questions. For
example, is there any real difference in the outcomes of trans-
fers involving 0PN, 1PN, and 2PN transfers? Must we priori-
tize the transfer of 2PN blastocysts? In the absence of 2PN
blastocysts, do we prioritize 0PN or 1PN blastocysts? To
address these issues, we designed a retrospective analysis in
a single infertility center of the obstetric and neonatal out-
comes of 0PN and 1PN embryos after vitrified-warmed single
blastocyst transfers and compared these 2PN embryos. PR,
AR, LBR, and the birthweights were the main focus in the cur-
rent study.
MATERIALS AND METHODS
Patients and Cycles

This was a retrospective analysis of the clinical outcomes of
transfer of vitrified-warmed single blastocysts showing zy-
gotic stages with 1PN, 0PN, and 2PN embryos. Cases of single
blastocyst transfer and singletons born from vitrified-warmed
cycles were included in the study. We excluded cases
involving 1PN zygotes arising from intracytoplasmic sperm
injection (ICSI), sperm or oocyte donation cycles, in vitro
maturation cycles, rescue ICSI, artificial oocyte activation cy-
cles, and any case involving preimplantation genetic testing.
Our final dataset included 13,167 2PN, 435 0PN, and 281 1PN
single blastocyst transfers, along with 151 0PN, 75 1PN, and
4,555 2PN live singleton newborns. The study was carried out
between March 2012 and March 2019 in the Reproductive
Medical Center of Peking University Third Hospital. The
Ethics Committee of Beijing University Third Hospital
approved this study (Reference no. 2019SZ-071).
VOL. 115 NO. 1 / JANUARY 2021
Fresh Cycles

All women underwent controlled ovarian hyperstimulation
by the use of GnRH antagonist or GnRH agonist protocols,
as described previously (12). Between 36 and 38 hours after
human chorionic gonadotropin administration, oocytes
were retrieved and fertilized by conventional in vitro fertiliza-
tion (IVF) or ICSI. In conventional IVF cycles, oocytes were
inseminated 3 to 4 hours after oocyte retrieval. Spermatozoa
were collected by the swim-up technique with 50,000 motile
sperm per milliliter in the insemination dish. For ICSI, the
removal of cumulus cells from oocytes was performed 2 hours
after retrieval, and ICSI was performed as previously
described (13). Normal fertilization was assessed by the pres-
ence of two pronuclei 16 to 18 hours after insemination. Em-
bryos were classified as either 2PN, 1PN, >2PN, or
nonpronuclear (0PN). Available embryos were transferred
72 hours after oocyte retrieval. Supernumerary cleavage-
stage embryos (including 0PN and 1PN embryos) that
remained after transfer or vitrification of cleavage-stage em-
bryos 72 hours after oocyte retrieval were further cultured to
the blastocyst stage, and blastocyst vitrification was per-
formed after a blastocyst was formed. The vitrification proto-
cols were performed according to standard procedures, as
previously described (14). To assess the ability of cleavage-
stage 1PN and 0PN embryos to develop to a blastocyst, the
study compared transferable blastocyst rates between
cleavage-stage 0PN, 1PN, and 2PN embryos in fresh cycles.
Vitrified-Warmed Cycles

Embryo transfers for vitrified-warmed cycles were performed
in either artificial hormone replacement or natural monitored
cycles. Natural cycles were used for women with regular
ovulatory cycles. Thawed embryo transfer was scheduled 5
days after ovulation. Luteal support was provided by intra-
muscular injections of progesterone (Shanghai General Phar-
maceutical Company, Shanghai, PR China) in oil (20–40 mg)
from the night of transfer to day 12, at which time serum hCG
levels were assessed. In artificial hormone replacement cycles,
we used oral estradiol to prepare the endometrium. Progester-
one was provided when the endometrial thickness and estra-
diol concentrations were suitable. Embryo transfer was
performed on day 7 after the administration of progesterone.
Hormone replacement therapy was continued until preg-
nancy test results were available. The serum hCG concentra-
tion was measured 12 days after embryo replacement. One
week later, transvaginal ultrasound was performed to confirm
an intrauterine pregnancy. In cases of pregnancy, steroid sup-
plementation was maintained until 12 weeks of gestation.
Outcome Parameters

The number of transfer times was calculated by taking this
time into account (for example, this is the first transfer and
the number of transfer times is 1). Pregnancies ending in mis-
carriages were classified as early abortions (%12 weeks) and
late abortions (>12 weeks). Gestational age was calculated by
adding 19 days from the date of blastocyst transfer. Prema-
ture delivery was defined as delivery at <37 gestational
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weeks. Postmature delivery was defined as delivery at R42
gestational weeks. Very low birthweight (LBW), LBW, and
high birthweight were defined as birthweights <1,500 g, <
2,500 g, and > 4,500 g, respectively. Very small for gesta-
tional age (SGA) and SGA newborns were defined as birth-
weights <3rd and <10th percentiles, respectively. Large for
gestational age (LGA) and very LGA were defined as birth-
weights >90th and >97th percentiles, respectively. Birth-
weight was strongly affected by gestational age; thus, we
used birthweight z scores to eliminate this effect. We calcu-
lated the birthweight z scores adjusted for neonatal gender
and gestational age according to the INTERGROWTH-21st
reference (15). The diagnoses of congenital malformations
at birth were performed on the basis of the Chinese Birth De-
fects Monitoring Program. All data relating to patient charac-
teristics and transfer outcomes were obtained from electronic
medical records.
Statistical Analysis

Patient characteristics, along with treatments and obstetric/
neonatal outcomes (continuous variables) were compared
by one-way analysis of variance, and comparisons of rates
were performed by a c2 test, with a continuity correction
test or Fisher’s exact test as appropriate. Multiple linear
regression analysis was performed to compare 0PN, 1PN, or
2PN zygotes with regard to gestational age, birthweight,
and z score while accounting for the following potential con-
founders: maternal age, maternal body mass index, type of
infertility, duration of infertility, paternal age, cause of infer-
tility (Supplementary Table 1), fertilization method (including
IVF and ICSI), vitrified-warmed transfer endometrial prepara-
tion, gestational age (used just for birthweight), and newborn
sex (used just for gestation age and birthweight). Logistic
regression analysis was used to analyze 0PN, 1PN, or 2PN zy-
gotes with regard to obstetric outcomes (including PR, AR,
early AR, late AR, BR, and LBR) and neonatal outcomes
(including premature delivery, postmature delivery, LBW,
high birthweight SGA, LGA, and very LGA) while accounting
for the following potential confounders: maternal age,
maternal body mass index, type of infertility, duration of
infertility, number of transfer times, paternal age, cause of
infertility (Supplemental Table 1), fertilization method
(including IVF and ICSI), and vitrified-warmed transfer
endometrial preparation. Statistical significance was defined
as a two-sided P value < .05 or corrected when multiple
comparisons occurred. All statistical analyses were
performed with Statistical Package for Social Sciences
software (SPSS, Inc.).

RESULTS
In this study, a total of 1,143,116 oocytes were retrieved in
102,064 cycles and 2,174 0PN, 1,495 1PN, and 44,161 2PN
blastocysts were vitrified (Supplemental Fig. 1). Finally, 435
0PN, 281 1PN, and 13,167 2PN vitrified-warmed single blas-
tocyst transfers were performed. These cycles resulted in 151,
75, and 4,555 live singleton newborns from 0PN, 1PN, and
2PN, respectively, vitrified-warmed single blastocyst trans-
fers. In fresh cycles, supernumerary cleavage-stage 1PN and
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0PN embryos that were further cultured to blastocyst stage
had a lower rate of transferable blastocysts than 2PN embryos
(Supplementary Table1).

The characteristics of patients and treatments in vitrified-
warmed blastocysts transfer (VBT) are presented in
Supplementary Table 2. PR, AR, BR, and LBR, were similar
when compared between the 0PN and 2PN groups after
VBT, based on logistic regression analysis (Table 1). When
the 1PN and 2PN groups were compared, there were no differ-
ences in PR, but the AR (odds ratio [OR] 1.764, 95% confi-
dence interval [CI] 1.065–2.974), especially in late AR (OR
3.231, 95% CI 1.413–6.639), was higher, and BR ( OR 0.697,
95% CI 0.493–0.987) and LBR (OR 0.701, 95% CI 0.496–
0.992) were lower in the 1PN group than in the 2PN group af-
ter logistic regression analysis (Table 1).

The characteristics of patients and treatments in live sin-
gletons are presented in Supplementary Table 3. The propor-
tion of very LGA singletons was greater in the 0PN group than
n the 2PN group, and all other parameters were similar when
determined by crosstabs analysis (Table 2). No differences
were found in live singletons between the 1PN and 2PN
groups when analyzed by crosstabs analysis (Table 2).
Furthermore, after regression analysis and adjustment for
other potential confounding factors, we found that the
mean birthweight was significantly greater (b 106.400, 95%
CI 23.101–189.699), the z score was higher (b 0.202, 95% CI
0.015–0.389) (Table3), and the proportion of very LGA single-
tons was greater (OR 1.976, 95% CI 1.191–3.279) (Table 4) in
the 0PN group than in the 2PN group; there were no signifi-
cant differences for any of the other neonatal outcomes. There
were no differences between the 1PN and 2PN groups with
respect to any of the neonatal outcomes, as determined by
regression analysis (Table 3 and Table 4).
DISCUSSION
During assisted reproductive technology cycles, 0PN and 1PN
zygotes are commonly observed at the time of fertilization
assessment. However, there has been significant debate over
the past 20 years as to whether or how we can transfer 0PN
and 1PN embryos. In this study, we found that the PR, AR,
and LBR of 0PN zygotes were similar to those of 2PN zygotes
after VBT, whereas singletons had a higher birthweight,
higher z score, and a greater proportion of very LGA newborns
in the 0PN group. Compared with 2PN zygotes, 1PN zygotes
had a similar PR but a higher AR and a lower LBR. These
data suggest that 0PN and 1PN zygotes can be transferred,
although we should prioritize 2PN zygotes when they are
available.

Early studies showed that the outcomes of 0PN or 1PN
embryo transfer were very poor (5, 6). However, more recent
studies have reported similar outcomes to those of 2PN zy-
gotes after VBT. These results may be due to the fact that blas-
tocyst culture can select more ‘‘normal’’ embryos for transfer
(16, 17). However, two chromosomal risks need to be consid-
ered when embryos are selected from blastocyst culture only
(18). First, chromosomal abnormalities (haploid, mosaic,
aneuploid, or chaotic karyotypes) still exist, and they may
occur in either 0PN, 1PN, or 2PN zygotes. Second, embryos
VOL. 115 NO. 1 / JANUARY 2021
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that are uniparental diploid cannot be excluded, thus creating
the need to consider the presence of 0PN and 1PN zygotes. We
found that PR, AR, and LBR in the 0PN group were similar to
those in the 2PN group; this is consistent with a previous
report by Li et al. (10). These results may be related to the ge-
netic status of the blastocyst transferred. Yin et al. (19) found
that 64.71% of 0PN zygotes had a normal chromosomal status
compared with 69.39% in the 2PN group. Further studies
showed that the proportions of uniparental diploid zygotes
were similar when compared between 0PN (75.51%) and
2PN (80.13%) groups (20). These results may indicate that
0PN blastocysts can be used in clinical practice because
they exhibit a chromosomal composition that is similar to
that of 2PN zygotes.

When comparing 1PN and 2PN zygotes, we found that PR
was similar, but AR was higher in the 1PN group. The higher
AR in the 1PN groupmay be related to the genetic status of the
blastocysts transferred. Notably, just 1PN-IVF blastocysts
were included in the current study, and the research on chro-
mosomal composition of 1PN-IVF blastocysts is very limited.
In a previous study, Yin et al. (19) reported that the proportion
of 1PN blastocysts with a normal chromosomal status was
lower than that of 2PN blastocysts (50.00% vs. 69.39%,
respectively). However, another study showed that there
was no difference in the proportion of zygotes with a normal
chromosomal status when compared between 1PN and 2PN
blastocysts (39.3 vs, 36.5%, respectively); furthermore, anal-
ysis of 15 embryos failed to detect any uniparental diploids
(21). Many studies have reported that 1PN zygotes or embryos
have a uniparental composition (22–25). Lin et al. (26) further
confirmed that 1PN blastocysts may be derived from a
parthenogenetic origin because haploid oocytes might
undergo spontaneous diploidization during blastocyst
development. Given the data arising from these studies, it is
possible that 1PN-IVF blastocysts may be derived from
uniparental diploid embryos. Therefore, further studies are
now needed to investigate the chromosomal status of 1PN-
IVF blastocysts, particularly with regard to uniparental
diploid status. When the high AR associated with 1PN
zygotes is considered, it does appear feasible to transfer
1PN embryos only when 2PN embryos are not available.
Furthermore, it is mandatory to provide patients with
genetic counseling and ensure that they are fully informed
of the potential risks before to 1PN embryo transfer.
Preimplantation genetic testing is also recommended.

Another concern is the birthweight of 0PN and 1PN new-
borns; only one case report has been published thus far (27). In
this study, we found no differences in birthweight between
1PN and 2PN zygotes; 0PN singletons had a higher birth-
weight and z score compared with 2PN singletons, and the
proportion of very LGA newborns was significantly greater
in the 0PN group than in the 2PN group. In other words,
0PN was associated with increased birthweight and a higher
risk for very LGA newborns. Several studies have reported
that epigenetic changes can affect neonatal outcomes (28, 29).
Other studies have shown that neonatal methylation patterns
are related to birthweight (30, 31), particularly in the high
birthweight centile (32). Previous research has confirmed
that DNA demethylation occurs in the male and female
113



TABLE 2

Neonatal outcomes of singleton live births in nonpronuclear zygotes, monopronuclear zygotes, and two-pronuclear zygotes.

Outcome 0PN (n [ 151) 1PN (n [ 75) 2PN (n [ 4,555)
P value

(0PN vs. 2PN)
P value

(1PN vs. 2PN)

Mean gestational age (wk) 38.30 � 1.52 38.25 � 1.42 38.34 � 1.77 0.792a 0.685a

<36 14 (9.27) 9 (12.00) 432 (9.48) 0.930b 0.462b

37-41 136 (93.59) 65 (89.69) 4101 (90.55) 0.989b 0.336b

R42 1 (0.66) 1 (1.33) 22 (0.48) 1.000c 0.833c

Birthweight (g) 3,438.31 � 548.66 3,362.27 � 520.51 3,379.58 � 521.22 0.169a 0.775a

z score 0.83 � 1.00 0.67 � 1.10 0.69 � 0.96 0.176a 0.608a

Very LBW (<1,500 g) 0 (0.00) 0 (0.00) 25 (0.55) 1.000d 1.000d

LBW (<2,500 g) 5 (3.31) 3 (4.00) 182 (4.00) 0.832b 1.000c

HBW (>4,500 g) 4 (2.64) 2 (2.67) 51 (1.12) 0.182c 0.483c

Very SGA (<3rd percentile) 0 (0.00) 1 (1.33) 27 (0.59) 1.000d 0.944c

SGA (<10th percentile) 2 (1.32) 2 (2.67) 80 (1.77) 0.934c 0.880c

LGA (>90th percentile) 46 (30.46) 17 (22.67) 1,221 (26.80) 0.319b 0.422b

Very large for gestational
age (>97th percentile)

26 (17.21) 8 (10.66) 486(10.66) 0.011b 0.999b

Newborn sex 0.591b 0.496b

Male 88 45 2,554
Female 63 30 2,001
Sex ratio, male/female 1.39 1.50 1.28 NA NA

Malformations 2 (1.32) 0 (0.00) 57 (1.25/4555) 1.000c 1.000d

Note: Data are presented as the number (%) or mean� standard deviation, unless stated otherwise. Statistical significance was defined as P< .025. 0PN¼ nonpronuclear zygotes; 1PN¼monop-
ronuclear zygotes; 2PN ¼ two-pronuclear zygotes; HBW ¼ high birthweight; LBW ¼ low birthweight; LGA ¼ large for gestational age; NA ¼ not applicable; SGA ¼ small for gestational age.
a One-way analysis of variance.
b Pearson c2 test.
c Continuity correction test.
d Fisher’s exact test.
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pronuclei of the zygote after fertilization (33). On the basis of
the above findings, we may make an assumption: if the origin
of a 0PN zygote is related to some ‘‘abnormal’’ zygotic deme-
thylation processes, and that these ‘‘abnormalities’’ can influ-
ence the birthweight of newborns. Further research is required
to address this possibility. The increased birthweight and a
higher risk for very LGA associated with 0PN zygotes raise
significant concern about the long-term safety of newborns
derived from 0PN, including cardiovascular disease and dia-
betes mellitus (11). Therefore, the transfer of 2PN embryos still
remains the first choice.

Our analysis clearly indicates that the priority method for
transfer is to use 2PN embryos. However, if 2PN blastocysts
are not available, would we transfer a 0PN or 1PN blasto-
cysts? According to current research, it is very difficult to
give a definite answer to these questions. The risk of 0PN
lies in the health of the offspring, whereas the risk of 1PN
lies in the high AB, particularly late abortion, which is very
TABLE 3

Results of multiple regression analysis of gestation age, birthweight, and

Variable

0PN vs. 2PN

b 95% CI Std. error P

Gestation age (wk) 0.081 �0.258 to 0.421 0.173 0
Birthweight (g) 106.400 23.101 to 189.699 42.489 0
z score 0.202 0.015 to 0.389 0.095 0
Note: Statistical significance was defined as a P value < .05. 0PN ¼ nonpronuclear zygotes; 1PN ¼
standard.
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harmful to the physical and mental health of the gravida. In
view of the insufficient number of 1PN singleton cases, our
findings related to the birthweights of 1PN embryos need
further confirmation. We therefore suggest preferring to
transfer 0PN blastocysts between 0PN and 1PN when 2PN
blastocysts are unavailable.

To our knowledge, this is the first study to investigate a
sufficient number of 0PN newborns and includes the largest
dataset relating to 0PN and 1PN blastocyst transfer. Our find-
ings are reliable and have significant value for clinical prac-
tice. Another advantage of our study is that we included only
cases involving single embryo transfer; this practice excludes
the potential effects arising from multiple embryo transfer.
For example, twin pregnancies arising from multiple embryo
transfer are associated with a higher AR and a higher inci-
dence of singletons of vanishing twins with a lower birth-
weight (34); these factors could affect AR and birthweight,
respectively. Therefore, single embryo transfer data are likely
z score in singleton live births.

1PN vs. 2PN

value b 95% CI Std. error P value

.639 0.249 �0.229 to 0.727 0.244 0.308

.012 �48.462 �165.824 to 68.901 73.103 0.994

.034 �0.138 �0.401 to 0.125 0.134 0.304
monopronuclear zygotes; 2PN ¼ two-pronuclear zygotes; CI ¼ confidence interval; Std. ¼
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TABLE 4

Results of logistic regression analysis of abnormal delivery and abnormal birthweight in singleton live births.

Variable

0PN vs. 2PN 1PN vs. 2PN

Unadjusted OR (95% CI) Adjusted OR (95% CI) Unadjusted OR (95% CI) Adjusted OR (95% CI)

Premature delivery 0.975 (0.558–1.705) 0.681 (0.313–1.483) 1.301 (0.644–2.630) 0.763 (0.272–2.142)
Postmature delivery 1.374 (0.184–10.258) 1.898 (0.243–14.817) 2.784 (0.370–20.930) 5.757 (0.697–47.550)
LBW (<2,500 g) 0.823 (0.333–2.031) 0.379 (0.047–3.086) 1.001 (0.312–3.208) 2.269 (0.475–10.838)
HBW (>4,500 g) 2.403 (0.857–6.737) 2.180 (0.652–7.280) 2.420 (0.578–10.127) 1.438 (0.188–11.005)
SGA (<10th percentile) 0.751 (0.183–3.083) 0.549 (0.075–4.003) 1.533 (0.370–6.353) 1.097 (0.148–8.147)
LGA (>90th percentile) 1.196 (0.841–1.702) 1.301 (0.853–1.982) 0.800 (1.464–1.380) 0.586 (0.283–1.215)
Very large for gestational

age (>97th percentile)
1.741 (1.130–2.685) 1.976 (1.191–3.279) 1.000 (0.477–2.094) 0.700 (0.252–1.994)

Note: 0PN¼ nonpronuclear zygotes, 1PN¼monopronuclear zygotes, 2PN¼ two-pronuclear zygotes, CI¼ confidence interval; HBW¼ high birthweight; LBW¼ low birthweight; LGA¼ large for
gestational age; OR ¼ odds ratio; SGA ¼ small for gestational age.

Li. Outcomes of 0PN and 1PN transfer. Fertil Steril 2020.
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to yield more accurate results than multiple embryo transfer
data, particularly with regard to abortion and birthweight.
However, some limitations to our study need to be considered.
First, the number of infants born after 1PN was relatively
small; our results relating to 1PN birthweight need to be
further confirmed with a larger number of cases. The lack of
time-lapse technology to assess zygote status may also repre-
sent another limitation. However, at present, the majority of
IVF cycles are performed without the use of time-lapse sys-
tems (35), and the majority of studies relating to 0PN or
1PN zygotes involved confirmation at the time of fertilization
assessment (8–10, 20, 21, 27). Therefore, the results of this
study may provide a more valuable suggestion for clinical
practice.

In conclusion, our findings indicate that the transfer of
2PN blastocysts should be prioritized because 0PN and 1PN
zygotes are associated with additional risk. 0PN and 1PN
blastocysts can be transferred if 2PN blastocysts are not avail-
able, but in such cases, genetic evaluation and provision of in-
formation to patients with regard to the associated risks are
mandatory.
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Resultados obst�etricos y neonatales tras las transferencias de un �unico blastocisto vitrificado-desvitrificado desarrollados a partir de
cigotos sin pron�ucleos y monopronucleares: un estudio de cohorte retrospectivo.

Objetivo: Evaluar los resultados obst�etricos y neonatales despu�es de las transferencias de un �unico blastocisto vitrificado-desvitrificado
desarrollados a partir de cigotos sin pron�ucleos (0PN) y monopronucleares (1PN).

Dise~no: Estudio de cohorte.

Entorno: Hospital afiliado.

Paciente(s): Este estudio fue un an�alisis retrospectivo de las transferencias de un �unico blastocisto vitrificado-desvitrificado proce-
dentes de 435 0PN y 281 1PN y de los nacidos �unicos de 151 0PN y 75 1PN, comparados con las 13167 transferencias de un �unico
blastocisto vitrificado-desvitrificado con dos pron�ucleos (2PN) y 4559 2PN nacidos �unicos, respectivamente.

Intervenci�on(es): Ninguna.

Principales medidas de resultado: La tasa de embarazo (PR), la tasa de aborto (AR), la tasa de nacido vivo (LBR) y el peso del reci�en
nacido �unico al nacer fueron las principales medidas de resultado.

Resultado(s): Las PR, AR y LBR fueron similares cuando se compararon entre los grupos 0PN y 2PN despu�es de la transferencia de
blastocisto vitrificado- descongelados. Sin embargo, el grupo 0PN tuvo un mayor peso al nacer, puntuaciones z m�as altas y una mayor
proporci�on de reci�en nacidos muy grandes para la edad gestacional. Al comparar los grupos 1PN y 2PN, encontramos que la PR fue
similar mientras que la AR fue mayor y la LBR fue menor. No se detectaron diferencias en los otros resultados neonatales.

Conclusi�on(es): Los resultados del presente estudio muestran que la transferencia de blastocistos 2PN debe priorizarse debido a una AR
m�as alta y una LBR m�as baja tras la transferencia de un blastocisto 1PN y un mayor peso al nacer despu�es de la transferencia de un
blastocisto 0PN en comparaci�on con la transferencia de un blastocisto 2PN. Nuestros datos indican la necesidad de preocuparse por
la seguridad de la transferencia de embriones 1PN y 0PN.
VOL. 115 NO. 1 / JANUARY 2021 117


	Obstetric and neonatal outcomes after the transfer of vitrified-warmed blastocysts developing from nonpronuclear and monopr ...
	Materials and methods
	Patients and Cycles
	Fresh Cycles
	Vitrified-Warmed Cycles
	Outcome Parameters
	Statistical Analysis

	Results
	Discussion
	References


