
ORIGINAL ARTICLE: FERTILITY PRESERVATION
Fifteen years of autologous oocyte
thaw outcomes from a large
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Objective: To review the outcomes of patients who underwent autologous oocyte thaw after planned oocyte cryopreservation.
Design: Retrospective cohort study.
Setting: Large urban university-affiliated fertility center.
Patient(s): All patients who underwent R1 autologous oocyte thaw before December 31, 2020.
Intervention(s): None.
Main OutcomeMeasure(s): The primary outcome was the final live birth rate (FLBR) per patient, and only patients who had a live birth
(LB) or consumed all remaining inventory (cryopreserved oocytes and resultant euploid/untested/no result embryos) were included. The
secondary outcomes were laboratory outcomes and LB rates per transfer.
Result(s): A total of 543 patients underwent 800 oocyte cryopreservations, 605 thaws, and 436 transfers. The median age at the first
cryopreservation was 38.3 years. The median time between the first cryopreservation and thaw was 4.2 years. The median numbers of
oocytes andmetaphase II oocytes (M2s) thawed per patient were 14 and 12, respectively. Overall survival of all thawed oocytes was 79%.
Of all patients, 61% underwent R1 transfer. Among euploid (n ¼ 262) and nonbiopsied (n ¼ 158) transfers, the LB rates per transfer
were 55% and 31%, respectively. The FLBR per patient was 39%. Age at cryopreservation and the number ofM2s thawedwere predictive
of LB; the FLBR per patient was>50% for patients aged<38 years at cryopreservation or who thawedR20M2s. A total of 173 patients
(32%) have remaining inventory.
Conclusion(s): Autologous oocyte thaw resulted in a 39% FLBR per patient, which is comparable with age-matched in vitro
fertilization outcomes. Studies with larger cohorts are necessary. (Fertil Steril� 2022;118:158-66. �2022 by American Society for
Reproductive Medicine.)
El resumen está disponible en Español al final del artículo.
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S everal women in the industrial-
ized world are now postponing
childbearing. The mean age and

rate of first birth in women aged R35
years are increasing in the United
States (1). This trend toward mother-
hood at a later age is credited to educa-
tional, professional, financial, and
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personal reasons (2, 3). Unfortunately,
the choice to delay procreation does
not delay the inevitable age-related
fertility decline (related to decreased
oocyte quantity and quality) (4). There-
fore, the choice to become a mother
later in life is often accompanied by
devastating costs—infertility, childless-
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ticle under the CC BY-NC-ND license (http://
ness, inability to achieve one’s desired
family size, and adverse pregnancy
outcomes (5, 6).

Oocyte cryopreservation (OC) is
now accepted as a fertility preservation
method for women facing age-related
fertility decline. This technology allows
women to postpone childbearing while
maintaining the option of having a bio-
logic child. Previous studies demon-
strate that OC results in euploidy and
pregnancy rates comparable with fresh
in vitro fertilization (IVF) (7–11) and
does not pose additional safety risks
compared with IVF (7, 12). After the
American Society for Reproductive
Medicine lifted the experimental label
from OC in 2012 (13), the use of this
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fertility preservation method increased dramatically (þ880%
in the United States from 2010 to 2016) (14).

Despite the growing demand for OC and the fact that pa-
tients reflect positively on OC (15–17), most patients who
have cryopreserved oocytes have not yet returned for thaw
(18, 19). Because most oocytes remain cryopreserved, there
is a scarcity of thaw data. There are some reports of
autologous oocyte thaws from national registries (12, 14,
20, 21) and individual fertility centers (18, 19, 22–27);
however, most include patients with infertility and cancer.
The inclusion of women with these medical diagnoses
makes it difficult to extrapolate these outcomes to women
cryopreserving oocytes solely because of age-related fertility
decline.

This paucity of oocyte thaw data proves challenging
when counseling patients about the pregnancy potential
from cryopreserved oocytes. Physicians and patients often
rely on predictive models that use data extrapolated from
oocyte donors and IVF patients with normal ovarian reserve
(28); however, the accuracy of these models remains un-
known, and some fear that OC may provide women with false
security rather than realistic expectations (29, 30). A better
understanding of the live birth (LB) rate from OC for age-
related fertility decline is necessary to inform patient
decision-making. Furthermore, the American Society for
Reproductive Medicine has called for up-to-date information
on this topic (31). Therefore, we conducted a retrospective
cohort study of all autologous oocyte thaws at our institution,
with the aim of publishing up-to-date information.

MATERIALS AND METHODS
Design

With New York University Institutional Review Board
approval (number S13-00389), we performed a retrospective
cohort study of all patients who froze or vitrified autologous
oocytes and then underwent R1 autologous oocyte thaw/
warming (‘‘thaw’’ will be used for consistency) cycle at the
New York University Langone Prelude Fertility Center before
December 31, 2020. Transfers from resultant embryos were
included if they occurred before July 1, 2021. We included
transfers that occurred up to 6 months after the last thaw to
capture transfers for patients who thawed oocytes at the
end of the study period.
Subjects

All patients who underwent R1 autologous oocyte thaw in
the study period were reviewed. Patients were excluded if
OC was performed for a medical indication, due to lack of
sperm, due to a natural disaster, in combination with em-
bryos, or as part of a research protocol where the intent was
to thaw oocytes in the following month. Patients were also
excluded if they had a cancer diagnosis or planned to use a
gestational carrier.
Data Collection and Outcomes

Data regarding OC, oocyte thaw, and embryo transfer cycles
were obtained from electronic medical records. Collected OC
VOL. 118 NO. 1 / JULY 2022
data included the following: date; patient age; and cryopres-
ervation method (slow freezing vs. vitrification vs. both).
Collected thaw data included the following: date; patient
age; number of total oocytes, metaphase I oocytes (M1s),
and metaphase II oocytes (M2s) thawed and surviving thaw;
number of embryos with 2-pronuclear (2PN) fertilization
and for preimplantation genetic testing (PGT), cryopreserva-
tion, or fresh transfer; and ploidy results. Collected transfer
data included the following: date; patient age; number of em-
bryos transferred; whether transferred embryos were fresh or
cryopreserved; whether transferred embryos underwent PGT
and ploidy result; and implantation and LB outcomes. Im-
plantation was defined as R1 intrauterine gestational sac
on ultrasound. We also ascertained whether patients had re-
maining inventory (cryopreserved oocytes or resultant
euploid/untested/no result embryos in storage at our facility
or that have been transported to another facility, donated,
or discarded) as of July 1, 2021.

The primary outcome was the final LB rate (FLBR). This
outcome was defined per patient, and only patients who
had an LB or consumed all remaining inventory were
included. The secondary outcomes were laboratory outcomes,
implantation rate (IR) per number of embryos transferred,
spontaneous abortion rate (SABR) per transfer, and LB rate
(LBR) per transfer. Two LBs resulted from double embryo
transfers with 1 embryo created from a thawed oocyte and
1 embryo created from a fresh oocyte retrieved during an
IVF cycle; these LBs were excluded from transfer outcomes
and FLBR.

Notably, some patients thawed oocytes from multiple re-
trievals in 1 thaw cycle, whereas others thawed oocytes from 1
retrieval in multiple thaw cycles. Therefore, to interpret the
data and produce results helpful for patient counseling,
several variables were summed and treated per patient.
OC, Thawing, and Embryo Transfer

Ovarian stimulation protocols were determined by the treat-
ing physician on the basis of age and ovarian reserve. Be-
tween 2004 and 2015, all retrieved M1s and M2s were
cryopreserved; after 2015, M1s were only cryopreserved if
<15 M2s were retrieved during the same OC cycle.

Oocytes were cryopreserved with slow freezing or vitrifi-
cation using previously described techniques (10). During our
laboratory’s transition from slow freezing to vitrification, a
combination of both technologies was often used to cryopre-
serve oocytes from a single retrieval. Therefore, some patients
had a combination of slow-frozen and vitrified oocytes (from
1 OC cycle and/or different OC cycles). All OC cycles per-
formed after July 2011 involved vitrification alone.

Oocytes were thawed using previously described tech-
niques (10). Intracytoplasmic sperm injection was used to
fertilize all oocytes. Embryos were cultured until transfer
(days 3–7 on the basis of physician orders), trophectoderm bi-
opsy for PGT, or cryopreservation at the blastocyst stage on
days 5–7. Preimplantation genetic testing was performed
with array comparative genomic hybridization or next-
generation sequencing on the basis of what technology was
standard at the time of thaw.
159
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Our center routinely counsels all patients on the advan-
tages and disadvantages of PGT. Advantages discussed
include the ability to stratify embryos for selection and the
knowledge of future reproductive potential. Disadvantages
discussed include the financial cost, low but nonzero rates
of technical error and ‘‘no result’’ embryos, and possibility
of having no embryos to biopsy or no euploid embryos to
transfer as well as the potential distress associated with these
outcomes. The decision regarding whether or not to perform
PGT is ultimately a shared decision between the treating
physician and patient.

Before embryo transfer, saline infusion sonohysterogra-
phy was performed to confirm that the uterine cavity was
adequate for embryo transfer. Endometrial preparation for
embryo transfer was determined by the treating physician.
For fresh transfer of thawed autologous oocytes, a pro-
grammed or hormone-replaced protocol was used. For frozen
transfer of thawed autologous oocytes, a programmed, natu-
ral cycle, or modified natural cycle (with letrozole, clomi-
phene citrate, or injectable gonadotropins) protocol was
used as determined by the patients’ physician. In programmed
cycles, patients were given oral estradiol forR10 days or un-
til the endometrium measured R7 mm in thickness. Then,
progesterone in oil (50 mg daily) was administered, either
alone or alternating with vaginal progesterone, and embryo
transfer was planned for the appropriate day. Estrogen sup-
plementation and progesterone supplementation were
continued until a negative pregnancy test or 10 weeks of
gestation. In natural cycles, follicular growth and hormones
were monitored until both the endometrium was R7 mm in
thickness and a dominant follicle measuredR18 mm. Ovula-
tion was then triggered with human chorionic gonadotropin
or confirmed via a drop in serum estradiol levels and an in-
crease in the progesterone level above 1 ng/m. After ovula-
tion, progesterone was supplemented via vaginal
suppository (Crinone 8% daily or Endometrin 100 mg 3 times
daily), and embryo transfer was performed on day 6 of pro-
gesterone supplementation. Progesterone supplementation
was continued until a negative pregnancy test or 8 weeks of
gestation. Modified natural cycles used the same natural cycle
criterion but with the addition of letrozole, clomiphene cit-
rate, or injectable gonadotropins for added endometrial
preparation.
Statistical Analysis

Continuous variables were assessed for normality using the
Kolmogorov-Smirnoff test, found to be nonparametric, and
compared with the Mann-Whitney U tests. Categorical vari-
ables were analyzed using the c2 tests. Logistic regression
was used for modeling and adjustment of covariates to eval-
uate the outcome of LB. An alpha error of 0.05 was considered
significant. The results are reported as medians with inter-
quartile ranges (IQRs) or percentages.

RESULTS
A total of 543 patients met the inclusion criteria. These pa-
tients underwent 800 OCs, 605 oocyte thaws, and 436 embryo
transfer cycles. The first OC was performed in 2005; 51% of
160
patients first underwent OC in 2005–2012, and 49% of pa-
tients first underwent OC in 2013–2020. The first oocyte
thaw was performed in 2006; a sharp increase in thaws
occurred thereafter, with 70% occurring from 2016–2020.

The median age at the first OC was 38.3 (IQR, 36.8–39.7)
years. At the first OC, 8% of patients were <35 years old
(youngest, 27 years old), 80% were 35–40 years old, and
12% were R41 years old (oldest, 44 years old). Oocyte cryo-
preservation was performed at our facility for 89% of patients,
an outside facility for 9% of patients, and both for 2% of pa-
tients. Moreover, 68%, 22%, and 9% of patients underwent 1,
2, and R3 OC cycles, respectively (median OC cycles, 1;
maximum OC cycles, 8). The cryopreservation methods were
vitrification for 72% of patients, slow freezing for 4% of pa-
tients, and both for 24% of patients (Supplemental Table 1,
available online).

The median time between the first OC and thaw was 4.2
(IQR, 2.9–5.6) years. The longest time between the first OC
and thaw was 12.6 years. The median age at the first thaw
was 42.6 (IQR, 41.0–44.3) years. Moreover, 90%, 10%, and
<1% of patients underwent 1, 2, andR3 thaws, respectively.

The median numbers of oocytes and M2s thawed per pa-
tient were 14 (IQR, 9–20) and 12 (IQR, 8–18), respectively.
Overall cryopreserved oocyte survival was 79%; 24% of pa-
tients had 100% oocyte survival and 1% of patients had no
oocyte survival. The 2PN zygote fertilization rate was 66%
of surviving oocytes. Among patients with surviving oocytes,
8% had 100% 2PN fertilization and 2% had no 2PN fertiliza-
tion. Among patients with all oocytes vitrified, the oocyte sur-
vival rate was 78%, and the 2PN fertilization rate was 65%;
among patients with all oocytes slow-frozen, the oocyte sur-
vival rate was 78%, and the 2PN fertilization rate was 61%;
and among patients with oocytes cryopreserved with both
methods, the oocyte survival rate was 82%, and the 2PN
fertilization rate was 69%. There were no significant differ-
ences in the oocyte survival (P¼ .83) or fertilization (P¼ .18)
rates between the vitrification and slow freezing groups.

All patients thawed R1 M2, and 60% (n ¼ 327) thawed
R1 M1. Cryopreserved M2 survival was higher than cryopre-
served M1 survival (80% vs. 68%, P< .0001). Among patients
who thawed R1 M1, 9% (n ¼ 30) had R1 M1 form a usable
embryo (defined as an embryo for fresh transfer, PGT, or cryo-
preservation). In total, 25% of thawed M2s and 3% of thawed
M1s led to usable embryos (P< .0001). Ultimately, there were
6 single embryo transfers of embryos from M1s, and 1 re-
sulted in LB. There were also 6 embryo transfers with a com-
bination of embryos from M1s and M2s, and 1 resulted in LB.

When patients returned for thaw, the plan was for fresh
transfer of untested embryos for 26% of thaws, PGT for
73% of thaws, and embryo cryopreservation without PGT
for 1% of thaws. When the plan was for fresh transfer of un-
tested embryos, 91% of thaws led toR1 embryo for transfer.
When the plan was for PGT, 54% of thaws led to R1 euploid
embryo. Fifteen percent of thaws led to no usable embryos.

Among patients who have thawed all oocytes, 1.7% had
no oocytes that survived thaw, 15% had no usable embryos,
and 36% had no euploid/untested embryos to transfer
(Supplemental Table 2, available online). Patients aged R41
years were more likely to have no usable embryos (P< .02)
VOL. 118 NO. 1 / JULY 2022



FIGURE 1

Overview of oocyte thaw outcomes. ✦ includes 10 patients who had 1 pregnancy from thawed oocytes (9 with twins and 1 with triplets), 13
patients who had 2 separate pregnancies from thawed oocytes, and 1 patient who had 3 singleton live births from thawed oocytes. * includes
1 patient with an unknown birth outcome (ongoing at last contact) and 2 patients who had singleton pregnancies from double embryo
transfers involving 1 embryo created from a thawed oocyte and 1 embryo created from a fresh oocyte retrieved during an in vitro fertilization
cycle. Remaining inventory is defined as cryopreserved oocytes or resultant euploid/untested/no result embryos that are currently stored at our
facility or that have been transported to other facilities, donated, or discarded. n ¼ number of patients; PGT ¼ preimplantation genetic testing.
Cascante. Fifteen years of oocyte thaw outcomes. Fertil Steril 2022.
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and no euploid/untested embryos to transfer (P< .003) than
patients aged %38 and 38–40 years.

Among patients who thawed all oocytes and planned PGT
for all thaws, 17% had no embryos to biopsy, 46% had no
euploid embryos, and 54% had R1 euploid embryo
(Supplemental Table 3, available online)). Older patients
were more likely to have no embryos for biopsy (P%.04)
and less likely to have R1 euploid embryo (P%.006).

A total of 332 patients (61% of those who thawed oocytes)
underwent R1 transfer at our center before July 1, 2021
(Fig. 1). The median time between the first OC and transfer
was 4.6 (IQR, 3.4–6.0) years. The median age at the first trans-
fer was 42.8 (IQR, 41.2–44.5) years. Thirty-six percent of
transfers were fresh, with 2% using rush PGT, and 64% of
transfers were frozen, with 98% using PGT. Most patients
(79%) underwent single embryo transfer. Ninety percent of
transfers involved day 5 or 6 embryos; there were 25 day 3,
1 day 4, and 15 day 7 transfers. Eighty-seven percent of trans-
fers involved blastocysts. Across all ages and transfer types,
the IR, SABR, and LBRwere 46%, 14%, and 46%, respectively.
Among day 3 transfers, the IR, SABR, and LBR were 12%,
40%, and 12%, respectively. Among patients who thawed oo-
cytes but did not undergo transfer, the most common reasons
were no euploid embryos after PGT (45%) and embryo arrest
(27%).

Table 1 displays the thaw and transfer outcomes by age at
the first OC. Patients aged <38 years at the first OC thawed
more oocytes and M2s than patients aged 38–40 and R41
years (P%.003); the numbers of oocytes (P¼ .42) and M2s
VOL. 118 NO. 1 / JULY 2022
(P¼ .11) thawed did not differ between patients aged 38–40
andR41 years. The oocyte and M2 survival rates were higher
in patients aged 38–40 years than in patients aged <38 and
>41 years (P%.001). Patients aged <38 years had more us-
able embryos (P%.02) and more euploid embryos among bio-
psied embryos (P%.0001) than patients aged 38–40 andR41
years. Patients aged 38–40 years had more euploid embryos
among biopsied embryos than patients aged R41 years
(P%.0001). Patients aged R41 years were less likely to un-
dergo transfer than patients aged <38 years (P%.02) and
transferred more embryos per transfer than patients aged
<38 years (median, 1.5 vs. 1.0; P%.008). Patients aged <38
years were more likely to transfer a euploid than patients
aged 38–40 and R41 years (P%.0002), and patients aged
38–40 years were more likely to transfer a euploid than pa-
tients agedR41 years (P%.001). The IR was higher in patients
aged <38 years than in patients aged 38–40 and R41 years
(P%.004). The SABR and LBR were not different between
age groups.

Supplemental Figure 1(available online) displays the
euploid and nonbiopsied embryo transfer outcomes. Among
euploid transfers (n ¼ 262), the IR, SABR, and LBR were
65%, 12%, and 55%, respectively. Among nonbiopsied trans-
fers (n ¼ 158), the IR, SABR, and LBR were 29%, 19%, and
31%.

There were 2 transfers of aneuploid embryos and 10
transfers of mosaic embryos. The aneuploid transfers did
not result in pregnancy. Among mosaic transfers, 6 involved
low levels, and 4 involved high levels; 5 resulted in LB (4 from
161
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low levels, 1 from a high level). Thus, among mosaic trans-
fers, the IR, SABR, and LBR were 55%, 0, and 50%,
respectively.

In our cohort, the FLBR per patient was 39%. The FLBR
was not different on the basis of OC location (40% for pa-
tients who cryopreserved at our facility vs. 27% for patients
who cryopreserved elsewhere, P¼ .10). Patients aged <38
years at the first OC had an FLBR of 51%, which was higher
than those of patients aged 38–40 andR41 years at the first
OC (P%.009) (Fig. 2). Patients who underwent 1 OC cycle
thawed fewer M2s (11 vs. 14, P%.00001) and had a lower
FLBR (37% vs. 49%, P%.04) than patients who underwent
2 OC cycles (Supplemental Table 4, available online)). Ulti-
mately, 95 (40%), 75 (31%), and 14 (22%) patients aged
<38, 38–40, and R41 years, respectively, at the first OC
achieved LB. These percentages differ from the FLBRs
because they include patients with remaining inventory.
Two patients aged 43 years at OC had LBs from thawed oo-
cytes, but OC at R44 years did not result any LBs (n ¼ 0/5
patients).

When patients were stratified by number of M2s thawed
(Table 2 and Supplemental Fig. 2, available online), those
who thawed 0–9 M2s had a lower FLBR than those who
thawed 10–14, 15–19, and R20 M2s (P%.002). Across all
age groups, patients who thawed R20 M2s had a 58%
FLBR. Patients aged <38 years who thawed R20 M2s had
a 70% FLBR.

In a multiple logistic regression model controlling for
age at the first OC, cryopreservation duration, and number
of M2s thawed, age at the first OC (B ¼ �0.120; adjusted
odds ratio [aOR], 0.89; 95% confidence interval [CI], 0.82–
0.96; P%.004) and the number of M2s thawed (B ¼ 0.039;
aOR, 1.04; 95% CI, 1.02–1.06; P%.001) were predictive of
LB, but cryopreservation duration (B ¼ �0.001; aOR, 1.00;
95% CI, 0.99–1.01; P¼ .76) was not. The Hosmer and Leme-
show test was nonsignificant for all analyses.

Our patients have 211 children (including 11 sets of
twins and 1 set of triplets) from thawed oocytes. A total of
183 patients had R1 LB, and 24 patients had R2 LBs. One
additional patient had an unknown birth outcome (preg-
nancy was ongoing at last contact).

The numbers of patients with multiple LBs were 20 with
2 children (9 with twins and 11 with 2 singletons) and 4 with
3 children (1 with triplets, 2 with twins followed by a
singleton, and 1 with 3 singletons).

As of July 1, 2021, 173 patients (32%) have remaining
inventory. Thirty-eight patients have remaining oocytes,
108 patients have remaining embryos, and 27 patients
have a combination of both. Among patients with remaining
embryos, 118 have euploid embryos, and 17 have embryos
with unknown ploidy. Moreover, 42% of patients with re-
maining inventory do not have an LB from OC owing to a
transfer at our center.
DISCUSSION
As OC utilization increases, outcome data should be pub-
lished so patients can make informed decisions about the
value of OC in securing their reproductive futures. To our
VOL. 118 NO. 1 / JULY 2022



FIGURE 2

Final live birth rate per patient by age at the first cryopreservation;
95% confidence intervals are shown. Live births include 1
pregnancy with an unknown outcome (ongoing at last contact).
The median number of oocyte cryopreservation cycles for each
group was 1. n ¼ number of patients.
Cascante. Fifteen years of oocyte thaw outcomes. Fertil Steril 2022.
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knowledge, this is the largest US report of thaw outcomes
from OC performed for age-related fertility decline. Our pa-
tients underwent a median of 1 OC cycle, which yielded a
39% FLBR per patient. This FLBR is comparable with the
LBR of women aged 38 years (median age at the first OC in
this cohort) who underwent fresh IVF (32) and LBRs from
OC at other high-volume centers (19, 24).

The median age at thaw was 42.6 years, an age at which
in vivo oocytes rarely result in pregnancy. Most patients aged
<38 years at OC or who thawed R20 M2s had R1 LB from
OC. Unsurprisingly, multiple logistic regression demonstrated
that age at OC and the number of M2s thawed were predictive
of LB. Importantly, cryopreservation duration was not predic-
tive of LB.

The median age at the first OC in this cohort (38 years)
was older than the optimal age for OC. Most physicians
now recommend OC at %35 years. Most patients in this
cohort cryopreserved oocytes between 2005 and 2012. During
this time, OC was experimental and was not covered by insur-
ance or employers. Thus, several patients who underwent OC
during this period were concerned about their current, rather
than their future, reproductive potential. In 2020, the median
TABLE 2

Final live birth rate per patient by age at the first cryopreservation and nu

Age at the first
cryopreservation 0–9 M2s thawed 10–14 M2s t

All ages (n ¼ 467) 24% (43/176) 45%a (54/
<38 y (n ¼ 187) 36% (16/45) 54% (32/
38–40 y (n ¼ 219) 23% (23/100) 37%a (18/
R41 y (n ¼ 61) 13%c (4/31) 33% (4/1
Notes: Live births include 1 pregnancy with an unknown outcome (ongoing at last contact). M2s ¼
a Significantly higher than in the 0–9 M2s thawed group (P< .05).
b Significantly higher than in the 0–9 and 15–19 M2s thawed groups (P< .05).
c Significantly lower than in the %38 years age group (P< .05).

Cascante. Fifteen years of oocyte thaw outcomes. Fertil Steril 2022.
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age of OC patients at our center was 35 years, and 44% of OC
patients were<35 years old. Because age at OC is predictive of
LB, the FLBR among patients aged <35 years is likely higher
than our reported FLBR. Our cohort did not contain enough
patients aged <35 years to meaningfully examine the FLBR
in this subgroup. Future studies should determine the optimal
age for OC.

In contrast to previous studies (19), we report 14 LBs from
patients who underwent OC at the age of 41–43 years. LB from
OC at this age is unlikely, but still possible. Importantly, we do
not report any LBs from OC at R44 years.

Patients who underwent 1 OC cycle had a lower FLBR
than patients who underwent 2 OC cycles, suggesting
that a second OC cycle improves the likelihood of LB. The
number of patients with R3 OC cycles was small (n ¼
34), making it difficult to interpret outcomes in this sub-
group; however, the FLBR in this subgroup was not higher
than the FLBR in the 1 or 2 OC cycle subgroups. Patients
who underwent R3 OC cycles were older but did not
thaw more M2s, than patients who underwent 2 OC cycles.
Furthermore, patients who underwent R3 OC cycles had
fewer M2s retrieved per OC cycle than patients who under-
went 1 or 2 OC cycles. Thus, we believe that patients in our
cohort who underwent R3 OC cycles have poor prognostic
factors. If these patients had similar demographics to pa-
tients in other subgroups, we expect that a third OC cycle
would have increased FLBR.

Importantly, 73 patients in our cohort without LB from
OC have remaining inventory. Our FLBR may be an underes-
timate because it does not include these patients. For example,
if we assume that these patients each have 1 euploid embryo
and 55% achieve LB after transferring that embryo, our FLBR
would increase to 43%. Further research should explore why
several patients have remaining inventory, despite not
achieving LB and R6 months elapsing since thaw.

Twenty-four patients had R2 LBs from OC, and 14 pa-
tients had R2 transfers, which resulted in LB. Thus, OC can
help patients achieve their ideal family size, even ifR1 child.
Interestingly, most patients (55%) with R1 LB from OC have
remaining inventory. Future studies should determine how
many of these patients will return to expand their families
and how many will be successful. Forthcoming research
should also examine the rate of discarded/unused reproduc-
tive tissue after oocyte thaw.
mber of M2s thawed.

hawed 15–19 M2s thawed ‡20 M2s thawed

120) 44%a (38/87) 58%a (49/84)
59) 41% (16/39) 70%b (31/44)
49) 49%a (19/39) 48%a (15/31)
2) 33% (3/9) 33%c (3/9)
metaphase II oocytes; n ¼ number of patients.
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Cryopreserved M1s are less likely to survive or form us-
able embryos than cryopreserved M2s; however, 1 LB re-
sulted from a thawed M1. Thus, M1 cryopreservation may
be a viable option for patients with a low M2 yield. Further
discussion of M1 cryopreservation is beyond the scope of
this study but is being researched at our center. To our
knowledge, this is the first report of an LB from a cryopre-
served M1.

This study’s major strength is that it reports real clinical
outcomes, rather than modeled data, which are most of
what has been published on OC outcomes. We provided an
FLBR per patient—the most helpful parameter when coun-
seling patients pursuing OC. In Table 2, we stratified the
FLBR by age at the first OC and the number of M2s thawed;
these real clinical outcomes can help physicians provide
personalized patient counseling. These outcomes not only
provide patients with realistic expectations but can also assist
them in deciding whether to pursue additional OC cycles to
obtain more oocytes.

Our FLBR for patients who thawed 0–14 M2s was compa-
rable Brigham and Women’s Hospital’s model (33), but our
FLBRs for patients who thawed more M2s were lower than
the model’s. The model predicted LBRs were above the 95%
CIs of our FLBRs for patients with a median age of 38 years
who thawed 15–19 orR20 M2s. Therefore, OC models should
be used cautiously because they likely overestimate the LBRs
for certain patients. We suggest that actual clinical outcomes
be used for patient counseling.

This study is limited by the relatively small number of pa-
tients available for inclusion. This reflects the time lag be-
tween OC and thaw and the low utilization rate of
cryopreserved oocytes (18, 19). Consequently, finding signif-
icance when stratifying patients by age, number of oocytes
thawed, or other parameters is difficult. Our 95% CIs for the
FLBR at various ages and numbers of M2s thawed were
wide, reflecting the small sample size in each subgroup.
Larger studies are necessary to more accurately detect differ-
ences in the FLBR on the basis of age and the number of oo-
cytes thawed.

Thaw approaches varied widely among our patients.
Some split oocytes from 1 OC into multiple thaws, whereas
others combined oocytes from multiple OCs into 1 thaw.
Some planned for fresh transfer, whereas others pursued
PGT. Identifying an ideal approach to thawing is difficult
given the diverse strategies in this small cohort. This topic
should be explored asmore women return to use their oocytes.

There have been several studies and trials evaluating the
utility and efficacy of PGT for transfer success and cumulative
LBR (34–39); however, all studies to date have focused on
fresh oocytes that have not undergone freezing. There are
not any trials exploring the use of PGT with embryos
created from thawed oocytes. Thus, it is unknown whether
PGT improves the LBR in our unique population of patients
using embryos created from thawed oocytes. Further studies
are needed to answer this question.

Our data are from a single high-volume urban university-
affiliated institution and may not be generalizable to other
centers. Additional studies from a variety of geographic
locations and center types are necessary.
164
In conclusion, autologous OC is a viable fertility preserva-
tion method that results in LB for 39% of patients. Most pa-
tients who were <38 years at OC or who thawed R20 M2s
had a child from oocyte thaw. This study is the largest US
report of thaw outcomes from OC performed for age-related
fertility decline and provides important insight into OC out-
comes. Our results provide realistic expectations for those
considering OC and demonstrate that OC empowers women
with reproductive autonomy.
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ORIGINAL ARTICLE: FERTILITY PRESERVATION
Quince a~nos de resultados de descongelaci�on de ovocitos aut�ologos de un gran centro de fertilidad con sede universitaria.

Objetivo: Revisar los resultados de las pacientes que se sometieron a descongelaci�on aut�ologa de ovocitos despu�es de la
criopreservaci�on planificada de ovocitos.

Dise~no: Estudio de cohorte retrospectivo.

Lugar: Gran centro de fertilidad afiliado a una universidad urbana.

Paciente(s): Todos los pacientes que se sometieron al menos 1 ciclo de descongelaci�on aut�ologa de ovocitos antes del 31 de diciembre
de 2020.

Intervenci�on(es): Ninguna.

Principales medidas de resultados: el resultado primario fue la tasa final de nacido vivo (FLBR) por paciente, y solo fueron includos
los pacientes que tuvieron un nacido vivo (LB) o consumieron todo el inventario restante (ovocitos criopreservados y embriones eu-
ploides/no probados/sin resultado resultantes). Los resultados secundarios fueron los resultados de laboratorio y las tasas de LB por
transferencia.

Resultado(s): Un total de 543 pacientes se sometieron a 800 criopreservaciones de ovocitos, 605 descongelaciones y 436 transferen-
cias. La mediana de edad en la primera criopreservaci�on fue de 38,3 a~nos. La mediana de tiempo entre la primera criopreservaci�on y la
descongelaci�on fue de 4,2 a~nos. La mediana del n�umero de ovocitos y ovocitos en metafase II (M2) descongelados por paciente fue de 14
y 12, respectivamente. La supervivencia global de todos los ovocitos descongelados fue del 79%. De todos los pacientes, el 61% tuvo al
menos una transferencia. Entre las transferencias euploides (n¼ 262) y no biopsiadas (n¼ 158), las tasas de LB por transferencia fueron
del 55% y el 31%, respectivamente. El FLBR por paciente fue del 39%. La edad en la crioconservaci�on y el n�umero de ovocitos MII de-
scongelados fueron predictivos de LB; el FLBR por paciente fue>50% para pacientes de<38 a~nos en la crioconservaci�on o que descon-
gelaron al menos 20 ovocitos M II. Un total de 173 pacientes (32%) tienen todavía ovocitos criopreservados.

Conclusi�on(es): La descongelaci�on de ovocitos aut�ologos dio como resultado un FLBR del 39% por paciente, que es comparable con los
resultados de la fertilizaci�on in vitro de la misma edad. Son necesarios estudios con cohortes de mayor tama~no.
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