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Cumulative live birth rates with autologous =

oocytes plateau with fewer number of cycles
for each year of age >42

David B. Seifer'”, Sarah F. Wang' and David Frankfurter'

Abstract

Objective To disaggregate the Society for Assisted Reproductive Technology Clinic Outcome Reporting System
(SART CORS) age category of “>42"and compare age-stratified cumulative live birth rates (CLBR) >42 years old.

Design Retrospective cohort study of autologous linked ART cycles.
Setting United States (US) National ART Database.

Patient(s) Women >42 years old without a history of prior ART cycles who underwent ART between 2014-2020
as reported to the SART CORS database.

Intervention(s) Disaggregate the SART CORS age category of “>42"into age-stratified cumulative live birth rates
(CLBR).

Main Outcome Measure(s) Age-stratified cumulative live birth rates (CLBR) for women >43 years old.

Results Between 2014-2020, 24,650 women >42 years old without history of prior ART underwent 58,132 cycles,
resulting in 1,982 live births. Women ages 43, 44, 45, 46, 47, 48, 49,> 50 achieved maximal CLBR of 9.7%, 8.6%, 5.0%,
3.6%, 2.5%, 1.5%, 2.7%, 1.3%, respectively. CLBR for women between 43-45 were significantly higher compared

to those 46 and older (p <0.05). Among women 46 and older, CLBR were not significantly different. Women ages

43 and 44 did not exhibit a significant increase in CLBR beyond the 5th cycle. Age 45 and 46 reached CLBR plateau
by the 3rd cycle. Age >47 CLBR plateaued after the first cycle. After adjusting for age, race/ethnicity, BMI, nulliparity,
etiology of infertility, number of oocytes retrieved, embryos transferred, blastocyst transfer, use of ICSI, PGT, and ART
treatment cycle number, there was no association between markers of ovarian reserve (day 3 FSH and random AMH
levels) and live birth for women>42.

Conclusions While CLBR of autologous cycles from women 42 or younger generally plateau by cycle number 5, age-
stratified cycles from women > 42 plateau after fewer cycles to maximize CLBR. Patient and physician expectations

for maximum CLBR beyond 42 may be practically based on fewer planned cycles before reaching an age-specific
CLBR plateau than may have been previously expected.
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Introduction

The United States lacks contemporary, publicly avail-
able, autologous oocyte assisted reproductive technology
(ART) age-stratified outcome data for patients>42 years
old. After 2015, the CDC aggregated outcome data
beyond age 42 or 43, depending on the year [1, 2]. Dis-
crete, non-aggregated, age-specific outcome information
is required to appropriately counsel women>42 consid-
ering autologous ART. In 2018, 11,725 retrieval cycles,
8.7% of all US. retrieval cycles, were performed for
patients >42 years old [1].

While donor egg IVE, may be encouraged, many do not
accept this option [2]. Attitudes regarding egg donation
vary greatly based on ethnicity and religious affiliation
[3]. Often, couples may feel compelled to achieve “peace
of mind” by trying everything they can to conceive a bio-
logical child [2]. The drive to use one’s own eggs is further
incentivized when insurance benefits cover autologous
IVF and exclude donor egg IVF [4, 5]. Poor prognosis
patients commonly undertake multiple attempts at IVF
before giving up or transitioning to donor egg IVF [6].

There are a few studies analyzing live birth rates (LBR)
in women over the age of 42 [7-10] and even fewer
assessing cumulative live birth rates (CLBR) in older
women. The largest of these studies examined fewer
than 1300 cycles [11, 12]. In 2010, Stern et al. analyzed
the Society for Assisted Reproductive Technology Clini-
cal Outcomes Reporting System (SART CORS) database
to describe the cumulative live birth rates for age groups
(< 35; 35-37; 38—40; 41-42; and >43) as provided by the
Centers for Disease Control (CDC) under the Fertility
Clinic Success Rate and Certification Act (FCSRCA) of
1992. The CDC’s ART National Summary Reports prior
to 2016 revealed an appreciable decline in pregnancy
likelihood beyond age 42 which ultimately approached
zero [1]. It is essential to define the point beyond which
the pursuit of autologous IVF becomes futile. Unfortu-
nately, the literature remains deficient in discrete age-
specific CLBR data for women>42 years of age. We
disaggregated the SART CORS >42-year-old designation,
and compared autologous egg IVF CLBR for each year of
age >42 years to attempt to determine the point at which
cycle CLBR plateaued. Plateauing was defined as the
point beyond which additional ART cycles did not statis-
tically increase CLBR.

Material and methods

Study design

This was a retrospective cohort study of initial (no
prior history of ART) autologous linked ART cycles of
women >42 between 2014-2020 derived from the SART
CORS database. Beginning in 2014 SART CORS, linked
all transfers regardless of fresh or frozen to their specific
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index retrieval. This study was deemed exempt from
review by the Yale Institutional Review Board because
it relied on anonymous and de-identified data. SART
CORS data were collected through voluntary submis-
sion, verified by SART, and reported to the Centers for
Disease Control and Prevention (CDC) in compliance
with the FCSRCA of 1992 (Public Law 102-493). In 2004,
SART gained access to the SART CORS data system for
the purposes of conducting research. By 2019, 81% of US
IVF clinics were SART members reporting 90% of all IVF
cycles in the US [13].

The data in the SART CORS are validated annually
with some clinics receiving on-site visits for chart review
based on an algorithm for clinic selection. During each
visit, data reported by the clinic are compared with infor-
mation recorded in patients’ charts. In 2021, records
for 1,945 cycles at 33 clinics were randomly selected for
full validation and 262 fertility preservation cycles were
selected for partial validation. Nine out of ten data fields
selected for validation were found to have discrepancy
rates of <5% [13]. The exception was the diagnosis field,
which, depending on the diagnosis, had a discrepancy
rate between 0.7% and 9.1%.

Statistical analysis

Subjects included were women >42 years old who had no
prior history of assisted reproductive technology (ART)
and underwent autologous ART treatment between 2014
and 2020, as reported in the SART CORS database. A
treatment cycle was defined as any intended retrieval
cycle, whether cancelled or not, and all embryo trans-
fers derived from that retrieval. Each treatment cycle for
included subjects was extracted from the database. Each
subject’s treatment cycle was assigned a sequential num-
ber to designate consecutive cycles. CLBR was calculated
for each sequential cycle. CLBR was defined as the num-
ber of live births up to, and including, a specific cycle
divided by the total number of patients undergoing the
initial cycle start. This aimed to illustrate the likelihood
of achieving a live birth from a specific ART treatment
during the study period.

Patients were categorized into distinct age groups
based on their age at the initiation of their first treatment
cycle. Each age group was defined by one-year intervals
up to 50 years old. Due to the limited number of sub-
jects older than 50, those aged 50 years and above were
grouped together. The sequential CLBR was examined
across different age groups and within each age group.
The log-rank test was employed to compare the over-
all CLBR patterns across all cycles between the various
age groups, and chi square tests were used to compare
specific CLBR between different groups. Within each
age group, the 95% confidence interval difference of the
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mean was utilized to identify any significant differences
in outcomes between consecutive treatment cycles. By
determining the cycle number at which there were no
significant increases in CLBR, we identified a suggested
maximum number of ART attempts before considering
abandoning autologous ART.

The baseline patient demographics and clinical charac-
teristics, including markers of ovarian reserve (random
day AMH, day 3 FSH) and infertility diagnoses, were
examined and compared among different age groups
using ANOVA and chi-square tests. Infertility diagno-
ses were categorized into seven distinct groups: dimin-
ished ovarian reserve (DOR), tubal factor, uterine factor,
ovulatory/polycystic ovarian syndrome, endometriosis,
unexplained, and male factor. These were not mutually
exclusive categories and patients could have more than
one of these diagnoses.

Cycle specific clinical information including number of
oocytes retrieved, embryos formed, embryos transferred,
percentage of cycles with blastocyst transfer, percentage
of cycles using ICSI, and percentage of cycles with preim-
plantation genetic testing (PGT) were compared across
each cycle and between age groups using ANOVA tests.
Additionally, multivariable logistic regression was per-
formed to identify significant predictors of live birth for
ART treatment in women of advanced reproductive age.
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Results

Between 2014-2020, 24,650 women>42 vyears old
without history of prior ART underwent 54,132 treat-
ment cycles, resulting in 1,982 live births. Overall, these
54,132 cycles represented 6.6% of the total number of
ART cycles of all ages in women without history of prior
ART performed during this same time period. Between
2014 and 2020 the number of women >43 years old who
underwent ART increased from 3065 to 3755 (p<0.05)
but represented a decline from 4.8% to 4.3% (p<0.01) of
the total percent of women who underwent ART at any
age.

Table 1 summarizes the demographic and clinical
profile of the sample population for their initial cycle.
The diagnosis of diminished ovarian reserve (DOR) was
present in 69% of the total cycles with 93% having day
3 FSH>10 IU/L and 71% having AMH<1. Within each
advancing age group, there was an age-specific increase
in the percentage of patients with DOR, day 3 FSH > 10,
and AMH<1 (p<0.001, p<0.01, p<0.001, respectively).
Figure 1 illustrates the cycle-specific characteristics for
every treatment cycle stratified by age group. There were
notable differences in the number of oocytes retrieved
and embryos formed across age groups for every ART
treatment cycle. Specifically, for each treatment cycle,
subjects aged 43 had higher numbers of oocytes retrieved

Table 1 Population demographics and clinical profile for 2014-2020 cycles for initial cycle start. 4/- values are means+SD. PCOS
denotes polycystic ovarian syndrome. Multiple diagnoses of infertility were possible; therefore, the totals are greater than 100%

Age group (years) All ages (43-250) 43 44 45 46 47 48 49 >50
Number (Patients) 24650 11472 6654 3333 1677 773 401 182 158
Mean age at start (years)| 44.0+/-1.4 43 44 45 46 47 48 49 51.3+/-29
BMI (Kg/m?2) 26.2+/- 6.1 26.2 +/-6.1[26.1+/-6.0| 26.3+/-6.1 | 25.9+/-5.7 | 25.6 +/- 5.4 | 26.3+/-9.6 | 25.7 +/- 5.6 | 25.7 +/- 5.0
Race/ethnicity (%)
White 29.7 314 29.5 27.6 25.9 28.3 26.2 20.9 28.1
Non-White 34.0 314 33.9 36.5 40.5 38.7 44.9 50.6 36.1
Asian 15.8 14.4 15.3 17.0 20.5 19.5 22.7 20.9 20.9
Black 10.3 9.0 10.6 11.5 12.6 13.1 14.0 20.9 9.5
Hispanic 6.5 6.6 6.4 6.9 5.8 4.9 6.5 6.6 5.7
Other 1.4 14 1.6 1.1 1.6 1.2 1.7 2.2 0.0
Unknown 36.3 37.2 36.6 35.9 33.6 33.0 28.9 28.5 35.8
% Nulliparous 41.5 41.5 41.5 40.5 41.4 41.3 48.1 40.7 47.5
% AMH (<1ng/ml) 71.3 66.7 70.6 75.7 82.0 85.1 88.3 94.0 92.4
Mean AMH (ng/ml) 0.8+/-1.5 1.0+/-1.7|(08+/-1.4 | 0.7+/-1.3 0.5+/-1.1 0.5+/-1.1 0.4+/-1.0 0.3+/-1.2 0.4+/-1.4
% of FSH (>10 1U/L) 93.2 92.8 93.1 93.3 95.2 94.8 94.5 96.2 96.8
mean D3 FSH (IU/L) 10.8 +/- 9.1 10.1 +/- 7.3(10.4 +/- 7.4|11.5 +/- 11.2|12.8 +/- 11.1|13.7 +/- 13.9(15.8 +/- 19.5|17.7 +/- 17.8| 22.7 +/- 25.7
Primary Etiology of Inferti
DOR 69.2 65.5 70.0 72.8 75.8 77.4 76.6 80.8 79.7
Tubal 8.8 8.9 9.0 9.3 7.9 6.9 7.5 4.4 5.7
Uterine 6.8 6.6 7.0 7.1 7.2 6.9 7.5 6.6 3.8
Ovulatory/PCOS 1.1 14 1.0 0.6 0.8 0.6 1.5 0.0 0.6
Endometriosis 2.6 2.9 2.4 2.2 2.4 1.9 2.7 2.2 1.3
Unexplained 5.4 6.4 5.1 3.8 4.1 4.9 4.7 1.1 5.1
Male factor 17.6 18.9 17.3 16.9 14.8 15.0 11.7 13.2 12.7
% of cycles using ICSI 63.5 65.6 65.1 62.5 58.2 54.6 47.1 43.4 37.5
% of cycles using PGT 26.4 31.8 26.7 21.2 16.2 12.6 8.8 7.0 6.7
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Fig. 1 Cycle-specific clinical characteristics for all cycles according to age group. Each point denotes CLBR from each specific cycle (1 through 10).
Panel A shows number of oocytes retrieved from each ART treatment cycle. Panel B shows number of embryos formed from each ART cycle. Panel
C shows total number of embryos transferred from each ART cycle. Panel D shows the percentage of cycles in which a blastocyst was transferred.
Panel E shows the percentage of cycles that used ICSI. Panel F shows the percentage of cycles that used PGT

and embryos formed compared to those who were
50 years or older (p<0.05). Within age groups 43-47,
there was a significant decrease in number of oocytes
retrieved and embryos formed with each subsequent
ART cycle (p<0.05). For the population studied, subjects
who were younger had significantly higher numbers of
transferred embryos, percent blastocyst transfers, and
were more likely to use ICSI and PGT (p<0.001). Sub-
jects in age groups 43 and 44 had fewer numbers of trans-
ferred embryos and percent of blastocysts transferred
with each subsequent treatment cycle (p <0.01). Subjects
that were 45 years old also had a lower percent of blas-
tocyst transfers with each subsequent treatment cycle
(p<0.05). The other age groups did not demonstrate sig-
nificant differences in number of transferred embryos, or
percentage of blastocyst transfers over each sequential
treatment cycle.

Figure 2 illustrates CLBR for each age>42. CLBR sig-
nificantly different between ages 43 and>50 (p<0.05).
Maximal CLBR was highest for 43-year-old subjects
(~9.7%) and lowest for those >50 (1.3%); p <0.001. Sub-
jects aged 44, 45, 46, 47, 48, and 49 achieved maximal
CLBR of 8.6%, 5.0%, 3.6%, 2.5%, 1.5%, and 2.7%, respec-
tively. CLBR for subjects between 43-45 were signifi-
cantly higher compared to those 46 and older (p<0.05).

Among subjects 46 and older, CLBR were not signifi-
cantly different (p >0.05).

Figure 3 demonstrates the age-specific CLBR across
consecutive ART treatment cycles. For each advancing
age, the CLBR reached a plateau with fewer cycles (Figs. 2
and 3, Table 2). Specifically, patients aged 43 and 44 did
not exhibit a significant increase in CLBR beyond the 5th
cycle. While both age groups demonstrated no significant
difference in CLBR between cycles 3 and 4, there was a
slight increase in CLBR between cycles 3 and 5 (0.8% and
1% respectively, p <0.05). However, beyond the 5th cycle,
there was minimal noticeable increase in CLBR (0.2% and
0.3% respectively, p>0.05). For 45-year-old patients, the
CLBR reached a plateau by the 2nd cycle, with approxi-
mately 3.8% CLBR, and the maximum CLBR of 5% was
achieved by the 7th cycle. Although there was a signifi-
cant increase in CLBR between cycles 2 and 7 (p <0.05),
the plateau was considered to be at cycle 2 since the
CLBR between cycles 2—6 did not show significant dif-
ferences. For patients who were 46 years old, there was
no change in CLBR between cycles 1 and 2, with a CLBR
of 2.1%. However, by the 3rd cycle, the CLBR increased
to 3.2% (p <0.05), which was higher than that observed in
the first cycle. There was no significant increase in CLBR
beyond cycle 3, although a maximal CLBR of ~ 3.6% was
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Fig. 2 Age-specific CLBR between ages 43 and > 50 years old. This shows cumulative live-birth rates over the course of sequential ART treatment

cycles, stratified by age at time of first ART cycle

reached by the 6™ cycle (p>0.05). For patients>47 years
old, CLBR plateaued after their first cycle.

Multivariable logistic regression analysis was per-
formed to identify significant predictors of live birth for
women of advanced reproductive age undergoing ART
treatment cycles (Table 2). As expected, each advanc-
ing age beyond 42 and increasing number of ART treat-
ment cycles was associated with decreased odds of live
birth. Total number of embryos transferred and trans-
fer of a blastocyst were the most significant predic-
tors of live birth (aOR 1.8 and 4.9, respectively). Among
women older than 42 years, PGT use was associated with
decreased odds of live birth. After adjusting for age, race/
ethnicity, BMI, nulliparity, etiology of infertility, num-
ber of oocytes retrieved, embryos transferred, blasto-
cyst transfer, use of ICSI, PGT, and ART treatment cycle
number, there was no association between markers of
ovarian reserve (day 3 FSH and random AMH levels) and
live birth.

Discussion
This is the first comprehensive retrospective analysis of
cumulative live birth rates stratified by age in women >42
using the SART CORS. This study is an analysis of the
first 7 years (2014-2020) of linked ART cycle data and
CLBR from one of the largest standardized and validated
data sets available in the United States.

It has been reported that CLBR for women 42 or
younger generally plateau by the 4™ to 5™ ART cycle

[14-17]. According to our analysis of the SART CORS
data set, CLBRs plateau after fewer and fewer cycles
for women >43. Our findings indicate that women 43
and 44 years old can be informed that CLBR is ~ 9% and
7%, respectively, however, it is unlikely that that addi-
tional live births will occur beyond three retrieval cycles.
For 43 year old women, the CLBR after three retrievals
was~8.5% and by the fifth retrieval the CLBR reached
a maximum of 9.7%. Similarly, for those 44 years old,
the CLBR reached 7.5% by the third retrieval cycle with
a maximum CLBR noted by cycle five at 8.6%. While a
statistical difference was noted between cycles three
and five for both these ages, the impact of each addi-
tional retrieval cycle was well less than 1% for each
retrieval beyond the third. Therefore, the clinical utility
of additional retrievals for 43 and 44 year old women is
questionable.

Women 45 and 46 years old should be informed that
CLBR is approximately 4% and 3%, respectively, and
that each subsequent retrieval beyond the second (4%
and ~3% respectively) affects the CLBR by<0.5% to
yield a maximum CLBR for these ages of ~5% and 3.6%
respectively. CLBR using autologous eggs are minimal
for women >47 years old, ranging from 1-2% and do not
change appreciably beyond the initial cycle. The per cycle
LBR is 1% or less for women over the age of 46. These
observations are consistent with the fact that at age 43,
blastocyst aneuploidy rates approach 85% and continue
to increase with advancing age [18, 19].
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by our data in Table 2, emerge as the most influential
predictors of live birth. Consequently, it is not surpris-

Our findings reveal a clear trend of decreasing num-
ber of embryos transferred and blastocyst transfers with
increasing age>42 (Fig. 1). These factors, as indicated

ing that the CLBR for women aged 47 or older remains
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relatively unchanged after the first treatment cycle. These
findings are reinforced by the elevated incidence of ane-
uploidy observed in blastocyst biopsies from women over
44 [19]. However, it is noteworthy that preimplantation
genetic testing (PGT) was associated with decreased
odds of live birth in this specific population. This may be
due to the observed lower utilization of PGT in older age
groups and the limited availability of embryos for testing.
For women 43 and older, we noted that markers of ovar-
ian reserve did not appear to be predictive of live birth
despite prior findings looking at aggregated age group
data (>42) suggesting the contrary [20]. This is likely due
to the fact that AMH values are so low in these advanced
age groups that it loses its predictive ability.

The current analysis of this large dataset helps frame
expectations for maximum CLBR beyond age 42. Our
data suggests that women>42 years old reach a maxi-
mum CLBR after 1-5 cycle retrieval cycles, depending
on their specific age. For those who do not yield trans-
ferable embryos, the value of IVF with autologous eggs
could be questioned after fewer attempts. Because all
transfer attempts are linked to a single retrieval, each
retrieval may yield multiple transfer attempts and there-
fore number of “cycles” to achieve a live birth may be
underrepresented in this study. Accordingly, our findings
add credence to the need for early counseling regarding
alternatives to autologous ART (donor egg or adoption)
when it comes to the decision-making process attempts
at autologous ART for women >44 years of age.

The CLBRs presented here are based on cycle starts.
The relatively high cancellation rates reported in the
setting of autologous eggs beyond age 40 predict lower
CLBR [9]. The ASRM defines futility as<1% probabil-
ity for pregnancy [21]. Considering the data presented
here, autologous IVF can be considered futile beyond the
first attempt at ages 46 and 47 and with essentially any
attempt for women older than 47. This is consistent with
the findings of Gunnala et al. who examined IVF cycles in
women >45 [9]. They reported that approximately 40% of
cycles could either not start due to findings at baseline or
were cancelled prior to retrieval. For those going to trans-
fer, LBR was 3.4%. Others have reported on the futility of
LBRs in women 45 years and older [10, 11, 22]. Our find-
ings are more comprehensive than, but remain consistent
with a prior report using the SART CORS database [16].

Diminished ovarian reserve is an inevitable part of the
human experience. While there have been anthropologi-
cal rationalizations for the process, they do not console
those who are faced, late in life, with the desire to con-
ceive [23, 24]. We were left with a precipitous decline in
fecundity during the fifth decade of life [25]. Contem-
porary population-based data for specific ages are lack-
ing, but grouped data mirror our findings. In 2022, the
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National Center for Health Statistics reported that the
annual provisional birth rate for women between 40-44
was 12.5 births per 1000 women compared to 1.1 births
per 1000 women between ages 45-49 [26, 27]. While
these data do not allow for a direct comparison to ART
outcomes, they demonstrate that birth rates in the gen-
eral population and the ART population become more
comparable beyond age 45. Currently there remain no
clear and proven therapeutic options for clock rever-
sal, ovarian regeneration, or oocyte replenishment.
What remains, is the application of a technology that
has proven success for youthful individuals to a popula-
tion with little demonstrable benefit [8]. We provide a
representative guide, derived from a large and validated
contemporary data set, to allow women in their mid-
to late-forties to make informed decisions about their
reproductive options. Patient centered care requires
a clear understanding of the likelihood of the desired
health outcome. It is incumbent on care providers to
counsel, and for patients to be fully informed, when the
probability of live birth is exceedingly low. Such coun-
seling requires data and neither speculation nor a poten-
tially biased opinion. Our data allow for the provision of
such patient centered care and the discussion of realis-
tic patient and physician expectations in the context of
women age 43 and older.

Our study is limited by its retrospective nature. Pro-
spective controlled trials assessing reproductive out-
comes at the twilight of reproductive potential are rare
and limited. Morgia et al. conducted an RCT to evalu-
ate different COH regimens and noted low implanta-
tion rates for women > 40, however, women >43 were not
included [28]. Such center specific reporting is bound to
be limited by small sample size and lack of power. The
paucity of controlled IVF trials for extremely advanced
maternal age is likely due to limited resources and
the relatively small percentage of patients in these age
groups. Reporting is thereby limited to large retrospec-
tive datasets. Our study is strengthened by its sample
size, the largest involving these age ranges to date, and its
reliance on a validated national data set of contemporary
ART practices. Using the SART CORS database, we were
able to discreetly examine the potential for cumulative
live birth, arguably the most meaningful IVF outcome, at
the terminal boundary of reproductive life.

We show that beyond age 45 live birth outcomes
become quite rare. Meager odds may not dissuade some,
but it is incumbent upon providers to be able to provide
realistic likelihoods for desired goals. Vaguely stating low
odds or providing wide ranges cannot suffice as satisfac-
tory when stakes and costs are as high as they are for a
single ART cycle. There remain circumstances when cost
to the patient is not an issue, as when insurance coverage
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is guaranteed no matter the prognosis. In such situations,
when treatment becomes futile, there is a clear need for
objective data as presented here. As noted by ASRM, not
offering treatment in the context of futility is an appro-
priate expression of professional integrity [21]. Stopping
treatment may run counter to the patient’s desire. How-
ever, cessation of treatment may remain justified because
continuing can prevent patients from clearly addressing
other options. This is an area that needs to be consistent
across an IVF center and not appear arbitrary [21].

Acknowledgements

The authors thank SART for the dataset, as well as all SART members for
providing clinical information to the SART CORS database for use by research-
ers. Without the efforts of SART members, this research would not have been
possible.

Authors’ contributions

DBS conceived idea for study, designed study, obtained data from SART CORS,
assisted in writing, reviewing and revising the manuscript. SFW performed the
statistical analysis, designed Tables and Figures, assisted in writing, review-

ing and revising the manuscript. DF assisted in designing the study, writing,
reviewing and revising the manuscript.

Funding
No funding was received for this research.

Availability of data and materials
Data is available upon request to authors.

Declarations

Ethics approval and consent to participate
This study was deemed exempt from review by the Yale Institutional Review
Board because it relied on anonymous and de-identified data.

Competing interests
The authors declare no competing interests.

Author details

"Division of Reproductive Endocrinology and Infertility, Department of Obstet-
rics, Gynecology and Reproductive Sciences, Yale University School of Medi-
cine, Yale Fertility Center 200 West Campus Drive Orange, Orange, CT, USA.

Received: 27 August 2023 Accepted: 22 September 2023
Published online: 23 October 2023

References
1. CDC, Archived ART Reports, Spreadsheets and Surveillance Summaries.
2023.

2. Bracewell-Milnes T, Holland JC, Jones BP, Saso S, Almeida P, Maclaran K,
et al. Exploring the knowledge and attitudes of women of reproduc-
tive age from the general public towards egg donation and egg shar-
ing: a UK-based study. Hum Reprod. 2021;36:2189-201.

3. Bharadwaj A. Why adoption is not an option in India: the visibility of
infertility, the secrecy of donor insemination, and other cultural com-
plexities. Soc Sci Med. 2003;56:1867-80.

4. Gezinski LB, Karandikar S, Carter J, White M. Exploring motivations,
awareness of side effects, and attitudes among potential egg donors.
Health Soc Work. 2016;41:75-83.

5. Gleicher N, Barad DH, Adashi EY. Why is use of donor eggs not viewed
as treatment failure? A call for improvements in treatments with
autologous oocytes. J Assist Reprod Genet. 2020;37(7):1583-8.

19.

20.

22.

23.

24.

25.

26.

Page 8 of 9

Simonstein F, Mashiach-Eizenberg M. How long should women perse-
vere with IVF? J Health Serv Res Policy. 2012;17(2):121-3.

Serour G, Mansour R, Serour A, Aboulghar M, Amin Y, Kamal O, et al.
Analysis of 2,386 consecutive cycles of in vitro fertilization or intracyto-
plasmic sperm injection using autologous oocytes in women aged 40
years and above. Fertil Steril. 2010;94:1707-12.

Cetinkaya MB, Siano LJ, Benadiva C, Sakkas D, Patrizio P. Reproductive
outcome of women 43 years and beyond undergoing ART treatment
with their own oocytes in two Connecticut university programs. J
Assist Reprod Genet. 2013;30:673-8.

GunnalaV, Irani M, Melnick A, Rosenwaks Z, Spandorfer S. One
thousand seventy-eight autologous IVF cycles in women 45 years and
older: the largest single-center cohort to date. J Assist Reprod Genet.
2018;35:435-40.

. Fernandez AM, Drakopoulos P, Rosetti J, Uvin V, Mackens S, Bardhi E,

et al. IVF in women aged 43 years and older: a 20-year experience.
Reprod Biomed Online. 2021;42:768-73.

. Devesa M, Tur R, Rodriguez |, Coroleu B, Martinez F, Polyzos NP. Cumula-

tive live birth rates and number of oocytes retrieved in women of
advanced age. A single centre analysis including 4500 women >/=38
years old. Hum Reprod 2018;33:2010-201.

. Bercovich O, Almog B, Fouks Y, Kalma Y, Hasson J, Azem F, et al. A

decision tree analysis applied to women aged 43-45: who should be
referred for ovum donation? Reprod Biomed Online. 2022;44:112-8.

. CDC, 2019 Assisted Reproductive Technology Fertility Clinic and

National Summary Report. US Dept of Health and Human Services;
2021.

. Meldrum DR, Silverberg KM, Bustillo M, Stokes L. Success rate with

repeated cycles of in vitro fertilization-embryo transfer. Fertil Steril.
1998;69:1005-9.

. Smith A, Tilling K, Nelson SM, Lawlor DA. Live-birth rate associated with

repeat in vitro fertilization treatment cycles. JAMA. 2015;314:2654-62.

. Stern JE, Brown MB, Luke B, Wantman E, Lederman A, Missmer SA, et al.

Calculating cumulative live-birth rates from linked cycles of assisted
reproductive technology (ART): data from the Massachusetts SART
CORS. Fertil Steril. 2010;94:1334-40.

. Luke B, Brown MB, Wantman E, Lederman A, Gibbons W, Schattman GL,

et al. Cumulative birth rates with linked assisted reproductive technol-
ogy cycles. N Engl J Med. 2012;366:2483-91.

. Franasiak JM, Forman EJ, Hong KH, Werner MD, Upham KM, Treff NR,

et al. The nature of aneuploidy with increasing age of the female
partner: a review of 15,169 consecutive trophectoderm biopsies
evaluated with comprehensive chromosomal screening. Fertil Steril.
2014;,101:656-663 e651.

La Marca A, Minasi MG, Sighinolfi G, Greco P, Argento C, GrisendiV,
et al. Female age, serum antimullerian hormone level, and number of
oocytes affect the rate and number of euploid blastocysts in in vitro
fertilization/intracytoplasmic sperm injection cycles. Fertil Steril.
2017,108:777-783 e772.

Tal R, Seifer DB, Tal R, Granger E, Wantman E, Tal O. AMH highly
correlates with cumulative live birth rate in women with dimin-
ished ovarian reserve independent of age. J Clin Endocrinol Metab.
2021;106:2754-66.

. Ethics Committee of the American Society for Reproductive Medicine.

Electronic address, a.a.0. and M. Ethics Committee of the American
Society for Reproductive, Fertility treatment when the prognosis

is very poor or futile: an Ethics Committee opinion. Fertil Steril.
2019;111(4):659-663.

Fujishiro E, Yoneyama K, Kakinuma T, Kagawa A, Tanaka R, Kaijima H.
Retrospective outcome in women aged 45 years and older undergoing
natural cycle IVF treatment. Reprod Biomed Online. 2021,43:66-72.
Levitis DA, BO, Lackey LB. The Human Post-fertile Lifespan in Compara-
tive Evolutionary Context. Evol Anthropol. 2013;22:66-79.

Rogers A. Why menopause? Evol Ecol. 1993;7:406-20.

Nonaka K, Miura T, Peter K. Recent fertility decline in Dariusleut Hut-
terites: an extension of Eaton and Mayer’s Hutterite fertility study. Hum
Biol. 1994,66:411-42.

Quarterly provisional estimates for selected birth indicators, Quarter
1,2021-Quarter 1, 2023. https://www.cdc.gov/nchs/nvss/vsrr/natality-
dashboard.htm##.


https://www.cdc.gov/nchs/nvss/vsrr/natality-dashboard.htm#
https://www.cdc.gov/nchs/nvss/vsrr/natality-dashboard.htm#

Seifer et al. Reproductive Biology and Endocrinology (2023) 21:94 Page 9 of 9

27. Hamilton BE MJ, Osterman MJK. Births: Provisional Data for 2022. NVSS
Vital Statistics Rapid Release. 2023:1-10.

28. Morgia F, Sbracia M, Schimberni M, Giallonardo A, Piscitelli C, Giannini
P, et al. A controlled trial of natural cycle versus microdose gonad-
otropin-releasing hormone analog flare cycles in poor responders
undergoing in vitro fertilization. Fertil Steril. 2004;81:1542-7.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

e rapid publication on acceptance

e support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions . BMC




	Cumulative live birth rates with autologous oocytes plateau with fewer number of cycles for each year of age > 42
	Abstract 
	Objective 
	Design 
	Setting 
	Patient(s) 
	Intervention(s) 
	Main Outcome Measure(s) 
	Results 
	Conclusions 

	Introduction
	Material and methods
	Study design
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	References


