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Objective: To evaluate live birth outcomes on the basis of initial serum human chorionic gonadotropin (hCG) level following single
euploid embryo transfer.

Design: Retrospective cohort study.

Subjects: Single center study that included patients who underwent single euploid embryo transfer with initial positive hCG (>2.5
mlIU/mL), measured nine days after transfer. Cycles were grouped by hCG range: Group 1 (hCG 2.5 to <11 mIU/mL), group 2 (11 to
<25), group 3 (25 to <50), group 4 (50 to <75), group 5 (75 to <100), and group 6 (= 100).

Exposure: Initial serum hCG level.

Main Outcome Measures: The primary outcome was live birth per positive hCG. Subgroup analysis was performed by blastocyst bi-
opsy day (days 5, 6, or 7). Poisson regression models were used to estimate stepwise comparisons between adjacent hCG groups;
receiver operating characteristic analysis was performed to determine the predictive value of initial hCG level for live birth.
Results: A total of 6,410 single euploid embryo transfer cycles with initial positive serum hCG were included. Overall live birth after
positive hCG was 71.0%. Higher initial hCG level increased live birth chance in a stepwise fashion, with lowest chance of live birth in
group 1 (hCG 2.5 to <11) (1.6%), and highest in group 6 (hCG > 100) (87.8%). Adjusted analysis demonstrated increasing probability
of live birth between adjacent groups: group 2 vs. 1 aRR 6.76 [3.02-15.11], group 3 vs. 2 aRR 3.08 [2.27-4.19], group 4 vs. 3 aRR 1.80
[1.59-2.04], group 5 vs. 4 aRR 1.16 [1.08-1.25], and group 6 vs. 5 aRR 1.15 [1.10-1.21]. Live birth was similar across blastocyst biopsy
subgroups, except in group 3 (25 to <50 mIU/mL), where day 5 blastocysts had the lowest live birth (28.8%) vs. days 6 and 7 blas-
tocysts (42.7%, 41.9%). The area under the receiver operating characteristic curve was 0.83 (0.81-0.84), with an hCG of 75.7 mIU/
mL representing the optimal threshold.

Conclusion: Initial serum hCG level after single euploid embryo transfer is a strong predictor of live birth, with a stepwise relationship
between rising hCG thresholds. Findings from this study provide a valuable counseling tool for both physicians and patients utilizing
single euploid embryo transfer. (Fertil Steril® 2026; Il :Ill- M. ©2026 by American Society for Reproductive Medicine.)
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INTRODUCTION

Serum levels of human chorionic
gonadotropin (hCG), produced by
proliferating trophoblast cells, is one
of the earliest indicators of successful
implantation following embryo trans-
fer. Early serum hCG levels reflect

trophoblastic mass and function, and
increase proportionally during early
gestation, making early measurements
a useful biomarker of implantation and
placental development. It is well estab-
lished that initial serum hCG levels af-
ter embryo transfer correlate with
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pregnancy outcomes, with higher
hCG levels predictive of a greater like-
lihood of live birth (1-15).

However, existing studies on early
hCG levels include heterogeneous
in vitro fertilization (IVF) populations,
including patients undergoing either
fresh or fresh and frozen embryo trans-
fers (FET), cleavage-stage and blasto-
cyst transfers, and double embryo
transfers (DET) (1-10, 12, 14, 15). The
heterogeneity of existing literature
limits application to contemporary
IVF practice in which frozen single
blastocyst transfer is most commonly
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utilized. With only one prior study identified that examines
early serum hCG dynamics in a preimplantation genetic
testing for aneuploidy (PGT-A) tested cohort, which was
limited in size and by its inclusion of DETs, a modern study
focused specifically on single euploid embryo transfer is
essential to clarify the relationship between early hCG
levels and live birth outcome (9).

Moreover, the influence of blastocyst development stage
on initial hCG dynamics remains poorly characterized. Most
studies compare cleavage-stage with day 5 embryo transfers,
but few assess blastocysts cultured to day 6 or 7 (3, 4, 6).
Despite evidence that delayed embryo development corre-
lates with suboptimal blastocyst quality and decreased
reproductive potential, existing studies that include day 5,
6, and/or 7 blastocysts do not compare outcomes across
different blastocyst stages (10, 11, 16, 17). To date, no studies
have compared initial hCG levels by blastocyst stage within a
single euploid embryo transfer cohort.

Interpretation of the initial serum hCG levels can create
anxiety for patients undergoing IVF, highlighting the need
for clearer prognostic data in those undergoing a single
euploid embryo transfer with day 5, 6, and 7 blastocysts.
Further, in addition to estimating chance of live birth, initial
hCG level can be used to predict other outcomes, including
miscarriage or ectopic pregnancy, or multiple gestation re-
sulting from monozygotic twinning. Lastly, it is unknown
whether a critical initial hCG threshold exists for live birth.
Therefore, the primary objective of this study was to deter-
mine the likelihood of live birth on the basis of initial serum
hCG levels after a single euploid embryo transfer, and
secondarily to evaluate whether this effect is modified by
the day of blastocyst development, providing a more
nuanced framework for counseling patients.

MATERIALS AND METHODS
Participants and study design

This was a retrospective cohort study conducted at a single
academic-affiliated fertility center that included patients
who underwent a single euploid embryo transfer and
observed a positive initial serum hCG (> 2.5 mIU/mL) after
transfer from September 2016 to June 2024. Initial serum
hCG was measured 9 days after embryo transfer for all pa-
tients; patients who did not have an hCG level measured 9
days after transfer were excluded. Patients who utilized em-
bryos derived from both autologous and donor oocytes were
included.

Transfer cycles were categorized by initial serum b-hCG
level: Group 1 (hCG 2.5 to <11 mIU/mL), group 2 (hCG 11 to
<25 mIU/mlL), group 3 (hCG 25 to <50 mIU/mL), group 4
(hCG 50 to <75 mIU/mL), group 5 (hCG 75 to <100 mIU/
mL), and group 6 (hCG >100 mIU/mL). The highest hCG
group (group 6, >100 mIU/mL) was selected on the basis
of prior studies demonstrating a high likelihood of live birth
after single FET when initial hCG exceeds >100 mIU/mL
(10, 11, 15). Increments of 25 mIU/mL were applied for
Groups 3-5 to provide finer resolution in the midrange; the
two lowest groups (Groups 1 [2.5 to <11] and 2 [11 to <25])

were further subdivided to enhance sensitivity in detecting
differences between cycles with the lowest initial hCG levels.

Patient characteristics and cycle variables of interest
were collected from the electronic medical record. Patient in-
formation included: patient age at embryo transfer (years),
body mass index (BMI) (kg/m?), and serum antimiillerian
hormone (AMH) (ng/mL) level at time of oocyte retrieval.
Embryo transfer cycle information included type of endome-
trial preparation (natural or programmed), endometrial
thickness before progesterone initiation, oocyte age (years),
oocyte source (autologous or donor), and embryo grade. Em-
bryo grade was characterized using a modified Gardner
score, based on degree of expansion and grades of the inner
cell mass (ICM) and trophectoderm (TE) (17). Embryos were
categorized as “good quality” (modified Gardner grading
with ICM and TE of AA, AB, or BA), “moderate quality”
(BB), or “fair quality” (AC, CA, BC, CB, or CC).

Procedures

In vitro fertilization stimulation protocols were chosen by the
treating physician based on age and ovarian reserve. Patients
underwent controlled ovarian hyperstimulation as previ-
ously described (18, 19). Trigger shot of human chorionic
gonadotropin, gonadotropin-releasing hormone agonist, or
both were administered for final oocyte maturation when
at least 2 follicles > 18mm in mean diameter were attained
(18, 19). Vaginal oocyte retrieval was performed 36 hours af-
ter trigger shot administration (18, 19). Oocytes that reached
the metaphase II stage were then fertilized using intracyto-
plasmic sperm injection. Laboratory procedures regarding
embryo culture and biopsy techniques are previously
described (17). When embryos reached blastocyst stage
appropriate for biopsy and cryopreservation, they were given
an embryo grade as described above, biopsied, and cryopre-
served by vitrification. Biopsied samples were sent for PGT-A
using next-generation sequencing (NGS).

Embryo transfer cycles were performed in either a natu-
ral or programmed endometrial preparation cycle (20, 21). In
brief, in programmed cycles, the uterine cavity was prepared
with micronized oral estradiol for a minimum of 9 days
before reassessment of endometrial lining measurement by
transvaginal ultrasound. When adequate endometrial thick-
ness was achieved, progesterone was initiated, either intra-
muscularly or in combination with oral/vaginal
administration (20). In some cases, vaginal, intramuscular,
or transdermal estradiol was administered to promote endo-
metrial growth, though only by physician discretion. Embryo
transfer was performed on the 6th day of progesterone
administration. In natural cycles, patients presented for cycle
monitoring approximately 4 days before their expected
ovulatory trigger administration based on the length of their
natural cycle. Serum hormone levels (estradiol, progesterone,
and luteinizing hormone) and transvaginal ultrasound were
performed serially until the endometrial thickness was
considered adequate and a dominant follicle measured >17
mm, at which point an hCG trigger was administered. The
embryo transfer was performed 7 days after hCG trigger,
and vaginal progesterone was administered for luteal
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support (21). Embryos were thawed using a standard warm-
ing process, and embryo transfer was performed under stan-
dard conditions as previously described (17, 22).

Pregnancy was assessed 9 days after embryo transfer by
serum hCG analysis. Pregnancy was indicated by an initial
serum hCG >2.5 mIU/mL. Additional hCG levels were
measured 48 hours after the initial hCG assessment to eval-
uate viability of the pregnancy, and transvaginal ultrasound
was performed at five weeks gestation to evaluate the loca-
tion of pregnancy.

Laboratory analysis

Initial serum hCG was assessed 9 days after embryo transfer.
Serum hCG concentration was measured using an electro-
chemiluminescence immunoassay (Cobas e, Roche Diagnos-
tics). The functional sensitivity of the assay was 0.25 mIU/mL
and the detection range was 0.2-10,000 mIU/mL. The same
standard assay was used for all cycles analyzed.

Outcomes

The primary outcome was live birth, calculated as live birth
per single euploid embryo transfer that resulted in positive
serum hCG level. Secondary outcomes included clinical
pregnancy (presence of an intrauterine gestational sac) per
positive hCG, biochemical pregnancy loss (pregnancy loss
after positive hCG) per positive hCG, clinical pregnancy
loss (pregnancy loss after presence of an intrauterine gesta-
tional sac) per positive hCG, and ectopic pregnancy per pos-
itive hCG. Monozygotic twinning, defined as the presence of
>1 gestational sac or >1 fetal pole (to identify both mono-
amniotic and diamniotic twin pregnancies), per positive
serum hCG was also assessed.

Subgroup analysis was performed on the primary
outcome of live birth by day of blastocyst biopsy (day 5, 6,
or 7).

Statistical analysis

Statistical analyses were performed in SAS version 9.4 (SAS
Institute, Inc., Cary, NC). Patient demographics, embryo
transfer cycle variables, and embryo transfer outcomes
were compared between groups. Continuous variables were
assessed for normality using the Kolmogorov-Smirnoff
test, and based on their distribution, were compared using
the Kruskal-Wallis test. Continuous data were reported as
means with standard deviations. Univariate analysis to
compare categorical variables and embryo transfer outcomes
used Chi-square test. Categorical data were reported as pro-
portions with Clopper-Pearson 95% confidence intervals
(95% CI). A P value of <0.05 was considered significant.
The study used Poisson regression models with a log link,
fitted with generalized estimating equations to account for
patients with multiple cycles (correlation between cycles
from the same patient), to estimate adjusted relative risks
(aRRs) with 95% CIs for the association between initial
hCG and live birth, as well as other embryo transfer out-
comes. To compare outcomes between increasing initial
serum hCG levels, we conducted stepwise, pairwise compar-

Fertil Steril®

isons between adjacent hCG groups where each hCG group
was compared with the immediately lower group (ie, group
2 vs. group 1, group 3 vs. Group 2). This approach allowed
assessment of the relative change in outcome between suc-
cessive hCG groups, rather than comparing all groups to a
single high-reference group, which is already known to
have the highest likelihood of live birth. Regression models
were adjusted for oocyte age, BMI at embryo transfer, and
treatment year. Blastocyst biopsy day was evaluated as an ef-
fect modifier on live birth outcome per initial hCG level. (5,6,
or7)

Receiver operating characteristic (ROC) analysis was per-
formed to evaluate the discriminatory ability of initial serum
hCG level for predicting live birth. A logistic regression
model with initial hCG as a continuous predictor was fit,
and the area under the ROC curve (AUC) was obtained. Test
characteristics, including sensitivity, specificity, positive
predictive value (PPV), and negative predictive value (NPV)
were examined across observed hCG values. The hCG value
with the maximum Youden index was reported as the
cohort-specific reference threshold.

Ethical approval

The study was approved by the Mount Sinai School of Med-
icine Institutional Review Board (STUDY-18-00441-CR005),
with a waiver of patient consent for retrospective analysis of
deidentified data.

RESULTS

A total of 6,410 single euploid embryo transfer cycles with
initial positive serum hCG levels were included. Group 1
(hCG 2.5 to <11 mIU/mL) included 376 cycles; group 2
(hCG 11 to <25) 353 cycles; group 3 (hCG 25 to <50) 555 cy-
cles; group 4 (hCG 50 to <75) 547 cycles; group 5 (hCG 75 to
<100) 574 cycles; and group 6 (hCG > 100) 4,005 cycles. Pa-
tient characteristics and embryo transfer cycle parameters in
the overall cohort and within each initial hCG group are dis-
played in Supplemental Table 1, available online. Patient age
at embryo transfer, oocyte age, and endometrial thickness
were similar across initial hCG groups. Group 6 (hCG
>100) contained the highest proportion of good quality
blastocysts. Lower initial hCG groups more commonly uti-
lized a day 7 blastocyst compared with groups 5 and 6
(hCG 75 to <100, hCG >100), whereas the higher initial
hCG groups more commonly utilized a day 5 blastocyst. In
the overall cohort, 3,769 cycles used a day 5 blastocyst
(58.8%), 2,443 cycles used a day 6 blastocyst (38.1%), and
198 cycles used a day 7 blastocyst (3.1%). The majority of cy-
cles utilized autologous oocyte (92.6% of cycles) with pro-
grammed endometrial preparation (98.5% of cycles).
Overall live birth per single euploid embryo transfer after
observing an initial positive serum hCG was 71.0% [95% CI,
69.8-72.1]. As initial hCG level increased, the chance of live
birth increased in a stepwise fashion, with the lowest chance
of live birth occurring in group 1 (hCG 2.5 to <11) (1.6%,
95% CI, 0.6-3.4) and highest chance in group 6 (hCG
>100) (87.8%, 95% CI, 86.8-88.9%) (P<.01) (Figure 1,
Table 1). The lowest initial serum hCG level that resulted in
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Clarke. Serum human chorionic gonadotropin level after euploid transfer. Fertil Steril 2026.

a live birth was 4.1 mIU/mL. When comparing live birth out-
comes between adjacent hCG groups after adjusting for
oocyte age, BMI, and treatment year (Table 2), higher initial
hCG level was associated with progressively increased prob-
abilities of live birth. Specifically, patients in group 2 (hCG
11 to <25) had a significantly higher chance of live birth
compared with those in group 1 (hCG 2.5 to <11) (aRR
6.76, 95% CI, 3.02-15.11). This trend persisted across all
stepwise, pairwise comparisons: patients in group 3 (hCG
25 to <50) had a higher chance of live birth compared with
those in group 2 (aRR 3.08, 95% CI, 2.28-4.16), patients in
group 4 (hCG 50 to <75) higher than group 3 (aRR 1.80,
95% CI, 1.59-2.04), group 5 (hCG 75 to <100) higher
than group 4 (aRR 1.16, 95% CI, 1.08-1.25), and group
6 (hCG >100) higher than group 5 (aRR 1.15, 95% CI,
1.10-1.21).

Similar trends were observed for the outcome of clinical
pregnancy per positive hCG, with increasing chance of clin-
ical pregnancy in increasing initial hCG groups (Table 2).
Conversely, chance of biochemical pregnancy loss per posi-
tive hCG decreased with increasing hCG groups, with 86.4%
[95% CI, 82.6-89.7] of cycles resulting as a biochemical loss
in group 1 (hCG 2.5 to <11) compared with 1.9% [95% CI,
1.5-2.4] of cycles in group 6 (hCG >100) (P<.01). Clinical
pregnancy loss per positive hCG peaked in the intermediate
hCG groups, with declining chance of clinical loss in groups
5and 6 (hCG 75 to <100, hCG > 100). Risk of ectopic preg-
nancy per positive hCG was highest in groups 1 and 2 (hCG
2.5 to <11, hCG 11 to <25) with risks of 6.9% [95% CI,
4.6-10.0] and 7.1% [95% CI, 4.6-10.3], respectively, and
lower risk observed in groups 3 to 6 (0.1-0.2) (P<.01).
Conversely, monozygotic twinning was not observed in
group 1 but increased marginally as hCG group increased
(groups 2-6, 0.3%-3.7%) (P<.01).

When evaluating blastocyst biopsy day (5, 6, or 7) as an
effect modifier on live birth per initial hCG level, there were
similar chances of live birth among biopsy day in all initial
hCG groups, except for group 3 (hCG 25 to <50) (Table 3).
In group 3, Day 5 blastocysts demonstrated lower live birth
(28.8%, 95% CI, 23.6-34.4) compared with days 6 (42.7%,
95% CI, 36.3-49.2), and 7 (41.9%, 95% CI, 24.6-60.9) blasto-
cysts (P<.01). Day 5 blastocysts in group 2 (hCG 11 to <25)
also demonstrated lower live birth potential (9.2%, 95% CI,
5.4-14.6) compared with day 6 (14.4%, 95% CI, 9.3-20.8),
though this trend did not reach statistical significance.

Lastly, ROC analysis demonstrated a good discriminative
ability of initial serum hCG for live birth, with an AUC of 0.83
(95% CI, 0.81-0.84). An hCG value of 75.7 mIU/mL corre-
sponded to the cohort-specific reference threshold with the
highest Youden index, with sensitivity of 86.7% and speci-
ficity of 66.7%, respectively (Supplemental Figure 1, avail-
able online). The PPV was 86.4%, and NPV was 67.3%.

DISCUSSION

In this study of 6,410 single euploid embryo transfer cycles
resulting in an initial positive serum hCG, higher hCG levels
were associated with progressively increased probability of
live birth. A threshold hCG level of 75.7 mIU/mL predicted
live birth with an 86.4% PPV, with even higher probabilities
of live birth observed as hCG increased beyond this
threshold, with 87.9% of patients in the hCG > 100 mIU/
mL group achieving live birth. To our knowledge, this is
the first study on early hCG dynamics to evaluate a PGT-A
tested cohort of frozen single blastocyst transfers. With sin-
gle euploid embryo transfer increasingly utilized, this study’s
characterization of initial hCG level offers physicians and
patients a practical framework to interpret early results and
set realistic expectations for live birth.
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TABLE 2

Stepwise comparison of live birth chance by initial hCG group.
hCG Group Comparisons

(mlU/mL) aRR [95% CI]

Group 2 (11 to <25) vs. 6.76 [3.02-15.11]
Group 1 (2.5to <11)
(ref)

Group 3 (25 to <50) vs. 3.08 [2.28-4.16]
Group 2 (11 to <25) (ref)

Group 4 (50 to <75) vs. 1.80[1.59-2.04]
Group 3 (25 to <50) (ref)

Group 5 (75 to <100) vs. 1.16 [1.08-1.25]
Group 4 (50 to <75) (ref)

Group 6 (> 100) vs. Group 5 1.15[1.10- .21]

(75 to <100) (ref)

hCG = human chorionic gonadotropin; aRR = adjusted relative risk; Cl = confidence inter-
vals. Poisson regression with log link, fitted with generalized estimating equations, adjusted
for oocyte age, body mass index at embryo transfer, and treatment year.

Clarke. Serum human chorionic gonadotropin level after euploid transter. Fertil Steril 2026.

Patients who observed low initial hCG after single
euploid embryo transfer experienced an increased chance
of biochemical pregnancy loss and ectopic pregnancy; in
the highest hCG group (hCG >100), only rarely was a
biochemical loss (1.9%) or ectopic pregnancy (0.1%)
observed. These findings are consistent with other studies
(1, 2, 7, 10) that evaluated the relationship between low
initial hCG and pregnancy outcomes. This study builds on
existing literature using a modern ART treatment approach
by restricting the analysis to frozen single euploid embryo
transfers (10) and excluding fresh transfers (1, 2, 7). On the
basis of this study’s findings, an initial hCG level of <25
mlIU/mL is associated with a high risk of biochemical preg-
nancy loss (74.6% overall per positive hCG in Groups 1
and 2), though it also warrants close monitoring due to an
increased risk of ectopic pregnancy (7.0% overall per positive
hCG in Groups 1 and 2). Data from this study can help phy-
sicians set expectations when initial hCG level after single
euploid embryo transfer fall within this low range. While
live birth occurred in only 1.6% of transfers in the lowest
initial hCG group (1, hCG 2.5 to <11), live birth outcomes
were observed in this cohort, with 4.1 mIU/mL the lowest
initial hCG level that resulted in a live birth. For some pa-
tients, this finding is useful to set expectations that while
live birth may still result, it remains unlikely.

The present study also evaluated initial hCG level as a
predictive value for monozygotic twinning after single
euploid embryo transfer. Although previous studies either
excluded cycles that resulted in multiple gestation (5-7, 11,
12, 15) or did not assess the association of initial hCG level
and multiples as an outcome (2, 9, 10), this study estimated
likelihood of monozygotic twinning by initial hCG group.
Findings are consistent with prior literature demonstrating
higher risk of twinning with higher initial hCG (3.7% per
positive hCG in group 6, hCG >100) (1, 3, 4, 14), though
those prior studies are limited by the use of fresh embryo
transfer and a mixture of single and double embryo
transfers. Patients can be reassured that after achieving an
initial positive hCG level after single euploid embryo
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TABLE 3

Chance of live birth by initial hCG group by blastocyst biopsy day

Day 5
Initial hCG group n = 3,769
Group 1 (hCG 2.5to <11) (n, %) 4(2.4)
Group 2 (hCG 11 to <25) (n, %) 16 (9.2)
Group 3 (hCG 25 to <50) (n, %) 82 (28.8)
Group 4 (hCG 50 to <75) (n, % 167 (62.3)
Group 5 (hCG 75 to <100) (n, %) 226 (75.1)
Group 6 (hCG >100) (n, %) 2,270 (88.2)

Day 6 Day 7
n = 2,443 n =198 Pvalue
2(1.1) 0(0.0) 0.57
23(14.4) 2 (10.0) 0.34
102 (42.7) 13 (41.9) <0.01
160 (65.6) 22 (62.9) 0.74
197 (77.6) 14 (73.7) 0.77
1,189 (87.0) 55 (87.3) 0.58

hCG = human chorionic gonadotropin; n = number of single euploid embryo transfer cycles resulting in positive hCG.

Clarke. Serum human chorionic gonadotropin level after euploid transfer. Fertil Steril 2026.

transfer, chance of monozygotic twinning is low, though
reaches 3.6%-3.7% when initial hCG exceeds 75 mIU/mL.

Lastly, this study appears to be one of the first to compare
early hCG dynamics among days 5, 6, and 7 blastocysts.
Within each initial hCG group, days 5, 6, and 7 blastocysts
demonstrated similar chances of live birth, except for in
group 3 (hCG 25 to <50), in which day 5 blastocysts had a
lower chance of live birth compared with days 6 and 7 blas-
tocysts. Although not reaching statistical significance, in
group 2 (hCG 11 to <25), day 5 blastocysts also trended to-
ward lower chance of live birth. One explanation for this
observation is that at implantation, day 5 blastocysts are
more developmentally advanced, and thus may be expected
to produce higher initial hCG due to increased trophoblast
proliferation. As such, when a day 5 blastocyst generates
lower levels of hCG, it may signal suboptimal development
relative to its expected developmental timeline, correspond-
ing with lower reproductive potential and chance of live
birth. Still, in Groups 4-6 (hCG >50), live birth rates were
similar across days 5, 6, and 7 blastocysts, suggesting that
as early hCG levels increase, that influence of biopsy day
on outcomes diminishes. Although biopsy day is useful to
understand an embryo’s potential for live birth before em-
bryo transfer, it does not seem to change the relationship be-
tween initial hCG and live birth chance; thus, patient
counseling after an initial positive hCG should focus primar-
ily on the initial hCG level.

Strengths of this study include its inclusion of only sin-
gle euploid vitrified-warmed embryo transfer cycles, com-
parison of days 5, 6, and 7 blastocysts, and inclusion and
analysis of monozygotic twinning. Additionally, the study
is strengthened by its large sample size and single-center
design, with all initial hCG levels determined 9 days after
transfer using a single assay.

This study is not without limitations. First, the study is
limited by its retrospective design. Next, findings may not
be applicable to pregnancies in which initial hCG is not
collected 9 days after embryo transfer. However, in centers
where initial hCG is obtained slightly earlier or later than
day nine, these results may still provide a general framework
for counseling, as early hCG values typically rise in a predict-
able manner, approximately doubling every 48-72 hours.
Therefore, values obtained earlier (i.e., 8 days after transfer)
may be associated with a more favorable prognosis than sug-

gested by these day nine data, whereas measurements ob-
tained later (i.e., 10 days after transfer) may be associated
with a less favorable prognosis relative to the day nine data.
The study is also limited by the predominance of programmed
endometrial preparation cycles (98.5%), which may limit
generalizability of these findings to natural or modified natu-
ral cycles. Lastly, although this was an entirely euploid em-
bryo cohort, other factors besides embryonic ploidy may
influence pregnancy outcomes, regardless of initial hCG level.
Although multivariable adjustment was performed, unmea-
sured clinical and laboratory factors may have influenced
both initial hCG levels and pregnancy outcomes.

CONCLUSION

In conclusion, initial serum hCG level after a single euploid
embryo transfer is significantly associated with live birth,
with a stepwise relationship between rising hCG thresholds.
Lower hCG levels of <25 mlIU/mL are associated with
biochemical pregnancy loss but also warrant particularly
close monitoring for increased risk of ectopic pregnancy.
Day of blastocyst biopsy does not appear to be useful
when interpreting initial hCG levels. Findings from this
study provide a valuable counseling tool for both physi-
cians and patients undergoing single euploid embryo
transfer.
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