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Introduction: The relationship between aneuploidy and advancing maternal age has traditionally been 

described as linear. Recent data on trophectoderm biopsies have suggested that the embryo aneuploidy 

rates may be higher in women falling in the youngest reproductive age range (≤25 years old) as compared 

to women 26-30 years old.1 We aimed to describe the distribution of embryonic aneuploidy in the RPL 

population. 

 

Materials & Methods: We conducted a retrospective cohort study investigating the rates of aneuploidy 

reported on the cytogenetic evaluation of the POC of couples with RPL. Women with 2 or more 

pregnancy losses that underwent cytogenetic testing on their POC were eligible for analysis. Exclusion 

criteria included induced abortions. Cytogenetic analysis on the POC was performed using sequential 

quantitative fluorescent polymerase chain reaction and 24-chromosome microarray analysis. The 

proportion of the various types of embryonic aneuploidy across maternal ages was described. Logistic 

regression was used to assess the relationship between the probability of aneuploidy and advancing 

maternal age, as well as the relationships between trisomies and monosomy X with age.  

 

Results: A total of 595 miscarriages were included in the study. Aneuploidy was lowest in the group 

consisting of 26-30 year old women (32%) and increased predictably in older women (p < 0.0001), with 

the prevalence of aneuploidy increasing faster at older ages (Fig.1). The rate of aneuploidy was higher in 

women ≤ 25 years old (52%) as compared to those 26-30 years old. Older women had a greater 

proportion of triploidies (p < 0.000) and POCs with greater than 1 karyotype abnormality (Fig.2). In 

contrast, the monosomy rate remained stable across age groups (p = 0.79 for relationship with age).   

 

Conclusion: In our RPL population, women 26-30 years old had the lowest risk of embryonic aneuploidy 

with a markedly increased rate in the older age categories. Notably, there was also trend towards higher 

aneuploidy rates in the POCs of younger women. These results suggest that further consideration needs to 

be given to the biologic mechanism of embryonic aneuploidy. 
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Figure 1 

  
Cytogenetics of POC in RPL population based on maternal age 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
Figure 2 

  
Cytogenetics of POC in RPL population based on maternal age with aneuploidy results sorted into type 
of abnormality.  
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Introduction: Timing of frozen embryo transfer with regards to the window of implantation is a 

topic on ongoing clinical interest. There is a paucity of literature evaluating success of frozen 

embryo transfer (FET) after shorter progesterone exposure. We designed this study to evaluate 

whether live birth rates are equivalent after FET of blastocysts early in a natural cycle protocol, 2 

days earlier than many standard protocols, compared to a more standard hormone replacement 

protocol. We hypothesize that live birth rate and pregnancy rate are equivalent between these two 

protocols.  

  

Methods: Reproductive aged women undergoing autologous frozen blastocyst transfer were 

included in this retrospective cohort study at an academic fertility center. Comparison of frozen 

blastocyst transfer cycles between January 1st, 2013 and December 31st, 2016. Cycles were 

grouped according to protocol: true natural cycle (hormonal detection of LH surge with FET 

scheduled four days after LH surge, without luteal phase support) versus hormone replacement 

cycle (luteal phase GnRH agonist suppression, oral or vaginal E2, and IM progesterone starting 

five days prior to FET). The primary outcome was live birth rates in the natural cycle and hormone 

replacement groups. 

 

Results: A total of 884 frozen blastocyst transfer cycles were included, 522 true natural cycle and 

362 hormone replacement cycles. Adjusted analyses were performed using a log-binomial 

regression model. Live birth rates were 39.4% and 38.9%, adjusted risk ratio 1.00 [95% CI 0.82-

1.22] in the two groups, respectively. No differences were appreciated when the analysis was 

stratified by age for the primary outcome of live birth rate.  

 

Conclusion: Timing of the FET early in a true natural cycle protocol results in equivalent live birth 

rates compared to a hormone replacement FET protocol. Women over the age of 40 at the time of 

FET also have equivalent pregnancy rates using this approach, challenging the suggestion that 

women in this age group may benefit from programmed FETs. 
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Introduction 
The goal of COH during IVF-PGT cycles is to create euploid blastocysts that will have 
a high live birth rate when transferred.  Prior studies have described the negative 
impact of high peak E2 concentration on IVF cycle outcomes through its effect on 
the endometrium. The objective of this study was to determine whether peak 
E2/MII oocyte collected in an IVF-PGT cycle is also associated with euploidy status 
of the resulting embryos. 
 
Methods: 
A retrospective analysis of all first IVF-PGT cycles carried out at the Markham 
Fertility Centre (Ontario, Canada) between 2016 and 2018 was performed. The type 
of suppression, stimulation, trigger medication, frequency of monitoring, and dosing 
of gonadotropins varied at the discretion of the treating physician. Measurements of 
peak serum E2 were performed using VITROS® ECiQ. All embryos were cultured in 
Vitrolife sequential medium, trophectoderm biopsies were performed and 
blastocysts were subsequently vitrified.  Genetic analysis was performed by Genesis 
Genetics/CooperSurgical.  
 
Logistic regression was used to model the association between peak serum E2/MII 
oocyte and adjust for patient and cycle factors. E2 levels >14,000 pmol/L are not 
accurately measured and were therefore treated as missing values. Embryos 
diagnosed as mosaic were not considered to be euploid. 
 
Results: 
834 IVF-PGT cycles that produced at least one embryo with a genetic diagnosis were 
analyzed; 97.4% were GnRH-antagonist cycles and 5% used donor-oocytes. When 
women were grouped into deciles by peak serum E2/MII oocyte ratio, the 
proportion of embryos that were euploid ranged from 58.8% for the women whose 
E2/MII oocyte ratio was in the lowest decile (average 300.4 pmol/L,) to 39.0% for 
the women whose E2/MII oocyte was in the highest decile (average 2115.6 pmol/L). 
 
The negative association between E2/MII oocyte and euploid rate in biopsied 
embryos remained statistically significant in a logistic regression model adjusted for 
patient age, total number of oocytes collected, and method of fertilization (IVF, ICSI, 
or split).  The OR for euploidy associated with a 1000 pmol/L rise in E2/MII oocyte 
was 0.61, p = 0.004, 95% confidence interval 0.44 – 0.86.   
 
 



Conclusion: 
Our findings suggest that peak serum E2/MII oocyte collected is negatively 
associated with euploidy in the blastocysts resulting from IVF cycles. Future studies 
could help elucidate the mechanisms underlying this association. 
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Paternal Age Has No Impact on the Aneuploidy Rate of Embryos Derived from 

Young Egg Donors 

Introduction: Embryo aneuploidy is a major obstacle for achieving reproductive success. The incidence 
increases with maternal age. Egg donation is often utilized to overcome the maternal age-related 
increase in embryo aneuploidy. However, the reported mean aneuploidy rate in embryos derived from 
young oocyte donors is approximately 31.5% with a range of 17 to 44%.  Whether this higher than 
expected prevalence is related to advanced paternal age is uncertain since the impact of paternal age on 
embryo aneuploidy is still controversial. 

Materials and Methods: This was a retrospective cohort study performed at the CReATe Fertility Centre, 
between January 2017-December 2018. Clinical and demographic data from egg donation in vitro 
fertilization (IVF) cycles, where preimplantation genetic testing for aneuploidy (PGT-A) was performed, 
was obtained. PGT-A results from d5/6 trophectoderm biopsy obtained by next-generation sequencing 
(NGS) were available for 3118 (98.8%) of embryos, classifying them as euploid, aneuploid or mosaic 
(10Mb resolution; 30%-70% mosaicism). Embryos were divided in three paternal age groups: Group A 
27-39 years (n=1613); Group B 40-49 years (n=1211); Group C ≥50 years (n=294). Aneuploidy, euploidy, 
mosaicism and blastocyst formation rates were compared between these groups. Multiple logistic 
regression was conducted to evaluate aneuploidy rates between the groups. Analysis were adjusted for 
oocyte donor age, AMH, semen and cycle characteristics. 

Results: The study included 437 IVF antagonist cycles using 302 oocyte donors, in which PGT-A was 
performed for embryo selection. Overall, 70.04% of embryos were euploid, 13.9% were aneuploid, and 
16.06% were mosaic. There was no difference in the age of oocyte donors between groups A, B & C 
(26.09±3.3, 26.09±3.2, 26.15±3.3 years, respectively; p>0.05). Euploidy rates among groups A, B and C 
were similar (69.2%, 70.6%, 71.4%, respectively), as well as aneuploidy rates (14.7%, 12.8%, 13.9%, 
respectively) and mosaicism rates (16.1%, 16.6%, 13.6%; respectively) (p=0.61). No difference was found 
in blastocyst formation rate between the evaluated groups (p=0.85), nor the rates of good-quality 
blastocysts (p=0.34). A multiple regression analysis for embryo ploidy rates, found older oocyte donor 
age to be significantly associated with embryo mosaicism (OR 1.046, 95% CI 1.013 - 1.080; p=0.006).  

Conclusion: Paternal age did not affect embryo aneuploidy or mosaicism rates in IVF cycles utilizing 
young oocyte donors. Mosaicism rate in embryos derived from oocyte donors correlated with the 
donor’s age.     
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Introduction:  With single embryo transfer as the standard of care, the need for prioritization of 

embryos for transfer goes beyond PGT-A. We previously reported that mitochondrial to nuclear DNA 

ratio (mt/nDNA) is higher in implanted euploid embryos, compared to non-implanted. We have 

developed a new tool, termed the ‘Mitonuclear Score’ (MtS), to prioritize euploid embryos for transfer, 

by utilizing NGS PGT-A data. Here we present the validation of MtS for embryo selection in comparison 

to conventional static morphology (CSM). 

Methods: For this study we analyzed MtS for a total of 96 patients that underwent two (n=69 patients, 

138 embryos) or three (n=27 patients, 81 embryos) consecutive single embryo transfers (ET), from the 

same OPU, to achieve an ongoing pregnancy, and compared them with original prioritization based on 

CSM.  This allowed us to determine the proportion of cases in which the successful embryo would have 

been chosen sooner.  Cases that achieved a pregnancy on the first transfer were excluded from this 

analysis since we cannot know the future outcomes of sibling embryos. The MtS was retrospectively 

computed from NGS PGT-A data (VeriSeq-PGS kit), using an algorithm to control for read quality, 

gender, and chromosomal aberrations.  We blindly ordered the embryo transfer priority from the 

selected cohorts using  MtS and assessed the outcome of the prediction. 

Results: In 54% (37/69) of the cases where an ongoing pregnancy was achieved on the second ET, MtS 

would have prioritized the successful embryo to be transferred as the first priority. In cases where an 

ongoing pregnancy was achieved on the third ET, MtS would have predicted the successful embryo to be 

the first priority in 35% of cases (8/27) and as second priority in 52% of cases (12/27).  

Conclusion: In conclusion, if MtS had been used for prioritization of euploid embryo transfers, the time 

to pregnancy would have been shortened for 54% and 87% of patients that underwent two or three ETs, 

respectively, compared to CSM. Therefore, compared to CSM selection, use of the Mitonuclear Score 

could potentially increase the euploid embryo implantation rate per transfer and decrease time to 

pregnancy. 

 

 

 

 

 



Frozen Embryo Transfer: A UK-wide survey of 
practice and a single center analysis of antagonist versus 
agonist pituitary suppression for medicated FET 
 
Introduction: Frozen embryo transfer (FET) accounts for 30% of UK IVF workload. However, the 
optimum method of endometrial preparation for FET is unknown. This study first assesses UK FET 
practice and then a single centre comparison of two FET regimes: GnRH-agonist v GnRH-antagonist 
pituitary suppression. 
 
Method:  All 84 UK IVF clinics were asked to complete an online survey between September 2018 
and January 2019. A retrospective single centre study assessing agonist v antagonist FET results. 
 
Results: Sixty-five clinics (77%) responded, together undertaking approximately 24,419 FETs 
annually. The preferred developmental stage of cryopreservation is blastocyst, favoured by 98% of 
clinics. In the UK 77% of FETs are medicated, 18% natural cycle, 5% modified natural cycle and <1% 
ovulation induction. For ovulatory women 69% of clinics favour medicated, 26% natural cycle and 5% 
modified natural cycle FET.  
 
In natural cycle FET, 31% always, 44% sometimes and 25% never prescribe luteal support. Fifty-one 
percent of clinics transfer a thawed blastocyst on the fifth day after the predicted day of ovulation, 
21% on the fourth, 14% on the sixth, 9% on the third and 5% on the seventh. 
 
In medicated FET, 2% of clinics undertake blastocyst transfer on the third day of progesterone, 3% on 
the fourth, 21% on the fifth, 61% on the sixth and 13% on the seventh. Luteal support is continued 
from six to beyond twelve weeks’ gestation, with the majority (69%) stopping at 12 weeks. The use of 
pituitary suppression in medicated FET varies widely. Fifty-five percent of clinics favour GnRH-agonist 
down-regulation, 11% GnRH-antagonist and 34% no supplementary pituitary suppression.  
 
Subsequently, we assessed all oestrogen medicated FET cycles at our clinic between January 2014 
and June 2016 comparing short GnRH-antagonist with long GnRH-agonist protocols. 578 patients 
(188 antagonist, 390 agonist) were included. Baseline characteristics were similar. Live birth (37% 
(antag) vs. 40% (agonist), p=NS), clinical pregnancy (60% vs. 61%, p=NS) and miscarriage rates 
(33% vs. 34%, p=NS) were similar. In the antagonist group there were significantly fewer medication 
days, clinic visits and ultrasound scans. 
 
Conclusions: Wide variation exists in the preferred method of endometrial preparation for FET. Our 
cohort study highlights benefits of GnRH-antagonist as an alternative to GnRH-agonist for pituitary 
suppression in medicated FET. 
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