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Introduction:  

Recent reports utilizing blastocoel fluid (BF) aspiration using an ICSI pipette or non-invasive spent 

blastocyst culture medium (SBM) collection as a source of embryonic genetic material for preimplantation 

genetic testing for aneuploidy (PGT-A) have shown promising results. However clinical application of this 

approach still depends on improvement of collection approaches, as well as elucidation of the origin and 

the degree of whole embryo representation of the cell free embryonic DNA (cfeDNA) obtained. The 

objective of this study was to determine if combined SBM and BF could be used as a novel non-invasive 

source of cfeDNA for non-invasive PGT-A (NIPGT-A) in fresh IVF cases and check the feasibility to detect 

single nucleotide mutations from the same sample.         

Materials and Methods: 

The study received research ethics approval from the University of Toronto REB. 13 patients (26 

blastocysts) were included in the study. The blastocysts were collapsed by a laser pulse, then both SBM 

and BF samples were collected together as one D4-D5/6 NIPGT sample. The corresponding TE samples 

were used as controls. VeriSeq PGS kit was used for PGT-A for both the TE biopsy and NIPGT-A samples. 

Concordance rates for whole chromosomal copy number (WCN) between NIPGT-A and TE biopsy samples 

were statistically evaluated using Fisher exact test, with p<0.05 considered significant). As proof of 

principle we also performed PGD for the GLA ex7 mutation (OMIM:301500) using cfeDNA.  

Results:  

We obtained a high concordance rate per sample for whole chromosome copy number between NIPGT 

and TE biopsy samples for: Ploidy status (euploid or aneuploid) - 100% (26/26); Euploidy– 100% (17/17) 

and WCN – 100% (9/9). However, the concordance rate for mosaic abnormalities between NIPGT and TE 

biopsy samples was lower (55.6% (5/9)). Successful amplification and full concordance in mutation 

detection was obtained on 4 embryos from a couple undergoing PGD for the GLA gene ex7 mutation.    

Conclusions:  

SBM combined with BF has great potential to be used as a source of embryonic DNA for comprehensive 

non-invasive aneuploidy screening, and potentially, for the non-invasive diagnosis of single gene 

disorders. 
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Introduction:  

Sperm encounter various secreted proteins in the epididymis resulting in acquisition of motility and 

modifications in the plasma membrane lipid composition. A family of proteins named Binder of SPerm 

(BSP) are expressed exclusively in male mammalian reproductive tract. Despite differences in the number 

of forms and concentration, they share analogous function and conserved structure in all the mammals 

studied to date. Studies have indicated an ambivalent function for these proteins. These proteins interact 

with choline phospholipids (PC) on the sperm membrane in the male reproductive tract and prevent 

premature capacitation. However, in the female genital tract, BSP proteins promote capacitation by 

interacting with components present in this environment. Recently, two homologous epididymal BSP 

proteins were identified in mouse (BSPH1 and BSPH2) and one in human (BSPH1).  

Methods:  

In order to characterize and establish the role of these proteins on the fertility, the highly efficient 

CRISPR/Cas9 system was adopted to generate double knockout (Bsph1/2-DKO) mice. The DKO mice were 

assessed at mRNA (RT-PCR and qPCR) and protein (Mass spectrometry) levels. Trio mating was performed 

to assess the fertility capability of the DKO. Sperm Class Analyzer (SCA) was used to assess the perm 

parameters. 

Results:  

Male and female DKO animals exhibited no differences in fertility compared to controls, with no 

differences in the litter size, motility and sperm count compared to wild-type. BSP null mice mated 

normally and were healthy. The DKO models were evaluated for sperm parameters using Sperm Class 

Analyzer and no differences were observed between DKO and wild type.  

Conclusion:  

Taken together, these data suggest that BSP proteins are not essential for sperm maturation and 

fertilization, at least in the mouse. 

 

Supported by Canadian Institutes of Health Research (CIHR). 
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A father’s environmental exposure to toxicants and poor diet influence disease transmission across 

generations, potentially through epigenetic inheritance (Lambrot et al., 2015 & Li et al., 2017 & Carone et 

al., 2010). However, the consequences of environmental stressors on the sperm epigenome and the 

paternal contributions towards embryonic development need to be elucidated. A better understanding 

of paternal influences on offspring development will highlight the need for better men’s preconception 

health advising and minimize the risk of paternal inherited complex diseases.  We aim to better 

understand how a folate deficiency in male mice affects their sperm epigenome and how a dietary 

environmental stressor alters epigenetic marks coded in the sperm chromatin to impact the pre-

implantation embryo. To investigate whether there can be cumulative damage to the sperm epigenome 

and on offspring health, we used a transgenic mouse model overexpressing the lysine-specific histone 

demethylase KDM1A in sperm. This transgenic model has an altered sperm epigenome with altered 

histone methylation at lysine 4 on histone H3. Adult sires with an altered sperm epigenome, or control 

mice with a normal sperm epigenome, were fed either a folate sufficient (FS, 2.0 mg/kg) or folate deficient 

(FD, 0.3 mg/kg) diet beginning at weaning for a full spermatogenic cycle. The male mice were then bred 

to control females on a regular diet. A quantitative skeletal analysis on embryonic day 18.5 mice (n = 81 

with 2 fetuses randomly selected per litter, with 7 – 10 litters per experimental group) was performed to 

assess for abnormalities in offspring. To quantitate the epigenetic effect of adding an environmental 

perturbation of a FD diet to TG males with an already eroded sperm epigenome, we performed ChIP-

sequencing for H3K4me3 on the sperm of the adult sires (n=5 per group) followed by analysis using the 

Bioconductor package csaw (Lun et al., 2016). We further assessed if environmental exposures coded in 

sperm chromatin were retained in the pre-implantation embryo and evaluated the epigenome of mouse 

8-cell embryos sired by males fed a FS or FD diet, using ultra-low-input ChIP-seq (Brind’Amour et al., 2015) 

(2 replicates per group).  

Skeletal analysis at embryonic day E18.5 revealed a significant increase in severe abnormalities in the 

offspring sired by FD TG. These abnormalities included craniofacial and spinal defects as well as 

pronounced developmental delays. In addition, preliminary analysis suggests that sires on the FD diet 

have altered H3K4me3 enrichment in their sperm. Embryo epigenome analysis is ongoing. This work will 

determine how environmental exposures affect the sperm epigenome and if such impacts on the sperm 

epigenome are transmitted to the pre-implantation embryo. These studies will contribute to the broader 

understanding of how paternal lifestyles can influence embryonic development and offspring health. 
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Introduction:  

Sperm must travel thousands of its body length to fertilize the egg. Therefore, the tail beating is believed 

to be closely related to the sperm motility and thus to the integrity of its DNA. While several studies have 

attempted to correlate sperm motility parameters with DNA integrity, they have not been able to resolve 

the correlation to a single cell level. This is primarily due to the difficulty of handling single sperm cells, 

which are constantly in motion. Here, we present a single sperm traps for the study of morphology, tail 

beating characteristics, and DNA integrity. 

Methods:  

We fabricated the single sperm traps using two-step lithography on Si wafer and molding the pattern by 

soft lithography. The device was subsequently sealed with a glass cover slip. We filled the device with 

buffer containing HEPES (4-2-(hydroxylethyl)-1-

piperazineethanesulfonic acid)) and introduced the 

sperm from healthy donors to swim into the trap 

array and to each trap. The tail beating of each sperm 

was recorded with CCD camera and the DNA 

fragmentation of each sperm was assessed by 

staining with acridine orange (AO).[1]  

Results:  

The array successfully captured single sperm (Figure 

1). Video analysis was performed to determine the 

tail beating frequency and the DNA fragmentation of 

the same sperm was analyzed using AO staining. 

Capturing of multiple sperm in a single trap was 

prevented by tuning the sperm concentration and 

flowrate inside the array. Nearly 20% of the pillars 

were trapped with single sperm. 

 

 

Figure 1: a) Schematic of Single sperm trap array. 

Semen is introduced into the device and sperm are 

trapped in the array. b) Typical microscope image of 

trapped sperm (left) and the same sperm stained 

with acridine orange (AO) (left) 
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Conclusions:  

We believe that our trap array can be utilized for capturing of single sperm cells and for analyzing the tail 

beating frequency as well as the DNA integrity. We look forward to increasing the capturing efficiency to 

be able to analyze more sperm cells and obtain a single cell level correlation.  

References:  

[1] Evenson, D. P. Sperm Chromatin Structure Assay (SCSA). In Spermatogenesis: Materials and Protocols; 

Carrell, D. T., Aston, K. I., Eds; Springer: London, 2013; p 156. 
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Introduction 

We previously discovered and validated testis-specific proteins as seminal plasma biomarkers for the 

differential diagnosis of azoospermia and male infertility [1, 2]. Our work provided us with unique criteria 

to identify testis- and germ cell-specific proteins suitable as biomarkers of mature spermatozoa. Here, we 

will introduce our approach to identify testis-, germ cell-, spermatozoa- and organelle-specific proteins 

and demonstrate their applications as tools to evaluate sperm integrity and targets to select sperm for 

assisted reproduction. 

Materials and Methods 

Our approach to select testis-, germ cell- and spermatozoa-specific proteins was based on in silico mining 

of the Human Protein Atlas. Subcellular localization of proteins was predicted using the NextProt 

database. Testis-specificity and expression in spermatozoa were verified by targeted mass spectrometry 

assays. Selected proteins were evaluated by antibody-based immunofluorescence, flow cytometry and 

ELISA. 

Results 

Mining of the Human Protein Atlas revealed nearly 1,500 proteins with highly specific or enhanced 

expression in testis and germ cells versus all other human tissues. The list was then narrowed down to 

129 cell-surface or secreted proteins previously identified in the spermatozoa proteome. Following 

verification by targeted mass spectrometry, we selected 45 proteins expressed exclusively by 

spermatogonia (n=1), spermatocytes (n=6), spermatids (n=10) and spermatozoa (n=3). Following that, 

localization of selected proteins was confirmed by immunofluorescence assays in testicular and mature 

sperm: ACRV1 (intra-acrosomal secreted protein), ADAM20 (post-acrosomal cell-surface protein) and 

AKAP4 (sperm tail-specific intracellular protein). ACRV1 protein was also evaluated by ELISA in seminal 

plasma and spermatozoa lysate, and emerged as a non-invasive biomarker to evaluate acrosome integrity. 

Conclusions 

Our panel of testis-, germ cell-, spermatozoa- and organelle-specific proteins will facilitate evaluation of 

spermatozoa and acrosome integrity and selection of rare sperm for assisted reproduction. This panel is 

a unique and comprehensive toolbox for basic and clinical andrology research. 
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Introduction:  

Over one million ART cycles per year are initiated worldwide. Due to the increased risk of adverse 

outcomes in ART pregnancies compared to those naturally conceived, it is essential we monitor these 

outcomes, particularly those with low prevalence. Health administrative databases and registries are 

excellent sources of these data. However, due to potential errors in data entry, they need to be validated 

prior to utilization for clinical, surveillance, or research purposes. 

Objective:  

To validate a clinically relevant subset of variables from the CARTR Plus database. 

Methods:  

Six clinics across Canada were recruited to participate using a purposive sampling strategy. A fixed random 

sample of 146 IVF cycles initiated between January 1, 2015 and December 31, 2015 were selected at each 

clinic. Only a single treatment cycle from a unique patient per clinic was considered. Twenty-five data 

elements were reabstracted from patient charts, which was declared the reference standard. Data were 

reabstracted by two independent auditors with relevant clinical knowledge after confirming inter-rater 

reliability. Data from the chart were then compared to those in CARTR Plus. 

Main Outcome Measure(s):  

We calculated kappa coefficients, sensitivity, specificity, positive predictive value, and negative predictive 

value with 95% confidence intervals (CI) for categorical variables, and mean differences, paired t-tests and 

intraclass coefficients (ICC) for continuous variables. 

Results:  

Six clinics agreed to participate in this study representing five Canadian provinces. The mean age of 

patients was measured as 35.5 years in each of the data sources, resulting in a near perfect level of 

agreement, ICC=0.99 (95% CI: 0.99, 0.99). The agreement for FSH was moderate, ICC=0.68 (95% CI: 0.64, 

0.72). There was nearly perfect agreement for cycle type, kappa=0.99 (95% CI: 0.98, 1.00). Over 90% of 

the cycles in the reabstracted charts documented use of autologous oocytes; however, data on oocyte 
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source were missing for 13% of cycles in CARTR Plus, resulting in a moderate degree of agreement, 

kappa=0.45 (95% CI: 0.37, 0.52). Embryo transfer and number of embryos transferred had nearly perfect 

agreement with kappa coefficients greater than 0.90, whereas that for elective single or double embryo 

transfer was much lower, kappa=0.55 (95% CI: 0.49, 0.61). Validity markers for pregnancy type, number 

of fetal sacs, and number of fetal hearts on ultrasound were nearly perfect, with kappa coefficients greater 

than 0.90. 

Conclusion:  

This study provides the first assessment of the quality of the CARTR Plus database and we found very high 

data quality for the majority of the variables that were analyzed. Our validation study provides valuable 

information for Canadian research studies using the database. The rigorous methodology used can serve 

as a guide for future validation projects. 
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Introduction: 

Studies evaluating the effect of a thin endometrium on ART outcomes have shown conflicting results.  The 

objective of our study was to determine the impact of endometrial thickness on clinical pregnancy and 

live birth rates in both fresh and frozen ART cycles from the CARTR-BORN registry.  

Materials and Methods: 

A retrospective cohort analysis of data collected from the Canadian CARTR-BORN registry for all fresh and 

frozen embryo transfers between 2012 and 2015 was performed taking into account endometrial 

thickness, the day of transfer and patient age.  

Results: 

A total of 40,951 embryo transfers (22,031 fresh and 18,920 frozen-thaw) were analyzed. Clinical 

pregnancy rates (CPR) and live birth rates (LBR) were affected by endometrial thickness and were 

significantly lower below 8mm in fresh IVF-ET and below 7mm in frozen-thaw IVF-ET. Similar results were 

found when only Day 5 transfers were analyzed.     

 

 FRESH IVF-ET FROZEN IVF-ET 

EndoT at 
HCG 

# Embryo 
Transfers  

CPR (n) LBR (n) # ET  CPR (n) LBR (n) 

≥ 8mm 19348 
42.2%  
(8349)  

33.6%  
(6505)  

16263 
38.4%  
(6245)  

28.4%  
(4624)  

7.0-7.9mm 1847 
34.6%  
(639)  

25.5%  
(470)  

2131 
38.3%  
(816) 

27.4%  
(584)  

6.0-6.9mm 650 
33.7%  
(219) 

24.5%  
(159)  

413 
31.7%  
(131) 

23.7%  
(98)  

5.0-5.9mm 155 
25.8%  
(40)  

18.0%  
(28) 

80 
28.75%  
(23)  

15.0%  
(12)  

4.0-4.9mm 31 
19.4%  
(6) 

(<6) 33 
27.3%  
(9)  

21.2%  
(7)  

Total: 22031 P<0.0001 P<0.0001 18920 P=0.015 P=0.012 
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Conclusions: 

This is by far the largest study to date evaluating the impact of endometrial thickness on ART outcomes. 

Both clinical pregnancy and live birth rates clearly decline as the endometrial thickness decreases below 

8mm in fresh and below 7mm in frozen embryo transfer cycles. This data provides valuable guidance for 

both physicians and patients when confronted with decisions related to a persistently thin endometrium. 
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Introduction:  

As there is still little clarity as to whether there may be an advantage to a fixed versus flexible start day 

when using GnRH-Ant, we felt it important to review the literature to gain insight on this question. The 

objective of the present study is to compare flexible versus fixed start GnRH-Ant protocols on IVF 

outcomes. 

Materials:  

This study was a systematic review and meta-analysis of randomized controlled trials (RCT). A systematic 

search of the literature was performed across the Cochrane Library, EMBASE, and MEDLINE databases 

from 1998 to April 2018. RCTs comparing fertility outcomes in infertile women undergoing IVF using a 

flexible versus fixed GnRH-Ant protocol were selected for inclusion. Data involving patient characteristics, 

IVF protocols, and fertility outcomes were extracted independently by two reviewers. The primary 

outcome was clinical pregnancy rates per IVF cycle; whereas secondary outcomes included live birth rates 

and total gonadotropins used.  

Results:  

The literature search yielded 6 RCTs published between 2002 and 2015 that met the criteria for inclusion 

in the qualitative and quantitative syntheses. These studies involved a total of 722 IVF cycles. Flexible start 

protocols had the patient initiate GnRH-Ant for LH surge prevention when the lead follicle size was of ≥14 

or 15mm.  Fixed start protocols had patients start the GnRH-Ant on gonadotropin stimulation day 6. 

Similar clinical pregnancy rates (CPR) were observed between the flexible and fixed GnRH antagonist start 

protocols, with a trend towards higher CPR in the fixed protocol group (pooled odds ratio = 0.75; 95% CI 

= 0.54 to 1.04; p = 0.08; I2 = 0%). Comparable total gonadotropin dosage was also found (mean difference 

= -61.39; 95% CI = -224.79 to 122.01; p = 0.51; I2 = 88%).  

Conclusions:  

Our meta-analysis of the most up to date data available suggests that flexible and fixed GnRH antagonist 

protocols yield similar clinical pregnancy rates. 
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Objective:  

To evaluate and critically appraise iPhone apps related to menstrual cycle tracking, ovulation prediction 

and other topics related to fertility or the management of infertility. 

Methods: 

The Canadian Apple App Store was searched using the keywords: ‘period tracker,’ ‘menstrual tracker,’ 

‘fertility,’ ‘ovulation,’ ‘IVF,’ and ‘in vitro fertilization.’ Apps were screened against predetermined 

exclusion criteria and included apps downloaded onto iOS devices. Apps were rescreened against 

additional exclusion criteria and the final list of included apps set. All included apps were reviewed 

independently by two authors. Each reviewer calculated an app quality score using a pre-defined rubric 

and the average was taken as the final score for each app. The rubric evaluated usability, the presence or 

absence of advertisements, clinical disclaimers, privacy policies and references as well as the accuracy of 

content and tools and a number of features. 

Results:  

The initial search revealed 1558 apps. After applying exclusion criteria, 140 apps were included in the final 

analysis: 90 free, 46 paid, and 4 paid via subscription. Paid apps ranged in price from $0.99 to $39.99. 

Thirty-six apps (15 paid and 21 free) scored at or above 50% on the calculated app quality score. The top 

3 apps, with scores above 70%, were Glow Ovulation Period Tracker, Fertility Friend FF App, and Clue: 

Health & Period Tracker. Thirty-one apps were given a score of zero because they contained incorrect or 

inaccurate information with the potential to mislead or cause harm to users. Excluding these, the average 

overall app quality score was 41.7%. Twenty-five apps (14 free and 11 paid) included some features 

related to infertility or fertility treatments. Cycle predictions based on learned or multiple cycles of 

inputted data occurred in only 44.3% of apps, whereas 29.3% made predictions based solely on last 

menstrual period date and/or stated cycle length. Apps made no predictions or their methods could not 

be assessed 26.4% of the time. Eighty-two percent of apps provided a calendar or cycle tracker function. 

Other tracking tools included basal body temperature (52.3%), cervical mucous (37.9%), intercourse 

(60.0%), and LH sticks (29.3%).  

Conclusion:  

There is an overwhelming selection of period tracking apps available for the iPhone. Many contain 

incorrect or even harmful advice and many more are very basic with respect to their content and/or tools. 

Fewer than half of the apps tested were sophisticated enough to use past cycle data to predict future 
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cycles. There is a particular need for high quality apps that focus on addressing the needs of individuals 

struggling with infertility or undergoing fertility treatment.  

Funding:  

Department of Obstetrics and Gynaecology, Mount Sinai Hospital & University Health Network, University 

of Toronto 
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Introduction: 

Human chorionic gonadotropin (hCG) is usually used at the end of controlled ovarian hyperstimulation 

(COH) as a surrogate LH surge to induce final oocyte maturation and resumption of meiosis. Recently, 

based on retrospective studies, the co-administration of GnRH agonist and hCG for final oocyte 

maturation (dual trigger) has been suggested to improve IVF outcome and pregnancy rates. The aim of 

the present study was to determine whether co-administration of GnRH agonist and hCG in IVF cycles 

would improve the number of oocytes and embryos compared to hCG alone. 

Materials and Methods: 

A single center, prospective, randomized controlled, double blinded clinical trial. Normal responder 

patients were randomized either to receive hCG or dual trigger for final oocyte maturation. Data on 

patients age, BMI, AMH, number of follicles >10 mm and >15 mm on day of hCG administration, number 

of oocytes retrieved, MII, zygotes and blastocysts were assessed and compared between the dual trigger 

group and the hCG group.  

Results: 

One hundred and sixty six patients were included in the study, 83 patients in each arm. The age (35.9 vs. 

35.7 p=NS), BMI (23.7 kg/m² vs. 24 kg/m², p=NS ) , AMH (20.7 pmol/l vs. 19.5 pmol/l P=NS) and FSH (6.2 

vs. 5.8 p=NS) were comparable between the two groups. The total amount of gonadotropins, the length 

of the stimulation and the number of follicles >10 mm and >15 mm in diameter on day of hCG 

administration were also similar in the two groups. The number of eggs retrieved (12.9 vs. 10.6, p=0.02), 

the number of MII (10.6 vs. 8.6, p=0.03) and the number of zygotes (7.9 vs. 6.3, p=0.04) were significantly 

higher in the dual trigger group compared to the hCG group. The oocyte recovery rate 

(oocytes/follicles≥11mm) was significantly higher in the dual trigger group compared to the hCG group 

(97% vs. 78% p=0.001). The number of top quality blastocysts (2.8 vs. 1.8 P=0.005) was significantly higher 

in the dual trigger group. The clinical pregnancy rate and the ongoing pregnancy rate were similar in both 

groups. 

Conclusions:  

The co administration of hCG and GnRH agonist increases the number of oocytes, number of zygotes and 

number of top quality embryos compared to triggering with hCG alone in normal responder patients. 
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Introduction:  

Obesity, a global pandemic (1), causes significant morbidity and mortality. Previous studies correlated the 

endocrine and metabolic environment with lower oocyte and embryo quality, worse pregnancy outcomes 

and attenuated response to ART treatment (2-5). Gestational carriers (GCs), are multiparous women with 

good obstetric background, who choose to carry a baby that is not genetically related to them (6). In 2012, 

GC births made up 1.7% of all IVF births in Canada (7). Controversy exists as to whether increased BMI 

affects outcomes among GCs, as it does in other infertility patients (8,9).  

Materials and Methods:  

A retrospective matched case-control study. Patients included in this study have undergone ART 

treatments at CReATe fertility center, Toronto, Canada, between 2003-2016. Those who utilized GCs 

(cases), were matched by BMI and year of treatment, with patients that did not (controls). Exclusion 

criteria were missing BMI or pregnancy outcome information. Retrieved data included demographics, 

background information, treatment parameters and outcomes. Pregnancy outcomes are routinely 

collected from BORN Ontario (Better Outcomes Registry & Network), and in out-of-province cases, 

patients are contacted directly. A logistic regression model, analyzing associations between BMI and 

pregnancy outcomes was created using Statistical Package for the Social Sciences (SPSS) software.  

Results:  

Two hundred and eighty-seven participants were included. The GCs were significantly younger than the 

control population. BMI was not a significant predictor for ART outcomes in any of the groups. The clinical 

pregnancy rate (CPR) and live birth rate (LBR) were higher among GCs, compared with controls (62.8% vs 

37.4%, p<0.05; 37.8% vs. 22.2%, p<0.05); the pregnancy loss rate (PLR) was lower (11.0% vs. 29.7%, 

p<0.05). However, in an adjusted logistic regression analysis controlling for age, the groups did not differ. 

Pregnancy complications, neonatal outcomes and mode of delivery were not affected by BMI and did not 

differ between groups. 

Conclusions:  

In this study BMI, as a continuous or categorical variable, was not a significant predictor for CPR, LBR or 

PLR, among GCs or in the general infertile population. Pregnancy complications and neonatal outcomes 
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were also not affected by BMI. When considering ART treatment for an infertile couple or when screening 

GCs, a high BMI should not be applied as an exclusion criterion. 
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Introduction: 

During vitrification, the zona pellucida of an embryo hardens, providing the stability to withstand the 

changes in temperature and osmotic pressure that occur during cryopreservation. However, this 

hardening can impair embryo hatching and prevent embryos from implanting after transfer. 

Materials and Methods: 

A retrospective data analysis was conducted on 123 FETs at our clinic between October 2016- May 2017 

with patients ranging in age from 21-42. All vitrification was on day 5 or 6.  Implantation rates were 

compared between groups based on when LAH was performed (pre vitrification, post vitrification, pre and 

post vitrification, no LAH) and blastocyst quality: AA, AB, or BA on the Gardner blastocyst grading system 

were considered good-quality, BB and BC were mediocre-quality and of CB, CC, cavitating, or compacting 

were poor-quality. Beta HCG was tested two weeks post FET with a value higher than 5mIU/mL considered 

implantation. Statistical significance was determined using Chi-square tests. 

Results: 

Implantation rate with LAH performed only pre vitrification (n = 42) was 76.2%, and was significantly 

higher compared to the three other groups (P < 0.05). Implantation rates with LAH occurring only post 

vitrification (n = 32), both pre and post vitrification (n = 35), and with no LAH performed (n = 14), were 

44%, 51%, and 43%, respectively. No significant difference was observed when comparing the 

implantation rates of these three groups among themselves. When controlling for only good quality 

blastocysts (n = 50), no significant differences were observed for implantation between the four groups. 

When implantations with mediocre or poor-quality embryos were combined (n = 73), rates were also 

significantly higher with LAH performed only pre vitrification (72%) than with LAH performed only post 

vitrification (28%), and when no LAH occurred pre or post vitrification (0%). No significant difference was 

observed in implantations when LAH only performed pre vitrification was compared with LAH performed 

both pre and post vitrification (54%). 

Conclusion:  

Results support the use of LAH before vitrification to increase implantation rates, especially when 

transferring mediocre and poor quality embryos. 
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Introduction: 

To achieve high implantation rates in IVF patients, it is important to focus on optimal culture systems for 

blastocyst formation. A culture system that appears promising involves culturing zygotes on top of a 

proliferating 2D monolayer of autologous cells. The monolayer may improve embryo quality and enhance 

blastocyst formation by detoxifying the culture medium, secreting growth factors and mimicking the 

uterine environment in vitro. This approach is especially recommended for poor prognosis patients, who 

experience lower blastocyst formation and implantation rates. 

Materials and Methods: 

A retrospective observational study was conducted from January 2017 to January 2018 at a private fertility 

clinic. A total of forty-five poor prognosis patients who had zygotes co-cultured on a monolayer of 

autologous cumulus cells until blastocyst formation were included in this study. Patients were considered 

to have a poor prognosis if they had previous IVF failures, poor responses to ovary stimulation, or if they 

were over 40. The main outcomes measured were blastocyst formation rates and implantation rates. 

Implantation was defined by a positive (>5 mIU/mL) beta human chorionic gonadotropin level measured 

two weeks post-FET. Day 5 and 6 blastocyst formation rates and implantation rates were calculated for 

these patients. 

Results: 

Of the 45 patients who had monolayer culture, 65.2% had blastocyst formation on Day 5 or 6 of embryo 

development. Thirty-one patients had fresh or frozen embryo transfers to date, with a total implantation 

rate of 60.7%. 

Conclusion:  

The promising blastocyst formation and implantation rates presented suggest that 2D autologous 

monolayer culture may improve IVF success within poor prognosis patients. 
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Euploidy Rates Decrease Significantly with Advanced Maternal Age 
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Vanessa DiCecco2, Marjorie Dixon1,3. 
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Introduction: 

In order to increase implantation rates in IVF patients with advanced maternal age, it may be useful to 

use preimplantation genetic testing for aneuploidy (PGT-A). PGT-A is suggested to increase IVF success by 

selecting the most competent euploid embryo for transfer. Several studies have found that euploid 

embryo transfers lead to higher implantation rates, therefore making it useful to determine the 

relationship between maternal age and euploidy rates. 

Objective: 

To determine the association between embryo euploidy rates and maternal age. 

Materials and Methods : 

A retrospective observational analysis study was performed at a private fertility center, and included data 

from October 2016 to February 2018. The patient population consisted of 156 patients who underwent 

IVF treatment with PGT-A. A total of 635 embryos were biopsied and screened across the patient 

population. The main outcome measured was the euploidy rate, and this data was stratified by maternal 

age, and whether the biopsy was taken on Day 5 or 6. All PGT-A testing was performed at an offsite lab 

using next-generation sequencing (NGS). Statistical analysis was performed using Fisher’s exact tests and 

Yate’s Chi-squared tests, with P<0.05 considered significant. 

Results: 

Across the entire patient population, there was a decrease in euploidy rates as maternal age increased: 

57.5% euploidy for women aged ≤ 34, 44.3% for women aged 35-39, and 16.7% for women aged ≥ 40 

(P<0.0001) (Table 1). When comparing ICSI and IVF created embryos, there was no significant difference 

in euploidy rates for Day 5, Day 6, or combined Day 5 and 6 data. 

Conclusion:  

This study adds weight to the hypothesis that embryonic euploidy decreases as maternal age increases. 
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Table 1. Comparison of Euploidy Rates Across Maternal Age Groups for Embryos Biopsied on Day 5 and/or Day 6. 

 

Euploidy Rate (%) 

 
Method of 

Fertilization 
Patients ≤ 34 Years Old 

 Patients 35-39 

Years Old 

 Patients ≥ 40 Years 

Old  
P-Value 

ICSI 57.14285714 45.05494505 16.51376147 <0.0001 

IVF 60.41666667 41.30434783 20 0.09567 

Total (ICSI and 

IVF) 
57.67918089 44.29824561 16.66666667 <0.0001 

 

Figure 1. Euploidy rates for IVF patients who had PGT-A performed on ICSI and/or IVF created embryos. 
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Use of Testicular Sperm in Couples with High Sperm Deoxyribonucleic Acid Fragmentation and Failed 

Intracytoplasmic Sperm Injection using Ejaculated Sperm 

Mohannad Alharbi1, Fadl Hamouche1, Simon Phillips1, Jacques Isaac Kadoch1, Armand Zini1    
1Division of Urology, Department of Surgery, McGill University, OVO Fertility Clinic, Montreal, QC, Canada. 

 

Introduction: 

Sperm DNA fragmentation has been associated with male infertility and studies suggest that sperm DNA 

fragmentation can have an adverse influence on pregnancy outcomes. The aim of the present study was 

to examine the ICSI pregnancy outcomes using testicular sperm in couples that have failed ICSI cycles 

using ejaculate sperm. 

Methods: 

We conducted a retrospective review of consecutive couples with sperm DNA fragmentation (>30% 

fragmentation by TUNEL- terminal deoxynucleotidyl transferase dUTP nick end labeling assay) that 

underwent ICSI using testicular sperm between December 2012 and July 2017. As a control group, we 

evaluated consecutive couples that had failed a first ICSI cycle and underwent a second ICSI cycle using 

ejaculated sperm. We excluded couples with female factors and advanced female age. 

Results: 

We identified 53 couples that underwent testicular sperm - ICSI (T-ICSI). Our control group consisted of 

54 couples that underwent a second ICSI cycle using ejaculate sperm (Ej-ICSI) after a first ICSI cycle failure. 

Mean male and female age, as well as, the proportion of couples with primary infertility were not 

significantly different between the two groups (P>0.05). Mean fertilization rate was significantly lower in 

the T-ICSI compared to the Ej-ICSI group (48% vs. 58%, respectively, P=0.015).  The mean number of 

oocytes collected in the T-ICSI compared to the Ej-ICSI group were significantly different (14 vs. 11, 

respectively, P<0.05). The mean number of embryos transferred in the T-ICSI compared to the Ej-ICSI 

group were not significantly different (1.65 vs. 1.5, respectively, P>0.05). Cumulative clinical pregnancy 

and live birth rates per transfer were higher in the T-ICSI than the Ej-ICSI group but the differences were 

not statistically significant (60.4% vs. 52% and 46% vs. 36.7%, respectively, P>0.05). 

Conclusion:  

Our results indicate that T- ICSI outcomes are not significantly better than Ej-ICSI in couples with high 

sperm DNA fragmentation. Additional prospective and randomized trials are needed to determine the 

value of using testicular sperm for ICSI in couples with sperm DNA damage. 
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Subcutaneous immunoglobulin for unexplained recurrent miscarriage and implantation failure: results 

from a single-center cohort 
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1Division of Clinical Immunology & Allergy, Department of Medicine, McGill University, Montreal, 
Quebec, Canada. 
 

Introduction: 

IVIg is used as an off-label treatment to improve implantation and live birth rates in patients with 

idiopathic reproductive failure. ScIg is home-administered, associated with less side effects than IVIg and 

has similar immune-modulating properties. To our knowledge, there are no studies exploring scIg’s role 

in the treatment of idiopathic RIF and RPL. The aim of this pilot study was to establish the potential efficacy 

and safety of scIg in such patients. 

Methods: 

This is a descriptive analysis of a cohort of women who received scIg for idiopathic RPL or RIF. We included 

patients aged 18-42 with > 4 miscarriages, or > 3 ET failures. Hizentra 20% (150-200 mg/kg/week) was 

started 1 month before planned conception and continued weekly during pregnancy. From 08/2014-

01/2016, patients who did not tolerate or could not receive IVIg were given scIg, which was continued 

until 32-34 weeks gestation (5 patients). From 02/2016-04/2018, scIg was given instead of IVIg and 

continued until 20 weeks gestation (10 patients). 12/15 patients were included in the efficacy analysis and 

3/15 patients were excluded. All 15 patients were included in the safety analysis. 

Results: 

Of the 15 patients who received scIg, 5 received IVIg prior to scIg and 10 received scIg alone. Eight of 12 

(66%) patients successfully conceived; 4 delivered healthy term neonates (including one set of twins), 3 

are past 32 week gestation with healthy pregnancies (including one twin gestation), 1 is 8 weeks pregnant 

with a viable singleton. 4/12 (33%) patient failed scIg; one RPL patient had a 6 week miscarriage, two RIF 

patient failed their ET, one RPL patient failed to conceive during 6 months of scIg. Of the 3 patients who 

were excluded, 1 RIF patient aged 45 who had failed 4 donor ET had a term birth (she received 2 doses of 

IVIg and switched to scIg), another RIF patient aged 47 who failed 11 ET (including donor egg) had a term 

birth via donor egg, and one RIF patient was treated with scIg for 6 months but never had an ET. No 

maternal or perinatal adverse events were reported. One set of twins was diagnosed with congenital 

hypothyroidism. 

Conclusion:  

ScIg might provide a more cost-effective, convenient and safe alternative to IVIg. Our results support the 

the need for a properly designed RCT. 
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IVIg: intravenous immunoglobulin 
scIg: sub-cutaneous immunoglobulin 
RIF: recurrent implantation failure 
RPL: recurrent pregnancy loss 
ET: embryo transfer 
SA: spontaneous abortion 
GA: gestational age 
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Sexuality and Partner Support in Couples Undergoing Infertility Treatment 
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¹University of Montreal, Montreal, Quebec; ²Couples and Relationships Research Lab, Montreal, Quebec, 
3The Interdisciplinary Research Centre on Intimate Relationship Problems and Sexual Abuse (CRIPCAS), 

Quebec, Canada.  

 

Introduction: 

Issues related to sexuality and to the partners’ relationship are inevitable aspects of infertile couples’ lives. 

Indeed, infertility is known for its significant impact on the frequency of sexual intercourse (Gulec et al., 

2011), spontaneity (Oddens et al., 1999), and sexual desire (Millheiser et al., 2010). In the context of 

infertility, partners are perceived as the most important source of support (Laffont & Edelmann, 1994). 

As such, disruptions in partner support have been associated with increased infertility-related stress in 

men and women (Martins et al., 2014). Nevertheless, the few studies that have examined partner support 

within the context of infertility have not explored its association with sexual functioning. Moreover, the 

literature on infertility has focused primarily on individual rather than interpersonal experiences. This 

study aims to fill this gap in the literature through an examination of the associations between perceived 

partner support (emotional, instrumental, informational, and physical) and sexual functioning in couples 

seeking fertility treatment. 

Methods: 

The sample included 52 couples from Quebec undergoing infertility treatment. Participants completed 

the Revised Support in Intimate Relationships Rating Scale (Barry et al., 2009), and either the Female 

Sexual Function Index (women; Rosen et al., 2000), or the International Index of Erectile Function (men; 

Rosen et al., 1997) through an online, secure platform. 

Results: 

For women, receiving physical partner support was associated with fewer difficulties related to sexual 

desire and satisfaction. Receiving less instrumental support than desired however, was associated with 

increased difficulties reaching orgasms. For men, receiving less informational, instrumental, and physical 

support than desired was associated with lower levels of sexual satisfaction. 

Conclusion:  

This study suggests that partner support may be significantly associated with sexual satisfaction in both 

men and women undergoing infertility treatments. These findings could inform the practice of infertility 

counselling, which often overlooks individuals’ sexual experiences. Partner support may represent a 

protective factor that can buffer against the sexual issues experienced by couples dealing with infertility. 
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Introduction: 

Next generation sequencing for preimplantation aneuploidy testing (PGT-A) provides mitochondrial (mt)-

DNA information simultaneously with nuclear (n)-DNA, together with increased detection of mosaicism. 

Mosaic embryos (ME) comprise ~20% of all PGT-A tested embryos and tools to assess their viability are 

limited. Although many reports using the mt/nDNA ratio as a biomarker of euploid embryo implantation 

are available it has never been assessed in ME. We aimed to evaluate the trophectoderm (TE) mt/nDNA 

ratio of ME for predicting implantation and examine factors that may impact this ratio. 

Method: 

We selected 664 ME (371 patients) tested with VeriSeq NGS for PGT-A. Reporting threshold for  mosaicism 

was ≥30%  and ≥10Mb for chromosomal aberrations (CA). Pregnancy outcomes were available for 64 ME. 

mt/nDNA ratio was calculated using quality filtered, unique reads, correcting for sex, CA and mosaicism 

rate. ANOVA and t-test were used to evaluate differences in mt/nDNA ratio between implanted vs. non-

implanted ME taking into account morphology (good/average/poor) and Embryoscope™(ES) vs. 

conventional incubator culturing (CI). 

Results: 

ME (n=664) had a higher mt/nDNA ratio compared with euploid embryos (n=2214, P<0.0001). Embryos 

with full chromosome mosaicism (n=179) had lower mt/nDNA ratio compared to embryos with segmental 

chromosome mosaicism (n=394, P=0.045). Implantation rate for ME was 46.2% (n=64). Implanted 

embryos (n=30) had significantly higher mt/nDNA ratio compared with non-implanted embryos (n=34, 

P=0.05). Static morphology grading did not impact the mt/nDNA ratio, when comparing embryos of good 

(n=86) to average morphology (n=236, P=0.35); good to poor morphology (n=342, P=0.27), and average 

to poor morphology (P=0.78). 

Conclusion:  

Overall, ME had a significantly higher mt/nDNA ratio than euploid embryos. ME that implanted had a 

significantly higher mt/nDNA ratio than ME embryos that did not.  Therefore, the mt/nDNA ratio could 

serve as a novel new indicator for implantation capacity of ME. Larger prospective studies with pregnancy 

outcome data will be needed to further assess utility of the mt/nDNA ratio as a biomarker for ME 

implantation. 
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Introduction: 

Approximately 20% of oocytes recovered during oocyte retrieval are immature and routinely discarded 

by IVF laboratories. Live births have been achieved from in vitro matured oocytes, but these oocytes are 

known to generally yield less favourable outcomes. Our group has shown that FTM-HUCPVCs, a novel 

young source of mesenchymal stromal cells (MSCs), promote germ cell survival and/or regeneration 

through their paracrine properties. Studies from other groups have shown that MSC-derived conditioned 

media (CM) promotes oocyte maturation in animal models. To our knowledge, the ability of FTM HUCPVC 

paracrine properties to support human immature oocyte maturation has not been previously reported.  

Our objective was to determine if FTM HUCPVC CM can improve GV oocyte maturation when compared 

to standard media. 

Method: 

CM was generated from confluent FTM-HUCPVCs cultured for 48hrs in standard IVF fertilization media. 

With informed consent, 65 GV oocytes were collected from 14 IVF patients undergoing controlled ovarian 

stimulation. Sibling GV oocytes were divided between standard IVF culture media (control) and FTM-

HUCPVC CM.  Oocytes were examined by a skilled embryologist on the following day and maturation was 

assessed according to standard morphological criteria.  The expression of 108 paracrine-associated 

transcripts was probed using targeted RNA sequencing of FTM HUCPVCs. 

Results: 

In the CM group, 11 (33.4%) of the oocytes remained GVs after 24 hours, 8 (24.2%) transformed to MI, 

and 14 (42.4%) achieved full maturation (MII); this compared with 19 (59.4%), 8 (25%), and 5 (15.6%) in 

the standard media group, respectively. Thus, the maturation rate increased approximately 3-fold with 

FTM HUCPVC CM when compared to control media (P=0.018).   Genes known to play roles in the paracrine 

and autocrine regulation of folliculogenesis and oocyte maturation were found to be expressed by FTM 

HUCPVCs. 

Conclusion:  

FTM-HUCPVC CM promoted maturation of human GV oocytes with increased efficiency when compared 

to standard media.  FTM-HUCPVCs express many factors previously implicated in ovarian physiology and 

conditioned medium from these cells may be useful in assisted reproduction technologies to achieve in 

vitro GV maturation. 
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Table 1. maturation rate in the CM group and control group.   (P=0.018). 
 

 MII MI GV Total 

CM  14 (42.4%)a 8 (24.2%) 11 (33.4%)a 33 

r-IVM media 5 (15.6%)a 8 (25%) 19 (59.4%)a 32 

 

Figure1:  Representative images of HUCPVC-CM in vitro matured oocytes at GV, MI and MII stage taken using an 
inverted microscope. 
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Background: 

Medically assisted reproduction (MAR) includes assisted reproductive technology (ART) (e.g. in vitro 

fertilization) and the use of ovarian stimulators (OS). MAR has tripled in Canada in the last decade. MAR 

is not without risk, as conception through MAR increases obstetrical complications and adverse perinatal 

outcomes, including multiplicity and perinatal mortality. 

Objectives: 

To quantify the risk of preterm birth (PTB) associated with the use of MAR overall and by method within 

exposed women. 

Method: 

Design and setting: We conducted a cohort study in the Quebec Pregnancy Cohort (QPC), an ongoing 

population-based cohort, which includes data on all pregnancies of mothers covered by the provincial 

prescription drug insurance in Quebec and their children from 01/1998 and 12/2015. We included 

singleton liveborns between 05/08/2010 and 15/11/2015, whose mothers were covered by the RAMQ 

drug plan for at least 3 months prior to and during pregnancy. This time-period was used given that the 

MAR universal reimbursement program (QC) was only fully active at that time.  

Exposure: We first considered MAR dichotomously, using naturally conceived pregnancies as the 

reference. We then categorized MAR into 3 exposure subgroups: OS alone, ART alone (reference), OS and 

ART combined.  

Outcome: PTB was defined as <37 wks of gestation.  

Statistical analyses: Crude and adjusted odds ratios (cOR and aOR) and 95% confidence intervals (CI) were 

obtained using generalized estimation equation models. Subgroup analyses were performed within those 

exposed to MARs. Covariates included maternal sociodemographics, history of pregnancy complications, 

comorbidities, and concomitant medication use, measured in the year before the 1st day of gestation. 
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Results: 

A total of 57,624 pregnancies met inclusion criteria and were considered for analyses. During the study 

period, 2,055 women were exposed to MARs, of which 404 to OS alone, 557 to ART alone, and 1094 to a 

combination of both. MAR users were at increased risk of PTB (cOR [95%CI]: 1.45[1.06-1.97], aOR[95%CI]: 

1.55[1.10-2.17]; 182 exposed cases). Among MAR users, those on OS alone had a higher risk of PTB (cOR 

[95%CI]: 1.23[0.49-3.12]; 42 exposed cases). 

Conclusion:  

Conception through MAR increases the risk of PTB when compared to spontaneous conception. 
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Hysterosalpingosonography is not as effective as hysterosalpingography to increase chances of 

pregnancies 

1Catherine Bergeron, 2Marie-Ève Bergeron, 3Jessica Lefebvre, 4Sarah Maheux-Lacroix; 
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Introduction: 

Hystesosalpingography (sono-HSG) is increasingly used instead of hysterosalpingography (HSG) in the 

initial assessment of tubal patency, being associated with equivalent diagnostic accuracy, better 

tolerability and presenting net advantages for the diagnosis of uterine and ovarian anomalies. 

Objective: 

To study if the tubal flushing generated during sono-HSG is as effective as for HSG by comparing pregnancy 

rates in the 6 months following these procedures. 

Method: 

We performed a retrospective non-inferiority study of 440 infertile women who underwent a HSG or 

sono-HSG as part of the initial fertility workup in our tertiary university center. We excluded women with 

bilateral tubal occlusion, severe male infertility and those who received both procedures. The primary 

outcome was non-ART pregnancy, defined as a positive fetal heartbeat on ultrasonographic examination, 

in the 6 months following the procedure. 

Results: 

A total of 57 pregnancies (26%) were observed in the HSG group and 33 (15%) in the sono-HSG group. 

Adjusted and non-adjusted relative risks of obtaining a pregnancy in the 6 months following sono-HSG 

compared to HSG were 0.61 (95% CI 0.42-0.89) and 0.58 (95% CI 0.39-0.85). Adverse events were 

infrequent in both procedures (sono-HSG: 1%; HSG: 4%, p=0.16). 

Conclusion:  

This study suggests that sono-HSG is not as effective as HSG to increase chances of pregnancies. 
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Time-lapse development compared to conventional morphology as marker of implantation in warmed 

and overnight cultured blastocysts for FET cycles 

Magdalena Bielanska 1, Lina Al-Qahwaji1 and Marie-Claude Léveillé1,2  
1 Ottawa Fertility Centre, 2 University of Ottawa, Ottawa, Canada 

 

Introduction: 

Time-lapse (TL) studies in fresh cleavage stage embryos have suggested some association between rate 

of development and implantation.  The goal of this study was to evaluate TL monitoring of development 

as a tool for identifying implantation potential in frozen-warmed and overnight cultured blastocyst stage 

embryos, in comparison to morphological quality assessment at FET. 

Materials and Methods: 

A total of 244 vitrified Day 5 “starting blastocysts” (SB), were warmed the day prior to FET and placed in 

the Embryoscope for overnight culture until time of transfer.  Time-lapse of development was 

retrospectively annotated. The duration of time in hours from SB to B (B3), SB to EB (B4), as well B to EB 

stages was tabulated.  All embryos were also assigned a morphological grade (Gardner scoring system), 

approximately one hour prior to FET. The time-lapse, and the morphology data were analyzed for 

differences between implanted and non-implanted groups. 

Results: 

Analysis of the 182 transferred blastocysts showed a wide range in the rate of development from SB to B 

(0.8 hrs to 21.9 hrs), SB to EB (2.3 hrs to 24.5 hrs), as well as from B to EB (0.7 to 15.9 hrs) stages.  The 

median time lapsed between the measured stages among the implanted and non-implanted group was 

not significantly different (SB to B: 5.9 hrs vs 7.0 hrs, P=0.162; SB to EB: 11.7 vs 12.6, P=0.149, and B to EB: 

5.0 vs 5.7 hrs, P=0.299). In contrast, analysis of data from morphology assessment at FET showed a large, 

significant difference in the implantation outcome according to the grade. Blastocysts grown overnight 

that did not reach a B3 stage, or had a TE or ICM grading of C showed implantation of only 16.4%,  

significantly less than the  47.0%  among blastocysts scored as B3, B4, B5 with grades AA, AB, BA or BB (P= 

< 0.001). 

Conclusion:  

In comparison to morphological quality assessment at FET, TL monitoring of the rate of blastocyst 

development post-warming is not a good tool for predicating implantation. Despite the growing trend of 

using time-lapse in ART labs, morphological grade should continue to be used as a primary marker for 

selecting blastocyst stage embryos for FET. 
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An exploratory study to evaluate a mixed protocol of Menopur and REKOVELLE for controlled ovarian 

stimulation in IVF 

François Bissonnette1, Tom Hannam2, Clifford Librach3, Albert Yuzpe4 

1Clinique Ovo (Ovo fertilité), Montréal, Canada; 2Hannam Fertiliy Centre, Toronto, Canada; 3CReATe 

Fetility Centre, Toronto, Canada; 4Olive Fertility Centre, Vancouver, Canada 

Introduction: 

The FSH – LH combination concept, so-called “mixed protocols” (concomitant hMG and FSH) for ovarian 

stimulation have been widely used in an attempt to obtain better quality oocytes and embryo and thus, 

higher pregnancy rates compared to the use of recombinant FSH alone. Follitropin delta is the first 

recombinant human FSH preparation where the dosage can be personalized using an algorithm derived 

from a subject’s basal AMH and body weight. This study proposes to evaluate the effect of adding HP-

hMG (Menopur) to follitropin delta (REKOVELLE) in a “mixed protocol” regimen. 

Material and Methods: 

This multi-center, open label, exploratory study will be conducted in Canada, at clinique ovo, Create 

Fertility Center, Hannam Fertility Center and Olive Fertility Center from May 2018 to September 2018, 

when all participants’ embryos will be cultured to day 5 or day 6. A total of 160 participants between the 

ages of 18 and 40, undergoing their first cycle of IVF or ICSI will be enrolled.  

REKOVELLE dose will be determined by the analysis of serum AMH on days 2 to 5 of the preceding 

menstrual cycle, as well as patient’s body weight. Menopur dose added on top of REKOVELLE will be 

determined at enrolment by the total REKOVELLE dose and body weight of the patient. The objectives of 

this study are exploratory; therefore only descriptive statistics will be used. 

Results: 

This study plans on evaluating the number of utilizable blastocysts on Day 5 and Day 6 of embryo culture 

as the primary objective. Secondary objectives are to evaluate the proposed algorithm for determining 

the dosage of the HP-hMG and REKOVELLE in the mixed protocol and to evaluate the safety profile of the 

REKOVELLE – Menopur mixed protocol algorithm.   

Conclusion:  

Since to date no data exists on combining an hMG preparation with the new rhFSH (follitropin delta), this 

study aims to evaluate the efficacy of ovarian stimulation with REKOVELLE-Menopur mixed protocol in 

terms of utilizable blastocysts, as well as to determine the optimal dosage and safety of this protocol. 

This study is supported by Ferring Pharmaceuticals by provision of both monetary funds and study medication.  There 

are no conflicts of interests to be declared. 
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Introduction: 

In Canada, infertility affects 11.5% of couples and is therefore considered an important public health issue. 

Several sub-optimal fertility behaviors have been reported among infertile people and studies have 

hypothesized that inadequate knowledge about factors that may affect fertility may partially explain these 

behaviors. However, few studies examined factors that may predict the intentions to optimize fertility-

related behaviors. The objective of this study was to evaluate fertility knowledge, risk indicators for 

reduced fertility and intentions to optimize fertility-related behaviors in people trying to conceive, and to 

identify factors predicting those intentions. 

Method: 

Women and men were recruited at a fertility clinic and other medical clinics. Participation to the study 

involved completing a questionnaire. Descriptive statistics were calculated, and t-test and regression 

analyses were conducted. 

Results: 

168 women and 158 men trying to conceive for an average of two years were included. The level of fertility 

knowledge was low, although women had significantly better knowledge than men (59.7% versus 51.9% 

respectively, p<0.001). In women, the two most frequently reported lifestyle-related risk indicators for 

reduced fertility was being overweight (33.3%) and unable to cope with stress (24.4%). In men, it was the 

consumption of tobacco (13.9%) and marijuana (12.0%). When looking at risk indicators that reduced 

fertility in both women and men, they were equally prevalent, except for sexually transmitted infections 

that was significantly more present in women than men (21.4% vs 12.7%, p=0.04). Overall, factors 

predicting the intention to optimize fertility-related behaviors were the number of risk indicators for 

reduced fertility (β=0.148, p=0.008) and gender (β=-0.255, p≤0.001). When looking at intentions to 

optimize specific behaviors, in women, the intention to lose weight was only explained by the presence 

of overweight. In men, the intention to quit smoking was explained by the presence of smoking as well as 

the knowledge of the negative impact of tobacco on male fertility. 

Conclusion:  

Our study revealed that French-Canadians trying to conceive have poor fertility knowledge and several of 

them present modifiable risk indicators for reduced fertility. Being a female and having many risk 
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indicators for reduced fertility predicts greater intention to optimize fertility-related behaviors. However, 

additional longitudinal studies are needed to examine whether the intention to optimize these behaviors 

translates into the adoption of improved behaviors. 

Supported by a joint Université du Québec à Trois-Rivières and Centre intégré universitaire de santé et de services 

sociaux de la Mauricie-et-du-Centre-du-Québec start up grant. 
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Introduction: 

Fertility patients look online for social support and for a variety of fertility-related material, and some 

subsequently report feeling better informed and able to make decisions about their care. Online content 

is of uneven quality, credibility and readability, and thus may not be adequately accessible to all patients. 

This study investigated if online information meets fertility patients’ needs and explored the 

characteristics and search patterns of patients with unmet needs. 

Method: 

Fertility patients were recruited from four clinics in Montreal and Toronto. 567 patients responded to a 

survey asking if they searched online for information about fertility, which type of content they searched 

for, and if this information met their needs. Descriptive and bivariate analyses assessed online searching 

patterns and differences between patients with met needs and those with unmet needs. 

Results: 

87.8% of patients searched online for information; 29% reported that this information did not meet their 

needs. Patients’ demographic characteristics were not related to whether or not their needs were met. 

Patients with unmet needs reported greater levels of stress (P<.01) and depression (P<.05). Compared to 

patients whose needs were met by online resources, those with unmet needs tended to search less for 

information about their diagnosis, treatment options, success rates of treatment, how to find peer 

support/mentors and how to discuss their treatment with others. 

Discussion: 

Online resources did not meet the needs of almost one third of patients. These patients were less likely 

to be looking for information about diagnosis and treatment. Moreover, patients with unmet needs were 

less likely to seek proactive social support. Importantly, these patients were more likely to be stressed or 

depressed, suggesting that online resources may not be tailored to the needs of distressed patients. The 

information that these patients want may not be available online. There is a need for more 

individualization of online resources to ensure that they are accessible, targeted and sensitive to fertility 

patients’ needs. 
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Introduction: 

With successful adoption of single embryo transfer (SET), fertility clinics are rapidly accumulating 

cryopreserved human embryos no longer required for reproduction. Ethics research board approval and 

patient consent was obtained to utilize day-2 human embryos cryopreserved (slow freeze protocol) for 

up to 20 years for research.  We report our initial outcomes applied to three replicates of thawed embryos 

cultured under control conditions or with metformin as a therapeutic treatment. Metformin is a 

commonly prescribed drug for treating diabetes and PCOS. Metformin has been used in mouse embryos 

to stimulate AMPK often downregulated by diabetes or obesity. 

Materials and Methods: 

In total, 39 day-2 human embryos were thawed using Sydney D3 thawing medium (Cook), then placed 

into culture medium (Global Total) supplemented with 100-150 M metformin (Sigma-Aldrich, N=14) or 

metformin free (N=17) and cultured under 7% oxygen for up to 4 days to assess blastocyst development 

and grade. All embryos were individually collected and processed for qRT-PCR to assess the transcript 

profiles for housekeeping, blastocyst formation, and embryo stress genes. 

Results: 

31/39 embryos survived the thaw (79.5%). 15/17 control embryos developed to at least the morula stage 

by D6, with 5/17 (29%) becoming blastocysts. Metformin did not improve blastocyst development as only 

1/14 embryos developed to the morula stage. Of those embryos collected for RNA, one was ruptured 

during retrieval from RNAlater, and 2 did not amplify. Gene expression was compared in individual 

degenerate embryos (N=15), cleavage stage embryos (N=5), morulae (N=8) and blastocysts (N=5). Eight 

mRNAs were detectable at all stages, whereas GPX3 was negligible in some arrested embryos. ATP1A1, 

CDH1 AND GJA1 increased at the morula and blastocyst stages. CHOP expression trended lower (P>0.065) 

in morulae versus blastocysts, while the BAX/CHOP ratio trended higher in blastocysts (P>0.086). 

Conclusions:  

A high proportion of human embryos, cryopreserved for 20 years, retain a capacity for resuming 

development.  We detected an interesting correlation between BAX and CHOP stress gene expression and 
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embryo grade, which would be improved by increasing embryo numbers. Finally, metformin did not 

improve human preimplantation development in vitro. Our ongoing studies will continue to advance our 

understanding of human preimplantation development and optimization of embryo culture. Research 

supported by an AMOSO Innovation grant to DHB, AJW, AGV & BAF. 
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MAEL promoter hypermethylation induces human DNA instability by interfering defense mechanism 

from transposable elements 

Yu-Sheng Cheng1*, Shi-Kae Wee1, Yung-Ming Lin1 

1Department of Urology, National Cheng Kung University Hospital, College of Medicine, National Cheng 

Kung University, Tainan, Taiwan 

Objective: 

Mouse maelstrom has been shown to participate in the piRNA-mediated defense system to protect the 

germ line from retrotransposons. The male MAEL knockout mice are sterile and presenting with small 

testicles and meiotic arrest. In our previous investigation, we found the aberrant methylation of MAEL 

promoter may lead to de-repression of LINE-1, which may contribute to one of the causes of 

spermatogenic failure in infertile men. In this study, we aimed to determine whether the dysregulated 

methylation MAEL promoter has the direct impact on human genome instability. 

Materials and Methods: 

We successfully established the targeted DNA methylation system (TDM) of MAEL promoter region(from 

-188 to +294) in human NCI-H358 cells to study the consequences after methylating the MAEL promoter. 

MAEL and LINE-1 expression levels in TDM cells were determined and compared with un-methylated cells. 

To investigate the direct impact of dysregulated methylation in MAEL promoter, we checked the Double-

Strand Breaks (DSBs) by immunofluorescence with histone γ-H2AX in TDM cells compared with un-

methylated cells. The quantification of γ-H2AX foci number is calculated and compared. In patients with 

hypospermatogenesis and non-obstructive azoospermia, the mRNA transcript levels of testicular tissue 

were determined by quantitative real-time RT-PCR compared to normal spermatogenesis. The 

significance was set at P < 0.05. 

Results: 

After target methylating in MAEL promoter region, MAEL expression levels of TDM cells decreased 

significantly compared to un-methylated cells (**P <0.01). However, LINE-1 transcripts were significantly 

higher in TDM cells compared to un-methylated cells (**P <0.01). There were significantly more γ-H2AX 

foci numbers detected in TDM cells than in un-methylated cells (*P <0.05). In human testis, the mRNA 

transcript levels of MAEL were significantly lower in patients with hypospermatogenesis (HS) than normal 

spermatogenesis(NS) (*P <0.05). Moreover, LINE-1 transcript levels were significantly higher in HS versus 

NS (*P <0.05). 

Conclusion:  

Our study provides evidence that MAEL gene participates in the epigenetic regulation of human 

spermatogenesis. The dysregulated methylation of MAEL promoter region might lead to DNA instability 

by interfering defense mechanism from transposable elements. We believed this mechanism responsible 

for one of the causes of male infertility.   



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Comparison of results from histologic dating of the endometrium and Endometrial Receptivity Array in 

patients with recurrent implantation failure 
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1University of Toronto Faculty of Medicine 2Mount Sinai Hospital Department of Obstetrics and 

Gynecology 3Mount Sinai Fertility Centre 4Lunenfeld Tanenbaum Research Institute 

 

Introduction: 

Recurrent implantation failure (RIF), defined as the failure to conceive despite repeated transfers of good 

quality or euploid embryos, is a major challenge in reproductive medicine. Clinicians currently have very 

little to offer this population other than performing repeated IVF cycles. As aberrant endometrial 

receptivity has been implicated in RIF, endometrial testing by histologic or transcriptomic analysis has 

been proposed.  A “mock” endometrial preparation cycle can be performed and an endometrial biopsy 

obtained during the mid-secretory phase, at the time an embryo transfer would typically occur. 

Histological dating of the biopsy (by Noyes criteria) can determine if endometrial morphology is consistent 

with the mid-secretory “receptive” phase. Alternatively, the biopsy can be sent for an Endometrial 

Receptivity Array (ERA) which characterizes the expression of a panel of 238 genes. The clinical validity of 

these tests for predicting outcomes remains to be determined in the RIF population. 

Method: 

A retrospective review was done of 73 RIF patients who underwent both histological dating and ERA 

during a mock endometrial preparation cycle on the sixth day of progesterone exposure. The results of 

ERA and histological dating were compared. ERA and histology were “concordant” when samples were 

receptive or non-receptive by both tests. ERA and histology were “discordant” when one test was 

receptive and the other non-receptive. The ERA result was used to personalize the embryo transfer and 

determine the “optimal” cycle day for embryo transfer, and pregnancy rates from the first subsequent 

frozen transfer cycle were analyzed. 

Results: 

The average age was 35.89 (95% CI 35.08-36.71) and these patients had failed to conceive after an average 

of 4.49 (95% CI 3.97-5.01) embryos had been transferred. There was poor concordance between ERA and 

histological dating with only 42.4% agreement and a kappa(95%CI) of -0.15 (-0.48, 0.19). According to the 

initial ERA, 49.3% were receptive, 46.6% were non-receptive and 4.1% were insufficient. The subsequent 

clinical pregnancy rate in patients shown to be receptive by ERA was 32.1% and non-receptive was 22.7% 

(P=0.46). 
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Conclusion:  

There is significant discordance between histological dating of the endometrium and molecular analysis 

by ERA. There was no significant benefit when embryo transfer was personalized according to ERA in RIF 

patients. This is the largest study to date on RIF patient outcomes comparing ERA to histological dating. 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

A Comparison of IVF In Women with Stage I, II Endometriosis Pre-Treated with 2 Months of 

Gonadotropin Releasing Hormone Agonist ± an Aromatase Inhibitor 

Michael H Dahan1,2, SeangLin Tan,2 

1MUHC Reproductive Center, QC, Canada; 2OrigninElle Fertility Center, Qc, Canada 

 

Introduction: 

Endometriosis lesions contain aromatase, which raises local estrogens, stimulating COX-2 and resultant 

prostaglandin synthesis. In endometriosis, estrogens promote the growth and invasion of endometriotic 

tissue, while prostaglandins mediate pain, inflammation, and infertility. Previous studies have shown that 

combining arotatase inhibitors with depo-gonadotropin releasing hormone agonists provides improved 

pain release and shrinkage of lesions as compared to either treatment alone. However, this modality has 

yet to be compared pre-IVF treatment. 

Material and Methods: 

A prospective cohort study was performed on women with surgically confirmed ASRM stage I or II 

endometriosis, from 2012 to 2017. All subjects had failed a fresh IVF cycle and all resultant frozen embryo 

transfers. The subjects then underwent treatment with 2 months of depoluprolide acetate 3.75mg 

monthly (GnRh-ag) ± letrozole (AI) 5 mg daily for 60 days during the period of luprolide. Menses then 

returned and subjects underwent a subsequent fresh IVF cycle. Women were excluded form care if they 

had severe male factor infertility. Data is presented as mean ±SD or percentage and was compared using 

T-tests and chi-squared test. All subjects were included once. 

Results: 

36 subjects received GnRH-ag and AI while 32 subjects received GnRH-ag alone. Subjects did not differ for 

mean age (34.3±2.3 vs. 34.6±2.3, years p=0.59), Antral follicle count (11.4±3.4 vs. 11.7±3.3, p=0.71), basal 

serum FSH (9.6±2.8 vs. 8.9±3.0 IU/L, p=0.32), number of previous pregnancies (1.1±0.4 vs. 1.2±0.4) and 

number of failed embryo transfers (2.1±0.7 vs. 1.9±0.5, p=0.18) when subjects treated with and without 

AI were compared respectively. Stimulation parameters were similar between both groups including: 

gonadotropin dose (2689±1058 vs. 2773±1242 IU, p=0.76), number of oocytes collected (12.6 ±5.3 vs. 

13.8±4.1, p=0.30) number of blastocysts (2.5±0.5 vs. 2.7±0.6, p=0.46) when AI was compared to GnRH-ag 

alone. All subjects underwent single blastocyst transfer. Grade of embryo transferred did not differ. 

Clinical pregnancy rates favored AI plus GnRH-ag (24/36, 67%) as compared to GnRH-ag alone (13/32, 

41%) (p=0.03) as did live birth rates (22/36, 61%) vs. (10/32, 31%) (p=0.014). 
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Conclusion:  

Al be it a small study, this represents a large number of patients with surgically confirmed endometriosis, 

given the current penchant for surgery in infertility. This study suggests that combining these two 

treatment modalities which work at different action sites can improve pregnancy outcomes without 

affecting stimulation parameters, in fresh IVF cycles, as compared to GnRH-ag alone. 
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Introduction: 

Frozen embryo transfer (FET) at the cleavage stage has been shown to result in a higher live birth rates 

(LBR) in women with PCOS. However, it remains unknown, and a matter of debate, whether FET compared 

to fresh ET at the blastocyst stage in patients with other infertility diagnoses yields better clinical 

outcomes. 

Method: 

We present a retrospective cohort study including all infertile women (aged between 18 and 40 years old) 

who underwent an eSET at the blastocyst stage, either fresh or frozen, during a 3-year period between 

April 2013 and April 2016. For each patient, we restricted our analysis to the first cycle of embryo transfer 

only. 181 patients undergoing a FET and 161 in fresh ET group were included in our analysis. The study 

was performed in our tertiary-level, university-affiliated hospital infertility clinic, and was approved by the 

in-house ethics committee. The primary outcome was the LBR. Secondary outcomes included: ongoing 

pregnancy rates (OPR), implantation rates (IR), rates of multiple gestation (MPR), rates of ectopic 

pregnancies, OHSS, as well as obstetrical outcomes such as gestational age and fetal weight at delivery. 

Results: 

Patients in both groups were comparable in terms of age, duration and cause of infertility, as well as for 

levels of AMH. There was no statistically significant difference in LBR amongst both groups, with 36.2% in 

FET cycles versus 40.9% in the fresh ET cycles: odds ratio (OR) = 0.82 [95% CI: 0.53 – 1.27]; P=0.37. OPR 

(40.5% vs. 45.9%; P=0.32), IR (42.9% vs. 49.2%; P=0.22), MPR (2.9% vs. 1.1%), and ectopic rates (1.4% vs. 

0.0%) were also statistically comparable in both the frozen and the fresh groups, respectively. Of note, 

cryopreservation of blastocysts was done through the open vitrification protocol, and survival rate after 

warming was 96.8%. 

Conclusion:  

When used in the setting of an eSET practice among the general population of infertile women, FET does 

not result in higher LBR when compared to fresh ET. This is a non-randomized study, thus subject to bias; 

results must be therefore interpreted with caution. Other than for clear medical indications, a “freeze-all” 

strategy with a delay in ET seems not to be justified, at least for the time being. More data is still needed 

to corroborate on our findings. 
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Introduction: 

Mobile Health (mHealth) applications (apps) may be a novel way to meet fertility patients’ needs for 

information and support. mHealth apps are interactive, have the potential to provide personalized care, 

and promote patient engagement in health interventions. To aid in the development of a patient-centered 

fertility app, this study examines app use and feature preferences amongst a diverse group of fertility 

patients. 

Method: 

We conducted a needs assessment survey of 567 fertility patients from clinics in Toronto and Montreal. 

Descriptive statistics examined patient characteristics (gender, immigration status, duration of treatment, 

parity, perceived stress scores and depressive symptomatology), use of fertility apps, and attitudes 

towards fertility apps. App features were conceptually grouped into 6 categories: credibility, 

comprehension, medical and psychosocial, legal, external resources, and technical features. Bivariate 

tests examined associations between patient characteristics and app feature preferences. 

Results: 

Most participants (78%) did not report using a fertility app, but indicated that they would be interested in 

using one (84%). The five most popular features, reported as percentage of patients who “agreed” or 

“strongly agreed” for its inclusion in an app, were: being easy to understand (91%), a glossary of medical 

terms (91%), content about provincial healthcare coverage (90%), being free (89%), and content 

promoting reproductive health (89%).  Significantly more women than men endorsed app features 

relating to medical and psychosocial content and resources, but overall men and women endorsed similar 

features. Significantly more patients with elevated stress and depressive symptomatology endorsed 

features relating to psychosocial resources compared to those with less stress and depressive 

symptomatology. 

Conclusion:  

Patients are interested in receiving easy to understand, comprehensive fertility information via an 

mHealth app. They want a fertility app to include content on the medical and psychosocial aspects of 

infertility, link to relevant external resources, and be free of charge. 
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Introduction: 

Obesity is a serious public health challenge that has reached epidemic proportions and may be associated 

with plummeting fertility in men. In 2015, one in three adult Canadians was overweight (BMI≥25kg/m2), 

and one in four was obese (BMI≥30 kg/m2). A growing body of evidence indicates that a fathers’ 

preconception health may be just as important as a mother’s. Indeed, men contribute not only 50% of the 

genetic legacy to their children but also, critical epigenetic information. The epigenome, made up of 

modifications to the chromatin such as DNA and histone methylation, is highly susceptible to 

environmental influences. We propose that paternal obesity may remodel the epigenetic landscape of 

sperm and that these epigenetic modifications may in turn be transmitted from the father to his offspring, 

adversely predisposing them and/or affecting their metabolism and reproductive health. 

Method: 

Semen samples were collected at the CReATe Fertility Clinic Center in Toronto from Canadian age matched 

men along with fertility data, BMI, lifestyle information, and clinical outcomes. Sperm was isolated using 

a gradient purification and the lack of somatic cell contamination was assessed on sperm DNA using 

pyrosequencing of two paternally (H19 and DLK1) and two maternally methylated imprinted genes 

(SNRPN and MEST). DNA methylation at imprinted sequences was normal in all men. A total of 48 human 

sperm DNA samples, 24 from men with normal BMI, and 24 from overweight or obese men with elevated 

BMI, have been extensively studied using an innovative, unique and sperm-epigenome-customized 

MethylCapture-sequencing approach. We are using this approach to identify environmental sensors in 

the human sperm, while assessing genome-wide DNA methylation at an unprecedented coverage and in 

a cost-efficient manner. 

Results: 

Initial analysis suggests this approach identifies environmentally sensitive regions which are most likely 

reflecting the plasticity of environmental drivers present in the sperm DNA methylome in response to 
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obesity. The most wide-spread and contrasting changes observed in sperm DNA methylation between 

lean and overweight/obese men are under in-depth analysis and the findings will be presented. 

Conclusion:  

To date, only one low-resolution study has been performed on the human sperm DNA methylome from 

obese men. A better understanding of the epigenetic mechanisms linking to fertility status will allow for 

improved pre-conception health advising and potentially allow for improved fertility through lifestyle 

changes. 

 

Supported by CIHR 
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You can’t always get what you want: Fertility patients’ preferences for information from their health 

care providers 

Eden Gelgoot1, 2, Margot Kelly-Hedrick2, Skye Miner1, 2, Stephanie Robins2, Peter Chan1, 3, Carolyn Ells1, 4, 

Kirk Lo5, Neal Mahutte6, Sophia Ouhilal6, Togas Tulandi1 ,2, 3 & Phyllis Zelkowitz1, 2, 4   
1McGill University, Montreal, Quebec, Canada; 2Jewish General Hospital, Montreal, Quebec, Canada; 
3McGill University Health Centre, Montreal, Quebec, Canada; 4Lady Davis Institute, Montreal, Quebec, 

Canada; 5Mount Sinai Hospital, Toronto, Ontario, Canada; 6Montreal Fertility Centre, Montreal, Quebec, 

Canada  

 

Introduction: 

The literature on patients’ experiences of fertility treatment has not identified whether information 

provided to men and women aligns with their preferences. This study addresses this knowledge gap by 

examining differences in the information desired by and provided to male and female fertility patients. 

Materials and Methods: 

254 male and 313 female patients recruited from clinics in Quebec and Ontario completed an anonymous 

online survey. Patients were asked if they received information from health care providers on 13 topics 

related to treatment, accessing services, psychosocial support and insurance/regulations. If they did not 

receive information on a topic, they were asked about their interest in obtaining it. 

Results: 

Both men and women received information on treatment, services, psychosocial support and out-of-

province regulations/laws. Women were significantly more likely than men to receive information on 

three issues: medications ( 2(1, 558)=62.027, P<0.001), the side effects of treatment ( 2(1, 558)=12.369, 

P<0.001), and provincial regulations/laws ( 2(1, 560)=9.622, P=0.002). Of those who did not receive 

information on these issues, women expressed a significantly greater desire than men for information on 

medications ( 2(1, 150)=10.670, P=0.001), side effects ( 2(1, 240)=20.962, P<0.001), and laws ( 2(1, 

302)=4.706, P=0.030). Although both men and women expressed interest in information on health care 

coverage, men were less likely to receive information on provincial ( 2(1, 560)=9.238, P=0.002) and 

private insurance coverage ( 2(1, 560)=5.351, P=0.021). 

Discussion:  

It appears that women are the primary recipients of medical, legal and financial information during clinic 

visits. The differences in the provision of information may be related to the fact that men are likely to 

consider themselves secondary participants in treatment1, seek medical help less often and ask fewer 

questions.2 Our research indicates that men would like to receive more information on the financial 
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aspects of treatment. Future research should consider more inclusive strategies with respect to sharing 

information with both partners during fertility treatment. 

References: 

1. Herrera F. (2013). “Men always adopt”: Infertility and reproduction from a male perspective. 
Journal of Family Issues, 34(8), 1059-1080. 

2. Addis, M. E., & Mahalik, J. R. (2003). Men, masculinity, and the contexts of help seeking. American 

Psychologist, 58(1), 5-14. 
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Correlation between blastocyst quality and euploid rate 

Graham Gilchrist1, James Meriano1, Jennifer Alexis1, Kenneth Cadesky1, Carl A Laskin1 and Robert Casper1 
1TRIO Fertility 

Objective: 

To determine an association between blastocyst expansion and/or blastocyst quality with ploidy status in 

embryos that have been tested for PGT-A. 

Introduction: 

The selection criteria for an embryo that has the highest potential for successful pregnancy is of great 

interest to ART professionals. Genetic testing for euploid embryos increases a patient’s chance of live birth 

(Scott et al., 2012). The literature describes different morphological systems for grouping different quality 

of blastocysts for transfer (Minasi et al., 2016, Capalbo et al., 2014), however definitive consensus does 

not exist to successfully correlate blastocyst quality to a high probability of being euploid. 

Materials and Methods: 

This was a retrospective cohort study from patients in a private fertility centre. ICSI was performed on all 

oocytes and all embryos were cultured to day 5 or 6. Blastocysts were graded based on morphology using 

the Gardner system (1998) and were biopsied for genetic testing via NGS to determine ploidy status 

(euploid or aneuploid). Blastocysts were analyzed either solely on expansion (2-6), or by incorporating the 

inner cell mass, and trophectoderm grades. Blastocysts were given a cumulative score from expansion (2-

6), inner cell mass (A=3, B=2, C=1) and trophectoderm (A=3, B=2, C=1). Multiple logistic regression was 

used to test for the values of blastocyst expansion, or blastocyst score as a predictive value for ploidy 

status. 

Results: 

Preliminary results were obtained from 316 blastocysts from 72 patients who underwent PGT-A cycles in 

2017. Analyzing all the patients together, both blastocyst expansion (P = 0.023) and blastocyst score (P < 

0.001) had a statistically significant association with the ploidy status of the embryo. When stratifying the 

patients into groups either 35 years of age or younger, or 36 years and older, blastocysts expansion alone 

was no longer a statistically significant predictor of ploidy status (≤ 35 yr. P = 0.089; ≥36 yr. P = 0.146). 

Blastocyst score remained statistically significant in both stratified patient groups (≤ 35 yr. P = 0.003; ≥36 

yr. P = 0.003). 

Discussion:  

These results suggest a positive correlation between blastocyst quality and euploid status. The cumulative 

score is a more robust tool of predicting euploid embryos than blastocoel expansion alone. This 

quantifiable scoring system should be applied to non-PGT-A cycles to increase the probability of selecting 

a genetically normal blastocyst for transfer. 
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Introduction: 

SPOKE is one of 5 components of the pan-Canadian RUBY (Reducing the bUrden of Breast cancer in Young 

women)1 research program for young women with breast cancer (YWBC), aiming to improve breast 

surgeons’ fertility preservation (FP) knowledge, discussion and referral rates. Baseline semi-structure 

telephone interviews were conducted 3 years ago with the site lead surgeon from each of the 28 

participating sites (presented at CFAS 2015). A customized breast surgeon oncofertility toolbox1 was 

created including a seminar/webinar by Dr. Kutluk Oktay, an option grid with surgeon and patient 

versions, a 3-question survey regarding FP discussion and referral sent upon registration of each RUBY 

patient, a general YWBC management checklist, and individual site troubleshooting. 

Method: 

The 28 site lead surgeons were invited in early 2018 to participate in a 20-minute follow-up semi-

structured telephone interview to assess their post intervention attitudes, FP knowledge and practice. 

Descriptive statistics and qualitative thematic analysis were conducted. 

Results: 

A total of 27/28 surgeons (96%), 16 female, with an average of 17 years’ surgical experience from 18 

teaching hospitals, 6 regional cancer centres, and 3 community hospitals were interviewed. Twenty-three 

surgeons (85%) were rated as having adequate oncofertility knowledge based on their responses to a list 

of FP questions compared to 15 (54%) at baseline. Of the 12 surgeons with inadequate knowledge 

previously, 10 showed improved knowledge post-intervention. Fifteen surgeons (56%) reported that the 

intervention had a positive impact on their FP practice. Twenty-five (93%) were now having a fertility 

discussion with YWBC either ‘routinely’ (n=23) or ‘usually’ (n=2), compared to 71% at baseline. Compared 

to pre-intervention, 12 found it easier to initiate fertility discussion and 10 found FP referral easier. Key 

themes contributing to positive change in FP practice were ‘more familiar’, ‘more awareness’, and ‘more 

routine’. Nineteen surgeons (70%) had established a referral protocol with a specific IVF clinic or a specific 

fertility doctor and 20 (74%) involved a nurse to facilitate FP referral. Only 2 continued to leave FP referral 

to the medical oncologist. 

 

Conclusion:  
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Breast surgeons are in a unique position to initiate early fertility discussion and FP referral for YWBC. A 

relatively simple knowledge translation intervention greatly improved the attitudes, knowledge and FP 

practice of breast cancer surgeons. 

References: 

1. Women’s College Research Institute, http://www.womensresearch.ca/ruby-study 
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Managing the wait: examining the dynamics of the IVF funding wait list at one Ontario centre 

Kelly Gray 1,2, Maja Smrzlic 1, Shilpa Amin 1, Mernoosh Faghih 1, Megan Karnis 1, Mike Neal 1 
1ONE Fertility, Burlington, ON, Canada; 2University of British Columbia, Vancouver, BC, Canada 

Background: 

In December, 2015 the Ontario Fertility Program (OFP) was implemented with a mandate to provide one 

IVF funded cycle per eligible person.  Funds were distributed through each local health integrated 

networks (LHIN) to fertility centres. By March 2016 just three months into the OFP wait lists were in place 

at all clinics with up to a 2 year wait1. Into this third year of funding at our centre it was noted that the 

estimated 2+ year wait for each patient dramatically fluctuated, at times changing up to 1 year from the 

original estimate. In order to effectively counsel patients and prepare them for their IVF cycle we 

undertook a review of the funding wait list in order to better understand the dynamics of the list. 

Method: 

The clinic maintains a wait list for the OFP funding for IVF; the list was examined to review, 1) the date 

patients are placed on the wait list, 2) the date their funded IVF cycle was initiated, 3) reasons patients 

decline funding and are removed form the list, 4) reasons patients are unable to begin at the allotted time. 

These factors were then analyzed with descriptive statistics.   

Results: 

We found that the difference between the estimated time on the funding wait list and the actual time 

ranged between 6 and 12 months, meaning patients could be called up to one year earlier for their funded 

cycle than originally estimated.  The fluidity of the list can be attributed to patients declining treatment 

or needing to postpone. Some common reasons identified for people moving off the list or delaying 

treatment included, pregnancy either through private pay IVF or other fertility treatment, opting out of 

further treatment and financial constraints for medication costs. 

Conclusion:  

A better understanding of the dynamics of the OFP funding wait list will allows us to better prepare and 

counsel patients as they make decisions about fertility treatment (s).  

Further research is needed to explore models to better predict wait times as well as patients’ decision 

making regarding the wait for IVF in light of the current OFP model and how both the wait and the 

fluctuation of that wait may influence their decisions. 

References: 

1. Gotz, T., Jones, C., Prioritization of Patients for Publicly Funded IVF in Ontario: A Survey of Fertility 
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Introduction: 

The importance of pH of IVF culture media has been extensively emphasized. Precise and accurate 

measurement of pH is required to properly adjust incubator settings and provide an optimal growth 

environment for gametes and embryos. Traditionally, bench-top pH meters were the primary option for 

measuring media pH, but can be problematic due to large volumes of media required and incompatibility 

with new benchtop incubators. Fortunately, blood gas analyzers (BGAs) provide a reliable means of 

measuring pH in small volumes. However, as with any new equipment, validation is required. This study 

investigates the precision and accuracy of three BGAs to determine their compatibility within the IVF 

laboratory. 

Method: 

pH was measured using 3 independent devices. 1) IRMA TRUPOINT® BGA system (LifeHealth), cartridge 

type:  BG, 2) EPOC Rapid BGA (Heska), cartridge:  standard TC, 3) i-STAT BGA (Abaxis), cartridge:  G3+ .  

Experiment 1 involved using a BGA control (RNA Medical level 1 BG Electrolyte control (pH =7.15, range 

7.131-7.191.) to assess the three systems via 10 repeated measurements.   Experiment 2 compared pH 

readings of Embryo Cleavage Media +10% SPS (Sage) between devices.   A single tube of CM was removed 

from the incubator and appropriate amount of media was delivered to each device.   This was repeated 

once per day for 40 days.  Accuracy and precision of each device was assessed.  Data were analyzed using 

ANOVA with Tukey analysis or via t-test, presented as the mean± SEM. 

Results: 

In Experiment 1, based on the electrolyte control readings, the IRMA Trupoint was the most accurate 

device compared to the i-STAT, and EPOC whereas the i-STAT was most precise (Trupoint: 7.167 ± 0.131,  

iSTAT: 7.195 ± 0.002,  EPOC: 7.071 ± 0.010),  Statistically significant differences existed between devices, 

p < 0.05.   In Experiment 2, all three devices measured similar pH (Trupoint: 7.220 ± 0.14, iSTAT 7.228 ± 

0.013, and EPOC 7.232 ± 0.013 respectively) 

Conclusion:  

Different blood gas analyzers may have different accuracy and precision.  Although readings based on 

control materials indicate the Trupoint device was most accurate and i-STAT as most precise, all three 

devices tested, measured no statistical difference while using embryo culture media.   This highlights the 

need to validate new equipment before use in the IVF laboratory.   Further testing will examine variables 

that may explain variations in readings between devices. 
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Introduction: 

Fertility treatment is associated with elevated stress and may engender in patients a sense of isolation. 

Patients may desire greater experience-based information and support from people who have also 

undergone treatment. Although research has described the presence and function of online infertility 

support groups, it is unknown which demographic and psychosocial factors are associated with interest 

in such groups. This study sought to determine (1) level of interest in online peer support in a large, diverse 

sample of fertility patients and examine factors associated with interest, and (2) explore preferences for 

features of an online peer support network. 

Materials and Methods: 

Participants were recruited from fertility clinics in Montreal and Toronto. They completed an anonymous 

survey online, assessing demographics, perceived stress, and fertility characteristics in addition to interest 

in and preferences for a proposed online peer support network. To assess interest, participants were 

asked “Would you consider using a fertility peer support network that is available online?”. Thirteen 

features of online networks were categorized into four themes (i.e., platform format, communication, 

individual support, monitoring). Preferences were rated from 1 = strongly disagree to 5 = strongly agree. 

Results: 

The sample comprised of 236 men and 283 women. Mean age was 36.54 years (SD = 5.51). Most 

participants had no children (71.9%) and the median treatment duration was six months to one year. 

Interest in online peer support was reported by 80.1% of men and 89.8% of women. Only perceived stress 

was uniquely related to interest for both men and women. Patients reported a preference for mobile 

accessibility, monitored peer-to-peer communication, and links to information. Men and women shared 

similar preferences for features irrespective of fertility characteristics. In addition to those with greater 

perceived stress, ethnic minority and immigrant patients expressed desire for more personalized support 

options, namely being matched to an individual peer supporter. 
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Conclusion:  

The present study contributes to knowledge about fertility support needs by finding a high level of interest 

in online peer support among both men and women with infertility. Online peer support may be beneficial 

to a wide range of fertility patients, and is of particular interest to those with high levels of stress. Findings 

will be used to inform the development of an online infertility peer support intervention. 
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Effect of conventional IVF vs ICSI on outcomes for sibling oocytes of patients with non-severe male 

factor infertility 

Jinglan Han1, Kimberly Liu2 
1University of Toronto, Ontario, Canada; 2Mount Sinai Fertility, University of Toronto, Ontario, Canada 

 

Introduction: 

ICSI was introduced in the early 1990s to improve fertilization rates for couples with severe male factor 

infertility. ICSI has been used increasingly for couples in other settings despite lack of evidence of benefit, 

due to the risk of total fertilization failure.  Due to this risk, patients are sometimes offered “split” 

insemination, where sibling oocytes retrieved from the same ovarian stimulation cycle are allotted to 

either IVF or ICSI fertilization. This presents a unique opportunity to examine sibling oocyte outcomes, in 

order to determine whether ICSI is beneficial to patients with non-severe male factor infertility. 

Method: 

This is a single-centre, retrospective cohort study performed at Mount Sinai Fertility in Toronto, Canada, 

examining sibling oocytes from 196 patients and IVF/ICSI split insemination cycles.  Our primary outcome 

is clinical pregnancy rate per ET. 

Results: 

196 split IVF/ICSI insemination cycles resulted in 209 transfers with ICSI-only blastocysts, and 90 transfers 

with IVF-only blastocysts. 

Table: Pregnancy Outcomes per ET of IVF and ICSI inseminated blastocysts 

Pregnancy Rate IVF ICSI Odd ratio 95% CI 

Clinical preg 42.2% 41.2% 1.05 0.63-1.72 

Biochemical preg 2.2% 7.2% 0.29 0.07-1.31 

Ongoing preg 36.7% 34.0% 1.13 0.67-1.88 

Miscarriage rate 17.5% 29.7% 0.50 0.2-1.26 

 

Paired t-test analysis demonstrated a statistically significant higher fertilization rate with ICSI compared 

to IVF (70.5% vs 61.6%, P=0.001).  Total fertilization failure only occurred with IVF insemination in 22/196 

patients (11.2%).  52.7% of ICSI fertilized embryos per COC allotted were found to be of high quality on 

day 3 (6-10 cell, grade 1 or 2) compared to 40.1% with IVF (P<0.0001).  No statistically significant difference 

was observed between the number of high quality blastocysts (2BB or above on day 5, 3BB or above on 

day 6) resulting from ICSI or IVF insemination per COC allotted (24.9% vs 24.3%, p=0.8). 
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Conclusion:  

There is no difference in clinical or ongoing pregnancy rates with blastocyst transfers resulting from IVF 

or ICSI inseminated embryos.  Although ICSI led to a higher fertilization rate and number of high quality 

day 3 embryos, there was no difference in rate of development to high quality blastocysts per COC 

allocated between IVF and ICSI. 
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Chorionic Bump - a First-Trimester Pregnancy Sonographic Finding and Increased Pregnancy Loss 

Brian Hartman1, Kelly Scanlan1, Alex Hartman1 

 1True North Imaging 

Introduction: 

The recently described chorionic bump is a focal convex avascular bulge from the choriodecidual surface 

into the first-trimester gestational sac. This likely represents a hematoma, or small area of hemorrhage. 

Seen in less than 1% of pregnancies, its presence is considered a risk factor for pregnancy loss. The purpose 

of this study was to prospectively investigate the relationship between the presence/size of a chorionic 

bump, as well as associated factors and first-trimester loss. 

Materials and Methods: 

This prospective study analyzed 12,114 consecutive first-trimester ultrasounds performed at 20 

academically-oriented OB/GYN imaging clinics, including 8 fertility clinics. Parameters including patient 

age, bump size, fertility treatment, embryo size, nuchal translucency and miscarriage in the first-trimester 

were analyzed. 

Results: 

61 (0.5%) of 12,114 patients had a chorionic bump on first-trimester ultrasound. 59 patients were 

followed to the end of the first-trimester, with 2 lost to follow-up. 21 miscarriages (35.6% miscarriage 

rate) occurred in the first-trimester. Miscarriages occurred in 11 (23.9%) of 46 patients in whom embryos 

were seen. If the chorionic bump was seen on ultrasound prior to visualization of embryo, the miscarriage 

rate was 10 (76.9%) of 13 patients. There was no statistically significant association between miscarriage 

and bump size, nuchal translucency, fertility treatment and age. However, there was a trend toward 

higher miscarriage rate and increasing patient age (P=0.15). There was also no relationship between 

patient age and bump size. 

Discussion: 

Both the first-trimester loss rate of 35.6% when a chorionic bump is seen and 23.9% with the presence of 

an embryo, are considerable. Results were especially ominous if the bump was present prior to 

visualization of an embryo. The usual loss rates are expected to be as low as 2-4% once a heartbeat is 

documented. Further research is warranted to evaluate the live birth rates and other possible adverse 

effects later in pregnancy. 

Variable N Mean SD Min Value Max Value Normality Test 

Bump Size (cm) 61 1.79 0.74 0.30 4.40 P<0.001 

Embryo Size (cm) 61 1.00 1.45 0.00 6.80 P<0.001 
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Results of a Survey Study Evaluating Surrogates’ Experiences When Carrying for Same-Sex Male Couples 

(SSMC) and Single Men (SM) 

1,2Shilini Hemalal, ¹Samantha Yee, 1,3Devin Gordon, 1Ziva Shmorgun, 1,2,4,5,6Clifford Librach 

¹CReATe Fertility Centre, Toronto, Ontario; 2Institute of Medical Sciences, 3MBiotech Program, 4Department of 

Physiology, 5Department of Obstetrics and Gynaecology, University of Toronto, Toronto, Ontario; 6Department of 

Gynecology, Women’s College Hospital; Toronto, Ontario 

 

Introduction: 

For SSMC and SM, surrogacy is increasingly being chosen as an option to build their family, as opposed to 

adoption or co-parenting.  Little is known about relationship experiences between surrogates and SSM 

and/or SM. The objective of the current study is to evaluate the experiences of surrogates who carried 

pregnancies for SSMC and SM. 

Method: 

The study was approved by the University of Toronto REB (#32847).  Data was collected via a 63-item 

anonymous online survey using convenience sampling from June 2016 - February 2017.  A total of 184 

Canadian surrogates from 7 provinces completed the survey. 124 surrogacy cases (76 active and 48 

completed) involved SSMC and SM as intended parents (IPs) were selected for sub-analysis. 

Results: 

At the time of surrogacy, the mean age of these participants was 31.9±5.3 (range: 21 to 44); 75.9% were 

in a committed relationship and 24.2% were single mothers. Just over half of IPs were from abroad 

(55.6%,); 87.1% of cases involved a surrogacy agency for coordination. The majority of participants 

evaluated their relationships with the IPs as either ‘very emotionally connected’ (40.3%) or ‘quite 

emotionally connected’ (35.3%). More than half (58.9%) perceived their surrogacy experience as different 

from their original expectation in a positive way. Among the 48 completed cases, 75% maintained contact 

with IPs at least once per month post birth. Surrogates found the amount of contact with IPs to be ‘just 

right’ in 85.4% of cases, or ‘too little’ in 14.6% of cases. No significant difference was found between the 

amount of on-going contact and IPs’ place of residence (Canada vs. international; P>0.5). The amount of 

on-going contact was positively correlated with the perceived quality of relationship between both parties 

at the end of the surrogacy process (P<.001), and perceived emotional connection during the process 

(P<.05). 88.7% rated their experience of assisting SSMC or SM as very positive. 

Conclusion:  

The majority of surrogates carrying for SSMC and SM reported a positive emotional connection with the 

IPs. Ongoing contact post birth was positively correlated with the quality of the surrogate-IP relationship 

and emotional connection between both parties during the pregnancy. Most participants found their 

overall surrogacy experience assisting SSM and SM to build their family to be very positive. 
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Effect of Laser Assisted Hatching (LAH) on Fresh Blastocysts and Clinical Outcomes in Women with 

Advanced Maternal Age 

Sara Henderson1, Melissa Pansera1, William Buckett1, Weon-Young Son1 

1MUHC Reproductive Centre, Department of Obstetrics and Gynecology, Mcgill Univeristy Health Centre, 

Montreal, Quebec, Canada 

 

Introduction: 

A successful embryo implantation requires the expanded blastocyst to hatch out of the zona pellucida 

(ZP). This occurs naturally; however, it is thought some blastocysts are unable to hatch and fail to implant 

due to abnormalities in the embryo itself or the zona. One of the most controversial methods to facilitate 

the embryo release is assisted hatching (AH) where an opening in the ZP is created. AH is usually 

performed at the cleavage stage in fresh cycles. However, there is very little published regarding AH of 

fresh blastocysts. Blastocyst transfer is becoming more prevalent due to their improved outcomes. The 

purpose of this study was to evaluate the clinical outcomes of LAH performed on fresh-day 5 blastocysts 

prior to transfer in woman with advanced maternal age. 

Materials and Methods: 

This was a retrospective study which included patients 40 years old and over who underwent IVF/IVM and 

a fresh-day 5 blastocyst transfer at the MUHC Reproductive Centre. Blastocysts were collapsed first using 

the laser then had LAH performed. Laser pulses were delivered in order to completely rupture the ZP 

along roughly ¼ of its diameter. Early stage blastocyst did not undergo shrinking prior to LAH but an 

opening in the zona was created via 2-3 laser pulses ensuring the inner ZP layer had been breached. A 

control group was generated from fresh-day 5 blastocyst transfer cycles that did not undergo LAH. Results 

were analyzed using Z-test, Student’s t-test, chi-square test and Fisher’s exact test when appropriate. A 

P-value <0.05 was considered significant. 

Results: 

A total of 114 cycles were included in the study, 59 in the control group and 55 in the study group. The 

implantation and pregnancy rates were significantly higher in the LAH group compared to the control 

(27.97% and 45.76% vs. 10.91% and 23.64%, P<0.05 respectively). Similarly, the rate of pregnancy with 

fetal cardiac activity was higher in the study group than in the control group (27.12% vs. 10.91%, P <0.05). 

The live birth rate was higher in the LAH group however this did not reach significance (20.31% vs 7.27% 

P >0.05). 

Conclusion:  

Women over 40 years old have a decreased pregnancy rate. Assisted hatching of fresh blastocysts can 

benefit older patients who traditionally have lower chances of success. 
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An Ethical Analysis of Creating Embryos for Human Embryonic Stem Cell Research 

Mary Henein1 

1McGill University, Montréal, Québec, Canada 

 

Introduction: 

Human embryonic stem cell (hESC) research is a fast growing, yet ethically challenging field. In Canada, it 

is currently illegal to create embryos for the purposes of research according the Assisted Human 

Reproduction (AHR) Act. This law hinders the pursuit of hESC research, which scientists agree show strong 

potential to revolutionize regenerative medicine. This law embodies ethical assumptions that need to be 

analyzed. This study aims to assess the ethical grounds of prohibiting the creation of embryos for hESC. 

Method: 

A risk and benefit assessment of gamete donation was done to assess the ethics of donating oocytes for 

hESC research activities, referring to the Tri-Council Policy Statement 2. Then, component analysis 

proposed by Weijer and Miller (1) was applied to the scenario of oocyte donation for hESC research. 

Results: 

Risks and burdens for donating oocytes are more than minimal, including medical and socioeconomic 

risks, in contrast to sperm donation. Further, the benefits of the research are not distributed 

proportionately to the burden that women bear for donating, and thus violate distributive justice. The 

donation of oocytes for hESC research alone would be considered a nontherapeutic intervention, and 

according to component analysis hESC research should use surplus embryos from IVF, or therapeutically 

frozen and donated oocytes and sperm. 

Discussion:  

The risks and burdens that women must bear to donate oocytes for hESC research is not justifiable when 

accounting for the just distribution of research benefits and burdens. Women bear an undue amount of 

risk and burden by donating oocytes for hESC research. Further, the historical, social, and economic 

disadvantages that women collectively face worsen the distribution of burdens and benefits. When 

assessing the risks and benefits of donating oocytes for hESC research, the AHR Act section 5.1(b) is 

defensible. However, one way that this law is lacking is the possibility of using preserved gametes that 

were collected therapeutically but may be donated to research. Therefore, this law could use reform to 

account for this possibility. 

References: 

1. Weijer, C. & Miller, P.B. (2004). When are research risks reasonable in relation to anticipated 

benefits? Nature Medicine, 10(6): 570-573. 
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Elective single embryo transfer in the setting of funded IVF: two years’ experience in an Ontario hospital 

based fertility clinic 

Sara Ilnitsky1,2*, Lynda Hughes2, Francis Tekpetey1,2, Angelos Vilos1,2 

1Schulich School of Medicine and Dentistry, Western University, London, Ontario, Canada 
2The Fertility Clinic, London Health Sciences Centre, London, Ontario, Canada 

 

Introduction: 

Multiple gestations, and the associated healthcare costs, are serious consequences of ART.  To reduce the 

associated complications and costs, elective single embryo transfer (eSET) is advocated in good prognosis 

patients.  In Ontario, a government commissioned report identified financial constraints as a significant 

barrier to both fertility treatment access, and the widespread use of eSET.1 Subsequently, on January 1, 

2016, the Government of Ontario began funding one IVF/ICSI cycle per reproductive aged woman while 

instituting strict guidelines on the number of embryos transferred in a funded cycle. Our objective was to 

compare patient and cycle characteristics, clinical pregnancy rates, and multiple gestation rates before 

and after funding. 

Method: 

We performed a retrospective database review of clinic and embryology lab data for all patients 

undergoing IVF and ICSI cycles over a four year period.  The database is maintained by embryologists in 

our lab based on data available in patient charts.  Data extracted was not linked to patient identifiers, 

therefore ethics approval was not required.  We compared IVF and ICSI cycles from January 1, 2014 to 

December 31, 2015 to those from January 1, 2016 to December 31, 2017. 

Results: 

The number of cycles performed over a two year period increased from 554 to 853, of which 76.2% were 

funded.  Patient age, BMI, and parity were similar before and after funding.  Fewer patients receiving 

funded IVF or ICSI had had a previous cycle.  Cycle cancellation rates were similar before and after funding, 

however there were fewer embryo transfers per cycle start after funding (80.3% vs. 72.2%, p=0.001).  The 

clinical pregnancy rate was similar before and after funding (37.8% vs. 32.5%, P 0.09), while the multiple 

gestation rate was significantly lower (13.1% vs. 3.5%, p=0.001). 

Conclusion:  

Since the government of Ontario began funding IVF and ICSI cycles more patients are accessing treatment, 

many for the first time.  At our clinic, the clinical pregnancy rate was maintained while multiple gestations 

were significantly reduced to well below the national average of 10.7%.2 These findings support the 

benefit of eSET in the context of funded IVF/ICSI.  Further study using patient linked data could identify 

which patient and cycle characteristics predict a good outcome with eSET. 
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Freezing the Biological Clock: The Experience of Undergoing Social Egg Freezing for the Purpose of 

Delayed Childbearing 

Jordanna Isaacson1, Judith Daniluk1 
1University of British Columbia, Vancouver, British Columbia, Canada 

Introduction: 

Recent years have seen growing trends toward delayed childbearing and the increasing use of assisted 

reproductive technologies. In 2012, egg freezing was made available as an elective procedure for healthy 

reproductive age women to attempt to preserve their fertility. Commonly referred to as “social egg 

freezing”, relatively little is known about the experiences of women who have undergone this procedure 

for the purpose of delaying childbearing. This study sought to address this gap in the literature. 

Method: 

The research question guiding this study was: What is the meaning and experience of undergoing social 

egg freezing for the purpose of delaying childbearing? Using a qualitative phenomenological approach, in-

depth, largely unstructured interviews were conducted with six women of reproductive age who, within 

the last few years, electively underwent egg freezing to delay childbearing. The women ranged in age from 

28 to 40 at the time of freezing their eggs. Three were in long-term relationships at the time of making 

the decision to freeze their eggs. The interviews were transcribed and analyzed using van Manen’s1 

hermeneutic phenomenological framework. 

Results: 

The following six common themes emerged from the interviews: Sense of Reducing the Pressure to Have 

a Child, Sense of Taking Control and Agency, Sense of Personal Empowerment and Acceptance, Sense of 

Feeling Fortunate, Sense of Keeping Options Open, and Openness with Others. 

Conclusion:  

The findings of this study increase our understanding about women’s experiences of undergoing social 

egg freezing, including their motivations for freezing eggs rather than embryos, psychosocial and 

emotional factors involved in their decision-making, the importance of social supports, perceived barriers 

and benefits, and considerations about the future use and disposition of cryopreserved oocytes. The 

findings are discussed within the context of the limited existing literature on social egg freezing, with an 

emphasis placed on the study’s the novel findings and their implications for counselling practice and 

future research. 

References: 

1. van Manen M. Researching lived experience: human science for an action sensitive pedagogy. 

New York: SUNY Press; 1990. 
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CReATe Biobank: A Certified Resource for Reproductive Biology Research 
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Introduction: 
 

The CReATe biobank was initiated in 2015 within the framework of our IVF clinic to preserve a variety of 

samples.  Examples of reproduction-related samples being biobanked in the CReATe biobank include: 

seminal fluid, spermatozoa, IVF retrieval waste materials, arrested and normal donated embryos, 

embryonic genomic DNA, blastocoel fluid, embryo culture conditioned media, testicular tissues, and 

endometrial cells. Our aim was to become a certified biobank through utilization of a rigorous quality 

management system (QMS) to provide reproductive biology studies with high quality and uniformly 

handled biospecimens. 

Materials and Methods: 

Our samples are collected along with de-identified clinical data from patients and volunteers providing 

informed consent to participate in REB-approved studies. To enhance the quality of our work through 

adoption of best practice, best standards, and stay up to date with the latest guidelines, we joined the 

certification program offered by Canadian Biobank Resource Centre, and we established a QMS and 

standardized sample collection, processing, and storage protocols, as well as database management 

methods. 

Results: 

From April 2015 to present, we managed to collect more than 4,000 follicular fluid and somatic cell 

samples, over 1,500 seminal fluid and sperm samples, 118 abnormal embryos, 70 immature oocytes, and 

over 1,200 embryo culture media droplets from consented patients. Furthermore, we are planning to 

collect urine, serum, plasma, and buffy coat samples this year, after obtaining REB approval.   

Concurrently, all of our biobank personnel participated in an educational certification program endorsed 

by the International Society for Biological and Environmental Repositories (ISBER) and received training in 

multiple areas of biorepository operations including SOPs, bioethical and regulatory issues, and safety. 

Personnel are also trained in all SOPs associated with their job responsibilities. We recently achieved our 

goal of certification by the Canadian Biobank Resource Centre. 

Conclusion:  

The CReATe Biobank is now certified, which allows us to be a valuable resource for human reproduction 

and infertility research. Through certification, we have become a highly organized, independent and 

secure biobank providing high quality biospecimens to drive research that may lead to better health and 
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quality of life for infertile patients. In order to access the samples, researchers submit an application form 

to request samples. We also offer to prospectively collect samples tailored to research study 

requirements. 
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Measurement of oxidative stress levels in sperm through oxidation reduction potential: the MiOXSYS 

System 

1Fabien Joao, 1Marie-Claire Bélanger, 1Cécile Adam, 1Koné Fangahagnian, 1Bruno Johnson, 1Rachel 
Richard, 1Moncef Benkhalifa and 1 Pierre Miron 
1Centre d’aide médicale à la procréation FERTILYS, Laval, Québec 
 
 

Introduction: 

Oxidative stress (OS) is characterized by an imbalance between the production of reactive oxygen species 

(ROS) and the ability of the body to eliminate them. Such an imbalance can lead to lipid peroxidation, DNA 

damage and cell apoptosis. Studies have suggested that infertile men are more likely to have high 

concentrations of ROS in their seminal plasma. Many tests have tried to determine levels of ROS. However, 

these tests usually focus on only one aspect of oxidative stress. The measurement of the redox potential 

(ORP), however, provides an overview of oxidants and reducing agents levels in sperm. 

Material and Methods: 

The objective of this study was first to compare ORP levels to semen parameters, as defined by the World 

Health Organization in 2010. We also aim to establish a reference semen ORP (sORP) cut-off value to 

distinguish individuals with normal sperm parameters (NSP) from those with abnormal sperm parameters 

(ASP). sORP was measured by the MiOXSYS© system, a rapid sperm analysis system using electro-

chemical technology. Sperm parameters, including DNA fragmentation and chromatin decondensation 

levels, were measured in patients with NSP (n=35) and ASP (n=71). 

Results: 

Significantly higher levels of sORP were observed in ASP patients (3.3 ± 0.7 mV/10⁶ sperm/mL) compared 

to NSP patients (0.8 ± 0.1 mV/10⁶ sperm/ mL). Significant correlations were found with various sperm 

parameters: morphology, number of immature germ cells, total sperm count, volume and sperm 

chromatin decondensation (P<0,05). A sORP cut-off value of 0.79 appears to predict abnormal sperm 

parameters, with a sensitivity of 57.73% and a specificity of 71.43%. 

Conclusion:  

High levels of sORP correlate significantly with certain sperm parameters, suggesting a potential role of 

sOPR in the diagnosis of male infertility and as a guide for clinicians to apply appropriate treatment. The 

usefulness of sORP levels in predicting pregnancy and its outcome remains to be demonstrated. 
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Introduction: 

There is some debate whether human error in reading Ovulation Predictor Kits has a significant effect on 

IUI pregnancy rates.  Three patient groups undergoing IUI were compared with their respective pregnancy 

outcomes for 2015 and 2016 inclusively. Patients were individually assessed by their physician for the 

most appropriate ovulation predictor method.  Group 1 were patients who reported a clear ovulation 

surge by using an over-the-counter ovulation predictor kit (OPK). Group 2 were patients who also used 

the OPK’s, but only had 1 functioning ovary and/or fallopian tube.  Ultrasonic Follicular Tracking (FT) was 

required to determine the functioning ovarian side for that IUI cycle.  Group 3 were patients who could 

not use the OPK and required full follicle-tracking plus β-hCG to trigger ovulation 34-36 hours prior to 

insemination (HMG).  It was hypothesized that the HMG group would have a significantly higher 

pregnancy rate since there was medical confirmation of ovulation and thus eliminated any patient error 

for timing of insemination. 

Method: 

Retrospectively, each IUI that had been performed at the Regional Fertility Program in 2015 and 2016 was 

reviewed.  They were separated into one of three categories: OPK, FT and HMG.  Pregnancy outcome was 

reported for each group.  In the study years, a total of 5023 IUI procedures were performed, 3763 with 

OPK’s, 289 with FT and 971 HMG’s.  No cancelled IUI’s were included in this comparison.  No cases of <1.0 

Million/mL sperm insemination concentrations were included in this study. 

Results: 

There were no significant differences observed between the groups after Chi-square analysis (P > 0.05). 

Percent of positive β-hCG for OPK, FT and HMG were 13.9, 11.4 and 14.4%, respectively. 

Conclusion:  

The hypothesis was disproved as the comparison suggests that errors in reading the OPK’s does not 

significantly affect pregnancy rates with IUI’s. 
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The Use of Cannabis and Perceptions of its Effect on Fertility Among Infertility Patients 
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Children, Toronto, Ontario; 3Mount Sinai Fertility, Sinai Health System, Toronto, Ontario, Canada. 

Introduction: 

The current legislative changes in Canada provide a unique backdrop to study cannabis usage among 

people with infertility. At Mount Sinai Fertility we conducted a cross sectional survey study to determine 

the prevalence of cannabis use and the perceptions of its impact on fertility.  We hypothesized that a 

significant proportion of fertility patients would be using cannabis and that a majority would not believe 

it to have a negative effect on fertility. 

Method: 

After a validation period with feedback from physicians and patients, we created a 33 question survey on 

cannabis usage and perceptions among fertility patients. Between July and September 2017 we 

approached 290 patients attending Mount Sinai Fertility Clinic about the study and 270 patients (93%) 

submitted a completed survey. Demographical information along with questions pertaining to cannabis 

usage, fertility history, medical treatments and effects of cannabis on fertility were collected.  The 

responses were tallied and outcomes analyzed for significance using Pearson Chi-square or Fisher Exact 

tests. 

Results: 

Out of the respondents, over 50% reported to have used cannabis in their lifetime, and of that, nearly one 

third had used cannabis in the last year while trying to conceive. Baseline demographics were similar 

within the 3 groups (no cannabis use ever, cannabis use >1 year and cannabis use <1 year). Trends towards 

lower education level and Canadian nationality were observed in the cannabis users. Patient views 

regarding the effect of cannabis on fertility were queried in a variety of measures. A vast majority of 

patients across groups reported either a negative effect or being “unsure” of the effect of cannabis on 

fertility. 

Conclusion:  

This study suggests that cannabis use is common among fertility patients in Toronto. Furthermore many 

patients believe that cannabis has a negative effect or are unsure of its effect on fertility. With legal, social 

and medical perceptions of cannabis in flux, it is prudent for the Canadian healthcare system to lead as 

an authority on the subject. Studies to better characterize the complex relationship between cannabis, 

fertility and patient care are warranted given the uncertainty in both literature and among patients. 

Canadian healthcare providers should be equipped with the information needed to properly counsel 

patients using cannabis and receiving reproductive care. 
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Introduction: 

Given the burden associated with infertility treatment, there is a need for patient-centred care (PCC) to 

address patients’ needs. This study examined patients’ infertility-related concerns and desire and 

opportunity to discuss these with health care providers (HCPs). HCPs identified barriers to communication 

with patients. 

Materials and Methods: 

567 infertility patients and 127 HCPs completed online surveys. Patients were asked about demographic 

characteristics, perceived stress, and how concerned they were about 8 issues regarding their identity, 

relationships and medical decisions. Concerns were rated on a scale of 0 (not concerned) to 5 (very 

concerned) and responses were summed to create a composite score out of 40 (M=18.86, SD=9.77). 

Patients were asked if they had an opportunity to discuss these concerns with HCPs and for those who 

did not, if they would have liked to discuss these items. HCPs provided information on demographics and 

barriers to communication with patients. 

Results: 

Making treatment decisions (67.7%), desire to have a child (47.0%) and the idea they may not become a 

parent (35.1%) were the items that patients most frequently discussed with HCPs. Among patients who 

did not discuss these topics, 68.1% wanted to discuss treatment decisions, 45.3% wanted to discuss desire 

to have a child and 51.0% wanted to discuss the idea they may not become a parent. HCPs reported the 

patient being overwhelmed (85%) and language barriers (78%) most frequently hindering communication. 

A multiple linear regression showed that demographic and psychosocial factors were associated with 

composite concern score, (R2=.223, F(8,520)=18.69,P<.001) with immigrants (β=-.138), those who were 

religious (β=.088) and patients with higher stress (β=.392) reporting higher concern across domains. 

Conclusion:  

Patients being overwhelmed and language barriers can limit HCP’s ability to address concerns. However 

patients who are stressed and likely overwhelmed, and immigrants, who may have language barriers, are 

among the groups who report a wide range of fertility concerns and thus may need additional discussion. 

It is essential to address patient concerns to provide PCC. 
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Management of recurrent implantation failure by gonadotropin releasing hormone agonist and 

aromatase inhibitor suppression, in women without evidence of endometriosis. 

Suhaib Khayat1, Michael Haim Dahan1, Brittney Elliott1 

 1McGill University 

 

Objective: 

Endometriosis is common amongst those with infertility, although many cases go undiagnosed. This study 

was performed to determine whether empiric treatment with two months of depo-leuprolide 3.75mg 

monthly (dep-GnRH–ag) and letrozole 5 mg daily improves pregnancy outcomes in patients with at least 

two unexplained failed embryo transfers (ET) but without a previous diagnosis of endometriosis. 

Design: 

A retrospective cohort study was performed with subjects who failed at least two good quality ET. The 

study excluded women with a known history of endometriosis or ovarian cysts (possible endometriomas). 

Method: 

Subjects (N=38) were treated with dep-GnRH–ag and letrozole pre-cycle. Matched women (N=37) who 

did not receive either pretreatment served as a control group. Data were compared by non-paired T-tests 

and multivariate logistic regression to control for confounding effects. 

Results: 

Demographic data, hormonal profiles, and ovarian reserve parameters were similar between the two 

groups. The treated group had failed more embryo tansfers (3.5± 1.7 vs. 2.0± 1.3, p=0.01) than the 

controls. When adjusting for the number of MII oocytes collected, number of blastocysts developed and 

number of blastocysts transferred, there were more pregnancies (24/38 vs. 11/37, p=0.02) and ongoing 

pregnancies (18/38 vs. 9/37, p=0.03) in the treated group. 

Conclusion:  

Patients with multiple unexplained failed ET may have undiagnosed endometriosis and may benefit from 

pre-treatment with dep-GnRH-ag and letrozole. These results would benefit from being subjected to a 

randomized prospective study. 
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Epigenomic signatures in sperm associated with Body Mass Index (BMI) and Male Infertility 
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Introduction: 

Sperm counts have been declining at an alarming rate with counts being half of what they were 40 years 

ago1,2. This decline may be attributable to >50% of the population being overweight. In mice and men, the 

sperm epigenome including histone methylation, has been linked to responses to diet, BMI, fertility and 

altered reproductive outcomes. Previously we showed that changes in the enrichment of histone 

methylation in sperm are associated with infertility and poor embryo development 3,4. These studies 

suggest that the sperm epigenome has the potential to be used clinically to assess fertility. Our objective 

is to compare profiles of histone H3 tri-methylation on lysine 4 (H3K4me3) in sperm from men with 

differential BMI status (normal vs high) in couples seeking fertility treatment at the CReATe clinic. 

Method: 

We recruited study participants (n=137) and collected BMI, dietary intake, folate parameters (folate, 

vitamin B12, homocysteine), vitamin D levels and lifestyle information. Semen quality was analyzed by 

standard clinical approaches. Men selected for analysis were of either a normal BMI (BMI <25kg/m2), or 

overweight and obese (BMI >25 kg/m2). Men were excluded if they had a DFI>30, were older than 50, 

smoked and had the TT genotype for the C677T SNP of the MTHFR enzyme. ChIP-seq targeting H3K4me3 

was performed on a subset of men including patients with a normal (n=24) or increased BMI (n=24). 

Results: 

All men were folate sufficient (320 – 1090 nmol/L), with 62% having higher levels of RBC folate at >1090 

nmol/L. Interestingly, about half of the men in in our study exhibited low vitamin D levels (total serum 25-

hydroxyvitamin D), and were classified as vitamin D insufficient (32%, 30 to <50nmol/L), or deficient 

(20.6%, 30nmol/L). Bioinformatic analysis of ChIP-seq data confirmed that we obtain robust and high 

quality H3K4me3 profiles from sperm. We are determining specific differences and genomic sites of 

H3K4me3 enrichment between men of normal and increased BMI and fertility status. The aim is to identify 
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epigenomic signatures associated with BMI, fertility and clinical outcomes (e.g. embryo quality, 

pregnancy). 

Conclusion:  

Lifestyle factors such as obesity may impact the sperm epigenome and thus influence male fertility and 

clinical outcomes. 

References: 

1. Levine et al., Hum Reprod Update, 2017. 23:pp 626-659 

2. Barratt et al., Hum Reprod, 2018. 33 pp 541-545  
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Beneficial Effect of an Antioxidant Therapy on Sperm DNA Integrity is not Associated with a Similar 

Effect on Sperm Chromatin Integrity 
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Objective: 

To evaluate the influence of an antioxidant supplement on sperm chromatin and DNA integrity in a cohort 

of men with idiopathic infertility. 

Design: 

Retrospective cohort study 

Materials and Methods: 

We evaluated infertile couples presenting at the OVO fertility clinic between May 2016 and November 

2017. We identified a cohort of 17 consecutive infertile men that were treated with an oral antioxidant 

supplement and had both sperm DNA and chromatin integrity testing before and 2 to 3 months after 

initiating treatment.  Sperm DNA fragmentation was measured by a flow cytometry-based terminal 

deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) assay and the results were expressed as 

%DNA fragmentation index (%DFI). Sperm chromatin integrity testing was performed by aniline blue 

staining and the results expressed as % chromatin damage. 

Results: 

We observed that oral antioxidant therapy was associated with a significant decreased in mean (±SD) 

%DFI (from 37.7 ± 5.9% to 26.6 ± 9.2%, P< 0.0001), with most patients (94%) experiencing a diminution in 

their %DFI after therapy. However, antioxidant therapy was not associated with a significant change in 

chromatin damage (from 28.8 ± 13.1% to 30.1 ± 11.8%, P=0.48). 

Conclusion:  

Our data show that infertile men may experience a reduction in sperm DNA fragmentation after oral 

antioxidant therapy. A similar improvement in chromatin integrity was not observed and may be 

explained by the requirement for a mild oxidative stress in the induction of sperm chromatin compaction. 

These data demonstrate the complex nature of sperm chromatin and the variable influence of oxidative 

stress on different sperm chromatin targets. 
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Pain Assessment & Medication Usage: Comparing Cook versus Swemed Needles in patients undergoing 

IVF procedures 
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Introduction: 

Research has shown that smaller gauge needles consistently result in reduced perceptions of pain during 

OPU.1,2,3,4 Despite reassuring data that needle diameter does not impact percentage of mature oocytes 

retrieved4, there remains physician comfort and preference for larger gauge needles. Pain may be greater 

at retrieval with larger needles, but manageable with conscious sedation, which is safe and cost-effective5. 

There are no published studies that analyze pain scores and medication usage associated with different 

gauge needles 24h after OPU found. This study compares whether the Swemed needle (SN), single lumen 

20G tip, 17G body, has an impact on patient pain and medication usage at three different intervals 

compared to the preferred single lumen 16G Cook needle (CN). 

Method: 

OPUs performed on 205 patients in 2017 were followed. Demographics were noted to ensure comparable 

populations (Table 1). Pain scores were assessed and medication usage recorded at three intervals: intra-

operative, post-operative, and 24h post retrieval. Pain was assessed on a 10-point scale (0=no pain; 1-

3=mild pain, 4-6=moderate pain, 7-10=severe pain). Standard intra-operative medications administered 

were recorded. Patients were contacted by phone 24h post retrieval and data reported if available. X2 and 

t-test were used to analyze the data. 

Results: 

In agreement with previous studies, retrievals done with the SN reported reduced perceptions of pain and 

higher instances of no perceived pain than with the CN, though not statistically significant (Table 2). 

However, 24h post retrieval, the difference in pain reported between groups is negligible (Table 2). 

Patients that had an OPU performed with a SN required significantly less medication at recovery (21%) 

than the CN (37%), however, 24h post retrieval the difference between medication usage was comparable 

(9.6% CN, 9.1% SN, Table 3). 

Discussion:  

Pain and medication data for 24h post retrieval was limited by follow-up response, due to patient drop-

off. Nevertheless, current findings of less pain associated with smaller needle sizes was reflected, though 

not significant, while 24h post retrieval were similar. Medications are standard during OPU, but adjuvant 

medication usage was significantly different at recovery. Clinically, this can equip the nursing team to 

anticipate medication needs based on needle used at OPU, minimizing pain and improved patient 
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experience. Additional investigations could include: (1) one doctor to minimize potential bias from 

technique, and (2) focus on increasing participation at 24h follow up. 

Table 1 – Patient Demographics 

Needle Used Average BMI Average Age 

Cook 25.4 36.4 

Swemed 23.8 36.1 

 

Table 2 – Pain scores by needle type reported intra-operative, post-operative, and 24h post retrieval 

 Intra-operative Post-Operative 24 Hours Post Retrieval 

Self-Reported Pain Cook Swemed Cook Swemed Cook Swemed 

No Pain 47% 59% 69% 81% 63% 65% 

Mild Pain 33% 27% 17% 7% 15% 15% 

Moderate Pain 20% 12% 9% 8% 21% 17% 

Severe Pain 1% 1% 5% 4% 1% 2% 

P-Value 0.0542 0.1889 0.2721 

 

Table 3 – Medication usage by needle type at recovery and 24h post procedure. (*P-value < .05) 

Medication Usage Cook Swemed P-value 

At Recovery 37% 21% 0.0142* 

24h Post Retrieval 14.0% 14.0% 0.9940 
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Introduction: 

Density gradient centrifugation (DGC) is routinely used to isolate a pure population of motile sperm for 

assisted reproduction. However, existing literature is discordant on whether DGC can consistently yield a 

sub-population with lower DNA damage. The aim of this study was to assess whether semen parameters 

could predict a potential increase in DNA damage after DGC and thus the necessity to use alternative 

preparation methods such as swim-up (SU) to isolate a sub-population of sperm with lower DNA damage. 

Materials and Methods: 

Excess donated semen was divided and processed by DGC and SU. The incidence of DNA damage after 

DGC was determined and parameters potentially predictive of increased DNA damage evaluated. DNA 

damage was evaluated by standard flow cytometric acridine orange-based assay and reported as DNA 

Fragmentation Index (DFI). Post-DGC DFI was considered “decreased” when there was a decrease in DFI 

equal to or greater than a 5% co-efficient of variation (DFI assay intra-observer variability). Remaining 

samples were considered “increased”. Parameters of male age, abstinence, concentration, total motility, 

morphology, baseline DFI, and percentage of sperm with residual histones (RH) (measured by aniline blue 

staining) were compared between the two groups. To assess predictive power, receiver-operating 

characteristic (ROC) curves were built, and area under the curve (AUC) calculated for each parameter. 

Results: 

Of 64 total samples, 23 (36%) had decreased DFI after DGC. Of all the parameters assessed, only RH was 

significantly different between the two groups. RH was significantly (P<0.001) higher (15.5±9.8%) in the 

“increased” group compared to the “decreased” group (7.1±5.7%). ROC analysis revealed that RH 

(AUC=0.80, 95% CI [0.68 – 0.91], P<0.0001) was predictive of increased DFI after DGC. A cut-off value of 

8.25% RH had a sensitivity: 75.6%, specificity: 78.3%, negative predictive value: 64.3%, and positive 

predictive value: 86.1%. SU decreased DFI in 19/21 samples (90%) compared to 8 (38%) after DGC and 

yielded a significantly (P<0.001) lower post-preparation DFI (6.6±8.3%) than DGC (23.1±19.7%). 

Conclusion:  

We showed that DGC does not consistently lower or increase DNA damage. RH, a measure of incomplete 

sperm chromatin maturation, could predict increased DFI after DGC. SU demonstrated a lower DFI post-

preparation compared to DGC and suggests that it may be preferable for ejaculates with RH above 8.25% 

and/or high (>30%) DFI. 
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Introduction: 

Persistent organic pollutants (POPs) have bioaccumulated and biomagnified in the Arctic. Therefore, 

traditional Inuit foods are contaminated leading to high body burdens in these people and may contribute 

to the health disparity between Inuit and non-Aboriginal Canadians. Our laboratory has shown that 

paternal prenatal exposure to POPs causes reproductive disorders over two generations and modifies the 

sperm DNA methylome. A simple therapeutic strategy to reduce the impact of POPs is desirable to 

counteract the effects of POPs and improve Inuit health. 

Hypotheses: 

Prenatal exposure to POPs disrupts sperm quality and fertility of males in a transgenerational manner. 

Further, dietary folic acid (FA), which reduces the incidence of congenital abnormalities, mitigates these 

effects of POPs to improve male reproductive parameters. 

Method: 

Four treatment groups of Sprague-Dawley F0 founder females (n = 6) were gavaged with an 

environmentally-relevant mixture of Arctic POPs1 (500μg/kg) or corn oil (Control) and received either 1X 

or 3X FA representing intake from fortified foods (1X) + a daily multivitamin containing FA (3X)2. F0 females 

were treated for 5 weeks and then mated to untreated males; POPs/FA treatments continued until 

weaning of the F1 litters. Only F0 females received POPs or 3X FA. Reproductive development and fertility 

were assessed in F1 to F4 males (n=12/treatment) following mating with untreated females. 

Results: 

Prenatal POPs exposure influences male semen quality of the F1 generation as sperm function parameters 

decreased, but were partly rescued by 3X FA. Seminal vesicle weights were greater due to FA 

supplementation irrespective of POPs treatment. Exposure to POPs affects F2 males by decreasing both 

sperm viability and sperm count, while fertility of F3 males appears to be impaired by POPs + 3X FA with 

a lower fertility rate and by fewer fetuses. We observed effects of POPs or 3X FA up to the F4 generation 

and it would appear that positive effects of 3X FA are observed at the 4th generation. 
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Conclusion:  

Prenatal exposure to POPs and FA supplementation in F0 females affects male reproductive functions and 

fertility transgenerationally until the 4th generation. 

References: 
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Intrauterine Inseminations in Patients 43 Years and Older: a Retrospective Cohort Study 
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Introduction: 

Intrauterine insemination (IUI) is a widely used treatment in reproductive medicine. The aim of this study 

was to determine how female age at the end of the reproductive spectrum affects success of IUI alone or 

in combination with ovarian stimulation. 

Materials and Method: 

We performed a retrospective cohort study of women 43 years of age and older at the time of intrauterine 

insemination in a single academic fertility center between January 2011 and March 2018. Primary 

outcomes were both pregnancies (defined by a Beta HCG > 10 mIU/ml) and live births per cycle of IUI. 

Data are presented as percentage of IUIs or mean±SD. Fisher exact or Chi-squared analysis were 

performed. 

Results: 

There were 9,334 IUI cycles conducted during the study period.  Of these cycles, 325 (3.5%) were for 

women 43 years and over at the time of insemination, (43.6±0.8, range 43 to 47 years). This included 36 

(11%) cycles with IUI alone, 78 (24%) cycles in combination with Clomiphene or Letrozole and 211 (64%) 

Gonadotropin-stimulated IUI cycles.  Analysis of these 325 IUI cycles revealed 5 biochemical pregnancies  

(1.5%) and only 1 live birth (0.3%). The pregnancy rate did not differ between IUIs using donor sperm 

(N=1, 0.3%) compared to IUIs with partner sperm (N=4, 1.5%): Fisher exact =0.55.  The pregnancy rate did 

not differ between IUIs with gonadotropins (N=2, 0.9%), Clomiphene /Letrozole (N=2, 2.6%), or natural 

cycle (N=1, 2.8%)(p=0.51). 

Conclusion:  

The use of intrauterine inseminations in women 43 years of age and older is an ineffective treatment 

strategy.  This is irrespective of the use of ovarian stimulation or donor sperm. Costly gonadotropin 

injections did not increase the chance of pregnancy in women 43 years of age and older, nor did oral 

medication when compared to natural cycle IUIs.   
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Introduction: 

A trial of at least three IUIs before proceeding to IVF is a widely used treatment plan in couples with 

normal sperm parameters and women using donor sperm. The aim of this study is to determine how 

female age and sperm source affect the success of this plan. 

Materials and Method: 

We performed a retrospective cohort study of women undergoing their first three intrauterine 

inseminations at a single academic fertility centre in Montreal, Quebec between January 2011 and March 

2018. Our primary outcomes are pregnancy rates per IUI and cumulative pregnancy rates after three IUIs, 

stratified by age group and sperm source. Pregnancies are defined by a serum Beta HCG of greater than 

5 mIU/ml. IUIs were excluded if the post-wash total motile sperm count was less than ten million.  Chi-

squared analyses were performed. 

Results: 

There were 9,334 IUIs conducted during the study period. Of these, 4865 IUIs met inclusion criteria. We 

found that the first insemination had a significantly higher chance of pregnancy compared to subsequent 

IUIs across all age groups, with P<0.001 for each age group (Table 1). After a trial of three IUIs, women 

less than 40 years old had a significantly higher cumulative pregnancy rate compared to older women, 

P<0.001. For women 35 years and under, the cumulative pregnancy rate was also significantly higher when 

donor sperm was used (68.1%) compared to those using partner sperm (37.1%), P<0.001 (Table 1).   

Conclusion:  

The pregnancy rate per IUI and the cumulative rate over three IUIs are greatly affected by both female 

age and sperm source.  The first IUI has a significantly higher chance of success compared to subsequent 

IUIs. A major limitation of our study is that variables such as the indication for IUI were unavailable, thus 

our study represents all comers in an unselected sample. Our data shows that a treatment plan of three 

IUIs prior to IVF is a viable option for most patients using normal sperm. 

 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

Table 1. Number of pregnancies (n)/ number of IUIs (n) and pregnancy rate (%) by age group and sperm source. 

Age 

1st IUI 2nd IUI 3rd IUI Cumulative pregnancy rate 

Donor 

Sperm  

Partner 

Sperm  

All Sperm Donor 

Sperm  

Partner 

Sperm  

All Sperm Donor 

Sperm  

Partner 

Sperm  

All Sperm Donor 

Sperm 

Partner 

Sperm 

P-value 

<35yrs 
21/57 

(36.8%) 

207/853 

(24.3%) 

228/910 

(25.1%) 

11/47 

(23.4%) 

60/738 

(8.1%) 

71/785 

(9.0%)  

3/38 

(7.9%) 

30/634 

(4.7% 

33/672 

(4.9%) 
68.1% 37.1% P<0.001 
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(27.5%) 
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(22.6%) 

5/70 
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(5.6%) 
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6/30 
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(3.1%) 

16/210 

(7.6%) 

17/242 

(7.0%) 

0/31 

(0.0%) 

4/177 

(2.3%) 

4/208 

(1.9%) 
23.1% 25.6% p=0.594 

 

Figure 1: Beta positive pregnancy rate per IUI 
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Assessment of the safety of FTM HUCPVCs for onco-fertility preservation:  modulation of cancer cell 

viability, proliferation and metastatic properties in vitro 

Lianet Lopez1, Aleksandra Uzelac1, Hannah Shuster-Hyman1, Denis Gallagher1, Peter Szaraz1, Andrée Gauthier-

Fisher1 and Clifford L Librach1,2,3,4,5   

1CReATe Fertility Centre, Toronto, Canada; 2Department of Obstetrics and Gynæcology, 3Institute of Medical 

Sciences and 4Department of Physiology, University of Toronto, Toronto, ON, Canada; 5Department of Gynecology, 

Women’s College Hospital, Toronto, ON, Canada. 

Introduction: 

We previously presented data suggesting that FTM HUCPVCs are resistant to cytotoxicity and maintain 

their regenerative properties when exposed to chemotherapeutic drugs in vitro and in vivo, suggesting 

that they may be good candidates for cell therapy-based fertility preservation. In this study, our objective 

was to determine if FTM HUCPVCs modulate the proliferative and metastatic properties of cancer cell 

lines in vitro, as a preliminary assessment of their safety for administration to cancer patients. 

Materials and Methods: 

Hepatocarcinoma (HEPG2), melanoma (A375 and SK-MEL-28) and breast cancer cell lines (SKBR3, MDA-

MB-231) were co-cultured with 3 independent lines of FTM HUCPVCs in Transwell™ culture systems.  

Cancer cell growth (reflecting viability and proliferation) was assessed using an MTT assay after 48hrs of 

co-culture.  A transmembrane cell invasion assay was utilized to assess the extent to which cancer cells 

migrate across a Matrigel™ membrane over 48hrs, when co-cultured with FTM HUCPVCs, in comparison 

to basal media, as an indicator of metastatic induction potential. 

Results: 

In our initial cell culture experiments, FTM HUCPVC co-culture did not significantly alter viability and 

proliferation of triple negative breast cancer and HEPG2 cells, but significantly increased cell viability and 

proliferation in a HER2-positive breast cancer cell line when compared to untreated cell conditions 

(P<0.05).   FTM HUCPVCs did not alter the transmembrane invasion properties of HEPG2 and may decrease 

the invasiveness of breast cancer cells when compared to basal media (no FTM HUCPVC control) 

conditions. 

Conclusion:  

Our data suggest that the paracrine properties of FTM HUCPVCs can modulate cancer cell growth and 

metastasis in vitro in a cancer-dependent manner, and in some cases have anti-cancer properties.  This 

study suggests that FTM HUCPVCs may represent a safe and effective cell candidate for onco-fertility 

preservation in the presence of some tumor types, but not others.  Our future experiments will focus on 

determining which specific tumor cell properties and/or tumor cell types would render FTM HUCPVCs 

most effective and safest for use in onco-fertility preservation. 
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Implantation and Pregnancy Outcomes after mosaic embryo transfer detected by Next Generation 

Sequencing (NGS) 

Svetlana Madjunkova¹, Rina Abramov¹, Ran Antes¹, Siwei Chen, Valeriy Kuznyetsov¹, Clifford Librach1,2,3,4,5 

¹CReATe Fertility Centre, Toronto, Canada; ²Department of Obstetrics and Gynecology, ³Institute of 

Medical Sciences and 4Department of Physiology, University of Toronto, Toronto, Canada; 5Department 

of Gynecology, Women’s College Hospital, Toronto, Canada. 

Introduction: 

Increased utilization of preimplantation genetic screening for chromosomal aberrations (PGT-A) using 

NGS in IVF has increased rates of implantation per transfer, but at the same time has increased mosaic 

embryo detection to ~20-30% of all tested embryos. Current published data is still limited on implantation 

and developmental potential of mosaic embryos, albeit some recommend to consider them for transfer 

if there are no euploid embryos left. This study aims to evaluate the implantation and pregnancy 

outcomes after mosaic embryo transfer detected at NGS resolution. 

Method: 

Clinical outcomes from 86 single mosaic embryo transfers from Jan.2015-Mar.2018 were available for 

analysis. 74 of them were diagnosed as euploid using aCGH but reanalysis of the stored embryonic DNA 

with NGS showed presence of mosaicism while 12 were diagnosed as mosaic with NGS at embryo transfer 

(ET). The aCGH and NGS analysis was performed using BlueGnome 24Sure and VeriSeq (Illumina) kits. The 

sensitivity for mosaicism detection was established at 20%, and aberrations considered clinically relevant 

were ≥10Mb in size and with ≥30% mosaicism. 

Results: 

Mosaicism at ≥30%-50% (Group 1) was detected in 94.2% (81/86) and at 50-70% (Group 2) in 5.8% (5/86) 

of the embryos. Group 1 had 54.3% (44/81) implantation (IR), 42% (34/81) ongoing pregnancy (OPR) and 

12.3% (10/81) miscarriage rates (MR) while Group 2 had 20% (1/5) IR, 0% OPR and 20% MR. 75% of the 

implanted embryos had segmental aberrations-SA (50% SA losses, 15.9% SA gains and 9.1% complex 

gain/losses) while the rest 25% had whole chromosome aberrations-WCA (11.4% trisomies and 13.6% 

complex trisomy/monosomy). Similar distribution of SA and WCA were observed among miscarried 

embryos. There was no predictive outcome based on the chromosome involved in the SA mainly because 

of the small sample size. Birth outcome was available for 8 ET from Group1 (6 with SA and 2 with complex 

WCA) and healthy babies were delivered in all cases. 

Conclusion:  

Mosaic embryos have considerable implantation and developmental potential when the aberrations are 

at level of ≥30%-50%. We observed a trend towards a higher ongoing pregnancy rate for mosaic SA 

embryos. Further studies are needed to fully determine the impact of specific mosaic chromosomal 

aberrations. 
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Prenatal and Preimplantation Genetic Diagnosis of the Factor V Leiden Mutation 

Svetlana Madjunkova¹, Ran Antes¹, Rina Abramov¹, Siwei Chen¹, Clifford Librach1,2,3,4,5  

 ¹CReATe Fertility Centre, Toronto, Canada;2Department of Obstetrics and Gynecology, 3Institute of Medical 

Sciences and 4Department of Physiology, University of Toronto, Toronto, Canada; 5Department of Gynecology, 

Women’s College Hospital, Toronto, Canada. 

 

Introduction: 

Recurrent miscarriage, when defined as 2 or more losses, affects 5% of all couples trying to conceive. 

Factor V Leiden mutation (R506Q) in F5 gene is one of the four repeated pregnancy losses (RPRGL-1) 

OMIM genes. Factor V Leiden, an autosomal dominant thrombophilia condition, augments the 

prothrombotic state of pregnancy and may lead to inadequate fetomaternal circulation and placentation 

in the developing embryo.  We hypothesize that if the fetus also inherits the Factor V mutation from a 

heterozygote mom, there may be an enhanced impact on the feto-placental circulation during gestation, 

leading to an increased the risk of miscarriage or placental dysfunction later in pregnancy.  Here we report 

the evaluation of a Factor V Leiden carrier, with 2 pregnancies losses after single euploid embryo transfers 

(eSET). We designed a specific assay to test both fetal DNA and embryonic DNA in an attempt to aid 

prioritization of subsequent embryos for transfer in a Factor V Leiden carrier. 

Method: 

Patient (38y/o) underwent 2 IVF-ICSI cycles using donated sperm at CReATe Fertility Centre. TE biopsy 

followed with PGT-A using next generation sequencing (NGS) was performed on 9 d5/d6 blastocysts. 

Product of conception (POC) from one miscarriage was available for testing. Fetal DNA (fDNA) was 

identified with short tandem repeats-STRs (AmpFLSTR Identifiler Plus kit) and further analyzed for 

chromosomal aberrations (NGS-VeriSeq kit). FV Leiden testing was done by Sanger sequencing and single 

nucleotide extension on maternal DNA (control), fetal DNA and stored whole genome amplified (WGA) 

embryonic DNA (eDNA).    

Results: 

PGT-A showed that patient had 7 euploid and 2 aneuploid embryos. Four embryos were used for eSET: 

two did not implant and two resulted in miscarriage after 6 GW. fDNA was available for genetic testing 

from one of the POC. STR analysis excluded maternal cell contamination, while NGS analysis confirmed a 

normal female karyotype of the POC. FV Leiden genotyping showed that the fetus was a FV Leiden carrier. 

FV Leiden testing on the eDNA from euploid embryos showed 2 carriers (1 concordant with the 

corresponding POC testing and 1-nonimplanted) and 5 non-carriers (1 nonimplanted, 1 miscarried, 3-

available for transfer). 

Conclusion:  

For patients carriers of FV Leiden, F5 genotyping of POC samples or embryos prior to implantation may 

advance patient management and allow for improved patient counselling.  
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First Report of Comprehensive Preimplantation Genetic Testing for Chromosomal Structural 

Rearrangements (PGT-SR) using Long Read Sequencing Technology 

Svetlana Madjunkova¹, Ran Antes¹, Rina Abramov¹, Yin Yin¹, Siwei Chen¹, Philip Zuzarte2, Jared Simpson2, Clifford 

Librach1,3,4,5,6  

 ¹CReATe Fertility Centre, Toronto, Canada; 2 Ontario Institute for Cancer Research, Toronto, Canada 3Department 

of Obstetrics and Gynecology, 4Institute of Medical Sciences and 5Department of Physiology, University of Toronto, 

Toronto, Canada; 6Department of Gynecology, Women’s College Hospital, Toronto, Canada. 

Introduction: 

Carriers of balanced chromosomal rearrangements (CR) are at higher risk for reproductive failure, 

recurrent miscarriages or offspring with unbalanced CR. Using PGT-SR to select apparently balanced 

euploid embryos for transfer, is the current diagnostic approach for patients to achieve higher 

implantation rates and lower miscarriage rates. However, carrier status of embryos for the CR and possible 

cryptic microdeletions/duplication at breakpoint sites are difficult to detect with current NGS methods. A 

novel sequencing technology for long single-molecule reads, Nanopore™ sequencing, ultimately 

overcomes the above mentioned limitation allowing for detection of CR types and location. 

Method: 

We applied whole genome long read sequencing using the MinION Flowcell™ for detection of CR on 

genomic DNA and embryonic DNA using 1D-ligation kit and a single R9.4-flowcell. DNA was extracted from 

the parents (46,XY and 46,XX t(8,22)(q24.3;q13.1) and an affected child 

(46,XX,8q24.3x3,22q13.31q13.33x1). The couple underwent IVF/ICSI and had 4 blastocysts biopsied at 

d5/d6 for PGT-SR. Standard short read sequencing was performed on the embryonic DNA using a VeriSeq 

kit for PGT-SR. 

Results: 

Using VeriSeq kit, 3 out of 4 embryos were categorized as euploid and one as aneuploid.  We used the 

handheld MinION™ sequencer to establish a protocol for PGT-SR in a couple where one partner was a 

balanced translocation carrier. A bioinformatics pipeline was developed to map CR from the long-read 

data and successful breakpoint localization. The mean whole genome coverage was 3.5x with average 

read length of 4kb and the longest read produced of 70Kb. Custom breakpoint PCR amplification systems 

were developed for each translocation breakpoint allowing high sensitivity testing. Using Sanger 

sequencing we confirmed the full sequence of the breakpoint and achieve base pair resolution sensitivity 

for balanced carriers. With this approach PGT-SR showed one embryo to be a balanced carrier and two 

euploid non-carriers. 

Conclusion:  

We have demonstrated, for the first time, application of long-read Nanopore™ sequencing as a novel 

solution for high resolution comprehensive clinical PGT-SR testing. 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

A Deep Convolutional Neural Network for selecting High-Quality DNA Sperm for ICSI 

Christopher McCallum1, Jason Riordon1, Yihe Wang1, Jae Bem You1, Alexander Lagunov2, Thomas G. Hannam2, Keith 
Jarvi3 and David Sinton1 

1Department of Mechanical and Industrial Engineering, University of Toronto, 5 King's College Road, Toronto, 
Ontario, Canada M5S 3G8; 2Hannam Fertility Centre, 160 Bloor St. East, Toronto, Ontario, Canada M4W 3R2; 
3Department of Surgery, Division of Urology, Mount Sinai Hospital, University of Toronto, 600 University Avenue, 
Toronto, Ontario, Canada M5G 1X5 

Introduction: 

Over the past few years, machine learning has had a profound impact on the medical field – leading to 

improvements in rapid, automated diagnostics. Soon, machine learning approaches stand to have an even 

greater impact on the selection of sperm for intracytoplasmic sperm injection (ICSI) processes – a 

procedure that would greatly benefit from both standardization and automation. Further, machine 

learning-based selection strategies have the potential to surpass a clinicians’ ability to select sperm. It is 

our vision that such an algorithm could assess a raw sperm image using self-generated features and learn 

to anticipate a sperm’s fertilization potential based on morphology characteristics not currently used: 

such an algorithm would not be limited by attributes (e.g. head size, midpiece width, etc.) that a clinician 

may perceive as being desirable. 

Method: 

We collected donor sperm samples from three patients and determined the DNA fragmentation index 

(DFI) on an individual cell level via acridine orange (AO) staining [1] for a total cell count of 575. 

Concurrently, we captured DIC images of each cell to assess morphology. The DIC images were then fed 

into a pretrained deep convolutional neural network with output labels given as high or low DFI relative 

to the population median. 

Results: 

Our algorithm successfully correlated DFI 

with sperm morphology on an individual 

cell level, achieving high categorical 

accuracy as shown in Figure 1. Especially 

when comparing extreme groups (top 10% 

of cells versus bottom 10% of cells), our 

algorithm achieves accuracy as high as 

85%.  

Figure 1: Testing and training accuracy after segmenting 

the DFI into a specific number of groups (2, 3, 5, 10) and 

comparing the top versus the bottom groups. Each test 

was performed in triplicate with a truly random sample 

serving as control (with an upper error bound given by 

the dashed line). 
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Conclusion:  

Our preliminary results indicate a strong correlation between sperm cell DFI and the underlying 

morphological features as determined from a convolutional neural network. We look to further this work 

with samples from more patients and for a greater number of cells. 

References: 

1. Nosrati, R., Vollmer, M., Eamer, L., San Gabriel, M. C., Zeidan, K., Zini, A., & Sinton, D. (2014). Rapid 

selection of sperm with high DNA integrity. Lab on a Chip, 14(6), 1142. 
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Multinucleation: Correlation with PGS results 

James Meriano1, Jennifer Alexis1, Mike Cruz1, Oliver Cabaca1, Ken Cadesky1, Carl Laskin1, Robert Casper1 
1TRIO Fertility 

 

Hypothesis: 

In a previous study, we showed that three different phenotypes of embryo multinucleation have a 

different aneuploidy rate by FISH (Meriano et al, 2004). In the present study, we re-examine embryos with 

different multinucleation patterns by NGS testing. 

Objective: 

To determine the association of three multinucleation phenotypes with blastocyst euploidy and 

pregnancy outcome. 

Introduction: 

Embryo multinucleation (MN) has been shown to be detrimental when seen in IVF cycles. Some groups 

have suggested that these embryos correct themselves and are safe to transfer with no restriction. 

However, others report multinucleated embryos implant half as often as mononucleated embryos and 

when they do implant, have a higher rate of miscarriage. 

Design:  

Retrospective cohort trial where all multinucleated embryos were characterized. 

Materials and Methods:  

This study was performed in a private health care facility.  ICSI was performed on all oocytes. Nucleation 

was noted on day 2 and 3. Embryos were grown to day 5 and 6 and biopsied for PGT-A.  Blastocysts were 

vitrified and biopsied cells sent for testing. Subsequent frozen embryo transfer was performed using 

standard protocols in our clinic. 

Results: 

169 patients with at least one multinucleated embryo from Jan 2016 to Jan 2018 were included. Twenty-

one patients had only multinucleated embryos for transfer. A total of 296 multinucleated embryos were 

biopsied and tested. The euploidy rates are listed in Table 1. 

Euploidy rates of all phenotypes were significantly lower than mononucleated euploidy rates. Twenty-one 

patients were transferred with only euploid multinucleated embryos in elective single embryo transfers, 

four had a biochemical pregnancy and 7 had a clinical pregnancy. Six of the 7 spontaneously aborted and 

one pregnancy is ongoing. 
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Table 1 

Nucleation n Euploid % P value 

Mononucleated 676 40%  

Binucleated 161 21% 0.001 to mononucleated 

Multinucleated 67 13.9% 0.001 

Micronucleated  68 9% 0.001, to binucleated 

 

Discussion:  

Compared to mononucleated embryos, binucleated embryos are half as likely to be euploid and 

multinucleated and micronucleated embryos are euploid 14% and 9% of the time, respectively. Our results 

support the Alpha consensus statement that multinucleated embryos should only be used if there are no 

mononucleated embryos for transfer and if the patient is properly informed of the potential poor 

pregnancy outcome and higher risk of miscarriage. 
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Validating Nurse Workload During IVF Treatment Cycles 

Audra Minifie1, Danielle Dubois1  

1Ottawa Fertility Clinic, Ottawa, Ontario 

Introduction: 

An IVF patient’s treatment plan is heavily dependent upon nurse interactions and proper documentation. 

Validating the time associated with each nurse to patient touchpoint would allow clinics to better 

understand whether they are adequately managing patient volumes with enough nurses providing their 

care. 

Objectives: 

The aim of this study is to determine: the average time spent between nurse and patient; the time a nurse 

spends documenting on individual patient charts from initial contact in the scheduling office to the 

completion of the treatment cycle; and which care moments in the IVF treatment cycle do nurses spend 

the majority of their time. The information acquired through retrospective chart audit aims to provide 

insight into improving nurse workload management and overall quality of care for fertility patients. 

Method: 

128 IVF charts were tracked using a Workload Assessment tool. This tool captured the total amount of 

time a nurse spends on a chart and at which care moments in a patient’s treatment cycle (pre-treatment, 

treatment, or post-treatment). Nurses documented prospectively on the tracking sheets the time spent 

on each chart in 5 minute increments. At the end of the data collection, a retrospective chart audit was 

completed to ensure all touchpoints documented in the medical record were reflected on the workload 

assessment tool. 

Results: 

A fertility nurse spends on average 7 hours with each IVF patient’s chart. 56% of the time was spent with 

patients in procedures (OPU/ET); 15% preparing an IVF chart for treatment in the scheduling office; 8% 

counselling patients after monitoring appointments; 10% in pre-treatment teaching visits; and 11% 

supporting patients through phone calls. 

Conclusion:  

Nursing time with an IVF patient is fairly well-balanced throughout the course of a patient’s treatment 

cycle with the exception of time spent for procedures.  The limitation of this study is that the data was 

reliant upon self-reporting which could have been missing documented encounters.  Future opportunities 

for further nurse to patient time assessment could look at nursing time spent in different patient 

populations such as satellite monitoring, surrogacy cycles, or fresh TESE. Examining patient touchpoints 

further could help centres analyze whether their nursing models are meeting the patient needs both in 

quantity and quality. 
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Comparison between Antral Follicle Count (AFC) and Anti-Mullerian Hormone (AMH) Level in the 

Prediction of Ovarian Response and Pregnancy Outcome in Intracytoplasmic Sperm Injection (ICSI) 

Patients Stimulated by an Antagonist Protocol: Implications towards personalizing Ovarian Stimulation 

1Fady Moiety, 1Hisham Saleh, 1Abdel Fattah Agameya 
1Alexandria University, Alexandria, Egypt.   

 

Background: 

AFC and AMH are considered the best markers of ovarian reserve and ovarian response to stimulation.  

Whether they complement each other or they act interchangeably in predicting ovarian response and 

individualizing gonadotropin dosage is not clear. 

Objective: 

To compare the predictive value of AFC and serum AMH for ovarian response and pregnancy outcome in 

ICSI patients stimulated by an antagonist protocol. Moreover, to decide if measuring both markers add to 

power of predicting response. 

Design: 

A prospective diagnostic test study of infertile women. 

Setting: 

IVF Unit, Alexandria University Hospital, Alexandria, Egypt. 

Patients: 

Women aged 20–39 years (n= 700) and undergoing their first ICSI cycle. 

Method: 

AFC and AMH measurements. All patients were stimulated with a fixed antagonist protocol with a starting 

dose of 200 IU of rFSH. 

Main Outcome Measures: 

The number of oocytes retrieved and the clinical pregnancy rate. 

Results: 

Correlation between markers of ovarian reserve (age, AMH, and AFC) and ovarian response (number of 

oocytes retrieved) using Pearson correlation coefficient marked a significant correlation at the 0.01 level. 
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(ROC) curve analyses to estimate the predictive value of Age, AMH, and AFC for ovarian response was 

used, and a score combining both AMH and AFC (AMHxAFC) was tested together with both AFC and AMH.  

AFC and AMH and the AMHxAFC were statistically significant discriminators of occurrence of appropriate 

or high response with area under the ROC curve (AUC) = 0.752 vs 0.730 vs 0.766 (95% CI=0.719-0.784 vs 

0.695-0.762 vs 0.733 to 0.797) Age was a statistically significant discriminator of occurrence of excessive 

response with area under the ROC curve (AUC) = 0.654 (95% CI=0.618-0.689). 

Conclusion:  

Measuring both AMF and AFC adds to their predictive power for high and excessive response. Moreover, 

AFC alone is an excellent predictor of poor response.  AMH has the same predictive power of age for the 

prediction of poor response. Good prediction is a key step toward the individualization of ovarian 

stimulation to optimize outcome and prevent cancellations. 
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Characterizing Endometrial Receptivity of Primary Human Endometrial Cells in vitro from Women with 

Implantation Failure 

Tina Tu-Thu Ngoc Nguyen1,2, Stewart J. Russell1, and Clifford Librach1,2,3,4,5 
CReATe Fertility Centre1, Ontario, Canada; Departments of Physiology2, Obstetrics and Gynaecology3, and Institute of 
Medical Science4, University of Toronto, Ontario, Canada; Department of Gynaecology5, Women’s College Hospital, 
Ontario, Canada  

 

Introduction: 

Implantation failure remains a challenge for assisted reproductive technologies. Inadequate endometrial 

receptivity is responsible for two-thirds of implantation failures and a thin endometrium is often the reason 

for embryo transfer postponement since adequate thickness (>7 mm) is an indicator of receptivity. Woman 

can also have unexplained recurrent implantation failure (RIF) despite their endometrial thickness being >7 

mm. It is important to evaluate the endometrium’s receptive state and develop treatments to increase 

receptivity and implantation success. Our aim is to determine and compare endometrial receptivity in 

women with RIF or a thin endometrium with women with previous pregnancy success. We hypothesize 

that compared to women with previous pregnancy success, a RIF or thin endometrium will be in an 

unreceptive state and display altered expression of receptivity biomarkers. 

Materials and Methods: 

Subjects are women with previous pregnancy success (controls) and women with RIF or thin endometrium 

(REB #34490, University of Toronto). Fluid removed following a sonohysterogram or an endometrial scratch 

biopsy sample from a planned procedure underwent enzymatic digestion to isolate primary endometrial 

stromal cells (ESCs) and epithelial cells (EECs). Samples are categorized as pre-receptive, receptive, or post-

receptive depending on the menstrual cycle day of collection. Immunocytochemistry (ICC) was employed 

to characterize cell phenotype for stromal (vimentin) and epithelial (cytokeratin) markers, and receptivity 

by identifying known biomarkers: ανβ3 integrin, CD98, estrogen receptor α (ERα), progesterone receptor 

(PR), leukemia inhibitory factor (LIF), LIF receptor (LIFR), glycoprotein (gp) 130, and mucin (MUC)-1. 

Results 

Pre-receptive control samples showed strong ER expression and weak PR expression in EECs, whereas ESCs 

only expressed PR. Pre-receptive ECs also highly co-expressed ανβ3 integrin and LIF. Isolated receptive 

control endometrium are expected to have downregulated epithelial ER and PR expression, sustained 

stromal PR expression, and stronger expression of the receptivity biomarkers. ECs isolated from patients 

with RIF or a thin endometrium are predicted to show altered hormone receptor expression and lower 

expression of ανβ3 integrin, CD98, LIF, LIFR, gp130 and MUC-1. 

Conclusion:  

To our knowledge, there has not been an in vitro comparison of endometrial receptivity between patients 

with RIF or a thin endometrium. Once the receptive state of isolated ECs has been determined, we will test 

the efficacy of potential therapies to increase endometrial cell proliferation and receptive status in vitro. 
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Support the Oocyte Donation Recipient Couple and the Oocyte Donor. How to Decode their Needs and 

Expectations? 

Raphaële Noël1, Marie-Alexia Allard1, Mégan Turgeon1, Vanessa Brasseur1 

1Université du Québec à Montréal, Québec, Canada 

 

Introduction: 

The first oocyte donation was made in Canada in 1987 and every year nearly 400 children are born with 

egg donation (Gunby, 2011)1.  Oocyte donation is a recent practice compared to sperm donation and 

raises many questions.The diversity of practices adopted by the different Western countries testifies to 

the complex entanglement of the registers concerned: psychological, bioethical, legal, economic, 

sociological and anthropological (Achim & Noël, 2014)2. The socio-legal context of Quebec allows access 

to different methods of oocyte donation: anonymous or known (open identity), direct or cross. This 

qualitative research responds to a recommendation from the Health and Welfare Commissioner 

(Blancquaert, Cleret de Langavant & Ganache, 2014)3 and aims to define the motivations, needs and 

expectations of the recipient couple and the oocyte donor. 

Method: 

The Grounded Theory constitutes the frame of reference for the collection of data and their analysis. 
Inductive logic has guided the conduct of sixteen semi-structured interviews lasting 90 minutes. Eight 
recipient couples and eight oocyte donors were interviewed. The verbatims were the object of a 
comprehensive analysis then of thematic analysis becoming progressively analysis by categories 
conceptualizing with the support of the NVIVO QSR software. 
 
Result: 

Psychological and relational stakes appear at the different stages of the consultation trajectory in 

medically assisted procreation, in the oocyte donation recipient couple and in the oocyte donor. A 

translation of these issues in the form of needs and expectations makes it possible to define the 

parameters of a support that favors the tuning of professionals with the various actors involved in the 

oocyte donation. This translation also makes it possible to underline the possible complementarity of the 

doctor’s and psychologist’s support thus allowing multidisciplinary alliances for the benefit of the recipient 

couples and the donors. 

Conclusion:  

An improved knowledge of the psychological stakes of each of the subjects involved in the oocyte 

donation allows a better support of the recipient couple and the oocyte donor during the consultation 

trajectory in medically assisted procreation and thus, a well-being for everyone and a better organization 

of society to fight against the commodification of the human body. 
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Ovarian Tissue Cryopreservation; Proof of Concept Using an Animal Model 

K. Parker1; S. Foong1 

1Regional Fertility Program Inc., Calgary, Alberta 

 

Introduction: 

The ability to successfully cryopreserve ovarian tissue is of paramount importance as it is the only option 

for oncofertility preservation in prepubertal girls or patients requiring emergency fertility preservation 

without delay1,2. Approximately 200 pregnancies worldwide have been reported, but the technique is still 

considered experimental2. The purpose of this project was to locally replicate an accepted ovarian tissue 

cryopreservation protocol and test its efficacy using a bovine model before offering it to patients in a 

research setting. 

Method: 

Ten pairs of bovine ovaries were obtained from a local abattoir. Ovarian tissue was cryopreserved using 

the protocol developed from Denmark’s Righospitalet3. For each pair the ovarian medulla was dissected 

leaving only the cortex, which was then sectioned into small pieces. Four sections of the cortex were 

selected at random and frozen. A fifth section of cortex was stained with neutral red and sliced using a 

McIllwain Tissue Chopper. The stained follicles were counted to determine pre-freeze follicle count4. The 

frozen tissue was thawed and one section, at random, was stained with neutral red and sliced. The stained 

follicles were then counted to determine how many follicles survived the freeze-thaw process4. 

Results: 

The follicular survival post freeze-thaw process ranged from 56%-100%, with a median thaw survival rate 

of 68%. 

Conclusion:  

Using a bovine model we were able to successfully freeze and thaw ovarian tissue obtaining follicular 

survival rates of 56%-100%. The next step would be to apply such technique to human ovarian tissue 

under strict research protocols. 
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Testing a New Group-Based Psychological Intervention for Couples seeking Fertility Treatment: Feasibility 

and Proof of Concept 

Katherine Péloquin1, Virginie Arpin1, & Audrey Brassard2 

1Université de Montréal, Québec, Canada 2Université de Sherbrooke, Québec, Canada 

Introduction: 

Although advances in ART now allow more couples to become parents, treatment is strenuous and can 

disrupt both partners’ psychological, relationship, and sexual well-being. Group-based psychological 

interventions have been found to be effective in reducing psychological and relationship distress and 

improving quality of life.1,2 Yet, available group interventions present limitations: the majority have targeted 

women involved in IVF only and have failed to include their partners; few group interventions have 

specifically addressed relationship and sexual issues in relation to infertility; and few studies have examined 

the effect of group interventions on relationship outcomes. We tested the feasibility and preliminary efficacy 

of a novel manualized group-based intervention for couples seeking fertility treatment in Québec. 

Materials and Methods: 

Following the recommendations of the ORBIT Model for the development of behavioral interventions, we 

conducted a proof-of-concept study (Phase IIA) using a quasi-experimental, within-subject design. Both 

partners of couples undergoing fertility treatment in the province of Québec (N=29 couples) took part in six 

90-minute group sessions. They completed measures of anxiety, depression, relationship and sexual 

satisfaction, fertility-related quality of life, relationship benefits and infertility-related concerns before and 

after participating in the group. 

Results: 

Repeated-measures ANOVAs showed statistically significant decreases in depression and infertility-related 

concerns, as well as increases in fertility-related quality of life and relationship benefits resulting from 

infertility. Results also revealed high levels of satisfaction toward the intervention. 

Conclusion:  

Our novel group intervention for couples appears promising for improving psychological and relationship 

well-being in both partners of couples seeking fertility treatment and warrants further testing using a 

randomized controlled trial. 
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Measuring Media Osmolality during Embryo Culture: Comparison between a G185 Incubator and a GERI 

TL with and without Humidity 

Simon Phillips1,2 , Jennifer Witmer1  
1OVO Fertility, Montreal, Canada 2 Faculty of Medicine, University of Montreal, Montreal, Canada 

 

Introduction: 

Embryo culture media are designed based on physiological osmolality such as human oviduct fluid (Baltz, 

2012). Human embryos can develop over a wide range of osmolality however a negative impact on 

embryo development has been demonstrated once 300mOsm/kg is reached. (Hadi, 2005). A study by 

Swain et al looked at the effects of humidifying an incubator on controlling the increase of osmolality in 

the culture media and found that without humidification culture media exceeds 300mOsm/kg by 168 

hours.  

The increasing interest in time lapse technology implies the non-disturbed culture of embryos and 

therefore an inability to change media exposing embryos to a potentially changing culture environment. 

However, recent developments in time lapse technologies have developed incubators with better 

environmental control. 

Method: 

A G185 bench-top incubator and a Genea GERI time lapse incubator were used in this study. The GERI TL 

has the option to add specifically designed water bottles to each chamber to add humidity. The GERI TL 

incubator had three humidified and three unhumidified chambers. Culture dishes were made using a new 

bottle of media and initial media osmolality was assessed and then measurements were made from 

culture dishes in the three incubators at 24, 48, 72, 96, 144 and 168 hours. 

Results: 

Osmolality levels in the G185 

incubator increased over time 

approaching 300mOsm/kg at 168 

hours. Levels in the GERI time lapse 

incubator were more controlled and 

the addition of humidity in the GERI TL 

resulted in even more stable 

osmolality. 
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Conclusion:  

Osmolality levels increase less quickly in the GERI TL incubator than the G-185 unit even without 

humidification, which could be attributable to a newer design with tighter sealed chambers. However the 

addition of specifically designed water bottles to the GERI TL stabilizes the osmolality which did not exceed 

275mOsm/kg. 
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Trends in Gamete and Embryo Transportation 
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1CReATe Fertility Centre, Toronto, ON; 2Department of Obstetrics and Gynecology, University of Toronto, ON; 
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Toronto, ON; 5Institute of Medical Sciences, University of Toronto, ON 

Introduction: 

Cryopreservation of gametes and embryos is considered to be a routine practice for ART. Cryopreserved 

reproductive material could be utilized at the location of cryopreservation or safely transported between 

clinics or countries in the case of cross-border reproductive care. To streamline complicated, time-

consuming logistics and communications among all involved parties (patients, sperm banks, clinics, and 

couriers), a designated gametes and embryo transportation specialist was appointed and a transportation 

database created. 

Method: 

Retrospective review of transportation cases to and from a single Canadian fertility centre of gametes and 

embryos were included to this analysis from January 2013 to April 2018. 

Results: 

In total 2,211 transportation cases of cryopreserved human reproductive materials were recorded during 

the 5.3-year period. The number of transportation events of donor semen organized by Canadian sperm 

distributors or banks has remained consistent from year-to-year. However, an overall yearly increase in 

the transportation of autologous semen, ova, and most notably embryos both within Canada and 

internationally has been noted. Reproductive materials were transported among 21 countries, with USA 

(n=50), Australia (n=29), and Spain (n=19) as the 3 top international clients. No loss of human reproductive 

material was reported during this time. 

Year  Donor sperm 
n=1701  

Autologous sperm 
N= 141 

Ova 
N= 20 

Embryo  
N=349 

Total  

 Canada Canada Global   Canada Global Canada Global   

2013 325 6 2   9 7 349 

2014 291 18 5 1  45 10 370 

2015 294 24 8 1 1 29 20 377 

2016 326 20 6 2  58 36 458 

2017 330 25 13 6 7 66 40 487 

2018* 135 10 4 1 1 16 13 180 

*3 months only 
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Conclusion:  

Transportation of cryopreserved human reproductive materials is an integral part of contemporary IVF 

clinics. Most transportations were within Canada, although an increasing trend in global transportation 

cases, notably of human embryos, was also observed. While transportation of cryopreserved human 

material can be complex, having dedicated, well-trained personnel can ensure timely and safe care of this 

sensitive material. 
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Do Women with Freeze-All for Endometrial Fluid (EF) in Stimulated IVF have the Same Outcomes in 

subsequent Frozen Embryo Transfers (FET) than Women with Freeze-All for other Indications? 

L Preaubert1, T Shaulov1,2, M Stutz3,4, R Antaki1,2, C Grysole1, S Phillips1, L Lapensee1,2 

1 Ovo fertility clinic, Montreal, QC, Canada; 2 Department of Obstetrics and Gynecology, University of 

Montreal, Canada; 3 JSS Medical Research, Montreal, Canada; 4 McGill University.  

Introduction: 

The presence of endometrial fluid (EF) during stimulated IVF cycles is often an indication to freeze all 

embryos (FAE). Very few studies have assessed the outcomes of patients undergoing FAE for EF. Our 

objective was to compare the clinical outcomes of subsequent FETs between patients having had FAE for 

EF and controls having had a FAE for other indications. 

Method: 

This retrospective cohort study included all patients with FAE for EF at a university-affiliated private IVF 

center between 2010 and 2016. Controls (2:1) were randomly computer-generated patients having had a 

FAE for other indications during the same period. The primary outcome was cumulative LBR (CLBR) per 

started FET cycle. Secondary outcomes included rates of EF recurrence, cancellation, pregnancy rate (PR), 

and pregnancy loss rate. 

Results: 

A total of 83 patients with FAE for EF and 219 controls were included. Population characteristics were 

comparable between the two groups. In controls, the indications for FAE included OHSS (46%), elevated 

progesterone (37%), uterine cause (9.1%) and other (7.3%). The EF rate in subsequent FET cycles was 

significantly higher in the study group compared to the control group: 15.7% vs. 0.5%, respectively, during 

the first FET (p<0.001); 22.9% vs. 0% (p<0.001) during the 2nd FET, and 17.3% vs. 1.8% (p=0.02) during the 

3rd FET. Cancellation rates were also significantly higher in the study group compared to the control group: 

18.1% vs. 4.1% for the first FET, 22.9% vs. 8.5% (p<0.001) for the 2nd FET (p=0.02). The PR, pregnancy loss 

rate and LBR were comparable between the two groups. Cumulated PR per FET cycle was 34.5% for study 

group and 33.8% for controls (p=0.87). CLBR per cycle were 18.6% for study group and 23.4% for controls 

(p=0.20). Patients with FAE for EF needed to start 5.4 FET cycles to achieve a live birth vs. 4.3 for controls 

(p=0.20). Interestingly, in patients with FAE for EF presenting with at least one EF recurrence during 

subsequent FETs, cumulated PR per FET cycle was 16.4% (9/55) and CLBR per FET cycle was only 5.4% 

(3/55). 

Conclusion:  

In FAE cycles due to EF, LBR in subsequent FET are finally comparable to those of controls, despite higher 

rates of EF recurrence and cycle cancellation. However, patients presenting with at least one EF 

recurrence during subsequent FETs seem to have a lower PR and LBR. 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Live Birth Rates remain Stable in Modified Natural IVF despite Low AMH: Analysis of 638 Cycles 

Lise Preaubert1, Melissa Stutz2,3, Simon Phillips1, Camille Grysole1, Jacques Kadoch1,4, Camille Sylvestre1, 

Pierre Lehmann5 

1 Ovo fertility clinic, Montreal, QC, Canada; 2 JSS Medical Research; 3 McGill University, Montreal, 

Canada; 4 Department of Obstetrics and Gynaecology, University of Montreal, Canada; 5 Hôpital du Sacré 

Coeur de Montréal.  

Introduction: 

Modified natural IVF (mnIVF) is a useful alternative to controlled ovarian stimulation (COH), especially in 

young patients presenting with a low ovarian reserve or young poor responders. Serum AMH is a reliable 

ovarian reserve biomarker, and can predict the ovarian response to COH. Few studies have investigated 

the predictive value of AMH on mnIVF outcomes. Our goal was to study the impact of serum AMH on 

mnIVF pregnancy rates and live birth rates. 

Method: 

This retrospective cohort study included 638 women starting their first mnIVF cycle between 2010 and 

2013 at a university-affiliated private IVF center. All women aged ≤ 39 years initiating their first mnIVF 

cycle were included. Patients were divided in 3 AMH groups: < 0.5 ng/ml (25th percentile), 0.51-2.03 ng/ml 

(25-75th, reference), and 2.04-6.56 ng/ml (75th). Analyses were stratified by AMH percentile and patients’ 

ages (all ages, <35, 35-39 years old). Logistic regression assessed the impact of age and AMH percentile 

on outcomes. Live birth rate was the primary outcome measure. 

Results: 

No significant difference was found between the 3 AMH groups concerning the cancellation rate, success 

of egg retrieval, embryo transfer, or biochemical and clinical pregnancy rates. In addition, live birth rates 

per started cycle were comparable across AMH percentiles (11.6%, 12.4% and 17% for the 25th, 25th-

75th, and 75th percentile, respectively; P=0.285). Logistic regression analysis did not identify AMH 

percentile as a significant predictor of live birth; compared to the 25-75th percentile reference group, the 

odds ratios (OR [95%CI]) for live birth in the <25th AMH percentile and >75th AMH percentile groups were 

0.97 [0.54-1.76] (P=0.974) and 1.41 [0.82-2.41] (P=0.209), respectively). The results were the same 

regardless of stratification by age group (<35 years, 35-39 years). The lowest AMH value associated with 

a pregnancy was 0.08 ng/ml. 

Conclusion:  

Serum AMH cannot be used to predict mnIVF implantation, clinical pregnancy and live birth rates. Patients 

in lower/upper AMH level percentiles report pregnancy and live birth rates comparable to patients with 

normal AMH. Modified natural IVF is an excellent option for young patients with low ovarian reserve. 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

A Physiologic Explanation on how Immunomodulation of Endometrium with PBMC could help Women 

with Unexplained Recurrent Implantation Failure 

Guillaume Ricaud1, Véronique Blais2, Marjorie Disdier2, Cécile Adam2, Fabien Joao2, Bruno Johnson1,2, 

Rachel Richard2, Senem Ates2, Moncef Benkhalifa2, Jacques Bernier1 and Pierre Miron2 

1INRS – Institut Armand-Frappier, Laval, Québec; 2Centre d’aide médicale à la procréation FERTILYS, 

Laval, Québec 

 

Introduction: 

Intrauterine administration of autologous peripheral blood mononuclear cells (PBMC) has been recently 

proposed as a new immunotherapy for patients with unexplained recurrent implantation failure (RIF). This 

IVF adjuvant treatment emerged following in vitro studies showing that PBMC from pregnant women 

promote murine embryo invasion in vitro and that this effect is enhanced by hCG. Our own clinical 

experience with intrauterine administration of autologous PBMC, performed few days before an embryo 

transfer, confirmed an increase in pregnancy rates from 15% to 45% in patients with unexplained RIF. How 

PBMC regulate and promote human endometrial receptivity remains to be elucidated. 

Materials and Methods: 

Prior to their intrauterine administration, monocular cells were routinely isolated from patients’ 

peripheral blood with a Ficoll centrifugation gradient on the day of their ovulation and incubated for 48 

hours in a conditioned culture medium, supplemented with hCG. Using a cohort of more than 200 infertile 

women, we characterized these immune cells by flow cytometry at T0 and T48h of culture. We also 

studied their cytokine production by Quantibody array. The genomic profile of these cells will also be 

studied by quantitative PCR. 

Results: 

We found that, within 48 hours in the culture 

medium, pro-inflammatory CD4 T cells (Th1) 

undergo a statistically significant 

differentiation into cells that are actually 

associated with an anti-inflammatory 

response (Th2/Treg) (P = 0,001). 
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Conclusion:  

At the time of a healthy embryo implantation, it has been demonstrated that uterine Th1 cells are 

downregulated while Th2 are upregulated. Th2 predominance actually appears to be essential for fetal 

survival. The fact that, in our study, incubated PBMC undergo cell differentiation from a pro to an anti-

inflammatory state suggests a physiologic explanation on how immunomodulation of endometrium with 

PBMC helps patients with unexplained recurrent implantation failure. 
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The Effects of Parental Balanced Chromosomal Translocations on Embryo Development in Patients 

Undergoing In-Vitro Fertilization 
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Introduction: 

Balanced, chromosomal translocations (BCT) have various clinical manifestations in reproductive 

medicine including: unexplained infertility, recurrent pregnancy loss (RPL), recurrent implantation failure 

(RIF) and severe male factor. Individuals with a BCT produce a higher proportion of chromosomally 

unbalanced embryos that may ultimately arrest in development, fail to implant or result in an early 

miscarriage. These patients will often undergo IVF to increase their chances of conceiving. However, their 

success with IVF has not been well described in the literature, which limits patient counselling. The present 

study aims to determine the effects of BCT on IVF outcomes. We hypothesize that patients with a BCT 

have a lower blastocyst yield than the general IVF population. 

Method: 

A longitudinal study of patients with a BCT undergoing IVF treatment – with or without pre-implantation 

genetic testing (PGT) – at Mount Sinai Fertility between January 2009 and December 2017. Patients with 

a BCT using donor gametes (egg or sperm) were excluded from the study. Primary outcome is rate of 

blastocyst yield, defined as the number of “good-quality”, Day 5/6 embryos divided by the number of 

mature oocytes injected per cycle. Secondary outcomes include: fertilization rate; Day 3 progression rate; 

percentage of patients without a euploid embryo available for transfer; number of embryos with a 

chromosomal abnormality; pregnancy rate; implantation rate; and ongoing clinical pregnancy rate using 

tested/untested embryos (where applicable). 

Results: 

A total of 54 IVF cycles were reviewed. The average female age was 34.2 and females accounted for 52.9% 

of BCT. The rate of blastocyst yield was 33.3%. The fertilization rate with ICSI was 87% and the progression 

rate to Day 3 was 81.7%. For patients who had PGT, 80% had no euploid embryos available for transfer 

and the rate of euploid embryos per embryos biopsied was 16.8%. The pregnancy rate, implantation rate 

and ongoing clinical pregnancy rate for euploid embryos was 70.8%, 46.4%, and 50.0%, respectively. The 

pregnancy rate, implantation rate and ongoing clinical pregnancy rate for “untested” embryos was 25.9%, 

6.3%, and 18.0%, respectively. 
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Conclusion:  

As expected, the percentage of euploid embryos (16.8%) was lower than the age-based average in the 

general population (60%)1. The rate of blastocyst yield in patients with BCT was 33.3 % compared to 36.0% 

in the general population2. 
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Suboptimal Response to GnRH Agonist Trigger in Luteal Phase Start IVF Cycles 

Miguel Russo1*, Kimberly Liu1, Crystal Chan1,2 

1Mount Sinai Fertility, University of Toronto, Toronto, Ontario; 2Lunenfeld Tanenbaum Research Institute, 
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Introduction: 

Oocyte cryopreservation (OC) has become the standard of care for cancer patients seeking to preserve 

their fertility prior to initiating cancer therapy. Several strategies have been employed to expedite OC 

including random-start ovarian stimulation. This strategy allows patients that need time-sensitive 

oncologic treatment to start their OC cycle immediately, irrespective of where they are in their menstrual 

cycle. For patients with a luteal-phase start, there is biological plausibility that elevated levels of 

progesterone could downregulate the expression of GnRH receptors (GnRH-r) and increase their risk of 

having a suboptimal response to a GnRH agonist (GnRH-a) trigger. 

Method: 

A descriptive case series of suboptimal GnRH-a trigger response in luteal-phase start OC cycles. 

Results: 

A chart review was performed on two regularly-cycling, patients (ages 33 and 35) undergoing OC 

treatment at Mount Sinai Fertility after a recent cancer diagnosis. Random-start, ovarian stimulation was 

initiated in the luteal phase using a GnRH antagonist protocol with r-FSH. A GnRH-a trigger was 

administered once the patients met a pre-specified criteria (> 3 follicles measuring > 17 mm). Routine 

bloodwork 12 hours post-trigger showed a suboptimal response (low LH and progesterone levels). A 

rescue dose of r-hCG was given and an egg retrieval was performed 36 hours later, as per protocol. The 

mean number of cumulus-oocyte complexes and mature oocytes retrieved was 8 and 7.5, respectively. 

Conclusion:  

The expression of GnRH-r in the pituitary gland is partly regulated by the levels of estrogen and 

progesterone in the body. While estradiol promotes the expression of GnRH-r, progesterone appears to 

have the opposite effect1. Therefore, a luteal-phase start to OC treatment could theoretically promote a 

state of GnRH-r downregulation which could compromise the body’s ability to generate an appropriate 

endogenous LH surge in response to a GnRH-a trigger. This premise has been previously described in 

studies using medroxyprogesterone for pituitary suppression during IVF2. A “dual trigger” using a GnRH-a 

and a low-dose of hCG should be considered in these scenarios to avoid suboptimal luteinization and 

oocyte yield. 
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Preimplantation Genetic Screening Reduces the Number of Utilizable Embryos per Oocyte Retrieval but 

Increases Implantation Rates per Embryo Transfer 
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Introduction: 

Preimplantation Genetic Testing/Screening for Aneuploidy (PGS/PGT-A) has become commonplace in IVF 

programs and many clinics perform this testing in the majority of cycles.  PGS testing is made available to 

all IVF patients in our clinic and uptake has increased steadily.  Reasons for interest include a desire to 

increase the chance for pregnancy and to avoid implantation failure, needless miscarriages and ongoing 

pregnancy with genetically abnormal embryos.  In this study, we report a three-year experience with PGS 

including results of chromosome analysis and impact on ongoing pregnancy. 

Design: 

Retrospective study of data stored in clinic IVF database. 

Method: 

Patient cycle data was reviewed for frozen embryo transfers (FETs) from oocyte retrievals occurring 2015 

through 2017.  In 305 cycles, patients registered for PGS with the ability to withdraw up to the time of 

trophectoderm biopsy.  After biopsy, blastocysts were cryopreserved and removed cells were processed 

and sent to commercial PGS laboratories (Genesis Genetics or Reprogenetics).  Thaw-ET outcomes and 

PGS results for each biopsied embryo were reviewed according to age of oocyte provider. Proportions of 

normal embryos and embryos with chromosomal abnormalities compatible with ongoing pregnancy 

(trisomy 21, X0, XXY, trisomy 18, trisomy 13) were determined.  In addition, CP and implantation rates 

were compared for FETs of euploid versus untested embryos. 

Results: 

PGS was performed during 208 of 1290 IVF cycles (16.1%) and a further 97 patients dropped out prior to 

biopsy.  Of 1100 tested embryos, 405 were euploid (36.8%) and 16 (1.5%) had single chromosome 

abnormalities compatible with ongoing pregnancy. 34 patients (16.3%) had no euploid embryos for 

subsequent transfer and only 2 of these were under 35 years of age (<35).  Of 179 FETs involving euploid 

embyros, implantation rate was 55.2% for patients < 35 and 47.9% for patients 35 years and older.  For 

1119 FETs involving untested embryos, implantation rates were 38.3% and 29.0%, respectively.  An 

average of 1.06 embryos were transferred during each FET whether euploid or untested. 

Conclusion:  

PGS offers patients an improved implantation and ongoing pregnancy rate per ET.  This benefit is 

associated with a decrease in availability of “utilizable” embryos.  The risk of ongoing pregnancy with 

chromosomally abnormal embryos is reduced but already rare according to testing data. 
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Introduction: 

Efficient cryopreservation is fundamental to preserve key semen parameters as close to the fresh 

ejaculate as possible, including: spermatozoa DNA, membrane integrity, motility and viability. The 

integrity of sperm chromatin is important for successful fertilization and embryo development, leading to 

a successful pregnancy. The aim of this study was to evaluate the degree of sperm the DNA damage level 

after using two commonly utilized cryopreservation methods: freezing of neat ejaculate vs. freezing 

spermatozoa after processing. 

Method: 

This study had University of Toronto REB approval.  Excess semen samples donated for research (n=10), 

were each divided into two samples. One to directly freeze the neat ejaculate, and the second was spin 

down to remove excess seminal fluid to concentrate the spermatozoa before cryopreservation. Each 

sample was then cryopreserved using standard slow vapor phase freezing, using a cryoprotectant, and 

then thawed after 24 hours for analysis. Sperm DNA damage was evaluated by a standard flow cytometric-

based assay that uses Acridine Orange staining, and the output was expressed as a DNA Fragmentation 

Index (DFI). DFI results were compared by paired T testing with p<0.05 considered significant. 

Results: 

Sperm DNA fragmentation assessment was performed on all 10 split samples.  While sperm survival was 

similar between two cryopreservation techniques, significant differences were observed between the two 

study groups.  The mean DFI from the thawed neat samples was 19.31 ± 7.4 vs 21. vs 21.98 ± 8.7 for the 

thawed pre-processed spermatozoa (P = .0004). 

Conclusion:  

Freezing of neat ejaculate appears to protect sperm DNA integrity compared to processed sample 

freezing.  We hypothesize that this is due to the antioxidant properties of seminal plasma. 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Clinical Considerations of Preimplantation Genetic Diagnosis to predict Clinical Pregnancy 

Yi-Hong Shao, Xiao Yun Zhang1, Li Zhang1, William Buckett1, Asangla Ao1,2, MUHC RC team1 

1 MUHC Reproductive Centre, Department of Obstetrics and Gynecology, Royal Victoria Hospital, 2 

Department of Human Genetics, McGill University and McGill University Health Centre Research Institute 

 

Introduction: 

Preimplantation genetic diagnosis (PGD) is used to select and transfer embryos deemed unaffected after 

genetic analysis, thus avoiding the initiation of an affected pregnancy. It is offered to couples carrying 

genetic conditions, such as single gene defect (SGD) and balanced chromosome translocation (TR) that 

are at risk of having an affected offspring. The objective of this study was to evaluate clinical factors that 

contribute to the success of IVF-PGD cycles. 

Materials and Methods: 

We retrospectively analyzed data obtained in 226 IVF-PGD cycles for 138 patients with monogenic 

diseases (mean age = 35) and 144 IVF-PGD cycles for 83 carriers of balanced translocation (mean age = 

33). Unaffected embryos were transferred following genetic analysis. Maternal age, number of normally 

fertilized eggs, number of unaffected embryos, number of embryos available for cryopreservation and 

number of embryos transferred (ET) in first cycle were all factors that were examined for their effect on 

pregnancy outcome for both SGD and TR groups. The study was approved by research ethics board of 

McGill University Health Center (MUHC). 

Results: 

Maternal age (40% in < 35 years old vs. 26% in ≥ 35 years old, P = 0.0044) and availability of embryos for 

cryopreservation (56% vs. 24%, P < 0.0001) were significant predictors of clinical pregnancy rate (CPR). 

Transfer rate (37% vs. 63%, P < 0.0001) and number of ET per cycle in subgroups with < 8 fertilized eggs 

and ≥ 8 fertilized eggs were significantly higher in the latter (34% vs. 69%, P = 0.0003). However, CPR did 

not differ significantly between the two subgroups. Likewise, number of unaffected embryos available for 

transfer did not have significant impact on CPR. When comparing number of ET in first cycle, results were 

similar among 1 vs. 2 vs. ≥ 3 embryo transfer groups (40% vs. 37% vs. 38%, respectively), with most cycles 

having single embryo transfer. However, as expected, subgroups with ≥ 2 ET per cycle had greater multiple 

gestation rate (26% vs. 7%, P = 0.048). 

Conclusion:  

The relationship between younger maternal age, availability of embryos for cryopreservation and CPR, 

suggests that these factors are useful predictors of embryo quality and for favorable prognosis. Moreover, 

greater number of ET per cycle ultimately increases multiple pregnancy rate. Our results provide a basis 

for improved counseling of couples undergoing IVF and PGD prior to implantation. 


