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INTRODUCTION: The association of chronic endometritis (CE) and infertility is not clearly 

understood. We conducted a retrospective cohort study to assess the prevalence of CE in patients with 

endometrial polyps and unexplained infertility compared to patients without history of infertility. 

 

MATERIALS AND METHODS: We evaluated patients underwent hysteroscopic polypectomy in the 

period of 2015-2018. The inclusion criteria were age 25-42 and histologically confirmed endometrial 

polyps. Patients with cycle day 3-5 FSH>10 mIU/mL, history of repeated implantation failure and 

recurrent pregnancy loss, and received any antibiotic treatment in the period of 3 months before 

hysteroscopy were excluded. Study group included patients with unexplained infertility. The control 

group included those with no previous history of infertility or having spontaneous pregnancy in the 

previous 3 years before the procedure. The diagnosis of CE was established after hematoxylin and eosin 

and CD 138 staining basing on the presence of one or more plasma cells per 10 high-power fields. The 

primary outcome was the prevalence of CE compared between infertile and fertile patients. The 

secondary outcomes included clinical pregnancy rate (CPR), live birth rate (LBR) and miscarriage rate 

(MR) of infertile patients after CE treatment compared to infertile patients without CE. To determine 

factors significantly associated with CE we used multivariate logistical regression.  

 

RESULTS: A total of 237 patients were included in the analysis. The prevalence of CE in group of 

patients with unexplained infertility (n=137) was significantly higher compared to the control group 

(n=140) [22.6% vs. 8.6%; P = 0.001]. CPR, LBR and MR similar between women with treated CE (n=31) 

and patients without CE (n=106). Multivariate logistical model showed that infertility diagnosis was 

significantly associated with the diagnosis of CE (OR 3.16; 95% CI 1.53 – 6.49).  

 

CONCLUSIONS: In women with endometrial polyps the prevalence of CE is higher in patients with 

unexplained infertility compared to patients without infertility history. The pregnancy outcome of infertile 

patients with treated CE was similar to those without CE. 
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Introduction 
 
The proportion of individuals considered overweight (BMI > 25 kg/m2) has increased to 
epidemic proportions(1). The negative impact of obesity on fertility has been recognised(2). In 
naturally conceived and assisted reproductive technology pregnancy, an increased risk of 
congenital malformations, miscarriage, obstetrical and fetal complications has been 
documented in obese women(3,4). A recent meta-analysis indicates negative impact on live 
birth following IVF (5). The purpose of this study is to determine if BMI is associated with clinical 
pregnancy rates (CPR) in transfer of blastocyst stage embryos. 
 
Methods 
 
A retrospective cohort study drawing data from the Atlantic Assisted Reproductive Therapies 
database and patient charts between the dates of January, 2005 and June, 2014 was 
completed. Only fresh single embryos transfers made culture day 5 were included. Data was 
excluded if corresponding to transfer of a frozen embryo, multiple embryos, morula or cleavage 
stage embryos, or if missing charted morphologic grading criteria.  A log-binomial regression 
model was used to test the association between patient BMI and the occurrence of pregnancy, 
as defined by fetal cardiac activity at 6 to 8 weeks gestational age.  Secondary analyses included 
testing the association between BMI and 1) the total embryo score and 2) live birth rate (LBR).  
Generalized additive models (GAM) were used to investigate for non-linear relationships.  All 
tests were performed at a 5% significance level.    
   
 
Results 
Using GAMs, it was determined a linear relationship between BMI and the occurrence of 
pregnancy was appropriate. The association was non-significant (relative risk of pregnancy 1.00 
95% CI: 0.98 – 1.02).  To investigate a potential trend, BMI was categorized into 
underweight/normal weight [<25], overweight [<= 25 to <30] and obese [>=30]. The risk of 
pregnancy relative to the underweight/normal weight category was estimated.  The RR of 
pregnancy for overweight and obese was 0.97 (95% CI 0.74 – 1.26) and 0.99 (95% CI 0.74 – 
1.32) respectively, and thus no trend was observed.  GAMs determined a linear term was 
appropriate for the relationship between BMI and LBR, but the relationship between BMI and 
total embryo score was non-linear.  Further assessment showed non-significance.      
 
Conclusions 



The study results present data that is conflicting to our current understanding of the effect of 
maternal BMI on pregnancy, altering neither CPR nor LBR. The effect therefore requires further 
investigation to be understood.  
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Introduction:  

Historically, it was demonstrated by Kruger1 and others that teratozoospermia was associated with 

poorer IVF outcomes, and it was suggested that ICSI may overcome the deficit. However, other studies, 

including a meta-analysis by Hotaling, et al2 have demonstrated that isolated teratozoospermia is not 

associated with poorer reproductive outcomes with or without use of ICSI. The controversy likely lies in 

heterogeneity of study populations and treatments, poor adjustment for confounders, and inter-

observer variation in sperm morphology assessment. Given the current literature, a shift in standard 

practice was implemented at the Ottawa Fertility Centre (OFC) in February 2017 whereby 

teratozoospermia was no longer a criterion for ICSI. We hypothesized that, despite a decrease in ICSI 

rates, we would see no significant change in ART outcomes. 

Methods: 

A retrospective study was performed in couples undergoing IVF/ICSI at the OFC between January 2016 

and December 2018. A total of 1,821 patients undergoing IVF/ICSI, using autologous fresh ova and 

sperm were included. Cycles using surgically retrieved sperm and PGT-A/M were excluded. Cycles were 

divided into those occurring before (January 2016-February 2017) and after the decision to stop using 

teratozoospermia as a criterion for ICSI.  The primary outcome of clinical pregnancy and secondary 

outcomes of fertilization, fertilization failure, good quality blastocyst formation, embryo utilization, 

positive β-hCG and miscarriage rates were compared for the two time intervals.  Confounders were 

adjusted for using generalized linear models for binary outcomes and analysis of covariance for 

continuous outcomes. Subgroup analysis was performed evaluating fresh versus frozen embryos. 

Results:  

Despite a decreased ICSI rate from 96.9% to 66.6%, we found no significant difference in clinical 

intrauterine pregnancy rate, with an adjusted relative risk of 0.91 (0.79, 1.04; P=0.1832). There were no 

differences in number of cycles with zero fertilization, embryo utilization, positive β-hCG, miscarriage or 

ongoing pregnancy rate. There were statistically significant decreased fertilization rates with adjusted 

mean difference of -3.35 (-5.53, -1.17, P=0.0026), but improvement in the mean number of good quality 

blastocysts obtained (1.06 vs. 1.43, P<0.0001). 

Conclusion: 

This study concurs with recent data indicating that isolated teratozoospermia should not be used as an 

indication for ICSI.  By removing this indication, cost and invasiveness of treatment will decrease without 

sacrificing pregnancy rates.  This may result in an improvement in healthy livebirth rates. 

1. Kruger TF, Coetzee K. 1999. Hum Reprod Update 5(2):172-8. 

2. Hotaling JM, Smith JF, Rosen M, Muller CH, Walsh TJ. 2011. Fertil Steril 95(3):1141-5. 
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Introduction  

Many LGBTQI2S people will seek ART services, to explore: fertility preservation options; 

access third party reproduction; or seek treatment for infertility. Those who identify as part of the 

LGBTQI2S community are known to face health disparities, reduced access to health care and 

have a higher incidence of negative health care experiences 1-5. As part of ongoing quality 

improvement, the nursing staff at one large suburban fertility clinic in Canada took part in 

targeted education to increase awareness of gender inclusive care.  

Materials & methods  

Nursing staff attended an education session focused on gender inclusive care as part of ongoing 

education and training. Responses to the education session were evaluated both through informal 

feedback and through a list of projects the nursing staff produced all designed to create both more 

inclusive care and a more welcoming and inclusive space. Change will be tracked over time 

through monitoring progress on these projects through to completion. 

Results  

Following the education session all nurses present expressed that they: learned something new; 

had not considered some of the barriers faced by LGBTQI2S people prior to the education 

session; and a desire to enhance the inclusiveness of the clinic. Beginning with a ‘welcoming 

environment scan’ (http://www.rainbowwelcome.org/about-us), to a critical appraisal of the 

clinic’s intake forms, and to adapting their own language when addressing patients, the nurses 

initiated the work of creating a more inclusive space. Nurses expressed that the motivation to do 

so was a direct result of the education session.  

Conclusions  

Awareness of LGBTQI2S inclusive care increased through the provision of an education session 

and led to change throughout the clinic. Additionally, it motivated the nurses to be change agents 

in the clinic. Targeted education can have significant impact on the care we provide. Support for 

continuing education within the fertility clinic is integral to the provision of high quality nursing 

care.  
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Objective: There are numerous reports and debates on the embryo culture conditions and 

IVF the outcome. In recent times the time lapse incubators and single step media have been 

proposed by many as an optimal micro environment for pre-implantation embryos. Our aim 

was to compare the pregnancy outcome of different age groups between embryos cultured 

either in sequential media/ trigas bench top incubator with embryos cultured in single step 

media/time lapse incubator. 

Materials and Method: The study analyzed pregnancy outcome in single blastocyst fresh 

transfer cycles of 384 patients from Jan 2016 to December 2018. Embryos from 197 patients 

(Gr I) were cultured for Day5/6 in SAGE sequential media and trigas bench top incubators.  

SAGE single step media along with GERI plus time lapse incubator was used for 187 patients 

(Gr II). Pregnancy outcome (clinical pregnancy rate (CPR) and miscarriage) in three different 

age groups (<34, 35-39, above 40) were analyzed by the t-test.  

Results: Patients of <34 age group in Gr I had a CPR of 32% (44/105) compared to Gr II 

CPR of 35% (41/96) (p=0.886). Patients of 35-39 age group in Gr I had a CPR of 32% 

(23/71) compared to Gr II CPR of 35% (25/71) (p=0.705). Patients of >40 age group had a 

favorable outcome in time lapse culture, but statistically not significant [Gr I CPR of 5 % 

(3/21) versus  Gr II CPR of 25% (5/20) (p=0.074)]. Miscarriage rates were also not 

statistically different in two group. Group I <34, 35-40 and >40 had miscarriage rates of 7%, 

15% and 14% respectively compared to the Group II of 14%, 15% and 10%. Although the 

overall implantation rate showed an increasing trend in Group II (39% compared to 36% in 

GrI) it was not significant (p=0.544). 

Conclusion: Although there was an increasing trend of clinical pregnancy and implantation 

across different age groups for those embryos cultured in single step media and time lapse it 

was statically not significant. Single step along with time lapse continuous culture has the 

advantage of introducing less stress to embryos via stable pH and temperature and less in 

vitro manipulations.  
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Introduction: Umbilical cord-derived MSC showed significant angiogenic potential via paracrine 

and direct cell-to-cell support to the vasculature. Endothelial progenitor cells (EPC) have the 

potential to develop vascular structures while maintaining paracrine properties following 

ischemic injury.  

Hypothesis: A combination therapy of first trimester umbilical cord MSC (FTM HUCPVC) with 

rat EPC will promote significant angiogenesis, cardiomyocyte survival and lead to functional 

cardiac recovery after MI. 

Methods: MI was induced by LAD ligation on 8-week-old Foxrnu rats. 1 week later, rats with 

notable decrease (<30%) in ejection fraction (EF) were randomly separated into 4 treatment 

groups (n=9) and received intramyocardial injection of: G1: Media; G2: FTM HUPVC (3×106 

cells/rat); G3: EPC (2.2×106 cells/rat); G4: FTM HUCPVC - EPC combo (1:2, total cells 3×106 

cells/rat). Endpoint analysis was performed at 5-days and 4-weeks post injection. 

Results: 5-days after injection, exclusively G4 animals showed significant cardiac recovery, 

improved EF and FS compared to G1-G2-G3 (p<0.01). IHC showed significantly more FTM 

HUCPVC and EPC localized adjunct to small capillaries in G4 (A). Significantly more capillaries 

localized in LAD injured myocardium in G4 compared to G2-G3 (p<0.001). Significant increase 

of human angiopoetin-1 was detected in G4 compared to G2 (p<0.01). PV analysis at 4-weeks 

post-injection showed significant improvements in end-systolic volume (128µl) and EF (43%) in 

G4 compared to G2 (160µl) (35%) G3 (180µl) (30%) respectively (B). LV contractility (dpdt, tau) 

significantly improved in G4 compared to G1, G2, G3 (p<0.001). Significant reduction in scar 

tissue (Trichrome) and increased LV myocardial mass was found in G4 exclusively (C).  

Conclusions: Our results indicate the superior potential of FTM HUCPVC - EPC combination 

cell therapy compared to single-cell-type treatments for myocardial regeneration and cardiac 

function recovery after MI. Safety and efficacy studies on large animals (porcine) are in progress, 

and this will be followed by future clinical studies using this novel combination therapy. 
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Introduction: 

Trophectoderm biopsy is an invasive procedure that carries a significant risk of embryo damage. 

DNA found in culture media potentially offers a non-invasive method of chromosomal analysis. 

The aim of this study was to evaluate spent media DNA amplification rates, optimize spent 

media processing methods, and evaluate concordance rates of PGT-A results between spent 

culture media and trophectoderm biopsy. 

Materials and Methods: 

Two methods of acquiring spent media were compared at our clinic.  

In trial 1: thirty embryos from patients undergoing ICSI were cultured in G-TL (Vitrolife) until 

day 4. Embryos were then cultured individually in fresh G-TL and underwent Laser Assisted 

Hatching (LAH). Embryos were cultured till Day 5/6 and biopsied. 20μl of media from the 

culture dish post LAH was centrifuged for 5 minutes at 1700 RPM. 4μl of resulting supernatant 

and pellet were collected.  

In trial 2: ten blastocysts donated for research that had undergone PGT-A with NGS were thawed 

and cultured overnight in 20μl droplets. LAH was performed on unhatched blastocysts (n=5). 

Blastocysts were transferred to fresh G-TL media, and media from culture dish post-thaw was 

collected. Culture media/biopsy samples for both conditions were sent to an offsite laboratory for 

NGS. 

Results: 

In trial 1, DNA was detected in all trophectoderm samples. 18/30 media samples did not contain 

detectable amounts of DNA and were excluded from the analysis. The concordance rate for 

embryo euploidy between biopsy and media sample results was 50%. In trial 2, DNA was 

detected in all trophectoderm and media samples, with an overall concordance rate of 100% 

observed between trophectoderm and spent media samples. 

Conclusion: 

We observed increased PGT-A result concordance rates between culture media and 

trophectoderm samples with the use of increased spent culture media volume and eliminating 

centrifugation. Our results suggest that spent media samples may be a good non-invasive 

alternative to trophectoderm biopsy for retrieval of DNA samples for PGT-A. Future studies 

should investigate the role of each variable in improving DNA detection and concordance rates. 
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Introduction: 

Routine sperm analysis includes subjective observations of sperm that have a questionable 

predictive power. Hence, sperm morphometric analysis has been put forward as a possible 

alternative. In this study, we aim to evaluate sperm head morphometrics as a predictor of 

fertilization and blastocyst rate in processed sperm used for IntraCytoplasmic Sperm Injection 

(ICSI). 

Materials and Methods: 

Semen samples from ICSI patients at our clinic were prepared according to density gradient 

protocol with 90% and 45% gradients. Post processing, the final sperm suspension smeared on a 

glass slide layered with Nidacon vital stain (1:1 ratio). Lumenara Infinity Analyze software was 

used to measure the head length and width of 1048 spermatozoa. Area and perimeter were 

calculated using the formulas 2𝜋√
𝑟1+𝑟2

2
 and 𝜋𝑟1𝑟2 respectively. The predictive power of sperm 

head area, perimeter, width, length on fertilization and subsequently blastocyst rate was assessed 

using multiple linear regression analysis with Pearson correlation coefficients, Durbin-Watson 

statistics, and Cook’s distance statistics used to assess model fit. 

Results: 

The average fertilization and blastocyst formation rates were 81% and 50%, respectively. 

Morphometric analysis revealed an average sperm head length of 12.60 μm (±0.59 μm), width 

of 8.50 μm (±0.43 μm), area of 83.2 μm2 (±9.61 μm2) and perimeter of 35.0 μm (±8.7 μm). 

There was no significant association between fertilization and blastocyst formation rate with any 

of the morphometric parameters. 

Conclusion: 

No significant association was observed between morphometric parameters and fertilization and 

blastocyst rates, suggesting that sperm head area, length, width, and perimeter are not significant 

predictors of fertilization and blastocyst rates in processed sperm.  
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Oocytes and early embryos are highly sensitive to changes in cell volume. It is now 
understood that cell volume dysregulation was a major cause of developmental arrest 
that occurred in traditional embryo culture. Early (1- to 2-cell) mouse embryos use a 
novel mechanism to control cell volume, in which glycine is accumulated intracellularly 
via the GLYT1 transporter (SLC6A9 protein). In vivo, GLYT1 activation normally occurs 
in parallel with release of an oocyte from meiotic arrest. It is also activated shortly after 
oocytes are removed from antral follicles, implying active suppression within follicles. 
The specific factor(s) responsible for GLYT1 activation in oocytes are completely 
unknown. In intact follicles, natriuretic peptide precursor C (NPPC) acts on cumulus 
cells to suppress meiotic resumption of the oocyte. Here we evaluate the direct role of 
this peptide as a potential GLYT1 suppressor, using our established [3H]glycine assay 
to measure glycine uptake of oocytes that were cultured for 4 hours within cumulus-
oocyte complexes (COCs) after removal from follicles. We observe that the addition of 
NPPC to COC culture medium partially reduced GLYT1 activity. Unexpectedly, GLYT1 
activity in oocytes of COCs cultured in NPPC increased as culture medium volume 
increased, and activity decreased as the number of oocytes group-cultured together in a 
constant volume increased. Furthermore, this suppressive effect was reversed when 
NPPC was removed. Together, these results suggest that a factor secreted by COCs in 
parallel with NPPC signalling is necessary for GLYT1 suppression. These findings 
provide insight into the signalling mechanisms likely involved in GLYT1 suppression in 
ovarian follicles in vivo. 
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Introduction: Human umbilical cord perivascular cells (HUCPVC) are a promising source of mesenchymal 

stromal cells for regenerative therapy applications. Here, we aimed to investigate the paracrine 

immunomodulatory properties of HUCPVC and HUCPVC-derived extracellular vesicles (EV) by studying 

their effects on T lymphocyte differentiation in vitro. 

 

Materials and Methods: Conditioned medium (CM) was obtained from sub-confluent FTM and term 

HUCPVC cultured for 48hrs in serum-free RPMI medium with or without pro-inflammatory cytokines (10 

ng/mL of IFN-γ and 15 ng/mL of TNF-α). HUCPVC-derived EV were enriched from CM using the Qiagen 

exoEasy Maxi kit, followed by a Vivaspin 100k MWCO buffer exchange. Human unfractionated peripheral 

blood mononuclear cells (PBMC) were isolated by Ficoll gradient from healthy donors. PBMC stimulated 

with anti-CD3/CD28 beads were co-cultured with HUCPVC or EV for five days. T lymphocyte 

subpopulations were analyzed by flow cytometry.  

 

Results: HUCPVC elicited an immunomodulatory effect by increasing the T regulatory cells/T effector cell 

(Treg/Teff) ratio in a paracrine manner, which could be partially impaired by the endosomal pathway 

inhibitor, GW4869. Within CD4+ T cells, HUCPVC- EV promoted both the proliferation of Treg and Teff. 

Notably, the ratio of proliferating Treg/proliferating Teff was increased by HUCPVC-EV treatment when 

compared to basal media control EV isolations, which eventually resulted in an increased Treg/Teff ratio. 

FTM HUCPVC- EV showed increased effects on proliferating Treg/proliferating Teff ratio when compared 

to term HUCPVC-EV. In the CD8+ population, administration of HUCPVC-EV significantly shifted the 

CD8+ population toward a CD8low population. We found no significant difference in the effect of EV derived 



from inflammatory primed and unprimed HUCPVCs. 

 

Conclusion: HUCPVC-EV demonstrated immunomodulatory effects by increasing the Treg/Teff ratio in 

CD4 T helper cells and shifting the cytotoxic T cell phenotype toward CD8low. We suggest that HUCPVC- 

EV represent a promising cell-free immunomodulatory therapy for regenerative applications. 

 

Key words: Human umbilical cord derived perivascular cells (HUCPVC), Mesenchymal stromal cells or 

Medicinal Signaling Cells (MSC), Extracellular vesicles (EV), Immunomodulation, T cell differentiation. 
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Introduction 

Through various surveys our patients indicated that they “feel as though the clinic is too busy to give 

personalized care”, the “phone is never answered”; it’s “always a different nurse”; and “each patient 

should have one nurse assigned to them”.  As volumes have increased in clinics, particularly due to the 

Ontario Funded Fertility Program, efficiencies have needed to be implemented, however, often at the 

loss of patient-centred care. Our patients have specifically requested: “point of contact nurses who 

understand our situation”.  In response, our centre has investigated whether moving to a Nurse-

Physician Team model would decrease the feeling of being “just another number” and whether it would 

improve patient satisfaction through an IVF treatment cycle. 

Methods 

First, our centre trialed a Nurse-Physician Team model – pairing one nurse with two IVF physicians for 

fresh IVF cycles only. Second, a two nurse-two doctor team was trailed to determine if FET patients 

could also be added to the team. The first trail group included 54 patients. The second trial group 

included 188 patients. The time frame was 6 months. Both trial groups were surveyed post trial to 

determine their level of satisfaction.  

Results 

During the initial trial (1 RN: 2 MD ratio) the patient response rate was 78%. Patients reported being 

seen by their assigned RN 55% of the time, 93% felt this new model was of great benefit and 100% of 

the respondents in the trial wished to see the new model be implemented. With the second trail (2 RN: 

2 MD ratio) the response rate was 24%. Patients reported being seen by their assigned RNs at an 

increased rate of 69% with equivalent satisfaction rates. Qualitative analysis of the patients’ comments 

validated that they experienced better individualized care. One patient stated, “The old method was 

cold and impersonal and left much room for error and oversight. This new model made it feel like my 

nurses knew me and supported my journey on a deeper level”. Another patient said, “it’s comforting to 

have specific team of nurses assigned to you while going through such a life changing event”.  

Conclusion 

A small team of designated nurses assigned to a specific set of IVF patients for dedicated personalized 

cycle management appears to improve patients’ overall satisfaction during an IVF treatment cycle. 
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Introduction 

The imbalance of high reactive oxygen species (ROS) and low antioxidant levels has been shown 

to induce sperm oxidative stress (OS) leading to sperm DNA damage. The MiOXSYS™ OS 

system provides a combined measurement of ROS and antioxidant levels, which previous assays 

lacked.   This combined measurement has been termed static oxidation-reduction potential 

(sORP). It is known that the causes of sperm DNA damage are multifactorial, including non-OS 

induced factors. Antioxidant therapy is commonly prescribed in patients with high sperm DNA 

damage. However, without knowing the basal OS status this therapy could potentially induce 

reductive stress. The aims of our study were to determine the relationship between sORP and 

sperm DNA damage, as well as determine a sORP cut-off level to identify males with primary 

OS DNA damage who could benefit from antioxidant therapy.  

 

Methods 

Institutional REB approval was obtained. Semen parameters were assessed according to the 

WHO 2010 guidelines from 104 consented patients. OS was measured using the MiOXSYS™ 

system (sORP, mV/106/mL) and sperm DNA damage was assessed using the flow cytometric 

acridine orange assay, expressed as the DNA fragmentation index (DFI). Patients were divided 

into low and high DFI groups using 30% DFI as a cutoff. Correlation testing was performed by 

Spearman analysis. ROC curve analysis was performed to determine a sORP cut-off based on 

sORP in low and high DFI cohorts.  

 

Results 

sORP was negatively correlated with concentration (r=-0.83, p<0.0001), motility (r=-0.28, 

p=0.003), morphology (r=-0.23, p=0.02), and viability (r=-0.42, p=0.04); and positively 

correlated with DFI (r=0.43, p<0.0001). DFI was negatively correlated with concentration (r=-

0.41, p<0.0001), motility (r=-0.52, p<0.0001), morphology (r=-0.25, p=0.02), and viability (r=-

0.59, p<0.05). A sORP cut-off value of 2.02 mV/106/mL (81.25% sensitivity, 77.11% 

specificity) was determined using ROC analysis (AUC=0.83, 95% CI [0.72, 0.93], p<0.0001). 

 

Conclusion 

The MiOXSYS™ system is a simple and efficient method to measure OS (30 uL of semen and 

<5 minutes) that can be easily integrated with standard semen analysis in a clinical setting. We 

found a correlation of sORP and DFI to multiple standard semen parameters. In addition, there 

was positive correlation between sORP and DFI, highlighting the relationship between ROS and 



sperm DNA damage. Our established sORP cut-off might identify males with high DNA damage 

who are more suitable for antioxidant therapy.  



Protegrin 1 regulates porcine granulosa cell proliferation and steroid hormone 
production via EGFR-ERK signaling pathway 

Bo Pan, Julang Li*,  

Department of Animal Biosciences, University of Guelph, Guelph, ON; Canada. 

Introduction: 

Antimicrobial peptides(AMPs) are amphipathic peptides that have been conserved by all 
living organisms. They are traditionally known to be essential components in host defense 
because of their broad range of activities against bacteria, fungi, viruses, and protozoa. 
Their immunomodulatory properties have  recently received considerable attention in 
mammalian somatic tissues of various species. However, the importance of AMPs in the 
development and maturation of ovarian follicle has just began to be recognized. Protegrin-
1(PG-1), first discovered in porcine leukocytes, is a small antimicrobial peptide containing 
16-18 amino acid residues. The objective of the current study was to investigate the role of 
PG-1 in follicular granulosa cell function.   

Methods: 

Follicular fluid, granulosa cells and oocytes were isolated from the pig ovaries collected 
from the local slaughterhouse. Real time quantitative PCR and western blot were performed 
to examine the expression of PG-1 within the ovary. PG-1 was used for the treatment of the 
culture granulosa cells to evaluate its influence on the granulosa cell functions such as 
proliferation and steroid hormone production.          

Results: 

PG-1 was detected exclusively in the follicular fluid but not in the follicular somatic cell or 
oocyte. Addition of PG-1 to porcine granulosa cell culture enhanced cell proliferation, 
estradiol production, as well as progesterone production in a dose-dependent manner. Two 
cell-cycle progression marker genes, cyclin D1(CCND1) and D2(CCND2) were significantly 
increased in the PG-1 group compared to the control, suggesting that  PG-1 might impact 
granulosa cell proliferation through regulating G1/S phase transition. In addition, it was 
found PG-1 induced the phosphorylation of the ERK1/2 pathway and increased FSHR 
protein expression, which might contribute to the increase of estradiol and progesterone 
production. 

Conclusions: 

Our study reveals a novel role of PG-1 in the regulation of ovarian granulosa cell functions 
in addition to their well-known function in innate defence.  
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Introduction: Cumulus cells (CC) are valuable non-invasive biomarkers of oocyte competency. 

Exploring their transcriptome could better elucidate processes important for oocyte maturation. 

Previous studies addressing oocyte maturation have focused on understanding processes involved 

in in vitro maturation (IVM). This study was designed to capture significant differences between 

oocytes matured in vivo and those that failed to do so, despite adequate gonadotropin exposure. 

 

Materials and Methods: CC from 11 consented IVF-ICSI patients at the CReATe Fertility Centre 

(Toronto) were collected, and corresponding oocyte maturation was assessed. RNA extraction, cDNA 

library construction (Clonetech SMARTer-v4 and Nextera-XT), and sequencing (NextSeq 550) were 

performed. Cluster analysis, differential expression (DE), and pathway analysis elucidated 

differences in hallmark ovarian and cellular processes. A comprehensive literature review revealed 

potential roles of the DE genes in the physiology of oocyte maturation. 

 

Results: Maturation stage was the driving force behind transcriptional differences. The MII and GV 

cohorts differed by 1818 genes. Enhanced pathways and genes in MIIs included steroid metabolism 

(eg. AREG - meiotic resumption, STAR - progesterone production), and the MAPK/ERK signaling 

pathway (eg. AREG, EREG, and PTGS2 – which mediate cumulus expansion and oocyte maturation, as 

well as reduce spindle abnormalities). Pathways enriched in downregulated genes included cell cycle 

regulation (eg. SFRP4 - pro-apoptotic and anti-angiogenic), assembly of the pre-Replication Complex 

(eg. CDC6 - regulates DNA replication initiation, and DNA helicase subunits MCM2-7), mitotic spindle 

formation and chromosome segregation (eg. CDK1 - required for spindle migration and membrane 

protrusion resulting in PB extrusion), as well as ECM remodeling genes (including several MMPs and 

ECM components). A comprehensive literature review yielded a list of 129 genes previously 



associated with human oocyte maturation in different study designs. Of these, 50 were also captured 

in our cohort.  

 

Conclusions: Our findings provide a dataset which is specific to oocyte maturation in vivo. The 

overlapping genes between our study design and previous studies can now be considered central to 

oocyte maturation, both in vivo and in vitro, whereas genes not captured by our study may be more 

influential in the process of IVM. Moreover, we have produced a novel dataset of genes that should 

be further explored to better define their participation in in vivo oocyte maturation. Future studies 

will focus on determining the functional significance of these findings and attempt to identify 

treatment regimens that may better synchronize oocyte maturation.  
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Introduction 

With increasing delays in natural conception and associated increased rates of rates of infertility, more 

people are turning to IVF than ever before. Factors that help predict IVF success include maternal age, 

ovarian reserve, and body weight. Additional factors which may help improve prognostic accuracy are 

desirable, to help better meet patient needs. 

This study looks to examine the potential of one such factor, natural peak Estradiol (E2). Natural peak E2 

is a convenient factor as it is available before an IVF cycle is commenced. Although natural peak E2 will 

vary cycle-to-cycle, it is an inexpensive and widely accessible test.  

This study was developed to assess natural peak E2 as an independent variable for IVF outcomes, 

specifically good quality blastocyst conversion rate (GQBCR). 

Materials and Methods 

A retrospective chart and database review was performed at Hannam Fertility Centre of natural cycles 

which occurred in 2016 (Jan 1 to Dec 31) with subsequent IVF cycles in 2016 or 2017.  

Inclusion criteria: Maternal age <45 years with a natural ovulatory cycle and subsequent IVF cycle. 

Exclusion criteria: Male factor abnormalities (HBA < 80% OR DFI > 22% OR sperm count < 15 m/mL OR 

sperm motility <40%) 

Data extracted: maternal age, AMH, day 3 FSH, BMI, natural peak E2, blastocyst conversion rate (BCR), 

good quality blastocyst conversion rate (defined as a rating of 3BB or better) 

Statistical analysis was performed with STATA and multiple linear regression was performed. 

Results  

A total of 206 women met the inclusion criteria and were included in the study. One was excluded for 

having a natural peak E2 of >6000 pmol/L, which we believe was a transcription error in the database. 

Natural peak E2 was significant in predicting GQBCR. As expected, multiple regression found that 

maternal age and day 3 FSH were also statistically significant in predicting GQBCR. AMH was not 

significant in predicting GQBCR, and BMI trended towards but did not reach significance. 

Discussion 

Addition of maternal natural peak E2 adds further value to predicting GQBCR with IVF together with 

maternal age, day 3 FSH, and BMI.  



AMH was not significant in predicting GQBCR, we believe, because it is a much stronger marker of egg 

quantity than it is of egg quality. 

Maternal age and day 3 FSH were significant in predicting GQBCR, suggesting that they are both valuable 

in predicting egg quality, that is, the ability of eggs to become good quality blastocysts.  

Although maternal age, day 3 FSH and natural peak E2 were all statistically significant in helping predict 

GQBCR, even together they only account for 13.8% of the variability of these variables among women. 

Addition of natural peak E2 only added 2% improved prediction to the model. Therefore, although an 

awareness that natural peak E2 may be a statically significant variable worth considering, it is at best a 

soft marker in predicting good quality blastocyst development. Currently IVF care providers need to 

continue to look at the whole patient and larger clinical picture together with their experience to 

counsel patients to the best of their ability knowing that prediction of GQBCR remain at best somewhat 

uncertain. 

 



Feasibility of a Reiki intervention for pain and anxiety management during an In Vitro 

Fertilization procedure 

 

 

Introduction 

In Vitro Fertilization (IVF) treatments are invasive and involve painful procedures. Current pain 

management consist of only painkillers and sedatives. Use of alternative care such as Reiki, in 

combination with medication, could provide a better control over pain and anxiety.  

 

Purpose: To evaluate the feasibility and effect of a Reiki session on women's anxiety and pain 

during an IVF treatment. 

 

 

Method 

Pilot study of a two-group prospective randomized clinical trial. Experimental group (Exp) 

received a Reiki session and medication (standard treatment) and the Control group (Ctrl) 

received a fake Reiki session and medication (standard treatment). We recruited 30 patients (15 

in each group). Pain and anxiety were measured using the Verbal Numerical Rating Scale 

(Scores from 0 to 10). Satisfaction was measured using a scale developed by the authors. 

Descriptive and inferential statistics were used to analyze data on pain, anxiety and satisfaction.  

 

Results 

We recruited and randomized 15 patients in each group. Mean age of the participants in Exp 

and Ctrl groups was 33.9 + 3.9 years and 34.5 + 4.4 years, respectively. Mean pain and anxiety 

scores per procedure were respectively 5.3 + 2.8 , 2.0 + 2.7 (p=0.252)(Exp) and 3.9 + 2.7, 1.6 + 

2.8 (p=0.331)(Ctrl). Satisfaction with the intervention was higher in the Exp group (80%) than in 

the Ctrl group (66.7%). 

Conclusion 

There were no significant difference between groups on pain and anxiety levels during the 

procedure. Nevertheless, satisfaction was higher among women in the Reiki (Exp) group.  
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Introduction 

Observational studies have shown that a blastocyst embryo must spontaneously hatch 

from its surrounding zona pellucida in order to implant. In IVF, assisted hatching (AH) is 

a laboratory procedure performed to intentionally breach the zona pellucida of an 

embryo prior to transfer. The putative benefit is to augment an embryo’s ability to 

implant; however, there is still clinical equipoise regarding whether AH improves IVF 

outcomes, particularly for frozen-thawed embryos at the blastocyst stage. AH has also 

been associated with an increased risk of monozygotic twinning, although this is also 

controversial due to the small sizes of previous studies and the rare nature of this 

outcome.1,2 This study aims to determine the effect of AH on pregnancy outcomes in 

IVF patients undergoing frozen-thawed blastocyst stage embryo transfers. 

 

Materials and Methods 

A retrospective cohort study was conducted in patients undergoing frozen-thawed 

embryo transfers at Mount Sinai Fertility between January 2013 and December 2017. 

Preimplantation genetic testing (PGT) cases were excluded. The primary outcome was 

clinical pregnancy rate. Secondary outcomes included biochemical pregnancy rate, 

clinical pregnancy loss rate, live birth rate, and monozygotic twinning rate. 

 

Results 

A total of 2165 transfer cycles, including 1986 cycles with AH, were carried out. The AH 

group had a similar biochemical pregnancy (38.7% vs 42.1%, aRR 0.92, CI 0.77-1.10), 

clinical pregnancy (29.1% vs 30.3%, aRR 0.96, CI 0.76-1.21), clinical pregnancy loss 

(21.0% vs 14.8%, RR 1.42, CI 0.73-2.74), and live birth (19.9% vs 20.5%, aRR 0.97, CI 

0.71-1.32) rate compared to the control group. Monozygotic twinning rates were also 

comparable (1.39% vs 1.85%, RR 0.76, Cl 0.1-5.98) although the low numbers of 

events with this outcome limits interpretation. Interestingly, six pairs of 

dichorionic/diamniotic (di/di) twins resulted from single blastocyst embryo transfers. 

 

Conclusion 

The present study demonstrates that despite biological plausibility, AH of frozen-thawed 

blastocyst stage embryos was not associated with any improvement in pregnancy 

outcomes. The identification of di/di twins from single blastocyst embryo transfers 

challenges the previously held notion that di/di monozygotic twins can only occur from 

division prior to the blastocyst stage. 
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Introduction 

Recently, it has been shown that consumption of westernised food predispose to the 

development of obesity associated with hypertension (HPT). Existing evidence supports the 

sentiment that HPT is associated with erectile dysfunction, but the direct effects on other parts 

of the male reproductive system, if any, are not well understood. A greater understanding of 

underlying causative mechanisms between HPT and testicular pathologies is required in order 

to help the clinician or pharmaceutical industries to design target molecules to prevent or cure 

male infertility. Considering the different physiological mechanisms link metabolic disorders 

and male infertility, we hypothesize that oxidative stress could implicate in HPT and testicular 

dysfunction as well in the aetiology of male infertility. 

 

Methods 

Male Wistar rats (n=14) were randomly ascribed to 2 groups and were housed at the Animal 

Research Facility on the Tygerberg Campus, Stellenbosch University, South Africa. The 

Control (C) received normal rat chow while the diet induced obesity (DIO) animals' food was 

supplemented with fructose, cholesterol and condensed milk for a period of 16 weeks. The 

body weight (BW) and blood pressure (BP) were measured once per week. After 16 weeks 

animals were sacrificed; BW, Intraperitoneal fat (IPF), histomorphometric parameters, 

superoxide dismutase (SOD), catalase (CAT) and malondialdehyde (MDA), testosterone (T) 

and estradiol (E2) were investigated. 

 

Results 

DIO was associated with HPT such as high BW, IPF and BP. HPT was furthermore linked with 

testicular oxidative stress (lower CAT and SOD activity; high MDA). Furthermore, the reduced 

of T:E2 ratio, seminiferous tubules and height germinal epithelium, and lumen area and 

diameter were increased compared to C animals. 

 

Conclusions 

These results provided evidence that DIO associated HPT could affect testicular function 

parameters in rat. The possible interconnected mechanisms, such as thermoregulation defects, 

increased aromatization, hypoperfusion of testicular tissue, reduced oxygen supply and poor 

nutrient supply, resulting in testicular OS and hormone dysregulation. 
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Abstract 

 

Background: Endometriosis has ovarian dysfunction, mainly manifested as ovulation 

disorders. Activation of the NF-ƙB pathway is associated with early development of 

endometriosis. NF-ƙB mediates gene transcription, promotes inflammation, invasion, 

angiogenesis, cell proliferation and inhibition of endometrial cell apoptosis. The 

current relationship between endometriosis and the NF-ƙB pathway has not been fully 

studied. In addition, progesterone has been shown to have an inhibitory effect on the 

NF-ƙB pathway and may be an important regulator of ovulation disorders in 

endometriosis in the NF-ƙB pathway. 

Method: This was a prospective observational study of the peritoneal fluid (PF) and 

granulosa cells (GCs) retrieved from 30 women undergoing in vitro fertilization (IVF) 

at the Department of Reproductive Endocrinology, Women's Hospital, Zhejiang 

University School of Medicine, Hangzhou, China. The patients were classified into 

two groups, the endometriosis group with 15 women, and the health group including 

15 women. The PFs and the GCs were collected and centrifuged for analyses. Liquid 

Chromatography-Mass Spectrometry (LC-MS) and Gas Chromatography-Mass 

Spectroscopy (GC-MS) were used to perform the targeted quantitative metabolomic 

analysis of PFs. RNA sequencing was used to perform the targeted quantitative 

metabolomic analysis of PFs. Subsequently, we collected GCs retrieved from 40 

women undergoing in vitro fertilization (IVF) in the same hospital. The patients were 

classified into two groups, the endometriosis group with 20 women, and the health 



group including 20 women. The GCs were collected and centrifuged for analyses. 

Quantitative real time polymerase chain reaction (Q-PCR) was used to compared the 

expression of IL-1R1/MYD88-associated transcription factors (DUSP6, HPGD, 

IL1R1, MAP3K1, and IRAK3) on the NF-kB pathway. 

Results: Compared with normal women, 31 metabolites in the PFs of patients with 

endometriosis were different and all up-regulated (p<0.05), including changes in 

biochemicals related to steroid Metabolism, energetics, and biomarkers of oxidative 

stress. The progesterone in the PFs of patients with endometriosis was 1.3 times than 

that of normal women. Compared with normal women, the expression of IL1R and 

MYD88 is down-regulated in GCs of patients with endometriosis. The expression of 

DUSP6 in GCs of patients with endometriosis was decreased compared with normal 

women (0.93±0.42 vs 1.39±0.86, p=0.045). The expression of HPGD in GCs of 

patients with endometriosis was significantly lower than that in the normal group 

(0.79±0.78 vs 2.59±2.85, p=0.013). There is a significant reduction in the 

expression of IL1R1 in GCs of patients with endometriosis than that in the normal 

women (1.08±0.47 vs 1.51±0.73, p=0.042). The expression of MAP3K1 in GCs of 

patients with endometriosis was also decreased compared with normal women (0.86

±0.41 vs 1.23±0.64, p=0.044). There was no significant difference in IRAK3 

expression between the two groups (0.90±0.50 vs 1.25±0.63, p=0.070). 

Conclusions: Our current results indicate high progesterone levels in the peritoneal 

fluid of patients with endometriosis, and decreased expression of IL1R and MYD88 

in granulosa cells. We hypothesized that patients with endometriosis may have high 



progesterone expression in the body due to progesterone resistance, thereby inhibiting 

the NF-kB pathway (downregulation of IL1R and MYD88 expression). Inhibition of 

NF-ƙB pathway may cause down-regulation of ENAC expression, which may result 

in down-regulation of PGE2 expression, ultimately leading to ovulation disorders. 

 

Keywords: Endometriosis; Ovulation disorders; Metabolomics; NF-kB 
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Introduction:  CFAS, the Society of Obstetricians and Gynecologists of Canada (SOGC)  and the Canadian 
Association of Perinatal and Women’s Health Nurses (CAPWHN) committed to working towards 
developing a Joint Gender Inclusion Policy. Little was known about CFAS member needs with respect to 
becoming LGBTQI2S inclusive, however, and this information was important for both Society members 
and the populations it serves.  
 
Material & methods: The SOGC-CFAS-CAPWHN working group developed and distributed a survey on 
the care of trans and gender diverse people to SOGC members. This survey was adapted and approved 
by the CFAS Board for distribution to CFAS membership. In July, 2018, a link to the 30-question survey 
was sent to the CFAS membership via email.  
  
Findings: A convenience sample of physicians (n  31), nurses (n 23), scientists/researchers (n 5), lab 
techs (4), embryologists (n 17), andrologists (n 8), counsellors (n 4), psychologists (n 3), social workers (n 
4), ethicist (n 1), lawyer (n 1), admin/clerical (n 10), and others (n  14) participated (total n 125) for a 
response rate of 21%. Of note, the SOGC response rate was 6% for their survey. With respect to what 
the CFAS could do to create an inclusive space, the following themes in rank order were found: 1) 
inclusive language used in all aspects of the Society, 2) education and training, 3) policies and guidelines, 
4) LGBTQI2S community member consultation, 5) resource for clinics to become inclusive, 6) advocacy. 
If CFAS developed a diversity statement, most participants felt a general acknowledgement of diversity 
is vital followed by a statement promoting access for all. Of those who answered, 89% stated they 
currently care for trans/gender diverse patients, 73% felt high comfort or above in providing fertility 
preservation care, and 78% felt high comfort or above in providing fertility-related care. Interestingly, 
only 30% of those provide gender inclusive washroom access in their clinic. 
 
Conclusions: CFAS members who completed the survey on the care of trans and gender diverse people 
provided several suggestions on what CFAS could do to create an inclusive space. Data from this survey 
is validating in that members feel it is appropriate for CFAS to be undertaking this work.  
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Introduction:  

Endometriosis is a common gynecological disorder with a prevalence of 1-10%. Numerous 

challenges result in diagnostic delays of between 6 to 12 years. Circulating concentrations of small 

non-coding RNA (miRNA) are thought to have diagnostic potential. Therefore, we hypothesized 

that novel miRNAs will be differentially expressed in the plasma of women with endometriosis 

compared to controls. 

Methods:  

First, novel miRNA were identified using next generation sequencing (NGS) of plasma from 

Iranian women (n=50) with (cases) and without endometriosis (controls). From the NGS results 

we chose 20 miRNAs that were differentially expressed (p  0.01 and  2 fold change) in cases 

vs. controls. Based on our ongoing studies several additional miRNAs were included to yield a 

panel of 24 candidate miRNAs. Total RNA was extracted from plasma samples from another 

cohort of women (n=124) cases and controls. Samples were checked for hemolysis using qRT-

PCR and the miR-23a:miR-451 ratio. Subsequently, miRNA signatures were quantified by qRT-

PCR in hemolysis free plasma samples of cases (n=25) and controls (n=28). qRT-PCR was 

performed using miRCURY LNA miRNA Custom PCR Panels including primers to control 

miRNA extraction, cDNA synthesis, and qPCR efficiencies. Differences in miRNA expression 

between cases and controls was determined by the Mann-Whitney U test with a p value  0.05 

considered significant. 

Results:  

Circulating levels of 8 miRNAs (miR-199a-3p, miR-143-3p, miR-340-5p, let-7b-5p, miR-21-5p, 

miR-17-5p, miR-20a-5p, miR-103a-3p) were significantly down regulated in cases compared to 

controls. The sensitivity and specificity for miRNAs ranged between 0.36-1.00 and 0.43-1.00, 

respectively but when combined produced sensitivity and specificity of 0.92 and 0.86, with PPV 

and NPV of 0.85 and 0.92, respectively. However, combination of 5 miRNAs (miR-17-5p, miR-

20a-5p, miR-199a-3p, miR-143-3p, and let-7b-5p) resulted in sensitivity and specificity of 0.96 

and 0.79 with PPV and NPV values of 0.80 and 0.96, respectively. 

Discussion:  

We conclude that miRNAs are differentially expressed in plasma of women with endometriosis 

vs. controls and the combination of 5 miRNAs yielded sensitivity and specificity necessary to 

replace laparoscopy for the diagnosis of endometriosis. 
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Introduction: 
One of the crucial steps in achieving a viable pregnancy in an IVF treatment is transferring an 
embryo to a receptive endometrium. Several methods for assessing the implantation 
potential of the endometrium have been suggested over the past years: Some were invasive, 
such as endometrial biopsy for histology dating or for the endometrial receptivity array (ERA) 
and cannot be done during the relevant cycle. Other non-invasive methods can be done in 
the cycle of interest and include US for endometrial pattern & thickness or for detection of 
sub-endometrial waves. 
We have previously shown a significant increase in the ongoing pregnancy rates if the 
endometrium became thinner (compacted) during the progesterone phase in hormonally 
replaced (HRT) FET cycles. Our objective in the present study was to assess whether 
endometrial compaction plays a similar role in natural & modified natural FET cycles. 
 
Design: 
A retrospective observational cohort study. 
 
Material and Methods: 
We retrospectively evaluated 160 natural & modified natural FET cycles. We evaluated 
recorded digital US images of the endometrium using imaging software and measured 
endometrial thickness. We calculated the change in endometrial thickness from the day of 
the natural LH surge/trigger day to the day of embryo transfer. Patients were divided into two 
groups: 1) cycles with a compaction rate of 10% or greater; 2) cycles with no change or an 
increase in thickness.  
The primary outcome was ongoing pregnancy defined as visualization of fetal cardiac activity 
at 12 weeks’ gestation or later. 
 
Results: 
Similar to our previous results with HRT FET cycles, we found a significant increase in ongoing 
pregnancy rates in the group with compacted endometrium in comparison to the group with 
no compaction (41.5% vs. 26.3%, P=0.043).  
An analysis based on quartiles of the compaction rate also supported the association between 
compaction rate & ongoing pregnancy rate (Figure 1). 
 
Figure 1. Pregnancy rate analyzed by quartiles of compaction (Q1 Highest level of 
compaction). 



 
 
Conclusions: 
Compaction of the endometrial lining results in better ongoing pregnancy rates in natural and 
modified natural FET cycles. 
This result suggests performing an additional US scan and calculating the compaction rate 
prior to embryo warming and embryo transfer, may be a new non-invasive determinant of 
endometrial receptivity in IVF cycles. 
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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). 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. In this study we want to elucidate the mechanism by which PBMC can promote 
the receptivity of the endometrium. 
 
Methods 
 
For this study, more than 200 infertile women were recruited to build our cohort. Blood samples were 
collected to obtain PBMCs by density gradient separation. PBMCs are activated 48 hours and injected 24 or 72 
hours before embryo transfer. 
PBMC were characterized by flow cytometry at T0 and T48h of culture to identify CD4 T cell subpopulations; 
Th1, Th2, Th17 and Treg cells. We also studied their cytokine production after 48h of activation by Cytokines 
Bead Array.  
 
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). We observed a decrease in Treg cells, anti-inflammatory T0 in patients with RIF and an 
increase in TH17 cells, pro-inflammatory, after 48 hours of activation. In addition, we observed significant 
differences in IL-9, IL-10, IL-17a, and IL-21 production in RIF patients compared to other groups. 

 
Discussion 
 
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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How does sperm quality change based on age in those with normal 

results based on the current WHO reference values? 
 

 

OBJECTIVE: To describe an age-based nomogram of semen parameters based on normal 

results using the 2010 WHO guidelines. 

DESIGN: A retrospective evaluation of all records of Computer-Assisted Semen Analysis 

(CASA) (and human verified) performed from January 2009 to December 2018 at a 

University Health Center 

MATERIALS AND METHODS: We encountered 17,915 CASA at all ages. Samples that 

did not meet the WHO lower reference limit (Cooper et al., 2009) (concentration ≥15 mil/ml, 

motility≥40%, morphology≥4%) were excluded, leaving 8045 samples. 

RESULTS: For concentration, percentiles 25th to 75th of the population had a three-phasic 

pattern reflecting an increase in sperm concentration until around age 30 years, followed by a 

plateau in sperm concentration until age 45 years, and then a decrease in sperm concentration 

begins. 

For sperm motility, 50-95 percentiles demonstrate a triphasic distribution with an increase 

until 30 years of age, a plateau until the age of 40 years and then a decrease in motility. In the 

lowest two percentile groups (10th and 25th), a modest decrease begins at age 30 years, 

whereas a steeper slope is seen after the age of 40 years. 

For sperm morphology, there are two different phasic trends. The 50th percentile and above 

exhibit a decrease in normal morphology throughout the twenties, subsequently values 

stabilize. Opposed to this trend, the lowest two percentile groups (10th and 25th) have stable 

low morphology values up to the 7th decade. 

CONCLUSIONS: Males have best semen parameters from age 30-40 years. This may be 

acting as a compensatory mechanism to obtain pregnancy with female fertility falling at this 

age.  

  



 

Table 1 – Percentile of sperm concentration per age 

 

  Quantiles 

Age (years) n 0.05 0.25 0.5 0.75 0.95 

15 2 15 44 51 68 112 

16 4 16 44 54 74 123 

17 5 17 44 57 79 134 

18 6 18 44 60 84 143 

19 10 20 44 62 89 152 

20 7 21 44 64 93 160 

21 16 21 44 66 96 167 

22 25 22 44 68 99 173 

23 23 23 45 69 102 178 

24 40 24 45 70 105 182 

25 41 24 46 71 107 186 

26 84 25 46 72 108 188 

27 89 25 47 73 110 190 

28 143 26 47 73 110 190 

29 194 26 48 73 111 190 

30 256 26 48 73 111 189 

31 351 26 47 73 111 187 

32 387 26 47 72 110 184 

33 443 26 46 72 109 182 

34 467 26 45 72 107 180 

35 504 26 45 72 107 179 

36 470 25 45 72 107 179 

37 477 25 45 73 108 179 

38 462 26 46 74 110 180 

39 438 26 46 75 113 181 



40 428 26 47 76 115 183 

41 373 27 48 77 116 183 

42 316 27 48 77 115 182 

43 296 27 48 77 114 181 

44 228 27 49 77 113 179 

45 213 27 49 77 112 178 

46 171 27 49 76 112 177 

47 120 27 49 75 111 177 

48 117 27 49 75 112 178 

49 86 27 49 74 112 179 

50 56 27 49 75 113 180 

51 52 27 50 75 115 182 

52 37 27 50 76 116 185 

53 43 27 51 78 118 188 

54 28 27 52 79 119 192 

55 19 27 53 81 121 197 

56 14 27 53 83 122 202 

57 10 28 54 86 123 207 

58 9 28 55 88 124 214 

59 9 28 56 90 125 221 

60 7 28 57 92 127 230 

 

 

  



 

Table 2 – Percentile of sperm motility per age 

 

  Quantiles 

Age (years) n 0.05 0.25 0.5 0.75 0.95 

15 2 33 41 49 104 196 

16 4 34 46 59 123 234 

17 5 36 51 69 141 271 

18 6 38 56 78 158 307 

19 10 39 61 87 174 340 

20 7 41 65 95 189 371 

21 16 42 69 103 202 400 

22 25 43 73 111 215 427 

23 23 44 76 118 226 453 

24 40 45 79 125 236 476 

25 41 46 82 132 245 498 

26 84 47 85 138 254 517 

27 89 48 87 144 261 535 

28 143 49 89 149 267 550 

29 193 49 91 154 271 564 

30 256 50 92 158 275 576 

31 351 50 93 161 278 586 

32 387 50 94 163 279 593 

33 443 51 94 165 280 599 

34 466 51 95 166 281 603 

35 504 51 95 167 281 605 

36 470 51 95 167 280 606 

37 476 51 95 167 280 604 

38 461 51 95 167 279 600 

39 438 50 95 166 277 596 



40 428 50 94 166 275 591 

41 372 50 94 165 273 586 

42 316 50 93 164 270 581 

43 296 49 93 162 266 575 

44 227 49 92 161 262 569 

45 213 49 91 159 258 562 

46 171 48 90 156 253 556 

47 120 48 88 153 249 550 

48 117 48 87 150 246 543 

49 86 48 86 147 244 537 

50 56 48 85 145 244 530 

51 52 47 83 144 245 523 

52 37 47 82 144 247 517 

53 42 47 82 143 249 510 

54 28 47 81 143 251 503 

55 19 47 80 142 251 496 

56 14 47 80 140 252 490 

57 10 47 79 139 251 485 

58 9 47 79 137 250 485 

59 9 47 78 135 248 488 

60 7 47 77 133 246 495 

 

  



Table 3 – Percentile of sperm morphology per age 

 

  Quantiles 

Age (years) n 0.05 0.25 0.5 0.75 0.95 

15 0 4 5 13 24 37 

16 0 4 5 12 22 39 

17 1 4 5 12 21 40 

18 2 4 5 11 19 40 

19 4 4 5 10 18 41 

20 0 4 5 10 17 40 

21 1 4 5 9 16 40 

22 9 4 5 9 14 39 

23 11 4 5 8 14 38 

24 21 4 5 8 13 37 

25 32 4 5 7 12 36 

26 52 4 5 7 11 34 

27 70 4 5 7 11 33 

28 116 4 5 7 10 32 

29 169 4 5 6 10 31 

30 232 4 5 6 10 30 

31 329 4 5 6 10 29 

32 352 4 5 6 10 29 

33 400 4 5 6 10 28 

34 415 4 5 6 10 27 

35 458 4 5 6 10 27 

36 427 4 5 6 10 27 

37 441 4 5 6 10 26 

38 442 4 5 6 10 26 

39 403 4 5 6 10 26 

40 395 4 5 6 10 26 



41 328 4 5 6 10 26 

42 294 4 5 6 10 26 

43 270 4 5 6 10 26 

44 210 4 5 6 10 27 

45 186 4 5 6 10 27 

46 152 4 5 6 10 27 

47 104 4 5 6 10 28 

48 101 4 5 6 10 28 

49 74 4 5 6 10 28 

50 51 4 5 6 10 28 

51 42 4 5 6 10 29 

52 31 4 5 6 10 29 

53 38 4 5 6 10 29 

54 25 4 5 6 10 29 

55 17 4 5 6 11 30 

56 9 4 5 6 11 30 

57 8 4 5 6 11 30 

58 9 4 5 6 11 30 

59 9 4 5 6 11 30 

60 6 4 5 6 12 31 

 

 

  



Figure 1 Correlation between 10th, 25th, 50th, 75th, 90th, and 95th percentiles of sperm 

concentration, motility, morphology and age 
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Introduction: The EmbryoScopeTM (time-lapse imaging system (TLI) is a closed culture system 

that keeps embryos in a controlled and protected environment during incubation. This eliminates 

the potential risks involved in removing and assessing developing embryos outside of the 

incubator. To date, results from different studies on superiority of TLI closed culture systems 

over conventional incubation systems are controversial. 

In present study we compared the rate of blastocyst formation in embryos cultured in the 

EmbryoScopeTM with their sibling embryos cultured in a conventional incubation system.  

Materials and Methods: Our subjects include 81 unrelated randomly selected patients (aged 19 

to 34 years, mean 27.2 ±3.57 years) who received treatment at the CReATe Fertility Center from 

January to October 2018. A total of 1813 embryos were cultured individually in either the 

EmbryoScope  (n=1080) or a K-system tri-gas incubators (n=733) (5.5%CO2, 5%O2 and 37⁰C) 

using SAGE-1 step culture media.  

Results: Total 1813 embryos were cultured in EmbryoScope and K-system (1080 and 733 

respectively). Total number of usable blastocysts (transferred or cryopreserved) developed in 

EmbryoScope was significantly higher compared to their sibling embryos developed in K-system 

(49.8% and 41.5% respectively). Moreover, significantly higher blastocyst formation rate was 

observed in the EmbryoScope on Day 5. 

Incubation 

system 
# embryos 

# of transferred or cryopreserved blastocysts (%) 

total Day 5 Day 6 

E-scope 1080 538* (49.8) 196** (36.4) 342** (63.6) 

K-system 733 304* (41.5) 82** (27.0) 222** (73.0) 

* P = 0.0005, ** P = 0.006 Fisher exact test 

 

Conclusion: Our results indicate that embryos cultured in the EmbryoScope are more likely to 

develop into a blastocyst compared to their sibling embryos cultured in a conventional 

incubation systems. In addition, there were significantly more embryos that reached the 

blastocyst stage on day 5 of incubation than day 6 in the EmbryoScope compared to a standard 

incubator, indicating an enhanced growth rate when using TLI incubation technology. 



PGT-A: Impact on Pregnancy Rate in IVF FET cycles.  

James Meriano, Jennifer Alexis, Oliver Cabaca, Karen Spitzer, Ken Cadesky, Carl A. Laskin, Robert 

Casper. 

TRIO Fertility 

655 Bay St Suite 1800 (18th Floor), Toronto Ontario M5G 2K4 

Objective:  To determine whether PGT-A increased chances of pregnancy in IVF cycles compared to 

concurrent non-PGT-A IVF cycles. Does the day of biopsy have an impact on results? 

Introduction:  There are conflicting publications showing that PGT-A provides a benefit to IVF cycle 

outcome (Scott et al 2013) or does not (Gleicher et al 2017). These studies have examined age groups, 

embryo quality, and patient diagnoses (recurrent pregnancy loss) as reasons for the addition of PGT-A to 

IVF cycles.  

Design: Retrospective cohort trial where all frozen embryo transfer patients in 2017 and 2018 were 

included.  A total of 2180 frozen sequential embryo transfers were analyzed. Three hundred and thirty-five 

had the transfer of one PGT-A warmed euploid embryo and 1863 patients had the transfer of one warmed 

embryo with no PGT-A determination. Biopsy and freezing on day 5 blastocysts was completed in 219 

patients in PGS group, and 116 biopsies on day 6 embryos were performed. In the non-PGS group, 1292 

patients had embryos frozen on day 5 and 571 on day 6. Embryos that were not of biopsy (> 2BB) quality 

on day 5 were left in culture overnight. The same cutoff was used for non-biopsied embryo to indicate over 

night culture. 

Materials and Methods Indications for PGT-A were advanced maternal age, recurrent pregnancy loss or 

patient request. All oocytes were inseminated with ICSI.  Embryos grown to day 5/6 of development were 

biopsied and then vitrified. Cells were sent to a private genetics lab for ploidy determination by next-gen 

sequencing (NGS). A subsequent FET cycle for euploid embryos or for non-tested embryos was planned at 

patient and physician discretion using mainly hormonally prepared cycles.  

Results: Thirty-eight percent of embryos tested were euploid (709/1847). One hundred and thirty-eight 

patients had no euploid embryos (201 embryos). PGT-A tested euploid embryos were transferred in 335 

patients. Overall clinical pregnancy rate was significantly higher (50.3%) in the PGS group when compared 

to non-PGS group (39.9%, p=0.04). However, the miscarriage rate in the PGS group was significantly 

lower (10.55%) than the non-PGS group (18.2%, p=0.02). When we stratified for day of biopsy we found 

that day 5 biopsied euploid embryos had a higher pregnancy rate (56.6% vs 48.9%, p=0.04) than non- 

biopsied day 5 frozen embryos but a similar miscarriage rate (12% versus 17.5%). However day 6 biopsied 

embryos had a similar pregnancy rate (31.3%vs 26%) to non-PGS embryos but the miscarriage rate was 

higher in non-PGS day6 embryos (2.1% vs 21.6%, p=0.002). No significant difference was seen in mean 

maternal age in either group (36.1yr vs 35.9yr). 

 

Discussion: In our clinic population, the chance of implantation or ongoing pregnancy rates was found to be 

higher when PGS was used especially in the day 5 biopsy group.  However, the miscarriage rate in this group 

was not different. The use of PGS did not affect the results of either day 6 group even though miscarriage 

rates are higher in non PGS day 6 group. This may suggest that the reason for slow growth may not 

necessarily be due to ploidy, but possibly cytoplasmic issues. We are continuing to add cycles to this data set, 

but our observations to date support a positive outcome with the use of PGT-A with TE biopsy and NGS in a 

general IVF population for day 5 embryos.  
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          HP-HMG (Menopur) and follitropin delta (Rekovelle) for controlled ovarian stimulation.  

 

Authors: Jennifer Lyford, Chen Jing, Albert Yuzpe 

                Olive Fertility Centre, Vancouver, B.C. 

 

Introduction: A recently completed exploratory trial has shown that the combination of   

follitropin delta (Rekovelle) and HP-HMG (Menopur) results in an increased number of 

utilizable blastocysts compared to Rekovelle alone. However, pregnancy outcomes from 

cycles using this protocol has never been evaluated. 

 

Materials and Methods: A retrospective analysis of 154 consecutive cycles utilizing this 

mixed protocol between July 2018 and Feb. 2019. All patients received an estrogen primed, 

GnRH-antagonist protocol with either an hCG or agonist trigger. Embryos were cultured to day 

5 or 6. All fresh transfers were day 5. All embryos were cryopreserved at the blastocyst stage 

(days 5-7). Rekovelle dosage was based upon a previously established algorithm whereas the 

Menopur dosage was added as follows: 

• 75 IU – if Rekovelle dosage was <12 µg 

• 150 IU - if the patient’s weight was between 60 & 70 Kg. regardless of the 

         Rekovelle dosage  

• 225 IU - if the subject’s weight was either >70 Kg or AMH < 12  

Results:  

                                       

Discussion: The CPR in our centre for all fresh transfers regardless of age is 53.65%, 

72.79% for PGT-A tested frozen embryo transfers and 66.62% for all non-tested embryo 

transfers. The early pregnancy results with this new stimulation protocol are not statistically 

significantly different than those obtained with other FSH protocols (p>0.1 in all groups). 

              

Conclusion: The addition of HP-FSH to follitropin delta has been shown to result  

in an increase in utilizable blastocysts. This study confirms that the pregnancies            

resulting from the use of this mixed protocol maintains the same high clinical and 

ongoing pregnancy rates as those achieved with other stimulation protocols in our 

centre. In addition, the more blastocysts that are frozen, it would intuitively seem that 

the number of pregnancies per embryo transfer resulting from one treatment cycle 

would also increase.  

Transfers  
(all ages) 

Average  # 
Embryos 

Transferred 

+ve Beta 
(%/ET) 

Clinical 
Pregnancy Rate 

(%/ET) 

Ongoing 
(% of 

clinical 
pregs.) 

Fresh             (n=32) 1.28 17 (53.1) 15 (46.9) 13 (86.7) 

Frozen     

  PGT-A         (n= 31) 1.03 25 (80.6) 20 (64.5) 16 (80.0) 

  No PGT-A    (n=31)   1.23 23 (74.2) 21 (67.7)  19 (90.5) 



Assessing the efficacy of the Day5 KIDScoreTM Support Tool as a predictor of implantation potential 
 
Jenny Wu1, Jason Au1, Jill Mellon1, Jon Havelock1 
1Pacific Centre for Reproductive Medicine, Burnaby, BC 
 
Introduction: 
The time-lapse monitoring system (TL) captures embryo images continuously at frequent time intervals 
and it allows uninterrupted embryo culture and observation compared to the conventional morphology 
assessment with a microscope. Vitrolife has developed the Day 5 KIDScore Decision Support Tool (D5 
KIDScore) to assist clinics in differentiating between embryos with high and low implantation potential. 
The D5 KIDScore algorithm is based on morphology and morphokinetic traits associated with known 
implantation data (KID) of embryos transferred on day 5. The aim of this retrospective observational 
study is to validate the efficacy of the D5 KIDScore as a predictor of implantation potential. 
 
Materials and Methods: 
Between January 2017 and December 2018, a total of 113 IVF cycles with fresh day 5 transfer were 
included in this study. KID were obtained for 126 transferred embryos. All embryos were cultured in the 
TL following fertilization check with no media refreshment. The D5 KIDScore requires the input of 5 
annotated morphokinetic timepoints and 2 morphology assessment parameters. It provides scores in a 
continuous scale (1.0 to 9.9) as an indication of implantation potential. Between implanted and not 
implanted embryos, variables analyzed were patient age, BMI, protocol type, number of oocytes 
retrieved, endometrial thickness, and D5 KIDScore result. Continuous variables were analysis with the 
Student’s t-test, and categorical variables with the Pearson’s chi-squared test. 
 
Results: 
As shown on Table 1, there is no statistical difference between implanted and not implanted embryos 
with respect to patient age, BMI, protocol type, number of oocytes retrieved, endometrial thickness, 
and D5 KIDScore result. Multivariate logistic regression analysis did not result in a statistical significant 
odds ratio for D5 KIDScore in predicting implantation (OR = 0.82; 95%CI: 0.63-1.07). 
 
Table 1. Comparison between Implanted and Not Implanted Embryos 

  Implanted  Not implanted  p-value  

Sample Size 58 68  
Patient Age (years) 35.4 ± 3.2 35.1 ± 3.7 0.5831 

BMI 24.9 ± 4.9 24.8 ± 4.9 0.9485 

Antagonist/Agonist 69%/31% 63%/37% 0.4989 

Number of oocytes retrieved 12.5 ± 4.9 11.6 ± 5.8 0.3833 

Endometrial thickness (mm) 9.6 ± 2.2 9.1 ± 2.3 0.1699 

D5 KIDScore 6.9 ± 1.6 6.6 ± 1.4 0.2499 

Categorical data are presented in proportion. 
Continuous variables were presented as mean ± standard deviation.  
 
Conclusion: 
The TL system offers an excellent culture environment for the embryos resulting in good clinical 
outcome. However, the composite scores from the D5 KIDScore were not shown to be indicative of 
implantation potential in our clinic. The small retrospective dataset may not be sufficient to reflect the 



true discriminatory ability of the algorithm. Clinics should always perform internal validation on the 
efficacy of any commercially available decision support tools prior to use.  
 



Intrauterine HCG Infusion Improves Pregnancy Rate in Frozen 

Euploid Single Embryo Transfer Cycles 

J. Mashiach1, I. Kuznyetsova1, M. Dviri1, S. Baram1, C. 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 

The Implantation stage is considered the "black box" of ART. Implantation is a 
highly regulated process that requires a receptive endometrium, a 
viable blastocyst, and coordinated interaction between the two.  

Despite advances in ovarian stimulation protocols, embryology laboratory 

technologies and PGT-A (which enables selection of euploid embryos) the live birth 

rate is generally less than 60% per transfer cycle.  

Human chorionic gonadotropin (hCG) is a hormone synthesized and released by 
the syncytiotrophoblast. It stimulates ovarian production of progesterone during 

the first trimester of pregnancy. It has been suggested that administration of hCG 

into the uterus around the time of implantation might improve the outcomes 

based on the pivotal role of hCG in embryo implantation early pregnancy. The hCG 
may promote peritrophoblastic immune tolerance, which facilitates trophoblast 

invasion by inducing an increase in endometrial T‐cell apoptosis. It also supports 

trophoblast apposition and adhesion to the endometrium by regulating proteins 
involved in implantation. Intrauterine injection of urinary hCG has been shown to 

alter endometrial secretory parameters.  We conducted a retrospective 

observational study to  determine whether endometrial hCG infusion at the time of 
human frozen single euploid blastocyst transfer impacts implantation rates. 

 

Material and methods 

This is a retrospective study performed at the CReATe Fertility Centre. We reviewed 
data from frozen embryo transfers (ET) of Euploid embryos with and without Intra 

Uterine hCG infusion Patients preparation protocol for the transfer cycle was at the 

discretion of their physician. 0.05 ml of an hCG solution (concentration 10000 
IU/ml) was infused into the uterine cavity 5 minutes prior to embryo Transfer. 
Pregnancy was defined as a rising hCG from 12 days post transfer. 

Results 

A total of 82 women went through 273 embryo transfers. 109 with hCG and 164 without 
hCG.  53 pregnancies (48.6%) occurred after hCG administration and 54 (32.9% ) in FETs 

without hCG. (P=0.0113 Fisher’s exact test) 

https://www-sciencedirect-com.myaccess.library.utoronto.ca/topics/medicine-and-dentistry/endometrium
https://www-sciencedirect-com.myaccess.library.utoronto.ca/topics/medicine-and-dentistry/blastocyst
https://www-sciencedirect-com.myaccess.library.utoronto.ca/topics/medicine-and-dentistry/blastocyst
https://www-sciencedirect-com.myaccess.library.utoronto.ca/topics/medicine-and-dentistry/implantation


Treatment No. FETs No. pregnancies Pregnancy rate 

w/o hCG injection 164 54* 32.9 

 hCG injection 109 53* 48.6 

Total 273 107 39.2 

* P = 0.0113 Fisher’s exact test                                                                                      

 

Conclusion 

Intrauterine infusion of hCG prior to FET appears to improve likelihood of achieving 

pregnancy in euploid frozen embryo transfers.  Based on these preliminary results, 

we are planning a prospective randomized controlled trial on intrauterine HCG 
infusion. 

 



Kinetics of Vacuum Failure in a Dry Shipper Tank (MVE SC 4/3V) 

by Kimball O Pomeroy, PhD and Brian LoManto, M.S. 

 

Objective: Measure the liquid nitrogen evaporation rate of an intact liquid nitrogen 

shipper as compared to a damaged shipper where the vacuum has been removed. 

 

Design: Prospective study 

 

Materials and Methods: The evaporation rate of an intact MVE SC 4/3V was measured 

by recording its weight every 24 hours. The tank’s vacuum was then removed by drilling 

through the vacuum port with a ¼” drill. The new evaporation rate was then determined 

by weighing the tank every hour until the tank’s weight equaled that of an empty tank (no 

liquid nitrogen). Internal, temperatures were continuously monitored. 

 

Results: The evaporation rate of the intact tank was 0.150 liters/day and the evaporation 

rate of the damaged tank was 11.28 liters/day. A full, intact tank has a static hold time of 

about 540 hours. A tank whose vacuum has been compromised has a static hold time of 

about 7 hours. Once a dry liquid nitrogen storage tank is damaged such that its vacuum is 

defeated, if it is full it will warm up to the critical temperature of -130 C in about 5 hours. 

 

 
 

Conclusion: The hold time for a dry shipper is reduced 77-fold when its vacuum is 

defeated. This provides very little response time should one of these tanks fail, especially 

during a shipment, which is the primary function of a dry shipper. New shipper tanks can 

fail (kp personal observation). All new shippers should be validated before being placed 

into use by measuring their evaporation rate and then possibly performing a drop test and 

retesting. 

0 200 400 600 800 1000 1200 1400

0

5

10

15

20

-250

-200

-150

-100

-50

0

50

0 200 400 600 800 1000 1200 1400
W

ei
gh

t 
P

o
u

n
d

s

Te
m

p
er

at
u

re
 C

Minutes

Evaporation Rate and Temperature Ater 
Induced Vacuum Failure

Temperature C Wt



Fertility Nursing Educational Outreach: Identifying Common Gaps in Knowledge Across Canada  
Leanne Masewich1,2, Marina Sniderman1,2, Helen Tieu1,2, Rose Haffenden1,2, Winnie Yan 1, Thomas 
Hannam1 

1Hannam Fertility Centre, Toronto, ON, Canada, 2CCRM Toronto, Toronto, ON 
 
Introduction: There are limited educational resources readily available in Fertility Nursing as it is not yet 
identified as a nursing speciality by the Canadian Nurse Association (CNA)1.  A needs assessment was 
created to identify common areas in Fertility Nursing where information and knowledge is lacking and 
determine what approach should be taken for continuing competencies 1. By surveying both internal 
nurses at Hannam Fertility Centre(HFC) (13) and external fertility nurses across Canada (28), we assessed 
the trending gaps in knowledge and areas of interest nationally to Fertility Nurses (FNs). The aim of the 
survey is to develop strategies that aid in knowledge application and the growth of clinically competent, 
holistically trained nurses.   
 
Methods: A literature review on Fertility Nursing Education was completed to determine the 
competencies and aspects of knowledge that FNs need to meet the education standards of the 
CNA1,2,3,4.  Based on the literature review, a survey was created to identify learning gaps among different 
FN groups2,3,4. The Needs Assessment Survey was sent anonymously to clinics across Canada in Ontario, 
Nova Scotia, Quebec and British Columbia. Members of the Nursing Special Interest Group (NSIG) 
affiliated with the Canadian Fertility and Andrology Society (CFAS) were also reached via email. Survey 
results were analyzed using descriptive statistics focusing on frequencies and percentages of responses.   
 
Results: The survey was answered by 41 respondents from clinics throughout the country, including 13 
responses from HFC. The results determined that the greatest educational need among FNs surveyed 
was regarding Third Party Ethics, Male Infertility, Early Pregnancy and Loss Management and Holistic 
Approach and Options for Patients (Table 1). Third party ethics showed the greatest need for 
development. Male factor was identified as an area which lacks a strong base of knowledge (Table 2). 
The most discussed missed opportunities in nursing education were IVF procedures specifically relating 
to PGS and PGD testing, as well as genetics in a simplified review. The survey identified that most FNs 
utilize conference, webinars, and self driven education as their main resource for informed research. 
 
Discussion:  The identified need for learning and lack of skill in the Third Party Ethics and Male Factor, 
amongst others, can lead to further developing programs and seminars in areas of interest for FN, in 
comparison to areas not identified as gaps in knowledge. A need for further professional development 
and a standardized approach to education would prove beneficial to nurses across Canada, as self driven 
education is the current mode of continuing education, but is difficult to maintain. However, as 
identified in the assessment, there are still gaps in knowledge and interest in further professional 
development noted by fertility nurses across Canada. The ongoing aim of this project is to address 
nursing knowledge gaps and initiate continuing educational opportunities. Further research is currently 

 
1 Canada. Canadian Nurses Association. “Clinical Nurse Specialist” November 2016: 1-7. 
2 Ashcroft, Sue. "Developing the clinical nurse specialist's role in fertility: do patients benefit?." Human 

Fertility 3.4 (2000): 265-267. 
3 Peddie, Valerie L., Jane Denton, and Victoria Barnett. "Toward developing a training pathway for fertility 

nurses: report of the 2010 training and educational survey." Human fertility 14.3 (2011): 167-178. 
4 Barber, Debbie. "Use of competencies in training fertility nurses in clinical practice." Human Fertility 2.1 
(1999): 5-9. 



being completed, with several educational strategies designed to aid in professional development and 
continuing competencies for FNs.  
 
Table 1: 
 

 
 
Table 2:  
 

 
 

 
 



Fertility and Gynecologic Concerns in the Adult Congenital Heart Disease Population 

1,2Marta Wais, 3,4Emilie Laflamme, 3,4Candice Silversides, 1,2Ellen Greenblatt  

1Mount Sinai Fertility, Toronto, Ontario, Canada 

2 Department of Obstetrics and Gynaecology, University of Toronto, Toronto, Ontario, Canada  

3 Toronto Congenital Cardiac Centre for Adults, University Health Network, Toronto, Ontario, Canada 

4 Division of Cardiology, Department of Internal Medicine, University of Toronto, Toronto, Ontario, 

Canada  

 

Introduction:  

Congenital heart defects (CHD) are the most common type of birth defect and affect nearly 1%, or about 

40,000 births, per year in the United States. There are estimated to be over two million people living 

with CHD in the United States in 2010. Whereas their parents just worried about their survival while 

infants, these women are now considering their fertility and family-planning.   As a result, research is 

shifting to address quality of life and survivorship issues.  

Our research objective is to determine the prevalence of fertility and menopausal abnormalities in adult 

women with a history of CHD.  We also hope to identify risk factors associated with these abnormalities. 

We hypothesize that women with CHD will have decreased fertility, irregularities in menstruation and 

early menopause and that specific maternal characteristics will be associated with higher risk. 

Methods:  

This is a prospective database of gynecologic and fertility experiences and perspectives by adult women 

with a history of CHD administered by survey. The survey is being administered at Toronto General 

Hospital and Mount Sinai Hospital in the general adult congenital heart disease clinic and the cardiology 

clinic in the obstetric medicine program respectively. Our study sample will include 200 women; 125 for 

UHN and 75 from Mount Sinai Hospital.   

Results:  

We are approximately half way through the recruitment phase of the study.  This study has been very 

well received by potential participants and we expect to complete recruitment in two months.   

Preliminary results show that women with CHD feel well-informed about their risks of carrying a 

pregnancy. However, they receive limited counseling regarding the potential impact of CHD on their 

fertility or miscarriage risk.  

Conclusion: 

In the future, we hope to expand on this study to perform a systematic needs assessment for this 

population using the DELFI method.  Our long-term goal is to provide guidance to cardiologists, fertility 

specialists, obstetrician/gynecologists, family physicians and other health care practitioners to empower 

them to have a discussion with their patients and to encourage the exploration of these issues. 



 
The Use of Narcan to Reverse Severe Side Effects of Fentanyl  
 
Megan Sadownik 
Olive Fertility Clinic, Vancouver, British Columbia, Canada 
 
Introduction: 
 
Fentanyl IV push is used to treat acute pain for OPUs. It works by binding opioid 
receptor sites in the spinal cord and brain. Most patients experience common side 
effects such as light-headedness, dizziness and a slight drop in blood pressure. 
Some patients suffer from severe drops in blood pressure, severe dizziness, nausea 
or syncope. The initiation of IV fluids is used to alleviate these symptoms. I 
hypothesized that on occasions when IV fluids are inadequate, administering 
Narcan 0.4 mg post OPU before mobilizing patients would treat these symptoms 
effectively. I also hypothesized this would result in a decrease length of stay in 
recovery. 
 
Methods: 
 
In a 4.5 month period, 9 patients experiencing more severe side effects of Fentanyl 
were given Narcan 0.4 mg IV push post OPU before mobilizing to the recovery 
area. Criteria were severe dizziness or drop in blood pressure, nausea or vomiting, 
or a history of these, as well as prolonged prior recovery stays for these reasons. 
This treatment was suggested by the Registered Nurse and ordered by the 
Physician. 
 
Results: 
 
100% of patients had a reversal of their severe negative symptoms and did not 
experience syncope. There was not a decreased length of stay in recovery, as an 
average stay for uncomplicated OPUs is approximately 65 mins. Length of stay for 
patients with negative side effects of Fentanyl without the use of Narcan was not 
assessed. Overall, there was an expressed positive perception of patient 
experience. 
 



 
 

Conclusions: 
 
Patients experiencing severe side effects of Fentanyl during or immediately after 
OPUs benefited from the administration of Narcan IV push before being mobilized 
to return to the recovery area.  
 

Experience of recovery times after receiving Narcan 

“I’m glad I wasn’t vomiting for an hour and a half like I did last time. That medicine 
really worked”, Patient #3 

“I didn’t feel dizzy or queasy anymore”, Patient #5 

“That was one of the best procedures I have ever had”, Patient #8 

 



Modeling factors which may predict improvement in DNA-fragmentation in an ultrafresh 

semen specimen when compared with three days of abstinence.   

Authors: Dahan MH. Khoudja R, Gagnon A, Tan G, Tan SL. 

 

Introduction: Sperm DNA-fragmentation occurs in the epididymus while waiting for ejaculation, 

so shortening the time after ejaculation improved results by an average 23%. This study was 

undertaken to determine what factors predict at least a 30% improvement in sperm DNA-

fragmentation when comparing a first ejaculate after 3-days of abstinence and a second 3-hours 

after the first.    

Materials and Methods:  112 subjects participated in the prospective cohort study where males 
were requested to wait 3-days without an ejaculation at which point a semen analysis and DNA-
fragmentation was performed and repeated 3-hours latter on a 2nd  specimen. Analysis were 
part of the initial work up. DNA-fragmentation was evaluated with the halo test.  Data was 
compared by intrasubject t-test. Data is presented as % or mean±SD. Power analysis suggested 
≥73 subjects were required for an 80% power and an alpha of 5% with a 2-unit mean difference 
with SD of 6 units. Stepwise multivariate logistic regression was used to model predictors of 
≥30% improvement in DNA-fragmentation in the second specimen.  

 

Results: Male age was 36±7 years (range 29-65). DNA-fragmentation decreased from 34.6±19.4 

to 23.7±16.0% (p<0.0001) in the 1st and 2nd specimen respectively (23%±30%). 58/112 subjects 

demonstrated a >30% improvement in sperm DNA-fragmentation in the 2nd specimen compared 

to the 1st. 7/112 had higher DNA-fragmentation in the 2nd specimen. Two factors predicted at 

least a 30% improvement in DNA-fragmentation in the second specimen; male age (95%-CI:0.84-

0.99, p=0.03) and use of a multivitamin (95%-CI:1.25-19.8, p=0.02). 1st ejaculate volume (CI:0.84-

2.65), 2nd volume (CI:0.23-1.39), 1st concentration (CI:0.98-1.005), 2nd concentration (CI:0.99-

1.03), 1st motility (CI:0.97-1.03), 2nd motility (CI:0.98-1.04), smoking (CI:0.28-15.7), cannabis use 

(CI:0.10-2.45) and previous pregnancies (CI:0.19-2.9) failed to predict improvement. Initial DNA-

fragmentation trended towards being a predictor of improvement (CI:1.0-1.06, p=0.06).  

Discussion: High DNA sperm fragmentation can often be managed with a 2nd ejaculation 3 hours 

after the first. Younger men and those taking a sperm improvement vitamin supplement were 

more likely to have at least a 30% improvement in DNA-fragmentation on the second specimen. 

All men should be proscribed such a vitamin who will undergo this protocol. Those male with 

extremely high DNA-fragmentation may be less likely to show a 30% improvement, likely due to 

the greater change in number needed.  

Keywords: DNA-fragmentation; Male factor; Semen analysis.  

 



HYPOGONADOTROPIC HYPOGONADISM DUE TO A NOVEL FGFR1 MUTATION: THE INCREASING 
IMPORTANCE OF GENE PANEL SEQUENCING AND GENETIC COUNSELING 
 
1Pierre Miron, 2Sébastien Chénier, 1Cheng Wei Xiao, 1Senem Ates, 1,3François Bénard, 1,4Moncef 
Benkhalifa 
1FERTILYS, Laval, Québec;  
2CHUS, Université de Sherbrooke, Sherbrooke, Québec;  
3CHUM, Université de Montréal, Montréal, Québec 
4CHU- Faculté de Médecine et Laboratoire PERITOX. Université de Picardie Jules Verne, Amiens, 
France  
   
Introduction 
 
Male infertility due to isolated gonadotropin-releasing hormone (GnRH) deficiency (IGD) is rare. 
Here, we report an infertile man, with IGD, found to be heterozygous for a pathogenic variant in 
the FGFR1 gene. This mutation has not been reported in the literature.  
 
History and Physical exam 
 
A 42-year-old man and a 33-year-old woman presented with a three-year history of primary 
infertility. The woman has regular menstrual cycles and her HSG is normal. The man presents with 
anejaculation for the last three years. He is tall (1.97 meter), weighs 118 kg, and is undervirilized 
with cryptorchidism. There is no synkinesis or anosmia. Failing to respond to imipramine, induction 
of spermatogenesis with gonadotropins was planned but not yet started as the couple decided to 
consult our center for a second opinion. 
 
Results 
 
Patient’s initial investigations show low FSH (1.0 IU/L), LH (< 0.2 IU/L) and total testosterone (1.0 
nmol/L) with a normal karyotype 46XY and absence of Y microdeletions. Testicular ultrasound 
reports undescended small testicles, both localized in the inguinal canal. Semen analysis is not 
performed due to anejaculation. MRI of sella turcica is normal except for the presence of a very 
small (2.5 mm) cystic area along the anterosuperior aspect of the adenohypophysis. A 
Hypogonadotropic Hypogonadism/Kallmann Syndrome Exome Sequencing Panel Test on 38 genes 
is prescribed and finds patient to be heterozygous for a variant expected to be pathogenic in the 
FGFR1 gene. This mutation has never been reported in the literature and is predicted to result in a 
frameshift and premature protein termination: c.1477_1481delInsCTTTGGGCAGGTGCTTTG (p. 
Val493Leufs*54). We are currently seeking parent evaluation and testing. Both are living in Algeria. 
 
 
Conclusion  
 
We report a novel autosomal dominant FGFR1 mutation in an infertile patient with IGD. Protein-
truncated variants in FGFR1 cause IGD by preventing normal migration of GnRH neurons from their 
origin in the olfactory placode to the forebrain. They have been linked with genetic syndromes, 
skeletal defects of the spine or hands and midline defects, but with variable expressivity within the 
family. As the cost of gene panel sequencing has decreased, molecular genetic testing and 



counseling are paramount in a patient with IGD before starting any gonadotropin therapy as an 
accurate diagnosis is not only beneficial to the patient but also to his offspring. 



Oral vs. injectable ovulation induction agents in older women 

undergoing IUI 

 

Naama Steiner, Jacob Ruiter-Ligeti, Guy Shrem, Alexander Volodarsky-Perel, William 

Buckett, Michael H. Dahan  

Department of Obstetrics and Gynecology, Division of Reproductive Endocrinology and 

Infertility, MUHC Reproductive Center, McGill University, Montreal, QC, Canada 

Introduction: Gonadotropins generally have higher pregnancy and multiples rates 

when compared to oral ovulation inducing medications. This study was performed to 

compare the success of ovulation induction using oral agents versus gonadotropins in 

women ≥38 years old, compared to a control group of younger women. 

 

Materials and Methods: A retrospective cohort study was performed. First to third 

stimulated intrauterine insemination cycles in a single academic fertility center 

between January 2011 and March 2018 were included. Primary outcome was 

pregnancy rate (defined by a Beta HCG > 10 mIU/ml) per cycle. A total of 5405 IUI 

cycles were included.  3816 IUIs for women < 38 years at the time of insemination. 

1537 (40.3%) cycles with oral agents (Letrazole or Clomiphene citrate), 2279 (59.7%) 

cycles were Gonadotropin-stimulation. 747 IUIs for women 38-39 years old,  254 

(34%) cycles with oral agents and 493 (65%) cycles with Gonadotropins. 842 IUIs for 

women 40-43 years old, 202 (24%) cycles with oral agents and 640 (76%) cycles with 

Gonadotropins. Fisher exact test was performed. Power analysis demonstrated a 98% 

power to detect a 10% difference with alpha-error 5% and 1589 cycles in subjects at 

least 38 years of age.   

 

Results: Among women < 38 years, the pregnancy rate did not differ between IUIs 

using oral agents (N=166/1537, 10.8%) compared to IUIs with Gonadotropins 

(N=267/2279, 11.7%) (p=0.40). Among women 38-39 years old, the pregnancy rate 

also did not differ between IUIs using oral agents (N=28/254, 11.02%) compared to 

IUIs with Gonadotropins (N=52/493, 10.55%) (p=0.90). Surprisingly, in women 40-

43 years, the pregnancy rate was significantly higher in the oral agents 

(N=26/202,12.87%) compared to IUIs with Gonadotropins (N=39/640, 6.09%): 

p=0.004  

 

Conclusions: Likely an undetected bias resulted in lower gonadotropin pregnancy 

rates among women 40-43 years of age. However, the use of oral agents for ovarian 

stimulation with IUI in women older than 40 years of age is an effective treatment 

strategy given pregnancy rates above 10% per cycle.  

 



 

 

p-value Gonadotropins 

Pregnancy rate  

Oral agents 

Pregnancy rate 

Women Age (years 

old) 

0.4052 267/2279 

11.7% 

166/1537 

10.8% 

<38 

0.9007 52/493 

10.55% 

28/254 

11.02% 

38-40 

0.0036 39/640 

6.09% 

26/202 

12.87% 

40-43 

 



mir-182-3p and mir-10a-5p Potential Follicular Fluid-
derived Marker for PCOS  
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1Chronic Disease Program, Ottawa Hospital Research Institute; 2Department of Cellular 
& Molecular Medicine and Obstetrics & Gynecology, University of Ottawa, Ottawa; 
3CReATe Fertility Centre; 4Department of Obstetrics and Gynaecology; 5Department of 
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Gynecology, Women’s College Hospital; Toronto, Ontario, Canada.  

Introduction: The association between polycystic ovarian syndrome (PCOS) and 

extracellular vesicular microRNA (miRNAs) signatures in follicular fluid (FF) and how 

they are affected by adiposity are unknown. Although hyperandrogenism is a well-

established contributor to the etiology of PCOS, information available on androgen-

responsive miRNAs is limited. Therefore, the purpose of the present studies were to 

determine whether extracellular vesicle (EV)-derived miRNAs are differentially 

expressed between human PCOS and non-PCOS subjects; and if these differences are 

vesicle-specific and adiposity-dependent. Additionally, to determine if androgen 

regulates miRNA expression in the pathophysiology of PCOS, we assessed the 

presence of androgen-responsive miRNAs using an androgenized rat PCOS model. 

Methods: FF was collected from individual mature follicles at ovum retrieval from 35 

consenting subjects with and without PCOS, as determined by the Rotterdam criteria. 

The miRNAs were sequenced on a NextSeq, using sequencing libraries generated with 

a Small RNA Kit (Norgen). Rats were implanted for 1 month with capsules without or 

with 5α-dihydrotestosterone to assess the influence of androgen on miRNA profile, as 

above.  

Results: The differentially up- or down-regulated miRNAs in EVs from lean subjects 

were associated with the regulation of transcription and cell apoptosis and appeared to 

be vesicle type-specific: (i) exosomes (19 miRNAs): e.g. mir-424-3p and mir-99a-3p, 

respectively; (ii) microvesicles (13 miRNAs): e.g. mir-140-3p and mir-200a-3p, 

respectively; (iii) EV-depleted FF (5 miRNAs): e.g. mir-4657-5p and miR-1181-3p, 

respectively; (iv)  miRNAs present in both EVs and EV-depleted FF(21 miRNAs): e.g. 

mir-10a-5p & mir-143-3p and mir-142-5p & mir-182-3p, respectively. miRNAs 

differentially expressed in obese subjects were: (i) exosomes (6 miRNAs) e.g. mir-182-

3p; (ii) microvesicles (7 miRNAs): e.g. mir-10-5p & mir-486-5p; (iii) EV-depleted FF (1 

miRNAs): e.g. mir-486-5p. mir-182-3p and mir-10a-5p were common miRNAs in obese 

and lean PCOS subjects. 



Sequencing granulosa cells from androgenized rat PCOS model indicate that mir-182-

3p, mir-10a-5p, and mir-486-5p are potentially androgen-responsive and their cellular 

contents are regulated by EV release, a process which remains to be confirmed.  

Conclusions: Our results support the hypothesis that dysregulation in miRNA 

expression and localization (cellular vs. extracellular) lead to altered GC proliferation 

and steroidogenesis, follicular growth arrest and anovulation in PCOS. Additionally, mir-

182-3p and mir-10a-5p may be potential markers for PCOS in both obese and lean 

subjects (Supported by grants from CFAS and CIHR and the Lalor Foundation 

Postdoctoral Fellowship).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Non-Invasive Ultrasound Image-Based Scoring System Improves IVF Pregnancy Rates. 
 
Ken Cadesky1, Hannah E. Pierson2, Carl A. Laskin1, Jim Meriano1, Jesse Invik2, Roger A. Pierson2,3 
 

1Trio Fertility Centre, Toronto, Ontario; 2Synergyne Imaging Technology, Saskatoon, Saskatchewan; 
3University of Saskatchewan, Saskatoon, Saskatchewan 
 
 
Introduction: 

Creation of embryos for IVF is technically challenging, expensive, and an emotionally taxing 
experience for patients. Improvements have been made in pregnancy outcomes following embryo 
transfer (ET); however, the contribution of endometrial receptivity has not been fully elucidated. 
Endometrial status is currently evaluated by simple thickness and pattern assessments. Thus, many high-
quality embryos are placed in sub-optimal endometrial environments, leading to poor outcomes.  

A non-invasive ultrasound based endometrial diagnostic test (usER) (MatrisTM, Synergyne 
Imaging Technology, Inc, Saskatoon, SK) is designed to assess endometrial health and receptivity using a 
virtual histology approach prior to ET. The usER is based on multi-factorial quantitative assessment of 
endometrial attributes including echotexture, morphology, glandular differentiation and endometrial 
anomalies. usER is designed to assist clinicians in selecting optimal cycles for transferring embryos and 
is a novel method for predicting endometrial receptivity.  

Our objective was to perform a real-world clinical proof of concept study to examine the 
hypothesis that usER technology would improve pregnancy rates. 
 
Materials and Methods: 

We evaluated the use of usER in a tertiary care ART clinic during routine practice in this retrospective 
analysis. The usER report provided scores ranging from 0 (poor receptivity) to 10 (optimal receptivity).  
In 2018, usER was utilized for all IVF cycles performed by a single clinician. ET were completed only on 
cycles with a usER score of 7 or higher. Monthly average pregnancy rates for usER selected cycles were 
compared to monthly average pregnancy rates for the rest of the clinic (7 physicians) who used standard 
endometrial assessment for cycle selection. Data were combined for fresh and frozen ET cycles. The 
same embryology laboratory was used by all clinicians. 
 
Results: 

usER was used on 316 cycles; 246 of the 316 (78%) usER selected cycles had a score of > 7.0 and 
received ET. The annual pregnancy rate for usER cycles was 128 of 246 (52.0%).  The rest of the clinic’s 
pregnancy rate was 475 of 1205 (39.4%). Comparison of the change in monthly pregnancy rates between 
usER cycles and standard of care cycles results in a 14.6 % (p=0.00025) advantage in the usER group. 
 
Conclusions:  

usER technology may be used to improve pregnancy rates significantly. Utilization of usER resulted 
in conservation of 70 cryo-preserved embryos for use in higher probability usER selected cycles.  
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Introduction: In order to maintain pregnancy rates following single embryo transfer, 

optimisation of embryo culture and selection is crucial. Time-lapse monitoring has the 

potential to play a crucial role by providing sequential images of embryo development and 

minimal disturbance, thereby increasing the probability of selecting embryos with high 

implantation potential. However, transfer of good quality embryos does not always lead to 

successful pregnancy. Therefore in this study a specific morphometric evaluation was 

performed in order to investigate novel variables such as blastocyst area and maximum width 

to identify if these parameters may be correlated with pregnancy outcome in IVF/ICSI. 

Material & methods: A retrospective analysis, including 535 patients was carried out 

between April 2014 and August 2018. Elective single embryo transfer (eSET) at blastocyst 

stage was performed for all 535 patients. Embryos were cultured individually in 6.0% CO2, 

5.0% O2, 89.0% N2, using single step medium (GTL™ Vitrolife, Sweden) and time-lapse 

incubator (Embryoscope time-lapse Vitrolife). All the embryos were evaluated using 

calibrated annotation tools of the Embryoviewer. Drawing tools were used to measure 

specific variables such as the maximum blastocyst width and blastocyst expansion. Data 

obtained was assessed in terms of implantation (IR) and clinical pregnancy rate (CPR). 

Statistical analysis was performed with Chi-squared test.  

Results: Implantation and clinical pregnancy rates improved significantly (p<.05) when 

blastocyst width was > 170 µm (IR: 71.0% and CPR: 66.4%) versus IR of 35.3% and CPR 

33.1% when the blastocyst width is <170µm. The same observations was made for blastocyst 

area, our results show that increasing blastocyst area is significantly (p<.05) correlated to 

higher implantation and pregnancy rates. Blastocyst area between 10.000-19.999 µm2 

reached an implantation and clinical pregnancy of 37.4% and 35.5%, compared to 61.9% and 

58.6% when the blastocyst area was between 20.000-29.999 µm2. The highest pregnancy 

outcome was obtained when blastocyst was between 30.000-45.000µm2 (IR: 78.2% and CPR: 

71.0%).                

 

Conclusions:  Although our analysis variables show a clear influence over the implantation 

rate and clinical pregnancy rates, a larger sample size would be necessary to confirm these 

observations. However, a consolidation of our variables in embryo selection could result to 

the establishment of a new algorithm to improve embryo selection at the blastocyst stage. 
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Introduction:  
Even after the transfer of a high-grade embryo, in vitro fertilization (IVF) cycles are not always 
successful. The quality of the embryo is considered to be a key determinant of success. 
However, synchronization between endometrial receptivity and embryo crosstalk is required 
for implantation and thus a successful IVF cycle.  
The imperfect nature of morphologic assessment has shifted research toward endometrial 
receptivity as a key factor in successful embryo implantation.2 Many research studies have 
investigated possible biomarkers for endometrial receptivity and their role in achieving a 
pregnancy. 
Studies have focused on global gene expression and proteins extracted from endometrial 
biopsies. However, owing to the invasive nature of biopsies, this approach is not favoured 
among fertility groups, and less invasive procedures have been sought. The analysis of 
endometrial fluid has only recently been entertained, and metabolomic profiling of this fluid is a 
new concept. Determining the metabolomic profile of endometrial fluid could lead to identifying 
key factors responsible for failed IVF cycles. 
Our study aims to assess the feasibility of using nuclear magnetic resonance (NMR) 
spectroscopy and mass spectroscopy (MS) to analyze the metabolomic profile of endometrial 
fluid.  
 
Methods:  
Our study sample included 20 patients undergoing infertility investigations at Atlantic Assisted 
Reproductive Therapies in Halifax. Inclusion criteria included patients undergoing infertility 
investigations at AART. Exclusion criteria included a positive pregnancy test, known infections, 
history or known endometrial cancer. Endometrial lavage was obtained by flushing the cavity 
with 5cc of normal saline at the time of routine sonohysterography. Metabolites were identified 
by use of 1H NMR spectroscopy and MS techniques.  
 
Results:  
We identified 121 metabolites using MS. The concentrations of the metabolites in endometrial 
fluid varied. The metabolomic profile was characterized by pronounced concentrations of 
glucose, creatinine, glycine, alanine, serine, proline, valine, threonine, taurine, putrescine, 
hydroxyproline, aspartic acid, glutamine, glutamic acid, methionine, histidine, arginine, 
serotonin, tryptophan, ornithine, lysine, spermidine, spermine sarcosine, creatine, and 
methylhistidine. 
Contrary to MS, the results of NMR did not produce any detectable metabolite concentrations.  
 
Conclusion: 
MS-based metabolic profiling of endometrial fluid can successfully be applied for the analysis 
of endometrial fluid. Metabolomic biomarkers may help to improve our understanding of the 
pathogenesis of infertility and lead to the identification of new biomarkers for optimizing 
implantation success and thus IVF outcomes. 
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Introduction: Feelings of stress and isolation are common among people with infertility [1, 2]. 

Online forums allow people to exchange experiences and receive support from others who 

understand the challenges of infertility [3]. Infotility is a mobile health app developed by 

researchers and healthcare professionals to provide information and support to fertility patients. 

It includes an online forum monitored by trained peer supporters. The present study aims to 

evaluate Infotility and compare indices of mental well-being in three groups of app users: active 

posters on the forum, lurkers who read messages but did not post and those who did not access 

the forum. 

 

Materials & Methods: 201 participants were recruited at fertility clinics in Montreal and 

Toronto to test Infotility. Before using the app, participants completed a background 

questionnaire, the Perceived Stress Scale (PSS-4) and the Generalized Anxiety Disorder Scale 

(GAD-7). Google Analytics determined whether participants were posters, lurkers or non-users 

of the forum. One-way analysis of variance was used to compare the PSS-4 and GAD-7 scores of 

these 3 groups. Responses to open-ended questions about what app features users liked best and 

least were examined for general themes.  

 

Results: Of the 201 app users, 18.4% were posters, 30.3% were lurkers and 51.2% were non-

users. Posters reported higher levels of perceived stress and anxious symptomatology than 

lurkers and non-users. Compared to lurkers (M=5.63, SD=4.56), posters (M=9.94, SD=5.95) 

scored significantly higher on the GAD-7 (p=0.001). Compared to non-users (M=6.56, 

SD=2.99), posters (M=8.31, SD=3.42) scored significantly higher on the PSS-4 (p=0.017). 

Participants appreciated being able to share their feelings and read about the experiences of 

others, and indicated that even if they did not post they were comforted by the support given to 

others. 

 

Conclusion: This study suggests that the Infotility forum was of particular interest to users 

experiencing psychological distress. The forum provided support and opportunities to share 

one’s own experiences, and participants derived comfort and useful information from the 

experiences of others.  
 

 

References 

 

1. Greil, A.L., K. Slauson-Blevins, and J. McQuillan, The experience of infertility: a review of 
recent literature. Sociology of Health & Illness, 2010. 32(1): p. 140-162. 

2. Hinton, L., J.J. Kurinczuk, and S. Ziebland, Infertility; isolation and the Internet: A 
qualitative interview study. Patient Education and Counseling, 2010. 81(3): p. 436-441. 



3. Malik, S.H. and N.S. Coulson, 'They all supported me but I felt like I suddenly didn't 
belong anymore': an exploration of perceived disadvantages to online support seeking. J 
Psychosom Obstet Gynaecol, 2010. 31(3): p. 140-9. 

 

322/375 words, 2191/2200 characters 

 



Prevalence of thrombophilia mutations among patients with first trimester miscarriages 

Svetlana Madjunkova1, Siwei Chen1, Rina Abramov1, Ran Antes1, 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  

Keywords: Thrombophilia mutations, miscarriage, folate metabolism, products of conception  

Objective:  

Spontaneous abortion is a significant clinical problem of different etiology Certain thrombophilia gene 

mutations have been associated with an increased risk of miscarriage. In addition, mutations in folate-

related genes can lead to abnormal chromosomal segregation during meiosis as one of the most 

common cause of miscarriage and contribute to impaired coagulation homeostasis. The purpose of this 

study was to evaluate prevalence of specific thrombophilia and folate metabolism mutations in women 

experiencing first trimester (T1) miscarriages and their products of conception.  

Methods: This is a retrospective study on 86 patients experiencing T1 miscarriage and their products of 
conception (POC) (n=101). All POC DNA samples were confirmed to be fetal and had aneuploidy 
screening with NGS. We analyzed 10 different mutations in thrombophilia- and folate-related genes 
(Factor V-Leiden G1691A, Factor V-H1299R, Factor II-G20210A, Factor XIII-V34L, PAI-I -675 4G/5G, FGB -
455G/A, MTHFR-C677T and -A1298C, MTR-A2756G, and MTRR- A66G) using single base sequencing 
methodology. SSPS package was used for statistical analysis, and p<0.05 with CI 95% was considered as 
significant.  
Results: Aneuploidy was detected in 47.5% (48/101) POC, and rest were euploid.  Women with 
aneuploid fetuses had significantly higher homozygous MTHFR A1298C mutation frequency than those 
who had euploid fetuses (p=0.04, [CC] genotype 18% vs 4%, respectively). However, this difference was 
not detected in the fetuses. Minor allele frequency and genotype frequencies of MTHFR C677T, MTR 
A2756G and MTRR A66G mutations as well as for Factor V-Leiden G1691A, Factor V-H1299R and Factor 
II-G20210A mutations were similar between the studied groups. PAI-I -675 4G/4G genotype was more 
frequent in women with euploid fetal losses (22%) vs implanted (9%) (p=0.08, non significant-NS). 
Overall mutation load in tested samples was 4.2mutations±1.5 [ 1.77±0.8-thrombophilia and 2.45±1.16-
folate metabolism] and was similar between both groups of fetuses and their mothers). 
 
Conclusion: Our study found a high mutational load in the 10 folate metabolism and thrombophilia 

genes we studied in the mother and fetus. MTHFR 1289C mutation was more prevalent in women with 

miscarried aneuploid fetuses which may have implication in the etiology of aneuploidy and suggests that 

there is a potential for preventative therapy.    
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Introduction: Inadequate endometrial receptivity and thickness are proposed as major causes for 

recurrent implantation failure (RIF) but current therapies remain relatively ineffective. Recent studies 

suggest that platelet-rich plasma (PRP) can promote endometrial growth and improve pregnancy 

outcomes for RIF and/or thin endometrium (TE) patients. However, heterogeneous PRP preparation 

methods were used, and how PRP promotes endometrial growth remains unclear. We aimed to optimize 

and standardize the isolation of autologous PRP (aPRP) and compared to commercially-sourced pooled 

human platelet lysate (pHPL), evaluate its effect on primary human endometrial cell (EC) proliferation. 

We hypothesize that pHPL compared to aPRP will better promote EC proliferation and allow for 

standardized treatments. 

 

Materials and Methods: Institutional REB approval was obtained (REB #34490, University of 

Toronto). Endometrial tissue was biopsied from patients with previously successful pregnancies 

(control), with RIF, and/or TE at the CReATe Fertility Centre, Toronto. Primary epithelial ECs (EECs) 

and stromal ECs (ESCs) were isolated and cultured separately. Autologous and non-autologous whole 

blood was collected from patients and healthy donors respectively. Three double-spin centrifugation 

protocols were compared to optimize PRP isolation. Freshly isolated PRPs and freeze-thawed PRP to 

produce platelet lysate (PL) were compared to assess yield and purity by flow cytometry, ELISA, and 

Proteome ProfilerTM for immune and growth factors. Cells were treated with 5% PL or pHPL for 24 or 

48 hours, and proliferation was assessed using cell counting kit (CCK-8) assays and 

immunocytochemistry for Ki67.  

 

Results: Our fastest double-spin isolation protocol (900 rcf for 5 minutes then 1500 rcf for 15 minutes) 

revealed higher CD45-CD41+CD61+ events and PDGF-BB yield. Freeze-thawed PRP (PL) had greater 

PDGF-BB content than freshly isolated PRP, and thus PL was optimal both for yield and experimental 

feasibility. Both prepared PL and pHPL displayed comparable amounts of immune and growth factors 

and effectively stimulated EC proliferation in vitro. aPL displayed greater stimulation of EEC 

proliferation when compared to pooled PL (from 3 healthy donors) and pHPL. Furthermore, 48-hour PL 

treatment improved EEC proliferation. 

 

Conclusions: These studies provide the groundwork for production of aPL for treatment of RIF and/or 

TE. Our results suggest that PL strongly promotes EC proliferation, especially aPL. We predict that aPL 

also increases the expression of biological markers necessary for endometrial receptivity, and this will 

be our next investigative avenue.  
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INTRODUCTION: 

How do individuals and couples disclose the use of donor sperm to their donor-conceived 
children?  The importance of disclosure in parent–child relationships after assisted 
reproduction with donor sperm, is well recognized.1 

METHOD: 

Between 2014 and 2018 194 children were born from assisted reproduction with anonymous 
donor sperm at Olive Fertility Centre.  An electronic survey was sent to 182 individuals whose 
contact information was available through our electronic medical record (30% return).  

RESULTS: 

Fifty four surveys were completed with 30/54 identifying at heterosexual, and 24 identifying 
as bisexual or homosexual. 

Of those who did not disclose to their children at the time of the survey, “my children are not 
old enough, though I will in the future” was the response of 90% of respondents. 

Twenty one respondents indicated they would use books to start the dialogue and explain in a 
“matter of fact” way, “honestly and openly”. Only 1 (heterosexual) had no plans to disclose 
as “they have a father”. 

Parents used a variety of ways to tell their children, ranging from using books (7) and/or 
simply discussing “how babies are made” (12).  For example, “Mom had eggs and Dad had 
fertilizer. Dad’s fertilizer stopped working so fertilizer from a donor helped make the new  
baby.” “Doctors can help people make babies.” 

The reactions of the children (31 responded) were stated as “normal”, “curious”, “neutral”, 
“matter of fact”. Only 1 relayed both negative and positive reactions. 

Bisexual or Homosexual 
N = 24

Heterosexual 
N = 30

Single (%) 4 (17%) 18 (60%)

Had disclosed to child 17 (71%) 14 (47%)

Average age at disclosure 2.5 years 3.4 years

Positive or neutral reaction 
from child

24 (100%) 13 (93%)



Of those who disclosed, all were satisfied with the age when this was discussed, except 1 
(homosexual) who would have discussed at an earlier age. Most added that the discussion is 
on-going and age-related. 

QUALITATIVE INTEPRETATION: 

Discussing diversity, gender, roles, and differences in building families was important. Love 
for the child was an ongoing theme in comments. Clarifying the family make-up with friends 
and particularly with teachers was deemed valuable.  The fact that telling children is an 
ongoing process was stressed frequently. 

SUMMARY: 

There were no significant differences in the timing or experience of disclosure of donor-sperm 
conception between heterosexual and homo/bisexual people.  
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Abstract 

 

Introduction: Few clinical options for fertility preservation are available to women with cancer. 

Although vitrification of oocytes/embryos obtained from IVF cycles has been used successfully 

in the fertility preservation program, controlled ovarian stimulation (COH) is contraindicated for 

patients with certain forms of cancer. In addition, many cancer patients have limited time to do 

COH before therapy.  In these cases, immature oocyte collection followed by in vitro maturation 

(IVM) can be an alternative. This vitrification technique has also been applied to cryopreserve 

oocytes/embryos obtained from IVM program, but data about clinical outcomes is limited. 

The aim of this study was to evaluate post-thawing outcomes of immature oocytes collected by 

transvaginal aspiration in a fertility preservation program for women with cancer. 

 

Methods: We conducted a retrospective cohort study of patients treated in a university based 

IVF center for 15 years (2003-2018). We reviewed the records of 213 cancer patients who 

underwent IVM cycles (n=237) for fertility preservation for cancer. All embryos and oocytes that 

were vitrified and warmed were included in the study. Post-warming outcomes were evaluated. 

 

Results: Thirty-two stored IVM embryos from eight patients (12 cycles) were warmed (mean = 

2.7 (range:1-4)). Survival rate per embryo was 92.4 % and 24 embryos (mean=2.0) were 

transferred. Three patients became clinically pregnant (25.0% per cycle), resulting in the normal 

delivery of a healthy baby, one ongoing for 34 weeks and one miscarriage. Live birth/ongoing 

pregnancy rate per patient was 25.0% (2/8). In the IVM oocyte cryopreservation, 77 oocytes 

were warmed from 8 patients (9 cycles), survival rate per oocyte was 71.6 %, 56.8 % normal 

fertilization and cleavage rate per embryo was 68.1%. Two cycles of embryo transfers were 

canceled due to no cleavage. Out of 7 ET cycles, there were 2 biochemical pregnancies, but no 

clinical pregnancy. 

 

Conclusions: IVM embryos can be stored with a reasonable result for cancer patients. However, 

cryopreservation of oocytes collected from IVM has poor outcome, and more data is needed. 

 

Keywords: Cancer, fertility preservation, immature oocyte, in vitro oocyte maturation, 

vitrification 
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Introduction: Chromosomal abnormalities observed in human preimplantation embryos are the most 

frequent causes of implantation failure, early miscarriages and live born children with aneuploidy 

syndromes. Preimplantation genetic testing for aneuploidy (PGT-A), by selective transfer of 

chromosomally normal embryos may increase the success rate of IVF cycles, and substantially reduce 

the risks of adverse reproductive outcomes. However, mosaicism is thought to be one of the major 

biological limitations for PGT-A diagnosis with single trophectoderm biopsy, mosaicism is defined as the 

presence of two or more cytogenetically distinct cell lines. Next generation sequencing (NGS) is widely 

used for PGT-A presently, which has competitive sensitivity of mosaicism detection compared to other 

screening approaches (e.g, array comprehensive genomic hybridization, aCGH).  The objective of this 

study was to investigate the mosaicism detection rate within the blastocyst by using NGS to evaluate 

whether the trophectoderm biopsy represents the chromosome status of the embryo. In addition, to 

explore the potential clinical consequences of the mosaic embryos by analyzing TE and ICM samples 

separately.  

Materials and Methods: Donated blastocysts were dissected from different parts of the embryo, either 

TE with separated ICM or TE mixed with ICM (TE+ICM). Biopsied samples were subjected to whole 

genome amplification (Sureplex, Illumina) and library preparation (VeriSeq PGS, Illumina) before 

sequencing with MiSeq (Illumina). The sequenced data were exported and analyzed for chromosome 

aneuploidy with Bluefuse Multi software.  

Results: Thirty two embryos were donated by 12 patients (PGT-A:5; PGT-SR:4; PGT-M:3) who 

underwent IVF cycle and PGT procedure. Sixteen embryos with two or more TE+ICM samples (group A) 

and 16 embryos with two or more TE plus separated ICM samples (group B) were analyzed for 

chromosomal abnormalities.  



In group A, three embryos showed discrepancy in results among samples. One embryo was diagnosed 

as euploid-aneuploid mosaic: one sample from TE+ICM showed aneuploidy whereas the other two 

samples were euploidy. Other two embryos were diagnosed as aneuploidy or complex abnormal mosaic 

among samples. In group B, again, three embryos showed discrepancy in results among samples. Only 

one embryo was diagnosed as euploid-aneuploid mosaic: two samples from TE showed aneuploidy 

whereas ICM as euploid, this could lead to confine placental mosaicism. Other two embryos were 

diagnosed as aneuploidy mosaic in both TE and ICM samples. In total, 6 out of 32 blastocysts showed 

discordant mosaic results, in addition, a possible false positive rate of 6.25% (1/16, group B) was 

observed if only one sample per embryo was analyzed.  

Conclusion: Nineteen percent (6/32) mosaicism rate was obtained in these groups of blastocysts. The 

potential wastage of embryos based on a false positive result obtained from a single TE biopsy was 

6.25%. The clinical outcome of a mosaic embryo may depend upon the proportion of normal and 

abnormal cells present in the blastocyst.  
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Introduction 
 
The experience of infertility can increase psychological, physical, and financial stress on an individual/couple.  
Those undergoing fertility treatment often make lifestyle choices that may negatively impact pregnancy rates1,2.  
Specifically, obesity can impair reproduction in both women and men, and lifestyle modification is considered first-
line treatment3.  As studies have shown that group, mindfulness and CBT-based interventions have been beneficial 
to patients4, the purpose of this study was to examine the impact of a diet, lifestyle and stress-reduction group-
based, educational model of care on weight loss and perceived stress.   

 
Methods  
Nineteen participants were enrolled in a 6-week evidence-based group educational program providing support on 
healthy diet, lifestyle and stress-reduction behaviours.  Participants were provided information in a lecture-style 
format and also trained on stress reduction techniques. Pre and post program, participants completed body mass 
index (BMI) measurements and standardized questionnaires (including Perceived Stress Scale [PSS]). 

 
Results  
Post-program survey data (15 of 19) and BMI (11 of 19) were collected.  Pre-program mean BMI was 25.3 ± 4.9 
mg/m2, post-program mean BMI was 24.8 ± 4.6 kg/m2  (-0.49 ±0.51 kg/m2, p=0.014). Perceived stress was reduced 
from pre-program to post-program (19.7±7.1 to 15.3±7.1, p=0.04).  Program material was rated as very useful 
(average = 4.67/5), 86.6% enjoyed the group format, and all were exceptionally likely to recommend this program 
(median=5, IQR=5). Qualitative feedback showed that trust in facilitators and co-attendees was critical for a safe, 
supportive dynamic, although divergent views on the quantity and depth of topics were exhibited.  

 
 
Conclusion  
Limitations of the study include; 

1) Small sample size  
2) loss to follow-up  
3) Facilitators and co-participants likely influenced each participant’s experience  

 
1 Domar A, Rooney K, Milstein M, Conboy L. Lifestyle habits of 12,800 IVF patients: Prevalence of negative lifestyle 

behaviors, and impact of region and insurance coverage. Human Fertility. 2015;18(4):253-257. 
2 Gormack A, Peek J, Derraik J, Gluckman P, Young N, Cutfield W. Many women undergoing fertility treatment 

make poor lifestyle choices that may affect treatment outcome. Human Reproduction. 2015;30(7):1617-1624. 
3 Obesity and reproduction: a committee opinion. Practice Committee of the American Society for Reproductive 
Medicine. Fertility and Sterility. 2015;104(5):1116-112. 
4 Domar A, Seibel M, Benson H. The Mind/Body Program for Infertility: a new behavioral treatment approach for 
women with infertility. Fertility and Sterility. 1990;53(2):246-249. 
 



4) No matched controls and no long-term pregnancy follow-up, adding elements of bias and subjectivity 
to the findings  

 
This feasibility study indicates that patients of a fertility clinic are willing to participate in, and are satisfied with a 
6-week group program to learn how to implement positive diet, lifestyle and stress-modification behaviours.  Early 
data show that this format of care may have an impact on weight and perceived stress, encouraging future 
research on this care model. 


