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Introduction: 
 
Oocyte cryopreservation (OC) is a technique to maintain reproductive autonomy.  SET 
results in low multiple pregnancy rates, however little is known about outcomes in 
autologous oocyte freezing cycles. The purpose of our study is to compare pregnancy 
outcomes of SET & DET with autologous frozen oocytes.  
 

Materials and Method:  

 

A retrospective cohort study conducted at a single center (January-2012 and December-
2018). 114 patients with frozen oocytes. 67 patients underwent SET and 47 underwent 
DET. All had normal uterine cavity, no hydrosalpinges, no thyroid or prolactin 
abnormalities. The Continuous data were analyzed using one-way ANOVA. Categorical 
data were analyzed using chi-squared. Multivariate-logistic-regression was used to 
control for confounding effects of female age and blastocyst or cleavage transfer. Data 
is presented as mean±SD or percentage.  
 

Results: 
 

SET patients were 36±5 and DET were 39±5 years old (p=0.001) . 72 % were cleavage 
and 28 % were blastocyst transfers.  Among cleavage stage embryos, 47.5 % had SET 
and 52.5 % had DET. Among blastocyst transfers, 84.4 % had SET and 15.6% had DET.  

There were no differences observed in pregnancy rate for SET (40.3%) vs. DET (36.2%) (P 

= 0,78) in all age groups. The live birth rate did not differ between SET (28.4%) & DET 
(19.1 %)  (P= 0.26) in all age groups. Effect of age on pregnancy outcome when stratified 
was non contributory and did not results in significant differences when grouped as <35, 
35-39 or ≥40 years of age.  

The multivariate multilevel analysis provided an adjusted OR [95% CI] of 1.85-[0.46 – 
7.44] for pregnancy, 0.497-[0.05 – 4.86] for clinical pregnancy, and 0.82-[0.11 – 6.29] for 

live birth when comparing SET & DET. 

 Multiple pregnancy rates were lower in the SET (0%), compared with DET group (44.4%) 
(p= 0.002). 

Discussion: 
 



There were no differences in live birth outcomes between SET & DET in autologous 
frozen oocyte cycles. DET resulted in increased rates of multiple pregnancies. As such 
SET is a viable option in autologous frozen oocyte cycles, and likely safer than DET.  
 
 
 



Predictive ability of blastocyst expansion stage and grade on reproductive outcomes in 
elective fresh embryo transfer with early blastocysts versus expanded blastocysts 
Alyson Digby 1, Lesley Roberts 1,Mary Margaret Brown 1, Megan Dufton1,2, Renda 
Bouzayen1,2 
1 Dalhousie University, Halifax, Nova Scotia, Canada; 2 Atlantic Assisted Reproductive 
Therapies, Halifax, Nova Scotia, Canada 
 
Introduction 
 
Within Canada in 2017, 33,092 IVF cycles were initiated, and 23,044 embryos transferred(1). 
Typically, transfer occurs day 3 at the cleavage stage or day 5 at the blastocyst stage. Allowing 
embryos to mature prior to transfer permits self-selection of the “best quality” embryos, 
leading to higher pregnancy rates. This encourages patients to transfer fewer embryos, 
decreasing multiple gestation rates(2). A challenge is identifying which embryo has the highest 
likelihood of progressing to pregnancy. In 2011, a consensus document reviewed evidence for 
grading and developed a standard guideline(3). The purpose of this study is to determine if 
blastocyst stage and grade is predictive of pregnancy. 
 
Methods 
 
A retrospective cohort study drawing data from the Atlantic Assisted Reproductive Therapies 
database and patient charts between January, 2005 and June, 2014 was completed. Clinical 
outcomes between single embryo transfers of an early blastocyst, blastocyst or an expanded 
blastocyst were compared. Blastocyst grade and expansion stage was coded by an 
embryologist.  Only fresh, single embryos transferred on day 5 of culture were included. Data 
was excluded if the embryo transferred was a morula, cleavage stage or grading details were 
missing. Pregnancy was defined as fetal cardiac activity on early ultrasound.  On selected data, 
log-binomial regression models were used to test the association between pregnancy and total 
embryo score stratified by stage (early blastocyst, blastocyst, expanded blastocyst).  Pair-wise 
comparisons between each stage were conducted.   
 
Results 
 
The total embryo score was significantly associated with pregnancy in those transferred with an 
expanded blastocyst (1.12, 95% CI: 1.02 – 1.25).  Using pair-wise comparisons of  pregnancy 
rate in each stage, the probability of pregnancy in those transferred as an expanded blastocyst 
(58.9%) was found to be significantly different from early blastocyst (31.6%) and a blastocyst 
(36.6%) transfers. 
 
 
Conclusions 
Overall, the results demonstrated the importance of blastocyst expansion on the likelihood of 
pregnancy. This study suggests grading earlier stages of blastocyst development may not be 
beneficial for predicting pregnancy rates, yet it may be useful amongst fresh expanded 



blastocysts. Interestingly, the grade of an early blastocyst or blastocyst did not significantly 
impact the likelihood of creating a pregnancy. However the grade of an expanded blastocyst, 
when stratified in the same manner, showed that a higher score was significantly associated 
with increased rates of pregnancy.  
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Introduction: Our data suggest that first trimester (FTM) and term human umbilical cord 

perivascular cells (HUCPVC) may be good candidates for cell therapy-based onco-

fertility preservation.  The paracrine properties of FTM HUCPVC can modulate cancer 

cell growth in vitro in a cancer- and HUCPVC-line dependent manner, and in some cases 

have anti-cancer properties.  In this study, our objective was to determine if HUCPVC 

modulate cancer cells in vivo, to assess their safety for oncology patients. 

 

Materials and methods:  This study had REB approval.  5 x106 melanoma cells (SK-

MEL-28) were resuspended in 100uL 25% Matrigel and administered to NODSCID mice 

via subcutaneous injection.  When tumors were palpable, four randomized groups of 

animals (n=5) received a tail vein injection of 1x106 HUCPVC (passage 6) resuspended 

in HBSS (G1, FTM line 1; G2, FTM line 2; and G3,term HUCPVC) or HBSS only (G4).  

Tumors were measured twice per week for 3 weeks by a blinded observer.   

 

Results:    On the day of cell administration, tumor volume for the control group was 64 

± 17mm3 (before cell treatment) and there were no significant differences between 

experimental groups 64 ±  21mm3, 59 ± 12mm3, 56 ± 18mm3  for G1, G2, G3 

respectively (P=0.85).       Tumor volume for animals treated with injection media 

increased  to 122  ± 56mm3 by three week (P=0.06).    Tumor volume for animals treated 

with one line of FTM HUCPVC (G2) was decreased significantly with a final volume of 

46 ± 163 (P=0.016) while those treated with a second FTM line was increased 

significantly to 203 ± 39mm3 (G1) (P=0.001).  Tumor volumes in animals treated with 

term HUCPVC (G3) were not significantly altered from starting volumes, with a mean of 

56.5 ± 18mm3 (P=0.95).    

 

Conclusion: Our data suggest that systemic administration of FTM and term HUCPVC 

can modulate melanoma cell growth in a HUCPVC-line dependent manner.  This is in 

agreement with our previous in vitro studies.  Further studies are required to determine 

whether HUCPVC represent a safe and effective cell candidate for onco-fertility 

preservation in the presence of various tumor types.   
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Introduction: There is emerging evidence that frozen embryo transfers may provide a more 

favourable environment for implantation as compared to fresh embryo transfers. Our objective 

was to compare the outcomes of fresh versus frozen embryo transfers in good prognosis patients 

undergoing an oral contraceptive pill (OCP) pretreated, antagonist protocol. 

Materials & Methods: Subjects undergoing their first or second IVF/ICSI cycle <38 years of 

age in an OCP pretreated GnRH antagonist protocol and a mixed hMG/FSH gonadotropin 

stimulation protocol with supernumerary embryos available for blastocyst cryopreservation were 

eligible for analysis.  Primary embryo transfer was exclusively blastocyst transfer.  Exclusion 

criteria consisted of: rescue ICSI cycles, preimplantation genetic testing, donor oocytes, and 

surrogacy.  The cohort was divided into two groups based on whether they underwent a fresh vs. 

frozen primary transfer. The implantation rates were compared using mixed-effects logistic 

regression to account for the event dependence of double embryo transfer. Logistic regression 

was employed to analyze clinical pregnancy rates.  

 

Results: A total of 615 subjects were included in the study, with 504 in the fresh-embryo group 

and 111 in the frozen-embryo group. There were no differences in the two groups with respect to 

age, BMI, baseline ovarian reserve testing, total gonadotropin dosage used, and duration of 

stimulation.  The implantation rate was higher in the frozen-embryo group as compared to the 

fresh-embryo group (58.9% and 48.2% respectively; OR 1.54; 95% CI 1.01-2.37). There was a 

trend towards a higher clinical pregnancy rate in the frozen-embryo group (OR 1.46; 95% CI 0.96-

2.27). Despite comparable total gonadotropin dose and days of stimulation, the frozen-embryo 

group had higher levels of peak estradiol, number of oocytes collected, and number of embryos 

cryopreserved.  

 

Conclusions: Among good prognosis patients undergoing IVF, frozen embryo transfer was 

associated with improved implantation rates.  Consideration should be given to primary frozen 

blastocyst transfer in this population. 
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Introduction 

Humans twins are formed from either dizygotic (DZ) or monozygotic (MZ) pregnancies. DZ twins can 

develop from two successfully implanted embryos derived from two different fertilized oocytes, 

leading to genetically unique siblings. In vitro DZ twins are produced by superovulation protocols 

and/or transferring two embryos1. MZ twins can develop in vivo or in vitro from a single zygote that 

splits into two genetically identical embryos during early embryonic development. It has been 

hypothesized that assisted reproductive technology (ART) including superovulation; zona pellucida 

manipulation or hardening; extended embryo culture; or temperature fluctuations during culture 

could impact MZ twinning rate2. 

Method  

This is a case report of an embryo that underwent spontaneous identical and euploid twinning while 

cultured in vitro in a time lapse incubator. A 40 years old infertile woman presented to the fertility 

clinic seeking assisted conception. She underwent in vitro fertilization (IVF) treatment with a short 

antagonist protocol and underwent oocyte retrieval in September 2018.  Intracytoplasmic sperm 

injection (ICSI) was performed and all embryos cultured in a time lapse embryoscope incubator. 

Preimplantation genetic testing for aneuploidy (PGT-A) using next generation sequencing (NGS) was 

applied on trophectoderm cells (TE). 

Results  

Ten oocytes were retrieved of which nine were mature MII oocytes and suitable for ICSI. Six normally, 

fertilized 2Pn zygotes, one oocyte did not fertilize and two showed abnormal activation resulting in 

one 1PN and one 3PN. All embryos were cultured in a time-lapse incubator. Six blastocysts were 

formed and were assessed using the Gardner scoring system. All six blastocysts were then subjected 

to TE biopsy.  

Genetic analysis confirmed two day 5 blastocysts, (4AA and 3BC) being balanced euploid while the 

other three embryos were aneuploid. One embryo underwent a twinning process at the blastomere 

stage and both ‘twins’ subsequently reached the blastocyst stage on day 6. These blastocysts were 

graded 4DC and 4CD, respectively and each was separately biopsied and vitrified. The PGT-A results 

confirmed an identical normal balanced euploid karyotype for both embryos.  



Conclusion 

This particular type of division leads to dichorionic diamniotic gestations, which accounts for 25–30% 

of MZ twin pregnancies. In many studies, MZ pregnancy is detected only by ultrasound and 

sometimes inaccurately assessed. We demonstrate in this case report a more reliable method for 

assessing MZ twinning, which could be used in future studies to assess the actual rate of MZ twinning 

following ART. Although this is a rare case it nevertheless creates an ethical dilemma if single embryo 

transfer were considered. Careful discussion and patient counselling is essential as there will be a 

medical concerns if the patient chose to have double embryo transfer.  

To our knowledge this is first case report of blastocyst twining that has captured using time lapse 

incubator subjected to successful separation followed by TE biopsy and NGS analysis. 

1Patchava S, Gelbaya TA et al, 2009 Minerva Ginecol 61(4):347-55. 2Wright VS, chieve LAV et al, 2004  

Human Reproduction 19:1831–1836.  
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Introduction 

More and more IVF centers have chosen to culture all embryos until the blastocyst stage, 
in order to increase implantation rates. It is important to inform couples of their chances of 
getting a good quality blastocyst; especially if the entire embryo cohort is of poor quality. 
The objective of this study was to evaluate the rate of usable blastocysts and the live birth 
rate, in couples undergoing an IVF/ICSI who obtained only poor quality day-3 (D3) 
embryos. 

 

Materials & Methods 

This retrospective cohort study, carried out between 2012 and 2016, analyzed 59 cycles 
of IVF/ICSI that resulted in at least one D3 embryo without any high quality embryos. All 
embryos were cultured until day 5 or 6 and were either transferred, cryopreserved or 
discarded. The embryo quality was scored according to the classification of the Istanbul 
consensus. Thus, D3 embryos were considered of poor quality if the blastomeres had a 
fragmentation rate >25% (= grade 3 embryos) or if the number of cells was less than 6 (= 
slow-development embryos). The usable blastocysts rate was defined by the number of 
transferred or cryopreserved blastocysts (if Gardner score≥2BB) on the number of D3 
embryos. Blastulation and live birth rates were expressed as a percentage and compared 
between the "Grade 3 embryos" and "Slow-development embryos" groups by the Chi2 
test. 

 

Results 

In a total of 136 poor quality D3 embryos, the blastulation rate was 23.5% (compared to a 
mean blastulation rate of 62% in our laboratory), the rate of usable blastocysts was 11% 
and the live birth rate was 26.7% per embryo transfer. Groups of patients with and without 
blastocysts were comparable. The rate of usable blastocysts was significantly lower if they 
originated from grade 3 embryos compared to slow-development embryos (6.8% vs 
24.2%, p=0.0054). The live birth rates were comparable by origin of blastocysts. 

 

 

Conclusions 
A cohort composed entirely of “rejected” embryos can result in a transferable blastocyst 
and live birth. It appears that the high fragmentation rate of blastomeres is associated with 
a poorer prognosis than the decreased number of cells on D3. This study could improve 
the counseling of these couples. 



Live birth rates in couples with very low total motile sperm count (TMSC): Is there a place 
for intrauterine insemination (IUI) in the time of in vitro fertilization (IVF)? 

Christian Couturier1, Carolanne Gagnon2, Andréanne Bissonnette1, Valeria Akim3, Suzanne 
Provencher3, Camille Sylvestre1,3, Elias Dahdouh1,3, Julio Saumet1,3 

1. Ob/Gyn department, Université de Montréal, Montreal (Qc); 2. Faculty of Medicine, McGill University, 
Montréal (Qc); 3. ART Center, Obstetrics and gynecology department, CHU Sainte-Justine, 3175 Chemin 
de la Côte-Sainte-Catherine, Montréal, (Qc) H3T 1C5 

Introduction/Objective: 

Several studies have attempted to establish the minimum threshold value of TMSC 

required to have an acceptable pregnancy rate, but no consensus emerges. The objective 

of this study is to determine the live birth rates (LBR) of infertile couples with very low 

TMSC at the time of intrauterine insemination (IUI). 

Method: 

We conducted a retrospective cohort study at a single assisted reproductive technology 

(ART) university hospital center, from February 2013 to October 2017 among women 

who received intrauterine insemination (IUI) treatment. The primary outcome was the 

live birth rate (LBR) per IUI cycle according to TMSC. Clinical Pregnancy Rates (CPR) 

and LBR were analyzed using the Chi-square (X2) statistical test. 

Results: 

2700 IUI cycles were included in our initial analysis. The mean age of the female 

patients was 33.57 years (+/- 4.4 SD). In total, 302 pregnancies (clinical and live births) 

occurred, with a clinical pregnancy rate of 9,3% per cycle. The pregnancy rate and the 

clinical pregnancy rate with a TMSC <1million was 7.32% per cycle and 5.85% per 

cycle respectively, compared to a rate of 11.5% per cycle and 9.54% per cycle when 

the TMSC was > 1million. There were more LBR when the TMSC was >1million 8% 

vs. 3.9% (p = 0.03). Women older than 35 years had a lower PR when the TMSC was 

<10 millions (p=0,025) when compared to women ≤ 35 years old (7,16% per cycle and 

10,8% per cycle respectively). A TMSC of > 10million remained an important predictor 

of pregnancy regardless of the type of infertility (RR 1.29 p = 0.049, 95% CI 1.001-

1.670). 

Conclusion: 

Pregnancy rates are greatly influenced by the TMSC. A TMSC > 1million is 

associated with a higher LBR. IUI is less likely to be associated with a live birth when 

women are older than 35 years of age and when the TMSC is < 10 millions. 
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Introduction: In a previous study, a mixed protocol of highly purified menopausal gonadotropine 

(Menopur) and Rekovelle was used to increase the number of utilizable blastocysts on day 5 

and day 6 of embryo culture. The Rekovelle algorithm was used to determine the dose for each 

patient taking into consideration weight and AMH level measured with Elecsys from Roche. In 

this work we assessed the possibility of using Access automatic assay from Beckman Coulter to 

measure AMH values instead of Elecsys. In order to do so, we studied the correlation between 

both techniques.  

Material & methods: We collected serum samples from patients undergoing an in vitro 

fertilization cycle to compare the AMH values obtained with Elecsys and Access. The samples 

were obtained at two sites: Olive fertility centre (48 patients) and Ovo clinic (17 patients). Both 

sites quantified AMH using Access in-house and a sample of each participant was sent to a 

central laboratory (CReATe laboratory) to quantify AMH using Elecsys. A statistical analysis was 

performed using the GraphPad Prism software, version 5.04, La Jolla, California USA. 

Results: The correlation between the two techniques was assessed. A strong correlation was 

found between the Access and Elecsys assays carried out at Olive Fertility centre and CReATe 

laboratory (48 samples, R2 =0.9300, p<0.0001, and pearson r= 0.9644, p<0.0001) and Ovo clinic 

and CReATe laboratory (17 samples, R2 = 0.9508, p<0.0001, and pearson r=0.9751, p<0.0001).  

Conclusions: We observed a strong correlation between the results of the Elecsys and the 

Access assays for AMH quantification. Accordingly, both assays could be used to determine the 

AMH values required by the Rekovelle algorithm.  

 

Key words : AMH, Rekovelle, automated assay, correlation study 
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Introduction: Infotility is an app designed to provide fertility patients with reliable and clear 
information about treatment, and access to a peer support forum. Health literacy should be 
considered when evaluating eHealth resources, since it may impact health behaviours [1]. 
eHealth literacy is the ability to find, understand and apply online health information [2]. This 
study explores the relationship between eHealth literacy and Infotility use.  
 
Materials & Methods: 166 people were recruited from Montreal and Toronto fertility clinics. 
Prior to using the app, participants rated their eHealth literacy on the eHealth Literacy Scale 
(eHEALS), a scale with 8 items rated from 1 (strongly disagree) to 5 (strongly agree) [2]. We 
added 2 items about one’s comfort level interacting on online health forums (eHEALS-
interactive; 10 items). Google Analytics generated information and forum engagement indices 
that combined page views, time per page and unique page views. Spearman’s correlations 
examined the relationships between eHealth literacy, perceived usefulness of the Internet in 
making health decisions and engagement.  
 
Results: The sample had high eHealth literacy as measured by eHEALS (M=26.93, SD=5.59) and 
eHEALS-interactive (M=33.45, SD=6.75). People with higher eHealth literacy reported that they 
found the Internet more useful in making health decisions than those with lower eHealth 
literacy: rs(160)=.47, P<.001). Though the eHEALS was not related to engagement, those with 
lower eHEALS-interactive scores were more engaged with the app’s information (rs(95)=-.30, 
P=.03) and forum (rs(49)=-.30, P=.031).  

 

Discussion: Participants with lower eHealth literacy were more engaged with Infotility. This may 
be because the app synthesizes relevant information and simplifies medical concepts. Those 
with lower eHealth literacy may find reading about others’ experiences on the forum an 
important source of information. Those with higher eHealth literacy may not trust forum posts 
and look for more in-depth scientific information. Our results suggest that the app may be an 
accessible method of information provision and support, particularly for those with lower 
eHealth literacy.  
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Introduction 

Patient empowerment (PE) is the process through which patients gain a sense of control over their 

health and ability to manage their illness. Fertility patients may benefit from interventions that 

foster PE to better manage the psychological distress associated with infertility, which involves 

feelings of loneliness, uncertainty and loss of control. Mobile health (mHealth) offers an 

innovative solution to empower patients. The aim was to examine whether use of an mHealth app 

can improve PE.  

 

Materials & Methods 

A pre-post design study evaluated Infotility, a new mHealth app providing practical information 

on infertility, its treatment and associated psychosocial issues, as well as a forum for sharing lived 

experiences and emotional support. 152 fertility patients tested the app for 8 weeks, during which 

time activity on the app was monitored. Engagement was measured by number of pages visited, 

time on page and page-views per session for the information section, forum section and overall 

app. PE, perceived stress (PSS), and quality of life (QOL) were captured by self-report 

questionnaires pre and post intervention. 

 

Results 

PE correlated negatively with PSS (-.549, P<.005) and positively with QOL (.602, P<.005). 

Women reporting less pre-PE used the app (-.195, P<.05), particularly the information sections (-

.222, P<.05), significantly more than women with greater PE. Men reporting less pre-PE used the 

forum significantly more than men with greater PE (-.759, P<.05). Although overall PE did not 

differ between the pre and post-surveys, engagement with the forum was found to moderate the 

relationship between stress and change in PE for men (=5.876, t=2.176, P<.05), such that stressed 

men who used the forum reported an increased PE. 

 

Discussion 

People with lower initial PE were more engaged with the app, suggesting that Infotility may be a 

helpful resource to these patients as it provides tools to better understand infertility, navigate 

treatment, cope and feel supported. Stressed men may be especially empowered by mobile access 

to peers as it offers a safe and anonymous place to express feelings, and obtain validation, 

emotional support and knowledge. 
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Introduction: Hypothyroidism, if untreated, increases the risk of pregnancy loss. Initiating treatment when 

TSH is > 4 mIU/L reduces that risk1. Treatment when the TSH is > 2.5 mIU/L may be beneficial; however, 

evidence is mixed1. Presence of Thyroid Peroxidase antibodies (TPOAb) could also be an indication for 

treatment1, and may be more prevalent in those with recurrent pregnancy loss (RPL)2. This study asked the 

following two questions: (1) What is the prevalence of hypothyroidism and thyroid autoimmunity in the RPL 

population? (2) Does initiating levothyroxine treatment based on Thyroid Stimulating Hormone (TSH) > 2.5 

mIU/L or thyroid autoimmunity improve pregnancy continuation rates in recurrent pregnancy loss (RPL) 

patients? 

Design: Retrospective cohort study. 

 

Materials and Methods: We assessed the medical records of 1064 women who attended the Recurrent 

Pregnancy Loss Clinic at BC Women’s Hospital, Vancouver, Canada. Subjects were classified as either 

euthyroid (TSH 0.1 - ≤ 2.5 mIU/L), borderline-subclinical hypothyroid (borderline-SCH, TSH 2.5 –  ≤ 4 

mIU/L), or subclinical hypothyroid (SCH, TSH 4 – ≤ 10 mIU/L). For subjects with ≥2 unexplained 

pregnancy losses and a subsequent pregnancy with known outcome, we compared the pregnancy 

continuation rate past 10 weeks of treated and untreated borderline-subclinical hypothyroid (n = 98) and 

untreated euthyroid (n = 279) subjects, and between subjects with positive and negative TPOAb status. 

 

Results: 72% were euthyroid (721/992), 19.4% (192/992) were borderline-SCH, and 5.4% (54/992) were 

subclinically hypothyroid (SCH). 21% of subjects received treatment with levothyroxine. 58.7% of subjects 

had a TPOAb test, which was positive in 9.25% (37/400) in euthyroid, 16.5% (22/133) in borderline-SCH 

subjects, and 35.3% (12/34) in SCH subjects. Treatment did not improve pregnancy continuation rates in 

borderline-SCH subjects (p = 0.392). There was no difference in pregnancy outcomes based on TPOAb 

status and treatment for borderline-SCH subjects (p = 0.868), or based on TPOAb status for euthyroid 

subjects (p = 0.267). 

 

Conclusions: Treatment of hypothyroidism in pregnancy should be initiated based on a TSH > 4 mIU/L. 

Treatment initiation based on thyroid autoimmunity or a TSH > 2.5 mIU/L may result in overtreatment. 

 

References 

(1) Alexander EK, et al. Thyroid. 2017;27(3):315-389.  

(2) van den Boogaard E, et al. Hum Reprod Update. 2011;17(5):605-619.  



Balstocyst Grade is a significant factor other than age in determining euploidy rate in PGS. 
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Introduction: Selection of an embryo for transfer based on blastocyst morphology is the 

standard of practice. Preimplantation genetic screening (PGS) further helps to select a euploid 

embryo for transfer. The aim of this study, to find out if there is correlation between embryo 

quality and the rate of euploidy based on maternal age. 

 

Method: This is a retrospective study conducted at New Life Fertility Centre. The study 

included 425 couples that had preimplantation genetic screening. Indications included advanced 

maternal age, recurrent pregnancy loss and recurrent failure with IVF. Cycles were performed 

between January 2015 and December 2018. All the couples underwent standard fertility work-up 

and ICSI for fertilization. All embryos created from these cycles underwent assisted laser 

hatching on day 3 and four to eight trophectoderm cells biopsied on Day 5 or Day 6. Blastocyst 

grading was based on Gardner embryo scoring method. 

Embryos were vitrified few hours after biopsy and transfer of euploid embryos was done in a 

subsequent medicated frozen transfer cycle. 

PGS was done in-house using whole genome amplification and Next generation sequencing was 

done using MiSeq platform.   

Patients were divided into 2 groups according to the female age at time of egg retrieval  35 ( 

group 1) and >35yrs old (group 2). Within each group expanded blastocysts with grade AA were 

compared to expanded blastocyst of lesser quality.  

Also, we compared euploid rate in grade AA between both groups. 

 

Results: A total of 425 patients, 1211 blastocysts, the results showed that:  

In all age groups there is a significant higher rate of euploid embryos in the expanded AA 

blastocysts when compared to blastocysts of lesser quality.  

In group 1 ( 63% vs 49%, p value =0.0016). In group 2 ( 40% vs 30%, p value =0.0019). 

When euploid rate in expanded AA compared between both groups, it is significantly higher in 

group 1( 63% vs 40%, p value = <.0001)  

 

In patients  35 (group 1), 75% of the AA blastocyst were transferrable (either euploid or 

mosaic) versus to 60% in the group of embryos of lesser quality (p value= 0.0071). 

Also, in patients >35(group 2), there was a significant increase in the percentage of transferrable 

embryos in the AA blastocyst when compared to the lower embryo grade group (51% vs 37%)( p 

value= <.0001). 
 

Conclusion: Our data showed that, there is a high correlation between euploidy and good 

embryo quality in all age groups with higher rate in young patients as expected. However, 

excellent embryo morphology is not always a good indicator for euploid embryo especially in the 

older patients.  

 

Keywords:  IVF, blastocyst, pre-implantation genetic screening (PGS) and euploidy. 
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Introduction:  

Women of advanced age may have mild mechanical tubal factors which are more 

prevalent as age increases, and the co-exist reason for their infertility is reduced oocyte 

quantity and quality. Thought tubal infertility remains a major indication for IVF, 

surgical tubal repair in women with mild to moderate tubal pathologies improve the 

reproductive outcomes while offering the potential for spontaneous conception. 

However, the efficacy of surgery has not been carefully evaluated in comparison with 

IVF. We aim to determine the optimal management for women with tubal infertility and 

compromised ovarian reserve. 

Materials and Methods:  

Retrospective comparative study conducted in women with tubal infertility and 

suboptimal ovarian response who underwent in vitro fertilization (IVF) or tubal surgery 

in the Reproductive Medicine Center of Peking University People’s Hospital from 

September 2016 and September 2017. Live birth, pregnancy, and ectopic pregnancy 

rates per couple were compared for patients with IVF (n=95) versus tubal operation (n 

=39), and were stratified based on female age and the number of mature follicles at 

trigger. 

Results:  

Live birth per couple after IVF or tubal laparoscopy were similar (25.3 % vs.12.8 %, 

respectively). Live birth rates for patients ≤40 years were significantly higher in IVF 

treatment compared with surgery when at least 3 follicles were present (46.7 % IVF 

vs.11.8 % surgery, P<0.01). No benefit was gained by pursuing IVF in the setting of 

one or two follicles at any age. In patients >40 years of age, live birth and pregnancy 

rates were similar among various number of oocytes. 

Conclusion(s):  

IVF compared with operation demonstrates higher live birth rate in the setting of three 

or more follicles, especially for those younger than 40 years. Whereas, for extremely 



poor responders, neither IVF nor surgery shown superior. Our results may provide 

evidence for the management of this unique subgroup of patients.  
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Introduction: Cryopreservation of testicular and epididymal spermatozoa is difficult compared to 

ejaculated sperm due to much lower sperm numbers, lack of motility, and higher sensitivity to 

cryoprotectants. Sperm vitrification, without using potentially toxic permeable cryoprotectants, 

might be an attractive alternative to vapor freezing for testicular or epididymal spermatozoa, or 

severe oligozoospermia. The objective was to assess testicular and epididymal sperm motility and 

viability after using this novel vitrification technique. 

Materials and Methods: Three testicular sperm extractions (TESE) and three percutaneous 

epididymal sperm aspirations (PESA) were performed for obstructive azoospermia. Testicular 

spermatozoa were isolated by density gradient centrifugation. Excess testicular or epididymal 

sperm samples after clinical use were obtained from 5 of these patients, after obtaining informed 

consent. Vitrification of these samples (20µL) was performed in mHTF medium with protein and 

0.25M sucrose (without permeable cryoprotectants). A Minitu-OPS straw inserted into a 0.5 ml 

high security CBS straw served as a vitrification device. After sealing, CBS straws were plunged 

into LN2. One TESE sample was cryopreserved for clinical use. The 5 research samples and one 

clinical sample were warmed by direct placing OPS straws into media at 37ºC. Viability was 

assessed with modified hypo-osmotic swelling test. Spermatozoa with no tail reaction were 

considered non-viable, while viable spermatozoa had curling of their tails. 

Results: Initial and post-thaw motility and viability for the sperm samples are presented in the 

table: 

Sperm sample Sperm count, 

x106/mL 

Motility, % Viability, % 

initial post-thaw initial post-thaw 

1. Testicular 0.08 12 4 57 50 

2. Testicular 0.007 0 0 33 24 

3. Testicular 0.014 11 6 46 25 

4. Epididymal 6.4 37 15 85 55 

5. Epididymal 12 16 14 87 73 

6. Epididymal 22 4 3 54 47 

For the one clinical sample, five of seven oocytes fertilized: one with motile sperm and four with 

immotile viable sperm. All 5 underwent cleavage, three 7-8-cell good quality embryos and two 

good quality blastocysts were obtained on Day 3 and Day 5 respectively. 

Conclusions: Our results demonstrate that human testicular and epididymal spermatozoa can be 

successfully vitrified in small volumes, without using permeable cryoprotectants, and may be 



utilized in a clinical setting. Moreover, without permeable cryoprotectants, a washing step is not 

required, and warmed sperms can be placed directly into an ICSI dish. 



Live Birth and Perinatal Outcomes of Transferring Multinucleated Embryos  
 
Jason Au1, Jina Bajkor1, Jill Mellon1, Jon Havelock1 
1Pacific Centre for Reproductive Medicine, Burnaby, BC 
 
Introduction:  
Multinucleation is commonly observed in human embryos during in-vitro culture. There is emerging 
evidence on the potential for multi-nucleated (MN) embryos resulting in live births, despite the reduced 
implantation rate compared to normal embryos. (1-3) Since 2016, our clinic has amended our standard 
of care to include MN embryos. They will only be transferred if they reached the blastocyst stage and 
when there were no normal blastocysts available on day 5 for transfer. This retrospective observational 
study reviewed transfers involving MN embryos and evaluated the resulted live births and perinatal 
outcomes. 
 
Methods: 
90 patients undergoing fresh or frozen embryo transfers (ET) between July 2016 and December 2017 
were included. They had transferred at least one MN embryo. There were 24 fresh IVF/ICSI cycles and 
22 frozen ET cycles, which had only MN embryos transferred. The primary outcomes measured were the 
live birth rate (LBR), the average birth weight, and the LBR with good perinatal outcome defined by 
BORN Canada. Other secondary outcomes were the implantation rate, the clinical pregnancy rate, the 
miscarriage rate, and the multiple pregnancy rate. 
 
Results: 
Table 1 – Primary and Secondary Outcomes of Fresh and Frozen Embryo Transfers with MN Embryos 

 Fresh ET Frozen ET 

Sample size 24 22 

Average embryo transferred 1.5 1.2 

Implantation rate (%) 30.6% 46.2% 

Clinical pregnancy rate (%) 33.3% 45.5% 

Miscarriage rate (%) 25.0% 50.0% 

Live birth rate (%) 25.0% 22.7% 

Average birth weight (gram) 2965.6 ± 509.4 3336.2 ± 709.3 

Multiple pregnancy rate (%) 16.7% 0% 

LBR with good perinatal outcome 16.7% 13.6% 

Continuous variables were presented as mean ± standard deviation.  
 
Table 1 illustrates the primary and secondary outcomes for both fresh and frozen ETs transferring only 
MN embryos. Good perinatal outcome was defined as singleton birth at ≥37 weeks gestation with a 
birth weight ≥2,500gram. There were no children born with congenital abnormalities. When combining 
the fresh and frozen outcomes, the LBR was 23.9%, whereas the LBR with good perinatal outcome was 
15.2%. These outcomes can be directly compared to the national average reported by BORN for 2016 – 
the LBRs were 29%, 25% and 34% and the LBRs with good perinatal outcome were 23%, 21%, and 24% 
for the province of Ontario, Quebec, and all others, respectively.  
 
Conclusions: 



The results of this study demonstrate that transferring MN embryos (fresh or frozen) can result in 
healthy live births with good perinatal outcomes. However, effort should be placed in the continuous 
monitoring of the on-going health of the progeny from MN embryos. When no normal embryos are 
available for transfer, MN embryos can serve as a viable alternative with a reasonable chance of live 
birth.  
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Background: Medically assisted reproduction (MAR) includes assisted reproductive technology (ART) and 

ovarian stimulators (OS). MAR is not without risk, as these methods are known to increase obstetrical 

complications and adverse perinatal outcomes, including prematurity. We aimed to quantify the risk of being 

born small for gestational age (SGA) associated with MAR use overall and by method among those exposed.  

Methods:  

Design: We conducted a cohort study in the Quebec Pregnancy Cohort (QPC), an ongoing population-based 

cohort, which includes all pregnancies of mothers covered by Quebec’ prescription drug insurance and their 

children from 01/1998 and 12/2015. We included singleton liveborns between 05/08/2010 and 15/11/2015, 

whose mothers were covered by the RAMQ drug plan for at least 3 months prior to and during pregnancy. This 

time-period was used given that the MAR universal reimbursement program was active at that time.  

Exposure: We considered MAR dichotomously, using spontaneous conception as the reference. We then 

categorized MAR into 3 exposure subgroups: ART (reference), OS, and OS/ART combined. We also defined 

utilization profiles in detail among users.  

Outcome: SGA combines low birth weight and gestational age. We defined SGA as the lowest 10th percentile of 

gestational-age specific birth weight according to sex-specific population-based references in Canada.  

Analyses: Crude and adjusted odds ratios (cOR and aOR) and 95% confidence intervals (CI) were obtained using 

generalized estimation equation models. Subgroup analyses were performed within the MAR-exposed. 

Covariates included maternal sociodemographics, history of pregnancy complications, comorbidities, and 

concomitant medication use, measured in the year before the 1st day of gestation.  

Results:  

57,624 pregnancies met inclusion criteria and considered for analyses. During the study period, 2,055 women 

were exposed to MARs, of which 419 to OS, 150 to ART, and 1486 to a combination of both. There seems to be 

no association between MAR use and being born SGA. The risk for SGA associated with MAR use compared to 

spontaneous conception is increased by 7% (cOR [95%CI]: 1.07[0.92-1.24]). We observed higher risk estimates 

among those exposed to OS compared to spontaneous conception (cOR [95%CI]: 1.22[0.60-1.65]) and 

compared to ART among a cohort of women exposed to MARs (cOR [95%CI]: 1.26[0.60-2.10]). However, all 

of our results are non-significant, which may be explained by the lack of power in our analyses (post-hoc power 

calculation – 4-10%).  

Conclusion:  

We found no association between MARs and SGA. Larger studies are required to validate these results as our 

analyses were underpowered.  

 

 

 



Day 7 Blastocyst Culture:  A Viable Opportunity for All Patients 

Joanna Greer1, Winnie Yan2, Thomas G. Hannam2, William B. Schoolcraft3, 
Jason E. Swain4, Alexander Lagunov1 

1CCRM Toronto, Toronto, ON, 2Hannam Fertility Centre, Toronto, ON, 3Colorado Center for Reproductive Medicine, 
Lone Tree, CO, 4CCRM IVF Network, Lone Tree, CO 

 

Introduction: 

The current embryo culture model involves culturing embryos to the blastocyst stage, generally terminating 
at day 6, or approximately 144 hours post-insemination.  The assumption is that after this point, the potential 
for euploid blastocyst development is very low.  More recently however, several studies have shown that 
blastocyst development can continue into the 7th day, or 168 hours of culture.  This may be a source of 
additional embryos for patients that may yield successful pregnancies.   

Methods: 

Embryos from all patients were cultured to Day 6 and appropriate quality blastocyst of grade 3BB or better 
were cryopreserved.  Patients with remaining morulae or early blastocysts were kept in culture for one 
additional day to determine if additional good quality blastocysts may develop.  Selection of Day 7 blastocysts 
for frozen embryo transfer (FET) occurred after any day 5 or 6 blastocysts were utilized.  Developmental 
frequency, ploidy status, and FET pregnancy rates of Day 7 blastocysts were examined from data collected 
from 2017-2019. 

Results: 

Developmental Frequency 

Blastocyst Conversion Rate Euploidy Status 

Day 5 + Day 6 
(3BB or better) 

47.8% 
(4301/8997) 

 
Day 5 + Day 6 

 

54.9% 
(1731/3155) 

Day 5 + Day 6 + Day 
7 

(3BB or better) 

49.9% 
(4588/9194) 

 
Day 7 

41.3% 
(71/172) 

 Day 7 blasts: 287 
 

Day 7 Euploid: 71 

 
Day 7 FET Pregnancy Rates (Euploid Embryos) 
 

Age Range # of Patients # Embryos ET Chemical Clinical Outcome 

<35 4 1.00 
75%   
(3/4) 

25%   
(1/4) 

1 Live Birth 

35 – 37 8 1.13 
50% 
(4/8) 

37.5% 
(3/8) 

1 Live Birth 
2 Ongoing 

38 - 40 16 1.00 
43.8% 
(7/16) 

25% 
(4/16) 

4 Ongoing 

41+ 1 1.00 0% - - 

Overall 29 1.03 48.3% 27.6% 8 Babies! 



Conclusions: 
 
Culturing blastocysts to day 7 for patients with morulae or early blastocysts on day 6 is a feasible approach 
to increase the opportunity to have additional embryos available for transfer. Culturing to day 7 yielded 3% 
more blastocysts, and this number may increase in larger laboratories that do late day retrievals. The 
euploidy status of Day 7 embryos is lower than the combined Day 5 and Day 6 rates (41.3% vs 54.9%), 
however this percentage is higher than expected.  Although the N of Day 7 FET’s are small at this time, the 
overall chemical pregnancy rate is 48.3% and ongoing pregnancy/live birth rate is 27.6%.  These numbers are 
encouraging, as the live birth rate represents a population of patients that would not have had a pregnancy 
without Day 7 culture.    
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Introduction 

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

cancer in Young women)a research program for young women with breast cancer (YWBC), with 

its goal to improve breast surgeons’ fertility preservation (FP) knowledge, discussion and 

referral rates. Baseline assessment was conducted 3 years ago with the non-site lead surgeons 

(NSLS) from each of the 29 participating sites (Warner et. al. 2016)b. A customized breast 

surgeon oncofertility toolboxa was created including a seminar/webinar by Dr. Kutluk Oktay, an 

option grid with surgeon and patient versions, a 3-question survey regarding FP discussion and 

referral sent upon registration of each RUBY patient, a YWBC management checklist. 

 

Methods: 

In 2015 at baseline, 86 NSLS were invited to participate.  In 2018, 85 NSLS, including those 

who had previously participated and those who were new to the sites, were invited to complete 

a follow-up online questionnaire to assess their post-intervention attitudes, FP knowledge and 

practice. Surgeons who completed the questionnaire received a $25 gift certificate. Fisher’s 

exact tests, and paired sample t-tests were conducted to compare knowledge and attitudes over 

time. 

 

Results: 

A total of 55 surgeons (response rate 65%), 30 (55%) female, with 69% having greater than 10 
years surgical experience and 70% at a teaching hospital answered the online questionnaire. 25 
surgeons remembered answering the baseline questionnaire. In 2018, 2 of the 6 oncofertility 
knowledge questions asked at both time points, were correctly answered significantly more 
often, and surgeons were more likely to refer for a fertility consult notwithstanding social and 
clinical factors such as: age (p=0.07) and tumor aggressiveness (p=.01). The percentage of 
NSLS reporting “never or rarely” initiating FP discussion fell from 36% to 14% (p<0.05) post- 
intervention, and 42% of NSLS indicated that it was easier to have a FP discussion than before. 
The percentage of NSLS stating that they referred more than half of their YWBC at risk of 
infertility for FP consultation increased from 32% at baseline to 84% post-intervention (p<.001). 

 



Conclusions: 

As breast surgeons are often the first to see YWBC, they have an opportunity to initiate early 
fertility discussion and FP referral. A simple knowledge translation intervention improved the 
attitudes, knowledge and FP practice of non-site lead breast surgeons in Canada. 

 

Funded by the CBCF and CIHR (#OBW139590)  

 

ahttp://www.womensresearch.ca/ruby-study 
bWarner E., Yee S., Kennedy E., Glass K., Foong S., Seminsky M., Quan M.L. (2016). 

Oncofertility knowledge, attitudes, and practices of Canadian breast surgeons. Annals Surgical 

Oncology, 23:3850-3859. 



Infertility in the digital age: a survey of women’s experience of online engagement as they navigate 

infertility 
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Introduction 

In this digital age online engagement, whether through internet searches or social media (SM) is almost 

ubiquitous.  This online engagement also influences the ways in which we experience health and health 

care. As yet, there is little understanding of how this may impact women’s experience of infertility or 

their decision-making (DM) regarding fertility treatment. This project seeks to gain an understanding of 

both the ways in which women experiencing infertility engage with this digital context. 

Material and Methods 

This self report online survey is the first phase of a 3-phase mixed method study. Women were recruited 

online at support forums, fertility specific websites and at various fertility clinics’ websites across 

Canada. 

Ethics approval was received through the UBC behavioural ethics board and the online survey was 

hosted through UBC Qualtrics.  

250 women were recruited to participated and 154 consented and undertook the survey; 114 surveys 

were completed. 

The survey included both quantitative and narrative data. Analysis was thus undertaken using both excel 

and NVIVO. Analysis was guided by interpretive descriptive methods. 

Results 

86% of women indicated they sought information and/or support online when making decisions 

regarding fertility and more than half said this influenced their decisions. Less than half of respondents 

indicated they were able to find ‘trustworthy’ information online. The most common information sought 

was “general fertility information” (26%), personal stories (24%) and ‘treatment specific information’ 

(18%). 

Women’s experience of infertility in this digital age also meant that for 60% of women they had to alter 

their online presence, most frequently this included disengaging from SM citing examples of having to 

block friends with new pregnancies and young children as seeing photos and posts were “too painful”. 

Conversely some women found that the digital context provided support “the ladies I have met online 

have been more support then real life people”. And for some SM was both negative and positive “The 

best and worst thing about my journey may be linked to social media” 

Discussion 

Women experiencing infertility are engaging in online health information seeking as well as online 

support. This online engagement has an impact on both their experience of infertility and their DM 

regarding fertility treatment. Further this digital context is both shaped by and is shaping their infertility 



experience. Additional research is warranted to better understand this experience in order for care 

providers to better support women in both their fertility journey and their DM process. 
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Introduction 
It is clear that a thin endometrial lining prior to embryo transfer (ET) reduces pregnancy rates. However, it 
is unclear if there is a specific endometrial thickness in fresh or frozen-thaw cycles that optimizes 
pregnancy outcomes. 
 
Methods 
A retrospective cohort analysis was conducted to assess endometrial thickness and pregnancy outcomes 
for all fresh and frozen ET cycles entered in the CARTR Plus registry from 2013-2016.  
 
Results 
A total of 62,904 ET cycles (38,308 fresh and 24,596 frozen) were recorded over the study period. In fresh 
ET cycles, live birth rates increased steadily until an endometrial thickness of 12 millimeters (p<0.0001) 
after which results remained similar. Mean oocytes retrieved and peak estradiol level also increased in a 
similar pattern. For frozen ET, there was steady improvement until 7mm after which results plateaued. 
Although a trend towards higher live birth rates was detected (p=0.007) the overall live birth rate at 7-
7.9mm (28.2) was not statistically different than the rate at 8mm or greater (29.1%, p=0.33).  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  Fresh Embryo Transfer Frozen Embryo Transfer 

# ET Mean # 
oocytes 

retrieved 

Mean Peak 
Estradiol 

Live Birth 
Rate 

# ET Live Birth 
Rate 

4-4.9 mm 40 8.3 3522 N/A 70 12.9 

5-5.9 mm 184 8.6 5095 16.8 129 13.2 

6-6.9 mm 805 9.5 6482 21.4 512 22.9 

7-7.9 mm 2352 10.2 7190 24.2 2752 28.2 

8-8.9 mm 4174 10.8 8212 27.4 6458 27.7 

9-9.9 mm 4963 11.1 8424 30.9 5382 29.7 

10-10.9 mm 5128 11.2 8600 32.2 3854 30.3 

11-11.9 mm 3739 11.4 8752 34.7 2429 28.8 

12-12.9 mm 2750 11.5 8877 35.6 1476 31.0 

13-13.9 mm 1632 11.7 9193 34.8 755 28.5 

14-14.9 mm 924 11.6 9535 38.1 396 30.3 

15-15.9 mm 498 11.9 9376 30.9 181 26.0 

16-16.9 mm 250 11.7 9225 40.4 91 25.3 

17-17.9 mm 148 12.2 9201 36.5 56 35.7 

18+mm 149 11.1 9376 34.2 41 38.0 



Conclusions 

Patients may have improved pregnancy outcomes with increased endometrial thickness until 12 mm in 

fresh ET cycles but results in frozen ET cycles appear to plateau after 7mm. There does not appear to be a 

thickness above which pregnancy outcomes worsen.   
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Abstract: The global DNA methylation pattern is erased and reestablished during oogenesis and 

again in preimplantation (PI) embryo development. Understanding where these methyl groups 

come from and how the process of methylation is regulated is important, as any disruptions could 

result in detrimental effects. The methionine cycle that produces the cellular methyl pool is 

linked to the folate cycle. A key enzyme in the folate cycle is Methylenetetrahydrofolate 

Reductase (MTHFR) which converts 5,10-methylenetetrahydrofolate to 5-

methyltetrahydrofolate. This product is the substrate for only one enzyme, methionine synthase 

in the methionine cycle, allowing MTHFR to ultimately determine whether methyl groups 

contribute to the cellular methyl pool or not. MTHFR has two known isoforms, isoform a and 

isoform b, 77kDa and 70kDa respectively. MTHFR activity has been shown to be regulated by 

phosphorylation, where the phosphorylated protein is the less active form. We are investigating 

MTHFR in a mouse model, focusing on the oocyte and PI embryos and how MTHFR is 

changing over the course of this development at the RNA and protein level. By western blotting, 

we have been able to detect three bands between 70-74kDa and have confirmed all as MTHFR 

by comparisons to tissues from a complete MTHFR knockout mouse model. These bands are 

present from the GV oocyte through until the blastocyst. The most prominent band out of the 

three changes depending on the stage of development: the lowest band is prominent in immature 

oocytes but there is a shift to only higher bands in mature eggs, and a shift back down in PI 

embryos. With lambda protein phosphatase (LPP) treatment, there is a clear shift to the lowest 

(~70kDa) band, which indicates that the upward shift in eggs is due to phosphorylation. None of 

the three bands we observe appear to be as high as the 77kDa protein product of isoform a, and 

only a band ~70kDa remains after LPP treatment, indicating the likely expression of MTHFR 

isoform b. Future work will aim at confirming MTHFR phosphorylation changes and the 

expression of mRNA for the 70 kDa isoform b. These data will give insight into MTHFR activity 

and how it may be regulated to contribute to the genomic methylation pattern in oocytes and PI 

embryos. 
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Introduction:  
Seminal oxidative stress (OS) is one of the major causes of male infertility. High level of OS occurs 

when excessive production of reactive oxygen species overwhelms the antioxidant levels in the 

semen, which leads to induction of lipid peroxidation and DNA damage in spermatozoa. This 

preliminary study aimed to evaluate the correlations of: (i) semen parameters, leukocytes 

concentration and presence of pathogens; and (ii) the effect of lifestyle habits (i.e. smoking and 

consumption of alcoholic drinks or health supplements) to the levels of seminal OS in subfertile male 

subjects in Singapore. 

 

Materials and Methods:  
Thirty-four healthy male subjects who were undergoing infertility work-up at Singapore General 

Hospital, Singapore were enrolled prospectively. Subjects were required to submit their semen 

samples for the assessments of: seminal parameters (WHO 2010), leukocytes concentration, OS 

levels and aerobic culture. Subjects were also categorised as smokers (smoke cigarette/cigars >5 

sticks/day), drinkers (consume beer/wine/liquor >2units/week) or consume health supplements (daily 

intake of vitamins, folic acids, etc) to assess the levels of OS. MiOXSYS System was used to 

measure the static oxidant-reduction potential (sORP); the net balance of total oxidants and 

reductants activities in the semen. The sORP level is normalized with the sperm concentration and a 

level of >1.38 mV/million spermatozoa/mL is considered as presence of elevated level of seminal OS.  

 

Results: 
The OS levels were correlated to sperm concentration, total sperm concentration, sperm morphology 

and leukocytes concentration: r= -0.68, -0.52, -0.38 and 0.57, P<0.05, respectively. Median OS levels 

were higher among subjects who were oligozoospermic, asthenozoospermic, teratozoospermic, 

leukocytospermic and presence of pathogens in culture compared to subjects with normal 

parameters: 4.23 vs 0.43, 1.84 vs 0.40, 0.92 vs 0.26, 3.27 vs 0.46 and 3.18 vs 0.59 

mV/millionspermatozoa/mL, respectively. Smokers had higher OS levels compared to non-smokers 

(1.33 vs 0.39 mV/million spermatozoa/mL), while consumption of alcoholic drinks or health 

supplements were similar, 0.32 vs 0.58 and 0.71 vs 0.38 mV/million spermatozoa/mL, respectively. 

 

Conclusions: 
In this preliminary study, OS levels were elevated in subfertile male subjects with poor semen 

parameters. Lifestyle habits, especially smoking demonstrated a negative effect. Thus, OS 

assessment could be used to identify subfertile men who may require treatment or intervention to 

improve their semen parameters and fertility potential. 
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Introduction: 

The frequency of PUL diagnosis is higher in infertility clinics setting compared to ERs because of early 

testing and close monitoring of the beta-hCG following ART treatments.  That can lead to potentially 

more interventions and more medical treatment with methotrexate to terminate a clinically stable and 

deemed nonviable PUL.  Use of office hysteroscopy in this clinical scenario may prove beneficial 

confirming a nonviable intrauterine pregnancy with more sensitivity compared to ultrasound imaging, 

thus avoiding the unnecessary administration of methotrexate. 

Materials and methods: 

We examined (10) patients with plateauing or fluctuating beta-hCG and met the criteria of PUL following 

ART treatment, all of whom were asymptomatic and were candidates for methotrexate treatment 

according to standard practice guidelines.  They were given the option of expectant management with 

more prolonged monitoring versus methotrexate administration or office hysteroscopy to identify non-

viable failing IUP.  The study group were those who opted for the office hysteroscopy before getting 

Methotrexate and were consented for the procedure. All were above 6 weeks gestation and beta-hCG 

ranged between 200-3000.   

Uterine cavity was visualized using the mini hysteroscope in the office using the vaginoscopy technique 

and without sedation.  Identification of failing intrauterine pregnancy was feasible in 4 out of 10 patients 

and a tissue sample was taken using the grasping hysteroscopic forceps for confirmation. These patients 

were followed closely to ensure absence of complication and complete resolution of the beta-hCG.  The 

remaining (6) patients were treated with methotrexate and standard protocol was followed with no 

incident. 

 

Conclusion: 

Office hysteroscopy, in stable patients with non-viable PUL, can be a valuable management tool.  Its use 

can lead to reduction in the frequency of administration of methotrexate for this subset of patients. 

There was no complications observed from the office hysteroscopy use. 
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Introduction. The simplest and most commonly used method in the intra cytoplasmic sperm 
injection (ICSI) procedure consists of a subjective selection based only on the microscopic 
observation of the sperm morphology. This method does not necessarily allow the selection of a 
sperm whose DNA is intact. The contribution of sperm DNA integrity on early embryo development 
and clinical outcome is well documented and debated. To overcome this issue, a rather new 
technology called PICSI would allow the selection of spermatozoa that have the least possible 
abnormalities, including defective DNA integrity. PICSI involves the use of hyaluronic acid (HA), an 
acid normally present in the cumulus cells. Only competent or mature spermatozoa are supposed 
to bind to HA and develop biochemical links with the oocytes. 
 
Material & methods. In this case-control study, 155 couples undergoing IVF treatments have been 
selected for this study. 68 of them underwent PICSI; a standard ICSI was used on the remaining 77. 
All the patients were selected during the same period. PICSI patients were selected when the sperm 
DNA fragmentation and/or chromatin decondensation was greater than 20% and 25%, 
respectively. In the PICSI group, the spermatozoa were placed in a petri dish containing an HA 
hydrogel. Competent spermatozoa attached to HA were then isolated and injected into the oocyte 
by ICSI. Embryo development was subsequently observed, and pregnancy rates were noted. 
 
Results. No difference was observed in the patients’ age, the infertility type, the number of oocytes 
recovered, the fertilization rate and the number of Day 3 embryos. However, we observed a 
significant decrease (p<0.01) in the blastulation rate and the number of frozen embryos in the PICSI 
group, compared to ICSI patients. No significant difference was observed in the pregnancy rates 
between the ICSI and PICSI groups, respectively (fresh embryo transfer 39% vs 47%, p=0.36; frozen 
embryo transfer 65% vs 53% p=0.13). 
 
Conclusions. PICSI can rescue the clinical outcome of routine ICSI in teratozoospermic patients 
without significant sperm DNA integrity damage. It seems that PICSI selects the least worst 
spermatozoa. In order to improve the selection of competent spermatozoa with intact DNA, there 
are other more recent methods, such as microfluidic chambers, which have been shown to be very 
promising in the field of assisted reproduction. Its effectiveness in increasing pregnancy rates still 
remains to be proven. 
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Objective:  
Cells from the perivascular niche have an inherent capacity to regenerate a broad range of tissues types. 
The ideal source of a universal, bankable allogeneic regenerative cell type is described as having a higher 
expression of PDGFRb and EGFr than other cell sources, and one which can regulate cell surface PDGFRb 
expression as the vasculature matures. In addition, it should secrete increased angiogenic paracrine factors 
in an ischemic, low growth factor environment. We previously showed that FTM HUCPVCs have a 
significantly higher proliferation rate, and endothelial network-augmentation potential, compared to older 
sources of MSCs. Furthermore, they possess immunomodulatory properties (HLA-G+) that make them 
desirable for allogeneic applications. We hypothesize, that FTM HUCPVCs possess the immunophenotype 
and paracrine adaptability of an ideal angiogenic regenerative cell type. 
 
Methods: 3 lines of FTM HUCPVCs, 2 lines of term HUCPVCs, and human bone marrow derived MSCs 
(BMSCs) were cultured with cGMP human platelet lysate (HPL) containing PDGFb, VEGF and EGF. In 
vitro culture conditions were set as: basal media (HPL 0%), expansion (HPL 2.5%), and growth factor 
overfeeding (HPL 10%). After 3 days in culture, immunophenotyping was performed using fluorophore 
conjugated antibodies (Miltenyi) against PDGFrB, EGFr, VEGFr1 and 2 and CD146. Spent culture media 
from all culture condition was analysed with human angiogenic factor proteome profiler array (RnD). For 
data analysis, Graphpad PrismTM software was used. 
 
Results: FTM HUCPVCs had significantly higher expression (p<0.01, n=5) of PDFR and EGFr than term 
HUCPVCs and BMSCs in all culture conditions. VEGFr1 and 2 expression was undetectable in HUCPVCs, 
while VEGFR2 expression significantly increased in BMSCs in high growth factor conditions (HPL 10%). 
PDGFRb expression had the highest inverse correlation with HPL concentration in FTM HUCPVC cultures 
(~50fold). FTM HUCPVC EGFR expression was HPL independent. Growth factor-free (basal media) 
conditions induced a significantly higher release of a broad range of angiogenic growth factors (Angpt-1, 
FGF-class proteins, Endothelin-1, VEGF etc) in FTM HUCPVCs compared to term HUCPVCs and BMSCs. 
 
Conclusion: FTM HUCPVCs are a highly regenerative immature perivascular cell type. Their highly 
adaptive, pro-angiogenic, growth factor secretion and receptor expression modulation, provides a 
mechanistic explanation for their superior regenerative properties.  This critical property could make them 
an ideal source of a safe allogeneic product for a broad range of cell therapy applications. 
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Introduction  

Embryoscope Plus (ES) provides a valuable hands-free approach to embryo culture.  In addition, self-

annotation and prediction scores are useful selection tools.  Our goal was to compare and validate the 

performance of Embryoscope Plus (ES) vs. K-Systems G185 (KS) as an incubator using blastocyst 

conversion rates.  

Method  

Patients with 10 or more mature (MII) oocytes at ICSI (donors excluded) underwent sibling oocyte splits.  

All embryos were cultured in Sage culture medium (CM) and Sage blastocyst medium (BM) with 10% v/v 

complex protein, under oil overlay.  Experiment 1 (N = 64, table 1) compared outcomes in an ES 

incubator using the embryoslide vs. the KS incubator using the GPS dish.   Both treatments had dishes 

and media changed every 48 hrs over 7 days.   Experiment #2 (N = 202, table 2) compared culture in the 

ES with embryoslide using the same dish with media refreshment every 48h vs. the KS incubator using 

the GPS dish with media/dish change.   Experiment #3 (N = 257, table 3) compared ES vs. KS using 

embryoslides in both types of incubators.  Following fertilization, blastocyst conversion rates on usable 

embryos (>3BB) was compared (Day 5, Day 5/6, and Day 5/6/7).  Data was analyzed using t-test for each 

experiment type.   

Results  

Table 1. Experiment 1 

Exp.1 Dish change  
Embryoscope+ K-Systems  

Average age 33.5 y/o 

D5 usable blast 26% 22% 

D5/6 usable blast 58% 49% 

D5/6/7 usable blast 63% 53% 
 

Table 2. Experiment 2 

Exp.2 Media Refresh 
Embryoscope+ K-Systems  

Average age 34.2 y/o 

D5 usable blast 29% 16% 

D5/6 usable blast 59% 42% 

D5/6/7 usable blast 60% 44% 
 



 

Table 3. Experiment 3 

Exp.3  Slide split 
Embryoscope+ K-Systems 

Average age 34.6 y/o 

D5 usable blast 21% 19% 

D5/6 usable blast 55% 52% 

D5/6/7 usable blast 60% 55% 

 

Conclusion 

Although blastocyst conversion rates appear slightly higher in both experiments #1 and #2 favoring ES, a 

student’s t-test only yielded significance only in experiment #2.  This may be due to differences in 

culture dishes or extra handling in the KS treatment.    When controlling for the culture dish and 

handling in experiment 3, no differences in embryo development were apparent.   Further incubator 

comparison includes single-step media trial to utilize the Embryoscope Plus’ assisted annotation and 

KID-score factors.   

 



Ultra-fresh Sperm: A novel, cost free, simple technique to treat high sperm DNA-

fragmentation. 

 

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

Introduction: Many centers test for sperm DNA-fragmentation and feel it is important. If high, 

methods of dealing with DNA-fragmentation include testicular sperm aspiration, Anexin sperm 

wash and ICSI. These procedures add cost, occasionally pain and are of undetermined 

significance. Sperm DNA-fragmentation occurs in the epididymis while sperm waits to be 

ejaculated. This study was undertaken to determine if a second ejaculation 3-hour after the first 

could improve sperm DNA-fragmentation, by limiting time in the epidydimis.  

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. All ejaculations 

were performed at the fertility center. DNA-fragmentation was evaluated using the halo test.  

Data was compared by intra-subject 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. High DNA-fragmentation is >35%.  

Results: 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. Mean percentage improvement 

23%±30%.  Among subjects with high fragmentation 27/49 (55%) improved into the normal 

range. Regarding subjects with initial DNA-fragmentation>35%, comparison of 1st and second 2nd 

fragmentation were 52±16% & 36±17% (p<0.0001), respectively. Greatest improvement was 

97%-28% DNA-fragmentation. 7/112 had worse DNA-fragmentation in the second specimen and 

of those only 2 fell above the normal range (1.8%). Among semen parameters; volume went 

from 3.1±3.3ml to 1.9±0.8ml, p=0.0001, concentration from 41±39 to 32±31milion/ml, p=0.001 

& progressive motility increased from 57±21% to 60±21%, p=0.06. In none of the cases did the 

quality of the second semen specimen convert the subject to ICSI or did worsening DNA 

fragmentation newly make them abnormal.  

Discussion: High DNA sperm fragmentation can often be managed with a second ejaculation 3 

hours after the first. Changes in sperm quality are not clinically significant and none of the ICSI 

specimens from ejaculation 1 would have required ICSI based on the ejaculation 3 hours latter.  

55% improve to normal. Therefore, a second ejaculation represents a safe, cost free mechanism 

to deal with this issue.  
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Introduction. Oxidative stress (OS) is characterized by an imbalance between the production of 
reactive oxygen species (ROS) and the ability of the body to eliminate them. Such an imbalance 
can lead to lipid peroxidation, DNA damage and cell apoptosis. Studies have suggested that 
infertile men are more likely to have high concentrations of ROS in their seminal plasma. Many 
tests have tried to determine levels of ROS. However, these tests usually focus on only one aspect 
of oxidative stress. The measurement of the redox potential (ORP), however, provides an 
overview of oxidants and reducing agents levels in sperm. 
 
Material & methods. The objective of this study was first to compare ORP levels to semen 
parameters, as defined by the World Health Organization in 2010. We also aim to establish a 
reference semen ORP (sORP) cut-off value to distinguish individuals with normal sperm 
parameters (NSP) from those with abnormal sperm parameters (ASP). Patients were divided into 
two groups: NSP (n=67) and ASP (n=172) patients. sORP was measured by the MiOXSYS© system 
(Aytu BioSciences, USA), a rapid sperm analysis system using electro-chemical technology. Sperm 
parameters were measured according to the WHO 2010 criteria. DNA fragmentation was analyzed 
using the TUNEL assay and chromatin decondensation levels were measured using the aniline 
blue staining.  
  
Results. Significantly higher levels of sORP were observed in ASP patients (2.25 ± 0.3 mV/10⁶ 
sperm/mL) compared to NSP patients (0.63 ± 0.08 mV/10⁶ sperm/ mL). Significant correlations 
were found with various sperm parameters: morphology, total sperm count, motility and sperm 
chromatin decondensation (p<0,05). A sORP cut-off value of 0.75 appears to predict abnormal 
sperm parameters, with a sensitivity of 52.33% and a specificity of 74.63%. 
  
Conclusions. We report a sORP cut-off of 0.75, a cut-off much lower than that which exists in the 
literature (1.36 mV/10⁶ sperm/mL). We observed that high levels of sORP correlate significantly 
with certain sperm parameters, suggesting a potential role of sORP in the diagnosis of male 
infertility and as a guide for clinicians to apply appropriate treatment. The usefulness of sORP 
levels in predicting pregnancy and its outcome remains to be demonstrated. 
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Introduction 
 
The stress associated with infertility and its treatment may be diminished through access to peer 
support. To provide peer support, a web-based application (app) was developed that allowed patients to 
communicate anonymously with trained peer supporters (i.e., those with infertility experience). This 
study (1) outlines the development and implementation of a peer training program and (2) examines 
peer supporter experiences with training and support provision. Understanding training and support 
experiences is important for improving peer supporter competence and program satisfaction.  
 
Materials and Methods 
 
Participants (n = 19) were recruited through two Canadian fertility organizations, word-of-mouth, and 
one fertility clinic. They completed an online training program and were scheduled to monitor the 
message board 2 to 4 hours per week. Two anonymous surveys were completed: (1) a 
demographic/treatment history survey, and (2) a peer supporter experiences survey (PSEQ). The PSEQ 
assessed program satisfaction, quality of coordinator assistance, perception of personal characteristics 
(e.g., I felt respected), and preferences for aspects of providing support in general (e.g., acquiring skills) 
and through an app (e.g., anonymous).  
 
Results 
 
All peer supporters were married/common-law and primarily women (n = 18). Mean age was 39.26 and 
mean time in treatment was 3.95 years. None expressed dissatisfaction with the program and sixteen 
reported they would recommend the app to people with infertility. Supporters positively rated training 
materials as helpful (e.g., training manual) and of high quality (M = 4.75/5). Peer supporters felt 
respected (M = 4.87/5), but only sometimes felt they made a difference (M = 2.47/5). Peer supporters 
most frequently liked helping people (n = 16) and supporting any time of day (n = 13). The most 
frequently disliked aspect was scheduling problems (n = 8). 
 
Conclusion 
 
This study demonstrates the acceptability and feasibility of an online training/supervision program for 
infertility peer support volunteers. Programs may benefit volunteers by providing opportunities to 
discuss support experiences and receive performance feedback.  



Social oocyte cryopreservation: who, when and why? 
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Introduction: The trend towards delaying childbearing has increased interest in social oocyte 

cryopreservation (OC) over the past decade.  The reasons for this delay are complex and include 

absence of the right partner, and career and financial considerations. Social OC has become more 

successful and available.  Using an electronic survey, we explored the demographics of women 

considering social OC including their motivations and factors that limit their access to treatment at 

Olive Fertility Centre in Vancouver, BC. 

Materials and Methods: Surveys were emailed to 240 patients after their initial OC physician 

consultation between July 2018 and April 2019. Fifty-six (23.3%) patients responded. The survey 

consisted of 18 multiple choice questions on patient demographics and factors affecting their 

decision to pursue OC. Descriptive analysis was performed on the data. 

Results: The majority of patients were age 36-40 (46.4%), Caucasian (66.1%), single (75%), and do 

not have children (94.6%). The highest level of education completed for most patients was a Master’s 

degree (37.5%). Most patients (66.1%) were employed, working 40 hours or more with 25% of 

patients having an estimated yearly household income of $80,000-$99,999. Most patients heard 

(41.1%) about OC from someone they knew and decided to come to our clinic (55.4%) based on the 

recommendation from someone they knew.  

Patients felt it was extremely (35.7%), very (32.1%) and somewhat (26.8%) important to have a 

biological child. Fertility decline was the main reason patients considered OC (64.3%). The majority 

of patients stated that they would likely pursue OC (28.5% extremely; 23.2% very and 23.2% 

somewhat). The biggest concern for 46.4% of patients is the cost, followed by 44.6% of patients 

concerned about the low rate of success when eggs are used in the future. 

Discussion or Conclusions: Our population demographics are consistent with epidemiological 

studies previously reported.1 Women pursuing social OC are typically single, educated, working 

extended hours but feel that having biological children of their own is important. Most women were 

referred by a someone they know.  Cost limits many women from pursuing OC. The development of 

novel payment structures, advocacy for public funding and other efforts to reduce the financial 

barrier to OC are important. 
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Introduction:  
As IVF laboratory techniques have advanced, extended culture and blastocyst transfers have 
become a mainstay of treatment and increasing number of clinics are adopting blastocyst only 
transfers.  Since not all patients have embryos attaining blastocyst stage, a proportion of them 
will not have an embryo transfer.  The objective of this study is to identify patient 
characteristics predictive of blastocyst development. 
 
Materials & Methods:  
In our clinic, we performed a retrospective database review of all patients who had an IVF/ICSI 
cycle  from February 1, 2012 through February 28, 2019.  We examined all cycles that had 
extended culture and compared patient and cycle characteristics from cycles with blastocyst 
development with cycles without (ie. no embryo development past cleavage stage or morula).  
Donor oocyte, onco-fertility, and social oocyte cryopreservation cycles were excluded.  We used 
bivariate statistical analysis to identify characteristics associated with blastocyst development 
and multivariate analysis to create a prediction model for blastocyst development. 
 
Results:  
Of  2474 IVF/ICSI cycles, 803 met inclusion criteria of having extended culture.  Of these, 79% 
developed blastocysts by day 5 or 6 with an average number of 2.8 blasts per cycle.  
Conventional IVF increased the chance of blastocyst development by 1.9 times compared with 
ICSI (p=0.01).  The number of good quality day 3 embryos (more than 6 cells) was also 
associated with a better outcome; each good quality day 3 embryo increased the chance of 
blastocyst development by 17% (p<0.001).  No other characteristic, including female age, BMI, 
parity, infertility diagnosis, gonadotropin dose, protocol, estradiol level, number of oocytes 
retrieved, and fertilization was associated with blastocyst development.  The prediction model 
using insemination method and number of good quality day 3 embryos was robust with a 
Hosmer and Lemeshow p-value of 0.71. 
 
Conclusions:  
Use of conventional IVF and number of embryos with more than 6 cells on day 3 of culture was 
the only significant clinical predictor for blastocyst formation. 
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Introduction 
Conventional blastocyst grading systems are based on static morphological assessment that evaluate 
the degree of blastocoel expansion and quality of ICM and TE. Preimplantation Genetic Testing for 
aneuploidy (PGT-A) has demonstrated significant improvement in pregnancy rates per transfer through 
selection of euploid embryos for transfer (ET). At present, euploid embryos are generally prioritized for 
ET based on morphology parameters and viability. This study aimed to determine the relationship 
between the morphology, euploidy and implantation/pregnancy rates of blastocysts analyzed by PGT-A.  
 
Material and Methods 
TE biopsies of D5/D6 blastocysts (n=6991) were tested by NGS (VeriSeq kit, Illumina Inc., USA) for PGT-A 
at the Create Fertility Centre. Blastocysts were subdivided into 3 groups based on their morphological 
grading before biopsy: Good (1AA, 1AB, 1BA, 2AA, 2AB, 2BA), n=864, Average (1BB, 2BB), n=2258 and 
Poor (1AC, 1CA, 1BC, 1CB, 2AC, 2CA, 2BC, 2CB), n=3869. The resolution for detection and reporting of 
chromosomal aberrations is 10Mb and 30% mosaicism. Pregnancy outcome data from 1323 single 
euploid FETs were analyzed. The patients were divided into four age groups: ovum donors (26±3.74); 
<35 (32±2.05); 35-39 (38±1.43); ≥40 (421±1.69). Pregnancy outcomes of 1323 transferred euploid 
embryos (22.4%-Good, 41.1%-Average and 36.5%-Poor) were evaluated. 
 
Results 
PGT-A detected euploidy in 60.2%, aneuploidy in 24.6% and mosaicism in 15.2% of 6991 blastocysts. 
Good and average graded embryos had significantly higher euploidy rates (73.7% and 66.7%, 
respectively) compared to embryos with poor morphology grade (53.5%) in all age groups: donors 
(p=0.000001); <35 (p=0.00005); 35-39 (p=0); ≥40 (p=0.00002). Implantation rates (IR) of euploid 
embryos were higher for Good (56.4%) and Average (51.3%) compared to Poor (44.9%) graded embryos 
(p=0.006). However, ongoing pregnancy rates (OPR) were not different between Good and Average 
(p=0.5) and between Average and Poor (p=0.09).  However, we found higher ongoing rates for Good 
than Poor graded embryos (p=0.042). Sub-analysis showed that these differences were significant only 
for embryos from young ovum donors (IR, p=0.004; OPR, p=0.037). No difference in miscarriage rates 



 

 

were detected between the Good, Average and Poor graded embryos (8.3%, 7.7% and 11.1% 
respectively) (p= 0.2).  
 
Conclusions 
Morphological grade is associated with higher euploidy rates regardless of oocyte provider’s age, 
however when an euploid embryo is selected for transfer there is no difference in pregnancy outcomes 
based on static morphologic grading alone.  



Infertility-related quality of life: Impact on the sexual well-being of infertile couples 
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Introduction: 
 

Men and women struggling with infertility often report a reduction in the frequency of sexual 

activity, a deflated level of sexual self-esteem, and a loss of control over their sex life (Luk & Loke, 

2014)1. Yet, despite the intimate link between sexuality and reproduction, sexuality has 

surprisingly received less attention within research on adjustment to infertility. The present study 

examined the associations between individuals’ infertility-related quality of life issues (emotional, 

mind-body, relational, social) and their sexual functioning and satisfaction at baseline, as well as 

six months into fertility treatment.  

 

Methods: 
 

The sample included 65 couples undergoing fertility treatment. Participants completed the Fertility 

Quality of Life tool (Boivin et al., 2011)2 and either the Female Sexual Function Index (women; 

Rosen et al., 2000)3, or the International Index of Erectile Function (men; Rosen et al., 1997)4.  

 

Results: 
 

Baseline. A greater impact of fertility problems on emotional quality of life was associated with 

increased difficulties in sexual desire (β = -.259) and pain (β = -.282) for women, and lower sexual 

functioning (β = -.388) and satisfaction (β = -.453) for men. Women whose mind-body quality of 

life was more affected reported more issues in sexual desire (β = -.303), arousal (β = -.374), 

lubrication (β = -.262), orgasm (β = -.314), and satisfaction (β = -.258), while men reported lower 

satisfaction (β = -.284). Relational issues were associated with increased difficulties in sexual 

functioning (women: desire (β = -.469), orgasm (β = -.266); men’s overall functioning: β = -.310) 

and satisfaction (women: β = -.385; men: β = -.467). Lastly, a greater impact of fertility problems 

on social interactions was associated with more problems in desire (β = -.285), and pain (β = -.341) 

for women. Follow-up. A greater impact of fertility problems on all quality of life domains was 

also associated with lower sexual desire (r = -.336) and satisfaction (r = -.323) for women and 

lower sexual satisfaction (r = -.545) for men six months into their fertility treatment.  

 

Conclusion:  
 

This study highlights the biopsychosocial impact of fertility problems on the sexual well-being of 

couples undergoing fertility treatment. These findings could inform and develop the practice of 

 
1 Luk, B., & Loke, A. (2014). The impact of infertility on the psychological well-being, marital relationships, sexual relationships, and quality of 

life of couples: A systematic review. Journal of Sex & Marital Therapy, 41(6), 1-16.  
2 Boivin, J., Takefman, J., & Braverman, A. (2011). The Fertility Quality of Life (FertiQoL) tool: Development and general psychometric 

properties. Fertility and Sterility, 96(2), 409-415. 
3 Rosen, R. C., Brown, J. Heiman, S. Leiblum, C. Meston, R. Shabsigh, D., … D'Agostino, R. (2000). The Female Sexual Function Index (FSFI): 

A multidimensional self-report instrument for the assessment of female sexual function. Journal of Sex & Marital Therapy, 26(2), 191-208.  
4 Rosen, R. C., Riley, A., Wagner, G., Osterloh, I. H., Kirkpatrick, J., & Mishra, A. (1997). The International Index of Erectile Function (IIEF): A 

multidimensional scale for assessment of erectile dysfunction. Urology, 49(6), 822-830. 



counseling with couples faced with infertility, which often overlooks sexuality as an area of 

intervention. 
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Introduction: SSMC and SM are increasingly using assisted reproductive technology 

(ART) to have children, yet research on their experience accessing care is limited. Our 

objective was to evaluate the experience of SSMC and SM who have used ART in 

Canada to build their family. 

  

Materials and Methods: This study was approved by the University of Toronto REB. 

Data were collected from 08/2018 to 01/2019 using a 58-item anonymous online survey 

through convenience sampling. After exclusion of partially completed surveys, 72 

completed surveys were used for analysis. Of the 63 partnered men and 9 SM who 

completed the survey, 21 had a child using ART, and 51 were actively pursuing ART at 

survey time. 

Results: The sample was comprised of both Canadian (n=32, 44.4%) and international 

intended parents (n=39, 54.2%). The majority (n=48, 66.7%) were 30-39 at the time of 

pursuing ART; 80.6% were university graduates and 84.8% had an annual income of 

$50,000+. Of the 21 participants who had completed ART, the mean time spent was 2.3 

years, with a range of $60, 000 to over $100,000 CAD expended on the process. Four in 

five participants (n=58, 80.5%) had a positive experience with ART. Positive experiences 

with egg donation (n=52, 72.2%) and surrogacy (n=54, 75%) were reported by the 

majority. 95.2% (n=20) of participants who completed ART reported a positive 

experience. Bivariate analyses show that having a positive experience was independent of 

residency status, relationship status, ethnicity, education level, income level, knowing 

others who had used ART, or attendance at conferences/seminars/ workshops for men 

using ART. Agencies were used in 62 cases (91.1%) for donor recruitment, and in 54 

cases (90.0%) for surrogate recruitment.  Participants reported mixed experiences with 

agencies. A negative association was found between the egg donation experience and 

having to work with more than one egg donor to achieve a pregnancy (p<0.05).  

  

Conclusion: For SSMC and SM, resources such as post-secondary education level, high 

income, and social support are positively associated with accessing ART to have children 



in Canada. Barriers to accessing care included cost, time commitment, and difficulties 

securing third parties when using ART. The majority of SSMC and SM had a positive 

experience using ART in Canada. 
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Introduction: 

Treatment of TAYAs, consists mainly of gender-affirming hormone treatment (GAHT) and/or sex 

reassignment surgery (SRS). These treatments, while helpful in alleviating symptoms of gender 

dysphoria, pose serious fertility risks. It is, therefore, recommended for transgender individuals 

to receive counselling, prior to transitioning, regarding possible negative impacts of GAHT and 

SRS on fertility, as well as discuss fertility preservation (FP) options. Unfortunately, due to 

paucity of published data, FP counselling for TAYAs relies mainly on expert opinion and 

extrapolation from the cisgender population.   

The aim of this study was to examine the feasibility of FP in both Male to Female (MtF) and 

Female to Male (FtM) TAYAs and to bring to light considerations unique to this population.   

Materials and Methods: 

A retrospective review was conducted on 2 cases of FtM and 7 cases of MtF TAYAs who 

underwent FP counselling and FP in our centre from 2012 until 2019. We analyzed 

demographic, medical parameters as well as FP characteristics and outcomes.  

Results:  

Seven MtF TAYAs cryopreserved sperm. One was taking GAHT at the time of counselling, had 

a feminine hormonal profile and extremely low sperm parameters. The number of samples 

preserved ranged between 1 to 17. Semen parameters were normal for 2, asthenospermia was 

noted for 3, and oligospermia for 2. To date, only one has returned to utilize cryopreserved 

samples, with her male cisgender partner. Treatment resulted in 2 live births of 2 daughters 



using donor oocytes and surrogacy. Sex selection was approved after genetics consultation, 

due to high incidence of gender dysphoria among her male relatives.  

Two FtM TAYAs underwent ovarian stimulation for FP. The first was referred for FP upon 

diagnosis of breast cancer following mastectomy. He underwent ovarian stimulation and 

cryopreserved 8 mature oocytes. He later relocated and had his oocytes transferred to a local 

clinic. The other was 37 y/o, and had a male cisgender partner. Following ovarian stimulation, 5 

oocytes were aspirated, 4 of which were mature. After ICSI, 3 day 3 embryos were frozen.  

Discussion:  

As more and more TAYAs are seeking FP, more data is crucial for FP counselling. The current 

case series outlines the complexity and diversity seen among TAYAs and illustrates some of the 

complex issues that may be associated with this population. 
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Introduction 
Providing fertility patients with information about the psychosocial aspects of treatment may encourage 
those with an unmet need for counseling to seek it. This study examines a mobile health (mHealth) 
application (app) with information on stress, coping, and relationships (psychosocial content). We 
assessed what factors related to engagement with the psychosocial content, and whether this 
engagement related to counseling uptake. 
 
Materials & Methods 
We recruited 169 participants from fertility clinics in Montreal and Toronto to use the app for 8 weeks 
and complete surveys pre (T1) and post app use (T2) assessing gender, income, parity, stress, desire for 
counseling, counseling use, and receiving mental health information from a healthcare provider (HCP). 
Engagement with the psychosocial content was tracked by the app. T-tests and correlations assessed the 
relationship between participant characteristics and psychosocial content engagement. Chi-square and 
regression analysis then examined factors related to counseling uptake at T2 for those who wanted it at 
T1. 
 
Results 
Women (t=-1.94 P=.027), those with primary infertility (t=2.15 P=.017), greater stress (P=.033), and 
those who wanted counseling at T1 (t=-3.72 P≤.00) were more engaged with the psychosocial app 
content. Of the 65 participants who wanted counseling at T1, 8 sought it at T2. Receiving mental health 
information (X2=8.40 P=.016), income over $100,000/year (X2=5.70 P=.019), and psychosocial content 
engagement (X2=-1.74 P=.044) were related to uptake at T2. In a logistic regression, counseling uptake 
was significantly related to engagement (Odds Ratio=3.08 P=.041) and receiving mental health 
information (Odds Ratio=9.91 P=.028). 
 
Conclusion 
Women and those with greater stress were more engaged with the psychosocial content, suggesting a 
desire for this information in these groups. Results are limited by sample size, but suggest that in 
addition to receiving mental health information from a HCP, engagement may have contributed to the 
decision to seek counseling. Lower income may also be a barrier to uptake, and future studies could 
examine the feasibility of providing support via a mHealth format. 
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Objective: Mitochondria are the powerhouse of cells and play a crucial role in gamete 

formation, fertilization, and embryo development. There is mounting evidence that failure of 

euploid embryos to implant could partially be due to mitochondrial dysfunction related to 

heteroplasmy and de novo mtDNA variations, which are present in as many as 20% of mature 

oocytes. The purpose of this study was to evaluate sequence variation of human embryonic 

mtDNA, and correlate this with patient age and various infertility parameters; as well as to study 

their impact on implantation and embryo development.  

Methods: This study received institutional REB approval. We performed a retrospective study 

on selected single euploid embryo transfer cases to represent a range of known outcomes (41 

with no implantation, 35 with an ongoing pregnancy, and 31 which miscarried). Within each 

outcome group, cases were also selected to represent 3 maternal age stratifications (<35, 35-40, 

>40). Excess whole genome amplified DNA (donated by consented patients) from trophectoderm 

biopsies of D5/D6 blastocysts were utilized to perform library preparation (IonChef) for targeted 

next generation sequencing (NGS) of complete mtDNA, using Precision ID mtDNA enrichment 

on the IonTorrent PGM platform. Variant calling and data analysis was performed using 

IonReporter and Partek software. 

Results: Mt genome was sequenced at average depth of 265x and 41.6% coverage for all 

embryos. Mutations in mtDNA D-loop accounted for 50.6%, RNR1 (18%), mRNR2 (8.1%), 

ND3 (7.6%), ND5 (5.6%), CYB (4.25%) and 3.4% for ND1, CO1, ND4 and mCO3. On average 

there were 13.7±8.2 variants per embryo and 70.4% of them were homoplasmic (>80% mutant 

allele), OR 8.66 [95% CI: 8.64-8.67]. Embryos that resulted in on-going pregnancies had 

significantly lower frequency of disease-causing mutations compared to embryos that miscarried 

(p=0.04). We identified disease causing variants only in embryos that did not implant or 

miscarried ND2: 5460 G>A; RNR2: 3010 G>A; TA: 5587 T>C; D-loop: 16176 C>T; 16270 

C>T. There was no correlation between embryonic mtDNA variant load and maternal age. 

Conclusion: Embryonic mt genome has a high frequency of sequence variants, D-loop being the 

most common. Maternal age did not impact the variation load. A validation study is underway to 

confirm the predictive value of the four mutations we identified that are enriched in embryos that 

did not implant or miscarried.  



The age old question:  Fresh vs Frozen? 

Tara Johnston, Robyn Slany, Shu Foong 

Introduction:  There has been much debate over the use and pregnancy success of fresh and frozen partner sperm for 

use with Intra Uterine Insemination (IUI).  Freezing of sperm is a wonderful tool for couples where the male partner will 

be undergoing medical treatments that may render him sterile or other situations when working out of town keeps 

couples apart during the female’s fertile window.  Freezing of sperm does put stress on the sperm and reduces the 

overall number of motile sperm present in the sample, however, frozen sperm is better than no sperm while undergoing 

fertility treatments.  The hypothesis is that the sperm insemination concentration and motility as well as the overall 

pregnancy and live birth rates will be reduced when partner frozen sperm is used for IUI. Also, that freezing will reduce 

the total number of viable sperm. 

Method:  Retrospectively, all of the patient’s seen at the Regional Fertility Program whose male partner froze sperm and 

subsequently thawed it for use of insemination between 2012 and 2017 inclusively, were compared.  The first data 

analysis performed looked at the motility and concentration of sperm (both before and after density gradient washing) 

who used only frozen or both frozen and fresh partner samples for IUI.  These same patient’s charts were reviewed for 

the number of IUI attempts, pregnancy rate, fertility diagnosis and if they went on to an In Vitro Fertilization (IVF) cycle.   

Another, separate review, looked at all partner sperm freezes between 2012 and 2017 inclusively preformed at the 

Regional Fertility Program to compare the pre-freeze and post-freeze motility, with the exception of surgically retrieved 

sperm. 

Results:  For the first comparison, 93 patient charts were reviewed that had used partner’s frozen sperm.  Of those, 45 

used only frozen and 48 used both frozen and fresh for IUI.  162 frozen IUI cycles were performed.  Frozen pre-wash 

sample analysis showed an average concentration of 47.2 Million sperm/mL with 35.8% motility (rapid + slow 

progressive motility), while post-washing yielded 4.9 Million sperm/mL with 39.8% motility for insemination.  Of these 

same patient’s, 117 fresh cycles were performed and showed pre-wash analysis average of 58.2 Million sperm/mL with 

54.7% motility.  Post-wash yielded 25 Million sperm/mL with 59.8% motility. 

With the 162 frozen cycles, 10 resulted in a positive pregnancy.  Of these 10, 2 miscarried or spontaneously aborted and 

8 healthy babies were born. That shows a pregnancy rate of 6.2% and a live birth rate of 4.9%. With the 117 fresh 

samples, 17 positive pregnancies were reported.  Of these 17, 11 miscarried or spontaneously aborted, while 6 resulted 

in healthy babies.  This gives a pregnancy rate of 14.5% and a live birth rate of 5.1%. 

Of these 93 patients, 38 underwent at least one IVF cycle.  54 cycles were completed in total with 24 of those using 

frozen partner sperm and 31 used fresh partner sperm.  The frozen cycles yielded 8 pregnancies with 1 loss and shows a 

pregnancy rate of 33.3% and live birth rate of 29.1%.  The fresh cycles yielded 16 pregnancies (13 fresh embryo transfers 

and 3 frozen embryo transfers) with 5 losses which gives a pregnancy rate of 51.6% and a live birth rate of 35.5%. 

The second comparison looked at every sperm freeze performed at the Regional Fertility Program between 2012 and 

2017 inclusively, to compare pre-freeze and post-freeze motilities, exclusive of any surgical sperm retrieval techniques 

(PESA, MESA, TESE, microTESE, Retrograde and/or Electroejaculate).  726 samples were frozen during those 5 years.  The 

average pre-freeze motility was 47.3% rapid and slow progressive sperm, while the post-freeze average was 30.2%.  This 

shows an average drop of 36% of the motility during the freezing. 

Conclusions:  There is a significant drop in the motility and concentration of insemination samples as well as in the 

overall motility upon freezing.  Also, the pregnancy rates also drop considerably, yet the live birth rate is virtually the 

same for fresh and frozen insemination samples.  Further, the IVF pregnancy rates are reduced when using frozen 

samples, however the live birth rates are still comparable.  
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Introduction:  
 
Our objective was to compare pregnancy outcomes among vitrified donor oocyte IVF cycles according to the number of 
blastocyst stage embryos transferred (1 or 2) and whether surplus blastocysts were available for cryopreservation. 
 
Methods:  
 
We retrospectively reviewed a cohort of 2017-2018 donor oocyte recipient IVF cycles (n=1760) with blastocyst stage embryo 
transfers in which donated oocytes came from a vitrified donor oocyte bank. Transfers were single or double embryo (SET or 
DET) and elective (e) if there were surplus good quality blastocysts cryopreserved after transfer. Biochemical pregnancy was 
defined as positive serum hCG (>5 IU/L) 2 weeks after transfer. Implantation and clinical pregnancy were defined by presence 
and number of U/S visible intrauterine gestational sacs 4-6 weeks after transfer. Intrauterine pregnancies with fetal cardiac 
activity were considered ongoing. Implantation, pregnancy, and twinning were compared among groups by X2 analysis. 
 
Results:  
 
The percentage of cycles for which eSET was an option (cycles with >1 viable blastocyst) did not change significantly from 2017 
to 2018 (79.1% vs 81.5%, P=0.2). Among cycles with >1 viable blastocyst, the percentage of cycles in which clinicians and 
patients chose to transfer 2 decreased from 35.0% in 2017 to 21.5% in 2018 (P<0.0001), a 39% relative decline in double 

embryo transfer from one year to the next. Implantation per transferred blastocyst was highest with eSET (62%, P0.002 vs 

each other group), and lowest for DET (40%, p0.006 vs each other group). Ongoing pregnancy per transfer was highest for 

eDET (65%, P0.004 vs each other group), and higher for eSET than SET (54% vs 42%, P<0.0001). Ongoing pregnancy did not 
differ between eSET and all double embryo transfers (eDET and DET combined, 54% vs 56%, P=0.45). The frequency of twins 
was significantly higher for double versus single embryo transfer, whether elective or not (>35% vs <2.5%, P<0.0001 for all). 
 

 
 
Conclusions:  
 
Our results demonstrate that with high prognosis cycles, such as donor oocyte IVF with blastocyst stage embryo transfer, 
there is little or no benefit to transferring more than 1 embryo if eSET is an option. The risk of twins is significantly higher with 
multiple embryo transfer. The large decline in double embryo transfer from 2017 to 2018 demonstrates clinicians and patients 
are appropriately adjusting protocols in response to emerging data.  
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Introduction: Implantation failure is an existing obstacle to the assisted reproductive technology 

(ART) treatment of female infertility if due to thin endometrium or other unexplained reasons that 

lead to recurrent implantation failure.  Recent clinical trials suggest that platelet-rich plasma (PRP) 

infusion into the uterine cavity may improve implantation and endometrial thickness in patients 

suffering from a thin endometrium (TE <7 mm) and repeated implantation failure (RIF ≥2 euploid 

transfers). PRP is a safe, autologous blood product that is rich in growth and immune factors. This 

pilot study was conducted to examine the clinical efficacy of PRP on endometrial growth and 

pregnancy outcome in patients with a TE, as well as patients who suffer from RIF.  

 

Materials and Methods: Twenty-one consented women underwent intrauterine PRP infusions at 

the CReATe Fertility Center. Nineteen of the patients who correspond to our inclusion criteria 

were retrospectively analyzed and classified into 2 study groups: RIF (n=9), thin endometrium 

(n=8). Endometrial thickness was measured on the day of PRP treatment by ultrasound and 

compared to 1-3 days after. Embryo transfers occurred when the endometrial thickness reached 

the minimum requirement of 7mm and the βHCG values were measured 14 days after transfer to 

assess for implantation.  

 

Results: Within 1-3 days after a cycle of infusions, successful endometrial expansion was 

observed in 71% of the patients. Endometrial measurement data showed an average increase by 

22% in 9/9 patients suffering from RIF (p<0.05), as well as a 17% increase in 6/8 of patients with 

a thin endometrium (p<0.05). A positive βHCG was reported in 33% patients with RIF and in 38% 

patients with a thin endometrium. 

 

Conclusion: Our results support the use of PRP as a safe and effective treatment to stimulate 

endometrial growth and improve pregnancy outcome in patients with both RIF and a thin 

endometrium. Our results suggest the effect on pregnancy improvement may be slightly more 

potent in patients with a thin endometrium. Future investigations will include a soon to begin 

prospective randomized controlled trial with a larger population size to assess live birth rate as an 

outcome measure.  

 

 


