
CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Comparison of Government Funded vs Private Patients’ IVF Laboratory Outcomes in Ontario  

Leila Maghen1, Joanna Greer1, Michael Crowe1, Paul Bingil1, 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: In December 2015, Ontario implemented a fertility funding program for all residents under 
the age of 43 years old. Each patient has been granted one compensated IVF cycle and all subsequent 
Frozen Embryo Transfers (FET) per lifetime. No patient selection criteria were provided by the government 
allowing each IVF center to determine their own unique model of funded patient intake.  The result of this 
program is increased cycle volume. This raises the question of possible impact on laboratory success rates.  

Methods:  A retrospective analysis was performed on laboratory outcomes from January 2016 – March 

2017 at a Toronto IVF center, examining results from private-pay and funded IVF patients.  A random 

selection process was used to accept funded patients.  Laboratories Key Performance Indicators (KPI’s) 

were compared.  Average patient age, stimulation day, number of eggs, number of Embryos Transferred, 

number of frozen blastocysts, fertilization rates, usable blastocyst conversion rates as well as chemical 

pregnancy rates following FET were compared between funded and private patients.  

Results: A total number of 605 cycles were analyzed  

     Private Funded 

Average patient age 36.6 35.4 

Average trigger day 10.5 ± 0.09 10.3 ± 0.1 

Average # eggs 12.2 ± 0.4 11.9 ± 0.5 

Egg Maturity (% MII) 78% 76% 

Fertilization  Rate (ICSI) 77% 77% 

Avg  number of Blasts Transferred 1.22 ± 0.3 1.08 ± 0.2 

Usable blast conversion  (>3BB) 45% 53% 

FET Chemical Pregnancy Rate 63% 70% 

 

Conclusions:  Using the Ontario government funded program resulted in a significant difference between 
private and funded patients’ age P<0005, however, there were no significant differences in any lab KPI. 
This indicates that, if the laboratory is well equipped and staffed, that the increased patient volume and 
use of randomized patient selection for funded infertility patients can successful in maintaining high 
outcomes for both groups in this type of funding patient intake model.  
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Comparison of Ongoing Pregnancy Rates between Intrauterine Insemination Treatments, Stratified by 
Maternal Age 
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1Pacific Centre for Reproductive Medicine, Burnaby, British Columbia 
 
Introduction:  
 
Intrauterine insemination (IUI) is a well-established treatment for sub-fertile couples who seek less 

invasive procedures. The aim of our study was to examine the effectiveness of different types of IUI with 

respect to maternal age.  

Materials and Methods:  
 

A retrospective study reviewed 1628 IUI cycles from January 2015 to February 2017 at Pacific Centre for 

Reproductive Medicine, Burnaby. All data was stratified by maternal age, treatment types (natural cycle, 

superovulation IUI: clomiphene, letrozole, and FSH), and ongoing pregnancy rates (PR). IVF ongoing PRs1 

were added for comparison as it is often the next line of treatment for patients if IUI is unsuccessful. 

Results:  
 
Ongoing PRs for natural cycle, clomiphene, and FSH IUIs did not show any significant difference in all age 

groups. For letrozole IUIs, the ongoing PR was significantly lower compared to natural cycles in the age 

groups <35 and 35-37 (8.5% vs 16.5%, P = 0.001; 9.6% vs 23.1%, P = 0.02.) When compared to FSH, 

letrozole patients had lower ongoing PR in <35 and 38-40 age groups (8.5% vs 19.1%, P = 0.003; 4.0% vs 

15.7%, P=0.008.) For the age groups, 41-42 and ≥43, there is no significant difference among the four cycle 

types. Even though FSH IUI had one pregnancy in the age group ≥43, the small population (n=28) makes 

it statistically insignificant.  
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Conclusions:  
 
Letrozole cycles performed less favorably in the age groups <35, 35-37, and 38-40 when compared to 

natural cycle and FSH IUIs. The other three types of IUI demonstrate no significant advantage over others 

in all age groups. It should be noted that the majority of natural cycle IUIs are donor sperm insemination, 

and represent a population with a better prognosis than infertile couples. For patients over age of 43, a 

more aggressive treatment, such as IVF, improves their chance of achieving pregnancy.  

Refereces: 
 
1 Lanes, A; Dougan, S; Guo, Y; Johnson, M; Sprague, A (2016) CARTR Plus 2015 Report. Retrieved from 

Canadian Fertility and Andrology Society Website: https://cfas.ca/cartr-annual-reports/ 
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Introduction:  An increasing number of Canadians are using Complementary Alternative Medicine or 
wellness (CAM/W) practices. According to the Fraser Institute, nearly 75% of Canadians have used at least 
one practice1. Therefore, we wanted to survey our patient population to determine the prevalence and 
use patterns of CAM and wellness practices in Canada women undergoing in vitro fertilization (IVF).  
 
Materials & Methods: An anonymous computer-based survey was administered to women undergoing 
IVF from April 2016 and April 2017, at a private fertility center in Toronto, Canada. The survey included 
information regarding patient’s demographics and CAM/W practice, beliefs and use.  
 
Results:  The survey response rate was 95.9% (n=118), with 123 women undergoing IVF asked to 
participate. Patients were between 25-45 years old and were from diverse ethnic backgrounds. The 
majority had university or higher education (96.5%) and incomes >$75,000 (82.6%). The prevalence of 
CAM/W practices before and during IVF cycles was 100%, with the average number practices per patient 
8.4 and 5.6 respectively. There was also a high prevalence of self-reported stress (80.5%), with 29.2% and 
1.8% experiencing high or very high levels respectively. Most patients initiated CAM/W practices after 
they had difficulty conceiving (45.4%), either to improve their fertility (67.6%) and/or mental health 
(41.9%). The primary source of advice regarding CAM/W was friends/family 75.3% and to a lesser extent 
the internet (41.6%), as opposed to advice from family (40.7%), fertility (32.7%), and/or naturopathic 
doctors (32.7%).  
 
Discussion:  The prevalence of CAM/W practices use in our Canadian IVF population was very high, with 
the majority of patients using them to increase their fertility. Therefore, clinicians should familiarize 
themselves with the various practices and evidence to help patients make more informed choices. A high 
prevalence of self-reported stress was also found in our population, with a large number of women using 
CAM/W to improve their mental/emotional health. Based on these findings, it is important to screen 
patients for stress and mental health concerns and have an integrated multi-disciplinary approach to 
addressing these concerns.  
 
References: 
1. Esmail N. Frasier Institute. Policy Source: 2007. 87. 
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Introduction: The Society of Obstetricians and Gynaecologists of Canada recommends that first trimester 
ultrasound should be performed to establish an accurate due-date1. Individual ultrasound units may have 
their own locally validated growth charts for first-trimester ultrasound. In British Columbia, the ultrasound 
crown-rump length (CRL) reference is based on a 1998 study that employed menstrual dating to 
determine gestational age2,3. However, pregnancies conceived via in vitro fertilization (IVF) have an 
irrefutable gestational age (GA). In this study, we aimed to determine if an association exists between 
small CRL per local reference and adverse pregnancy outcomes. Furthermore, we wondered if an 
alternate CRL reference based on IVF pregnancies would be more accurate. 

Methods and Material: This was a retrospective chart review including singleton pregnancies conceived 
by IVF between 2007-2014. We reviewed ultrasounds performed between 7+0 to 8+6 weeks GA. CRL was 
classified as small by comparing to BC Provincial and IVF (Monash) reference charts4. 

Results: Included were 940 clinical pregnancies. The overall and CRL-discrepant miscarriage rates were 
12.7% (119/940) and 41% (84/204) respectively. CRL below the 10th percentile of the provincial reference 
predicted miscarriage with a positive predictive value of 41% while the negative predictive value of a 
normal CRL was 95%. When CRL was small for GA, the age-adjusted odds of miscarriage were 13.8 times 
higher (95% CI 8.9-21.6, p< 0.0001). At age 30, small CRL was associated with a 30% risk of miscarriage 
versus 61% at age 45. There was no association between small CRL and preterm birth (PTB) (p=0.93) or 
low birth weight (p=0.50). A receiver operating characteristic curve was constructed using the Monash 
reference and the optimal cut-point was determined by Youden’s index to be the CRL measurement 
associated with GA 1.95 days younger. The sensitivity and specificity in predicting miscarriages from this 
Monash cut-point was 0.69 (95% CI = 0.61 to 0.77) and 0.84 (95% CI = 0.82 to 0.87) which were similar to 
those of the provincial CRL reference. 

Conclusions: Small CRL in IVF pregnancy was strongly associated with miscarriage, especially in the 
context of advanced maternal age. Small CRL was not associated with PTB or low birthweight. A CRL 
reference based on IVF pregnancies was not superior to the standard reference at predicting miscarriage. 

 
Reference:  
 
1.  Butt K, Lim K, Bly S, et al. Determination of Gestational Age by Ultrasound. J Obstet Gynaecol 

Canada 2014;36(2):171–81.  

2.  Bukowski R, Smith GCS, Malone FD, et al. Fetal growth in early pregnancy and risk of delivering low 
birth weight infant: prospective cohort study. BMJ [Internet] 2007;334(7598):836. Available from: 
http://www.bmj.com/content/334/7598/836.full.pdf+html 
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Introduction: Successful fertilization, early embryo development, and implantation is highly dependent 
on the quality of the nuclear and cytoplasmic cargo delivered by the oocyte. Small, non-coding RNAs 
(snRNAs) have recently emerged as potent regulators of transcriptional and post-transcriptional gene 
expression, coordinating and restricting cell fate in both the embryo and endometrium. Due to the 
transcriptional quiescence of the oocyte, few new transcripts are produced before the embryonic genome 
is activated at the 8-cell stage. Therefore, it is imperative to understand the complement of snRNAs 
provided by the oocyte which directly influence the quality of the resulting embryo. The objective of this 
study was to validate sequencing methods for ultra-low input samples and to characterize the snRNA 
complement in human oocytes and embryos.  
 
Materials and Methods: The snRNA libraries were generated with the NEXTflex Small RNA-Seq Kit v3 (Bioo 
Scientific), analyzed on bioanalyzer 2100 (Agilent Tech.) and sequenced on a MiSeq (reagent kit V3, 
Illumina). Libraries were generated from 10 pooled GV oocytes (24h post retrieval), and pools of four day 
6 arrested 16-cell to morula embryos and late day 6 poor grade blastocysts. 20 ng of cellular RNA was 
used as a positive control for library generation and sequencing. Bioinformatics analysis was done in house 
using tools available at http://www.smallrnagroup.uni-mainz.de/. 

Results: Between 1.5 and 3 million reads were obtained per sample. Greater than 300 miRNAs were 
identified from oocytes/embryos. We annotated large populations of miRNA, tRNA, rRNA, and long non-
coding RNA from the samples. Interestingly, a prominent piRNA population was identified in the 
blastocyst, arrested embryo, and oocyte samples. Since our pilot experiment, we have successfully 
produced snRNA libraries pools of 10, 3, 5, and 1 oocyte(s) to define the limit of detection with these 
methods. Data analysis is ongoing. 

Conclusions: We have developed a method for sensitive profiling of snRNAs from human oocytes and 
embryos, with the aim to understand the biological impact of these snRNAs and their roles in early embryo 
development and implantation outcomes. 

 
 

 

 

Keywords:  Developmental Programming, Embryogenesis, Epigenetics, Non-Coding RNA, Omic 
Technologies  

REB Protocol Numbers: 29237, 30251 
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Introduction: Elective egg freezing (EEF) is one of the fastest growing service areas in ART.  An increasing 
number of young women worldwide are now seeking EEF to preserve future childbearing potential. 
Studies have found that the decision of whether or not to freeze oocytes for social reasons is complex. 
FrzMyEggs (aka Freeze My Eggs) is a decision aid mobile app that aims to support women in making an 
informed decision in EEF.  This presentation describes the processes involved and the challenges 
encountered in developing the FrzMyEggs app. 
 
Materials and Methods: During the 16-month development period (Jan 2016 to April 2017), the Agile 
Model was used to manage the following processes of the project life cycle: 1) goal development, 2) 
environmental scan, 3) content and tool development, 4) prototype development, 5) UX/UI design, 6) 
software engineering, 7) beta testing, and 8) app launching.  
 
Results: We accomplished the goal of building a user-friendly egg freezing mobile app that provides users 
with evidence-based EEF information and decision-making tools that supplement medical consultation 
and counselling. These tools are a) a ‘Calculator’ that provides an estimate of users’ EEF success rates 
based on their age, antral follicle count (AFC) and Anti-Müllerian hormone  (AMH); and b) a ‘Decision Aid 
Questionnaire’ that analyzes whether users are leaning toward or away from egg freezing, and how they 
came to that conclusion. Within this app are hyperlinks to CFAS (Canada), SART (US) and HFEA (UK) in 
order for users to locate clinics by region.  
 
Conclusion: To our knowledge, FrzMyEggs is not only the first app that is designed specifically for women 
who are interested in EEF, but is also the first ART app that is equipped with interactive decision aid tools 
to facilitate making informed decisions. The FrzMyEggs app, developed for iOS and Android, launched in 
April 2017 (www.eggfreezing.me). We have incorporated flexibility into the design to make the app 
adaptable to market changes and needs. Utilization of this app worldwide will be closely monitored 
through analytics to measure its effectiveness. In the next phase we will pilot-test the usefulness of the 
FrzMyEggs app in facilitating informed decisions among those considering EEF. 
 
Funding: The FrzMyEggs app project was funded by EMD Serono through a Donation for Patient Benefit 
and by the CReATe Program Inc. 
 
 

http://www.eggfreezing.me/
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6Department of Animal Science, Faculty of Agricultural and Environmental Sciences, McGill University, 
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Introduction: Nutrition is important in both men and women to achieve a successful birth outcome. Data 
on dietary intake and effect of Body Mass Index (BMI) of infertile males is limited. This preliminary study 
aims to investigate eating habits and BMI in men undergoing fertility evaluation.  

Materials and Method: Male patients were recruited during their first appointment at the CReATe 
Fertility Centre (n=118).  Each patient self-reported weight and height. A subgroup completed two 24-
hour dietary recalls with a registered dietitian (n=17). Dietary recalls were analyzed using Nutritionist Pro 
4.7.0 software, and Canadian Nutrient File 2010b database. Number of servings of each food group was 
calculated against Canada’s Food Guide. Basal Metabolic Rate was calculated using Mifflin St Jeor 
equation. Activity Factors of 1.55 and 1.375 were used for participants between 18-39 y and those >40 y 
respectively. Mis-reporting was assessed using the Goldberg method. Non-normally distributed data is 
reported as median (IQR).  

Results: The average BMI was 27.4 kg/m2, with 63.6% (75/118) being overweight or obese. In the 
subgroup, 35% (6/17) underreported their energy intake, and, 35% (6/17) consumed more than the 
energy required for weight maintenance. On average, 47.5%, 18.6% and 33.1% of the total energy 
consumed (2315±453 kcal) came from carbohydrate, protein, and fat respectively. Participants only met 
the daily recommendations for meat and alternatives (3.2 (1.64, 4.51) servings vs. recommended 3) while 
they had lower servings of vegetables and fruits (5.8 (2.04, 8.0) vs. 8-10); grain products (6.0 (4.73, 9.12) 
vs. 8); milk and alternatives (1.3 (0.79, 1.7) vs. 2). Other foods in addition to the four food groups typically 
included sweets, soft drinks, oil, alcohol, etc. 

Conclusion: The study population had a slightly higher proportion of overweight and obese men (63.6%) 
compared to the national average of 61.8%. Fat consumption was at the higher end of the recommended 
range of 20-35%. Daily recommended servings of the food groups were not met except for meat and 
alternatives. This could indicate frequent consumption of foods that are low in nutritional value. Future 
analyses will include greater numbers of participants to better assess dietary intake patterns among the 
infertile male population. In addition, meaningful comparisons of couples with male factor vs. non-male 
factor infertility will be feasible with a higher number of participants.  
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Introduction: Cumulus cells (CCs) support the growing oocyte and can be collected without compromising 

its integrity. As such, their transcriptome is considered a valuable non-invasive biomarker for oocyte 

quality and competency. The CC transcriptome is influenced by the women’s age, BMI, infertility diagnosis 

(i.e. Endometriosis, PCOS, low ovarian reserve) and stimulation protocol. Long non-coding RNAs (lncRNAs) 

are regulatory RNA species that impact transcription, mRNA processing and epigenetics. Increased lncRNA 

abundance in CCs positively correlate with oocyte maturation and embryo development. The aim of this 

study was to examine the differences in CC lncRNAs resulting from two triggering methods (single (ST) or 

dual (DT) trigger) in women with normal ovarian reserve. 

 

Methods: Twelve consented patients with a normal ovarian reserve undergoing IVF receiving either a ST 

(hCG alone) or DT (hCG + GnRH) were included in this study. Patients were matched according to 

demographics, ovarian reserve parameters and stimulation protocol. CCs from MII oocytes were trimmed, 

lysed, and RNA was extracted. cDNA libraries were prepared and sequenced on HiSeq 2500. Sequences 

were aligned, differential expression (DE) was conducted, and filtered for statistical significance using 

Partek Flow.  

 

Results: Fifty percent of differentially expressed transcripts between DT and ST cohorts were lncRNAs 

(212 lncRNAs, 207 mRNAs) (FDR<0.05). Of these, 9 lncRNAs are well characterized with defined modes of 

action/targets. lncRNAs involved in nuclear structure, localization, RNA processing and cell differentiation 

were upregulated in the DT cohort including NEAT1 (2.3 fold) and MIR143HG (3.2 fold), whereas, lncRNAs 

involved in embryonic development and associated with cell cycle arrest were downregulated in the DT 

cohort including RP11-1277A3.3 (-2.2 fold) and GAS5-AS1 (-4.4 fold). Additional analysis into the possible 

targets or function of the unknown lncRNAs is ongoing.   

 

Conclusion: Our study suggests that triggering protocols alter the lncRNA profile of CCs. Fifty percent of 

DE transcripts were lncRNAs with many having no, as-of-yet, known function/ in folliculogenesis. Of the 

well characterized lncRNAs, DT favours RNA processing and cellular differentiation, whereas ST favours 

cell cycle arrest. Our findings are currently being analyzed more extensively to determine the functional 

significance of the unknown lncRNAs and correlation to clinical outcomes. This study provides a deeper 

understanding of the effects of IVF triggering methods and highlights novel lncRNAs in CCs of normal 

responders. 
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action/targets. lncRNAs involved in nuclear structure, localization, RNA processing and cell differentiation 

were upregulated in the DT cohort including NEAT1 (2.3 fold) and MIR143HG (3.2 fold), whereas, lncRNAs 

involved in embryonic development and associated with cell cycle arrest were downregulated in the DT 

cohort including RP11-1277A3.3 (-2.2 fold) and GAS5-AS1 (-4.4 fold). Additional analysis into the possible 

targets or function of the unknown lncRNAs is ongoing.   

 

Conclusion: Our study suggests that triggering protocols alter the lncRNA profile of CCs. Fifty percent of 

DE transcripts were lncRNAs with many having no, as-of-yet, known function/ in folliculogenesis. Of the 

well characterized lncRNAs, DT favours RNA processing and cellular differentiation, whereas ST favours 

cell cycle arrest. Our findings are currently being analyzed more extensively to determine the functional 

significance of the unknown lncRNAs and correlation to clinical outcomes. This study provides a deeper 

understanding of the effects of IVF triggering methods and highlights novel lncRNAs in CCs of normal 

responders. 
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Distribution of Funded IVF in Ontario: A Patient Perspective 

Tamas Gotz 1,2 , Sydney Goldstein 1, Nipa Chauhan 1, Claire Jones 1, 2 

1Department of Obstetrics & Gynecology-University of Toronto, Ontario, Canada; 2Mount Sinai Fertility- 

Sinai Health Systems, Toronto, Ontario, Canada 

Introduction: On December 21st, 2015 Ontario began funding 5000 IVF cycles per year. Women under the 

age of 43 qualify for one cycle of IVF. The demand for IVF has outpaced the supply. There is a decentralized 

system administered by individual fertility clinics that determines who receives a funded IVF cycle. There 

is great variation in how patients are chosen to receive funded IVF cycles amongst individual clinics. Our 

objective was to determine how patients believe IVF should be prioritized. 

Methods:  From August 2016 to February 2017, we surveyed 250 patients to determine their preferences 

about how IVF cycles should be distributed. 

Results: Patients overwhelmingly agreed (88.7%) with the government’s decision to fund IVF. Patients felt 

that the goal of this IVF funding should be to maximize access to IVF regardless of chance of success 

(64.7%), rather than focusing on outcomes by distributing funding to those with the highest chance of 

successful live birth (31.2%).  Patients believed that all clinics should have a uniform prioritization policy 

(82.8%). The method most preferred by patients for distributing IVF was the use of a scoring system that 

takes individual patient factors into account (68.3%), rather than a first-come first-served system (19.5%), 

or a lottery system (1.4%).  The top reasons given by patients for prioritization in a scoring system were: 

diminished ovarian reserve (66%), having failed less invasive treatments (48.9%), longer durations of 

infertility (47.1%), having no previous children (46.2%), or otherwise not being able to afford IVF (42.5%). 

There was no significant difference in the preferred method of distribution when controlling for patient 

age. 

Conclusion: This is the first study looking at how patients prefer limited numbers of funded IVF cycles to 

be distributed. A majority of patients favoured a scoring system to distribute funded IVF cycles, and they 

believed that all clinics should have the same patient prioritization policy. Currently clinics are not 

required to have similar distribution policies, and only 50% of clinics are distributing funded IVF by some 

form of scoring system (Gotz  & Jones, 2017). As the funding of IVF is re-evaluated, we believe that fertility 

clinics and the government should consider this new data on patient preferences. 

References: 

Gotz T & Jones C. Prioritization of patients for publicly funded IVF in Ontario: A survey of fertility centres. 

JOGC 2017; 39(3):138-144. 
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Does Daily Co-Administration of Letrozole and Gonadotropins During Ovarian Stimulation Improve IVF 
Outcome? 
 
Jigal Haas, Rawad Bassil, Jim Meriano, and Robert F Casper 
 
Introduction: Previous studies have shown that androgens have a fundamental role in primate ovarian 
follicular development by augmentation of FSH receptor expression on granulosa cells. Considering the 
profound effect intraovarian androgens may have on early follicular growth, we have been treating 
normal responders for the last year with gonadotropins and letrozole during the whole stimulation in 
order to increase the intrafollicular androgen concentration and to reduce circulating estrogen 
concentrations. The aim of this study was to compare the IVF outcome of normal responders treated with 
letrozole and gonadotropins during ovarian stimulation compared to patients treated with gonadotropins 
only. 
 
Materials and Methods: A single center, retrospective cohort study of 174 IVF cycles (87 in the control 
group receiving gonadotropins alone and 87 in the study group receiving letrozole + gonadotropins) 
between April 2016 and Feb 2017 
 
Results: The age of the patients and the total dose of gonadotropins were comparable between the two 
groups. Estradiol levels were significantly higher in the control group compared to the study group (6760 
pmol/L vs. 2420 pmol/L respectively, p<0.01). The number of follicles ≥ 15 mm at the trigger day was 
significantly lower in the control group compared to the study group (7.9 vs. 10 respectively, p=0.02). The 
oocyte recovery rate per follicle ≥ 15 mm was similar in both groups (134% vs. 142%, p=NS) but the 
number of retrieved oocytes (10 vs. 14.5, p<0.01), MII oocytes (7.9 vs. 11.2, p<0.01) and blastocysts (2.7 
vs. 4.0, p=0.02) was significantly higher in the study group. We found no significant differences in the 
pregnancy outcome between the two groups (62% vs 54% p=NS). There were no cases of OHSS in either 
group.  
 
Conclusions: Co-treatment with letrozole during ovarian stimulation improves the IVF outcome in normal 
responders in terms of increased number of oocytes retrieved and number of blastocysts obtained 
without increasing the risk of OHSS. 
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Donor Sperm Insemination Outcomes Stratified by Preparation Type and Cycle Stimulation. 
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Abdelgadir, PhD; Gary Nakhuda, MD 

Olive Fertility Centre, Vancouver, BC 

 
Introduction 
Anonymous donor insemination (DI) is an invaluable resource in several situations. Frozen sperm can be 
acquired from sperm banks in washed or unwashed preparations, and insemination may be performed in 
either stimulated or unstimulated cycles. The aim of this study was to investigate pregnancy outcomes 
relative to DI preparation type, and in the context of stimulated cycles or unstimulated. 
 
Methods 
A retrospective study of patients who underwent donor insemination at Olive Fertility Centre, between 
January 2014 and December 2016 was performed.  Patients were stratified by washed vs. unwashed DI 
preparation, and stimulated vs unstimulated cycles. Student’s t-test, chi-squared, and Kaplan-Meier 
analysis were performed with R when appropriate. 
   
Results 
A total of 1029 cycles in 314 patients were analyzed. An average of 3.28 cycles were performed per 
patient, with a pregnancy rate per cycle of 14.28%, and a pregnancy rate per patient of 40.45%. 
Statistically different outcomes were seen when stratified by age, as expected. Kaplan-Meier analysis 
predicted a cumulative pregnancy rate of 51.19% by 5 cycles, maximizing by 8 cycles to 75.73%. 
 
Stratified by the type of DI preparation, 342 cycles in 144 patients were performed with washed sperm 
vs. 687 total cycles in 235 patients with unwashed sperm. Comparing washed vs unwashed sperm, 
outcomes were as follows: Mean number of cycles- 2.38 vs 2.92 (NS); PR per cycle- 13.16 vs. 14.56 (NS); 
PR per patient- 28.47 vs 38.72 (p=0.546); Total motile count (TMC)- 18.92 vs 11.75 (p<0.05). 
 
Stratified by cycle type, stimulated cycles (including clomiphene, letrozole, and gonadotropins) consisted 
of 317 total cycles in 148 patients, vs. 712 cycles in 262 patients in the unmedicated group. Comparing 
stimulated vs unstimulated cycles, outcomes were as follows: Mean number of cycles- 2.14 vs 2.72 (NS);PR 
per cycle- 18.93 vs. 11.94 (p=0.004); PR per patient- 38.5 vs 29.01 (p=0.0622); TMC- 14.27 vs 16.43(NS). 
Ongoing twin pregnancies occurred in 15.2% (7/49) in the medicated group and 1.64% (1/61) in the 
unmedicated group. 
 
Conclusions 
Patients undergoing DI have increasing cumulative pregnancy rates with successive attempts. Interesting 
observations from this cohort include a predicted maximum cumulative rate by 8 cycles, higher PR’s using 
unwashed sperm compared to wash sperm despite a lower TMC, higher PR per cycle although 
nonsignificant cumulative PR with a higher twin rate in medicated vs unmedicated cycles. Regression 
analysis and prospective studies may help determine how to achieve the optimal outcome in patients 
pursuing treatment with DI. 
 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 

Dramatic Reduction in the Rate of Multiple Births in a Single Ontario Clinic after Implementation of the 

Provincial IVF Funding Program  

1Basma Chamas, 1Aryan Bashar, 1,2Prati Sharma, 1,2Ari Baratz, 1,2Karen Glass, and 1,2Clifford Librach  

1CREATE Fertility Centre, Toronto, Ontario, Canada. 2Department of Obstetrics and Gynecology, University 

of Toronto, Ontario, Canada  

Introduction: It is widely known that assisted reproductive technology is responsible for an increase in 

multiple births, secondary to multiple embryos transferred per cycle.  Multiple pregnancies are a 

significant cause for concern due to the significantly increased risk for both the mother and her fetuses.  

The Ontario Ministry of Health and Long-Term Care (OMHLTC) introduced the funding program in 

December 2015 with the intention of increasing access to IVF treatments, and at the same time reducing 

the multiple birth rate. To qualify for a funded cycle, an Ontario resident must be under the age of 43. 

Under this program, patients are entitled to receive funding for one ovum retrieval cycle and subsequent 

transfer of all embryos from that cycle per lifetime. However, to reduce the rates of multiple pregnancies, 

the funding program restricted the number of embryos that can be transferred based on specific age 

criteria. The aim of this study was to evaluate the impact on multiple births of this funding program within 

a single fertility centre.  

Methods and Materials: Pregnancy outcome and embryo transfer data from January 2014 to December 

2016 was retrospectively obtained from the Create IVF database.   

Results: The mean number of embryos transferred in the years 2014/2015 prior to the funding program 

being instated in 2016 was found to have decreased from 2.37 (n=2225) to 1.24 (n=1738) (p<0.001) 

respectively.   The overall multiple pregnancy rate was 25.83% in the years 2014/2015, whereas the 

multiple pregnancy rate for 2016 dropped to less than half at 12.35% (p<0.001).  

Conclusion: This study suggests that the funding program not only decreased the number of embryos 

transferred at this clinic, but also dramatically reduced the multiple pregnancy rate by over 50%, 

compared to the two prior years.  
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Effect of Early Embryo Cleavage Status at Luteal Day 1 (LD1) and Subsequent Embryo Development 

Carlee White1, Francis Tekpetey1,2, Lynda Hughes1, Jackie Hollett-Caines1,2 and Maggie Rebel1,2 

1The Fertility Clinic, London Health Sciences Centre, London, Ontario, Canada. 2Department of Obstetrics 

and Gynecology, University of Western Ontario, Schulich School of Medicine and Dentistry, London, 

Ontario, Canada 

Introduction:  Early cleavage on luteal day 1 (LD1) has been associated with improved embryo 

developmental competence.  This includes increased cell numbers by LD2/3(1) and increased rates of 

blastocysts development(2).  Therefore we analyzed the impact of LD1 embryo status on embryo 

development with comparisons across age groups. 

Methods:  All embryos from patients who underwent treatment at our clinic between 2012 and 2014 

were included in this study.  A total of 6358 IVF/ICSI embryos were grouped according to LD1 status, 

determined around 24 hours post insemination.  The groups included embryos with 2 PN (4043), in 

syngamy (1627), and with 2 cells (688).  Embryos within each group were analyzed for LD2/3 cell number 

and subsequent blastocyst development.  Blastocyst development for each group was also analyzed 

according to maternal age. 

Results:  Embryos with 2-cells on LD1 displayed a significant increase in 4-cell, 6-cell and 7- to 10-cell 

embryos on LD2 compared to both 2 PN and syngamy groups. The percentage of 5-cell embryos on LD2 

was similar between 2-cell and syngamy embryos.   2-cell LD1 embryos with 6 cells on LD2 had increased 

blastocyst formation rates compared to 2 PN and syngamy groups, while rates were similar for 2-cell and 

syngamy LD1 embryos with 4- and 5-cells on LD2.  

For day 3 embryo development, 2-cell LD1 embryos displayed an increased percentage of 8- and 9-cell 

embryos on LD3 compared to 2 PN and syngamy groups.  The percentage of 7-cell LD3 embryos was 

similar between 2-cell and syngamy groups.  Syngamy and 2-cell LD1 embryos with 9 cells on LD3 had a 

significantly increased blastocyst formation rate compared to 2 PN embryos with 9-cells on LD3.  

Regarding patient age, syngamy and 2-cell embryos had significantly higher blastocyst formation rates 

than 2 PN embryos in patients <35 years, while 2-cell embryos had increased blastocyst formation 

compared to syngamy and 2 PN embryos in patients 35-39 years of age. 

Conclusion: This study indicates a link between early cleavage on LD1 and embryo competence.  

1. Salumet et al. Human Reproduction. 18, 821-825 (2003) 
2. A Guitierrez-Adan, et. al. Reprod. Fertil. Dev. (2014), doi: 10.1071/RD14216. 
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Effects of a Low-Glycemic Index Diet and Exercise Intervention on Antral Follicle Counts and 

Hyperandrogenism in Polycystic Ovary Syndrome: A Randomized Clinical Trial  

Maryam Kazemi*1, Roger A Pierson2, Laura E McBreairty1, Julianne J Gordon3, Gordon A Zello1, Philip D 

Chilibeck3, Donna R Chizen2 

1Division of Nutrition and Dietetics, College of Pharmacy and Nutrition; 2Department of Obstetrics, 

Gynecology and Reproductive Sciences, College of Medicine; 3College of Kinesiology; University of 

Saskatchewan, Saskatoon, SK, Canada 

Introduction: Polycystic ovary syndrome (PCOS) is a common endocrinopathy in women of reproductive 

age characterised by hyperandrogenism, ovulatory dysfunction, and polycystic ovaries. Lifestyle 

modifications are the first-line approach in the management of PCOS; however, the optimal diet 

composition remains unclear. Pulse-based diets (beans, lentils, and chickpeas) have a favorable nutritional 

composition and can modify postprandial insulin response. We hypothesized that a low-glycemic index 

pulse-based diet would lower the insulin response to an oral glucose tolerance test (OGTT) and thereby 

decrease antral follicle counts (AFC) and androgenemia when combined with exercise.  

Methods: Ninety-five women (n=95), 18 to 35 years of age, with PCOS were randomly assigned to either 

a pulse-based diet (n=30 completed) or the National Cholesterol Education Program Therapeutic Lifestyle 

Changes (TLC) diet (n=31 completed) in a 16-week intervention. All women participated in a monitored 

aerobic exercise program. Pre- and post-intervention measures included: AFC at real-time transvaginal 

ultrasonography sweeps in longitudinal and anteroposterior planes, insulin response to OGTT and 

androgen levels. 

Results: Following the intervention, both groups exhibited a lower insulin response to OGTT over time 

(P<0.004). There was a group by time interaction (P=0.05) for total area under the curve (AUC) for insulin 

response to OGTT. Lower insulin AUC levels (-121.00 vs. -27.40 pmol/L/min) were observed in the pulse-

based diet group compared to the TLC diet group. Lower AFC were observed (2-10 mm follicles) in the 

right (P=0.003) and left ovaries (P<0.001), while AFC changes between groups did not differ (P>0.29). Total 

testosterone levels were lower in both groups (P=0.03) and sex-hormone binding globulin (SHBG) levels 

increased over time in both groups (P=0.0001) with a tendency for a group by time interaction (P=0.07). 

Conclusions: Both diets, without calorie restriction, in combination with aerobic exercise, yielded 

significant decreases in the AFC, insulin response to OGTT and hyperandrogenicity.  

Trial registration number: NCT Registry, http://wwww.clinicaltrials.gov, NCT01288638 

 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 
Efficacy of Mucuna pruriens(Linn.) on Sexual Behavior and Sperm Parameters in Contusive Spinal Cord 
Injured Male Rats 

 
Khayinmi Wungmarong Shimray, Ganesh Lakshmanan, Dinesh Premavathy, Sakthi Jothi Muthu, Prakash 
Seppan.  
 
Department of Anatomy, Basic Medical Sciences, University of Madras, Taramani Campus, Chennai 600 

113, India 

Introduction: Sexual dysfunction is often impaired after spinal cord injury due to nerve damage affecting 

motor, sensory & autonomic functioning.  Spinal cord injury (SCI) causes impairment of sexual function, 

fertility, erection and ejaculation in multifaceted way. Erectile Dysfunction is a common occurrence after 

SCI which has an intense effect on quality of life. Mucuna pruriens( Linn). (M. pruriens) a leguminous plant 

used to manage several free radical-mediated diseases like rheumatoid arthritis, diabetes, 

atherosclerosis, nervous disorders and male infertility. Our previous studies proved that ethanolic seed 

extract of M.pruriens has a good sexual enhancer and increases sperm count and motility in normal rat. 

Methods: Animals were divided as control, control and M. pruriens (Cont+MP), Spinal Cord Injury (SCI) 

(Contusive spinal cord injury carried out using ‘MACSIS  Spinal Cord Injury impactor version III’), SCI and 

M. pruriens (SCI+MP) administrated with ethanolic extract of M. pruriens seed extract 200 mg/kg b. w. 

The M. pruriens were administrated orally, once daily for a period of 90 days, accordingly.  At the intervals 

of 15, 30, 60 and 90 days, all the animals were subjected to mating behavior analyses and libido and test 

of potency. The sperm were collected from caudal portion of the epididymis was subjected to various 

analyses.  

Result: It shows significant reduction in sexual behavior and sperm parameters in SCI group. Daily sperm 

production (DSP) and hormone levels were significantly reduced in SCI group.  The SCI animals 

administrated with seed extract of M. pruriens (group SCI+MP) showed significant improvement in sexual 

behavior, libido, potency, sperm parameters and hormonal levels, when compared to SCI group.   

Conclusion: From the present study we conclude that ethanolic seed extract of M. pruriens has the 

potential to improve male sexual behaviour. These results from the scientific evidence in supporting the 

claim made in Indian traditional system of medicine that the M.pruriens is clinically useful as a sexual 

invigorator in spinal cord injured men. 
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Elective Egg Freezing Decision-Making: ‘To Freeze or Not to Freeze’ 
 
Samantha Yee1, Devin Gordon2, Clifford Librach1 
1CReATe Fertility Centre, 2University of Toronto 
 
Introduction: This study aimed to examine the decision-making process of women who elected to freeze 
their eggs between 2008 and 2015 at an academic fertility centre.  
 
Materials and Methods: Seventy-two patients who were reachable by email were invited to participate 
in an anonymous web-based survey; 40 surveys were collected for a response rate of 55.6%.  
 
Results: This study was approved by the U. of Toronto REB (#32951). The mean age of participants at the 
time of elective egg freezing (EEF) was 35.8±1.6 (range 32-39); all were childless and 85% did not have a 
partner. Most participants were Caucasian (72.5%), had a postgraduate degree (62.5%), and made $70K+ 
annually (86.5%). Two-thirds (67.5%) spent 3 or more months contemplating EEF before seeking 
consultation, and 40% took 3 or more months to decide whether to proceed with EF. One-fifth (20%) 
reported having a non-urgent medical condition, such as PCOS, that could limit their fertility potential. 
The top three factors influencing their EEF decision, on a 5-point Likert scale, were EF costs (4.0±1.6), EEF 
success rates (4.0±1.0), and confidence in provision of EEF services by their doctors (4.4±0.8). Three-
quarters (75%) found the decision-making process ‘easy’; 85% said it was a good decision. When asked to 
re-visit their EEF decision, 55% and 40% would have made ‘the same decision with no change,’ or ‘a similar 
decision with some changes’. Relationship stability (44%) and failed natural conception (43.8%) were 
found to be influential in the decision to utilize cryopreserved eggs. 35% and 10% reported thinking about 
their childbearing plan ‘quite frequently’ and ‘very frequently’. The majority were uncomfortable with 
pursuing adoption (60%), single motherhood by choice (62.5%), and using donor eggs (75%) to have a 
child. About a quarter (22.5%) had attempted pregnancy through natural conception after completing the 
EEF procedure.  
 
Conclusions: We found that egg freezers are primarily women who are single, childless, highly educated, 
and high-income earners. Most participants did not regret their decision to freeze eggs, and viewed their 
EEF decision positively. We also found that many egg freezers were uncomfortable about alternative 
family building options. These findings will be instrumental in informing the development of clinical tools 
to support patients who are interested in EEF and require help in their decision-making.   
 
Funding: Funded by the XXX Fertility Centre.  
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Elective egg freezing: An analysis of the experience in a single academic fertility centre in Canada 

Samantha Yee1, Devin Gordon2, Clifford Librach1 
1CReATe Fertility Centre, 2University of Toronto 

 

Introduction: Elective egg freezing (EEF) is now an established method to preserve fertility. The purpose 
of this study was to analyze trends of patients seeking EEF service at the CReATe Fertility Centre in Toronto 
between 2008 and 2015.  
 
Materials and Methods: This study was approved by the U. of Toronto REB (#32951). Anonymized data 
from the EEF program during the study period was extracted from the patient registration database and 
IVF laboratory records. The sampling frame did not include patients who sought egg freezing for oncology 
or other urgent medical reasons, or patients who non-electively froze eggs due to unavailability of a sperm 
sample on the day of egg retrieval.  
 
Results: A total of 199 patients received an EEF medical consultation during the study period. Less than 
half (n=89, 44.7%) proceeded with EEF after attending a consultation with a physician and underwent a 
fertility assessment and received education on EEF. The first two EEF cycles were in 2008 and 2011, and 
the remaining 107 cycles occurred between 2012 and 2015. A total of 109 cycles were reported: 1 cycle 
(75 patients, 84.3%), 2 cycles (10 patients, 11.2%), and >2 cycles (4 patients, 4.4%). A total of 871 eggs 
were cryopreserved with a mean of 9.8 eggs ±7.8 per patient.   
 
The mean age of the 89 freezers was 36.9 ±2.2 (range 31 to 42); 82 (92.1%) were single and 7 (7.9%) had 
a partner at the time of EEF. As of March 2017, 12.4% freezers (n=11) had returned to use their frozen 
eggs; 5 used donor sperm and 6 used their partner’s sperm.  None of the freezers had discarded or 
donated their frozen eggs.  
 
Conclusions: More women are seeking EEF service since the ASRM declared egg freezing to be an 
established clinical procedure in 2012. A growing trend in demand for EFF services was found based on 
clinic records. The findings suggest that the decision to freeze eggs is complex, as evident by the number 
of women who sought EEF consultation but decided not to pursue after receiving medical consultation 
and information about EEF procedure. We found that egg freezers were primarily over 35 and single. Most 
have not yet returned to use their frozen eggs.  
 
Funding: Funded by the CReATe Fertility Centre. 
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Embryo Status at Luteal Day 1 (LD1) and Corresponding Blastocyst Development and Pregnancy 

Outcome 

Carlee White1, Lynda Hughes1, Francis Tekpetey1,2, Angelos Vilos1,2 and Basim Abu Rafae1,2 

1The Fertility Clinic, London Health Sciences Centre (LHSC), London, Ontario, Canada. 2Department of 

Obstetrics and Gynecology, University of Western Ontario, Schulich School of Medicine and Dentistry, 

London, Ontario, Canada 

Introduction: Early human embryo studies indicate a link between a faster rate of first cleavage and 

subsequent embryo developmental competence, implantation potential and pregnancy outcome(1).  

Recent morphokinetic analysis by time-lapse imaging has confirmed these results, further suggesting that 

faster appearance of 2-cell nuclei post-fertilization results in increased pre- and post-implantation 

viability(2).  We therefore hypothesized that luteal day 1 (LD1) embryos that have undergone early 

cleavage approximately 24 hours post-fertilization will have increased rates of blastocyst formation and 

improved pregnancy outcomes. 

Methods: This study included 6358 embryos from patients undergoing an IVF or ICSI cycle at our clinic 

between 2012 and 2014 inclusive.  Embryos were divided into groups according to LD1 embryo status 

approximately 24 hours post injection (ICSI) or insemination (IVF).  These groups included embryos with 

2 PN (4043 embryos), embryos in syngamy (1627 embryos) and embryos with 2 cells (688 embryos).  

Embryos were then assessed for day 5 blastocyst development and overall pregnancy outcome. 

Results: The mean maternal age and interval to early cleavage check (hours post injection/insemination) 

was significantly different between all three groups, with an increase in maternal age and time interval 

coinciding with progressive LD1 embryo development.  Blastocyst development was significantly higher 

in the syngamy and 2-cell groups compared to embryos with 2PN at LD1.  Embryos in the 2-cell group had 

a significantly higher percentage of top quality blastocysts on day 5 compared to embryos in the 2 PN 

group.  Clinical pregnancy was significantly higher for embryos in syngamy and embryos with 2-cells 

compared to embryos with 2 PN at LD1. 

Conclusion: Results indicate that blastocyst development and clinical pregnancy rates are higher for both 

embryos in syngamy and embryos with 2-cells at LD1. Overall these results improve our ability to assess 

embryo potential and help to identify a single embryo for transfer. 

1. A. Gutierrez-Adan, et al. Reprod. Fertil. Dev. (2014), doi:10.1071/RD14216. 

2. C. C. Wong et al. Nat. Biotechnol. 28, 1115–1121 (2010). 

 


