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Retrospective analysis of pregnancy rates with use of an extended letrozole regimen for superovulation 

in couples with unexplained infertility. 

Rahana Harjee1, Jennifer Hilton M.D1., Jeffrey Roberts M.D.2 
1University of British Columbia; 2Pacific Centre for Reproductive Medicine 

Introduction: Infertility affects 1 in 7 couples, with 10-30% having no identifiable cause. In treating 

unexplained infertility, less invasive and expensive treatment options are commonly considered first. 

Historically, pregnancy rates with expectant management range from 1.3% - 4.1% [1]. For many years, 

clomiphene citrate (CC) has been the only oral option for generating a multifollicular response; yielding 

pregnancy rates of approximately 8.3% and 5.6% per cycle, with and without IUI respectively, and 

cumulative pregnancy rates as high as 28.3% with IUI [1,2]. In early 2017, the only manufacturer 

discontinued production, so the global supply of CC will soon be exhausted. A limited number of small 

clinical studies showed promising outcomes with the use of letrozole at 2.5 mg orally from cycle days 1 to 

9 as a superovulatory protocol [3].  With the coming shift in clinical practice, we decided to examine our 

pregnancy outcomes with the extended letrozole regimen. 

Methods:  Subjects were prescribed letrozole 2.5mg/day on cycle days (CD) 1 to 9, to be used with timed 

intercourse or intrauterine insemination (IUI) for up to 6 months. Inclusion criteria included age less than 

45 years, a normal uterus with at least one patent tube, regular menses, and a normal semen analysis. 

Clinical pregnancy was defined as the presence of a gestational sac on transvaginal ultrasound. In patients 

that opted to have ultrasound monitoring (n=29), the number of follicles >12mm per cycle were 

documented.  

Results: A total of 141 patients were identified, with an average age of 35.3 years and 3.2 cycles 

completed. Analysis of the cumulative pregnancy rate showed 17.1% had a positive hCG and 14.3% had 

a clinical pregnancy. Multiple gestational sacs were seen in 10.0% of patients achieving clinical pregnancy.  

The mean number of follicles generated 1.9 follicles.  

Conclusions:  In a simple retrospective look at clinical pregnancy rates, the extended letrozole protocol 

appears to be a viable treatment option in couples with unexplained infertility.  Further studies are 

required to detail efficacy of this protocol and merits of IUI. 
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Introduction 

Recent innovations in oocyte vitrification have provided an important treatment option to patients who 

require oocyte donation but lack an altruistic donor. We reviewed the outcomes of our patients who have 

utilized vitrified oocytes from a large commercial egg bank. 

Methods 

A total of 229 frozen egg lots thawed for 163 patients, from August 2013-April 2017, were analyzed 

retrospectively. Oocytes were received from DEB-USA, a large commercial egg bank consisting of several 

source clinics. Post-warming oocyte survival, ICSI fertilization, blastocyst formation, and day 3 vs. 

blastocyst transfer outcomes were analyzed. 

Results 

The post-warming egg survival rate was 86.9% [1269/1461], with an ICSI fertilization rate of 72% 

[926/1240]. Embryo transfers were performed on day 3 (n=51), day 5 (n=166), or day 6 (n=1), based on 

the number of viable embryos and morphological grading. The blastocyst formation as a percentage of 

fertilized oocytes was 47.4% [439/926]. The day 3 pregnancy rate per transfer was 33.3% [17/51] with an 

average of 1.75 embryos per transfer, and an ongoing pregnancy rate of 13.7% [7/51].  The day 5 

pregnancy rate was 63.8% [106/166] with 1.1 embryos per transfer, and an ongoing pregnancy rate of 

39.3% [65/166]. The overall pregnancy rate per fresh transfer was 56.5% [123/218], with an ongoing 

pregnancy rate per transfer of 33.1% [72/218]. One hundred thirty-eight egg lots achieved excess 

blastocysts for vitrification (average 1.78 frozen embryo/ egg lot), with subsequent thaw of 96 frozen 

embryos resulting in a frozen/thawed pregnancy rate of 59.4% (57/96) , and an ongoing rate of 38.5% 

(37/97). 

Conclusions 

Many patients who lack an alternative option may realize parenthood with vitrified, donated oocytes. 

Both fresh and frozen blastocyst transfers result in superior ongoing pregnancy rates compared to day 3, 

with fewer embryos per transfer. An effective program requires rigorous quality control and training at 

both the source and receiving clinics. Further studies are required to investigate the possible determinants 

of improved outcomes, such as donor characteristics and variability between the donor oocyte source 

labs. 
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Role of autophagy and cell death in a dihydrotestosterone-induced rat model of polycystic ovarian 

syndrome 
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Introduction: Polycystic ovarian syndrome (PCOS) is a multi-factorial infertility disorder of which the 

etiology and pathogenesis are not completely understood. Autophagy is a cell survival mechanism which 

when overcome by cellular stress, results in programmed cell death. Three types of autophagy exist: 

microautophagy, macroautophagy and chaperone-mediated autophagy. While microautophagy is 

mediated by direct lysosomal engulfment, the latter ones use autophagosome and hsc70-containing 

chaperone, respectively, to engulf and degrade target proteins. Although autophagy has been associated 

with granulosa apoptosis and follicular atresia, its dysregulation in the pathogenesis of PCOS has not been 

studied. Hence, our objective was to determine if PCOS is associated with autophagy in a DHT-treated rat 

model. We hypothesize that in PCOS, hyperandrogenism induces autophagic granulosa cell death and 

antral follicular atresia.  

Methods: To mimic the hyperandrogenic condition in human PCOS, rats were implanted for 1 month with 

capsules without (sham control) or with 5α-dihydrotestosterone (DHT; 83 g/day). Thereafter, we studied 

autophagy by examining autophagic structures in isolated granulosa cells by transmission electron 

microscopy (EM). Granulosa cell apoptosis was assessed in ovarian sections and a fluorescent TUNEL stain.  

Results:  DHT treatment significantly reduced both ovarian length and weight. Compared to the presence 

of a wide range of follicular stages and of corpora lutea in the ovaries of control rats, ovaries of DHT-

treated rats had no corpora lutea and very few follicles at large antral and/or preovulatory stages. DHT-

treated rats exhibited many atypical ovarian follicles predominantly composed of theca cells with no 

discernible oocyte. EM results show that DHT treatment increased the population of larger lysosomes (> 

50 micron), indicating an increase in microautophagy. The excessive accumulation of larger lysosomes in 

DHT-treated rats was associated with increased granulosa cell apoptosis in early and late antral stage 

follicles.  

Conclusions: Our study suggests that increased microautophagy leads to early antral granulosa cell death, 

follicular growth arrest and anovulation in PCOS. These findings provide a better understanding of the 

processes involved in PCOS pathogenesis, thus laying the foundation for future study into the 

development of potential biomarkers and new treatment strategies. 

(Supported by a grant from CIHR) 
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Introduction: Cerebrovascular disease is commonly comorbid with Alzheimer’s Disease (AD) and can 

exacerbate cognitive decline. A pathological hallmark of AD is the accumulation of Aβ plaques in both the 

cerebral vasculature and brain parenchyma. Recently, Scyllo-Inositol (SI) treatment has been shown to 

reduce accumulation of Aβ plaques in both the cerebral vasculature and brain parenchyma. Human 

umbilical cord perivascular cells (HUCPVCs), express neurotrophic and angiogenic factors, making them a 

promising cell therapeutic approach to be used in combination with SI treatment. Prior to testing the 

efficacy of combined cell and pharmaceutical therapy in a transgenic AD model, it is essential to determine 

whether exposure to SI impacts the regenerative properties and expression pattern of HUCPVCs.  

Methods: HUCPVCs were cultured in the presence of a range of SI concentrations over multiple passages. 

HUCPVC viability was assessed by quantifying the proportion of cells excluding trypan blue. HUCPVC 

population doubling time was calculated with and without SI and the proportion of ki67-positive, 

proliferating cells was quantified using immunocytochemistry. The % of cells expressing Oct4 and Nestin 

was also quantified using immunocytochemical analysis. Flow cytometry was used to assess potential 

changes in immunophenotype in HUCPVCs induced by SI.  The Alzirin red assay was used to assess 

potential effects of SI on the ability of HUCPVCs to differentiate into cells with osteoblast properties.  

Results: HUCPVCs treated with SI did not show changes in cell viability or proliferation over multiple 

passages. HUCPVC gene expression was also unchanged when cultured in the presence of SI. Flow 

cytometry for multiple HUCPVC markers (CD146, CD90, SSEA4, and HLA-g) revealed no significant changes 

in immunophenotype following SI treatment. Differentiation to osteoblasts was similarly unaffected by SI 

treatment.   

Conclusion: SI does not impact HUCPVC biology and provides a promising, feasible combination therapy 

for AD.   This data has enabled us to pursue our ongoing in vivo studies using this combination therapy in 

a rat transgenic AD model.  
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Background: In an era of digital information patients are often seeking health and health care information 

online. A recent study found that over 90% of women and 80% of men searched for information related 

to infertility online 1. It has also been shown that the ability of patients to discriminate health information 

online can be problematic 2, 3. Reliable and valid sources of health information that patients can access 

online are needed. A previous survey found that all but one Canadian IVF clinic had a website. This online 

presence offers an opportunity for clinics to be the sources for the health information patients seek. 

Methods: Canadian IVF clinics were identified through CFAS.ca. Each clinic’s website was then reviewed 

for educational content.  

Results: Three main categories of educational content were identified; general infertility, services 

provided, and current research and trends. A fourth category of ‘other’ was used to include content such 

as general health and lifestyle information. The presence or absence of links to outside resources for 

further health information was also noted eg. Links to support/advocacy groups, CFAS, ASRM patient 

information.  

Discussion: Patients are searching for health information online. One of the challenges of this is the need 

to carefully discern validity and accuracy of the information. Individual clinics have the opportunity to 

offer patients the information they need and seek in an online format; the clinic website is a tool that is 

frequently underused to meet this need.  The importance of patients’ access to a reliable source of health 

information should not be overlooked. Additional research to better understand patients’ online 

information seeking when undergoing fertility investigation and treatment would be helpful to further 

develop online resources for this patient population.   
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 Introduction: Sperm macrocephaly syndrome (SMS) is commonly associated with abnormal spermatozoa 

morphology, usually with a large head, multi tails and severe oligozoospermia. The chromosome status of 

patients’ spermatozoa with SMS showed mostly abnormal and increased chromatin decondensation. The 

majority of SMS patients have homozygous mutation in aurora kinase gene (AURKC), which plays an 

important role in meiotic chromosomal segregation and cytokinesis during spermatogenesis. This type of 

patients’ spermatozoa mostly contents a 4C DNA and thus were tetraploid. We investigated the 

chromosome status of an infertile SMS patient who presented at our clinic for IVF treatment. 

Material and method: A 36 years old woman with her 40 years old partner had sought fertility treatment 

in our center due to long term primary infertility. Standard fertility checkup was performed for the male 

partner including semen analysis, peripheral blood karyotype, and Y chromosome-microdeletion test. Due 

to abnormal sperm morphology, semen sample was prepared for florescent in situ hybridization (FISH) 

procedure by using chromosome 15, X and Y probes. 

Results: Semen analysis showed an abnormal sperm count (0.5million/ml) and none progressive motility 

(0%) according to WHO guidelines (WHO 2010). All spermatozoa showed abnormal morphology either 

macroephaly (90%) or acephalic (10%). However, no Y- microdeletion of AZFa, b and c genes were 

detected after genetic analysis, peripheral blood karyotype showed normal 46,XY. A total of 400 

spermatozoa were analyzed by FISH with 100% diploidy or polyploidy results. Only 8% of the spermatozoa 

showed monosomy for chromosome 15, however, all of the spermatozoa had either diploidy (29%) or 

polyploidy (71%) of sex chromosomes. Currently, the AUKRC gene status of this patient is being 

investigated.  

Conclusion: The variability of chromosome status showed by FISH analysis may be due to spermatozoa at 

different stages of chromosome segregation when FISH was performed. Since all spermatozoa were 

chromosomally abnormal for this patient, IVF and ICSI will not help them to achieve a successful 

pregnancy. Sperm donor was recommended to the couple for future option of ART treatment. Genetic 

counselling for such couple is important and should be recommended.     
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Introduction: Sperm DNA methylation is known to increase as a function of age. However, little is known 

about the variation of the sperm methylome in normal, fertile males over relatively short time scales (i.e., 

0-3 years). Several fertility assays, such as the semen analysis, have high sample-to-sample variability. 

Information about normal biological variation in fertile males over short time scales is necessary to 

interpret the clinical relevance of variation seen in patients undergoing assisted reproductive procedures. 

Materials and Methods: Semen samples were collected by Xytex sperm bank over different time periods, 

from donors with reported pregnancies, and a sperm-count of at least 20 million per milliliter. Using array 

technology, we profiled sperm DNA methylation levels at more than 480,000 CpG sites in 70 samples from 

16 unique donors. Data was normalized to correct for potential batch effects. Overall, the time between 

consecutive sample donations of a donor ranged between 3 and 913 days. Difference between samples 

was defined as Euclidean distance between methylomes. 

Results: Hierarchical clustering of all samples from the 16 donors with 32 non-replicated samples resulted 

in 95% of biological replicates clustering in the same group as other replicates from the same donor. We 

did not detect a significant correlation between the inter-sample time for samples from the same donor 

and the magnitude of methylation difference. Further, we found that, on average less than 1% ( 1.13% 

s.d.) of CpGs varied by more than 10% between biological replicates, and less than 0.06% ( 0.07% s.d.) 

varied more than 20%. 

Conclusions: Our results suggest biological variation over time within-donor is less than variation between 

individuals, even after years. The lack of significant correlation between differential methylation and time 

suggests DNA methylation is highly stable over periods of months or even a small number of years in 

fertile donors. The very small average number of CpGs detected with greater than 10 or 20% variation 

overlaps the range expected due to technical variation. Although the sperm methylome is known to be 

dynamic and responsive to environmental influences, these data suggest that in normal, fertile males the 

sperm DNA methylation profile is highly stable over the short term. This stability of the epigenetic profile 

is important for recognizing and interpreting clinically relevant biological variation. 
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Introduction: It has been well documented that Lesbian, Gay, Bisexual, Transgender, Intersex and Two-
Spirit (LGBT+) people face health disparities related to a history of discrimination and lack of awareness 
of health needs (Cruz, 2014; Daniel e Butkus, 2015; James-Abra et al., 2015; White Hughto et al., 2016; 
Baptiste-Roberts et al., 2017). In addition, assisted reproductive services in particular have been identified 
as being predominantly heteronormative (Ross et al., 2006a; Ross et al., 2006b; Yager et al., 2010) and 
cisnormative (James-Abra et al., 2015). In order to reduce barriers to care and improve LGBT+ care 
delivery, we have collaborated with Human Rights and Health Equity to provide staff training and 
education and ensure standard operating procedures, practices, and policies are inclusive, including 
embedding inclusive language through all materials, consents and resources.  

Methods: Evidence-based LGBT+ positive fertility provider clinical practice and strategy training was 
undertaken alongside revisions to patient consents, patient intake form, clinic paperwork, and website 
content. Revisions were based on multidisciplinary input and team review including physicians, nurse 
practitioner, laboratory staff, social worker, legal, and Human Rights and Health Equity office.   
 
Results: Review of standard operating procedures, practices, policies as well as materials, consents and 
resources revealed heteronormative and cisnormative assumptions and language. Terminology was 
updated including changing female and male patient to Patient 1 and Patient 2, egg provider, sperm 
provider, avoiding maternal and paternal, confirming all pronouns are gender neutral, and ensuring 
various family building possibilities are taken into account (for example recipirocal IVF/partner-assisted 
reproduction, transfer into either partner, donor sperm, donor eggs). 

Conclusions: In order to build capacity in respectful, competent, and inclusive LGBT+ fertility care, a 

multifaceted approach consisting of provider continuing education and evaluation of clinic practices is 

recommended (Ross et al., 2014). Specifically, to ensure clinics are meeting the needs of all of their 

patients, clinic information, protocols, practices, consents and policies should be evaluated for erasure 

and invisibility of LGBT+ identities and hetero and cisnormative assumptions. If present, revisions should 

be made so that social marginalization and health inequities of LGBT+ persons are avoided.  
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Introduction: The CReATe Fertility Centre (CFC) Biobank project was established in 2015 to facilitate 
translational research and accelerate the impact of human reproductive biology research on patient care. 
Our biobank was initiated with the banking of samples such as, seminal fluid, spermatozoa, mature 
oocytes that fail to fertilize, immature oocytes, arrested and abnormal embryos not suitable for uterine 
transfer, surplus embryos donated to research, leftover genetic material following preimplantation 
genetic screening (PGS), blood components, follicular fluid, follicular somatic cells and embryo culture 
media. 
 
Materials and Methods: We utilized standardized sample collection, processing, cryopreservation and 
storage protocols, and created an Access-based database to manage samples and annotated clinical data.  
Samples are collected with written informed consent from patients in our clinic, and released to the 
research laboratory for REB-approved studies along with annotated anonymized clinical data. Sample and 
data processing and storage are monitored to maintain integrity and security. 
 
Results: Since April 2015, we have collected 1943 follicular fluid and somatic cell samples, 295 serum 
samples, 758 sperm samples, and 335 seminal fluid samples, 118 abnormal embryos, 60 immature 
oocytes and over 500 embryo culture media droplets. Furthermore, in addition to those samples currently 
collected, plans are in place to collect urine, blastocoele fluid, endometrial cells, as well as tissue and DNA 
from first trimester fetal loss samples.    CFC researchers formally started utilizing banked biological 
samples for internal research projects in 2016 and are currently relying on the biobank for the majority of 
their research projects.   
 
Conclusions: The CFC Biobank has evolved into a highly organized, independent and secure biobank to 
facilitate internal and collaborative research in the field of human reproduction and infertility. We 
anticipate that this will improve research productivity, project feasibility and REB protocol management.  
To provide high quality samples, maintain best practices in biobanking and foster external researcher 
confidence in our biobank samples, we plan to participate in the Canadian Biobank Resource Centre 
certification program. 
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Introduction: Embryos identified to have mosaic findings following Comprehensive Chromosome 
Screening (CCS) present genetic counselling challenges given the limited outcome data currently available. 
Olive Fertility Centre has been offering CCS as a service to patients since January 2014. Testing 
methodology at our center changed from array Comparative Genomic Hybridization (aCGH) to Next 
Generation Sequencing (NGS) in February 2016, after which time the reporting of mosaic findings 
increased substantially presumably due to sensitivity of the NGS to detect these partial and complete 
mosaicism at the blastocyst stage. In addition to the possibility of a healthy normal outcome, patients 
choosing to transfer a mosaic embryo should be educated about the potential adverse outcomes in order 
to make informed decisions. Theoretical outcomes include an increased risk for failed transfer, 
miscarriage, uniparental disomy, aneuploidy of fetus or placental, or mosaicism of fetus or placenta. As a 
counselling aid, we have compiled a chromosome-specific resource chart for prenatal and postnatal case 
reports involving mosaicism, as well as a complete reference list.  
 
Materials and Methods: A search of OMIM, PubMed, Google and Google Scholar was conducted to 
identify chromosome specific findings involving mosaicism reported pre and post-natally. A resource chart 
stratified by abnormalities per system (e.g. brain, cardiac, skeletal, etc) was compiled. A reference list was 
also completed. 
 
Results: A chart displaying findings associated with mosaic monosomy, mosaic trisomy and uniparental 
disomy for all 24 chromosomes was developed. A reference list including all abstracts and papers with 
mosaic prenatal and postnatal cases was compiled. 
 
Discussion: The counselling aid and list developed are not meant to be an exhaustive list of all possible 
adverse outcomes associated with mosaicism. It should be noted that this review does not include results 
for segmental (partial) mosaicism at this time and also that many embryos have more than one mosaic 
finding which are likely to confound outcomes. Nonetheless, this resource is meant to serve as a genetic 
counselling guide to answer questions about potential for viability and adverse outcome as patients make 
decisions about transferring mosaic embryos and may guide testing and care offered during pregnancy. 
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Surrogacy Practice in Canada from the Point of View of Gestational Carriers: A Survey Study  

Samantha Yee1, Devin Gordon2, Ziva Shmorgun1, Sergey Moskovtsev1, Khaled Zohni1, Clifford Librach1 
1CReATe Fertility Centre, 2University of Toronto 

 
Introduction: This study aims to provide a snapshot of the current state of surrogacy practice in Canada 
from the views of gestational carriers (GC). 
 
Materials and Methods: U. of Toronto REB approval was obtained for this study (#32847).  Data were 
collected via a 63-item anonymous online survey using a convenience sampling methodology from June 
2016 to February 2017.  A total of 184 Canadian women from 7 provinces completed the survey; the group 
comprised of 91 new and 93 repeat GCs. A total of 287 surrogacy arrangements were used for data 
analysis.  
 
Results: At the time of surrogacy, the mean age of participants was 32.5±5.3 (range: 21-48); 61.4% resided 
in Ontario and 71.1% were in a committed relationship. Of the 287 cases, the majority of intended parents 
(IP) were Canadians (n=179, 62.4%) in heterosexual couples (n=120), followed by gay couples and single 
men (n=55), and others (n=4).  A reverse composition was observed for overseas IP (n=108, 37.6%) from 
15 different countries, as gay couples and single men outnumbered heterosexual couples and others 
(n=69 vs n=39). 
 
About 9 out of 10 GC (92.3%) met their IP through surrogacy agencies (n=225, 78.4%) or surrogacy 
websites (n=40, 13.9%). Less than one-third (n=91, 31.7%) of the arrangements used the IP’s own 
gametes, and two-thirds (n=181, 66.1%) involved donor eggs.  One in 10 GC (10.3%) had failed pregnancy 
outcomes in which no baby was born.  A total of 131 births with 157 babies were reported. Of the 143 
completed surrogacy cases, 14.7% (n=21) of the GC-IP relationships dissolved with no on-going contact; 
12 of these involved a failed pregnancy.  More participants described their relationships with the IP as 
‘much closer’ (60.8%) than ‘the same’ (23.8%), or ‘much worse’ (15.4%) at the end of surrogacy. Overall, 
58.2% found their surrogacy experience matched their original expectation in a positive way, versus 21.7% 
in a negative way.   
 
Conclusions: To our knowledge, this is the largest cohort of surrogates for a survey study ever published.  
Surrogacy agencies and the Internet were the most common ways that GC and IP connected. Despite the 
lack of a foundation for a relationship, most participants found their surrogacy experience satisfactory 
and maintained a positive relationship with their IP during the gestational period and post-birth.   
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The CFAS/CKN National Oncofertility Database 2.0:  One Year Later!  

Karen Glass1,2, Karen Buzaglo 3,4, Eileen McMahon2,7, Samantha Yee 1, Shu Foong 5,6, Jeff Roberts 8,9, and 

Lorne Cooper 10 

1CReATe Fertility Centre, Toronto, ON; 2University of Toronto; 3Clinique OVO, Montreal, QC; 4Université de 

Montréal; 5Regional Fertility Program, Calgary, AB; 6University of Calgary; 7Mount Sinai Fertility; 8Pacific 

Centre for Reproductive Medicine, Burnaby, BC; 9University of British Columbia; 10Cancer Knowledge 

Network, Toronto, ON. 

Introduction: The CFAS/Cancer Knowledge Network (CKN) National Oncofertility database has been 

tracking patients from across Canada to determine the source of referrals and to monitor patients’ 

decisions about Fertility Preservation (FP). Information gathered will be used to help improve the delivery 

of oncofertility care in Canada. 

Material and Methods: The data entry went live in December 2015.  Participating clinics entered data 

into the CKN-housed database.  Anonymous data includes: age, gender, type of cancer, and referring 

physician specialty.  The patient’s decision on fertility preservation is recorded at the initial entry or a 

month later when a follow-up email is sent. Patients who declined consultation despite referral are 

accounted for. 

Results: By April 2017, a total of 835 FP entries (803 for oncology, 32 for other medical diagnoses) were 

completed from 13 clinics.   The average age was 28.9 years.  414 (51.7%) were female and 388 (48.3%) 

were male patients.  Most common diagnoses were: breast (50%) and lymphoma (19%) for females and 

testicular (26%) and lymphoma (24%) in males. The majority (61%) of referrals came from medical 

oncologists. 64 patients (29 female, 35 male) declined consultation despite the referral.  305/388 (79%) 

male patients cryopreserved sperm; 32/388 (8%) testicular tissue. Of the females who came for a consult 

(n=385) approximately half underwent FP with 60 (16%) freezing embryos only; 120 (31%) oocytes; and 

20 (5%) both. A small group of females received GnRHa (6%).  No females cryopreserved ovarian tissue. 

In funded provinces, 51% of females proceeded with FP while only 37% proceeded in non-funded 

provinces (p=.05). 

Discussion: Our database is an international first!  Compared to the same time last year 3 additional clinics 

have participated and the entries/month have increased.  It is crucial to obtain Canadian data on FP to 

improve on oncofertility care in Canada.  This abstract is a needed update to bridge the fertility and 

oncology communities.  The discrepancy in FP uptake between funded and non-funded provinces 

highlights the value in Government support.  Our data should prove useful to establish FP funding 

throughout Canada.  Currently, the biggest challenge is to obtain further funding to ensure the continuing 

operation and allow for the expansion of this CFAS/CKN database. 

 

 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

 
The Consequences of Somatic Sex Chromosomal Abnormalities on Meiosis and Sperm Production in 
Infertile Men. 

Annie Ren1, Kyle Ferguson1, Edgar Wong1, Victor Chow1, and Sai Ma1. 
1Department of Obstetrics and Gynecology, University of British Columbia, BC, Canada 
 

Introduction: It is well known that homologous chromosome pairing and DNA exchange (recombination) 
during meiosis are critical for the fidelity of chromosome segregation. In fact, we recently found a 
correlation between the lack of recombination on the sex chromosomes (XY) and increased XY disomy in 
the sperm of infertile men. This finding led to our postulation that carriers of somatic XY abnormalities 
may experience errors in XY pairing and recombination, resulting in increased segregation errors during 
meiosis. The abnormal mechanism could potentially lead to the increased production of aneuploid sperm 
in these individuals, thus enhancing the risk of using their sperm for ICSI.  
 

Material & methods: We obtained ejaculate sperm from a 47,XYY infertile man and testicular tissue from 
a 45,X(50%)/46,XY and 47,XXY(10%)/46,XY infertile man. Testicular tissue from ten 46,XY fertile men 
undergoing vasectomy reversal were used as control. We used fluorescence immunostaining to assess the 
global recombination, chromosome pairing and meiotic XY patterns. Sperm aneuploidy rates were 
determined using fluorescence in situ hybridization (FISH).   
 
Results: Notably, the spermatocytes of infertile men with somatic XY abnormalities showed abnormal XY 
patterns during meiosis, where the chromosomes were unpaired. Although 22% of spermatocytes (n=45) 
in the 47,XYY man were of normal chromosomal constitution (46,XY), half of these cells showed unpaired 
XY. Moreover, most of the spermatocytes (78%) were of 47,XYY constitution. In the 45,X/46,XY man, 75% 
of spermatocytes (n=101) were 46,XY, with 16% having unpaired XY (Fig 1). Interestingly, only 25% of 
spermatocytes displayed 45,X constitution. All of the spermatocytes in the 47,XXY/46,XY man (n=113) 
were 46,XY. In terms of global recombination, the mosaic carriers showed normal rates compared to 
controls (P>0.05, Mann-Whitney Test). However, all three carriers showed elevated rates of XY disomy 
and sex nullisomy in the sperm compared to controls (Table 1, P < 0.01, Fisher Test). 
 
Conclusions: Being the first to study meiotic behaviors in depth in a 45,X/46,XY man amongst other 

carriers of XY abnormalities, we notably discovered unpaired XY in the 45,X/46,XY and 47,XYY men. 

Unpaired XY during meiosis may unveil a new mechanism for the arrest of these cells. Furthermore, we 

found that the chromosomal constitution in meiotic cells may be different than the somatic karyotype of 

these carriers, potentially due to pre-meiotic cell arrest. Since, the increased rates of sperm aneuploidy in 

the carriers were within the range found in 46,XY infertile men1-9, we speculate that multiple stringent 

checkpoints before and during meiosis may ensure the predominant production of sperm with normal 

karyotypes. The important clinical relevance of our work is that infertile men with XY abnormalities may 

produce sperm with primarily normal chromosomal constitution, which makes the extraction of normal 

sperm for ICSI possible in men with similar karyotypes. 
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Table 1 Sperm aneuploidy rates in infertile and control men    

  
Number 
of Cells 

Frequency of 
disomy % 

Frequency 
of Sex 

Nullisomy %  

X:Y 
ratio 

Number 
of cells 

Frequency of 
disomy % 

  
XX  or 

YY 
XY 18 13 21 

Control men 
(n=10) 

         

C1 1568 0.32 0.38 0.07 0.22 1.05 1022 0.36 0.49 

C2 1010 0.28 0.15 0.11 0.21 1.00 1005 0.18 0.29 

C3 1090 0.13 0.23 0.10 0.36 1.01 1235 0.40 0.77 

C4 1064 0.28 0.20 0.19 0.36 0.99 1048 0.38 0.29 

C5 1021 0.10 0.10 0.00 0.11 0.98 1007 0.00 0.20 

C6 1028 0.29 0.19 0.00 0.36 1.02 1019 0.10 0.29 

C7 1008 0.00 0.20 0.20 0.18 1.14 1029 0.19 0.29 

C8 1143 0.09 0.26 0.17 0.25 1.05 1030 0.10 0.19 

C9 1007 0.20 0.25 0.10 0.30 1.12 1012 0.20 0.00 

C10 1153 0.00 0.14 0.09 0.15 0.98 1107 0.09 0.36 

Total 11092 0.17 0.21 0.10 0.25 1.03 10514 0.20 0.32 
          

45,X/46,XY 
Patient 

2679 0.18 2.00 0.18 1.70 1.98 2125 0.28 0.52 

47,XYY 
Patient 

10 092 1.64 0.33 0.16 0.45 1.04 10 009 0.35 0.63 

47,XXY/46,XY 
Patient 

1636 0.12 1.04 0.00 1.41 1.04 1780 0.21 0.37 

 
P < 0.001, Fisher Exact Test 
P < 0.01, Fisher Exact Test 
P < 0.05, Fisher Exact Test 
 

 

Figure 1. Immunofluorescence and FISH analysis of 46,XY and 45,X spermatocytes in the 

45,X(50%)/46,XY man. The synaptonemal complex (pairs of homologous chromosomes) is 

immunolabeled in red while chromosomes 18 (blue), X (green) and Y (red) are identified by FISH. (A) 



CANADIAN FERTILITY AND ANDROLOGY SOCIETY 

SOCIÉTÉ CANADIENNE DE FERTILITÉ ET D’ANDROLOGIE  

DO NOT REPRODUCE WITHOUT AUTHOR’S CONSENT 

46,XY cell where the X and Y are paired. (B) 46,XY cell with unpaired X and Y. (C) 45,X cell with an 

unpaired X where the signal for Y is absent. 
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The Effect of DHEA Supplementation on Pregnancy Rates in Women with Diminished Ovarian Reserve 
(DOR) Undergoing IVF Treatment. 
 
Edward A.J. Ryan1,2, E. Anne Claessens1-3, Sonia Blanco Mejia1,  

¹Toronto West Fertility Center, Etobicoke, ON. ²Department of Obstetrics & Gynecology, University of 

Toronto, Toronto, ON. ³Division of Reproductive Sciences, Department of Obstetrics and Gynecology, 

University of Toronto, Toronto, ON.  

Introduction: DHEA has been suggested to have a beneficial effect on implantation, pregnancy rate and 

to reduce pregnancy loss rates, but its recommendation is still controversial. Our objective is to report 

pregnancy rate per embryo transfer (PR/ET), clinical pregnancy rate per ET (CPR/ET) and live birth rate 

(LBR) in women with DOR undergoing IVF treatment with DHEA supplementation. 

Methods: In a retrospective study (February 2006-February 2017), we collected information on DHEA-

supplemented IVF cycles in women with DOR. We excluded cycles in women ≥44 years old, frozen cycles, 

and donor cycles. We divided the cycles by age groups: <35yo, 35-39yo, and 40-≤43yo. PR/ET included 

chemical pregnancies. CPR/ET was defined as an intra uterine pregnancy on ultrasound at 4 weeks post 

ET. Statistical analyses were performed using STATA version 11.1.  

Results: A total of 176 DHEA-supplemented IVF cycles were included, 28 cycles in women <35yo, 69 cycles 

in women 35-39yo, and 79 cycles in women 40-≤43yo. For the three different age groups, the cancellation 

rate was 17.9% (n=5), 20.3% (n=14), and 26.6% (n=21). Even though the PR/ET was not statistically 

significant amongst the age groups, 39.1% (n=9), 50.9% (n=28), and 31.0% (n=18), p=0.10, we did see a 

higher PR/ET in the 35-39yo group. The CPR/ET was 26.1% (n=6), 47.3% (n=26), and 29.3% (n=17), p=0.08. 

The LBR/ET was 21.7% (n=5), 36.4% (n=20), 20.7% (n=12), p=0.14.  

Conclusion: The use of DHEA supplementation in our 11-year practice experience in women with DOR 

undergoing IVF treatment had no statistical significance on PR/ET, CPR/ET and LBR. However, the LBR/ET 

was higher in our clinic than in the reported Canadian Assisted Reproductive Technologies Registry Plus 

2015 registry for women at risk for DOR (35-39yo [30%], and >40yo [14%]). Overall, the use of DHEA in 

women with DOR undergoing IVF treatment should not be dismissed and should be investigated in 

randomized well controlled trials.  
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The Evolving Role of Genetic Counsellors in the Fertility Clinic: One Clinic’s Experience 
 
C. Guimond, A. Yuzpe, R. Butler 
 
Olive Fertility Centre 
 
BACKGROUND: Genetic counsellors are professionals with specialized training in Medical Genetics and 
psychosocial counselling techniques that equips them to work in a variety of medical settings. 
Traditionally, they have worked alongside a Geneticist in a Medical Genetics Centre but genetic 
counselling roles are now expanding into many specialized medical centres. In fertility clinics, genetic tests 
are frequently ordered, necessitating time-consuming interpretation, explanation, and dissemination of 
results to patients.  In Canada, an abnormal genetic test result often initiates a referral to the local Medical 
Genetics Department, which can delay fertility treatments. In an effort to streamline genetic services and 
alleviate physician time, Olive Fertility Centre (OFC) in Vancouver, Canada, has had a genetic counsellor 
on staff since 2013. Here we review the evolving role of this position in the fertility clinic.  
 
METHOD: Roles taken on by genetic counsellors at OFC since the inception of this position in 2013 were 
assessed. Anecdotal and informal evaluations were considered.  
 
RESULTS: The genetic counselling position at OFC was initially created to provide Non-Invasive Prenatal 
Testing (NIPT) services but now includes pre and/or post-test counselling for comprehensive chromosome 
screening (CCS), carrier screening, abnormal karyotype results, and Pre-implantation Genetic Diagnosis 
(PGD). Many of these roles were redistributed from existing staff, usually physicians or nurses, or were 
historically referred to the Provincial Medical Genetics Program for assessment and counselling. OFC 
genetic counsellors act as a resource for patients, staff, and the community and liaise between genetic 
testing labs, clinic patients, and staff.  They also assist with OFC research, social media, and patient 
educational videos, pamphlets and on-line resources. 
 
DISCUSSION: Genetic test results can have serious implications for the health and fertility of patients and 
their family members. Assisting patients with understanding this information in a comprehensive and 
timely fashion can reduce anxiety and provide options for pre-implantation or prenatal screening or 
testing. Delegating the transmission of genetic information to the genetic counsellors on staff increases 
efficiency, reduces physician hours previously devoted to these duties, and provides our patients with 
rapid access to accurate information. Referrals are still made to the Provincial Genetics service as 
appropriate. This approach has been well received by patients as well as OFC staff who are able to 
concentrate on their own areas of expertise.  
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The Impact of Culturing Conditions and Morphology on the Mitochondrial DNA/Nuclear DNA 

(mt/nDNA) Ratio in Human Embryos 

Svetlana Madjunkova¹, Ran Antes¹, Rina Abramov¹, Valeriy Kuznyetsov¹, Clifford Librach1,2,3,4,5

 

¹CReATe Fertility Centre, Toronto, Canada; ²Department of Obstetrics and Gynecology, ³Institute of 

Medical Sciences and 4Department of Physiology, University of Toronto, Toronto, Canada; 5Department of 

Gynecology, Women’s College Hospital, Toronto, Canada. 

 

Introduction: Whole genome (WG) next generation sequencing (NGS) is becoming a new standard for 

preimplantation genetic screening (PGS). This technique gives complete information on both the nuclear 

and mitochondrial chromosomal content. From several recent publications, it appears that mitochondrial 

content is showing promise as a biomarker for the fittest embryo. The aim of this study was to evaluate 

the impact of culturing conditions (embryoscope (ES) and incubator) and embryo morphology on levels of 

the trophectoderm (TE) mt/nDNA ratio. 

Methods: We reanalyzed PGS data from low pass WG sequencing of 1540 blastocysts, including 183 

pregnancy outcomes. TE biopsies were tested with NGS for PGS at Create Fertility Genetics laboratory. 

We have previously developed a new algorithm to accurately calculate the mt/nDNA ratio using PGS 

sequencing data after quality filtering of mtDNA and nDNA specific reads and adding correction factors 

for the size of nuclear DNA by sex, chromosomal aberration, and level of mosaicism. Embryo morphology 

was categorized as good (AA, AB, BA) (n=246), average (BB) (n=607) and poor (CA, CB, AC, BC, CC) (n=687). 

Kruskal Wallis and two-tailed Wilcox Mann Whitney U test were used to evaluate if embryo morphology 

and culturing conditions influence mt/nDNA ratio (p<0.05 significant). 

Results: Embryos cultured in ES (n=810, 53%) had a significantly higher mean mt/nDNA ratio than embryos 

cultured in incubator (n=719, 47%) (p=0.005), which was more pronounced in euploid embryos cultured 

in ES (n=475, 56%) than for embryos cultured in a standard incubator (n=374, 44%) (p=0.0005).  This 

association was not observed for aneuploid and mosaic embryos. Embryos with average morphology 

grades had a higher mean mt/nDNA ratio than poorly graded ones (p=0.047).  This correlation remained 

true only for euploid (p=0.039) and not for aneuploid or mosaic embryos with average and poor 

morphology. Analyzing pregnancy outcomes, we found no difference of mt/nDNA ratio in implanted and 

non-implanted embryos cultured in the ES vs. the incubator as well as among embryos with different 

morphology grades.  

Conclusion: Culturing conditions and morphology of the embryo appears to have an impact on the 

mt/nDNA ratio of euploid embryos. A larger sample size is needed to further delineate this influence on 

pregnancy outcomes.  
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The Impact of Government Coverage on Male Fertility Preservation for Oncologic and Hormonal 

Therapy Indication 

Simon Phillips1, 2, Virginie Blanchette-Audet 1, Isaac Jacques Kadoch1, 2 

1 OVO Fertility, Montreal, Quebec, Canada, 2 University of Montreal, Montreal, Quebec, Canada. 

Introduction:  In August 2010 the Quebec government initiated coverage for all aspects of fertility 

treatment including fertility preservation for medical reasons. The coverage for IVF was abolished in 

November 2015 however fertility preservation for oncologic reasons remains insured. For patients with 

cancer or other conditions requiring chemotherapy, preservation of their future fertility can be an 

important consideration. For many of those patients undergoing hormone therapy (HT) as part of gender 

reassignment, it can be equally important. 

Methods: We analysed all cycles of semen preservation between August 2010 and December 2016 in the 

case of fertility preservation.  

Results: The number of visits per year increased as the program became established: 37(2010), 80(2011), 

64(2012), 103(2013), 134(2014), 92(2015), 158(2016). Oncology patients cryopreserved an average of 2.4 

ejaculates (range 1-11) and HT patients 3.15 (range 1-7): this was statistically different (p=0.02). For 

concentration (51M/ml (range 0.1-536) vs. 23M/ml (range 1.7-99)) and motility (45% (range 1-93) vs. 42% 

(range 0-89)) there was no difference. For 26 oncology patients with an azoospermic sample, the majority 

(18) attempted at least one more ejaculate before giving up. In five of these patients they had a mixture 

of successful cryopreservation and azoospermic ejaculates.  

Conclusion: The utilisation of fertility preservation programs requires a multidisciplinary approach 

including good public knowledge of their existence. Our data suggests that government insurance and the 

publicity associated with such a program helps to increase fertility preservation for medical indications. 

Both oncology patients and HT patients can benefit from the availability of such a program and should be 

encouraged to preserve as many ejaculates as the timing of their treatment permits even when one 

azoospermic sample is seen. The sperm concentration in HT patients tends towards being lower than the 

oncology patients: this may be explained by these patients having often started to take hormone therapy 

before coming for treatment whereas oncology patients usually cryopreserve prior to starting any 

treatment.  
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The Orphan Nuclear Receptor, Liver Receptor Homolog-1 in the Ovulatory Process.  

Stéphanie Bianco1, Marie-Charlotte Meinsohn2, Rajesha Duggavathi3, Nicolas Gévry1 and Bruce D. 

Murphy2  

1Département de Biologie, Université Sherbrooke, Sherbrooke, Qc, 2Centre de recherche en reproduction 

et fertilité, Université de Montréal, St-Hyacinthe Qc, 3Department of Animal Science, McGill University, St-

Anne de Bellevue, Qc Canada 

Introduction:  Following the LH surge, the preovulatory follicle enters an intensive program of cellular 

differentiation, ultimately triggering ovulation and luteinization.  The orphan nuclear receptor, liver 

receptor homolog-1 (Lrh-1, Nr5a2) is expressed exclusively in granulosa cells of primary and subsequent 

stages of follicles. Depletion of Lrh-1 at any time during follicle development obviates ovulation. To further 

explore mechanisms of Lrh-1 regulation, we examined global remodeling of chromatin in mouse ovaries 

following the ovulatory signal in wild type (WT) mice. We also evaluated the transcriptome in wild type 

(WT) mice and in mice where Lrh-1 was knocked out specifically in granulosa cells (cKO mice).  

 Methods: Immature (21-24 day) WT and cKO mice were treated with eCG to induce preovulatory follicle 

development. At 44 h after eCG, animals were injected with hCG to initiate ovulation. Granulosa cells were 

aspirated from follicles prior to and at 4 hours after hCG and subjected to chromatin immunoprecipitation, 

using an antibody specific to Lrh-1, followed by deep sequencing (ChIPseq). The transcriptome of 

granulosa cells in both models was studied by RNAseq. Bioinformatic analysis explored biological 

pathways where Lrh-1 gene targets were present, and where expression of target RNA was disrupted in 

the cKO mouse. Targets were validated by qPCR. Cytoskeletal changes were assessed by phalloidin 

staining. 

 Results: Nr5a2 ChIPseq identified >5K Nr5a2 targets before the ovulatory signal and >6.6K targets at 4 

hours after hCG treatment. There was a major shift in the Nr5a2 cistrome following the ovulatory signal, 

in that >2.1K targets present prior to the signal, that were not present at 4h, and >3.7 new targets were 

recruited by hCG treatment. By RNAseq, >7K transcripts were expressed differentially between WT and 

Lrh-1 cKO cells before and following the initiation of ovulation. Gene ontology analysis indicated that 

processes of cell proliferation, motility and steroidogenesis, were disrupted in cKO cells. Validation by 

qPCR confirmed that steroidogenic genes, StAR, Cyp11a1 and Scarb1 and those associated with cell 

motility and differentiation, Slit2, Acvr1, and Scg2 were dramatically reduced in the cKO ovary. At 4 h after 

hCG major remodelling of the cytoskeleton was observed in WT, but not cKO granulosa cells.  

Conclusions: Granulosa cells undergo major reprogramming of regulatory elements, correlated with 

extensive change in biological functions and cytoskeletal remodelling following the ovulatory stimulus.  
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The Outcomes of Preimplantation Genetic Diagnosis for Spontaneous and Mosiaic Mutation for 

Neurofibromatosis Type I -Case Report  

Li Zhang1 ,Guillaume Sillon2, Jintae Chung 1, Ezgi Demirtas1, Asangla Ao13 , MUHC-RC team1 

1Department of Obstetrics and Gynecology, Royal Victoria Hospital, McGill University Health Centre 
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Introduction: Neurofibromatosis type I (NF1) is an autosomal dominant disorder characterized by cafe-

au-lait spots, Lisch nodules in the eye, and fibromatous tumors of the skin. Individuals with the disorder 

have increased susceptibility to the development of benign and malignant tumors. The worldwide 

incidence of NF1 is 1 in 2,500 to 1 in 3,000 individuals and 50% of cases are the result of new 

mutations. There are several reports of Preimplantation Genetic Diagnosis (PGD) of NF1 patients with de 

novo mutations. We present here a PGD case of an NF1 mosaic patient with spontaneous mutations in 

the NF1 gene.  

Materials and Method: In 2013, one couple (24-year-old female and 26-year-old male) was referred to 

our fertility center for PGD for NF1. The female patient does not have any family history of NF1 syndrome. 

Genetic testing of the female patient was performed on blood cells in 2005 when she was 16 years old, 

but no mutation was detected. Subsequently, a skin biopsy was performed on café-au-lait spots on 2008 

and 2015, and genetic testing identified a common mutation (c.1885G>A) in the NF1 gene. The patient 

was clinically diagnosed with segmental NF1. The couple does not have any children by choice.  

The couple chose to undergo two IVF cycles before performing gene analysis on their embryos. For the 

IVF-PGD cycles, the female patient underwent standard ovarian stimulation procedure in our clinic, and 

intracytoplasmic sperm injection (ICSI) was performed to avoid sperm contamination. On the first IVF 

cycle, 22 follicles were retrieved, of which 14 reached MII stage, 11 were fertilized, and 4 embryos were 

biopsied on day 5 and frozen right away. On the second IVF cycle, 26 follicles were retrieved, of which 23 

reached MII stage, 16 were fertilized, and 10 embryos were biopsied on day 5 and frozen right away. The 

immature oocytes, unfertilized oocytes and arrested embryos were collected for the development of the 

test. Fluorescent-based multiplex PCR was used for mutation analysis. Embryos diagnosed as unaffected 

were thawed and transferred in a frozen embryo transfer cycle (FERC). The study was approved by clinical 

ethics board of MUHC. 

Results: A STR (short tandem repeat) based specific PGD test was developed for this couple. The genomic 

DNA from the couple was used to find the potential informative markers from 24 STR markers, of which 

7 potential STR markers were identified. The mutation was detected by restricted enzyme digestion and 

mini-sequencings using both forward and reverse primers.  The expected results were obtained in the 

positive control sample, which was the patient’s gDNA from her skin biopsy, and confirmed by the NF1 

diagnosis laboratory.  
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In a pre-clinical test, a total of 20 spare eggs and 13 spare embryos were tested, and the mutation was 

not detected in any of the tested gametes and embryos. Later, the genetic analysis was performed on 14 

blastocyst embryos but the mutation was not detected in any of the embryos by two separate methods. 

One embryo was diagnosed as monosomy 17.  

A total of 20 spare eggs and 27 embryos were tested, but the mutation was not detected in any of the 

samples. It is possible that the patient does not carry the mutation in her germ cells or the patient is 

gonadal mosaic and the limited number of eggs/embryos tested did not carry the mutation. There is no 

guarantee that the patient will not produce an affected gamete in the future. After the second 

consultation with the genetic counselor, one normal embryo was transferred in FERC cycle, and the 

patient became pregnant. 

Conclusion: Post-zygotic mutation that occurs later in development may give rise to a disease which is 

confined to a specific cell type, which in this case is segmental NF1. Our patient is mosaic and her germ 

line could be free of mutations as we did not detect her skin cell mutation (c.1885G>A) in her gametes 

and embryos. However, it is essential that such couples are given proper genetic counselling regarding 

reproductive outcomes.  
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Introduction: 

Baseline serum estradiol (E2) is routinely measured before the initiation of a controlled ovarian 

hyperstimulation (COH), and varies widely among patients. The aim of this study is to determine if baseline 

E2 levels prior to initiation of COH have an association with ongoing pregnancy rates. 

Materials and Methods: 

A one year retrospective analysis of baseline serum E2 levels in women undergoing IVF at the Pacific 

Centre for Reproductive Medicine, Burnaby BC. A total of 457 IVF cycles with intended, autologous fresh 

transfer between January and December of 2016 were included in this study. Patients were divided into 

three groups: Group A (baseline E2 < 150 pmol/L, n=350), Group B (baseline E2 ≥ 150 and ≤ 300 pmol/L, 

n=80), and Group C (baseline E2 > 300 pmol/L, n=27). Variables analyzed were: patient age, duration of 

stimulation, number of retrieved oocytes, number of embryos transferred, ongoing pregnancy rate per 

cycle start and embryo transfer, and number of cancelled cycles due to poor ovarian response. Categorical 

data were examined by the Chi-square test. Continuous data were examined by the Kruskal-Wallis test, 

and if significance was found, the Mann-Whitney U test was performed for post-hoc analysis. 

Results: 

As shown in Table 1, the number of cancelled cycles was significantly higher in Group C than in Groups A 

and B. Group C has a significantly lower ongoing pregnancy rate per cycle start, but significantly higher 

ongoing pregnancy rate per embryo transfer compared to Group A. 

  
Group A                 
E2 < 150 pmol/L 

Group B                     
150 ≤ E2 ≤300 pmol/L 

Group C              
> 300 pmol/L P 

Number of cycles started 350 80 27   

Age, years 35.8 ± 0.2  35.7 ± 0.4  35.5 ± 1.2  0.7483 

Duration of stimulation, days 11.9 ± 1.0  10.6 ± 0.7 * 8.5 ± 0.2 *  ** <0.0001 

Number of oocytes retrieved 12.0 ± 0.3 14.1 ± 0.8 * 11.8 ± 1.2 0.0321 

Number of embryos transferred 1.6 ± 0.04 1.6 ± 0.09 1.4 ± 0.36 0.1612 

Ongoing pregnancy rate per cycle 
start, % 36 38 22 *  ** 0.0494 

Ongoing pregnancy rate per  
embryo transfer, % 37 39 50 * 0.0228 

Number of cycles cancelled, n (%) 6 (1.7) 3 (3.8) 15 (55.6) *  ** 0.0483 
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Table 1. Serum E2 levels and ovarian stimulation / pregnancy outcomes 

Categorical data are expressed as n (%) 

Continuous data are expressed as mean ± SE 

* Indicates significant difference between Group A 

** Indicates significant difference between Group B and Group C 

 

Conclusion: 

The results from this analysis suggests that patients with elevated E2 levels have an increased chance of 

cycle cancellation due to poor ovarian response, but those who reach OPU have an increased chance of 

ongoing pregnancy. 

 

 

 

 


