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Introduction: 

Ovarian hyperstimulation syndrome [OHSS] is the most serious complication of controlled ovarian 

hyperstimulation in IVF cycles. In women who are at higher risk to develop [OHSS], it is recommended to 

use gonadotrophin-releasing hormone (GnRH) antagonist protocol (short protocol) and also, final oocyte 

maturation can be done with a GnRH agonist [suprefact] instead of human chorionic gonadotrophin (HCG) 

[ovidrel]. The question in this study looks at outcomes in IVF and whether they are affected by the trigger 

medication used. 

Method: 

This is a retrospective study conducted at New Life Fertility Centre in between January 2014 to December 

2017. We have reviewed health record and analyzed data of 406 subfertile women that underwent IVF 

cycles and. All of them were good prognosis patients with age ≤ 37 y old, cycle day 3 FSH < 10 IU and at 

least at least 10 oocytes retrieved.  

Group A [137 patients]: HCG [ovidrel] was used to trigger ovulation. 

Group B [269 patients]: GnRH agonist [suprefact] was used to trigger ovulation. 

The primary outcome measures were the rate of good quality blastocysts ≥ 3AA embryos, pregnancy rate 

per transfer cycle and clinical pregnancy rate. The secondary outcome measures were mature oocytes 

rate, fertilization rate and blastocysts rate. 

Results: 

A total of 406 patients, the results showed that: 

No significant difference in age [32.53± 3.32] in group A vs [33.71± 3.91] in group B [P value 0.36] or body 

mass index (BMI) [26.99 ± 1.40] in group A vs [24.59 ± 3.18] in group B [P value 0.52] 

M2 [mature oocytes] rate and fertilization rate were higher in HCG group A [77.69% vs 76.48%] [P value: 

<0.001] and [88.35.69% vs 73.25%][ P value: <0.001].  Blatocyst rate was the same [62.57% vs 60.31%] [P 

value: 0.15]. While the rate of good quality embryos ≥ 3AA is significantly higher in group A [48.21% vs 

36.55%] [P value: <0.001]. 
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The biochemical pregnancy rate per embryo transfer cycle was the same [78.68% vs 77.1%] [P value: 0.17]. 

However, clinical pregnancy rate per embryo transfer cycle was significantly higher in group A [65.57%vs 

50.2%%] [P value: 0.005] 

Conclusion:  

Our data demonstrated that, in good responders, using HCG for final oocyte maturation has a better 

outcome compared to GnRH agonist, in terms of the rate of good quality embryo ≥ 3AA and clinical 

pregnancy rate. Live birth data will be collected to see if the effects are also present. 
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Introduction: 

Approximately 20% of oocytes retrieved are found to be immature following removal of the cumulus cells 
in conventional IVF/ICSI cycles. Only metaphase-II (M-II) oocytes are injected and immature oocytes are 
generally discarded on the basis of poor fertilization and embryonic development. Nevertheless, 
pregnancies have been achieved using IVM oocytes. Therefore, the use of IVM oocytes could improve the 
chances of achieving a pregnancy by increasing the number of available embryos, especially for poor 
responders.  

The aim of this study is to see the optimal time for ICSI of IVM oocytes obtained from conventional IVF 

cycles to maximize their fertilization and developmental competence and to understand the reason for 

low fertilization using the PolscopeTM. 

Method: 

Patient selection was based on the presence of at least 20 % of Metaphase-I (M-I) at the timing of 

denudation on collection day. A total of 62 ICSI cycles with male factor infertility were included. ICSI was 

performed with spermatozoa from the ejaculate in 57 (92 %) and testicular spermatozoa in 5 cycles (8%). 

Out of 922 retrieved oocytes, 482 were M-II (group A), 263 M-I and 177 GV stages. The M-I (n=263) were 

divided into two groups; group B in which the 137 IVM became M-II during 1~4 h in vitro culture which 

allowed for ICSI at the same time as their sibling M-II (group A, n=482) and the group C where the 126 M-

Is incubated until the next morning (16~18 h) and ICSI was performed to 120 M-IIs. 

Results: 

The rates of fertilization, cleavage, blastocyst formation and freezable blastocysts in group-A were 

significantly higher than those in IVM groups. The fertilization rate of group-C was significantly higher than 

that of group-B (89.2 vs. 48.9 %; P< .001), but the rate of cleavage and blastocyst formation in group-B 

and C was not significantly different. However, freezable blastocyst rate in group-C tended to higher than 

that in group-B (18.7 vs. 9.0 %).  82.9 % of unfertilized IVM-MI demonstrated two-spindle birefringence 

induced from immature spindle by the PolscopeTM. 

Conclusion:  

Overnight in vitro culturing of MI, taking into consideration the working hours of the embryology 

laboratory, may save their developmental potential with a high fertilization rate due to cytoplasmic 

maturation.  
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Introduction: 

Physical activity (PA) is an important component of a healthy pregnancy and is strongly encouraged by 

health organizations around the world. However, the majority of pregnant women are not meeting 

guidelines for prenatal PA. Of particular relevance to the first trimester, there is a societal fear that PA 

may increase the risk of a miscarriage, a perception that contributes to the decrease in PA early in 

pregnancy. This fear might be stronger in women who achieved a pregnancy after fertility treatment (FT). 

However, no studies have documented PA levels in early pregnancy among these women, nor examined 

factors predicting them. The objective of this study was therefore to fill this gap in the literature. 

Materials and Methods: 

This prospective study examined lifestyle behaviors and health indicators at each trimester among women 

who achieved a pregnancy after FT. More specifically, PA levels were assessed using a questionnaire 

(Canadian Community Health Survey) and an accelerometer and anxiety was evaluated using the State-

Trait Anxiety Inventory and a pregnancy-related anxiety questionnaire. Descriptive statistics were used to 

describe the sample and linear regressions to identify predictors of PA levels. 

Results: 

Thirty-nine women were recruited. Sixteen (41%) achieved a pregnancy after OS, 16 (41%) after IUI and 7 

(18%) after IVF.  They underwent an average of 3.503.39 FT cycles before achieving the current 

pregnancy. Mean age of the women was 32.393.32 years and 61.5% held a university degree. On 

average, they accumulated 112.8179.88 minutes of moderate-to-vigorous intensity PA over a one-week 

period, with 29% of them achieving Canadian PA recommendations. Among the potential predictors of PA 

levels, pregnancy-related anxiety was the only significant predictor (R2:0.89, beta:-0.94, p=0.005). 

Conclusion:  

Few women who achieved a pregnancy with FT are meeting PA recommendation in early pregnancy and 

this is explained by safety concerns for the fetus. This finding is different from what we previously 

observed among women who achieved a spontaneous pregnancy; in those women, PA in early pregnancy 

was not explained by safety concerns for the fetus. 

A start-up grant from the Univeristé du Québec à Trois-Rivières (Institutional funds for research) 
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Introduction: 

Extraembryonic tissues play a crucial role in supporting embryonic development. HUCPVCs are a rich 

source of regenerative mesenchymal stem cells (MSCs). We have previously reported the pericyte-like 

properties and gene expression profiles of first trimester (FTM) and term HUCPVCs1. Despite similar in 

vitro angiogenic gene expression levels, FTM-HUCPVCs outperformed term HUCPVCs in both in vitro 

angiogenic assays and in vivo ischemic models, such as myocardial infarction. Large animal studies showed 

that FTM fetal blood glucose levels closely mimic changes in maternal blood glucose levels, whereas term 

fetal blood glucose levels are more under placental hormonal control. This suggests differences in how 

tissues from the FTM and term respond to glucose deprivation, and may partially explain why they have 

different angiogenic capacities in vitro2. Our hypothesis was that FTM-HUCPVCs respond to a low glucose 

environment in an adaptive, compensatory manner, and increase angiogenesis by elevated secretion of 

pro-angiogenic factors. 

Method: 

3 FTM-HUCPVCs and 2 term HUCPVCs lines were cultured for 48 hours in regular glucose (4mM) and low 

glucose (2mM) conditions supplemented with human platelet lysate. Phase contrast and fluorescence 

microscopy (BodipyThapsigargin) were performed to assess intracellular particle formation. Endothelial 

networks were grown from rat aortic tissue sections embedded in MatrigelTM. HUCPVC culture media was 

harvested at 48 hours, analysed with Human Angiogenic Protein Array (RnD) and applied on endothelial 

networks for 48 hours. Angiogenic gene expression was screened using NGS (IonTorrent). 

Results: 

FTM HUCPVCs increased production and release of intracellular particles in response to low glucose 

concentration (2mM) compared to regular conditions (4mM), and significantly upregulated (p<0.01) 

secretion of pro-angiogenic factors - Angiogenin, Angiopoetin-1,2, EG-VEGF, Endothelin-1, FGF-4, VEGFa 

and VEGFc. Proliferation rate (>85+/-6%) and pericyte/MSC identity markers (CD146/CD90/CD44>92+/-

4%) were not altered.   Term HUCPVCs showed no angiogenic induction in low glucose and downregulated 

a broad range of angiogenic factors. FTM-HUCPVC culture conditioned media from low glucose conditions 

resulted in significantly higher growth (p<0.05, n=3) of tubular structures compared to term HUCPVC 

media and cell free media. Angiogenic gene expression was not altered by low glucose. 
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Conclusion:  

FTM-HUCPVCs respond to glucose deprivation by increasing angiogenic paracrine activity, a phenomenon 

that was absent in term HUCPVCs.  We postulate that this is due to the physiologic changes that occur in 

these cells from early to late gestation. 

References: 

1. Ontogeny of human umbilical cord perivascular cells: molecular and fate potential changes during 

gestation. Hong et al. Stem Cells Dev. 2013 Sep 1;22(17):2425-39.  

2. Angiogenic potency evaluation of cell therapy candidates by a novel application of the in vitro 
aortic ring assay. Iqbal et al. Stem Cell Res Ther. 2017 Aug 14;8(1):184.  
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Introduction: 

Endometrial receptivity issues represent a potential source of implantation failure1,2. The aim of this study 

was to summarize our experiences with the endometrial receptivity array (ERA)3,4 among patients with a 

history of implantation failure. We investigated whether the contribution of the endometrial factor could 

be identified with the ERA test and if actionable results could lead to improved reproductive outcomes. 

Method: 

A retrospective review of 151 patients who underwent a cumulative 199 ERA biopsies between October 

2014 – February 2018 was performed. Reproductive outcomes for patients undergoing frozen embryo 

transfer (FET) using standard progesterone protocol were compared to patients with displaced windows 

of implantation (WOI) by ERA and subsequent personalized embryo transfer (pET) protocol. 

Results: 

Mean patient age was 38.1 (range 25-52) and average number of failed cycles prior to ERA was 2.1 (range 

1-6). Of the 199 biopsy results, 107 were receptive, 83 non-receptive (59 pre-receptive) and 9 non-

informative. Among 38 patients who returned for subsequent FET after pET, 23 (60.5%) achieved 

pregnancy, while 67.4% of patients (60/89) who were receptive on initial ERA biopsy achieved a successful 

pregnancy using standard progesterone protocol. 

Discussion:  

Overall, our study found that a significant proportion (61/151, 40.4%) of patients with a history of 

implantation failure had a displaced WOI according to ERA. Within this cohort, the majority (85.2%) of 

patients had a pre-receptive pattern, which is consistent with previously reported studies3. For these 

patients, pET may improve endometrial receptivity in subsequent FET cycles, although our study found no 

significant difference in pregnancy outcomes compared to patients who used standard progesterone 

protocol (60.5% vs. 67.4%, respectively, P=0.45). Hence, the ERA may be a promising tool to help identify 

displaced WOI and characterize receptivity issues among patients with previous implantation failure, yet 

larger prospective studies are required to evaluate its potential to provide actionable directives and 

improve reproductive outcomes in this patient population. 
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Introduction: 

Semen analysis is the most important investigation in male infertility workup.  According to the World 

Health Organization, semen samples to be used for infertility assessment should be obtained by 

masturbation in a private room near the clinical laboratory.  However, there is no established standard 

semen collection room setup and very poor understanding of male preferences associated with the semen 

collection process.  There is evidence from small observational studies that semen analysis variables may 

be influenced by the nature of sexual stimulation and acute psychological stress. Thus, we conducted a 

survey to better understand male preferences associated with the semen collection process during 

evaluation and treatment of infertility. 

Materials and Methods: 

We conducted a prospective survey of 120 men who were required to collect semen by masturbation at 

the Fertility Clinic in London, Ontario from October 2017 to February 2018. Participants were given the 

survey at registration and the completed survey was returned to a sealed box located outside the 

collection room. Descriptive data was analyzed as percentages. Comparisons between groups were 

evaluated using ANOVA with significance of p < 0.05. 

Results: 

More than 90% of the men surveyed were pleased with the process of registration, instruction given by 

staff, semen collection process (e.g. container, room setup, furniture, ambiance, and supplies), sample 

deposit, payment, and returning of key. In terms of the nature of sexual stimulation, 55% of the men 

surveyed preferred using their own electronic device, 31.7% preferred using audio visual erotic material, 

3.3% preferred hardcopy erotic material and 12.5% preferred using no erotic material.  Interestingly, 

40.8% preferred to have their partner in the room with them.  Age group, ethnicity and reason for semen 

collection were not statistically significant for preference of sexual stimulation. 

Conclusion:  

The results indicated that the majority of men were highly satisfied with the facility, process and room 

setup for semen collection at the Fertility Clinic in London, Ontario. But personal idiosyncrasies seem to 

be the common theme in the preference for sexual stimulation and forms of erotic material. Sexual 

arousal is highly personal and cannot be generalized to everyone. With ever evolving technology at our 

fingertips, men preferred to bring their own personal electronic device rather than to utilize the erotic 

material provided in the semen collection room. 
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Introduction: 

Primary ovarian insufficiency (POI) is characterized by sustained amenorrhea, increased FSH and low 

estrogen levels before the age of 40. The etiology of POI may be related to iatrogenic, genetic or 

endogenous factors but in many cases it remains unclear.  Most patients with POI have decreased ovarian 

reserve and infertility. However, we saw an interesting case whereby a woman presented with 

hypergonadotrophic hypogonadism and symptoms of POI but at the same time had polycystic ovaries with 

very high AMH level. 

Materials and Methods: 

Patient is a 35 year old G2T1P0A1L1 female who initially presented to the Fertility Clinic in London, Ontario 

at 33 years and 5 months old with secondary infertility due to secondary amenorrhea.  Multiple attempts 

on fertility treatment were unsuccessful. 

Results: 

All POI investigations including FMR1 gene sequencing were negative except her karyotype which detected 

a balanced paracentric inversion of chromosome 7.  Her AMH was 82.1 pmol/L, while her FSH was 30 IU/L 

and LH was 45 IU/L with an Estradiol of <19 pmol/L.  She was diagnosed with hypergonadotrophic 

hypogonadism and polycystic ovarian syndrome simultaneously.  Microarray analysis did not show a 

microduplication or microdeletion at the breakpoints of the paracentric inversion on chromosome 7.  

Meanwhile, whole exome sequencing (WES) detected a pathogenic variant in one allele of the EIF2B2 gene 

which is associated with ovarioleukodystrophy. 

Discussion:  

So far, ovarioleukodystrophy has been described as an autosomal recessive condition characterized by 

variable neurologic features including progressive cerebellar ataxia, spasticity and cognitive impairment 

associated with white matter lesions on brain imaging.  Female mutation carriers develop ovarian failure.  

Further testing is required to look for a gene mutation in the second allele.  However, it is also possible that 

EIF2B2 may be a dosage dependent gene and thus can alter gene expression when only one allele is 

affected.  Altered gene expression may result in milder phenotypic manifestations. 

Conclusion:  

WES is a valuable tool for diagnosis of rare genetic diseases.  It should be utilized when necessary to find 

the causative genetic etiology in patients with an unknown cause of primary ovarian insufficiency and 
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infertility.  WES-assisted diagnosis may allow for treatments aimed at the molecular etiology of the disease 

so that patients can be treated with personalized medicine. 
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Introduction: 

Isolated congenital hepatic fibrosis (CHFib) is a rare genetic disorder resulting in sclerosing cholangitis, 

portal hypertension, varices and thrombocytopenia due to hypersplenism.  We report the first case of a 

successful IVF/ICSI, pregnancy and parturition of a 31 year old female diagnosed with isolated congenital 

hepatic fibrosis (CHFib).  The patient had thrombocytopenia with platelet concentration hovering 

between 25 – 30 x 109/L.  There is a lack of evidence to guide the best management of IVF/ICSI and 

transvaginal oocyte retrieval (TVOR) in thrombocytopenic patients and specifically in patients with 

isolated congenital hepatic fibrosis (CHFib). 

Materials and Methods: 

We employed mild controlled ovarian hyperstimulation with gonadotrophins using an antagonist protocol 

to avoid overstimulation of her ovaries and prevent ovarian bleeding at the time of oocyte retrieval.  Her 

TVOR was successfully managed with platelet transfusion to maintain a platelet concentration between 

30 – 50 x 109/L and tranexamic acid (TXA) 10 mg/kg IV 1 hour prior to her procedure.  

Results: 

There was minimal blood loss.  The patient became pregnant with her first fresh embryo transfer and 

delivered a healthy female baby via Cesarean section. 

Conclusion:  

Fertility treatment and pregnancy can be safely managed in patients with portal hypertension and 

thrombocytopenia.  Physicians and obstetricians need to be conversant with the unique complications 

and risks of these patients.  These include mainly haemorrhage due to an invasive procedure like 

transvaginal oocyte retrieval, intrapartum variceal bleed and postpartum bleeding. We adopted a 

pragmatic management plan, in keeping with the current platelet transfusion guidelines for 

thrombocytopenic patients undergoing invasive procedures. Special emphasis must be placed on 

preconception counseling and stabilization of the disease prior to conception. 
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Introduction: 

Endometriosis is associated with infertility. Between 25 - 50% of infertile women have endometriosis and 

30 – 50% of women with endometriosis are infertile.  Many of these women will have to undergo IVF.  

Abnormal folliculogenesis, impaired oocyte and embryo quality due to radical oxidative stress and 

imbalances in the levels of cytokines and interleukins have been described as potential contributors to 

infertility in women with endometriosis.  We wondered if utilizing ICSI may overcome these stressors and 

improve fertilization rate and pregnancy rate in women with endometriosis associated infertility. 

Materials and Methods: 

A retrospective cohort study was performed and included 262 conventional IVF cycles and 260 ICSI cycles 

from 2006 – 2016 at the Fertility Clinic in London, Ontario, Canada. Women were surgically staged 

according to the ASRM revised classification of endometriosis: 1996 and were classified as no 

endometriosis (control group), minimal to mild (Stage I & II) endometriosis or moderate to severe (Stage 

III & IV) endometriosis.  Women with a legitimate reason for ICSI were excluded from the study.  Linear 

and logistic regression analyses were performed to examine the association between stages of 

endometriosis and method of fertilization on various reproductive outcomes. Outcomes were adjusted 

for age, BMI, FSH, and number of embryos transferred. 

Results: 

No statistically significant differences in reproductive outcomes were noted between women with no 

endometriosis and those with minimal to mild (stage I & II) endometriosis whether conventional IVF or 

ICSI was utilized.  However, ICSI was associated with a 71% decrease in clinical pregnancy rate (OR = 0.29, 

p = 0.046) and approached statistical significance for a 69% decrease in live birth rate (OR = 0.31, p = 

0.0796) in women with moderate to severe (stage III & IV) endometriosis.   

Conclusion:  

The findings of this study seem to suggest that there is no added benefit and it is potentially detrimental 

to recommend ICSI in women diagnosed with endometriosis associated infertility especially in moderate 

to severe (Stage III & IV) endometriosis. Further study with a larger sample size will need to be done. 

However, at this time caution should be practiced against recommending ICSI when there is no clear 

indication of failed fertilization with conventional IVF or male factor infertility, especially in women 

diagnosed with endometriosis associated infertility. 
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Introduction: 

Premature ovarian insufficiency (POI) relevance is continuously growing because of the increasing number 

of women desiring conception beyond 30 years of age. The oocyte donation is the only effective treatment 

option and not acceptable for many patients. Studies in humans demonstrate that some of these patients 

still have residual follicles that could be harvested, activated in vitro and reimplantated to the patient’s 

body. Three live births after in vitro activation (IVA) and IVF treatment were recently published. The 

optimal protocol of IVA of human ovarian follicles is still debatable. 

Materials and Methods: 

We present a video report of IVA attempt performed to 28 years old patient with idiopathic primary POI. 

She has regular menstruations with oral contraception pills since the age of 19 years. Primary evaluation 

revealed small ovaries on the ultrasound, normal karyotype, FSH level 126 IU/L, AMH < 0.08 ng/mL. She 

was not interested in oocyte donation treatment. We introduced the experimental IVA treatment and 

reimplantation of ovarian tissue. Potential risks were explained. The McGill University Health Centre 

research ethics board has approved the procedure as an innovative care. The informed consent was 

signed. 

Results: 

Laparoscopic surgery was performed under the general anesthesia. Left ovary was excised. The cortex of 

the ovary was separated from the stromal tissue and was sliced into small fragments that were incubated 

in the activating medium for 10 minutes. Afterwards the ovarian tissue was implanted under the parietal 

peritoneum of the pelvic wall adjacent to the left fimbria. No complications related to the procedure were 

observed during first two months of the follow-up. Currently we continue the patient’s observation every 

three weeks including ultrasound and blood tests for FSH and AMH serum levels. To the best of our 

knowledge, this is the first clinical case of residual follicles activation attempt in patient with POI in 

Canada. 

Conclusion:  

Current video case report presents our first experience of in vitro activation of residual follicles as an 

experimental treatment option for patients with premature ovarian insufficiency. 
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Introduction: 

On December 21 2015, the Government of Ontario launched a new, publicly-funded fertility program. This 

program includes funding for one cycle of IVF per eligible candidate, and embryo transfers of all resulting 

viable embryos. This study aimed to assess the impact of this public funding program on the relevant 

stakeholders: physicians, embryologists, nurses, administrative staff, fertility counselors, and patients. 

Materials and Methods: 

Province-wide online surveys were concurrently conducted targeting patients [514]; physicians, 

embryologists, nurses, counsellors, and administrative staff [159] (completed survey totals in square 

brackets).  The surveys contained a mix of close-ended and open-ended questions and were administered 

using the Qualtrics™ system. Descriptive statistics were calculated for each survey question. Qualitative 

data from the open ended survey questions was analyzed through a process of data coding involving the 

constant comparative technique derived from grounded theory methods (Glaser & Strauss, 1967). 

Results: 

Some key findings: 

Patient respondents reported the program helped destigmatize infertility and validate infertility as a 

medical condition. The majority indicated they would not currently be accessing IVF treatment if it was 

not publicly funded.  

Of the five clinician groups surveyed, nurses and embryologists reported a greater impact on their practice 

of the new program than did physicians, counsellors, or administrative staff, particularly higher workplace 

stress and lower job satisfaction. Only physicians and counsellors showed majority support for 

government directing more money into the program. 

Conclusion:  

At the policy level, the study revealed that patients surveyed strongly support the program but were 

surprised at the additional costs and wished to see more monies directed to them, particularly drugs and 

more cycles. Clinicians and administrators also indicated strong support for the program but on aggregate 

were evenly split in their support for coverage of drugs and more cycles. At the practice level, patients’ 

experience of care in clinics not always consonant with that of clinicians, and considerable variation was 

noted between clinician groups in their experience of the new program’s impact on all areas of their 

practice suggesting work flow was disproportionately affected. 
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Isolation and Small RNA Sequencing of Follicular Fluid Exosome Cargo from Single Ovarian Follicles 

Brandon A. Wyse1, Mugundhine Sangaralingam1, Stewart Russell1, Karen Menezes1, Sahar Jahangiri1,2, Isabel 

Wiesenfeld1,2, and Clifford L. Librach1,2,3,4,5,6 

1CReATe Fertility Centre; 2 CReATe BioBank; 3Department of Obstetrics and Gynaecology, 4Department of 

Physiology, 5Institute of Medical Sciences, University of Toronto; 6Department of Gynecology, Women’s College 

Hospital; Toronto, Ontario 

Introduction: 

The ovarian follicle is the basic female reproductive unit consisting of the oocyte, somatic cells, and 

follicular fluid (FF). Proper signaling between these compartments is required for optimal folliculogenesis. 

Recently, the miRNA cargo of human FF exosomes (folliculosomes - FFE) has been described as a potential 

biomarker for PCOS, blastocyst quality, and pregnancy outcome. However, assessing FFE whole snRNA at 

the single follicle level has not been explored, limiting the ability to use FFE snRNA as a predictive 

biomarker of IVF. The aim of this study was to determine the minimal FF volume requirement to enable 

assessment of snRNAs from single follicles. 

Materials and Methods: 

This study was approved by the University of Toronto REB. FF was collected from individual mature 

follicles at ovum retrieval from eighteen consenting patients. Three pools of FF were aliquoted into 4, 2, 

1, 0.5, and 0.25mL fractions and FFEs were isolated using ExoQuick™. Particles were quantified using the 

NanoSight™(NTA), total protein, and the purity confirmed by Western blotting. RNA was isolated and 

sequencing libraries generated using the Small RNA Kit (Norgen) and sequenced on a NextSeq. Pearson 

correlations were conducted to determine the impact FF input had on snRNA detection. 

Results: 

A linear relationship (r=0.88) was observed between the FF input volume and protein concentration (10.8 

– 44.9ug/ul). We observed a similar relationship with the concentration of particles, RNA yield, and CD9 

and CD63 levels. We were able to produced sequencing libraries from FFEs isolated from as little as 0.25mL 

of FF. When comparing the snRNA targets between the titrations, we observed moderately strong 

correlations between the 4mL input down to 0.5mL (r=0.38) but deteriorated in the 0.25mL samples. 

Several of the top expressed snRNAs across all titrations have been previously implicated in 

folliculogenesis including miR-143, miR-30e, miR-27a, and miR-146b. 

Conclusion:  

We were able to reliably sequence FFE snRNA from as low as 0.5mL of FF.  This represents approximately 

a quarter of the volume of FF isolated from a mature follicle. This study not only allows us to interrogate 

the entire ‘small RNAome’ from single follicles, but also to correlate this snRNA profile with IVF outcomes 

from a given oocyte retrieved for IVF. 
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Failed GnRH Agonist Trigger in an Egg Donor with Levonorgestrel Intrauterine System 

Cheng Wei Xiao1, Doron Shmorgun1  

1Ottawa Fertility Centre, Department of Obstetrics and Gynecology, University of Ottawa, Ottawa, 

Ontario; Canada. 

 

Introduction: 

Little is known about whether GnRH agonist therapy can trigger final oocyte maturation in women with a 

levonorgestrel intrauterine system (LNG-IUS). We report a case of failed GnRH agonist trigger and the 

subsequent management of an egg donor with a LNG-IUS. 

Case Report: 

A healthy 25-year-old nulligravid egg donor had a LNG-IUS fitted eight months prior to her ovarian 

stimulation. She became amenorrheic following LNG-IUS insertion. Her baseline tests prior to ovarian 

stimulation were:  FSH 6 IU/L, LH 9 IU/L, estradiol 104 pmol/L, progesterone 0.9 nmol/L, AMH 48 pmol/L, 

and AFC of 44. Her BMI was 24 kg/m2. 

She was treated with an antagonist protocol and had a robust response.  Thus, a GnRH agonist was used 

to trigger final oocyte maturation to reduce the risk of ovarian hyperstimulation syndrome. At OPU, only 

six immature oocytes were obtained after complete aspiration of both ovaries. Blood tests immediately 

post OPU showed an LH of 1.9 IU/L and progesterone of 4.6 nmol/L confirming Lupron trigger failure.  Two 

metaphase I oocytes matured in vitro and injected. Oocyte maturation was then re-triggered with 

recombinant hCG (Ovidrel) and a second OPU performed 36 hours later. All hemorrhagic follicles were re-

aspirated, six mature oocytes were retrieved, they all fertilized, resulting in four day 5 blastocysts that 

were vitrified.  Injection of the two oocytes from the first retrieval resulted in one blastocyst which was 

transferred into the recipient developing into an ongoing intra-uterine pregnancy. 

Discussion: 

This case suggests that even though amenorrhea is due to local endometrial changes in most LNG-IUS 

users, it is possible that it can cause anovulation and functional hypothalamic suppression.  Therefore, the 

GnRH agonist trigger should be used with caution in this population. 

Furthermore, failed GnRH agonist trigger is not always an “all or none” phenomenon and should be 

suspected when there are drastically fewer oocytes retrieved compared to number of aspirated follicles. 

Re-trigger using hCG and OPU 36 hours later, including aspiration of previously aspirated follicles, can still 

yield mature oocytes. 

Screening for failed GnRH agonist trigger by measuring LH and Progesterone 8-13 hrs after trigger may 

allow for the diagnosis prior to egg retrieval. 
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Ovarian Hyperstimulation Syndrome in a Patient with Chronic Renal Failure 
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1Ottawa Fertility Centre, Department of Obstetrics and Gynecology, University of Ottawa, Ottawa, 

Ontario, Canada; 2Department of Nephrology, The Ottawa Hospital, Ottawa, Ontario, Canada 

 

Introduction: 

It is common for women with medical illness contraindicating pregnancy to seek IVF to freeze eggs or 

embryos with the intent of having a gestational surrogate.   We report a case of rapid onset severe ovarian 

hyperstimulation syndrome (OHSS) associated with acute kidney injury layered over chronic kidney 

disease. 

Case Presentation: 

A 39-yo with Type 1 Diabetes complicated by nephropathy and retinopathy presented for fertility 

preservation of embryos. After a poor (only one embryo frozen but no OHSS) outcome with a GnRH 

antagonist (& Lupron trigger) IVF cycle, a 2nd IVF cycle with GnRH agonist protocol (and lower dose rFSH) 

was used hoping to improve oocyte quality. She had >30 mature follicles at hCG trigger. Cabergoline 0.5 

mg Q3days x 4 doses was started for OHSS prevention.  Twenty-six eggs were retrieved with 22 mature 

eggs and 6 fertilized with 3 blastocysts frozen. Four days post egg retrieval, the patient presented with 

tense ascites & ovarian enlargement. After a 4-liter outpatient culdocentesis the ascites re-accumulated 

quickly and renal functions tests deteriorated so she was admitted to hospital 7 days after egg retrieval. 

Careful IVF fluid management with IV Saline 150ml per hour and 25 % albumin 300 ml/day while her usual 

Furosemide 60mg po was held, and amlodipine 10mg was halved while in hospital. Two in-hospital 

paracenteses drained a total of 4.7L of fluid with prompt relief of tense ascites and subsequent diuresis. 

She was discharged home five days after admission. Laboratory tests 3 weeks post discharge showed 

return of her kidney function tests back to baseline. 

Discussion: 

This is the first IVF patient in our experience to present with severe OHSS and tense ascites only 4 days 

after egg retrieval.      

This case suggests that patients with chronic renal failure may be at more risk for early onset severe OHSS 

where the OHSS may also exacerbate already compromised renal function.  Severe OHSS is associated 

with decreased renal blood flow due both to hemo-concentration from decreased oncotic pressure 

(transudation of albumin) and tense ascites leading to decreased venous return from the renal veins.   

Careful management with early paracentesis and IV hydration with monitoring of renal function in 

hospital led to a successful return to pre-IVF renal function in this patient. 
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The Role of Extracellular Vesicles Derived from Adipose Tissue Macrophages in Polycystic Ovarian 

Syndrome 

Yunping Xue¹, Reza Salehi², Benjamin K. Tsang¹² 

¹Department of Obstetrics and Gynecology and Cellular and Molecular Medicine, University of Ottawa; ²Chronic 

Disease Program, Ottawa Hospital Research Institute, Ottawa, Ontario, Canada 

Introduction: 

Polycystic ovarian syndrome (PCOS) is a heterogeneous disorder characterized by ovulatory dysfunction, 

hyperandrogenemia, obesity and insulin resistance. Macrophages play key role in inflammation and the 

balance between M1 (cytotoxic and pro-inflammatory) and M2 (anti-inflammatory) macrophage have an 

important role in follicular growth, atresia and ovulation. Chronically androgenized rats, implanted with 

5α-dihydrotestosterone (DHT), are used as animal model to mimic ovarian changes of PCOS women, 

including antral follicle growth arrest and anovulation. However, what is the exact etiology of the PCOS 

and how androgen excess induces PCOS-related ovulatory dysfunction is not fully understood. We 

hypothesized that adipose tissue-derived macrophages play an important role in the pathogenesis of 

PCOS by secreting vesicles to alter granulosa and theca cell function. Our objective was to investigate the 

role of extracellular vesicles derived from adipose tissue macrophages in PCOS and how extracellular 

vesicles are involved in ovarian cell-macrophage communication. 

Method: 

Female Sprague Dawley (SD) rats at the age of 21 days were randomly assigned into DHT and CTR groups. 

DHT (7.5 mg) or Sham capsules were implanted to rats for 7, 15, 30 days. Adipose tissues attached to 

ovary were embedded in paraffin and cut into 5µm sections. M1 (+CD68) and M2 (+CD68+CD163) 

macrophages were identified and quantitated by immunofluorescence. In addition, macrophages were 

isolated from the adipose tissues attached to the ovary and identified by flow cytometry (+CD68). 

Results: 

Both M1 and M2 macrophages in ovarian adipose tissue increased with age of the test animals. 15 and 30 

days of DHT treatment significantly increased M1/M2 ratio in adipose tissues attached to the ovary, but 

not total number of M1 and M2 macrophages compared to CTR group. DHT treatment for 15 and 30 days 

significantly promoted M1 macrophage polarization but inhibited M2 macrophage polarization in 30 days 

comparing to CTR group. In addition, the percentage of macrophages in total cells isolated from adipose 

tissues of untreated rats was around 10%. 

Conclusion:  

Androgen excess induces pro-inflammatory condition (higher M1/M2 ratio) in adipose tissue attached to 

the ovary, through a switch from M2 into M1 macrophage. The above finding supports the notion that 

pro-inflammatory may participate in the PCOS pathogenesis. 
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“Not my child to give away”: Canadian surrogates’ experiences along the surrogacy pathway 

Samantha Yee¹, Shilini Hemalal1,2, Devin Gordon1,3, Ziva Shmorgun1, Clifford Librach1,2,4,5,6 
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Introduction: 

The CARTR data has shown a dramatic increase in number of Canadian surrogacy cases in recent years. In 

Canada, women are only allowed to receive reimbursement of expenses incurred during the surrogacy 

process in accordance with the AHR Act. Much has been written on policy debates surrounding altruistic 

surrogacy under the AHR Act, yet little is known about the experiences of Canadian women who have 

been a surrogate. 

Materials and Methods: 

University of Toronto REB approval was obtained (#32847).  A 63-item anonymous online survey was 

undertaken from June 2016 to February 2017. Other than two open-ended questions, textboxes were 

added to 19 close-ended questions for participants to elaborate their selections if they wished. 

Participants were recruited from the surrogacy community across Canada via digital media. Descriptive 

comments were analyzed through thematic analysis to identify emerging categories, underlying sub-

themes, and interrelated patterns. The data were then linked by semantic and latent themes to capture 

their experiences along the surrogacy pathway. 

Results: 

A total of 184 Canadian women from 7 provinces completed the online survey; 9,446 words were collected 

from 110 participants who entered comments to one or more questions. Seven main themes and 18 

interrelated sub-themes emerged from the analysis: Pre-surrogacy: 1) prerequisite to be a surrogate 

(‘good pregnancy experience’, ‘motherhood fulfillment’), and 2) motivation to be a surrogate (‘alleviating’, 

‘giving’, ‘serving’). During surrogacy: 3) relationship with intended parents (‘harmonious relationship’, 

‘neutral relationship’, ‘conflictual relationship’), 4) relationship with the surrogacy child (‘role perception’, 

‘gestational bonding’, ‘relinquishment at birth’), 5) support system (‘support from agency’, ‘family and 

friends’, ‘children’), and 6) selective disclosure (‘privacy protection’, ‘avoiding social stigma’). Post-

surrogacy: 7) surrogacy fulfillment (‘personal level’, ‘relationship level’). Opinions were divided among 

participants in supporting or not supporting the current altruistic model with regards to payment. More 

detailed data and analysis of that data will be presented. 
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Conclusion:  

To our knowledge, this is the first Canadian study using a nation-wide sample to examine the experiences 

of gestational surrogates. We have identified several interrelated themes to capture the surrogates’ 

experiences along the surrogacy pathway. The study provides important information about surrogates’ 

views on the AHR Act, which was designed to protect them from exploitation. 
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Oxidation-reduction potential evaluated by the MiOXSYS™ system correlates with sperm DNA damage 

and residual histones 
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Introduction: 

An abnormal balance between reactive oxygen species (ROS) and antioxidants leads to sperm oxidative stress (OS). 

The etiology of sperm OS is multifactorial and OS has been shown to induce sperm DNA damage which leads to male 

infertility. Aberrant histone-to-protamine transition during spermiogenesis has also been correlated with sperm OS 

and DNA damage. However, previous assays to determine OS are labour intensive and incapable of providing a 

simultaneous measure of ROS and antioxidants. To overcome these difficulties, the MiOXSYS™ system has been 

developed as a galvanostat method to measure global sperm OS as a static oxidation-reduction potential (sORP). In 

this study we investigated the relationship between oxidative stress, DNA damage, and sperm residual histone 

content. 

Method: 

This study had institutional REB approval. Excess semen from 54 consented male patients was obtained. Semen 

parameters were measured according to WHO 2010 guidelines. Global sperm OS was measured using the MiOXSYS™ 

system as sORP (mV/106/mL). Sperm DNA damage was measured by standard flow cytometric acridine orange-based 

assay and reported as DNA Fragmentation Index (DFI). Patients were divided into low and high DNA damage cohorts 

using a 30% DFI cutoff. Viability and residual histones were measured using eosin-nigrosin and aniline blue-eosin 

staining respectively. Values are mean±SEM. The parametric paired sample t-test was used to compare parameters 

to sORP, and Pearson correlation coefficients were used for correlation testing. P<0.05 was considered significant. 

Results: 

Mean sORP was 2.24±0.29 mV/106/mL. sORP was negatively correlated with concentration (r=-0.43, p=0.0006), 

morphology (r=-0.30, p=0.02), and viability (r=-0.58, p=0.006). DFI and sORP were positively correlated (r=0.39, 

p=0.004). sORP was significantly higher (p=0.0009) in the high DFI cohort (3.69±0.73 mV/106/mL) compared to the 

low DFI cohort (1.68±0.22 mV/106/mL). Residual histones and sORP were negatively correlated (r=0.42, p<0.05). 

Conclusion:  

We found a correlation between residual histones and sORP which could possibly induce ROS production during 

spermiogenesis. Excessive OS in mature sperm can induce sperm apoptosis via lipid peroxidation leading to 

decreased viability, normal morphology, and concentration. We also found that sORP correlated with higher DFI, 

possibly due to an aberrant histone-to-protamine transition acting as a possible factor for OS-induced DNA damage. 

Overall, our study provides novel evidence that sORP could potentially be used as a clinical measure of sperm OS in 

order to help direct antioxidant therapy. 
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Fertility Preservation (FP) for Transgender Adolescents and Young Adults (TAYA): A Systematic 

Literature Review 
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Introduction: 

The World Professional Association for Transgender Health recommends that all TAYA be counselled on 

the possible negative impact of hormone therapy and the available FP options prior to transitioning. While 

many transgender individuals choose to undergo cross-sex hormone therapy and/or sex reassignment 

surgery to alleviate the distress that is associated with gender dysphoria (an internal conflict between a 

person’s assigned sex and gender identity), these treatment options can negatively impact their future 

reproductive potential. This study aimed to systematically review the current literature on FP for TAYA, in 

order to identify gaps in the current research and make suggestions for future research directions. 

Material and Methods: 

The online databases PubMed®, ProQuest®, and EBSCO® Host were utilized to conduct the literature search 

with a cutoff date of March 2018. The keywords used for the search were: ‘transgender’ and [‘fertility 

preservation’ or ‘egg freezing’ or ‘egg banking’ or ‘oocyte banking’ or ‘oocyte freezing’ or ‘sperm banking’ 

or ‘cryopreservation’]. After completing the search, a thorough analysis of the articles was conducted to 

identify the study objectives, methods, sample sizes, and key findings of each article.  

Results: 

Forty-eight publications were identified, however only 13 of the 48 articles were research papers. 

Publications that were excluded include fact sheets, clinical overviews, opinion pieces, commentaries, and 

conference abstracts. Of the 13 research papers, 4 were case studies, 4 were chart reviews, and 5 were 

qualitative studies. The paucity of published research studies, the fact that the earliest study was 

published in 2014, and the very small sample sizes, all suggest that this is a relatively new field of research. 

Conclusion:  

There are relatively few research publications regarding FP for TAYA. Barriers preventing these individuals 

from pursuing FP include lack of awareness, lack of support, costs, and concerns about the invasiveness 

of the oocyte retrieval procedure. FP discussions and/or counselling should begin as early as possible prior 

to undergoing cross-sex hormone therapy and/or sex reassignment surgery to allow time for an informed 

decision to be made. FP counselling and support services are essential for TAYA and should be the 

standard of care for transgender patients. Future research may include studies of knowledge, attitudes, 

and beliefs of patients, parent/guardians, and healthcare providers in regard to FP for TAYA. 
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A Systematic Review of the Psychosocial Aspects of Surrogacy 
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Introduction: 

This systemic review on surrogacy aimed to review 1) profiles and characteristics of surrogacy 

arrangements; 2) their experiences during surrogacy, e.g. quality of relationships with intended parents 

(IPs), and relinquishment at birth; and 3) their experiences post surrogacy, e.g. psychological well-being, 

and long-term relationships with IPs. 

Materials and Methods: 

A comprehensive search of electronic databases1 was conducted using a list of search keywords2, with 

March 2018 as cut-off.  Identified articles were also cross-checked manually to ensure inclusion of all 

relevant articles. PRISMA-P3 2015 protocols4 were used. Inclusion criteria: 1) psychosocial-based research 

studies; 2) samples comprised of gestational/traditional surrogates; 3) studies examining experiences 

related to surrogacy; 4) original studies using primary data; and 5) English language studies. Exclusion 

criteria: 1) studies involving surrogates from developing countries (e.g. India) for intended parents from 

high-income countries; 2) conference abstracts, case reports, and dissertations; and 3) studies using 

secondary data. 

Results: 

Eligible studies include 23 papers with data collection methods including quantitative (6), qualitative (9), 

mixed methods (6), and retrospective chart reviews (2). The majority of studies were conducted in the UK 

(9) and the US (8); the remainder were from Iran (3), France (2) and Sweden (1). Two Canadian research 

articles did not meet the criteria. Eleven studies included both traditional and gestational surrogates in 

their samples and did not report these findings separately; only four studies used control groups for 

comparison. Preliminary findings revealed that surrogates were motivated to participate primarily for 

altruistic reasons with monetary rewards as an incentive. Almost no surrogates reported experiencing 

maternal bonding with the surrogacy child, and the majority had no emotional difficulties with 

relinquishment. Non-related surrogates (agency or advertisement) were as likely as related (family or 

friend) surrogates to maintain a harmonious relationship and have ongoing contacts with IPs. Most 

surrogates found their experience positive, and few regretted their decision. 

Conclusion:  

The methodological restrictions of most studies limit generalizability of the findings, e.g. a mixture of 

gestational/traditional surrogates in samples, overlapping samples in several studies, small sample sizes, 
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and statistical analyses on qualitative data. Surrogates’ experiences were primarily derived from 

interviews and not from descriptive quantitative studies that would allow multivariate analyses. Based on 

available data, most surrogates found their experience positive, and few had regrets. 
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Protocols  
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Introduction: 

CFAS and SOGC have recently released SEF clinical practice guidelines that include six essential informed 

decision elements and twelve recommendations for best practice1. Data from CARTR recently showed a 

trend of more and more Canadian women utilizing SEF to guard against age-related fertility decline: 132 

cycles (2013), 174 cycles (2014), 280 cycles (2015), and 325 cycles (2016) 2.  Our aim was to conduct an 

anonymous survey to examine the experiences of patients who underwent SEF.   

 

Materials and Methods: 

 

This study was approved by the University of Toronto REB (#32951). Anonymized SEF clinical data 

between 01/2008-04/2017 were extracted from the registration database and IVF laboratory records at 

the CReATe Fertility Centre. Egg freezers who were reachable by email received an anonymous online 

survey. Data collection is ongoing and the final meeting presentation will include SEF clinical and survey 

data for an additional year up to 05/2018.   
 

Results: 

Of the 252 patients who received a SEF medical consultation, only 126 (50%) proceeded with SEF. The 

mean age of egg freezers at retrieval was 36.9±2.3 (range 30-40); 51.6% (n=65) were between 36-38 and 

92% (n=116) were single. A total of 1877 eggs were retrieved and 1351 viable eggs were cryopreserved 

(72%), with a mean of 8.6±7 frozen eggs per patient.   

 
Fifty-five completed surveys were collected from 113 reachable egg freezers (48.7% response rate). On a 

list of 8 items, ‘having a busy career’ (72.4%) and ‘not financially ready’ (70.2%) were the least important 

reasons to freeze eggs. Almost half of the participants reported that that thought about their childbearing 

plan ‘all the time’ or ‘frequently’ (n=26, 47.3%) at the time of the survey. As of April 2017, none of the egg 

freezers have discarded or donated their frozen eggs, although four of them were already ≥ 45. 
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Conclusion:  

CFAS suggests that more Canadian women will use SEF service in the future. However, our data show that 

only half of the patients proceeded with this procedure after receiving a medical consultation. Future 

studies are needed to understand the reasons for low uptake of SEF, and the views of egg freezers 

regarding future utilization and disposition plans.  
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