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FP01 

DNA Methylation and Fragmentation in the Sperm of Infertile Men with Translocations and Men 

without Translocations 

Abhisek Pradhan, Sanuja Pitigalaarachchige, Elizabeth Wu, Victor Chow, Sai Ma 

Department of Obstetrics and Gynecology, University of British Columbia, Vancouver, British Columbia, 
Canada 
 
Introduction: While DNA methylation (DM) in differentially methylated regions (DMR) of genes within 

subfertile men has been studied, limited information is available on the relationship between imprinting 

abnormalities and translocations. Abnormal DM is thought to be affected by DNA Fragmentation (DF); 

therefore, the DF levels were also studied. 

 

Methods: We obtained samples from interfile patients with translocations (n=5) and severe 

oligospermia (SO, n=9), men undergoing a vasectomy reversal (VR, n=5), and fertile men (n=17). We 

looked at the DM levels of the imprinted genes H19, IG-GTL2, LIT1, and MEST as well as LINE-1s 

(representing global DM). Sperm cells were collected, lysed with Alkaline Lysis Buffer and subjected to 

Bisulfite treatment. The converted DNA was amplified via PCR and pyrosequenced. DF was assessed via 

the TUNEL Assay. Statistical analyses were performed using the Kruskal-Wallis test (KW) with Dunn’s 

Multiple Comparison Test (DMCT) and the Spearman Rank Order (SRO). 

 

Results: Significant differences in DM were observed between the groups at H19 (KW, P<0.0001), IG-

GTL2 (KW, P=0.031), MEST (KW, P=0.010), and LINE-1s (KW, P=0.003). The DM levels were significantly 

lower in the translocation group compared to the controls at H19 (DMCT, P<0.05). No other differences 

were found between the translocation group and other groups at any of the other sites. The DM levels 

were significantly lower in the SO group compared to the controls at H19, IG-GTL2, and LINE-1s (DMCT, 

P<0.05). The DM levels of the VR group compared to the controls were significantly lower at H19 and 

LINE-1s, and significantly higher at MEST (DMCT, P<0.05). DF levels were significantly higher for 

translocation and VR cases in comparison with the control cases (KW, P=0.0004; DMCT, P<0.05). There 

were no other significant differences observed in DF levels. None of the genes tested showed a 

significant correlation between DM and DF levels (SRO). 

 

Conclusions: Infertile men with translocations appear to be less susceptible to imprinting aberration in 

their sperm compared to infertile men without translocations (SO group) or men undergoing VR. Men 

undergoing VR and infertile men with translocations seem to have higher than normal rates of DNA 

damage (DF). There appears to be no relationship between the DM and DF levels in the tested genes of 

the patients. 
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FP02 
 
Frozen Embryos in Storage: Decision-Making Regarding Options for Disposition 

Ainhoa Garcia, Janet Takefman, Belen Herrero, Weon-Young Son, Hananel Holzer 
 
MUHC Reproductive Center, Royal Victoria Hospital; Montreal, Quebec. 

Introduction: Embryo freezing in IVF programs is today routine and holds several advantages. 
Nevertheless, the number of frozen embryos has increased and the decision regarding the destiny of the 
surplus frozen embryos is complex and often avoided. The purpose of this study was to determine 
patients’ disposition choices once they have completed their IVF treatment and analyze whether choices 
vary depending on psychosocialcultural variables, cycle features and whether gamete donation was also 
involved.  
 
Material and Methods: The charts of 169 couples over a ten-year period who completed IVF treatment 
were retrospectively reviewed. Patients signed consent forms regarding disposition of surplus frozen 
embryos at two times periods; before treatment and once treatment was completed. This was an IRB 
approved study. 
 
Results: A final decision on embryo disposal was taken by 13.4% of couples who had frozen embryos 
stored. Out of the 169 signed consent forms after treatment, 49.7% chose to donate to research, 40.2% 
wished to discard and only 10.1% planned to donate their embryos to other infertile couple. Age, 
number of embryos and duration stored were not significantly different amongst choices. However 
within couples who chose to donate to other couples, 41.1% had also used sperm or egg donation 
compared with 13.1% of donor gamete users that donated to research and 11.7% who chose to discard 
(P<0.01). When comparing donor-gamete formed embryos (26.9%) with own-gamete embryos (7.4%) 
within the ‘donate to another couple’ choice, a significant difference was observed (P<0.01). 
Furthermore, those with no live birth following treatment were more likely to donate rather than to 
discard (70.2 vs. 29.7%) compared to when a live birth was achieved which showed no significant 
differences between choices (59.5 vs. 40.5%). 
 
Conclusion: Overall, the factors that effect patients’ decisions about the destiny of their frozen embryos 
are influenced by whether they were created with gamete donation and treatment outcome; rather 
than age, number of embryos or duration stored. However, for this Canadian sample for which 
compensation is prohibited, patients are more inclined to choose donating embryos to other infertile 
couples when they themselves used gamete donation even if treatment was unsuccessful. Data 
comparing the two different time periods patients signed consent forms are being analyzed. 
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FP03 
 
A Comparison of Pregnancy Rates as a Function of Age in Women with Two or Less Mature Follicles on 
the Day of HCG Trigger 
 
Alina Mariana Mahfoudh, Jeong Hee Moon, Weon–Young Son, Shaoguang Jin, Michael Dahan, Hananel 
Holzer 
 

MUHC Reproductive Centre, McGill University Health Centre, Montreal, Quebec, Canada. 
 
Objective: All reproductive centers have criteria to cancel IVF cycles that do not produce an adequate 
number of mature follicles. We consider follicles to be mature if they attain 14 mm in mean diameter on 
the day of HCG. When IVF stimulation results in 2 follicles or less, the decision to continue the cycle 
poses a challenge. The outcome of IVF cycles in patient with two or less follicles ≥ 14 mm on the day of 
HCG trigger  were evaluated to determine the efficacy of continuing IVF treatment as a function of 
patient age. 
 
Materials and methods: 463 patients who underwent IVF between January 2011 and December 2012 
with one or two follicles ≥ 14 mm were studied. Clinical outcomes were compared and divided into 3 
groups based on age: < 35 years old, 35-39 years old, and ≥ 40 years old. Statistical analysis was 
calculated by Fisher’s Test. Embryo transfers were cancelled in cases where there were no mature eggs, 
failed fertilization or no embryo development. 
 
Results: Of 463 patients in this analysis, the age dependent results are presented in Table 1. Clinical 
pregnancy and implantation rates decreased significantly as the groups increased in age (p<0.001) 
respective (p=0.018) 
 

Age < 35 35-39 ≥ 40 

No. of cycles 44 156 263 
% of ET 86 % 84 % 74 % 
Implantation rate/ET 34.2 % 13.0 % 5.2 % 
Clinical pregnancy rate/ET 36.8 %  14.5 %  8.2 % 

 
 
Conclusion: Patients who are less than 35- years- old with two or less mature follicles growth still 
maintain a reasonable clinical pregnancy and implantation rate. Therefore, continuation of the IVF cycle 
is a good option in this age group. However, patients who are ≥ 35 years old should be advised of the low 
chance of success when less than three follicles have developed. Clinical pregnancy rate of 14.5% is 
much lower than the rate in the 35-39 age group of 32.7 % at our clinical institution. Notably patients 
>40-years-old have a clinical pregnancy rate of 8% when few follicles developed which was not as poor 
as anticipated. 
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FP04 
 
Comparative Analysis of Fresh vs. Frozen Donor Oocyte Cycles in the First Year of a Frozen Donor 
Oocyte Program 
 
Amy Criniti, Nancy Klein, G. David Ball, Lynn Davis, Stephanie Fisher, Michael Soules                                  

 

Seattle Reproductive Medicine, Seattle, WA 
 
Introduction:  Recent advances in oocyte vitrification have dramatically changed the utility of oocyte 
banking for use in third party reproduction.  Traditional (fresh) oocyte donation has several inherent 
challenges, including cycle synchronization between donor and recipient(s), expense, and potential for 
unanticipated cycle delay or cancellation. We present our first year’s experience after implementing use 
of previously vitrified oocytes in a clinical donor oocyte program.  
 
Methods:  Outcomes of all IVF cycles commencing March 1, 2012, through February 28, 2013, that 
utilized either fresh or previously vitrified donor oocytes were compared.  Patients selected anonymous 
egg donors from either an egg “bank” of previously vitrified oocytes (My Egg BankTM) or from our fresh 
egg donors.  Recipients of fresh oocytes received either all (1:1) or half (1:2) of all mature oocytes 
collected.  
 
Results: 
219 patients initiated 231 cycles over a 12-month interval.   
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Fresh 
1:1 

113 41.6 
11
6 

108 102 12.1% 
17.
3 

12 
1.4 2.9 

53% 56% 60% 

Fresh 
1:2 

29 40.2 32 27       26 18.8% 
11.
5 

8.5 
1.4 2.3 

47% 56% 58% 

Vitrifi
ed 

77 40.2 83 83 82 1.2% 5.4 
4.1 

1.6 0.78 
57% 57% 57% 

 
 
When comparing fresh and frozen cycle outcomes, there was no difference in the pregnancy rate per 
embryo transfer. There was a lower cancellation rate in frozen cycles compared to fresh (1.2% vs. 12.1% 
for 1:1 and 18.8% for 1:2, P=0.02). Cycle cost, time to donor selection, and time from donor selection to 
cycle completion were also reduced in frozen cycles (data not shown). 
 
Conclusion:  Use of previously vitrified donor oocytes results in similar pregnancy rates compared to 
fresh oocytes. Frozen egg donor cycles offer the advantages of lower cost, shorter time to treatment, 
lower cancellation rate, and increased convenience to the donor, recipient, and fertility clinic.   
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FP05 
 
A Human Umbilical Cord-Derived Perivascular Cells Feeder Layer System for the Ex-Vivo Culture of 
Spermatogonial Stem Cells 
 
Andrée Gauthier-Fisher1*, Ekaterina Shlush1*, Saajida Bhorat1, Leila Maghen1, Shlomit Kenigsberg1, Katya 
Park1, Clifford L. Librach1,2,3   
 
1CReATe Fertility Centre. 2Department of Obstetrics and Gynecology, University of Toronto. 3Division of 
Reproductive Endocrinology and Infertility Departments of Obstetrics and Gynecology, Women’s College 
Hospital; Ontario, Canada. *Equal contributions 
 
Introduction: Sertoli cells and spermatogonial stem cells (SSCs) can be found in testicular biopsies of 
patients with non-obstructive oligospermia and azoospermia, suggesting that defective SSCs or 
environmental cues lead to compromised spermatogenesis in these patients.  If a technology was 
developed to support the expansion and differentiation program of SSCs in vivo or ex-vivo, sperm 
production may be feasible or at least testable for this group of patients.    A similar platform could also 
be used for fertility preservation in pre-pubertal boys needing to undergo gonadotoxic oncotherapies.  
We hypothesized that human umbilical cord-derived perivascular cells (HUC-PVCs) can support the 
testicular cell niche and spermatogenesis via cellular interactions and paracrine signaling. We 
investigated their use in the maintenance and expansion of SSCs in a xeno-free cell culture system. 
 
Methods: All work was conducted with REB approval and following CACC guidelines. The paracrine 
molecule expression and secretion profile of first trimester (FTM)- and term (TERM)-derived human 
umbilical cord perivascular cells (N=3, passage 4) was determined using growth factor- and cytokine-
focused gene array (Sabiosciences) and protein arrays (Eve Technologies), respectively.  ELISA was used 
to test for secreted growth factors not available on the protein arrays (BMP4, BMP6 and GDNF and 
IGF1).  SSCs from neonate and adult mouse testis were isolated and cultured in three parallel conditions: 
standard SSC media, fluorescently-tagged irradiated HUC-PVCs co-culture in serum-free media 
supplemented with hormones, or HUC-PVC-derived conditioned serum-free media supplemented with 
hormones.   SSC cultures were immunostained for the SSC/PGC-associated markers SSEA4, GPRa1, 
GPR125, CD49f and spermatid-specific marker SCP3 to determine the effect of PVC co-culture or PVC-
conditioned media on the maintenance of SSC characteristics. 
   
Results:   Our preliminary molecular profiling analyses showed that many factors that support and 
regulate spermatogenesis are expressed by first-trimester and term HUC-PVCs, including high levels of 
BMP4, BMP6, BMP9, TGFb1, GDNF, EGF, FGF2, and LIF.     Our data suggest that mouse SSCs maintain 
their stem cell characteristics when HUC-PVCs are used as a feeder layer. 
 
Conclusions:   HUC-PVCs express molecules that could render them useful for ex-vivo applications in 
male fertility preservation and/or infertility diagnosis and treatment.  This has the potential to be a 
novel animal by-product-free culture-based tool for ART. 
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FP06 
 
The Use of Antimullerian Hormone in Controlled Ovarian Hyperstimulation Cycles as a Predictor of 
Embryo Quality and Clinical Outcomes in Women Below and Above 35 Years Old 

Angelos G. Vilos1,3, Francis Tekpetey2,3, John McNaught1,3, Lynda Hughes2,3, Stephen Power1,3, Ayman 
Oraif1,3  

1Department of Obstetrics and Gynecology, Western University, London Canada. 2Department of 
Embryology, Western University, London Canada. 3The Fertility Clinic, London Health Sciences Centre, 
London Canada. 

Introduction: Ovarian reserve is a measure of the ovarian follicle pool which declines with increasing 
age.  Antimullerian Hormone (AMH), expressed in primordial, preantral and small antral follicles has 
been established as an objective marker of ovarian reserve.   It has been shown to be an effective tool in 
predicting IVF outcomes including pregnancy rates and Live Birth Rates.  Questions remain as to the 
correlation between AMH levels and final egg and ultimately embryo quality with few studies resulting 
in mixed results.  The purpose of performing this study was to attempt to correlate whether AMH levels 
drawn prior to IVF can be used to predict embryo parameters and ultimate clinical outcomes.   Primary 
outcomes were clinical pregnancy rates while secondary outcomes included fertilization rates, 
percentage of top-quality D3 embryos both as a function of total eggs retrieved.  As a secondary 
analysis, we divided our patient pool into those < 35 years and those > 35 years old in order to 
determine if age coupled with low AMH scores was equally predictive of embryo quality. 

Methods:  This was a retrospective, REB approved chart review at a University affiliated REI center of 
118 patients who underwent IVF +/- ICSI between 2012-2013.  All women had an AMH(pmol/L) drawn 
shortly before there COH.  Data where drawn from our own patient records.  All women underwent COH 
using our standardized GnRH-antagonist protocol.  Patients were triggered when at least 3 leading 
follicles attained 18mm or greater.  Aspiration of follicles was done by previously described transvaginal 
approach.  Fertilized eggs where cultured and initially examined on Day 3 and scored by cleavage and 
fragmentation grading as previously described.  The highest quality 1-2 D3 embryos were transferred 
and the remaining ones were frozen.  We used Microsoft excel to construct our spreadsheet regression 
analysis and x-squared testing for statistical analysis when appropriate.   Clinical Pregnancy rate was 
defined as a positive fetal heart rate detected on LD40 ultrasound. 

Results:  The mean age of women in the < 35 year group was 31.2 years while the mean age of the 
women in the > 35 year group was 38.4 years.  AMH was inversely related to Age r = -0.17 (<35 yrs) and  
r = -0.19 (>35 yrs) and total fertility medications required to reach trigger criteria r = -0.18 (<35 yrs) and  
r = -0.48 (>35 yrs).  AMH was inversely related to the percentage of fertilization as a function of total 
oocytes retrieved for those patients < 35 yrs (r = -0.21) reflecting the lower number of eggs retrieved 
with lower AMH values.  Conversely, there was a weak direct correlation with the patients > 35 years old 
(r = 0.07).  There was no correlation with the percentage of high quality D3 embryos as a function of 
eggs retrieved in the group < 35 years old, and only a very weak inverse relationship with those older 
than 35 years (r = -0.15).   The mean AMH value of women who achieved a clinical pregnancy in patients 
< 35 years old was 27.91pmol/L versus 20.81pmol/L (p<0.001) in those who did not achieve a 
pregnancy.  In women > 35 years, the mean AMH score of those who achieved pregnancy was 17.45 
pmol/L versus 15.16 pmol/L in those that did not achieve a pregnancy although this was not significant . 
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Conclusions:  AMH levels are not a good discriminator of fertilization rates, or percentage of high quality 
D3 embryos as a function of total number of eggs retrieved in either age category, but rather seem to be 
more strongly associated with total eggs retrieved.  Age and AMH are inversely correlated at all ages and 
can be predictive of clinical pregnancy rates below age 35 years based on this association with total eggs 
retrieved.  However, above 35 years old, and below a threshold AMH value, it becomes less 
discriminating and oocyte/embryo quality coupled with reduced oocytes retrieved become a much 
stronger predictor of clinical outcomes. 
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FP07 
 
Ratio of the Serum and Follicular Fluid Anti-Müllerian Hormone as a Predictor of the Patient Embryo 

Utilization and Pregnancy Rates 

Anja Stojsin1, Michael Neal2, Shilpa Amin2,3, Edward Hughes2,3, Mernoosh Faghih2,3, Megan Karnis2,3, Dan 

Gillis1, Allan W King1 

1Department of Biomedicine, Ontario Veterinary College, University of Guelph, Guelph, Ontario. 2ONE 

Fertility, Burlington, Ontario. 3McMaster University, Hamilton, Ontario, Canada 

Introduction: There are correlations between serum (SE) anti-Mullerian hormone (AMH) and ovarian 

response, day 3 antral follicle count, number of growing follicles at human chorionic gonadotropin 

trigger, and number of oocytes retrieved. Additional studies exploring follicular fluid (FF) AMH levels 

have revealed strong correlations between fertilization and developmental potential of individual 

oocytes. This study was conducted to evaluate the strength of the SE:FF AMH ratio as a predictor of 

embryo utilization, and pregnancy rate.  

Material and Methods: SE and FF AMH levels were measured (pmol/L) and compared to cycle 

characteristics and outcomes of women (n=58) undergoing IVF at a university affiliated fertility clinic. 

Data were controlled for patient age, oocytes retrieved, zygotes created, and embryo quality. Utilization 

rate (number of embryos transferred plus the number of embryos frozen divided by total number of 

zygotes fertilized), was calculated as a measure of embryo competence. Logistic regression method was 

used to investigate the relationship between the response and predictor variables. Pregnancy outcome 

(positive serum BhCG 14 days after transfer) was compared by t-test or chi-square analysis where 

appropriate, with p < 0.05 considered statistically significant.  

Results: SE:FF AMH ratio was inversely correlated with embryo utilization rate and was statistically 

significant (p=0.0252; 95% CI: -0.0732, -0.0048). Pregnant (P) and non-pregnant (NP) patients had a 

similar mean SE AMH levels (13.04 vs 14.33, p=0.332). However, FF AMH levels were higher in patients 

with a positive pregnancy (26.62) compared to their NP counterparts (11.68; p=0.051). When the AMH 

measured in FF was higher than the SE AMH (FF:SE ratio ≥ 1.5) the pregnancy per cycle started was 

70.0% compared to 47.4% in patients with a FF:SE ratio < 1.5 (p=0.1). 

 

Discussion: This study reaffirms the potential utility of AMH as a predictor of overall embryo quality, and 

proposes the use of a clinical model that incorporates a combination of SE and FF parameters. The 

inverse relationship between the SE:FF AMH ratio and embryo utilization may be an accurate reflection 

of ovarian function and therefore  overall oocyte quality. Increase in FF AMH was associated with an 

overall SE:FF AMH ratio decrease and an inverse correlation to higher patient embryo utilization rate. In 

conclusion, SE:FF AMH may be a reliable clinical marker of overall oocyte quality with the capability to 

enhance IVF effectiveness through greater information that will ultimately aid in treatment and embryo 

transfer decisions.   
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FP08 

AMH as an Indicator for the Number of Embryos to Transfer in Frozen Embryo Transfer Cycles 

Audrey Wachter1, Simon Phillips1, Pierre Lehmann1,2, Maria P. Vélez1,2, Isaac J. Kadoch1,2 

 

1OVO Fertility, Montreal, Quebec. 2Department of Obstetrics and Gynecology, University of Montreal, 
Quebec. 
 
Introduction: AMH is widely used as a marker for follicular ovarian reserve and thus for predicting 
ovarian response. It has recently also been suggested that AMH may be predictive of embryo quality and 
implantation rate although not pregnancy rate in fresh IVF cycles. 
 
Materials and Methods: Seven hundred and nine cycles (184 with AMH≤1ng/ml and 525 with 
AMH>1ng/ml) undergoing frozen embryo transfer (FET) with vitrified day 3 embryos or blastocysts 
between January 2009 and July 2012 were included in this retrospective data analysis. Endometrial 
preparation was carried out using day 21 depot-lupron and then increasing estradiol patches or by 
natural cycle until an endometrial thickness of 8mm was obtained.  
 
Results: There was no difference in the clinical pregnancy rate (23.0% vs. 23.0%) respectively between 
the two groups (AMH≤1ng/ml vs. AMH>1ng/ml) even though more embryos were transferred in the 
group of patients with an AMH≤1ng/ml (1.63 vs. 1.49, p=0.01) (range 1-3). However a difference was 
seen in patient age (37±3.4 vs. 34.3±4.3 p=0.001) 
 
In both groups, patients in whom two or more embryos were transferred and a pregnancy resulted, the 
chance of multiple pregnancy was statistically higher in the patient group with an AMH>1ng/ml (8% vs. 
29% p=0.047). This is further reflected in the implantation rate (IR) in pregnant patients where the IR 
was statistically higher in those patients with an AMH>1ng/ml (71% vs. 82% p=0.02) 
 
Conclusion: Based on these data, it may be possible to use serum AMH as an indicator to assist in the 
decision as to the number of embryos to transfer in a FET cycle. In patients with a low AMH level, 
consideration could be made to transfer more embryos without the increased risk of multiple pregnancy 
whereas in the higher AMH group of patients more attention needs to be paid to the number of 
embryos at transfer. Two elements may affect the results; during the study period individual patients 
may have undergone more than one cycle thereby possibly introducing a bias. Also some patients during 
the study period did not have an AMH result available and were therefore eliminated from the study. 
 
Fanchin R, Mendez Lozano D, Frydman N., et al. 2007. Anti-Mullerian Hormone concentrations in the 
follicular fluid of the preovulatory follicle are predictive of the implantation potential of the ensuing 
embryo obtained by in vitro fertilisation.J. Clin. Endo & Metabolism. 92(5):1796-1802  
La Marca A., Broekmans F., Volpe A., et al. 2009. Anti-Mullerian Hormone (AMH) : what do we still need 
to know ?. Human Reproduction. 24(9):2264-2275 
La Marca A., Sighinolfi G., Radi D., et al. Anti-Mullerian Hormone (AMH) as a predictive marker in 
assisted reproductive technology (ART).2010. Human Reproduction Update. 16(2):113-130 
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FP09 
 
Correlation between the Exact Timing of Embryo Cleavage and Oocyte Morphometry; Combination of 
Oosight® with Embryoscope® Technonology to Improve Selection 
 
Belén Aparicio Ruiz, Jesus Zulategui, Laura Romany, Alberto Tejera, Josep Luis Romero, Marcos 
Meseguer 
 
Instituto Universitario, IVI Plaza de la Policia Local, valencia, Spain 
 
Objective: To evaluate the relationship between the meiotic spindle status and oocyte morphometry 
with exact timing of embryo development events.  
 
Design: a prospective cohort observational study on 153 oocytes and subsequent embryos from 17 
patients undergoing ICSI cycles.  
 
Materials and Methods: we analyzed oocyte morphometry  (oocyte diameter, pellucid zone thickness 
(PZT) and inner diameter in µm) and meiotic spindle birefringence (nm) by oosight technology (CRi-inc, 
Massachusetts, USA) and exact timing for pronuclear formation and fading together with the first, 
second and third cleavage by using Embryoscope technology (Unisense  Fertilitech, Ahrus Denmark) 
based in a tri-gas incubator which included an acquisition and analysis of time lapse images in real time. 
Embryos were categorized in those transferred, vitrified and non viable (unfertilized, arrested or with 
bad morphology). Analysis was performed by Pearson correlations, chi-square and ANOVA multiple 
comparisons. 
 
Results: Correlation analysis revealed significant relationships between first cleavage exact time and;  
PZT (r=0.201, p=0.0030) and meiotic spindle birefringence (r=-0.215, p=0.024). Concerning to embryo 
viability we observed an association between this and oosight and embryoscope parameters as 
presented in the following table; 

Parameter Transferred Vitrified Non Viable 

First Cleavage 
(hours) 

26.95 
(SD=3.79) 

N=27 

26.50 
(SD=2.56) 

N=33 

30.47* (SD=3.79) 
N=51 

Oosight 
Birefringence 
nanometers 

2.00 
(SD=0.47) 

N=27 

1.93 (SD=0.56) 
N=33 

1.73 * 
(SD=0.50) 

N=89 

* p<0.001 
 
Conclusions: an increased PZT is associated with later first embryo cleavage and a bright and adequate 
meiotic spindle is linked to an early cleavage embryo. Parameters obtained from Oosight and 
Embryoscope are connected with embryo viability and in consequence could be used as markers of 
oocyte and embryo quality being potential tools for selection.  
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FP10 
 
The Metabolic Global Approach: a Multidisciplinary Program Developed To Assess Metabolic Risk of 

Obese Women Before Assisted Reproductive Technologies 

Catherine Adam1, Marielle Couturier2, Emilie Daoust1, Isaac-Jacques Kadoch2, Ariane Godbout1-2 

 

1Endocrinology Division, Department of Medicine, Centre de Recherche du Centre hospitalier de 
l'Université de Montréal (CRCHUM), Montreal, Quebec, Canada. 2Clinique de procréation assistée du 
Centre hospitalier de l'Université de Montréal (CHUM), Montreal, Quebec, Canada. 
 

Introduction: Current data on assisted reproduction technologies (ART) outcomes in obese women are 
scarce and contradictory. Maternal obesity is correlated to many comorbidities that can largely differ for 
the same weight between subjects.  Impact on female reproductive capacity depends upon weight but 
surely upon other metabolic components.  
 
Methods: The metabolic global approach was developed by endocrinologist at the CHUM fertility clinic 
to guide evaluation of obese women before ART, improve outcomes and prevent weight discrimination. 
This individualized intervention is based on patient's BMI and specific metabolic parameters. If initial 
BMI is ≥30kg/m2, a 75g oral glucose tolerance test (OGTT) and an individual nutritional counselling are 
scheduled. If BMI is ≥35kg/m2, a consultation with an endocrinologist is added and work-up is completed 
by lipid profile, liver function, and blood pressure (BP). ART can be reconsidered when women are 
metabolically stable meaning that all following goals are achieved: 1) weight lost of at least 5 to 10% 2) 
normal OGTT or, if impaired glucose tolerance (IGT)/diabetes was diagnosed, it is now controlled, 3) 
triglycerides levels <1.7mmol/L, 4) controlled BP≤130/85 mmHg 5) normal AST/ALT and 6) adoption of 
healthier lifestyle such as smoking cessation. Throughout the process, patients are followed by a 
registered dietician who recommends an energy-reduced balanced diet (45% carbohydrates, 25% 
proteins, 30% fat) and regular physical activity (minimum 150 min/wk).  
 
Results: A sample of 36 infertile obese women were randomly selected from our cohort. Mean BMI at 
program entry and at last weighing were respectively, 39.0 and 34.3 kg/m2, representing a mean weight 
loss of 7.4%. Pregnancy rate was 55.5% (20/36) after a mean follow-up of 5.7 months. Over 60% became 
pregnant naturally or simply with oral ovulation drugs. Subsequent miscarriages were noted in 4 but 16 
delivered or are entering 2nd trimester. Most subjects had more than 2 abnormal metabolic parameters 
at assessment and 38.9% were newly diagnosed with IGT or type 2 diabetes.  
 
Conclusions: Those preliminary data suggest the importance of metabolic parameters analysis and 
stabilization in obese women before ART to improve outcomes and limit preconception maternal and 
fetal risks. The metabolic global approach seems effective to evaluate a population with heterogeneous 
metabolic profiles and to enhance female reproductive capacity. Since this sample represent less than 
10% of our cohort, larger evaluation is needed. 
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FP12 
 
Bringing Nurses Back to Patient Care 

D. Dubois, V. Wilkie 

Ottawa Fertility Centre, Ottawa, Ontario, Canada 

Introduction: A patient survey rated our centre’s nursing service 9.8/10, but how do the nurses 

themselves feel about the care they provide? Nurses are intrinsically empathetic, and in particular 

fertility nurses have intense and intimate relationships with patients1. The aim of this study is to 

investigate the perception of fertility nurses regarding their time spent on direct patient care.  

Methods: Out of approximately 125 Canadian fertility nurses1, we completed an online anonymous 

survey of 11 in order to identify contributing factors that may limit a nurse’s time in providing direct 

patient care. The survey also asked the nurses’ opinion about strategies to increase time with patients.  

Results: 64% of nurses feel they spend enough time on direct patient care; however, 36% believe they 

do not. Daily factors identified as detracting from patient care are: > 30min spent waiting on other 

health care professionals, > 30min booking appointments, 30-60min double checking someone else’s 

work, 10-20min waiting on technology, and 10-30min cleaning. 64% of nurses feel the majority of their 

work day is spent on the phone. A workload measurement tool at our centre captured 635 patient 

phone calls completed by nurses in a period of 10 days. The high rate of care delivery through the phone 

may contribute to the 36% respondents’ sense of not providing enough direct patient care. The nurses 

also felt that 25-50% of these phone calls resulted in voicemails and 44% of nurses spent more than 

30min retrieving daily voicemail messages. These results are found even after a direct phone nurse line 

was established for patients. With the implementation of our EMR system, we reduced nurses’ chart 

searching time by 43%. Also, 56% feel our recent electronic prescriptions help increase time for direct 

patient care. 45% of nurses want more online resources for patients as well as 45% want an on-call 

nurse for additional patient support.  

Conclusion: Fertility treatment is inextricably linked with nurses1, and not all fertility nurses feel they are 

providing enough direct patient care. Organizations should implement a workload measurement tool to 

assess nurses’ time and workloads. From this information they can strategize innovations to bring their 

nurses back to patient care. EMRs, patient portals, automated voice messaging, appointment reminders, 

support staff, and access to physicians were identified as some potential strategies.  

References: 1 Eggertson, L. (2011). Fertility Nurses: Giving Mother Nature a Helping Hand. Canadian 

Nurse, 107(9), 32-36. 
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FP13 

Evaluation of the NucleoCounter SP-100 Image Cytometer for the Determination of Sperm 
Concentration in Normozoospermic Human Semen 
 
David Mortimer1,2, Courtney Robbins,1 Josee MacDonald,1 

 
1Atlantic Assisted Reproductive Therapies, Halifax, NS, Canada. 2Oozoa Biomedical, Vancouver, BC, 
Canada 
 
Introduction:  Although it has limited prognostic value, sperm concentration is an essential component 
of a basic semen analysis. The standard method for determining sperm concentration, which involves 
volumetric dilution of a semen aliquot and counting in a haemocytometer, can achieve excellent 
accuracy compared to the gold standard method of flow cytometry, with an uncertainty of 
measurement of ±10%. However, haemocytometry is quite cumbersome and prone to substantial error 
when used by poorly-trained technicians, and hence an automated method would be of great value to 
diagnostic andrology. The NucleoCounter SP-100 (Chemometec, Allerød, Denmark) is a cassette-based 
image cytometer widely used in animal breeding centres for determining sperm concentration using a 
technique based on propidium iodide staining and image analysis. 
 
Methods: Parallel 50 µl aliquots of well-mixed liquefied human semen were taken from 63 
normozoospermic ejaculates using a Gilson Microman M-100 positive displacement pipetter and 
processed for the determination of sperm concentration either using the standard ESHRE/WHO 
haemocytometric method [1] or using the NucleoCounter SP-100 following a 1+20 dilution if below 
about 150 M/ml, or a 1+50 dilution for higher concentration samples. All haemocytometric assessments 
were performed by technologists whose competency has been defined by an average difference of 
<0.5%, and a 95% range of discrepancies of <5.0%, compared to other experienced operators over their 
final series of 20 determinations. The SP-100 cassette took a fixed volume sub-sample of the diluted 
semen and was then inserted into the instrument; although further processing steps and counting were 
fully automatic, the image of the detected sperm nuclei was examined to verify proper loading and 
processing of the material within the cassette. 
 
Results:  Sperm concentration values provided by the SP-100 were within the accepted ±10% 
uncertainty of measurement for expert andrology laboratories based on the average of the two 
methods in 41 cases (65%), and the overall difference was +2.9% ± 13.0% SD (a positive mean difference 
indicating that on average the SP-100 gave slightly higher counts than the haemocytometric method).  
Further analyses revealed that 21 results (33%) were actually within ±5%, while 6 (10%), 6 (10%), 5 (8%) 
and 5 (8%) were in the ranges of 10.1–15%, 15.1–20%, 20.1–25% and >25% respectively, and all but 10 
values (i.e. 53/63 = 84%) were within a ±20% uncertainty of measurement, which is perhaps more 
typical of general diagnostic laboratories. 
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Conclusions:  The NucleoCounter SP-100 shows good promise as a reliable method for the 
determination of sperm concentration in human semen analysis with 65% of results being within the 
“expert” uncertainty of measurement range of ±10%, but with 84% of results being within ±20% – 
representing very good performance for general diagnostic laboratories.  Further investigation is 
therefore clearly warranted to better understand the sources of discrepancy between the two methods, 
which should permit more robust routine use of the NucleoCounter SP-100 in both routine diagnostic 
and expert andrology laboratories. 
 
1.  Björndahl L et al., A Practical Guide to Basic Laboratory Andrology, Cambridge University Press, 
Cambridge, UK, 2010.  
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FP14 
 
Improving Fertility in Patients with Diminished Ovarian Reserve Undergoing Controlled Ovarian 
Hyperstimulation with Intra Uterine Insemination 
 
Edward A.J. Ryan1,2 ,Sonia Blanco Mejia2,3, E. Anne Claessens1,2 

1Department of Obstetrics and Gynecology, Faculty of Medicine, University of Toronto, ON, CA. 2Toronto 
West Fertility Center, Etobicoke, Ontario, Canada. 3Department of Nutritional Sciences, Faculty of 
Medicine, University of Toronto, ON, CA 
 
Introduction: Women with diminished ovarian reserve (DOR) or premature ovarian insufficiency (POI) 
have a poor fertility prognosis. Dehydroepiandrosterone (DHEA) and Coenzyme-Q10 (CoQ10) have been 
found to improve pregnancy rate and to decrease pregnancy loss rate. The aim of the study was to 
analyze the difference in pregnancy rates in women 35-39 years old with DOR/POI treated with DHEA or 
DHEA+CoQ10 undergoing COH with intra uterine insemination (IUI). 
 
Material and Methods: We conducted a historical and prospective cohort study. We included women 
between 35-39 years old who had a diagnosis of DOR/POI as per the Bologna criteria, not pregnant with 
aromatase inhibitors treatment. COH/IUI cycles were performed using day 3 agonist flare protocol, a 
dose of 75 to 450 IU FSH per day and 10.000 IU of HCG was given once the lead follicle was 1.8-2.2 cm. 
Patients were taking either DHEA alone, or DHEA+CoQ10 for an average of 3 months before. Live birth 
rate (LBR) per intra-uterine insemination (LBR/IUI) was determined. Pregnancy rate per IUI (PR/IUI) and 
pregnancy loss rate (PLR) per IUI (PLR/IUI) included chemical pregnancies.  
 
Results: We included 124 women (81 on DHEA alone and 33 on DHEA+CoQ10) that underwent a total of 
241 COH/IUI cycles. There was no statistical difference for LBR/ET, PR/ET or PLR (Table 1).  
 
Conclusion: The addition of CoQ10 to DHEA does not seem to add a beneficial effect in women with 
DOR/POI undergoing COH/IUI treatment. A trend to a higher LBR/IUI is noted in the DHEA+ CoQ10 
group.
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Table 1. Pregnancy results table for women 35-39 years olda. 

  
DHEA (n) 

DHEA + CoQ10 
(n) 

p-valueb 

Patients 81 33   
Cycles 152 89   
Positive 20 18 0.1122 
Negative 129 66   
Cancelled 3 5   
Chemical 3 1   
Ectopic 0 3   
PR/Cycle started (%) 13.2 20.2   
PLR (%) 40.0 33   
PR/IUI (%) 13.4 21.4   
LBR/IUI (%) 8.1 14.3 0.6706 
a Results are given as number  (n), unless otherwise specified 
b Fisher's exact test, statistically significant <0.05   
Abbreviations: PR/Cycle started: pregnancy rate per cycle started; PLR: pregnancy 
loss rate; PR/IUI: pregnancy rate per intra uterine insemination; LBR/IUI: live birth 
rate per intra uterine insemination. 
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FP15 
 
The Impact of Elevated Progesterone Levels during the Late Follicular Phase of IVF/ICSI Cycles on 

Clinical Pregnancy Rates 

Peggy Sagle, Tarek Motan, Pieter Kruger 

Reproductive Endocrinology & Infertility, Department of Obstetrics & Gynaecology, University of Alberta 

Objective: To determine the impact of elevated serum progesterone levels during the late follicular 

phase IVF/ICSI cycles on clinical pregnancy rates. 

Design: A retrospective, observational, single-centre cohort study 

Materials and Methods: We included all couples who completed an IVF/ICSI cycle at an academic 

fertility centre in 2010.  The charts of all subjects meeting inclusion criteria were scrutinised and data 

extracted.  Serum progesterone was measured on the day of hCG administration, 36 hours prior to 

oocyte retrieval.  A regression model was used to determine a serum progesterone value above which 

pregnancy rates were infrequent.  Comparisons were made between the 2 groups on all known 

predictors of clinical pregnancy.  Cycle management was done by attending physicians with no decisions 

influenced by the progesterone levels.  Ongoing pregnancy was defined as a fetal heart rate on U/S 6 

weeks post oocyte retrieval.  Group comparisons were made using Fisher’s exact test (dichotomous) and 

ANOVA (continuous). 

Results: In 2010 a total of 203 IVF/ICSI cycles were eligible for inclusion.  The regression model indicated 

that pregnancies were less frequent above serum progesterone of 2.0 ng/mL.  Group-1 (<2 ng/mL) had 

156 subjects and Group-2 (>2 ng/mL) had 47 subjects.  Group-1 (<2 ng/mL) had a significantly higher 

ongoing pregnancy rate (95% CI): Grp-1: 42.1% (34.2-50.4); Grp-2: 21.8% (9.3-39.9); OR=2.60 (1.08-

6.23); P=0.04.  No differences between groups were found in demographic data: age, parity, BMI, 

smoking, cycle length, day-3 FSH & estradiol, or fertility diagnoses.  No differences were found in 

stimulation data: ICSI, agonist/antagonist, rFSH/HMG, gonadotropin total dose, follicles ≥18mm, oocyte 

number, and number of embryos transferred.  A highly significant difference was found in peak 

estradiol: Grp-1: 2,370 pg/mL (SD: 1293); Grp-2: 3,297 pg/mL (SD: 300); P<0.01. 

Conclusions: A serum follicular progesterone level of <2 ng/mL on the day of hCG administration is 

associated with a lower ongoing pregnancy rate.  Elevated progesterone appears to impact pregnancy 

rates by altering implantation as no other differences were detected between the groups. 
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FP17 

Releasing Time to CareTM: A Nurse-Led Quality Improvement Initiative 
 
Eileen McMahon1,2, Alison Gilmour1,2, Rebecca Lahey1, Shaneil Malcolm1 
 
1Centre for Fertility and Reproductive Health, Mount Sinai Hospital. 2Bloomberg Faculty of Nursing, 
University of Toronto 
 
Introduction: Releasing Time to CareTM (RTC) is a quality improvement program developed by the 
National Health System in England. The program, which is based on lean methodology, was launched at 
the Centre for Fertility and Reproductive health in 2012. The objective was to improve unit processes 
and environments, with the overall goal of helping clinicians spend more time on patient care thereby 
improving safety and efficiency. Given the multiple demands on nurses in a busy Fertility Clinic, targeting 
inefficiencies, redundancies, and safety to transform nursing practice is an invaluable endeavor. 
 
Methods: Evaluation involves various methods including chart audit, observation, activity follow 
through, process mapping, satisfaction surveys, and assessment of core measures (including unplanned 
absence, time it takes until a patient call is returned, completed consent and up to date serology) and is 
ongoing. Data is collated monthly and reported to the unit as a whole as well as the main RTC team. 
 
Results: We are steadily increasing volumes and timeliness in seeing new patient consults and thus 
treatment cycles by having nurses more actively involved in direct patient care. We are also reducing 
consent and serology incidents which not only improve patient safety, but prevent treatment delay 
related to missing items. Since implementing the program, we have seen a reduction of incidents by 
15%. 
 
Conclusions: We observed improvements in patient and staff satisfaction. Prior to RTC, 83.9% of 
patients would recommend our clinic to other people and this increased to 90.6% post-RTC 
implementation. Patient overall care was rated at 88.9% pre and 94.4% post but communication still 
needs to improve for the patient to feel that they have all the information they need before leaving the 
clinic. Staff satisfaction has improved with feedback that the clinic is more organized, equipment is 
available when needed, and teamwork has improved. Sustaining these changes and continuously 
improving is an ongoing process that needs to be monitored on a regular basis. 
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FP18 
 
Human Umbilical Cord-Derived Perivascular Cells Promote Sertoli and Germ Cell Regeneration in a 
MEHP-Induced Mouse Model of Testicular Injury 
 
Ekaterina Shlush1*, Leila Maghen1*, Saajida Bhorat1, Marina Vainder1, Tanya Barretto1, Andrée Gauthier-
Fisher1, Clifford Librach1,2,3 
 
1CReATe Fertility Centre. 2Department of Obstetrics and Gynecology, University of Toronto. 3Division of 
Reproductive Endocrinology and Infertility Departments of Obstetrics and Gynecology, Women’s College 
Hospital; Ontario, Canada. 
 
Introduction: Human umbilical cord-derived perivascular cells (PVCs) are attractive mesenchymal 
stromal cell (MSC) candidates for cell-based therapies because they are easy to isolate and expand, 
maintain their multipotent properties through multiple passages, have immunosuppressive properties, 
and could promote tissue regeneration through multiple mechanisms including paracrine signaling and 
direct differentiation into the target tissue cells. The goal of this project was to establish a drug-induced 
model of testis injury to mimic aspects non-obstructive azoospermia in NOD-SCID mice and to assess 
whether HUC-PVCs home to injured testis tubules and promote regeneration of the testis tubule niche. 
 
Methods: All experiments were approved by the Toronto Centre for phenogenomics and conducted 
following CCAC guidelines. 6 week old male NOD-SCID mice were gavaged with the gonadotoxin MEHP 
(Mono-(2-ethylhexyl) phthalate) dissolved in corn oil at doses ranging between 0.3 gr/kg to 1gr/kg.  
Control animals were gavaged with equivalent volumes of corn oil. Fluorescently-tagged first trimester 
human umbilical cord perivascular cells (FTM-PVCs) were administered locally by injection of 5x105 to 
10x106 cells 24hrs post-MEHP gavage, or systemically via tail vein injection (5x105 to 1x106 cells).  
Equivalent volumes of heparinized saline were injected as negative controls. Animals were sacrificed at 
72hrs, 1 week and 3 weeks following cell injection. Seminiferous tubule architecture was assessed using 
H&E staining of paraffin testis tissue sections. Immunohistochemistry for human nuclear antigen (HuNu, 
Millipore) was used to detect HUC-PVCs and determine their localization following injection.  GPR125 
immunostaining was used to detect SSCs. 
 
Results: We established that 1gr/kg is the optimal dose for creating a long-term testis injury model, 
without obvious side-effects, in NOD-SCID mice. H&E staining at 3days after MEHP gavage revealed the 
complete absence of the later stages of sperm production in most tubules in mice treated with the 
gonadotoxin at this dose. Locally injected-FTM-PVCs were detected around tubule basal membranes up 
to 3 weeks post-local injection of cells.  Tubules in locally-injected FTM-PVC testis had improved 
architecture, including all lineages, when compared to saline controls. 
 
Discussion: FTM-PVCs appear to contribute to regeneration of the testis following MEHP-induced injury. 
Future studies will focus on quantifying these effects, phenotyping the engrafted cells, and determining 
whether systemically administered FTM-PVCs can home to the injury site and cross the testis blood 
barrier to promote regeneration. 
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FP19 
 
IVF Treatment Outcomes in Seropositive Couples for Hepatitis B Compared to Non-Infected Couples 
 
Elena Garcia Cerrudo, Sara Henderson, Dan Nayot, Joao Suzuki, Hananel Holzer, William Buckett 
 
Obstetrics and Gynaecology McGill University, MUHC Reproductive Center, Quebec; Canada. 
 
Introduction: The impact of hepatitis B virus (HBV) infection on in vitro fertilization (IVF) outcomes is 
controversial with some regional differences. The objective of this retrospective case-control study was 
to analyze IVF outcomes in seropositive couples for HBV from a center in North America. 
 
Materials and Methods: A retrospective 1:2 matched case-control study was conducted using data 
collected from patients undergoing their first IVF cycle with an embryo transfer from October 2009-
March 2013 at MUHC Reproductive Center. Cases included 67 serodiscordant couples in which female 
(38%) or male (60%) were hepatitis B surface antigen (HBsAg) positive and 1 seroconcordant positive 
couple. Controls (n=136) and cases were matched by female age within 1 year (36.7 ± 4.5 vs 37.0 ± 4.4), 
infertility factor, attempt number and type of stimulation protocol. Outcome parameters included 
oocytes collected, fertilization, blastocyst utilization rate (BUR: defined by the number of transfer or 
vitrification-quality blastocysts on day 5 or 6), implantation, clinical pregnancy and live birth rates. 
Statistical comparison was carried out by Mann Whitney U-test for continuous data and Fisher´s exact 
test for categorical variables. 
 
Results: Age, infertility factors and stimulation parameters were comparable in both groups. The overall 
number of oocytes collected (9.6 ± 5.9 vs 10.1 ± 6.4) (p=0.64) and fertilization rate between HBsAg-
positive and negative groups (72 vs 74%) (p=0.32) were comparable. Implantation rate (28 vs 31%) 
(p=0.72), clinical pregnancy rate per embryo transfer (34 vs 36%) (p=0.88) and live birth rate (22 vs 28%) 
(p=0.47) were also similar. The BUR (15 vs 19%) (p=0.43), the day of the embryo transfer (3.4 ± 1.4 vs 3.6 
± 1.3) (p=0.34) and the number of embryos transferred (1.5 ± 0.9 vs 1.5 ± 0.7) (p=0.97) did not differ 
between the two groups. 
 
Conclusions: Our results show comparable IVF outcomes between seropositive couples for HBV and 
those who are seronegative. 
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FP20 
 
Comparison of Male and Female Translocation Carriers’ Clinical Outcome in Preimplantation Genetic 
Diagnosis (PGD) Cycles 
 
Asangla Ao1,2, Xiao Yun Zhang1,  Ahmet Yilmaz1,  Jin-Tae Chung1,  Seang Lin Tan1,  Hananel Holzer1 

 

1McGill University Health Center (MUHC) Reproductive Center. 2Departments of Human Genetics and 
Obstetrics and Gynecology, McGill University, Montreal, Quebec, Canada. 
 
Introduction: Balanced translocation carriers are known to be at risk of reproductive difficulties. 
Preimplantation genetic diagnosis (PGD), by selecting chromosomally normal or balanced embryos 
before implantation, is one of the options for them to have a healthy offspring. In addition, PGD also 
provides a unique opportunity to analyze chromosome segregation patterns of preimplantation 
embryos from translocation carriers. The objective of this study was to evaluate the proportion of 
normal/balanced and abnormal embryos after PGD from male and female translocation carriers, and to 
provide practical information, including details of possible reproductive outcomes and to give 
suggestions in genetic counselling of such group of patients. 
 
Materials and Methods: We retrospectively analyzed data obtained in 87 PGD reciprocal and 
Robertsonian translocation cycles (35 male carriers underwent 58 cycles, average female partner’s age: 
34.2; 15 female carriers underwent 29 cycles, average age: 34.7). The PGD test was performed to detect 
translocation by using chromosome specific FISH probes. Embryos diagnosed as normal/balanced (N/B) 
were transferred on day4 or day5. The chromosome analysis was also performed on donated spare 
embryos using the same set of FISH probes. 
 
Results:  A total of 414 and 236 biopsied embryos from male and female translocation carriers 
respectively were analyzed by FISH. Although N/B embryos from male carriers were significantly higher 
than female carrier (27% VS 20%, P < 0.05), there was no difference in clinical pregnancy rate per ET 
cycle and per started cycle (38% VS 24%; 31% VS 17%), miscarriage rate (11% VS 20%), as well as no ET 
cycle (16% VS 30%). Types of segregation in day 3 embryos in the male carriers and female carriers were 
similar. Alternative (27% VS 20%) and adjacent 1 (35% VS 30%) pattern being more frequent than other 
types of segregations, whereas 4:0 (2.7% VS 3.9%) was the least prevalent. 
 
Conclusions: Clinical pregnancy rate per cycle started was similar between male and female 
translocation carriers, even though high percentage of N/B embryos was observed in embryos from 
male carriers. This may be related to types of translocation and limited number of patients studied. 
Types of segregation pattern in these two gender groups were also similar. Results from this study may 
be useful in counselling patients considering PGD for chromosome translocation. 
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FP21 
 
Rescue IVF Cycles after High Response Gonadotropin/Letrozole IUI Cycles Compared to Antagonist 
Protocol in Unexplained Infertility 
 
Elise Monceau, Maria-Pila Velez, Simon Philips, Sylvain Menard, Isaac-Jacques Kadoch, Wael Jamal 
 
Clinique OVO, Montréal, Québec 
 
Introduction: Conversion of IUI cycles into IVF in ovarian hyper-respondents patients is a viable option 
to avoid cycle cancellation, multiple pregnancy risk and patient’s waste of time and money. 
Contradictory results about IVF vs. IUI as a first line treatment of patients with unexplained infertility 
exist. Letrozole used in combination with gonadotropins for ovulation induction in IUI cycles has been 
shown to be more cost-effective than gonadotropins alone with comparable pregnancy rates. We 
performed this retrospective cohort analysis to compare rescue IVF converted cycles due to excessive 
response to Gonadotropins/-Letrozole stimulation to IVF antagonist protocol in unexplained infertility 
patients. 
 
Material and methods: One hundred and ninety-two patients with unexplained infertility, attending 
OVO clinic (teaching tertiary fertility center affiliated with the University of Montréal) from August 2010 
to January 2012 were included in the study. Seventy-three patients (group A) were converted from high 
response Gonadotropins/Letrozole IUI cycles to "rescue" IVF and 119 patients (group B) had antagonist 
IVF protocol. Primary outcomes included comparison of clinical and biochemical pregnancies rates 
among the two groups, secondary outcomes included comparison of: estradiol (E2) and progesterone 
levels, endometrial thickness, follicular size, retrieved oocytes number and implantation rates. 
 
Results: Both groups were comparable in terms of BMI, AMH and FSH basal levels. Women in group B 
were significantly older (31.8 vs. 34.4years, p<0.01) and had a longer duration of infertility (41.7±24 vs. 
58.3±34months, p<0.01). The number of follicles reaching 14mm on the day of HCG (8.02±2.9 vs. 
9.26±5.4, p=0.04) and the E2 level (4819±4047 vs. 9982±5146 pg/ml, p<0.01) was significantly higher in 
group B. As well the endometrial thickness was higher, more oocytes were retrieved and more embryos 
were available in group B (p<0.05). The progesterone on the HCG day, the number of frozen embryos 
and the implantation rates were comparable in both groups. Noteworthy, no difference were seen in 
terms of biochemical and clinical pregnancy rates between both groups(43% vs. 50%, p=0.39) and (37% 
vs.44%, p=0.34) respectively. 
 
Conclusion: Conversion of high respondents Gonadotropin/Letrozole-IUI patients to rescue IVF has 
shown to be a good alternative to cycle cancellation with comparable clinical pregnancy rates to IVF 
antagonist protocol group in couple with unexplained infertility. Larger trials with adequate power are 
warranted. 
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FP22 
 
Usage of Alternative Therapies among Fertility Clinic Patients and Online Infertility Support Board 
Users 
 
Erica Berman, Robert Casper, Yaakov Bentov, and Paul Chang, 
TCART, Toronto, Ontario, Canada 
 
Introduction:  There is currently little means of regulating information on the Internet regarding the use 
of alternative therapies, so the quality and accuracy can vary significantly (Barnes et al., 2003).  A study 
by Zini et al. (2004) found that 31% of male infertility patients were using alternative therapies and 42% 
had not informed their health care provider about what were taking.  We found only one study (Aelion, 
Barbieri, Shastri, Grill, Chung & Rosenwaks, 2009) with female infertility patients that determined 28% 
of IVF patients and 50% of IUI patients were taking herbs and 33% and 22%, respectively were taking 
vitamins.  The purpose of this study is to gain further knowledge regarding alternative therapy usage 
and sources of information among female infertility patients. 
 
Materials and Methods:  Volunteers at the TCART clinic in Toronto complete an anonymous self-report 
survey while participants of an infertility support group on Facebook can complete an online version of 
the survey.  Online discussion groups, in particular, may deliver inaccurate health-related information 
(Khechine, Pascot & Premont, 2008) so we plan to compare the clinic patients’ results to the online.  
Data collection began in February, 2013 and will continue until September 2013. 
 
Results:  We are currently in the data collection stage.  Based on the 25 responses from the online 
support group so far, 92% are taking some sort of vitamins or supplements with Folic Acid (92%), 
Vitamin D (68%), and fish oil (52%) being most common.  Herbs and supplements such as Vitex (8%), Bee 
propolis (2%), CoQ10 (2%), Black cohosh (4%), Evening Primrose Oil (4%), Maca (4%) and TCM (4%) use 
were also reported.  Notably, all those using herbs got information about their use to enhance fertility 
from friends or online, while women taking Folic Acid, Vitamin D and/or Fish oil, got information about 
their use from a physician or naturopath. 
Preliminary TCART results suggest that Vitamin D, Folic Acid and CoQ10 are used most often by clinic 
patients (n = 8), who report their reproductive endocrinologist, naturopath or the internet as their 
source for information. 
 
Discussion:  Infertility patients self-medicating with herbs could be putting their health at risk or 
decreasing the effectiveness of their treatment.  This study will expand the awareness of health care 
providers about infertility patients’ usage of alternative therapies. 
 
References: Aelion, A., Barbieri, E., Shastri, S., Grill, E., Chung, P., & Rosenwaks, Z. (2009).  The use of 
complementary medical therapies (CMT) in infertility patients.  Fertility and Sterility, 92, (3), S33-S34. 
Barnes, M.D., Penrod, C., Neiger, B.L., Merrill, R.M., Thackeray, R., Eggett, D.L., & Thomas, E.  (2003).  
Measuring the relevance of evaluation criteria among health information seekers on the Internet.  
Journal of Health Psychology, 8 (1), 71-82. 
Khechine, H., Pascot, D., & Premont, P. (2008).  Use of health-related information from the Internet by 
English-speaking patients.  Health Informatics Journal, 14 (1), 17-28. 
Zini, A., Fischer, M.A., Nam, R.K., & Jarvi, K.  (2004). Use of alternative and hormonal therapies in male 
infertility. Urology, 63 (1), 141-142.  
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FP23 
 
Transvaginal Endoscopy (TVE): Its Place in Contemporary Fertility Management 

Essam Michael1, Amanda Michael2 

 

1Astra Fertility Group, Mississauga, Ontario, 1McMaster University, Hamilton, Ontario. 2University of 
Toronto, Toronto, Ontario. 
 
Introduction: Current basic female infertility evaluation relies mostly on indirect visualization of the 

female reproductive tract. Such evaluation, including sonographic and radiological assessment, 

inherently carries a significant rate of false negative and false positive results, often leading to 

misdiagnoses. TVE, a combination of hysteroscopy and transvaginal hydrolaparoscopy, is a 

comprehensive endoscopic evaluation allowing direct uterine and pelvic assessment, with validated 

findings comparable to laparoscopy. This technique concurrently carries minimal risk, with a very low 

complication rate. TVE can be safely performed in an out of hospital setting under sedation. We present 

our experience with the procedure. 

Materials and Methods: 172 cases of TVE were performed in the period from April 2012 to April 2013. 

Inclusion criteria included the lack of male factor infertility and the absence of recognizable or significant 

pathology detected on clinical examination, radiologic, and/or sonographic primary assessment. All 

patients had difficulty conceiving for more than one year with or without empiric treatment using 

ovulation augmentation and/or IUI. 

All procedures were performed under sedation using Propofol with the patient in the lithotomy position. 

Hysteroscopy was first performed using the Bettocchi minihysteroscopy. The transvaginal  

hydrolaparoscopy trochar was subsequently inserted through the cul de sac with the aid of the Gordts 

needle trigger system. Approximately 300 cc of warmed Ringers lactate solution was infused into the 

pelvic cavity. The hysteroscope was then used for clear systematic visualization of the posterior uterine 

body, cul de sac, pelvic sidewalls, and adnexae. Methylene blue was finally infused transcervically to 

assess tubal patency. 

Results: 78/172 patients (45.3%) had recognizable pelvic /uterine pathology. Of these, 32 patients 

(18.6%) had mild peri ovarian adhesions. 18 patients (10.4%) had an arcuate uterus. 12 patients (7%) 

had endometriosis. 9 patients (5.2%) had unilateral tubal occlusion. 7 patients (4%) had bilateral tubal 

occlusion. The complication rate was very low with 3 cases (1.7%) of failed entry, 3 cases (1.7%) of 

posterior uterine wall trauma (1.7%) and, one case of an ovarian cyst puncture. No rectal or bowel injury 

was recognized or encountered. 

Conclusion: Our data confirms the simplicity, efficacy and the safety of TVE in the comprehensive 

accurate assessment of the female reproductive system.  Its incorporation early in the fertility work up 

would help in confidently directing treatment options and improving therapeutic outcome. 
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FP24 
 
Age and Reproductive Literacy Level in Female Population at the CReATe Fertility Clinic 
 
Eunice E Cho1, Kevin Quach2, Jan Silverman2, and Clifford Librach2,3,4 

 
1Undergraduate Medical Education, University of Toronto. 2CReATe Fertility Centre; 3Department of 
Obstetrics & Gynecology, University of Toronto. 4Division of Reproductive Endocrinology and Infertility, 
Department of Obstetrics and Gynecology, Women’s College Hospital; Ontario, Canada 
 
Introduction: Infertility is on the rise in Canada, resulting in an increase in the demand for infertility 
treatments. Health literacy is a determinant of health that enables individuals to access, understand, 
and use information to maintain and improve their health. We examined reproductive health literacy 
variation between age groups (<35 years old and ≥35 years old) of female patients receiving infertility 
treatment at CReATe Fertility Centre. Since fertility potential is significantly reduced after the age of 35, 
we hypothesized that the younger age group would have a higher overall reproductive literacy level, 
because they addressed their fertility issues earlier. 
 
Methods: Reproductive health literacy was assessed by 10 true or false questions using a paper survey 
on random days in the months of February and March, 2013. The scores from the survey were used to 
categorize individuals into three groups: high (8-10), moderate (5-7), and low health literacy level (0-4). 
This study was approved by the University of Toronto research ethics board. 
 
Results: 12 patients were recruited in the younger group, 4 of whom scored in the moderate and 8 in 
the high range. There were 16 patients in the older group, 1 of whom scored low, 12 moderate, and 3 
high. The mean score from the younger group was 8.08, whereas the older group was 6.31 showing a 
significant difference between the two age group (p <0.05). We also collected basic demographic 
information to compare results based on patients’ education level, income, and duration of their 
treatment at the clinic. After adjusting for the effect of age, however, none of the other factors had a 
significant effect on the test score. 
 
Conclusions: Based on these findings, we have concluded that patients age 35 years of age or older, 
tend to be less knowledgeable in fertility, reinforcing the importance of early education and increasing 
awareness of the general population regarding fertility issues. In addition, health care providers at 
fertility clinics should be aware of differences in health literacy across different age groups and how this 
may impact the patient decision making during the course of their treatment. 
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FP25 
 
Role of Vitamins E and C in Mitigating Hypoxia- and Exhaustive Exercise-Induced Aberrant Stem Cell 
Factor Expression and Impaired Reproductive Function in Male Wistar Rats 
 
Fahaid H. Al-Hashem, Mahmoud A. Alkhateeb 
 
College of Medicine, Physiology Department, King Khalid University, Abha, Saudi Arabia 
 
Introduction: Stem cell factor (SCF) is a protein produced by Sertoli cells and it plays a regulatory role in 
the proliferation, adhesion, and survival of spermatogonia. Nevertheless, testicular expression of SCF 
expression in rats with short or chronic exposure to  hypoxic condition resulting from high altitude (HA) 
and after strenuous exercise has not been well studied. Antioxidants, vitamins E and C, may have an 
ameliorative effect on hypoxic stress-induced male reproductive dysfunction. This study was therefore 
conducted to investigate the negative effects of HA- or exercise-induced or both hypoxic stress on 
oxidative status, SCF expression in the testes, and reproductive function as well as the potential of 
antioxidative vitamins E and C in ameliorating these negative effects in adult male rats at different  
altitude conditions. 
 
Method: A total of 36 adult male wistar weighing 250±5 g and aged 8 weeks rats used in this study 
which was carried at the physiology labs of King Khalid University in Abha City ( high altitude, HA)) and  
at College of Science, King Saudi University in Riyadh city  (low altitude area, LA). The rats of each area 
were divided into three groups (n=6 each): control, acute exercise stress and Vitamins E and C 
pretreated stress.  At the end of the study, oxidative stress, reproductive function, histopathology and 
expression of stem cell factor (CSF) were examined in all rats. 
 
Results: Living under HA decreased expression of SCF, sperm count and serum levels of reproductive 
hormones and significantly increased testicle tissue oxidative stress and lipid peroxidation. Exhaustive 
exercise-induced stress at both altitudes resulted in a similar results with more deteriorating effect at 
rats of HA rather than LA. Supplementation of vitamins E and C prior to stress induction at both altitudes 
prevented all these structural and functional aberrations from happening. 
 
Conclusion: HA and/or strenuous exercise may impair male reproductive function while Vitamins E and 
C in combination potentially mitigate these adverse effects. 
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FP26 
 
Percutaneous Epididymal Sperm Aspiration for Men with Obstructive Azoospermia: Predictors of 
Sperm Retrieval Rates 
 
Faysal A. Yafi1, Simon Phillips2, Audrey Wachter2, Francois Bissonnette2, Isaac Jacques Kadoch2, Armand 
Zini1 
 
1Division of Urology, Department of Surgery, McGill University. 2Department of Obstetrics and 
Gynecology, University of Montreal. 3OVO Fertility Clinic, Montreal, Quebec, Canada. 
 
Objective: To evaluate the predictors of successful sperm retrieval using percutaneous epididymal 
sperm aspiration (PESA) in men with obstructive azoospermia (OA).  
 
Materials and methods: Data were collected retrospectively from 255 patients with OA who underwent 
PESA between March 2007 and September 2012. Sperm retrieval outcomes were reported as motile 
sperm (>1% motile), rare motile sperm (≤1% motile), non-motile sperm and no sperm found. Variables 
included in our analysis were patient age, testicular volume and diagnosis (CBAVD, vasectomy, failed 
vaso-vasostomy or other). Multivariate logistic regression models were constructed to detect variables 
prognostic for successful PESA outcomes. 
 
Results: Following PESA, motile sperm were detected in 192 patients (75.3%), rare motile sperm in 24 
(9.4%), non-motile sperm in 27 (10.6%) and no sperm were found in 12 (4.7%). There was no difference 
between the groups in terms of median testicular volume or diagnosis. However, there was a 
significantly higher median age (p=0.0234) in men who had no sperm (45 years) or non-motile sperm (46 
years) compared to those who had motile (41 years) or rare motile sperm (40 years). On multivariate 
analysis, larger testicular volume was independently prognostic for improved motile sperm retrieval 
rates (p=0.0056) while increased paternal age strongly trended towards lower rates (p=0.0589). 
 
Conclusions: The data suggest that PESA yields good motile sperm retrieval rates in patients with OA. 
Younger paternal age and larger testicular volume appear to be predictive of higher motile sperm 
retrieval rates. 
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FP27 
 
Testicular Sperm Aspiration (TESA) for Non-Azoospermic Men: Outcomes with Intracytoplasmic Sperm 
Injection (ICSI) 
 
Faysal A. Yafi1, Christine Flageole2, Simon Phillips3, Audrey Wachter3, Francois Bissonnette3, Isaac 
Jacques Kadoch3, Armand Zini1 
 
1Division of Urology, Department of Surgery, McGill University. 2 OVO Fertility Clinic. 3Department of 
Obstetrics and Gynecology, University of Montreal, Montreal, Quebec, Canada. 
 
Objectives: To evaluate testicular sperm aspiration (TESA) sperm retrieval rates and ICSI outcomes in 
non-azoospermic men.  
 
Materials and methods: Data were collected retrospectively from 54 consecutive, non-azoospermic 
infertile men who underwent TESA between March 2007 and September 2012. Sperm retrieval rates 
and clinical pregnancy outcomes were recorded. Patients were sub-grouped based on clinical diagnosis: 
group 1: anejaculation (primary, situational), group 2: idiopathic severe oligoasthenozoospermia, group 
3: severe oligoasthenozoospermia after vaso-vasostomy.  
 
Results: Mean (±SD) paternal and maternal ages were 39±7 and 35±5 years, respectively. Using TESA, 
sperm recovery was successful in 93% (50/54) of the men overall, and, in 100% (17/17) of the men in 
group 1, 87% (27/31) in group 2 and 100% (6/6) in group 3. Overall, 35% of the couples achieved a 
clinical pregnancy using TESA sperm (with a mean of 1.7 ± 0.9 embryos transferred per cycle). The 
clinical pregnancy rates were 40% in group 1, 33% in group 2 and 33% in group 3 with no significant 
difference in paternal or maternal age between groups.  
 
Conclusions: The data indicate that TESA yields high sperm retrieval rates in select groups of non-
azoospermic infertile men and this approach results in acceptable pregnancy rates regardless of the 
male infertility etiology. Randomized, controlled trials comparing ejaculated vs. testicular sperm are 
needed to assess the true benefit of TESA-ICSI in these couples. 
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FP28 
                       
Not All Frozen Blastocysts Are Created Equal 
 
Francisco L. A. Ferreira Gomes1,  Elias M. Dahdouh1,2, Belina Carranza-Mamane1,3, Louis Granger1,2, Tiao-
Virirak Kattygnarath1, Faez Faruqi1, Pierre St-Michel1 
 
 1Procrea Cliniques, Montreal, Canada. 2University of Montreal, Department of Obstetrics and 
Gynecology, Montreal, Canada. 3University of Sherbrooke, Department of Obstetrics and Gynecology, 
Sherbrooke, Canada. 
 
Introduction: The reliability of the vitrification process has allowed IVF clinics to be more selective, by 
regularly performing extended culture and/or single-embryo-transfers. This approached has lead to a 
drastic reduction in multiple pregnancy rates. Moreover, eSET provides a unique opportunity to test 
hypotheses by circumventing confounding results arising from single pregnancies derived from multiple-
embryo-transfers. This study analyses the importance of the embryonic age of vitrified/warmed 
embryos, on ongoing implantation rate (IR/FHB) 
  
Methods: This was a prospective non-randomized analysis performed in a private clinic. All patients who 
underwent elective frozen single embryo transfer (eFSET), (n=190) from 09/01/2012 to 15/12/2012 
were included. All embryos were vitrified using the standard vitrification protocol from Irvine Scientific 
with CBS High Security Straws. 
 
Results: All patients were homogenous for age, infertility duration, cause and type (see table 1). No 
statistical difference was found when comparing Day-3 vs. Day-5/6; 17.3 % and 21.7% (P=0.5521) 
respectively (Data not shown). Moreover, a detailed analysis concurrently comparing the age of the 

women (34; n=91 vs.  ≥35; n=54) and day of the frozen embryo transfer, Day-3 vs. Day-5, showed no 
difference (Day-3 = 31.0%, Day-5 = 30.6%, P=1.000; Data not shown). However, in older patients, Day-5 
blastocysts perform better than Day-3 cleavage-stage embryos; 19.4% vs. 0.0%, respectively (P=0.0324). 
Furthermore, a subgroup of patients who underwent a blastocyst transfer (n=138), Day-5 transfers had 
a significantly higher IR/FHB (26.9%) than Day-6 transfers; 11.1%; P=0.0467 (see Table 2). Nonetheless, 
as a cofounding factor, Day-5 patients (n=93, age 33 yrs- median) were significantly younger than Day-6 
patients (n=45, age 35 yrs- median; P=0.0244). 
 
Conclusion: Taken together our preliminary data shows no difference in implantation rate (FHB) 
between Day-3 vs. Day-5/6 transfer. Interestingly, our results suggest that only older patients (≥35 
years) would benefit from Day-5 eFSET.  Among patients who underwent a blastocyst transfer, those 
who transferred a Day-5 had almost 2.5 fold higher IR/FHB than those who transferred a Day-6 embryo. 
It is tempting to infer that in vitro blastocyst development could be delayed in older patients, which 
negatively affect the IR/FHB on this cohort. This opens the question as to whether Day-5 morulae 
transfer would represent a better strategy than Day-6 transfer. To corroborate these findings, further 
evaluation is needed. Data collection is still ongoing. 
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Table 1) Baseline characteristics Day- 3 versus Day-5/6 eFSET 
 

Variable All (n=190) Day-3 (n=52) Day-5/6 (n=138) P-value 

Age (years) 33.6 (4.0) 33.7 (4.4) 33.6 (3.8) 0.917* 

Duration of infertility 

(years) 

4.0 (3.0 - 5.0) 4.0 (3.0 - 6.0) 4.0 (3.0 - 5.0) 0.268** 

Type of infertility, n (%) 

Primary 

Secondary 

 

99 (54.7) 

82 (45.3) 

 

23 (46.9) 

26 (53.1) 

 

76 (57.6) 

56 (42.4) 

0.240*** 

Cause of infertility, n (%) 

Unexplained 

Known cause 

 

15 (10.0) 

135 (90.0) 

 

5 (12.2) 

36 (87.8) 

 

 

10 (9.2) 

99 (90.8) 

0.555*** 

 

Age is shown as mean and standard deviation. Duration of infertility is shown as median and 

interquartile range (lower – upper quartiles). Categorical variables are described as n (%). *P-value 

(2-sided) calculated using a t-test. **P-value (2-sided) calculated using a t approximation Wilcoxon 

Rank Sum test. ***P-value (2-sided) calculated using a Fisher’s Exact test.   
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Table 2) Embryological  data Day-5 versus Day-6 eFSET per transfer 

 

Variable All (n=138) Day-5 (n=93) Day-6 (n=45) P-value 

Survival rate (%) 100.0 (50.0 - 

100.0) 

100.0 (50.0 - 

100.0)) 

100.0 (50.0 - 

100.0) 

0.725** 

Biochemical pregnancy 

(ßHCG), n (%) 

39 (28.3) 31 (33.3) 8 (17.8) 0.070*** 

Number of gestational 

sacs, n (%) 

1 sac 

2 sacs 

 

32 (23.2) 

1 (0.7) 

 

26 (28.0) 

1 (1.1) 

 

6 (13.3) 

0 

 

0.081*** 

Number of embryos 

presenting foetal 

heartbeat, n (%) 

1 FHB 

2 FHB (multiple 

pregnancy) 

 

Ongoing Implantation 

rate IR/FHB/ per 

transfer, n (%) 

 

 

28 (20.3) 

1 (0.7) 

 

30 (21.7) 

 

 

23 (24.7) 

1 (1.1) 

 

25 (26.9) 

 

 

 

5 (11.1) 

0 

 

5 (11.1) 

 

 

 

0.085*** 

 

 

 

0.047*** 

 

 

Survival rate is shown as median and interquartile range (lower – upper quartiles). Categorical variables 

are described as n (%). **P-value (2-sided) calculated using a t approximation Wilcoxon Rank Sum test. 

***P-value (2-sided) calculated using a Fisher’s Exact test. 

  



Friday Poster Session 

 

 

P a g e  | 74 

FP29 

A New Procedure for Vitrification Allows In Vitro Development of Human Primordial Follicles to the 
Preantral Stage 
 
Fariba Khosravi1, Robert L. Reid2, Farid Abolhassani3, Ashraf Moini4, Mojtaba R. Valojerdi5, Frederick W. 
K. Kan1* 
 
Departments of 1Biomedical and Molecular Sciences and 2Obstetrics and Gynecology, Faculty of Health 
Sciences, Queen’s University, Kingston, Ontario, Canada. Departments of 3Anatomy and 4Obstetrics and 
Gynecology, Tehran University of Medical Sciences, Tehran, Iran. 5Department of Anatomy, Faculty of 
Medical Sciences, Tarbiat Modares University, Tehran, Iran. 

 
Introduction: Vitrification of ovarian strips provides a means to preserve fertility in cancer patients 
scheduled to receive chemotherapy or radiation. We report here the use of a novel method for 
vitrification that allows ready culture of primordial follicles to the preantral stage. 
 
Methods: Ovarian tissue samples were obtained from six women undergoing oophorectomy. The 
ovarian cortex was trimmed to thin strips of approximately 0.5x2x2 mm to obtain a population of 
unilaminar and undeveloped follicles (primordial and transitory). Tissue strips were vitrified by use of a 
cryoprotectant containing dimethyl sulphoxide (DMSO), ethylene glycol (EG), sucrose and 
polyvinylpyrolidone (PVP) and then secured onto a novel carrier device made of stainless steel mesh. 
Non-vitrified (fresh) and vitrified/warmed ovarian strips were cultured for seven days. Thereafter the 
morphology and developmental stages of follicles enclosed in ovarian tissue strips from the two groups 
were analyzed. Ovarian follicles were then isolated and their viability was assessed, respectively, with 
neutral red staining (NR) and fluorescent staining with calcein-AM and ethidium homodimer-1. The 
morphology of follicles in fresh and vitrified ovarian tissue strips was compared. 
 
Results: The percentage of normal follicles in vitrified ovarian strips was found to be 79.07% compared 
to 90.39% found in the fresh group. NR staining revealed a high proportion of viable follicles in vitrified 
ovarian strips. After culturing for seven days the percentage of secondary and preantral follicles in 
ovarian strips increased significantly (P<0.05) whereas primordial and transitory follicles showed a 
significant decrease (P<0.05) compared to their respective counterparts found in day 0. However, the 
percentage of developed follicles in fresh strips after in vitro culture remained higher than that of the 
vitrified ones.  
 
Conclusions: Results of the present study showed that the use of stainless steel mesh as a carrier device 
makes it possible to culture follicles in ovarian strips for seven days after vitrification/warming and 
obtain developed follicles with high viability and morphological integrity for xenotransplantation or 
further culture to obtain mature eggs. 
 
This work was supported, in part, by CIHR. 
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FP31 
 
Planned Superovulation/Intrauterine Insemination: Convert to Timed Intercourse or Continue with 
Intrauterine Insemination with Unifollicular Development? 
 
Gunwant Warraich, Danielle Dubois, Jeffrey Haebe 

 

Ottawa Fertility Center (OFC), Ontario, Canada 
 
Introduction: The goal of superovulation (SO) with IUI is to have 2-4 mature follicles at the time of IUI.  
Sometimes a gentler response is seen.  With unifollicular response, two approaches are to cancel IUI and 
convert to timed intercourse (TI) or to continue with IUI.  No published data exists to demonstrate which 
is superior.  Multifollicular recruitment results in higher pregnancy rates compared to one follicle (1,2,3), 
however the rate of multiple gestation is also increased. This is the first study that sought to determine 
if it is more effective to continue with IUI with monofollicular development or to convert to TI in planned 
SO/IUI cycles. 
 
Material & Methods: A retrospective analysis was undertaken of all couples that underwent SO/IUI 
from January 1, 2009 to March 31, 2012 at the OFC.  Inclusion criteria: unifollicular response to 
stimulation (one follicle ≥15mm), primary or secondary infertility, female age <45, day-3 FSH <15, at 
least one patent fallopian tube, and normal TSH and Prolactin.  Ovarian stimulation occurred with 
clomiphene citrate, letrozole, tamoxifen, or gonadotropins.  Exclusion criteria: premature LH surge, 
donor sperm, and previous unifollicular response.  Patients were allowed to select which treatment they 
received (IUI versus TI).  We collected age, BMI, d-3 FSH, d-3 E2, AFC, duration and diagnosis of 
infertility, semen analysis, and estradiol and endometrial thickness at LH surge or time of hCG.  The 
primary outcome was clinical pregnancy, defined as an intrauterine gestational sac.  
 
Results: Inclusion criteria were found in 424 couples and there was complete data for 246 couples.  An 
unpaired Student’s T-test showed no difference in demographics between the groups (Table 1).  A Chi 
Square test did not detect any significant difference in diagnosis of infertility (P=0.2697).  Using a 
Fisher’s exact two-tailed test a significant difference was seen in the clinical pregnancy rates (IUI 17.58%, 
TI 7.41%, P=0.0335) (Table 2). 
 
Conclusions: This is the first study to demonstrate significantly higher clinical pregnancy rates in 
superovulated cycles with monofollicular growth using IUI instead of conversion to TI.  Additional 
studies are needed to confirm our results.  Based on this study it is reasonable to offer patients IUI in 
monofollicular response to attempted superovulation. 
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Table 1. Patient demographics1 

 

 IUI TI P value (95% CI) 

Age 34.00 34.19 0.7603 (-1.009 – 1.379 

BMI 25.09 24.82 0.6889 (-1.596 – 0.3706) 

d-3 FSH 7.92 7.45 0.2720 (-1.310 – 0.3706) 

AFC 21.95 23.84 0.2775 (-1.534 – 5.322) 

E2 @ trigger (pmol/L) 1719 1419 0.0521 (-602.5 – 2.700) 

ET @ trigger (mm) 9.66 9.13 0.1140 (-1.174 – 0.1266) 

Duration of infertility 
(months) 

32.77 31.85 0.7634 (-6.916 – 5.081) 

1Values are expressed as a mean, P <0.05 is statistically significant. 

 

Table 2. Clinical Pregnancy Rates2 

 IUI TI P value 

Pregnancy 29 6  

No Pregnancy 136 75  

Clinical Pregnancy Rate 17.58% 7.41% 0.0335 

2P <0.05 is statistically significant. 
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FP32 
 
First Reported Case of Sextuplets Conceived by Letrozole for Ovulation Induction 
 
Gunwant Warraich, Tannys DR Vause 

Ottawa Fertility Centre, Ontario, Canada. 

Introduction: Since the 1960’s, clomiphene citrate has been used as a first-line agent to treat ovulatory 
disorders.  Despite high ovulatory rates of 60-90%, pregnancy rates are much lower at 10-40% (3,4).  An 
alternative for ovulation induction is letrozole, a third-generation aromatase inhibitor.  One of the 
proposed advantages of letrozole is a higher rate of mono-ovulation and thus, decreased multiple 
pregnancy rates (5,1).  We report the first documented case of a sextuplet pregnancy after ovulation 
induction with letrozole. 
 
Methods: Case Report 
 
Case: Our patient is a 32-year old G2P1TA1 with 8.5 years of secondary infertility, oligoovulation and 
dysfunctional uterine bleeding.  Initial investigations revealed an elevated LH to FSH ratio, antral follicle 
count of >50, an endometrial polyp that was subsequently removed and a normal semen analysis (WHO-
2010).  She previously underwent one cycle of clomiphene citrate 50 mg, with no ovulation and 
significant side effects.  We started letrozole 2.5mg days three to seven of a progesterone-induced 
menses.  With no ovulation, her dose was increased to 5mg, but despite an estradiol of 435 pmol/L and 
a single 14 mm follicle on day 14, she remained anovulatory.  Her dose was thus increased to 7.5mg and 
on cycle day 12, five follicles were seen with maximum size of 14mm and estradiol 766 pmol/L.  She was 
counseled to abstain from intercourse pending a repeat scan to assess for ongoing follicular growth, 
however wished to attempt to conceive despite her potential multiple pregnancy risk.  Repeat imaging 
on cycle day 24 revealed two corpora luteii, estradiol 2209 pmol/L and a progesterone >127 nmol/L.  
She had a positive serum β-hCG 1-week later.  A transvaginal U/S completed at 7-weeks gestation 
revealed a sexchorionic-sexamniotic intrauterine pregnancy with six viable embryos.  The patient was 
referred for selective reduction, which was performed at twelve weeks gestation to a twin pregnancy, 
after an earlier spontaneous reduction to quadruplets.  Unfortunately, she presented with preterm 
premature rupture of membranes at 18-weeks, with subsequent loss of both twins. 
 
Conclusions: In the literature, the highest order multiple pregnancy published with letrozole is triplets 
(2).  Our case documents the only reported case of sextuplets conceived with letrozole. Despite higher 
mono-ovulation rates and lower multiple pregnancy rates with letrozole ovulation induction, ongoing 
monitoring and counseling of patients is needed when multifollicular growth is observed. 
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Elective Single Embryo Transfer, is Frozen Better than Fresh? 
 
Hala Gomaa, Rania Baydoun, Samuel Soliman  
 
NewLife Fertility Center, Mississauga, Ontario, Canada 
 
Introduction: Single embryo transfer is recommended in order to prevent multiple pregnancies 
following ART.  Many studies showed that the pregnancy outcome is lower when compared to double 
embryo transfer. Several studies and we have previously shown that frozen embryo transfer may have 
better outcomes compared with fresh transfer. This is postulated to be related to decrease in 
endometrial receptivity during IVF stimulation.       To improve implantation, in 2012, we implemented a 
nonrandomized trial of single frozen embryo transfer for all patients with blastocysts under 35 years of 
age. In our study we compare the pregnancy outcome following fresh single embryo transfer compared 
to frozen single embryo transfer. 
 
Method: This is a nonrandomized prospective study conducted at New Life Fertility clinic, a private 
practice. In 2012 we advised all patients under 35 who had expanded blastocysts to freeze all and 
transfer a single embryo in a subsequent cycle.  The outcome of these cycles were compared to a 
matched group from 2011 who had single fresh embryo transfer. Only the first transfer was included in 
the analysis. The primary outcome measures were the positive HCG rate and viable ongoing pregnancy. 
 
Results:  There was a total of 247 first transfer cycles. 134 in frozen group and 113 in the fresh group. 
There is no significant difference in age, the quality of blastocyst transferred in both groups (2AA, 3AA or 
4AA). There is a significantly higher pregnancy rate in the frozen group (83%, 111/134) versus the fresh 
group (66%, 75/113) (P= 0.0045).  Also higher viable ongoing pregnancy in the frozen group (65%, 
88/134) versus (54.8%, 62/113) (p=0.05) in the fresh group. 
 
Conclusion:  Single frozen embryo transfer was associated with significantly higher pregnancy rate 
compared to fresh embryo transfer. 
  
Keywords: IVF, fresh embryo transfer, frozen embryo transfer, pregnancy outcome. 
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Comparison of Cryoprotective Agents and their Mixture for the Effective Vitrification Protocol of 
Mouse Ovarian Tissue  
 
Jung Ryeol Lee1,2, Hye Won Youm1,2, Jae Wang Lee1,2, Byung Chul Jee1,2, Chang Suk Suh1,2, Seok Hyun 
Kim1,2 
 

1Department of Obstetrics and Gynecology, Seoul National University Bundang Hospital, Seongnam, 
Korea. 2Department of Obstetrics and Gynecology, Seoul National University College of Medicine, Seoul, 
Korea. 
 
Background: Optimal cryopreservation protocol is one of the most important step to improve ovarian 
tissue (OT) survival after transplantation. However, there have been few studies which compared 
vitrification protocols with different cryoprotective agent (CPA) and investigate the effect of in vitro 
culture (IVC) on vitrified-warmed ovarian tissue survival together. Recently some papers proposed that 
CPA mixture has less toxicity compared to just one type of CPA. But the CPA types and each 
concentration is not well documented yet. 
 
Method: A total of 571 ovaries from 4-week-aged F1 mice were randomly assigned to 8 groups and 
vitrified using different protocols according to CPA composition. After warming, each group of ovaries 
was randomly divided into 4 groups again and in vitro cultured for 0h, 0.5h, 2h, and 4h, respectively. The 
ovaries of the best 2 groups among 8 groups were auto-transplanted after IVC. Compositions of CPA for 
each group were EDS, ES, ED, EPS, EF, EFS, E and EP (E:EG, D:DMSO, P: PROH, S:sucrose, and F:ficoll). IVC 
media were composed of αMEM, 10% FBS, and 10mIU FSH. Auto-transplantation of OTs vitrified with 
EDS and ES protocols were performed under the kidney capsule, and the grafts were recovered 2 weeks 
later. Ovarian follicle morphology and apoptosis were assessed by H&E staining and TUNEL assay. FSH 
levels were measured using Rodent FSH ELISA test kit (Endocrine Technology, Inc. USA) for auto-
transplanted OTs. 
 
Results: Our result represented that EDS was the best protocol showing 63.8% and 46.6% of intact 
follicles after warming and IVC of 0h and 4h each, whereas 42.2% and 12.8% of those in the EP group as 
the worst one. Apoptosis ratio was also lowest in EDS group at 0h (8.1%) and 0.5h (12.7%). All 8 groups 
showed significant decrease in G1 follicle ratios and increase in apoptotic follicle ratio as IVC time 
progressed. The integrity of OTs which was vitrified using EDS or ES protocol, in vitro cultured and auto-
transplanted was evaluated. EDS 0 h group (84.9%) showed significantly higher G1 ratio when compared 
to all the other group (EDS 2 h: 47.6%, 4 h: 51.6%, ES o h: 58.8%, 2 h: 49.7%, 4 h: 42.4%). There were no 
significant differences in apoptotic ratio and FSH levels in all groups 
 
Conclusions: OT cryopreservation is an optimal method for fertility preservation for adolescent, 
unmarried women or women without time for embryo or oocyte cryopreservation. There have been 
several reports compared CPA composition or effects of IVC on follicle survival, but the findings were 
not conclusive. We compared 8 vitrification protocols according to CPA composition and IVC duration 
and found that EDS protocol was the most optimal protocol among them. This data will help to improve 
ovarian tissue cryopreservation protocol for human or other animals. 
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Humidity Level in IVF Laboratory and its Impact on Vitrification of Human Embryos 
 
Iryna Kuznyetsova, Wenling Zhang, Niloufar Shaafi, Alfonso Del Valle 
 
The Toronto Institute for Reproductive Medicine, Toronto, Canada 
 
Introduction: Solutions used for embryo vitrification are not covered with oil. These small volumes of 
exposed solutions are prone to rapid evaporation especially from the vitrification device. Subsequently, 
the embryo developmental competence may be vulnerable to the humidity level in the IVF laboratory. 
The objective of our study was to assess the impact of humidity on pregnancy rates following transfer of 
vitrified embryos. 
 
Material and methods: This retrospective study included 226 frozen embryo transfers done during 2009 
to 2012. IVF Laboratory humidity was checked on a daily basis. Vitrification and warming of cleavage 
stage embryos was done at 37oC using Vitrolife solutions and Cryoloop for patients under 40 years of 
age. Clinical pregnancies were confirmed with ultrasound scan. Discrete variables and non-categorical 
data were compared using Fisher’s exact test and t-test, respectively. Cases were evaluated according 
to the humidity level as normal (N) or low (L) humidity. 
 
Results: Lower humidity levels (20.5 ± 0.75%) were noted from November to April, while normal levels 
(42.2 ± 3.11%) were noted from June to September. Embryo survival rates were lower with normal 
humidity level during vitrification and warming compared to the L-L group. There were no significant 
differences in the survival rates between other groups. The pregnancy rates for L-N group had a trend to 
be higher compared to other groups (Table). There were no statistical differences in pregnancy rates 
when embryos had been vitrified at low or normal humidity (42.5% versus 36.3%) or warmed at low or 
normal humidity (37.6% versus 44.1%). 
 

Humidity during 
vitrification and 
warming 

FET # 
# embryos 

warmed 
# embryos 

survived, n (%) 
# embryos 
transferred 

Pregnancy 
rate, n (%) 

Low-Low 81 169 161a (95.3) 154 29c (35.8) 

Low-Normal 65 146 132a,b (90.4) 131 33c (50.8) 

Normal-Low 52 114 104a,b (91.2) 103 21c (40.4) 

Normal-Normal 28 71 58b (81.7) 55 8c (28.6) 

 
Values within the column with different superscripts are significantly different, P<0.05 
 
Conclusions: IVF Lab humidity varies seasonally. Low humidity in IVF laboratory during vitrification and 
warming did not negatively impact embryo survival and pregnancy rates compared to normal humidity.  
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Rate of Ovarian Hyperstimulation in High-Risk Patients Treated with Cabergoline for  
Prophylaxis 
 
Jackie Thurston1, Shu Foong2 

 

1University of Calgary, Calgary, Alberta. 2Regional Fertility Program, Calgary, Alberta. 
 
Introduction: Ovarian hyperstimulation syndrome (OHSS) is a common iatrogenic complication of 
fertility treatment.  The dopamine agonist cabergoline has been shown to decrease the incidence of 
OHSS in high-risk women.1  Treatment with cabergoline does not appear to affect pregnancy outcomes 
and is generally well tolerated.1  The objective of this report was to identify the rate of OHSS in patients 
undergoing IVF who were at risk and treated with prophylactic cabergoline. 
 
Methods: This was a descriptive study based on chart review of all patients treated with cabergoline 
during IVF treatment at the Regional Fertility Program in Calgary in 2011.  191 patients identified to be 
at high risk for OHSS and received cabergoline for prophylaxis during IVF.      
 
Results: 96 patients developed OHSS.  The majority of cases were mild (26.7%) or moderate (18.3%) 
based on clinical and ultrasound findings.  11 patients (5.7%) progressed to severe OHSS and most were 
managed in the outpatient setting.  4 patients required admission to hospital but did not develop 
significant complications beyond clinical ascites and fluid deficit.  The overall pregnancy rate per IVF 
cycle (n=269) for patients treated with cabergoline was 50.2% and the live birth rate was 41.6%.  These 
rates are similar to the general IVF statistics reported for the Regional Fertility Program in 2010.   
 
Conclusion: This report demonstrates comparable IVF success rates in patients at risk for OHSS and 
treated with cabergoline.  Severe OHSS occurred at a slightly higher rate than the 1.2-2.0% reported in 
the literature.2  This is likely a reflection of the high risk population examined.  Pregnancy rates were not 
adversely affected by cabergoline treatment and there were no clinically significant complications in 
patients with severe OHSS.  This should be reassuring for patients and care providers faced with this 
difficult scenario.  
 
1Tang H, Hunter T, Hu Y, Zhai SD, Sheng X, Hart RJ. Cabergoline for preventing ovarian hyperstimulation 
syndrome. Cochrane Database of Syst Rev 2012;2:CD008605  
2Shmorgun D, Claman P. The diagnosis and management of ovarian hyperstimulation syndrome. J Obstet 
Gynaecol Can 2011;11:1156-1162.   
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Cleavage and Blastocyst Rates, and Sex Ratio are altered by Oocyte Exposure to Bisphenol A in Bos 
taurus 
 
Jacqueline Ferris, Laura Favetta, John Leatherland, Neil MacLusky, Allan King  
 
University of Guelph 
 
Introduction: Bisphenol A (BPA), an endocrine disrupting chemical, can have detrimental effects on 

fertility, having been linked to reproductive issues such as reduced IVF success in humans. A sex skew 

towards females have been found in fish and amphibians in vivo as a result of developmental exposure 

to BPA. The current study evaluated the effects of BPA exposure during in vitro bovine oocyte 

maturation on embryo cleavage and blastocyst development rates as well as the sex ratio of resulting 

embryos surviving to blastocyst. We hypothesized that cleavage and blastocyst rates would be 

diminished, and sex ratio would be skewed towards females by oocyte exposure to BPA.  

Methods: Bovine oocytes were matured in in vitro maturation media under the following conditions: 

no-treatment; vehicle; estradiol; BPA (3 μg/mL); and BPA (30 μg/mL). Standard bovine IVF procedure 

followed maturation. Cleavage was calculated at 2 days post-fertilization (dpf) and blastocyst rate at 

8dpf. Blastocysts were collected at 8dpf, treated briefly with pronase to remove the zona pellucida and 

frozen individually. Proteinase K was used to lyse samples and PCR products were divided and run with 

positive and negative controls to amplify TSPY and GAPDH. Embryos displaying GAPDH and TSPY bands 

were identified as male; GAPDH without TSPY band were identified as female.  

Results: Cleavage rates in the 30 μg/mL BPA group (n=270) were significantly lower compared to both 

the no-treatment (n=232) and vehicle controls (n=252) (p=0.0297 and p=0.0049 respectively, 4 

replicates per treatment). The proportion of cultured embryos to reach the blastocyst stage were 

significantly lower in the 30 μg/mL BPA group (n=249) compared to the no-treatment (n=191) and 

vehicle controls (n=217) (p=0.0087 and p=0.0035 respectively, 4 replicates per treatment). There was a 

trend showing that oocyte treatment with 30 μg/mL BPA (n=25) resulted in a higher number of females 

surviving to blastocyst compared to the no-treatment control (n=31) (80% females compared to 54% 

females in the no-treatment control, p=0.0872). Statistical analyses were completed by Fisher's exact, 

two-tailed analysis. 

Conclusions: These results suggest that bovine oocyte exposure to BPA can compromise the resulting 

embryo's early developmental competence, and influence sex ratio of surviving blastocysts, thereby 

detrimentally impacting bovine reproduction.  

Supported by the Natural Sciences and Engineering Research Council and the Canada Research Chair's 

program with the Ontario Veterinary College.  
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Blood Estradiol Levels In A Case Series of Women Switching From Pharmaceutical HRT (HRT) to 
Bioidentical HRT (BHRT)  
 
James S.B. Martin, Cathy S. Frank.  

Southern Ontario Fertility Technologies, London, Ontario, Canada 

Objective: To investigate and compare the estradiol blood levels in women switching from HRT to BHRT.  

Methods: A hormone profile was performed prior to, or at, each visit for assessment of BHRT. Estradiol, 

progesterone, testosterone and DHEA are run on an Immulite 1000. A case series of 44 women were 

enrolled. In this study, we compared the estradiol level measured on the initial visit (while the women 

were on pharmaceutical HRT) to the estradiol level measured on BHRT once the patients claimed at 

least 80% relief from hot flashes and/or night sweats. Of these women, 19 were on Premarin ©, 16 on 

CES and 7 were on Estrace © and 2 on other pharmaceutical estrogen products. BHRT included Biest 

(80% estriol/ 20% estradiol) and 3% Progesterone Vertabase © creams. 

Results: Initially, on HRT 33/44 = 75% of the women on HRT claimed 80% relief from their hot flashes/ 

night sweats. On the first recheck visit on BHRT 36/44 women (82%) claimed 80% relief: 7 more 

obtained 80% relief by the second visit and the remaining 3 obtained 80% by the third visit. The 

estradiol levels on HRT were 311 + 109 pmol/L. The estradiol levels on BHRT (once 80% relief of hot 

flashes/ night sweats was obtained) were 133 + 55 pmol/L. 

Conclusions: Estradiol levels affording excellent relief of hot flashes and/or night sweats appear to be 

significantly lower on BHRT than HRT. This may only reflect that the main component of Biest cream is 

estriol, however, since estradiol has been linked to some of the negative effects of HRT (venous 

thrombosis, breast cancer) this is somewhat reassuring. 
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To Investigate and Document a Specific Approach to Second (and Third) Pregnancies 
 
James S.B. Martin, Cathy S. Frank.  

Southern Ontario Fertility Technologies, London, Ontario, Canada 

Introduction: Our clinic has now been open over 121/2 years and we have had many requests for 

second and even a few requests for third pregnancies. We have developed and maintained a specific 

approach to this clinical situation that includes 2 attempts at the same technology that worked before 

we repeat a basic infertility investigation. 

Objective: To investigate the success rate in attempting two cycles of the same treatment to attain 

another pregnancy. 

Methods: All second (and third) pregnancies were manually recorded using the anonymous patient 

identification number. The number obtaining a second pregnancy(or third) within two cycles was 

determined using our Excel ® data base and manual search of patient records  

Results: The results are presented in the table below:  

Treatment Number of 

Patients 

Pregnancies in 2 

Attempts 

Number of 

Patients 

Pregnancies in 2 

Attempts 

Second Pregnancy Third Pregnancy 

Ovulation 

Induction 

101 33 (33%) 2 1 (50%) 

Intrauterine 

Insemination 

253 144 (64%) 3 1 (33%) 

In Vitro 

Fertilization * 

65 49 (75%) 4 3 (75%) 

Total 419 226 (54%) 9 5 (56%) 

* Return of Frozen Embryos is Considered Same Technology 

Conclusions: This protocol appears to efficiently promote repeat pregnancies while avoiding needless 

repeat investigations. It also supports the concept that there is a certain infertility protocol that best 

promotes a pregnancy in an individual patient or couple. Once that protocol is found, it is very efficient 

at producing another pregnancy.                    
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IVF Success Rates after Different Numbers of IUI Failures 
 
James S.B. Martin, Cathy S. Frank.  
 
Southern Ontario Fertility Technologies, London, Ontario, Canada 
 
Objective: To investigate the effect of the number of failed IUI treatments on the pregnancy rate of a 
first IVF attempt. 
 
Methods: All IVF cycles from July 1, 2004 to Dec 31, 2012 were analyzed. Three retrospective cohorts 
were compared: Group 1 consisted of 77 cycles wh ere no IUIs were attempted because of a diagnosis of 
bilateral tubal obstruction, Group 2 consisted of 310 cycles that were preceded by 6 or fewer failed IUI 
cycles and Group 3 consisted of 597 that attempted more than 6 IUIs before going on to IVF.  
 
Results: The overall pregnancy rate was 34% (308 pregnancies in 907 completed cycles). 
Group 1 consisted of 77 cycles of IVF with no prior IUIs. Group 2 consisted of 310 IVF attempts with an 
average of 3.9 cycles of IUI prior to IVF. Group 3 consisted of 597 IVF attempts with an average of 8.9 
cycles of IUI prior to IVF. The results are presented in the table. 
 

Cohort # of IUIs # Cycles # Pregnancies % Pregnancies 

Group 1 0 IUIs 77 36 46.8 

Group 2 <6 IUIs  (Average 3.9) 310 138 44.5 

Group 3 > 6 IUIs (Average 8.9) 597 170 28.5 

 

Conclusions: Although a reasonable pregnancy rate can still occur after a number of failed IUI attempts, 

it appears to represent a strong negative prognostic factor for a successful IVF 

cycle.                                                                                

 

 


