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How Many Cycles of Intrauterine Insemination (IUI)?  
 
James S.B. Martin, Cathy S. Frank.  
 
Southern Ontario Fertility Technologies, London, Ontario, Canada 
 
Introduction: In general, it is felt that most pregnancies, with IUI, occur in the first three to six 
attempted cycles. In our clinic, we offer in vitro fertilization (IVF) after 6 or fewer failed IUI cycles. 
However, with informed consent couples may continue IUI treatment past 6 cycles.  
 
Objective: To investigate pregnancy rates in IUI cycles according to attempt number. 
 
Methods: All IUI completed cycles, regardless of stimulation protocol, performed between Jan. 2001 
and Jan. 2010 were included. Cycles performed in other centres were counted as attempts but not 
included in the analysis. During this time, 18,687 IUIs were performed resulting in 2296 pregnancies 
(normal early viability ultrasound) for an overall pregnancy rate of 12.3%. The pregnancy rate according 
to cycle attempt was calculated and is presented in the table.  
 
Results: Pregnancy rate according to cycle attempt is presented in the table. 
 

Measure Cycle # 1 2 3 4,5 &6 >6 

# of Cycles 4021 3112 2879 4934 3741 

# of Pregnancies 764 405 378 488 261 

% Pregnant 19.0% 13.0% 13.1% 9.8% 7.0% 

 

Conclusions: The highest IUI pregnancy rate appears to occur in the first cycle. However, reasonable 

pregnancy rates occur in cycles 2 and 3 (13%). Cycles 4,5 and 6 have pregnancy rates of almost 10%. The 

pregnancy rate above 6 cycles remains at 7.0%. I would speculate this is because stimulation protocols 

become more aggressive in these cycles. These results are in general agreement with a study performed 

by Clusters et. al., which demonstrated acceptable pregnancy rates after one to nine cycles (cumulative 

ongoing pregnancy rate after three, six, and nine cycles was 18, 30, and 41 percent, respectively).  

References: IM Clusters, Intrauterine insemination: how many cycles should we perform? Hum Repro, 
23(4): 885-888 (Feb 2008) 
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SP02 

Comparison of Results Using Surgically Retrieved Sperm for ICSI 

James S. Meriano1, Oliver Cabaca, Jennifer Alexis, Marjorie Martin, Joanna Greer, Rose D’Onofrio, Ken 

Cadesky1.  

LifeQuest Centre for Reproductive Medicine 655 Bay St Suite 1800 (18th Floor), Toronto Ontario M5G 2K4 

Objective:  Assessment of ICSI cycles using surgically retrieved sperm. Objective was to determine 

whether various methods and sperm cell types gave different results in these patients’ cycles 

Design: Retrospective analysis of 94 ICSI cycles from 2010-2012 inclusive using surgically retrieved sperm 

from testicular tissue from the partner either micro tese or testicular extraction due to mostly non 

obstructive azoospermia (67%) and obstructive (33%). Patients were grouped into four groups. Group 1 

consisted of those with motile (twitching) sperm isolated from tissue. Group 2 were those patients who 

had non-motile sperm retrieved and HOS test was used for pre-isolation. Group 3 were those patients 

who had no sperm retrieved and elongated spermatids only were used for ICSI. Group 4 were those 

patients who opted for donor sperm. No round spermatids were injected in this study. No PESA’s included 

in this study 

Materials and Methods: Ovarian stimulation was performed as previously described (Meriano et al 2006). 

Testicular tissue for all patients was received from hospital or in house OR and was dissected using 

27.5G/0.5ml TB syringe. Seminiferous tubules were dissected longitudinally until contents spilled out.  

Cellular material was then carefully searched for sperm and spermatogenic cells under high power and 

phase contrast and Hoffman optical systems.  On all occasions, usable cells were pre-isolated using an ICSI 

pipette and then rinsed in 7.5% PVP/mHTF before injection into oocyte. Motile (twitching) sperm were 

found and used in group 1. Hypo-osmotic solution (1ml of milliQ H20 + 1 ml mHTF/10%SSS=osmolality of 

140mosmol/kg)) was used in group 2 where all sperm were non-motile.  Curled tailed sperm were 

presumed membrane intact and used for ICSI. Those patients with only elongated spermatids in their 

sample were in group 3.  No sperm with tails were found after extensive observation of cellular material 

retrieved from dissection of seminiferous tubules. No Round spermatids were used in this group.  Group 4 

was a small group of patients that opted for donor sperm. 
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Results: 

parameter Grp1twitcher Grp2 HOS Grp3 ELSI Grp4 donor 

Number of patients 31 10 48 5 

N frozen 8 3 13 5 

N no ET no develop 2 2 19 0 

% mature oocytes 82.7 71 80 75.4 

%Fert 66 48 39 75 

% cleave 72hr/2PN 49.8 73.4 19.6 81 

Mean age  33.5 36.3 32.4 33.8 

Ongoing PR/ET 38% 13% 23% 50 

 

Discussion: In this very poor prognosis group of patients we have seen that if sperm is retrieved and 

motile, the pregnancy rates per embryo transfer are good (38%). The sperm seen however, are often 

abnormal morphologically and very few in numbers; often less than 100 total. If there is no motility a small 

percentage of patients will benefit from the HOS test for selection of sperm for injection.  The use of late 

elongated spermatids in this group of patients has shown a pregnancy rate of 23% (6 pregnancies; 5 live 

normal births; one is ongoing). These patients had no desire to use donor sperm. The few who did use 

donor sperm the results were predictable.  
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SP03 

Young Age is Not Highly Predictive of a Normal AMH Value: Results from 876 Women in Southern 

Ontario 

John McNaught 1, Angelo Vilos2, Francis Tekpetey2, Patrick Ward1 

1 Fertility Ontario. 2 The Fertility Clinic at London Health Sciences Centre, University of Western Ontario, 

London, ON 

Introduction: Anti-Mullerian hormone assays are increasingly used as sensitive biomarkers of ovarian 

reserve. Values are generally reported independent of patient age. At our clinic, AMH assays have 

become a standard test on all new patients. We retrospectively analyzed our clinic database from 2010-

2013, evaluating the ability to predict a normal test result based on age alone. 

Methods: 908 subjects were available for review. Exclusion criteria included incomplete data, use of 

hormonal contraception, assays for surgical use, and age exceeding 44. A total of 876 patients were 

stratified into five age groups: <29, 29-32, 33-36, 37-40, and 41-44. The mean age was 34.5. The results 

within those groups were stratified into 5 groups according to the reference ranges associated with the 

assay: >48.5 pmol/L, 28.6-48.5 pmol/L, 15.7-28.6 pmol/L, 2.2-15.7 pmol/L and 0.0-2.2 pmol/L. All results 

<15.7 pmol/L were considered non-reassuring. Comparison was made to the expected number of non-

reassuring results in each age group, assuming that age alone was a strong predictor of a reassuring 

AMH value.  

 

 

 

 

 

 

 

 

 

 

 

 

Results 

Age (years) N 

Non-Reassuring AMH Value (<15.7 pmol/L) 

Expected Observed 
P value 

% (n) % (n) 

< 29 153 5 (8) 24 (37) < .001 

29 – 32 198 25 (50) 42 (84) < .001 

33 – 36 221 50 (111) 58(129) .013 

37 – 40 201 75 (151) 73(147) .53 

41 – 44 103 95 (98) 85 (88) 1.00 

All patients 876 -- 55 (485)  
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Discussion: In patients ≤32 years old, there was a higher proportion of abnormal results than age-

related estimates would suggest, with results reaching statistical significance. Although the clinical 

significance is not clear from the data, excluding patients from AMH testing on the basis of a young age 

might fail to capture an abnormal result. It appears reasonable to assay the hormone in any patient 

presenting with a prolonged history of subfertility.  
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SP04 
 
Redesigning the Nursing Care Team: One Clinic’s Journey toward Patient Centered Care 
 
Kelly Gray1, 2,Paula Anderson1, Janice Copland1, Danielle Hebner1,  
 

1 Olive Fertility Centre, Vancouver, BC, Canada 2 University of British Columbia  
 
Introduction: Patient Centred Care (PCC) is defined as “care that is respectful and responsive to 
individual patient preferences, needs, and values, and ensuring that patient values guide all clinical 
decisions” (p. 49)1. Though first introduced in the literature in the 1940s, PCC has gained significant 
interest and momentum across health care in the past decade2.  In order to adopt a PCC model of care 
for a large Canadian urban fertility centre a quality improvement (QI) project was undertaken. The role 
of the nurse within the clinic and the organization of the nursing team were addressed as part of this QI 
project.   
 
Methods: Planning and implementation of a PCC model of care was undertaken during the redesign of a 
large fertility clinic.  The nursing team engaged in the process through three key phases: a literature 
review of PCC as both a concept and specifically the adoption and implementation of PCC within the 
context of fertility care; feedback from experienced nurse about their understanding of PCC as well as 
the challenges and opportunities for PCC within the fertility clinic was sought during formal and informal 
discussions; design and implementation meetings were held with nurses in collaboration with physicians 
and operations leaders.  
 
Results: Guided by both the findings of the literature review and the feedback of experienced clinicians 
a new model of nursing care was designed and implemented.  
 
Conclusion: In order to implement a PCC model of care in a fertility clinic the nursing team needed to be 
redesigned. This project provides insights and learning into the process for an essential component of 
the care team as well as a novel nursing 3,4. While there is a beginning movement in fertility care to 
introduce PCC, this project addresses the gap in the literature regarding both a Canadian context and a 
nursing focus.   
 
References: 

1. Institute of Medicine, 'Crossing the Quality Chasm: A New Health System for the 21st Century.',  
(Washington, DC: 2001). 

2. Stephanie Morgan, and Linda H. Yoder, 'A Concept Analysis of Person-Centered Care', Journal of 
Holistic Nursing, 30 (2012), 6-15. 

3. J. W. M. Aarts, A. G. Huppelschoten, I. W. H. van Empel, J. Boivin, C. M. Verhaak, J. A. M. Kremer, 
and W. L. Nelen, 'How Patient-Centred Care Relates to Patients' Quality of Life and Distress: A 
Study in 427 Women Experiencing Infertility', Human Reproduction, 27 (2012), 488-95. 

4. E. A. F. Dancet, T. M. D'Hooghe, W. Sermeus, I. van Empel, H. Strohmer, C. Wyns, D. Santa-Cruz, 
L. G. Nardo, D. Kovatchki, L. Vanlangenakker, J. Garcia-Velasco, B. Mulugeta, W. L. D. M. Nelen, 
and J. A. M. Kremer, 'Patients from across Europe Have Similar Views on Patient-Centred Care: 
An International Multilingual Qualitative Study in Infertility Care', Human Reproduction, 27 
(2012), 1702-11. 
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SP05 
 
High-Throughput Microfuidic Device for Motile Sperm Selection 
 
Krista Zeidan1, Reza Nosrati2, Lise Eamer2, Marion Vollmer2, Maria C San Gabriel1, David Sinton2, Armand 
Zini1.  
 
1Division of Urology, McGill University. 2Department of Engineering, University of Toronto. 
 
Introduction: Current techniques of semen processing and sperm selection used in preparation for IVF 
are crude and differ greatly from the natural in vivo processes. Recent studies have shown that 
microfluidic channels and microfluidic chips may be well-suited for sperm selection.  
 
Aim: To develop and test new microfluidic devices in their ability to separate viable, highly motile sperm 
with high DNA integrity from non-motile sperm and debris.  
 
Methodology: Semen samples were obtained from volunteer donors and loaded onto microfluidic 
devices with variable channel lengths and allowed to run for 10 min. Sperm motility and chromatin 
integrity (measured by sperm chromatin structure assay-SCSA and expressed as %DNA fragmentation 
index-DFI and % high DNA stainability - HDS) were evaluated in raw semen and in the channel outlets.  
 
Results: Video recordings of sperm movement within the micro-channel devices have shown that 
spermatozoa have a wall swimming bias. We have also observed that recovery from the channel outlet is 
low (~1% of the original sample) and decreases with increasing channel length. However, sperm %DFI 
was significantly lower in both the 6 mm and 9 mm channel outlets, compared to the raw semen samples 
(4.5 ± 2.0 vs. 11.5 ± 4.6 [6 mm] and 2.2 ± 1.9 vs. 12.9 ± 3.8 [9 mm]). Similarly, sperm %HDS was also 
significantly lower in the 6 mm and 9 mm channel outlets, compared to the raw semen samples (1.8 ± 1.2 
vs. 5.0 ± 2.1 [6 mm] and 0.7 ± 0.6 vs. 4.5 ± 2.0 [9 mm]).  Sperm %DFI and %HDS were lower in the 9 mm 
compared to the 6 mm channel outlets but the difference was not significant.  
 
Conclusions: These studies have shown that micro-fluidic devices can be used to rapidly recover highly 
motile sperm with high DNA integrity. These experiments may also help shed new light on the 
fundamental characteristics of human sperm motility.  
 
 
*Supported from a grant from CIHR 
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Effect of Sperm Selection by Annexin-V sorting Prior to ICSI in Ovum Donation Program in Unselected 
Males. Propespective, Randomized Trial 

 
Laura Romany, Garrido N, Motato YM, Aparicio B, Bellver J, Marcos Meseguer  
 
Instituto Valenciano de Infertilidad, Valencia, Spain. 
 
Introduction: Adequate selection of sperm could improve clinical outcomes in assisted reproduction. 
Apoptosis is more frequent in infertile men’s sperm and externalization of the phosphatidylserine (PS) is 
a symptom, which can be used to remove apoptotic sperm (AS) by magnetic activated cell sorting 
(MACS) based on Annexin V (AV) affinity to PS. The aim of this study was to determine the relevance of 
MACS removal of AS on fertilization rates, features of early embryo development, implantation and 
pregnancy rates when ICSI was performed in sperm samples from couples undergoing ovum donation 
(OD), with unselected males, this mean without % of DNA fragmentation or % of apoptosis studied. 

 
Methods: Prospective and randomized, double-blinded, controlled study including 263 infertile couples 
undergoing ICSI with OD. Patients enrollment occurred between October 2010 and December 2012 The 
couples were divided into two groups: MACS group (MG) (n=138) and control group (CG) (n=125). 
Semen specimens were prepared by swim up in the control group. In the study group swim-up was 
followed by MACS by incubation with AnnexinV-conjugated MicroBeads removing AS. ICSI was 
performed in 1322 oocytes in CG and 1337 in MG. 

 
Results: Similar results were obtained in all the parameters compared between groups; fertilization 
rates of 75.3% (CI95%71.6-78.9) vs. 72.1%(CI95%68.6-75.7), good quality embryos on day 2 of 53.7% 
(CI95% 50.3-57.1) vs. 51.8% (CI95% 48.3-55.3) and on day 3 of 54.2% (CI95% 50.7-57.6) vs. 48.9% 
(CI95%45.3-52.4) implantation rates of 42.2% (CI95%33.8-48.1) vs. 40.1% (CI95%34.8-49.6), pregnancy 
rates of 63.2% (CI95%54.7-71.6) vs. 68.6% (CI95% 60.2-76.9) and ongoing pregnancy rates of  
46.7(CI95% 37.8-55.5) vs. 52.3(CI95% 43.1-61.5) were found in MACS group compared with control 
group, none of them reaching statistical significance. 

 
Conclusions: Even though magnetic activated cell selection is a novel and efficient technology, applying 
MACS technology in unselected males undergoing ICSI with OD does not offer improvements in 
reproductive outcomes. Therefore our future research efforts should focus on selecting patients who 
may benefit from MACS procedure. 
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SP07 
 
The Application of Whole Genome Amplification in Preimplantation Genetic Diagnosis 
 
Li Zhang1 , Kalita Singh3,  Weon-Young Son 1 , Hananel Holzer1, Asangla Ao1,2  
 
1 Department of Obstetrics and Gynecology, 2 Department of Human Genetics, 3 Faculty of Medicine, 
McGill University, Royal Victoria Hospital, McGill University Health Centre (MUHC) Reproductive Center, 
Montreal, Quebec, Canada 
 
Key words: whole genome amplification (WGA), multiple displacement amplification (MDA), allele drop 
out (ADO), PGD, Hunter’s syndrome 
 
Background and objective: Preimplantation genetic diagnosis (PGD) for inherited disorders has been 
used for more than twenty years. Due to the minute amount of available genomic DNA, the risk of 
misdiagnosis is high. WGA is to amplify a limited DNA sample to generate a new sample that is 
indistinguishable from the original but with a higher DNA concentration and the original sequence 
representation. WGA in PGD for monogenic disorders decreases the pre-PGD workup, and simplifies 
the combination of different indications, such as aneuploidy screening and SGD, in one PGD cycle. MDA 
is currently the best-suited method of WGA for PGD. Here we present the development and future 
application of WGA for a genetic disease in a PGD cycle. 
 
Materials and Method: In 2011, one couple (both-29-year-old) was referred to our center. The female 
had one affected brother with Hunter’s syndrome, and both of them inherited the same mutation 
c.1265G>A in IDS gene (X-chromosome) from their mother. Single lymphocytes were collected and 
genomic DNA was extracted from patient’s family members. Single cell samples underwent WGA, and 
further specific PCR assays were carried out by using WGA product as the template. The efficiency of 
single cell diagnosis after WGA was analyzed and compared with standard nested PCR in IDS gene and 
13 polymorphic markers for chromosomes 7, 19, 21, and X. A standard ICSI-IVF cycle followed by day 3 
biopsy procedure was performed. Fluorescent-based multiplex PCR was used, and embryos diagnosed 
as unaffected were transferred on day 5 post fertilization. The study was approved by Clinical Ethics 
Board of MUHC. 
 
Results: In the pre-clinical experiment, the overall amplification rate was same for both WGA and 
standard nested PCR procedures. However, ADO rates were different; 14% and 5%, respectively. In 
spite of the higher ADO rate in WGA samples, the accuracy of genetic diagnosis wasn’t affected.  
In IVF-PGD cycle, 11 embryos were biopsied, and all yielded results following specific nested PCR 
protocol for the case. Seven embryos were diagnosed as unaffected, three were diagnosed as affected, 
and one was chromosomally abnormal. One normal embryo was transferred, resulting in singleton 
pregnancy and a healthy child was delivered. Three unaffected good quality embryos were frozen for 
the patient’s future use.  
Donated spare embryos were collected and diagnosis was performed by WGA protocol, the results 
fully corroborated with the nested PCR approach used in the clinical cycle. 
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Conclusion: Although the ADO rate is higher in WGA procedure compared to standard nested PCR 
approach, the overall accuracy of diagnosis is similar in both procedures. In the future, the application 
of WGA in SGD-PGD should be considered, especially in complicated cases, such as monogenetic 
diseases combined with HLA typing and/or aneuploidy screening, and couples with more than one 
genetic diseases.  
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Elevated Day-3 FSH Should Not Disqualify Patients from Attempting In Vitro Fertilization 
 
Maria Lao1, Murid Javed1, Afsaneh Zaman1, & Essam Michael1,2 

1Astra Fertility Group, Mississauga, Ontario, 2McMaster University, Hamilton, Ontario 
 
Introduction: Patients with elevated FSH levels typically present a treatment and counseling challenge. 
Elevated day-3 FSH levels are often considered indicative of a poor fertility outcome, leading experts to 
recommend oocyte donation as the preferred treatment. We retrospectively analyzed the data of 
patients receiving treatment at our clinic and compared pregnancy rates based on varying levels of day-
3 FSH. 
 
Methods: From January to December 2012, 451 patients receiving IVF treatment were divided into 
three groups based on day-3 FSH levels: FSH < 10, 10-12 and >12-15 mIU/mL. A minimum of three antral 
follicles were required to start ovarian stimulation in all groups. Antral follicle count, number of oocytes 
retrieved, fertilization rate, embryo transfer, chemical and clinical pregnancy rates were recorded and 
compared.    
 
Results: The results of this study indicate that elevated day-3 FSH does not signify poor oocyte quality. 
Similar clinical pregnancy rates can be achieved in patients with elevated day-3 FSH, compared to those 
with FSH <10 (Table 1).  Cycles started with day-3 FSH values of <10, 10–12 and >12-15 mIU/mL had 
clinical pregnancy rates per embryo transfer of 45, 42, and 43%, respectively.  
 
Table 1: In vitro fertilization outcome in patients with varying levels of day-3 FSH 
 

FSH (N) 
Age 

Antral 
Follicles 

 
Oocytes 

Retrieved 
Percent 

Fertilized 

Embryo 
Transfers 

# (%) 

Chemical 
Pregnancy 

per ET # (%) 

Clinical 
Pregnancy 

per ET # (%) 

<10 (384) 
35 ± 

5 
9 ± 5 

 
10 ± 7 82 ± 22 324 (84) 190 (59) 147 (45) 

10-12 (42) 
38 ± 

4 
8 ± 5 

 
5 ± 3 75 ± 30 31 (74) 17 (55) 13 (42) 

>12 - 15 
(25) 

38 ± 
4 

9 ± 5 
 

5 ± 4 71 ± 26 21 (84) 13 (62) 9 (43) 

 

Conclusion: FSH secretion is a dynamic central endocrine response to underlying changes in ovarian 
function and environment. Elevated day-3 FSH, however, is not a contraindication to IVF/ICSI treatment. 
These patients should be counseled appropriately and therefore should not be denied the benefits of 
IVF based solely on their basal FSH level. Our study indicates that these patients may respond well to 
stimulation and thus, should not be discouraged from perusing IVF treatment with their own oocytes. 
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Sperm DNA and Chromatin Integrity in Semen Samples Used for Intrauterine Insemination 
 
Maria C San Gabriel1, Abdullah Alkhayal1, Krista Zeidan1, Khaled Alrabeeah1, Diana Noel2, Rachelle 
McGraw2, Simon Phillips2, Francois Bissonnette2,3, Isaac Jacques Kadoch2,3, Armand Zini1. 
 
1Division of Urology, McGill University. 2OVO Fertility Clinic and 3Department of Obstetrics and Gynecology, 
Centre Hospitalier de l'Universite de Montreal, Montreal, Quebec, Canada. 
 
Introduction & Objective: Previous studies have shown that the extent of sperm DNA damage is high in 
patients with poor semen parameters. However, only few studies have examined the semen samples of 
men with mild male factor infertility. In this prospective study, our objective was to evaluate sperm DNA 
and chromatin integrity in semen samples of men with mild male factor infertility. 
  
Methods: Semen samples were obtained from 102 consecutive non-azoospermic men (78 
normozoospermic, 15 asthenozoospermic, and 9 oligozoospermic) enrolled for intrauterine 
insemination (IUI) treatment cycles and 15 fertile controls. All participants signed an informed consent. 
Standard semen parameters and sperm chromatin and DNA integrity were assessed and compared 
between the groups. Sperm chromatin quality was assessed by (1) aniline blue staining (AB is specific to 
histone lysines), (2) iodoacetamide fluorescein fluorescence (IAF targets free protamine sulfhydryl 
groups) and (3) sperm chromatin structure assay (SCSA) with the results expressed as % DNA 
fragmentation index (%DFI). 
 
Results: The mean (±SD) percentage of spermatozoa with positive IAF fluorescence was significantly 
higher in the IUI population compared to fertile controls (17% ± 10% vs. 8% ± 6%, P=0.0011) and also in 
the normozoospermic subset (n=78) compared to controls (16% ± 9% vs. 8% ± 6%, P<0.0001, ANOVA). 
We also observed a trend toward lower %progressive motility, and higher %AB staining and %DFI in the 
IUI group compared to controls but this did not reach statistical significance.  We observed significant 
relationships between sperm %DFI and progressive motility (r=-0.40, P<0.0001) and between positive AB 
staining and IAF fluorescence (r=0.58, P<0.0001). 
  
Conclusions: The data indicate that sperm chromatin integrity may be abnormal in men enrolled in IUI 
treatment cycles, despite the fact that most of these men are normozoospermic.   
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SP10 
 

Timing of the Last Dose of Prometrium Prior to Embryo Transfer, and its Effect on Pregnancy Rates 
 
Marty Sullivan, Christopher Lindsay, Brad Link, Kim Parker, Judy Fleetham, Calvin Greene, Debbie Billay 
 
Regional Fertility Program Inc. Calgary Alberta 
 
Objectives: to determine if the administration of Prometrium close to the time of the embryo transfer 
has a measurable effect on pregnancy rates for the high prognosis patients, and those undergoing a 
thaw transfer. 
 
Study methods: From 2010 to 2012, the study included 415 high-prognosis patients out of a total of 
1793 patients that underwent fresh transfers at the Regional Fertility Program.  Additionally, 1540 
patients underwent a thaw cycle over the same time period.  The time interval, in minutes, from the last 
dose of Prometrium until the embryo transfer was divided into: Group 1 – no Prometrium on the day of 
transfer; Group 2 – Prometrium within 200 minutes; Group 3 – between 300 and 400 minutes; Group 4 
– greater than 400 minutes. 
 
Results: The overall pregnancy rates for fresh transfers were 57.5 for 2010, 54.4 for 2011 and 53.3 for 
2012.  Chi2 analysis showed no difference in any of the 4 groups when compared to the overall values.  
The same result was found for the 4 groups of high prognosis patients which had pregnancy rates of 
69.3, 71.2 and again 71.2 for 2010, 2011 and 2012 respectively.  Pregnancy rates for the thaw patients 
were not different: 50.8, 45.6 and 50.7 for 2010, 2011 and 2012 respectively. 
 
Conclusion: When or if Prometrium is taken prior to embryo transfer has no effect on the pregnancy 
rate.  It may then be advantageous to not have the patient administer Prometrium on the day of the 
transfer and in so doing, make cleaning of the cervix less time consuming. 
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SP11 
 
Decrease Male Fertility in Obese Rats is Associated with Testicular Up-Regulation of Ghrelin and Down 
Regulation of Stem Cell mRNAs: A Protective Role of Regular Exercise 
 
Mesfer Alshahrani1, Fahaid Alhashem1, Mohammad Alsuniadi1, Mohammad Sarhan1, Mohammad 
Adnan2, Mahmoud Alkhateeb1 

 

1King Khaled University. 2Saud Bin-Abdulaziz University 
 
Riyad Alessa1, Hussein Sakr , king Khaled University  
 
Introduction: The mechanism underlying obesity-associated male infertility remains elusive. Increased 
oxidative stress and hormonal imbalance have been hypothesized to underlie infertility. First aim to 
assess levels of expression of Stem Cell Factor (SCF) and Ghrelin in rats' testes of High Fat Diet-induced 
obesity in relation to reproduction function, and second to examine if Orlistat and exercise have any 
normalizing effects.  
 
Methods: Male Wistar rats (n = 40, 8 wk-old) were divided into four groups. Group I: fed a standard diet 
(12% of calories as fat); Group II:  fed a high fat diet (HFD) (40% of calories as fat); Group III: fed a HFD 
with a concomitant dose of Orlistat (200 mg/kg); Group IV: fed HFD and underwent daily swimming 
exercise. Administration of HFD, Orlistat and exercise protocol lasted for 12 weeks after reproduction 
hormones levels were measured and semen analysis with molecular expressions of ghrelin and CSF were 
performed.  
 
Results: HFD fed-groups showed a clear state of obesity characterized by hyperlipidemia and decreased 
levels testosterone (71.83%). FSH, LH and ghrelin were decreased (41.78%) (33.37%), (66.68%) 
respectively, while Estradiol and Leptin were increased by (51.83% ) and (185.7% ), respectively. 
Decreased sperm count (76.8), motility (44.72%), as well as increased abnormal morphology 
(47.09±3.28 %) were observed. Testicular expression of SCF (soluble and transmembranous) were down 
regulated with a more profound effect on soluble SCF and ghrelin expression was up regulated in HFD 
rat group. While highly more significantly evident with exercise, Orlist administration alone or exercise 
alone in HFD rats ameliorated the disturbed endocrine and semen parameters but exercise alone down 
regulated ghrelin and up regulated SCF expression in rats' testes to normal levels.  
 
Conclusion: Stem Cell Factor is decreased and Ghrelin is increased in obese rats, which is normalized 
effectively by exercise. 
 
This research was funded by King Khalid University, Abha, Saudi Arabia  
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SP12 
 
Prospective Blinded Study of 1000 Consecutive Patients with Probable Polyps Seen on Transvaginal 
Ultrasound (US). How Accurate is US? 
 
Michael Hartman1, Alex Hartman2 
 
1Discipline of Obstetrics and Gynecology, Memorial University of Newfoundland. 2True North Imaging. 
 
Objective: The purpose of this study was to assess the accuracy of a diagnosis of probable endometrial 
polyp on transvaginal ultrasound (US) compared to subsequent sonohysterography (SHG). 
 
Methods: This prospective blinded study selected 1000 consecutive patients diagnosed with 
endometrial polyps on transvaginal US who within 48 hours had a SHG. Multiple factors assessed 
included patient age, size of polyp, number of polyps, submucosal fibroids, intramural fibroids, 
adenomyosis, location of the polyp, blood flow, abnormal bleeding and endometrial thickness. Pearson's 
chi-square test for independence and independent samples T-tests were performed. 
 
Results: 28.1% patients with polyps on transvaginal US did not have polyps on SHG. In addition, 18.3% 
had 2nd polyps not seen on US. Only size of the polyp, multiple polyps, submucosal fibroids, 
adenomyosis, location of the polyp and blood flow to the polyp were significantly associated with 
detection of a polyp on US (p <0.05). There was a significant difference in the mean age and endometrial 
thickness between the two groups (df = 998, p < 0.01). 
 
Conclusions: The "false positive" rate for endometrial polyps on US compared to SHG was 28% with a 
further 18% having 2nd polyps missed on US. Factors associated with improper detection, included age, 
endometrial thickness, polyp size, multiplicity, submucosal fibroids, location of polyps, adenomyosis and 
blood flow. Intramural fibroids and abnormal bleeding did not prove to be significant. 
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Overview of Risk Factor Management for Musculoskeletal Disorders among Sonographers Working in 
Fertility Centres 
 
Mihaela Mihaescu 

 
Ottawa Fertility Centre, Ottawa, Ontario, Canada 
 
Introduction: Many sonographers experience work-related musculoskeletal injuries1; in particular, 
working in a fertility centre may increase the incidence/risk of musculoskeletal disorder (MDS) in 
sonographers. This increased risk comes from routinely performing endocavitary (transvaginal) 
scanning, which is very repetitive in nature and with a limited range of motion. The injuries associated 
with musculoskeletal disorders in sonographers may include carpal tunnel syndrome, epicondylitis of 
the elbow, neck and back strains, shoulder capsulitis, tendonitis or tenosynovitis  (Centers for Disease 
Control and Prevention 2006; Evans, Roll and Baker 2009; Schoenfeld, et al. 1999) 
 
Methods: A systematic literature review was performed to identify relevant peer reviewed studies 
addressing incidence of workplace related MDS injuries, in the general population of sonographers as 
well as in the transvaginal specialty sub-population. A review of available tools through other centres 
and the government was completed to develop a needs based assessment of resources availability for 
those encountering musculoskeletal injuries.   
 
Results: The likelihood of experiencing an occupational musculoskeletal disorder and the timing of its 
onset depend on a variety of factors. These factors can be: biomechanical (posture, motion, force), 
workspace ergonomics, workload management, appropriate training, early reporting, or the individual 
(the person’s age, gender, BMI, fitness level) (Monnington, et al. 2012). While studies have tried to 
establish the incidence and prevalence of MSD among sonographers (Evans, Roll and Baker 2009) they 
have not focused specifically on transvaginal scanning. The invariable way of performing this type of 
ultrasound exposes the professionals to a new level of MSD risk.  
Training about adequate MSD prevention protocols should be an integral part of a sonographer’s 
educational instruction. Resources do exist for centres to use as a method of workplace assessment, risk 
reduction and injury management; however, it appears that the availability of these resources is not 
well known by organizations or sonographers themselves. Further centre-specific strategic plans should 
be developed in support of prevention awareness and maintenance. 
 
Conclusion: This literature review investigates the increased risk of MSD among sonographers 
performing almost exclusively transvaginal ultrasounds. The aim of this study is to raise awareness on 
the risks and implications of injuries in order to encourage the development and organizational use of 
strategies to prevent musculoskeletal injuries. 
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Does Profession Affects Semen Parameters? 
 
Murid Javed, Maria Lao, Afsaneh Zaman, Essam Michael 
 
Astra Fertility Group, Mississauga, ON, Canada 
 
Introduction: Increased testicular temperature, mental stress, air pollution and welding fumes are some 
of the factors reducing semen parameters.  A statistically significant increase in sperm motility was 
observed after cessation of heat exposure.  We retrospectively analyzed semen parameters in infertile 
couples seeking treatment at our clinic.  The objective was to investigate whether any particular 
occupation has any effect on the semen parameters. 
 
Methods: Semen samples from men seeking IVF/ICSI treatment during January 2012 to March 2013 
were investigated.  Total motile sperm in the ejaculate according to WHO Criteria 5th Edition was used to 
divide patients to two groups; normal semen sample group and poor sample group.  Each couple was 
included only once to avoid duplication.  Poor semen parameters due to medical reasons like vasectomy 
reversal were also excluded. Men over the age of 45 were also excluded. Parameters recorded were; 
patient age, semen volume, total sperm count, total motile sperm per ejaculate and occupation. 
 
Results: Data from 130 men qualified for inclusion in the study were summarized.  Men in both groups 
had similar age.  The poor samples belonged to the following occupational categories; professional 
drivers = 10, IT Professionals = 10, managerial positions = 8, documentation/admin = 5, chefs = 2, welder 
= 2 and banker = 1.  The semen values in both groups are given below. None of these professions was 
represented in the control group with the exception of one banker, one cab driver and three managers. 
 
Table 1:  Seminal parameters in male patients with normal and poor sperm parameters 

Parameter Age (years)     Volume (mL)     Total Sperm Total Motile Sperm 

 
Normal values /Control 
(92) 

 
36.9 ± 0.4 

 
3.1 ± 0.1 

 
156.1 ±  9.1 

 
81.7 ±  5.3 

 
Poor Samples (38) 

 
36.3 ± 0.7 

 
2.6 ± 0.21 

 
16.3  ±  3.2 

 
3.2  ±  0.7 

     

 
 
Conclusions: From the results of this study, it appears that sperm concentration and motility are 
severely compromised in men in professions where gonadal health is likely to be comprised due to 
increased temperature, mental stress or environmental toxins.  Information obtained from this study is 
valuable in counseling men seeking infertility treatment.  Patient’s education to identify cause and its 
elimination will help improve semen parameters. 
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Isolated Teratospermia and Pregnancy Outcomes at In Vitro Fertilization and Intra-Cytoplasmic Sperm 
Injection 
 
 Niamh Tallon1, Jon Havelock2, Chad Van Tongeren1 

 

1Department of Obstetrics and Gynecology, University of British Columbia.  2Pacific Centre for 
Reproductive Medicine 
 
Introduction: Sperm morphology is thought to be predictive of pregnancy outcome in vivo, at IUI and in 
IVF cycles (1,2,3). However, the assessment is very subjective and has led to more men being identified 
as having teratospermia. Many clinical studies have tried to evaluate a difference in fertilization rates 
when there is teratospermia, as defined by Kruger’s criteria (4,5,6,7). Our objective was to determine 
the clinical pregnancy rate after standard in vitro fertilization (IVF) and intracytoplasmic sperm injection 
(ICSI) treatment cycles, when isolated teratospermia (IT) presented on pre-treatment sperm screen. This 
should determine if ICSI should be offered when IT is present. We hypothesized that pregnancy rates 
would be comparable, regardless of fertilization method. 
 
Materials and Methods: Retrospective cohort study, reviewing all cases of IT at IVF and ICSI cycles, as 
assessed at a single fertility center over the years of 2009-2011 inclusive. 
 
Results: The fertilization rate after standard IVF was higher (76.3%) than with ICSI (63.8%), p=0.0001. 
The normal fertilization rate was also higher after IVF (63.7%) as compared to ICSI (52.9%), p=0.0002. 
Consequently, the proportion of patients with excess embryos to cryopreserve was greater after IVF 
(85/195, 43.6% versus 46/120, 38.3% at ICSI, p=0.04) but with a similar median number of embryos 
frozen amongst those with cryopreservation (4.14 +/- 0.62 IVF and 4.65 +/- 0.53 ICSI, p=0.79). The 
overall clinical pregnancy rate (CPR) was 58.8% per embryo transfer cycle (52.9-64.4%, 95% CI) and 
there was no statistical difference in CPR between IVF and ICSI treatment cycles (58.5% versus 59.3% 
respectively, p=0.99).  
 
The secondary analysis failed to demonstrate a relationship between extent of abnormal morphology 
and clinical pregnancy rate using either Krugers’ morphology assessment or by teratospermic index, 
p=0.99. 
 
Conclusions: Amongst a cohort with IT, clinical pregnancy rates are comparable despite fertilization 
method used. ICSI as a treatment for IT did not improve the fertilization rate or the proportion of 
patients with embryos to cryopreserve. There does not appear to be a relationship between severity of 
sperm abnormality and success of pregnancy in this small cohort study. 
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Anti-Mullerian Hormone (Generation II assay) in Assessment of Ovarian Reserve and Prediction of IVF 
Outcomes 
 
Nicole Paterson1,2, Michelle Im,2, Ellen Greenblatt1,2 
 

1Centre for Fertility and Reproductive Health, Mount Sinai Hospital, Toronto, Ontario, Canada. 
2University of Toronto, Toronto, Ontario, Canada. 
 
Introduction: Anti-Mullerian Hormone (AMH) has been identified and used as a marker of ovarian 
reserve (OR) prior to IVF.  In recent years, a standard AMH assay (Generation II) has been developed 
replacing the Diagnostic Systems Lab and Immunotech assays.  Therefore, the predictive value and 
accuracy of AMH, using the newer assay, needs to be established to provide clinically useful 
interpretation. This study sought to confirm correlation of AMH, using the Generation II assay, with 
other markers of OR and to evaluate AMH as a predictor of IVF outcomes.   
 
Methods: Retrospective cohort study of 312 infertility patients who had undergone day 3 OR testing 
(AFC and FSH) and serum AMH testing between 08/2011-07/2012.  Serum was assayed for AMH using 
the Generation II ELISA assay (Beckman Coulter Inc.). 173 women underwent IVF+/-ICSI within 6 months 
of measurements.  OR markers were compared using correlation coefficients and receiver operator 
curves were calculated for prediction of poor ovarian response (POR, defined by cycle cancellation or <4 
ooctyes retrieved).  
 
Results: 

 
Ovarian Reserve Measures  

Descriptive Data  Mean 95% CI 

Age 37.0 36.5-37.4 

Day 3 FSH (IU/L) 8.4 7.9-8.8 

AFC 12.1 11.1-13.1 

AMH (pmol/L) 10.3 8.8-11.8 

     n=312 
 

Of the standard measures of OR (n=312), a significant inverse correlation (P<0.0001) was found between 
FSH and AMH, (R2=0.06) and FSH and AFC (R2=0.06).  The strongest correlation was between AFC and 
AMH (R2=0.45).  In those patients who underwent IVF AMH was the strongest predictor of POR versus 
AFC or FSH based on receiver operator curves (AUC=0.87, 0.84 and 0.80 respectively).  An AMH cut off 
of 1 pmol/L provided a higher sensitivity (46%) and specificity (94%) for prediction of POR than using FSH 
>10 IU/L or AFC < 6. The negative predictive value (NPV) was 91% and positive predictive value (PPV) 
57%.  None of the ovarian reserve markers correlated with pregnancy rate.    
           
Conclusion: AMH, using the Generation II assay, correlated well with other OR markers and was the 
strongest marker for prediction of POR.  Using the Generation II assay an AMH cut off of 1 pmol/L is 
clinically useful for providing reassurance to patients considering IVF, but cannot be used for restriction 
of IVF given the low sensitivity and PPV.   
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A Survey of Canadian Infertility Physicians on the Use of Uterine Artery Embolization 
 
Nicole Paterson1,2, Rebecca Arthur1,2 
 

1 University of Toronto, Toronto, Ontario; 2 Centre for Fertility and Reproductive Health, Mount Sinai 
Hospital, Toronto, Ontario. 
 
Introduction: Uterine artery embolization (UAE) is a modern and minimally-invasive         technique for 
the treatment of uterine fibroids.  There has been increasing acceptance for performing UAE in 
reproductive-aged women, despite limited data on the risks for patients who desire future fertility.  This 
survey aims to establish what the current practice patterns are of Canadian infertility physicians with 
regard to the use of UAE in patients desiring future fertility. 
 
Materials and Methods:  A cross-sectional survey was performed.  Physician members of CFAS were 
sent an email invite and one subsequent reminder to complete the electronic survey.  Inclusion required 
respondents to be currently practicing infertility related medicine in Canada.  Qualitative analysis of 
responses was performed. 
 
Results: Of 202 physician members surveyed, 43 responded, for a 21% response rate.  The majority of 
respondents, were REI fellowship trained physicians, practicing in cities of >1 million in population, for 
more than 15 years. 
Most respondents (94%) do not feel there is adequate safety data to offer UAE to patients with fibroids 
who desire future fertility.  Most (86%) think UAE decreases ovarian reserve.  Three quarters of these 
respondents believe this decrease would lead to actual clinical effects.  
Almost all respondents would not support the use of UAE in patients with a fibroid and unexplained 
infertility (97%) or recurrent pregnancy loss (89%).  However, some may support the use of UAE if a 
patient continued to be symptomatic despite prior uterine preserving surgeries (65%) or if she was not a 
suitable candidate for a myomectomy (81%). 
Most respondents (90%) have not increased their frequency of referrals for UAE over the past few years.  
And only one-third of respondents thought that future literature regarding the effects of UAE on fertility 
would be reassuring. 
 
Conclusions: Results suggest that the majority of CFAS physician members do not currently support the 
use of uterine artery embolization in women with fibroids who still desire future fertility.  Concern for 
the effects of UAE on ovarian reserve was evident and, in the absence of new research findings to the 
contrary, will continue to limit its application in this patient population.      
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Development of a Telomere Length Assay for Human Spermatozoa 
 
Pamela L. Chan1,3, Shlomit Kenigsberg3, Sergey Moskovtsev2,3, Clifford Librach1,2,3,4  
 
1Departments of Physiology, Faculty of Medicine, University of Toronto, Ontario, Canada. 2Obstetrics 
and Gynecology, Faculty of Medicine, University of Toronto, Ontario, Canada. 3CReATe Fertility Center, 
Ontario, Canada. 4Department of Obstetrics & Gynaecology, Women’s College Hospital; Ontario, 
Canada. 
 
Objective: Telomeres perform multiple roles essential to the stabilization and protection of DNA, and 
are indicative of cellular replicative capacity. In spermatozoa, telomeres are highly elongated and 
hypothesized to support cellular divisions during early blastocyst development. The purpose of our 
study is to determine whether male fertility is characterized by an optimal telomere length in 
spermatozoa. We intend to optimize the terminal restriction fragment (TRF) assay for use in human 
spermatozoa to correlate telomere length of sperm with embryo development and pregnancy outcome 
following IVF. Telomeres are highly susceptible to damage by reactive oxygen species (ROS). We 
hypothesized that ROS may accumulate over time in sperm samples when incubated in vitro. The 
influence of incubation on DNA and telomere integrity was critical to evaluate since sperm samples are 
only available for research following overnight incubation – in the event of unsuccessful fertilization, 
Rescue ICSI is implemented. This optimization process was necessary to ensure accurate representation 
of initial DNA and telomere characteristics of IVF samples obtained for research. 
 
Methods: Sperm from four normozoospermic patients was prepared according to standard IVF 
protocols and incubated overnight. Three aliquots were analyzed: post-wash on the day of collection, 
and post-incubation from the upper and lower fractions. Each sample was subjected to computer-
assisted semen analysis (CASA), vitality staining, and DNA extraction for evaluation of DNA quality and 
telomere integrity. DNA quality was assessed using gel electrophoresis of undigested DNA.  
 
Results:  Three distinct fractions of spermatozoa were successfully isolated for analysis: highly motile 
(67.6% ± 10.2) and viable (93.5% ± 5.3) spermatozoa before and after incubation, in addition to fractions 
with a statistically significant decline in motility (29% ± 17.4, p=0.0038) and viability (73% ± 7.3, 
p=0.0213) following incubation. Despite changes in semen parameters, sperm isolated from each 
fraction possessed high quality DNA (>48 kb), indicating successful preservation of DNA integrity.    
 
Conclusions: Our data suggests that sperm DNA is not compromised by the overnight incubation 
process, and therefore samples can be acquired for TRF analysis at any stage during the clinical IVF 
incubation protocol. The findings of this study help to validate the timing of sample collection and allow 
us to begin our primary studies investigating associations between telomere length and IVF outcome.  
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Quantifying exosomes and characterizing exosomal proteins in human seminal fluid 
 
Parshvi Vyas1,2, Paula Mackie1, Sergey Moskovtsev1,3, Shlomit Kenigsburg1, and Clifford L. Librach1,3,4,5  
 
1CReATe Fertility Centre. 2Division of Human Biology, University of Toronto. 3Department of Obstetrics & 
Gynaecology, University of Toronto. 4Department of Physiology, University of Toronto. 5Division of 
Reproductive Endocrinology and Infertility Department of Obstetrics and Gynecology, Women’s College 
Hospital, Toronto, Ontario, Canada. 
 
Introduction: Exosomes are membrane-bound extracellular vesicles produced by cells and secreted into 
the surrounding extracellular matrix. They range in size from 30-150 nm and are secreted from nearly 
every tissue in the body. The recent discovery that these small vesicles contain functional proteins, 
mRNA, and miRNA suggest an important role in cell-to-cell communication. Seminal fluid, in particular, 
contains a mixture of extracellular vesicles predominately originating from the prostate (prostasomes) 
and epididymis (epididymosomes).  Our objective was to develop and validate assays for the isolation 
and analysis of exosomes in human seminal fluid. 
 
Methods: After obtaining informed consent excess human seminal fluid samples (n=10) were collected 
following completion of routine analysis for fertility. Using a commercial extraction buffer (ExoQuick: 
System Biosciences) that selectively precipitates particles less than 1000 nm in size, we isolated 
nanoparticles from several samples and visualized them using NanoSight Tracking Analysis (NTA).  NTA 
uses Brownian motion to measure the size of each particle detected and compiles a distribution curve 
based on concentration. Proteins were also extracted from the isolated particles and separated using 
SDS gel electrophoresis. Bands of interest were excised and analyzed by mass spectrometry. 
 
Results: The average nanoparticle concentration in  the seminal fluid was 1.81x 1012 ±1.8 particles per 
ml. However, the size distribution and concentration of nanoparticles was unique for each individual. 
Proteins extracted from the isolated particles ranged in size from approximately 15- 130 kDa and inter-
individual differences were again observed. Protein bands that were unique to a given sample were 
excised and identified by mass spectrometry. The proteins identified can be classified by function: 
transporters and protein trafficking class of proteins (lactotransferrin, prolactin-inducible protein), signal 
transduction (Zinc-alpha-2-glycoprotein) and enzymes (Aminopeptidase N precursor, Human prostate-
specific antigen)1.  
 
Conclusions: The inter-individual variation that we observed in nanoparticle concentration and protein 
composition within these extracellular vesicles could be related to sperm function. Studies in progress 
will determine if there are abnormalities arising from the packaging and distribution of these 
extracellular vesicles that are associated with infertility.  
 
Utleg AG, Yi EC, Xie T, Shannon P, White JT, Goodlett DR, Hood L, Lin B. 2003. Prostate 56:150-161 
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Excellent Outcomes in 4773 Donor Egg Transfers Despite Fewer Oocytes and Fewer Embryos 
Transferred Due to Shared Donor Oocytes, Egg banking and Elective Single Embryo Programs 
 
Robert J Stillman, Michael J. Levy, Josh Lim, Christine Tsui, Kevin S Richter 
 
Shady Grove Fertility Reproductive Science Center, Rockville, Maryland, USA 
 
Introduction: The risks of multiple pregnancy have led to increases in elective single embryo transfer 
among recipients of donor oocytes undergoing IVF treatment at a large private fertility center in the 
United States. At the same time, increased sharing of cohorts of donated oocytes among multiple 
recipients in our program as an efficient use of donor resources and to reduce recipient costs, plus the 
introduction of a vitrified oocyte donor egg bank, have reduced the numbers of inseminated oocytes per 
recipient, further increasing the proportion of transfers that are single. The purpose of this study was to 
evaluate the effect that the increasing proportion of single embryo transfers has had on pregnancy rates 
and on multiple pregnancy rates per transfer. 
 
Materials and Methods: Clinical records of all 4773 fresh embryo transfers following IVF using donor 
oocytes through the years 2004-2012 were reviewed retrospectively. For each year, the proportion of all 
transfers in which a single embryo was transferred, and also in which a single embryo was electively 
transferred (defined as transfer of a single embryo with cryopreservation of one or more additional 
good quality embryo), was determined. 
 
Results: The proportion of all donor oocyte IVF embryo transfers that were single increased from 6% in 
2004 to 62% in 2012, as a result of increasing emphasis on eSET along with reductions in the numbers of 
oocytes inseminated per recipient cycle (from >15 in 2004 to <9 in 2012 and as low as 4 mature oocytes 
each). Clinical pregnancy rates per fresh transfer remained above 61%, while the multiple pregnancy 
rate for all transfers declined from 47% in 2004 to13% in 2012. 
 

 2004 2005 2006 2007 2008 2009 2010 2011 2012 

Transfers 295 396 379 371 533 528 629 746 896 

eSET/ET(%) 5.1 7.3 17.9 22.5 14.7 19.9 40.9 43.3 45.3 

All SET/ET (%) 5.8 8.8 22.4 25.1 17.1 22.0 44.8 57.5 61.6 

Clin Preg/ET (%) 64.8 66.2 64.1 61.2 61.9 62.3 65.5 63.6 61.3 

Mult/Preg (%) 46.6 50.0 39.9 36.1 35.4 36.8 28.9 20.7 13.3 

 
Discussion: Our results show that the risk of multiple pregnancy among the donor oocyte recipients can 
be dramatically reduced without compromising pregnancy rates even when expanding single embryo 
transfers to the majority of transfer cycles. 
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“The G Power”: Using a Group Model to Support People in Their Journey of Family Building Using 
Donor Conception 
 
Samantha Yee3,4, Vince Londini1,2 
 
1Executive Director, Southwestern Ontario Donor Conception Support Network. 2Kelley School of 
Business, Indiana University.3Social Worker, Centre for Fertility and Reproductive Health, Mount Sinai 
Hospital. 4Factor-Inwentash Faculty of Social Work, University of Toronto 
 
Introduction: The Southwestern Ontario Donor Conception Support Network (SODCSN) is a support 
group founded in the late 1990s in London, Ontario. The group aims to reduce social isolation of 
prospective parents and donor-conceived families through networking, peer support, and education.  
Participants include a mixture of people who are either in the decision making process of using donor 
gametes, who are parent-to-be or have become parents through donor conception. 
 
Since 2012, SODCSN has also conducted meetings in Toronto with encouraging attendance rates; 35 
adults and 12 children at the latest Toronto meeting. 
 
Methods: Fifty-eight evaluation forms voluntarily returned by participants in four support group 
meetings (Toronto: April & October 2012, April 2013; London: April 2013) were analyzed. A total of 78 
written comments were collected from a group activity during the April 2013 meetings. These 
comments were categorized to identify concerns and challenges related to donor conception.  
 
Results: The majority (53%) of participants discovered the existence of the donor conception support 
group meetings through fertility clinics and mental health professionals (most from two specific IVF 
clinics). The remaining learned of the groups through the Infertility Network (14%), Internet search 
(16%) and others (17%). ‘Education’ was identified as the most common reason for attending the group 
(48%), followed by the desire to ‘Network’ (36%).  
 
Five main concerns identified by participants in group activities are: 1) how to talk with their children 
regarding the nature of conception; 2) how to help their children to develop a healthy self identity in the 
face of social stigma; 3) health risks from donor gametes; 4) the need and desire for accurate donor 
information; and 5) reactions of their children if and when they contact the identity release donors or 
other genetic linked siblings.  
 
Conclusion: The exact number of patients seeking third party reproduction in Canada is unknown, 
although it is estimated that there are many. Support group is an effective model to empower people 
who are in decision making process or have chosen to use donor gametes to build their families. Data 
from the collected evaluation forms suggest that clinic promotion of the meetings to patients is the 
most effective means to raise awareness of donor conception resources that are otherwise unknown to 
them.  
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Embryo Transfer, Fresh versus Frozen, is it Time to Reconsider the Established Practice?  
 
Samuel Soliman, Rania Baydoun, Hala Gomaa 
 
NewLife Fertility Center, Mississauga, Ontario, Canada 
 
Introduction: Implantation failure with good quality embryos remains a significant limiting factor in IVF 
success. Several studies have shown that endometrial synchrony plays a crucial role in implantation.  
High Estradiol levels during IVF stimulation have been shown to impact the window of implantation in 
fresh embryo transfer.  Traditionally, fresh embryo transfer was superior to frozen embryo transfer. 
Recently with the introduction of vitrification, superior results were obtained with frozen embryos.  
Recent studies randomized and non-randomized have shown potential for improved implantation with 
Frozen embryos. In this study we present our experience with frozen embryo transfer.  
 
Method: The study is a prospective non randomized trial, conducted at New Life Fertility Centre. In 
2009-2011, freeze all cycles were done based on specific criteria. These include:  Estradiol above 15,000 
pmol/L,  patients with early OHSS symptoms, premature LH surge, estradiol drop of more than 20%,  
Progesterone levels above 2.5 ng/L (7.8 pmol/L) and Endometrium less than 7 mm in thickness.  In 2012 
all patients with day 5 embryos were assigned to the freeze all group.  We collected and analyzed data 
of all infertile women who were treated with IVF/ICSI and had fresh embryo transfer [ N=787 cycles] or 
frozen embryo transfer [ N=1222 cycles] between Jan 2009 and Jan 2013. The primary outcome 
measures were the positive HCG rate, ongoing pregnancy and live birth rate. 
 
Results: A total of 2009 transfer cycles were analyzed.  The analysis shows significant improvement in 
pregnancy outcome in the form of positive BHCG results (75% vs 57%) P=0.00001, ongoing pregnancy 
(55% vs 42%) P=0.001 and live birth in frozen embryo transfer cycles ( 44.3% vs 37.7%) P=0.005 
compared to fresh embryo transfer cycles.  
 
Conclusion: Frozen embryo transfer significantly improves the pregnancy outcome in IVF cycles 
compared to fresh embryo transfer cycles.  
 
Keywords: IVF, fresh embryo transfer, frozen embryo transfer, pregnancy outcome, OHSS.  
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Open and Closed Carrier Systems Provide Similar Blastocyst Development Rates Following Vitrification 
Cooling and Warming of Frozen-Thawed One-Cell Mouse Embryos 
 
Scot Hamilton, Anthony Ison, Pauline Saunders, Lesley Irwin, Michael Cruz  
 
ISIS Regional Fertility Centre, Mississauga, ON 
 
Introduction: Our program has experienced increased gamete/embryo survival and pregnancy rates 
through cryopreservation by vitrification.  Our current CryoLock carrier system offers ease of use, but 
raises concerns that this open system fails to guard against the unlikely transmission of infectious agents 
between cryopreserved specimens.  Closed systems offer added protection, but can alter 
cooling/warming rates and be more difficult for laboratory staff.  This study compares mouse blastocyst 
development after vitrification cooling and warming using various open and closed carriers. 
 
Methods: During routine mouse embryo validation of our media batches, one-cell mouse embryos 
(CryoTech,, BioDiseňo Ltda)  were thawed according to instructions provided.  After recovery in a tri-gas 
incubator, embryos were subjected to vitrification cooling and warming.  Prior to cooling, embryos were 
deposited (1 or 2 at a time) onto an open system carrier Cryolock (internal reference) or onto one of two 
closed system carriers (HSV; CBS or Rapid-I; Vitrolife).  After warming, embryos were placed in media 
drops and cultured for 4 days.  Proportion of embryos reaching the blastocyst stage was compared 
according to carrier type using Chi squared analysis.   
 
Results: Of 333 vitrified cooled/warmed embryos (19 validations), 293 reached the blastocyst stage 
(88.0%; Table 1).  Results from 2 validations were excluded because of overall failed embryo 
development.  Use of closed carriers did not significantly alter rate of blastocyst development (88.5% for 
HSV; 86% for Rapid-i) compared to the open system Cryolock (89.0%; p>0.05).   
Table 1: Blastocyst development for one-cell mouse embryos after vitrification cooling and warming 
using 1 open and 2 closed vitrification carrier systems. 
 

Carrier Type 
Cooled/Warmed 

Embryos (validations) Reaching Blastocyst 

CryoLock Open 172 (19) 153 (89.0%) 

HSV Closed 61 (6) 54 (88.5%) 

Rapid-i Closed 100  (11) 86 (86%) 

TOTAL - 333 293 (88.0%) 

 
Conclusion:  Despite the more involved procedure and perceived slower cooling and warming rates 
associated with use of closed systems, these challenges did not appear to alter the developmental 
potential of the embryos used in this system. 
 
  



Saturday Poster Session 

 

 

P a g e  | 148 

SP24 
 
Temporal Changes in the Origin and Usage of Donor Semen in a Canadian Fertility Clinic   
 
Sergey Moskovstev1,2, Dindo Dacanay1, Shir Dar1,2,3, Prati Sharma1,2,3, Ari Baratz1,2,3, Karen Glass1,2,3, and 
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. 
 
Objective: Since the year 2000, Canada has one of the strictest regulations in the world for the screening 
of anonymous sperm donors, as well as a prohibition on the purchase of gametes from donors since 
2004. As a result, there is concern about the availability of samples from altruistic Canadian donors for 
insemination. Clinical data on the utilization of Canadian verses international donors is absent in the 
literature. The aim of the study was to assess temporal changes in the origin and usage of donor sperm 
utilized by patients who underwent therapeutic donor insemination (TDI) at the CReATe Fertility Centre.   
 
Methods: This is a retrospective cohort study with institutional ethics approval. The data was extracted 
from our sperm donor database for the past 17 years (1996-2012). The following data was included in 
this analysis by year: number of patients, number of units utilized, average number of units used per 
patient, origin of donors (Canadian or international), number of different donors used per given year, 
donor/patient ratio (individual donor used by different patients). 
 
Results: During the 17 year period 887 women underwent TDI at the CReATe Fertility Centre. The total 
number of units inseminated was 3757 with an average of 4.2 units per patient. From all units, 1656 
were samples obtained from Canadian donors representing 44%. The percentage of Canadian donors 
changed from 100% during the period of 1996-1998 to 15% by 2012. However, the donor/patient ratios 
were 1.19 for both 1996 and 2012 indicating the same variability of donors through the past 17 years.  
 
Conclusions: Our results confirm a dramatic decline in utilization of Canadian sperm donors for the past 
17 years in a large TDI program. We hypothesize that this change is attributable to a supply shortage of 
Canadian donors. This may be related to changes in government policy on screening of sperm donors to 
an obligatory altruistic approach to the sperm donations in Canada. More than half of TDIs performed 
during considered period relied on the import of paid donors, mostly from USA.  
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Pulse Based Diet and Exercise Lifestyle Intervention has Positive Effects on Reducing Antral Follicle 
Counts, Increasing Menstrual Cyclicity, and Decreasing Fasting Insulin Levels in Women with PCOS 
 
Shani Serrao, Zello Gordon1, Chilibeck Phil2, Pierson Roger3, Chizen Donna3 

 
1College of Pharmacy and Nutrition; 2College of Kinesiology; 3Department of Obstetrics, Gynaecology, 
and Reproductive Sciences; College of Medicine; University of Saskatchewan, Saskatoon, Saskatchewan, 
Canada 
 
Introduction: Polycystic Ovarian Syndrome (PCOS) is a common endocrine disorder observed in  women 
of reproductive age. Women with PCOS have symptoms of hirsutism, acne, alopecia, amenorrhea, 
infertility, and a predisposition to obesity, insulin resistance (diabetes), cardiovascular disease, uterine 
cancer, and a decreased quality of life. Lifestyle changes, such as diet and exercise, have been shown to 
improve clinical symptoms and fertility concerns. 
 
Objective: To test the hypothesis that a 16 week pulse based diet and exercise lifestyle intervention 
would alter antral follicle count (AFC), menstrual cyclicity, and insulin levels. Specifically, we 
hypothesized that: 1) there would be a decreased AFC; 2) an increase in the number of women with 
regular menstrual cycles 3) insulin levels would be significantly decreased after the intervention. 
 
Methods: Participants were randomized into a pulse diet arm (n=9) or the National Cholesterol 
Education Program therapeutic lifestyle changes (TLC) diet (n=6) for 16 weeks. Transvaginal 
ultrasonography was conducted using a GE Voluson 730 Pro ultrasound machine before and after the 
intervention. Cine-loops (digital recordings) of PCO were analysed from study participants (n=15). All 
follicle counts were done by the same individual and were analysed using paired T-tests. Menstrual 
histories were taken before and during the intervention, and the data were analysed using a Χ2 test. 
Clinical fasting insulin results were obtained from fasting glucose tolerance tests conducted at the 
beginning and end of the intervention and were analysed using paired T-tests. 
 
Results: AFC tended to decrease in the right ovaries  (p=0.06, n=15); no change in AFC was detected in 
their left ovaries (p=0.2, n=15).  No significant changes in AFC were detected when analysing the pulse 
or TLC arms separately. More women started menstruating regularly after the intervention (p<0.001, 
n=15). Insulin levels showed a tendency to decrease after the intervention (p=0.06, n=15); a decrease in 
insulin levels in the pulse arm was observed after the intervention (p=0.02, n=9). 
 
Conclusions: Diet and exercise lifestyle interventions positively benefit women with PCOS. An increase 
in regular menstrual cycles, decreased fasting insulin levels, and a tendency toward a decreased AFC was 
observed. If our hypothesis continues to be supported, early intervention by family doctors or nurse 
practitioners may alleviate many of the physiologic and health concerns with PCOS, especially in fertility 
and type 2 diabetes.  
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The Number of Oocytes Retrieved in Previous Cycles is a Valuable Marker to Predict Pregnancy 
Outcome of Subsequent cycles in Poor Responder Patients   
 
Shaoguang Jin, Sara Henderson, Joao Suzuki Junior, Weon-Young Son, Hananel Holzer 
 
MUHC reproductive center, Royal Victoria Hospital, Montreal, Quebec, Canada 
 
Introduction: An increased number of oocytes retrieved (≥ 4) in previous cycles improves chances of 
achieving a pregnancy in the subsequent despite proven low pregnancy rates when only one oocyte is 
retrieved. This indicates that poor responders with better ovarian reserve can still maintain their 
reproductive potential. The main cause of the poor response is reduced ovarian reserve leading to a 
considerable portion of women faced with a low number of oocytes retrieved making it difficult to 
predict pregnancy. Without considering the number of oocytes previously retrieved, advanced maternal 
age with diminished ovarian reserve alone make classifying the degree of poor response challenging. 
 
Material and methods:  This study included a total of 220 IVF cycles where only one oocyte was 
retrieved between Jan 2009 and Dec 2012. Patient’s mean age was 39.0 ± 3.3.  Three groups created:  A 
(n=81): Two or more previous cycles with ≤ 3 oocytes retrieved per cycle.  B (n=76): One previous cycle 
with ≤ 3 oocytes retrieved. C (n=63): At least one previous cycle with ≥ 4 oocytes retrieved. Poor ovarian 
reserve factors were analyzed statistically by ANOVA and t-test.  
 
Results: There were no significant differences found between age, estradiol levels, attempts, 
endometrium thickness, mature oocytes and 2PN, cleavage and pregnancy rates among the three 
groups. However, significant differences were observed in antral Follicle count (A: 3.6±1.9; B: 3.5±1.9 vs. 
C: 4.7±2.7 P< 0.05), Day 3 Follicle stimulating hormone (A: 13.4±9.4; B: 13.6±8.9 vs. C: 10.7±6.3 p<0.05) 
and follicle count at trigger (>14mm: A:  1.4±0.7; B: 1.5±0.9 vs. C: 2.1 ±1.6 p<0.05) in group C with 
respect to group A and B. Overall pregnancy rate was 4.0%. Higher clinical pregnancy rate (C: 4.8% vs. A: 
3.7%; B: 1.3% p< 0.05) and implantation rate (C: 8.6% vs. A: 5.6%; B: 2.4% p< 0.05) were also observed in 
group C. Three out of nine pregnancies are still ongoing.  
 
Conclusion: This study suggests that having more than four oocytes retrieved in a previous cycle is a 
useful marker to predict prospective pregnancy potential and avoid canceling treatment when less than 
three follicles are growing or for whom one oocyte has been retrieved. We found that better ovarian 
reserve is linked to former cycles. These results can be generalized to all types of poor responders. 
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Review of 7 Years’ Experience of a Large Canadian Surrogacy Program – Medical, Psychosocial and 
Legal Aspects  
 
Tal Lazer1,2, Shir Dar1, Sonja Swanson 1, Jan Silverman1, Cindy Wasser4, Donna Bell1, Clifford L. Librach 1,2,3 

 
1CReATe Fertility Center, 2Department of Obstetrics & Gynecology, University of Toronto, 3Division of 
Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Women’s College 
Hospital, 4Law Society of Canada; Ontario, Canada  
 
Introduction: The aim of this study was to retrospectively review surrogacy IVF cycles in a single 
fertility center and to compare cycles outcome among the different indications that led to the 
need of a surrogate, to compare cycles using gestational carrier (GC) and an egg donor, to 
compare the patients who tried to carry and failed to the patient who could not carry (absent 
uterus etc.) and to report maternal and perinatal outcomes. 
 
Methods: A retrospective cohort chart review of 227 consecutive cycles. The initial cycle 
coordination was achieved by using birth control pills for both the GC and the intendant parent 
(IP) or egg donor to synchronize their cycles. GC preparation was carried out using oral estradiol 
and IM or vaginal progesterone regardless of the type of stimulation protocol. A separate medical 
history, physical examination and a separate and detailed counselling and legal counselling was 
performed for the GC and the IP. 
 
Results: We saw gradual increase in the number of cycles per year. Patient’s diagnoses leading to the 
usage of GC were divided into 8 groups. Donor eggs were used in 124 cycles and autologous eggs in 103. 
In 25% of cases the GC was a family member of the IP (sister, niece, other).  Pregnancy rates were 
significantly different between these groups as expected (58.1% vs.47.6% P<0.01). Pregnancy rates were 
not different between the patients who tried to carry and failed and the patient who cannot carry 
(absent uterus etc.). 78 pregnancies passed 20 weeks with take home baby rate of 47.1% (57 of 121 
pregnancies). In 16 (28.0%) cases maternal or fetal complications were reported. There were no legal or 
psychological issues and only one baby was given for adoption due to maternal illness. 
 
Conclusions: Surrogacy is a valid and sometimes the only option for couples to become parents 
with high pregnancy rate and low maternal/fetal complication rate. Although medically 
straightforward, this kind of cycle requires complex team work to coordinate the medical, 
psychological and legal aspects. 
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Effect of Cigarette Smoking Induced Sperm DNA Fragmentation on Miscarriage Rates in Couples 
Undergoing IVF/ICSI 
 
Sonja Swanson1, Shir Dar1, Ayub Lulat1, Sergey Moskovstev1,2, Clifford Librach1,2,3 
 
1 CReATe Fertility Centre, Toronto, Ontario; 2Department of Physiology, University of Toronto, Toronto, 
Ontario; 3Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and 
Gynecology, Women’s College Hospital, Toronto, Ontario, Canada. 
 
Introduction: While there is strong evidence of an adverse effect of tobacco smoking on human 
reproduction, the exact mechanisms have not been fully elucidated. The aim of our study was to 
compare pregnancy and miscarriage rates in couples undergoing IVF/ICSI in relation to male cigarette 
smoking status and level of sperm DNA fragmentation (DFI).  
 
Methods: This is a retrospective cohort study with institutional ethics approval. Patients with low 
(<15%) or high levels (>30%) of DFI and who completed IVF/ICSI cycles were compared in this study. A 
total of 380 couples fit these criteria (225 low vs 155 high DFI) and they completed 637 ICSI cycles (381 
low vs 256 high DFI). A chart review was performed to identify smoking status of patients; 91 men (24%) 
and 55 (14%) women were daily smokers. Data regarding age, semen parameters, ovarian reserve, use 
of donor oocytes, number of retrieved oocytes, and fertilization, pregnancy and miscarriage rates were 
subjected to statistical analysis. 
 
Results: Sperm DNA damage was significantly correlated to male age (r= 0.28), sperm concentration (r= -
0.36), motility (r= -0.60), and morphology (r= -0.52), (P<0.01). Pregnancy rates were similar between low 
and high DFI groups (66% vs 70%) and between smokers and non-smokers (68% vs 68%). However 
miscarriage rates were significantly higher when the male partner was a smoker with high DFI (52%) 
when compared to non-smokers with high DFI (29%) or patients with low DFI regardless of tobacco use 
(32%) (P<0.05). Female age, ovarian reserve, number of oocytes, and fertilization rates were not 
significantly different between the groups. We did not observe significant differences in pregnancy or 
miscarriage rates between female smokers (44% and 37% respectively) vs. non-smokers (44% and 31% 
respectively). In 99 cycles donor eggs were utilized, however, recipient pregnancy rates did not reach 
statistical significance between female smokers (62%) and non-smokers (70%) (p=0.1).  
 
Conclusions:  It appears that paternal smoking has a limited impact on miscarriage rates in patients with 
low sperm DNA damage, while patients with high DFI are adversely affected. This implies that smoking-
induced sperm DNA damage may have more impact on fertility than other causes of sperm DNA 
damage. We hypothesize that byproducts of smoking impair DNA repair mechanisms, with a resultant 
negative impact on late embryogenesis and/or placentation. 
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Impact of Active Cycle Endometrial Injury on Implantation and Clinical Pregnancy Rates in Frozen 
Embryo Transfers of Patients with a History of Implantation Failure 
 
Stacy Deniz1,2,Michelle Jacobson2,  Mike Neal1, Shilpa Amin1,2, Edward Hughes1,2 Megan Karnis1,2 

Mehrnoosh Faghih1,2 

 
1ONE Fertility, Burlington, Ontario, Canada. 2McMaster University, Hamilton, Ontario; Canada. 
 
Introduction: It has been postulated that endometrial biopsy (EB) in the cycle preceding embryo 
transfer improves implantation rates (IR) in recurrent implantation failure (RIF) patients. To date, only 
one study has evaluated “active cycle” EB in these patients, with Huang et al reporting a doubling in IR 
and pregnancy rates(PR)1. No studies have assessed the impact of EB on frozen embryo transfer (FET) 
outcomes. We hypothesized that gentle active cycle EB would improve both IR and PR in RIF patients 
undergoing FET. 
 
Materials and Methods: This retrospective cohort study examined infertile patients (n=119) undergoing 
FET at a university-affiliated fertility clinic. Patients were included if they had previous unsuccessful fresh 
embryo transfer and had good quality embryos for FET.  Characteristics and outcomes of patients 
undergoing FET who had active cycle EB (n=37) were compared to similar patients without EB (n=82) 
over 13 months. Information was assessed by 2 independent reviewers, with a kappa score calculated to 
ensure consistency.  Data was compared by t-test or chi-square analysis where appropriate with a P < 
0.05 being considered statistically significant. 
 
Results: There were no differences between patient or cycle characteristics. All biopsy histology samples 
were consistent with proliferative endometrium with no evidence of endometritis. There was no 
difference (P=0.383) in PR (positive serum beta-HCG 2-weeks after transfer) between study (21.6%) and 
control patients (29.3%). There was a clinically important difference in IRs in the study (8.92%) vs control 
group (18.5%)  that did not reach statistical significance (P=0.099). Clinical pregnancy rates at twelve 
weeks gestation or discharge from clinic care were twice as high in the control group (20.7%) when 
compared to the study group (10.8%) (P=0.188). 
 
Conclusions: To the best of our knowledge this is the first study to compare the effectiveness of EB on 
FET success.  Despite no statistically significant difference between IR or clinical PR among patients 
undergoing active cycle FET EB and FET without EB, there was a trend toward lower IR (P=0.099) in the 
study group which is clinically important and was unexpected. Furthermore, the fact that the clinical PR 
was twice as high in the control group raises the question of the clinical effectiveness of active EB for 
patients undergoing FET. 
 

1Huang et al. 2011. Reproductive Biology and Endocrinology 9:140. 
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A Retrospective Study Comparing the Efficacy of a Minimal Stimulation Protocol 
(Letrozole/Gonadotropin Overlapping) to a High Dose Antagonist Stimulation Protocol for Low 
Responders in IVF Cycles 
 
Tal Lazer1,3, Shir Dar1,3, Ekaterina  Shlush1,3, Basheer S. AlKudmani1,3, Prati Sharma1, 2, 3, Ari Baratz1, 2, 3, 
Karen Glass1, 2, 3, Clifford L. Librach1, 2, 3 

 
1CReATe Fertility Centre, 2Division of Reproductive Endocrinology and Infertility, Department of 
Obstetrics and Gynecology, Women’s College Hospital, 3Department of Obstetrics & Gynaecology, 
University of Toronto. 
 
Objectives: Treating patients with low ovarian reserve remains one of the biggest challenges in 
reproductive medicine. The objective of this study was to compare fertilization, implantation and clinical 
pregnancy rates from a minimal stimulation protocol using a combination of letrozole (aromatase 
inhibitor) and low dose gonadotropins versus a high dose antagonist protocol. We hypothesized that a 
milder stimulation protocol will yield a lower number of follicles, but may produce higher quality eggs 
and embryos and potentially improve clinical pregnancy rates. 
 
Methods: This is a retrospective study using data from IVF cycles carried out at the CReATe Fertility 
Centre. Inclusion criteria included patients with an AMH <8 nmol/L or AFC ≤ 5 on day 2 or 3 of the cycle. 
The minimal stimulation protocol was based on low dose letrozole (2.5 mg/5.0 mg) over 5 days, starting 
from cycle day 3, overlapping with low dose gonadotropins, starting from day 3 of the letrozole at 150 to 
225 units per day. GnRH antagonist was introduced to avoid premature LH surge when one of the 
growing follicles reached approximately 14 mm in size. The control group was administered high levels 
of gonadotropins (>300 IU/day) throughout their cycle. In 2008 we were performing exclusively high 
dose protocols on these patients. There were a total of 79 IVF cycles that met these criteria during that 
year.  During 2009, we began using the minimal stimulation protocol.  During 2010, we began using 
almost exclusively the minimal stimulation protocol.  There were a total of 49 cycles that met these 
criteria during 2010.  Therefore we compared 2008 cycles to 2010 in order to avoid selection bias.    
 
Results: Out of 49 cycles of our ‘min-stim’ protocol (2010), 14 (28.6%) of them achieved an ongoing 
pregnancy in this very poor prognosis population. For the 2008 comparison group of 79 cycles, 11 
(13.9%) achieved an ongoing pregnancy (p=0.065).   
 
Conclusion: We observed a trend towards a higher pregnancy rate with the minimal stimulation 
protocol in this retrospective cohort study.  A larger sample size may have revealed a significant 
difference.  Based on our results, a prospective randomized controlled trial is warranted to determine if 
one protocol is superior to the other for this poor prognosis population.  
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Combination of Morphology and Morphokinetics by Time-Lapse Improves Embryo Selection Criteria 
 
Thamara Viloria, Irene Rubio, Javier Herrero, Elena Labarta, María José De Los Santos, Marcos Meseguer 
 
IVI Valencia, Spain 
 
Introduction: Actually, the assessment of human embryos for transfer is based on morphologic features 
and development rates, independently of the grading scheme used, subjected to observer subjectivity. 
The introduction of morphokinetics on the embryo selection scene by using time-lapse technology make 
it possible to use these data as an innovative criterion to select embryos according to their kinetic 
parameters (the timing of embryo development events) besides morphology. Thus, what system 
classifies embryos better according to implantation results: one based on morphology including early 
cleavage or in combination with morphokinetics?  
 
Methods: We study retrospectively 1521 transferred embryos from 946 first ICSI cycles between July 
2009 and August 2012 at IVI Valencia (Spain). Embryo selection based on known implantation results 
(number of gestational sacs matched with the number of transferred embryos): 432 embryos with full 
implantation and 1089 embryos with no implantation. Transferred embryos were selected according to 
morphokinetic criteria (considering five categories, from A to E), and categorized also according to 
ASEBIR (with four categories, A to D) including early-cleavage by using a time-lapse monitoring system 
(Embryoscope™,Fertilitech, Denmark). Categorization coincidences and implantation rates between 
both models were analyzed 
 
Results: Analyzing embryo distribution once categorized by ASEBIR, the allocation between groups was 
heterogeneous (52.6% of embryos were assigned to the “B” group), while by Time-Lapse Categorization 
(TLC) between the five groups was more homogeneous (A: 31.3%; B: 16.1%; C: 23.3%; D: 10.3% and E: 
19.0%). In terms of implantation rates (IR) per categories when comparing both models, we observed 
that the 83.9% of the embryos classified by ASEBIR are distributed between categories B to D, whose IR 
had not statistically significant differences. Only the 16.1% of the embryos (A group) had a higher IR 
respect other categories. However, with the TLC the 70.7% of the embryos categorized had a statistically 
significant higher IR, comparable to the “A” category of ASEBIR  
 
Conclusions: Only morphology criteria, even in combination with early-cleavage, probably, are not able 
to select the best embryo from a cohort. Then, considering the morphokinetic criteria would permit us 
to select those embryos which have a high implantation potential, enforcing optimal morphological 
criteria. The combination of both systems allows us to improve the selection of the best embryos for 
transfer 
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Vitrification of Very Low Numbers of Human Spermatozoa Without Permeable Cryoprotectants Using 
a Closed “Straw in Straw” System 
 
Valeriy Kuznyetsov¹, Michael Crowe ¹, Sergey Moskovtsev ¹, Ayub Lulat¹, Clifford L. Librach¹ ² ³  
 
¹CReATe Fertility Centre. ²Department of Obstetrics & Gynecology, University of Toronto. ³Division of 
Reproductive Endocrinology and Infertility, Department of Obstetrics and Gynecology, Sunnybrook 
Health Sciences Centre; Ontario, Canada. 
  
Introduction: It had been shown that human spermatozoa can be vitrified without permeable 
cryoprotectants (CPA). However, in cases with severe oligoasthenospermia (3-20 sperms/ejaculate), 
conventional methods of slow freezing or standard vitrification techniques are less suitable. Our study 
objective was to assess the efficacy of vitrification of very low number of human sperms (5-20 sperms 
per open-pulled straw (OPS) without permeable CPA for the patients with normozoospermia (NZ) and 
severe oligozoospermia (SOZ) using a closed “straw in straw” system with OPS inserted into 0.5 ml CBS 
straws.  
 
Material and methods: 277 donated spermatozoa were vitrified in 23 OPSs using two techniques of 
loading into open-pulled straws: a) capillary action (CA), or b) with the use of pipettes used for polar 
body biopsy (PBB) equipped with the micromanipulator. Non-CPA-based vitrification medium (VM) was 
0.25 M sucrose in G-IVF™ medium (Vitrolife) supplemented with protein. After sealing, the straws were 
plunged into liquid nitrogen. Warming was performed at 37°C. Viability of immotile spermatozoa was 
assessed by the modified hypo-osmotic swelling test. Statistical analysis was performed using Chi-square 
analysis.  
 
Result(s): Use of a PBB pipette was shown to be more effective for post-warming recovery, which was: 
73.8% (NZ samples using CA) vs. 86.5% (for NZ samples using PBB pipettes) (P<0.05), and 71.0% (SOZ 
samples using CA) vs. 88.9% (for SOZ samples using PBB pipettes) (P<0.05). Post-warming sperm motility 
(NZ: 40.7% vs. 44.2%; SOZ: 31.8% vs. 43.7%) and immotile viable sperm rates (NZ: 38.2% vs. 41.5%; SOZ: 
not done vs. 31.3%) were similar for CA and PBB techniques, respectively.  
 
Conclusion(s): Vitrification and recovery of small numbers of human spermatozoa can be achieved in a 
closed system without utilizing potentially toxic CPA for NZ and SOZ patients. We anticipate that 
spermatozoa vitrified in this way could be effectively used for ICSI.  
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Comparison of Chromosomal Abnormality Between Human Immature and Matured Oocytes  
 
Wejdan Alenezi 1,  Xiao Yun Zhang2, Asangla Ao1,2,3  
 

1Department of Human Genetics, McGill University, Montreal, Quebec, Canada.  2McGill University 
Health Center (MUHC) Reproductive Centre.  3Department of Obstetrics and Gynecology, Royal Victoria 
Hospital, McGill University, Montreal, Quebec, Canada. 
 
Introduction: In vitro maturation (IVM) has emerged as an alternative treatment to in vitro fertilization 
(IVF) for specific group of patients in the field of assisted reproduction technology (ART). In IVM 
procedure, immature oocytes are retrieved from un-stimulated patients to mature in vitro before 
fertilization compared to IVF. Although IVM procedure eliminates the risk of ovarian hyperstimulation 
syndrome (OHSS), the implantation rate following IVM treatment remains lower than the conventional 
IVF. To date, there are limited reports on the factors that may contribute with the implantation 
potential of IVM embryos. Culturing system of IVM procedure is suggested to be one of these 
contributing factors. 
  
We hypothesize that the suboptimal condition during in vitro maturation may induce a higher 
chromosomal abnormality in IVM oocytes compared to in vivo counterparts. This high rate of 
chromosomal abnormality may associate with the low implantation rate of IVM treatment.  
We initially aim to optimize 12-panel Fluorescent in situ hybridization (FISH) probes and to investigate 
the chromosomal abnormality of immature and mature oocytes. 
 
Methods: Donated immature and mature oocytes were analyzed for chromosomal abnormality using 
modified 12-panel FISH probes (11, 13, 15, 16, 17, 18, 19, 20, 21, 22, X, and Y). 
 
Results: Eighteen immature and 42 mature oocytes were screened for chromosomal abnormality. These 
oocytes were retrieved from 48 patients with average age 35 (4 and 44 patients underwent IVM and IVF 
treatment respectively). Seven out of 18 immature oocytes (33%) and 38 out of 42 mature oocytes 
(71%) were diagnosed as abnormal. No statistical significance was found between immature and 
matured oocytes (P=0.07). More anomalies were observed for chromosomes 11, 13, 15, 16, and 20. 
 
Conclusion: Our preliminary results showed no significant difference of chromosomal abnormality 
between immature and mature oocytes. This may due to the small sample size, the variation of the 
patients, and the quality of oocytes tested. Larger sample size is needed in order to draw a definitive 
conclusion. 
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Effect of Embryo Retention in Transfer Catheter on Clinical Pregnancy Outcome  
 
Wenling Zhang, Iryna Kuznyetsova, Niloufar Shaafi, Alfonso Del Valle 
 
The Toronto Institute for Reproductive Medicine, Toronto, Canada 
 
Introduction: This study investigated the incidence of embryo retention in transfer catheter and its 
impact on pregnancy outcome.  
 
Materials and Methods: This retrospective study included all embryo transfers from January 2010 until 
December 2012. Transfers in which embryo(s) were retained in the transfer catheter were compared to 
transfers without embryo retention (controls). All transfers were performed at Day 3 by one physician 
with Cook Sydney IVF Embryo transfer catheter set under ultrasound guidance. Q-tip cleaning and 
aspiration of mucus were always performed during pre-transfer preparation. Transfer location was 1.5-2 
cm from uterine fundus.  
 
Results: The overall incidence of retained embryos during study period was 4.3 % (30/698). All 30 
transfers were successfully completed by reloading once. Oocyte provider age, recipient age and the 
numbers of embryos transferred did not differ in both groups (Table). Clinical pregnancy rates and 
implantation rates were also similar. Previous parity ratio had a higher trend in recipients with embryo 
retaining, but the difference is not significant (P>0.05). There were less transfers without mucus or 
blood in embryo retention group (P<0.05). 
 

 

Embryo Retention 

Group (n=30) 
Control (n=668) 

Oocyte  32.0 ± 8.0 (20 to 43) 33.3 ± 6.5 (20 to 47) 

Recipient age 36.8 ± 6.2 (20 to 49) 37.7 ± 5.9 (20 to 55) 

Recipient Previous parity ratio (n) 46.7% (14) 36.1% (241) 

# embryo transferred 2.0 ± 0.6 2.1 ± 0.6 

Clinical pregnancy rate (n) 50.0% (15) 50.4% (337) 

Multiple pregnancy rate (n) 26.7% (4/15) 31.8% (107/337) 

Implantation rate (n) 31.7% (19/60) 33.2% (455/1371) 

Transfer without mucus/blood in 

catheter 
20% (6/30)* 43% (302/698) 

* P<0.05  
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Conclusions: Embryo retention in the transfer catheter coupled with immediate reload and retransfer 

has no adverse impact on clinical pregnancy and implantation rates. Pre-transfer preparation 

particularly in previous parity patients may help to reduce embryo retention in transfer catheter. 
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SP35 
 
After Two or More Failed IVF Cycles in Patient 37 and Over, Transfer of Two Blastocysts or Three 
Cleavage Embryos Increase Multiple Pregnancies without Improving Pregnancy Rate 
 
Weon-Young Son, Sara Henderson, Ezgi Demirtas, Patricia Monnier, William Buckett, Hananel Holzer  

MUHC Reproductive Centre, McGill University Health Centre, Montreal, Quebec, Canada. 

Introduction: The provincial government of Québec, Canada has been funding assisted reproduction 

treatment (ART) through the provincial health program since August 2010. Government legislation has 

been introduced to control ART activities in the province, including restrictions on the number of 

embryos allowed to transfer. Considering the quality of the embryos, a clinician can decide to transfer a 

maximum of 3 embryos (maximum of 2 blastocysts) if the patient is 37 and older. This study is to see 

whether transfer of two blastocysts or three cleavage embryos is appropriate for women who are 37 

and older with a history of 2 or more failed fresh IVF cycles. 

Materials and Method: All fresh autologous cleavage and blastocyst stage embryo transfers (ET) from 

2010-2012 at MUHC reproductive center in patients who have failed two or more fresh IVF cycles were 

analyzed. Fisher Exact Test was used for statistical analysis of categorical variables. 

Results: 270 cleavage stage and 101 blastocyst ETs met the inclusion criteria for analysis. In both groups, 

clinical outcomes were similar between one blastocyst and two blastocysts ETs or between two cleavage 

and three cleavage stage ETs. However, higher multiple pregnancies were seen with transfer of two 

blastocysts or three cleavage stage ETs (39.4 %, 14.3 %) than those with one blastocyst or two cleavage 

stage ETs (0%, 3.3%) in both groups .  

 

Blastocyst # ET β-hCG (+) Clinical PR Ongoing PR Multiple PR 

1 ET 33 42.4 % 27.3 % 24.2 % 0 % 
2 ET 68 39.7 % 32.4 % 26.5 % 31. 8 % 
P-value  0.83 0.65 1.0 0.08 

      
Cleavage      

2 ET 183 21.3 % 16.4 % 14. 8 % 3.3 % 
3 ET 87 20.7 % 16.1 % 11. 5 % 14. 3% 

P-value  1.0 1.0 0.57 0.23 

 
Conclusion: Reasonable pregnancy rates are obtained with one blastocyst or two cleavage embryos 
transferred in patients who are 37 years and older, even with two previously failed fresh IVF cycles. 
Addition of an embryo does not improve pregnancy rates in these women and leads to a high rate of 
multiple pregnancies, especially in the blastocyst transfers. Therefore, patients who have failed 2 or 
more fresh IVF cycles should still be advised of the risks of multiples when transferring two blastocysts.  
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SP36 
 
Vitrified Single Blastocyst Transfer Yields Similar Pregnancy Rates Compared with Fresh Single 
Blastocyst Transfer 
 
Weon-Young Son, Chung JT, Henderson S, Oron G, Zeadna A, Holzer H 
 
MUHC Reproductive Centre, McGill University Health Centre, Montreal, Quebec, Canada. 
 
Introduction: Traditionally, fresh embryos have yielded higher pregnancy rates than frozen embryos. In 
addition, many publications have reported higher pregnancy and implantation rates with vitrification 
versus slow freezing protocols. The aim of this study is to evaluate if vitrified blastocysts can match 
clinical pregnancy rates of those attained from fresh blastocysts. 
 
Materials and Method: All fresh IVF cycles from January to December 2012 for patients <44 years old 
with fresh single blastocyst transfers were compared with vitrified-warmed single blastocyst transfers. 
Donor egg cycles were not included. Embryos were group cultured in 20µl drops of COOK culture media 
in MINC incubators with a 6.0% CO2/5.0%O2 gas mixture. Blastocyst stage embryos were vitrified on Day 
5 and/or Day 6 using Cryotop method. The Fisher Exact Test was used for statistical analysis of 
categorical variables. 
 
Results: Mean maternal age, clinical pregnancy and ongoing pregnancy rates are displayed in the Table. 
 

 Fresh single 
blastocyst ET 

Vitrified single 
blastocyst ET 

P-value 

No. of Transfers 538 333  
Mean Age 34.2 34.1  

Clinical Pregnancy rate 45.4 % 39.0 % 0.08 
Ongoing Pregnancy rate 39.6 % 34.2 % 0.11 

 
Conclusion: Clinical Pregnancy and ongoing pregnancy rates were not statistically different between 
fresh and vitrified blastocysts (P > 0.05). This data demonstrates that the viability of the blastocysts after 
performing vitrification/warming is not compromised. Successful blastocyst vitrification programs 
should be confident cryopreserving blastocysts for several purposes such as freeze-all cycles, ovarian 
hyperstimulation patients, PGD cases, donor-recipient synchronization, gestational carriers and so on. 
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SP37 
 
Reproductive Potential of Embryos Generated from Oocytes Matured In Vivo or In Vitro in Programed 
IVM Cycles 
 
Weon-Young Son, Chung JT, Reinblatt S, Demirtas E, Dahan M, Holzer H 
 
MUHC Reproductive Centre, McGill University Health Centre, Montreal, Quebec, Canada. 
 
Introduction:  To examine the viability of oocytes collected from hCG-primed IVM cycles according to 
the origin of embryos transferred. 
 
Materials and Method:  The study included 242 hCG-primed IVM cycles that underwent embryo 
transfer (ET) either with embryos produced from only in vivo matured oocytes or with embryos 
produced from only in vitro matured oocytes on day 1 or day 2 from 2006-2012 at MUHC reproductive 
center. All the patients had PCO. The patients were primed with 10 000 IU hCG 36-38 h before their 
oocyte retrieval. The ET cycles were classified into three groups depending of the origin of embryos 
transferred: group 1 (n = 118), cycles where transferred embryos are derived from in vivo matured 
oocytes; group 2 (n = 124)  and group 3 (n=14), cycles where transferred embryos are derived from in 
vitro matured oocytes on day 1 (24 -30 h) and day 2 after IVM. ETs were done with either cleavage or 
blastocyst stage embryos.  
 
Results: Late matured oocytes (Group 3) had poor reproductive potential. Higher rates of pregnancy and 
implantation were obtained in the cycles where transferred embryos were produced from in vivo 
matured oocytes than the cycles where transferred embryos generated from only in vitro matured 
oocytes.  
 

ET of embryos derived 

from oocytes matured on 

D0 D1 (24-30 h) D2 (48-52 h) 

Mean age 31.3 33.2 33.2 

# ET 118 124 14 

β-hCG (+) 49.2 %a 32. 3 % b 21. 4 % b 

Clinical Pregnancy Rate 44.1 %a 28.2 % b 14.3 % b 

Implantation Rate 26. 4 %a 13. 5 % b 8.7 % b 

       a vs. b: P < 0.05 

 
Conclusion: The immature oocytes collected from hCG-primed IVM cycles have a reproductive potential. 
However, early matured oocytes have a better reproductive potential than late matured oocytes. 
Further studies are still needed to increase the success when immature oocytes obtained from IVM 
programs are used 
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SP38 
 
Comparison of Pregnancy Outcomes in Single Blastocyst versus Double Blastocyst Transfer 
 
Weon-Young Son, Tamar Sokal Arnon,Patricia Monnier, Jordana Hyman, William Buckett, Hananel 
Holzer 
 
MUHC Reproductive Centre, McGill University Health Centre, Montreal, Quebec, Canada. 
 
Introduction: To determine whether there is a difference in pregnancy outcome between women 
undergoing single blastocyst transfer (SBT) versus those undergoing double blastocyst transfer (2BT). 
 
Materials and Method: All fresh autologous blastocyst stage embryo transfers (ET) from February 2009-
December 2012 at MUHC reproductive center in women aged <40 years old were analyzed. Pregnancy 
outcomes from 1,149 single blastocyst transfers (SBT) were compared with 305 double blastocysts 
transfers (2BT) in fresh IVF cycles. Patients who only had one blastocyst on the day of the transfer were 
included as SBT. Clinical pregnancy, implantation and multiple pregnancy rates were compared. Fisher 
Exact Test was used for statistical analysis of categorical variables. P <0.05 was considered statistically 
significant. 
 
Result: Clinical pregnancy, implantation, ongoing/delivered and multiple pregnancy rates are displayed 
in the Table. Although clinical pregnancy and ongoing/delivered pregnancy rates were significantly lower 
in SBT group than those of 2BT, the SBT was associated with a statistically significant reduction of the 
multiple pregnancy rate (from 43.0% to 1.4%) while maintaining a reasonable clinical PR (48.9% in the 
SBT group vs. 65.6% in the 2BT group).  
 

Blastocyst # ET β-hCG (+) Clinical 
PR 

Implantation 
PR 

Ongoing or 
delivered PR 

Multiple 
PR 

SBT 1149 57.4 % 48.9 % 49.5 % 42.5 % 1.4 % 
2BT 305 70.5 % 65.6 % 47.5 % 54.1 % 43.0 % 

P-value  0.0001 0.0001 0.25 0.001 0.0001 

 
Conclusion: Women who are < 40 years of age undergoing fresh IVF cycles can transfer a single 
blastocyst for the purpose of significantly reducing their risk of multiples. 
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SP39 
 
Successful Pregnancy in Vitrified Embryos Derived from In Vitro Matured Oocyte in an IVF Cycle 
Following Preimplantation Genetic Diagnosis (PGD) for a Robertsonian Translocation 
 
Asangla Ao1,2, Xiao Yun Zhang1, Weon-Young Son1, Michael H. Dahan1 

 
1McGill University Health Center (MUHC) Reproductive Center. 2 Departments of Human Genetics and 
Obstetrics and Gynecology,  McGill University, Montreal, Quebec, Canada 
 
Introduction: Immature oocytes, such as metaphase I (MI) or germinal vesicles (GV), have the potential 
for maturation in vitro, and can be fertilized by intracytoplasmic sperm injection (ICSI). Usually only 
matured oocytes are fertilized and immature oocytes are generally discarded. However, use of  in-vitro 
matured oocytes could increase the number of available embryos, which have the potential for a 
successful pregnancy especially in patients with limited number of matured oocytes after retrieval. This 
is to report a successful pregnancy and the delivery of a healthy child in vitrified embryos derived from 
in vitro matured oocyte after ICSI in an IVF cycle following PGD for a Robertsonian translocation. 
 
Materials and Methods: A 27-year old female presented in 2009 to the reproductive center  for primary 
infertility. The male partner was azospermic and a carrier of a  Robertsonian chromosome translocation 
45,XY,t(13;14)(p10;q10). The couple underwent an IVF/ICSI/PGD cycle; 24 eggs (including 7 MII, 6 MI, 
and 11 GV) were retrieved, 7 MII and 8 in vitro matured oocytes after 24hours culture were inseminated 
by ICSI on  two consecutive days. Embryo biopsy was performed on day3 and chromosome analysis by 
FISH was performed on 10 embryos developed from both in vivo and in vitro matured oocytes (5+5). 
 
Results: Two out of five embryos derived from in vivo matured oocytes with two pronuclei were 
diagnosed as normal/balanced (N/B). These two embryos were transferred in fresh cycle resulting in a 
healthy live birth. Two out of 5 embryos derived from in vitro matured oocytes (from MI or GV to MII 
after 24 hours culture) were diagnosed as N/B. One of the N/B blastocysts with XY chromosome 
complement had shown two polar bodies but without any visible pronuclei. This embryo was frozen and 
transferred 3 years later resulting in the birth of a healthy boy. 
 
Conclusions: Embryos generated from in vitro matured oocytes from IVF cycles can be a valuable source 
of embryos where no in vivo matured oocytes were collected or in patients with poor oocyte retrievals. 
In addition, the observation of 0PN while scoring for fertilization may not always be abnormal 
fertilization as shown in this present case. Such embryos may be transferred back to the patient during a 
PGD cycle if the presence of the paternal genome (Y‐chromosome) is clearly identified. 
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SP40 
 
Progesterone-Chemotaxis Hyper-Activated Human Sperm Have a More Balanced Mitochondrial 
Activity and Produce Less ROS  
 
Yibing Han, Jiangjing Tang, Yuping Fan 

 
Shanghai First maternity and infants hospital, Tongji University, China. 
 
Introduction: To collect spermatozoa without any DNA damages for IVF/ICSI, especially for those 
subfertile males is important to achieve a healthy baby during ART. Sperm DNA fragmentation could be 
found in the ejaculated sperm with a variation of occurring rates and levels as defective sperm 
maturation has been processed. Excessive exposures to ROS and abnormal mitochondrial function, 
which are found in cases of varicocele leukocytospermia, have been discovered to be closely related to 
sperm DNA demages. Progesterone, higher in concentration in the oviduct – the place of fertilization 
occurs – has been proved to be a chemoattractant for spermatozoon. We will investigate the 
mitochondrial function and ROS production in spermatozoa after progesterone chemotaxis. 
 
Materials and Methods: Human semen samples (with normal parameters including number, motility 
and morphology according to WHO Laboratory Manual for the Examination and Processing of Human 
Semen 5th standard procedure ) covering with sperm washing media are cultured in 37°C incubator for 1 
hour, and the sperm from the upper part of media are collected and regarded as the capacitated sperm. 
The capacitated sperm are further cultured with a 5-cm high up-right tunnel with/without slow-
releasing progesterone immerged into the medium surface for another hour in 37°C incubator.  Sperm 
swam up 1 cm or higher are collected in the tunnel.  The relative mitochondria activity and ROS amount 
in samples before and after capacitation culture, and after progesterone- chemotaxis swim-up are 
determined by flow cytometry by mitochondrial and ROS specific staining (JC-1 and DCF respectively).  
 
Results: The relative mitochondria activity and ROS amount in samples before and after capacitation 
culture/progesterone- chemotaxis swim-up are determined by flow cytometry. The relative 
mitochondria activity, represented by the red/green ratio after JC-1 staining, is increased; the 
percentage of balanced mitochondria (mitochondria having equal amount of high and low electric 
potentials) is decreased after capacitation culture and progesterone-induced swim-up. ROS production 
is decreased significantly after capacitation. Having more balanced mitochondria and less mitochondria 
relative potential, progesterone-induced swim-up spermatozoa have less ROS in spermatozoa 
comparing with non-induced swim-up ones. 
 
Conclusions: Progesterone could hyper-activate human spermatozoa motility and keep mitochondria 
potential and ROS production low. Progesterone-chemotaxis swim-up might help to collect spermatozoa 
in ART to achieve better fertilization and high quality embryos rates.   
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