
placebo control group (RR 0.92; 95% CI 0.26, 3.19; p = 0.89 and RR 1.79; 95%
CI 0.67, 4.79; p = 0.25 respectively). Four RCTs evaluated the role of steroids
in women undergoing IVF (heterogeneous population) showed no difference
rate in CPR (RR 1.3; CI 0.90, 1.86; p = 0.16) or MR (RR 1,2; CI 0.25, 5.85, p=
0.83) versus the control group.
A total of 11 RCTs were analysed for the use of immunomodulators in

women with RM. The study evaluating the role of G-CSF showed a significant
improvement in the LBR compared to the control group (RR 5.14; CI 1.69,
15.63; p =0.004). Two studies evaluated LIT in women with RM, showing no
significant difference in the LBR (RR 3.48; CI 0.19, 65.26; p = 0.4). Eight RCT’s
assessed IVIG treatment in RM showing no difference in LBR (RR 1.35; CI 0.92,
1.98; p = 0.13), CPR (RR 0.96; CI 0.54, 1.71; p = 0.90) or MR (RR 0.79; CI 0.5,
1.25, p = 0.31) versus the control group.
Limitations, reasons for caution: Limited number of RCTs with limited
sample size are present in literature. Both RCTs and case-controlled studies are
heterogeneous. Preparations, procedures, sample populations and outcomes
vary across studies.
Wider implications of the findings: This study did not show a role for
immunotherapy in the prevention of RM or in women undergoing IVF treatment.
Immunotherapy should only be used in the context of research and should not be
used in routine clinical practice to improve reproductive outcomes.
Trial registration number:Not required.

O-241 HLA-DR and –DQ alleles in Danish women with
unexplained recurrent pregnancy loss and controls

O.B. Christiansen1,2,3, A.M. Kolte4, M.C. Krog4, E.C. Larsen4,
H.S. Nielsen4, R. Steffensen5, C.K. Thomsen6

1Copenhagen University Hospital Rigshospitalet, Fertility Clinic 4071, Copenhagen,
Denmark
2Aalborg University, Institute of Clinical Medicine, Aalborg, Denmark
3Aalborg University Hospital, Department of Obstetrics and Gynaecology, Aalborg,
Denmark
4Rigshospitalet, Recurrent Pregnancy Loss Clinic, Copenhagen, Denmark
5Aalborg University Hospital, Department of Clinical Immunology, Aalborg, Denmark
6Aalborg University Hospital, Department og Obstetrics and Gynacology, Aalborg,
Denmark

Study question: Are particular HLA-DRB1 alleles and especially HLA-
DRB1*03 associated with recurrent pregnancy loss (RPL) in a Caucasian
population?
Summary answer: HLA-DRB1*03 was borderline associated with RPL in this
study. Combining three Danish case-control studies, HLA-DRB1*03 was signifi-
cantly increased in RPL (p = 0.002).
What is known already: In two previous smaller studies, we found that the
HLA-DRB1*03 allele is more frequent in Caucasian women with unexplained
RPL than in controls. This HLA allele is associated with several autoimmune dis-
eases. However, other studies have not confirmed this association.
Study design, size, duration: The study was a case-control study includ-
ing 1078 RPL patients consecutively referred between January 2003 and
May 2016 and 230 consecutive normal women referred for routine scan in
pregnancy.
Participants/materials, setting, methods: HLA-DRB1 typing and in sub-
sets of patients also HLA-DQB1 typing by DNA technology were done in
Caucasian women with unexplained RPL (3 or more consecutive early preg-
nancy losses without uterine abnormalities, parental chromosomal aberrations
or oligomenorrhea). The patients had been referred to the RPL clinic in
Copenhagen. Similar HLA typing was done in Caucasian control women with a
least one normal birth and maximum one pregnancy loss referred for routine
ultrasound scan in mid-gestation.
Main results and the role of chance: The HLA-DRB1*03 allele was found
borderline significantly increased in RPL patients compared with controls (Odds
Ratio [OR] 1.39; 95% CI 0.99-1.93), p = 0.053. HLA-DRB1*07 was found with
increased frequency in RPL compared with controls (OR = 1.56; 1.09-2.22),
p = 0.015. Most HLA-DRB1*07 alleles are found on the HLA-DRB1*07-
DQB1*02 haplotype and in order to investigate whether the DQB1*02 allele is

the common susceptibility allele for RPL, investigation of HLA-DQB1 was
undertaken in HLA-DRB1*07 positive women. This did not reveal any signifi-
cant difference between the two groups.
The frequency of the HLA-DRB1*04 was significantly decreased in patients

compared with controls (OR = 0.70; 0.55-0.89), p = 0.004. When comparing
the frequency of HLA-DRB1*04 homozygous patients and controls, the differ-
ence became even stronger (OR = 0.45; 0.24-0.83); p < 0.01).
The frequencies of no other HLA-DRB1 allele was different between the

two groups. There was no clear correlation between primary/secondary RPL
status or number of pregnancy losses and presence of specific HLA alleles
except for HLA-DRB1*03, which were more frequent in patients with ≥4 preg-
nancy losses.
In a meta-analysis of results from three Danish case-control studies, the com-

bined OR of HLA-DRB1*03 in RPL was 1.42 (1.14-1.77), p = 0.002.
Limitations, reasons for caution: The number of RPL patients was the lar-
gest in any similar study so far; however, the number of controls was limited.
Whereas the association of HLA-DRB1*03 to RPL was hypothesized before
the study, the findings regarding HLA-DRB1*07 and HLA-DRB1*04 were new
and must be confirmed in further studies
Wider implications of the findings: The clear association between HLA-
DRB1*03 and RPL (and maybe other HLA-DRB1 alleles) strengthens sugges-
tions that immunologic disturbances play a significant role in RPL since auto-
immune diseases are known to be strongly associated with particular HLA-
DRB1 alleles.
Trial registration number:None
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O-242 Profiling of human spermatozoal non-coding RNA to
determine themale contribution to embryonic implantation
potential

P. Chung, N. Pereira, A. Parrella, S. Cheung, Z. Rosenwaks,
G. Palermo

Weill Cornell Medicine, The Ronald O. Perelman and Claudia Cohen Center for
Reproductive Medicine, New York, U.S.A.

Study question: To identify vital sperm-specific noncoding RNA (ncRNA) in
men with unexplained infertility and normal semen parameters that can contrib-
ute to the non-implantation of good-quality embryos.
Summary answer: Underexpression of regulatory sperm-specific methyla-
tion ncRNAs may contribute to dysfunction in de-novo embryo methylation at
the time of blastulation leading to decreased implantation potential.
What is known already: NcRNAs serve as functional and regulatory RNA
molecules, which are transcribed from DNA, but do not undergo translation
into proteins. Recent evidence suggests that sperm-specific ncRNAs may con-
tribute to the reproductive potential of the male gamete by regulating post-
fertilization embryonic development. One mechanism through which this is
achieved is via increased genomic methylation at the blastocyst stage. It is pos-
ited that some men may not be able to achieve a pregnancy even in the pres-
ence of a normal semen analysis due to dysregulation of vital regulatory
ncRNAs involved in embryonic development.
Study design, size, duration: Thirty-one consenting men undergoing infertil-
ity screening donated their ejaculated samples. RNA-sequencing (RNA-seq)
was performed on these specimens, with special emphasis on identifying
ncRNAs of interest i.e., small noncoding RNA (sncRNA) and long noncoding
RNA (lncRNA). Following RNA-Seq, the expression of sncRNAs and lncRNAs
was compared between infertile men who did not achieve a pregnancy with
ART and a control group of 3 fertile men who were able to conceive naturally
with their female partners.
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Participants/materials, setting, methods: RNA was isolated from 25x106

spermatozoa using a commercial spin column kit (RNeasy Mini Kit, QIAGEN,
Germany). The spermatozoal nucleic acid quality and concentration were mea-
sured. After creation of paired-end libraries from RNA samples, 76 bp RNA-
Sequencing (RNA-Seq) using an Illumina platform (NextSeq 500) was carried
out and expanded to 60M reads. Expression values were calculated in frag-
ments per kilobase of transcript per million mapped reads (FPKM).
Main results and the role of chance: The 31 consenting men with a mean
age of 39.6 ± 5 years had the following semen parameters: 46.3 ± 19 × 106/
mL (concentration), 44.8 ± 14% (motility), and normal morphology. Five
(68.9%) men, with female partners aged 34.8 ± 1 years, underwent ART that
resulted in a fertilization rate of 71.4% and generation of 2.44 ± 1 good-quality
embryos on day 3. However, no implantation of embryos occurred. There was
no difference in the age demographics of men or women in the ART or control
groups. RNA-seq of approximately 23,260 genes was performed, of which 28
ncRNAs showed decreased expression in the ART group. These 28 ncRNAs
were classified into 7 (25%) sncRNAs and 21 (75%) lncRNAs. Interestingly, the
expression of 4 ncRNAs (SNORD68, SNORD104, AVP, ALOX15P1) involved in
methylation was completely absent in the ART group (P < 0.001). The expres-
sion of 5 other ncRNAs (MIR181C, MIR636, MIR3687, MIR3689B) involved in
the stabilization of messenger RNA was completely decreased in the ART
group compared to controls (P = 0.08). Of note, the majority of ncRNAs
(81.3%) were products of genes located on autosomes, while the remaining
ncRNAs were coded by genes located on the sex chromosomes.
Limitations, reasons for caution: The under or absent expression of major
sncRNAs and lncRNAs in men with normal semen parameters but unexplained
infertility needs to be confirmed prospectively in a larger cohort. Also, the
molecular mechanisms by which dysregulation of sperm-specific ncRNAs
involved in methylation impact the implantation potential of embryos needs fur-
ther elucidation.
Wider implications of the findings: RNA-Seq of vital sperm-specific
ncRNAs can provide crucial information about the epigenetic etiology of unex-
plained infertility in men with normal semen parameters, and may also reflect
the overall contribution of the human spermatozooan to embryonic develop-
ment and establishing a viable pregnancy.
Trial registration number:Not applicable.

O-243 Identification of extracellular vesicles in human oviductal
fluid and small non-coding RNAs profiling

S. Canovas1, A. Canha1, J. Romero-Aguirregomezcorta1,2, M.T.
Prieto3, P. Coy1

1Universidad de Murcia-Campus Mare Nostrum. IMIB-Arrixaca-UMU, Physiology of
Reproduction Group- Physiology Department, Murcia, Spain
2Universidad CEU Cardenal Herrera, Departamento de Producción Animal- Facultad
de Veterinaria, Alfara del Patriarca- Valencia, Spain
3Universidad de Murcia-Campus Mare Nostrum. IMIB-Arrixaca-UMU,
Departamento de CirugÍa- PediatrÍa- Obstetricia y GinecologÍa. Facultad de
Medicina, Murcia, Spain

Study question: Are there extracellular vesicles/exosomes in the human ovi-
ductal fluid and which is its composition?
Summary answer: Extracellular vesicles were identified in human oviductal
fluid and small non-coding RNAs profile was analyzed in individual samples of
human oviductal fluid.
What is known already: Extracellular vesicles (EV) in oviductal fluid were
firstly reported in mouse. They carry and deliver to sperm the plasma mem-
brane Ca2+-ATPase4, which participate in the Ca2+ efflux pump and play an
essential role in sperm fertilizing ability (Al-Dossary, et al 2013). Later, other
studies reported the presence of oviductosomes in different species, showing
that, in cattle, the addition of OVS from the isthmic region to the in vitro culture
system without serum affects gene expression (with upregulation of factors
such as AQP3, DNMT3A and, SNRPN), and improves the development and
quality of the produced embryos (Lopera-Vasquez et al., 2017).
Study design, size, duration: 8 oviductal human fluid samples were col-
lected individually from premenopausal women with benign uterine pathology

submitted to abdominal hysterectomy in University Hospital Virgen Arrixaca,
by direct aspiration of the tubal content with an automatic 200 μl pipette. Two
of them were analyzed by western-blot, 2 were analyzed by nanoparticle track-
ing analysis (Nanosight) and 4 pairs oviductal fluid-serum were analyzed by small
nc-RNA-seq (50 bp single end Illumina HiSeq NGS).
Participants/materials, setting, methods: After centrifugation of the sam-
ples, cellular debris was discarded and extracellular vesicles were isolated from
the supernatant using the Exoquick exosome precipitation kit (SBI System
Biosciences, Inc.) according to manufacturer´s instruction. Similarly, EVs were
isolated from serum samples for the pairs oviductal fluid-serum samples.
Main results and the role of chance: Western blot analysis revealed the
presence of CD9 and CD63 in the isolated EV from oviductal fluid.
Nanoparticle tracking analysis showed the existence of vesicles with a size
between 150-177 nm, displaying a Brownian motion with a concentration
between 6.25x1011 to 1.48 × 1012 particles/ml. Concentration of small RNA
isolated from individual was between 131-290 (ng/μl), with an average size of
29 nucleotides in the miRNA fraction. After RNA-sequencing the number of
alignments were higher than 11,5 millions for all samples, with a percentage of
reads aligned between 87.85 to 93.80 %. From RNA-seq data 22 categories of
small non-coding RNAs were identified, including miRNAs (micro RNAs) and
piRNAs (piwi-interacting RNAs). From miRNAs, some elements such as miR-
126, miR-148, miR-152, miR-185, miR-21 and miR-29, with previously
described functions on epigenome by targeting DNA methyltransferases
DNMT1 and/or DNMT3A/3B were identified. Relevant differences for the
level of expression were detected for some factors between oviductal fluid and
serum.
Limitations, reasons for caution: A limited number of samples were ana-
lyzed and individual variation between samples could mask some additional dif-
ferences between serum and oviductal fluid.
Wider implications of the findings: Results showed that extracellular vesi-
cles are present in human oviductal fluid, and those vesicles contain at least 22
types of small non coding RNAs, showing a specific profile compared with ser-
um from the same patients.
Trial registration number:Not applicable.

O-244 Investigation of possible incompatibilities between the
mitochondrial and nuclear genomes that affect preimplantation
embryo development

R. Jawdat1, S. Sengupta2, N. Lane3

1University College - Medical School, Institute of Women’s Health, London, United
Kingdom
2Institute for women’s health, Genetics, London, United Kingdom
3UCL, Department of Genetics, Evolution and Environment

Study question: Do particular haplotype combinations between mitochon-
drial and nuclear encoded genes involved in mitochondrial function lead to a
mismatch affecting human embryo development?
Summary answer: Comparison of nuclear genes associated with the ETC
identified SNPs in the COQ9 gene in embryos with poor preimplantation devel-
opment in three different families.
What is known already: Maternal factors that may lead to abnormal preim-
plantation development include mitochondria. Proteins required for mitochon-
drial function are encoded by both mitochondrial DNA (mtDNA) and the
nuclear DNA (nDNA) necessitating the coordination between the two gen-
omes. Mitochondrial-nuclear mismatch has been proposed as a cause of embry-
onic cell death. Changes in ATP synthesis and metabolic reactions in the
mitochondrial electron transport chain (ETC) have been linked to female infer-
tility. This study explores the effect of different combinations of mtDNA haplo-
types with 53 nuclear encoded genes that have mitochondrial function, by
assessing preimplantation embryo development.
Study design, size, duration: This was a cohort study including two groups.
The first group was made up of 11 fertile couples undergoing PGD for single
gene disorders and their corresponding embryos (n = 57). The embryos were
collected on day 6-7 post fertilization. The other group was composed of 12
couples with repeated miscarriage (RM) for unknown reasons.
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