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minimum (correlation = 0.816, R squared = 0.632, mean absolute error =
2.079), and it is better to be able to predict MII as the presence of these
determine the success possibilities of the cycle. In other word, the AI algorithm could predict with 81% accuracy the number of MII obtained by a
patient only considering pre-treatment characteristics and comparing them
to a large database of known cycles’ characteristics, stimulation protocols
and stimulation outcomes.
Limitations, reasons for caution: Although the dimension of the database
and the presence of both a training and a validation sample population should
ensure the robustness of the model developed, AI based applications should be
tested prospectively before release.
Wider implications of the ﬁndings: AI and machine learning algorithms
can offer the opportunity to model the outcome of the ﬁrst IVF cycle under different stimulation protocols, and therefore help clinicians in selecting the most
appropriate treatment for ﬁrst time patients.
Trial registration number: Not applicable.
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Study question: Can we identify the factors predicting a positive and negative
clinical outcome in the homologous and donor intrauterine insemination?
Summary answer: It is possible to establish a prognostic model of live birth
and miscarriage rate before the intrauterine insemination (IUI) depending on
female and male factors.
What is known already: Although IUI is a commonly used treatment, it is
difﬁcult to predict the chances of gestation. The overall success rate of IUI
remains controversial and depends on several factors. Determinants of IUI success can be classiﬁed into three categories: female infertility factors (age, weight,
hormones on the third day of the cycle, follicle development and aetiology),
male infertility factors (semen analysis and preparation technique), and
technique-dependent factors (type of insemination, number of cycles, type of
stimulation received, and total dose administered). There is a controversy
between researchers if pregnancy rates are inﬂuenced or not by these factors
among others.
Study design, size, duration: A retrospective cohort study. A total of 7582
subfertile couples undergoing IUI between April 1997 and December 2017
were analysed. 5491 couples underwent IUI with homologous semen (IUI-H)
and 2091 couples underwent IUI with frozen donor semen (IUI-D).
Participants/materials, setting, methods: All the infertile couples that
underwent IUI cycles in the last ten years. Predictive factors evaluated were
female infertility diagnosis, female age, body mass index (BMI), number of
preovulatory follicles, number of the IUI cycle, endometrial thickness and
sperm quality (total motile sperm count, TMSC). Binary and ordinal multinomial logistic regression analysis by the stepwise procedure were used to
selecting the potential variables related to the live birth rate and miscarriage
rate.
Main results and the role of chance: The overall pregnancy rate (PR) in
IUI-H was 10.4% and 20.5% in IUI-D. Ordinal PR was 0.5% and 1.6%,
respectively. The overall live birth (LB) rate was 8.3% in IUI-H and 17.5% in
IUI-D, and the overall miscarriage rate (MR) was 2.1% in IUI-H and 3.0% in
IUI-D. Binary and ordinal multinomial logistic regression analysis identiﬁed
number of follicles (p = 0.03), number of IUI cycle (p = 0.02), female infertility diagnosis (p = 0.00) and TMSC (p = 0.00) as signiﬁcant predictive factors
of LB in IUI-H cycles. Number of follicles (p = 0.01), female age (p = 0.00)
and NTSM (p = 0.00) were signiﬁcant predictive factors in IUI-D cycles.
IUI-H achieves the best results with two or three follicles, carrying out a
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maximum of 5 cycles, a high TMSC number and in cases of female infertility
from ovulation disorders or a normal ovarian reserve. Moreover, patients
under 30 years would signiﬁcantly increase the LB rate in the IUI-D. A single
preovulatory follicle (p = 0.04) and patients with genital malformation (p =
0.00) would be considered as prognostic miscarriage factors in IUI-H cycles.
The risk of abortion would also be greater as the age increases in IUI-D
cycles (p = 0.01).
Limitations, reasons for caution: The limitations of our study include lack
of a prospective design, instead relying on a retrospective analysis.
Wider implications of the ﬁndings: There are not studies analysing the
predictive factors of live birth between homologous and donor IUI, under the
same conditions. This study will allow deﬁning which couples will obtain a greater beneﬁt with the IUI technique for more effective counselling and assisted
reproduction treatment planning.
Trial registration number: This is not a clinical trial.
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Study question: What is the comparative ability of different machine learning
models in predicting live birth following IVF based on the analysis of a large
national database?
Summary answer: Deep neural networks were associated with the highest
accuracy and speciﬁcity for live birth prediction compared to other machine
learning models.
What is known already: The increasing wealth of IVF-treatment data has
presented the opportunity, but also the challenge, to develop models for accurate and personalized outcome prediction facilitating optimal treatment design
and patient counseling. Machine learning allows the construction of algorithms
that can ‘learn’ from data and make predictions. It is a powerful way to analyze
large and complex datasets, which may not be effectively interpreted by the use
of conventional statistics. Machine learning has been applied in several ﬁelds of
healthcare and may prove to be a useful tool in developing accurate personalized predictions in fertility treatment.
Study design, size, duration: This population-based cohort study used
anonymous data obtained from the register of the Human Fertilization and
Embryology Authority (HFEA), the ART statutory regulator in the UK. A total
463,669 fresh autologous IVF/ICSI, non-PGD cycles, with a full set of data, performed between 1991 and 2012 were analysed to predict live birth per cycle
started.
Participants/materials, setting, methods: A predictive model of live birth
constructed using latest-technology deep neural networks (DNN) was compared with random forest (RF), decision trees (DT) and Naive Bayes (NB)
machine learning models. Cycles were randomly divided into a training and testing set at a 80:20 ratio. The training set was used to develop the prediction
model and the testing set to validate model performance. Comparisons were
performed using McNemar’s test.
Main results and the role of chance: After exclusions, a total 463,669
cycles were included, of which 99,537 [(21.5% (95% CI: 21.4-21.6%)] resulted
in a live birth. 370,935 and 92,734 cycles were assigned to the training and testing sets, respectively. Variables up to and including the day of embryo transfer
were included in the analysis.
The DNN model was associated with signiﬁcantly higher accuracy, speciﬁcity,
positive predictive value (PPV), positive and negative likelihood ratios compared
to other machine learning models. Conversely, sensitivity and negative predictive value (NPV) were lower in DNN compared to other models. All differences
compared to DNN were statistically signiﬁcant (p < 0.0001).
Details of predictive parameters for all machine learning models are shown in
Table 1. ratios and 95/ratios and 95% conﬁdence intervals.
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Table 1
Deep neural
networks

Random
forest

Decision
trees

Naive
Bayes

Accuracy %

76.83
76.59-77.08

74.94
74.6675.22

72.90
72.6173.18

35.91
35.6136.22

Speciﬁcity %

94.86
94.72-95.01

91.16
90.9591.36

87.07
86.8287.31

18.30
18.0218.58

Sensitivity %

11.09
10.71-11.49

16.16
15.6516.67

21.53
20.9622.11

99.76
99.6899.82

Positive
Likelihood
Ratio

2.16
2.07-2.26

1.83
1.76-1.90

1.67
1.61-1.72

1.22
1.221.23

Negative
0.94
Likelihood Ratio 0.93-0.94

0.92
0.91-0.93

0.90
0.89-0.91

0.01
0.010.02

PPV %

37.20
36.16-38.25

33.52
32.6534.40

31.48
30.7932.19

25.20
25.1325.27

NPV %

79.55
79.48-79.63

79.76
79.6579.86

80.09
79.9680.21

99.63
99.5199.72

........................................................................................

Limitations, reasons for caution: The anonymised HFEA database holds
no information on the number of cycles performed per patient. Therefore,
necessary adjustments and calculation of cumulative live birth were not possible. Furthermore, availability of features related to patient demographics,
ovarian reserve, baseline and stimulation characteristics, would likely improve
the models’ predictive ability.
Wider implications of the ﬁndings: The DNN model offered the highest
speciﬁcity and accuracy, efﬁciently predicting cycles not leading to live birth.
Prediction of unsuccessful treatment may be of value for counseling and patient
assessment by clinics and funding bodies. Ongoing research using large datasets
will attempt further improvements of the model’s overall predictive
performance.
Trial registration number: Not applicable
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O-198 Afamin, a novel human vitamin E-binding glycoprotein, as a
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Study question: Are afamin levels and single nucleotide polymorphisms in the
5’-untranslated region of the afamin gene associated with male infertility?
Summary answer: Our results show increased afamin levels in the patient
group when compared to controls. Also, suggest that afamin genetic variations
might be associated with infertility.
What is known already: The plasma glycoprotein afamin has been previously identiﬁed and described as an alternative carrier protein for vitamin E in
extravascular ﬂuids such as plasma, ovarian follicular and seminal ﬂuids. The
role of afamin in male fertility was discovered by the afamin knockout mouse
model. These results from a gene-deleted mouse model indicate a central role
of afamin in fertility possibly due to its vitamin E-binding properties. However,
so far, we have not observed any study which was able to establish a relationship in-between the levels of the protein, polymorphisms and expression of afamin genes with male and female infertility.
Study design, size, duration: This observational prospective study evaluates
afamin levels in serum and seminal ﬂuids from infertile men and compares them
with healthy controls Plus, it also studies the association in-between single
nucleotide polymorphisms (SNPs) in the 5‘-untranslated region (5‘-UTR) of the
afamin gene with infertility. The study was performed from samples collected
during the period from May to September 2017.
Participants/materials, setting, methods: Semen samples from 20 oligoasthenoteratozoospermic patients attending the Andrology Laboratory were
included in the study. The control was formed by 39 men with normal semen parameters. Concentration of afamin was quantiﬁed by sandwich-type ELISA. Peripheral
blood samples were analysed to examine the presence of speciﬁc sequences from
the afamin gene (AFM) by PCR ampliﬁcation followed by direct sequencing. TStudent test was applied to verify normality distribution of the variables.
Main results and the role of chance: Subjects with low sperm motility or/
and sperm concentration had higher median sperm afamin (18,9 ± 2,9 ng/mg
of proteins) and serum afamin concentrations (24,1 ± 4,0 ng/mg of proteins)
than those without sperm alterations (10,6 ± 1,4 ng/mg of proteins) (p <
0,02); (15,6 ± 1,4 ng/mg of proteins) (p < 0,002).
A total of ﬁve different polymorphisms have been found, these include one
deletion and the remaining four considered as single nucleotide polymorphisms
(SNP).
A new transversion (A/T) (position 4:73481093) was identiﬁed in an OATz
patient and was associated with high levels of afamin in plasma and seminal
ﬂuids. The prevalence of this variant in our study in the case homozygous for
TT is 0.985 (98.5%), whereas in the case heterozygous for TA is 0.015 (1.5%).
5’Upstream single nucleotide polymorphisms rs115041046, rs371710441,
rs35680917, rs72856618 of AFM were polymorphic in both patient and control
groups. However, our data showed that the AG genotype (rs115041046) was
higher among patients compared with controls, and that the TA genotype
(rs371710441) was predominant in the group of male patients.
Limitations, reasons for caution: The main limitation of our study is the
small number of replicates. The results observed in this study should be further
conﬁrmed with a larger sample number.
Wider implications of the ﬁndings: Afamin concentration is higher in the
patient group, potentially due to a compensatory mechanism caused by a possible decrease in vitamin E levels. Accordingly, these patients could beneﬁt from
an antioxidant therapy. Moreover, these ﬁndings could signiﬁcantly enhance our
understanding of the molecular-genetic causes of infertility.
Trial registration number: FT 115
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