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Why it is Important to investigate the sperm DNA ?

In reproductive physiology many abnormalities may occur during
spermatogenesis and spermiogenesis, resulting in spermatozoa defects.

These disorders may concern:
Sperm morphology
Numerical or structural chromosomes abnormalities
Abnormal chromatin
Sperm DNA defects

Resulting in oocyte activation failure,
No fertilization or zygote blocking, (Shaoqin et al 2014)
Chaotic early embryo development,
Negative blastocyst culture
Miscarriage
Birth defects
(Schagdarsurengin et al 2012; Cassuto et al 2014) @
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ImpactofIntracytoplasmic Morphologically Selected Sperm Injection
(IMSI) on Birth Defects: A Systematic Review and Meta-Analysis

Felipe Dieamant'?, Claudia G Petersen'?, Laura D Vagnini?, Adriana Renzi?, Bruna Petersen!?, Fabiana Massaro!,
Camila Zamara?!, Andreia Nicoletti', Juliana Ricci, Antonio H Oliani?, Jodo Batista A. Oliveira'?, José G. Franco Jr'?

May 2021

IMS| vs. ICSI: Total birth defects(structural-defects/chromosomal- abnormalities).

Total birth defects ICSI(n/N) IMSI(n/N) RR 95% CI

Cassuto etal.,2014 22/578 6/450 0.350.15-0.83
Hershko-Klement et al.,2016 71/1394 18/498 0.710.43-1.17
Gaspard et al.,2018 26/655 8/332 0.610.28-1.30
Total 119/2627 32/1280 0.600.41-0.88

Chi?=6.7:P<0.01
Cochran's Q=1.8:P=0.4
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A new real-time morphology classification for human
spermatozoa: a link for fertilization and improved
embryo quality

Nino Guy Cassuto, M.D.." Dominigque Bouret, M.D.," Jean Michel Plouchart, M.D.,"
Sonia Jellad, M.D.,* Pierre Vanderzwalmen, M.S.,* Richard Balet, M.D.,* Lionel Larue, M.D.,*

and Yona Barak, Ph. n.“

of the injected motile spermatozoon.

TABLE_1 1

Study 1: fertilization, rate of development, and blastocyst expansion in correlation to the classification

Class 1

Sperm classification 21% (46/218)

Total number of
spermatozoa
(N = 218)

Class 3
20% (44/218)

Class 2
59% (128/218)

84% (39/46)>
37% (17/46)
15% (7/46)°

Fertilization rate
Total blastocysts and morulae
Expanded blastocysts

61% (27/44)°

10 ==
0 (0/44)°

73% (160/218)
26% (57/218)
33% (19/57)

73% (94/128)2
26% (33/128)
9% (12/128)°

Score = Head x2 + Vacuole x3 + Basex1 =6

Balaban B. RBMO 2011
Tanaka A. FS 2012

Vanderzwalmen P. RBMO 2008
Setti AS. J A Rep Gen 2012
Greco E. FS 2013

Knez K. Rep Bio Endoc 2011 and RBMO 2012
El Khattabi L. F S 2013




Strict morphological criteria for sperm head

Score 0 Score 6

Spermatozoa

Blastocyst

Morphological criteria are used to score spermatozoa at high magnification
(6100x) and to assess expended good blastocyst quality

Cassuto et al., 2021 m
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Sperm fluorescence in situ hybridization study in nine
men carrying a Robertsonian or a reciprocal
translocation: relationship between segregation modes
and high-magnification sperm morphology
examination

Nino Guy Cassuto, M.D.," Nathalie Le Foll, M. D.," Sandra Chant()t-Basmraud, M.D.,® Richard Balet, M.D..c
Dominique Bouret, M.D.,* Alexundre Rouen, M.D.,"® Rakia Bhouri, M.D.,” Capucine Hyon, M.D..> ed
and Jean Pierre Siffroi, M.D., Ph. D. b US

e
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Sperm fluorescence in situ hybridization (FISH) res : \ n G r
translocations carriers. _\ r anS\OGa“-\O a\ Con’(.eﬂt
= ification " 4 chromos®
High-mad \ance < =
g \-\.h a ba Class I: 25 Class I: 10 Class I: 5
e\\s W <iass ll: 50 Class II: 50 Class II: 60 Class lI: 60
MSO ‘\. Sperm C Class llI: 40 Class lll: 25 Class lll: 30 Class lll: 35
Altern .\O Se\ec
NS 50% 44.40% 52.60% 47.80% 37.10% 44%
Clas. X 43.40% 53% 59.60% 23.40% 40%
Class Il 43.30% 53.50% 64% 55% 35.50% 46%
Class Il 50% 38.30% 41.20% 51.70% 39.10% 44.7

Chelli MH. J A Rep Gen 2013 ?_D



Table Il Evaluation of sperm DNA fragmentation in large vacuole spermatozoa, isolated using MSOME. Perdrix A HR 2013

Studies Studied population Large vacuole ~ Sperm DNA Percentage of spermatozoa with fragmented DNA P
definition fragmentation (mean + s.e.m.) (%)
Mys MSOME normal Large vacuole

spermatozoa (n) spermatozoa (n)
Francoeta. 30 Infertile patients >50% of the TUNEL (fixation: 15.9% (410) 29.1% (382) <0.0001
(2008) spermheadarea  methanol-acetic acid)
Garollaetal. 10 Infertile patients Not defined TUNEL (fixation: 9.3+ 4.8% (100) 40.1 £ 11.6% (100) <0.001
(2008) oligozoospermia paraformaldehyde 4%)
Wildingetal. 8 Infertile patients >4% ofthesperm  TUNEL (fixation: 6.1 +7.2%(331) 14.7 +7.2% (529) =0.031
(2011) head area paraformaldehyde 4%)
Boitrelleetal. 15 Infertile patients >25% of the TUNEL (fixation: 0.7 + 0.4% (450) 1.3 + 0.4% (450) NS (=0.25)
(2011) sperm headarea  ethanol 95%)
Perdrixetal. 20 Infertile patients >13%of the TUNEL (fixation: Unselected spermatozoa  14.5 + 3.45% (560) NS (=0.68)
(2011) Teratozoospermia spermheadarea  methanol) from native sample

[1.5 + 1.22%(10040)
Watanabe 10 Infertile patients >1.5 pmand TUNEL (fixation: 3.5% (2252) 3.3%(209) NS
etal.(2011) 2 Sperm donors visible at x400  paraformaldehyde 4%)  2.3% (398) 0%(18) NS

magnification
Hammoud 8 Infertie patients withhigh DNA 4% ofthe sperm  TUNEL (fixation: 41+ 11%(191) Anterior vacuoles Posterior (2):P=0013 | (b): P=0.0007
etal.(2012)  fragmentation rates > 13% head area methanol- acetic acid) 159 +29%(368)(a)  vacuoles
05+36%
(402)(b)

Unselected spermatozoa (2):P=002 |(b):P=044

from native sample

26.1 + 1.5%(8000)
Cassutoetal 26 Infertile patients, Score 0 TUNEL Unselected spermatozoa  Score 04.2 + 5.5% (2600) NS
(2012) A

Ffailures (Cassuto et al., 3.7+ 6.7% (2600)

ratozoospemia,  spermatozoa after density gradient V. \ )
2009) | §D



Table | Evaluation of sperm chromatin compaction in large vacuole spermatozoa, isolated using MSOME. Perdrix A

HR 2013
Studies Studied population Definitionof ~ Sperm Abnormal sperm chromatin P
large chromatin ~ compaction (mean + s.e.m.) (%)
Factioies comp?ctlon MSOME normal  Large vacuole
analysis
spermatozoa(n)  spermatozoa (n)
....................................................................................................................... "
Francoetal. (2008)  30Infertile patients >50% of the Omngewﬁag:?ﬂ'f“ 67.9% (371) <0.0001
sperm heada : _ = aa ;
s m‘g‘i N ©
Garolla et al. (2008) 10 Infertile patients, gw, A = 719+ 11.1%(100) <0.001
oligozoospenma ‘ %%‘ i
Boiveleetal (1)) ISiereply, ., \““% a“@«% _ 32+ 19%(50) | <0000
Perdrix etal. (2011) 20 Infertile patie e’r ‘ I rselected 504 +3.1% (460) | <0.0001
Teratozoospermid P o spermatozoa
. from native sample
26,5 +2.57%
(9980)
Cassuto et al. (2012) g 26 Infertile patients Score 0 Aniline blue ~ Unselected 19.5 +8.7% (2600) | <0.000!
oligoasthenoteratozoospermia ~ spermatozoa spermatozoa ;
Previous IVFfailures (Cassuto et al., after density gradient g_D
2009) 10.1 + 6.0% (2600) h
Francoetal. (2012) 66 Infertile patients >50% of sperm  CMA3 40.3% (835) 53.2% (1351) | <0.000!
—

head area
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Brief Report
Different Nuclear Architecture in Human Sperm According to
Their Morphology

Nino-Guy Cassuto 1*, Nesrine Ogal 2, Said Assou 3, Lea Ruoso !, Eli-Jonathan Rogers 2, Miguel-José Monteiro !,
Daniel Thomas !, Jean-Pierre Siffroi 2 and Alexandre Rouen %% *
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A Score 0 spermatozoa exhibit significantly higher inter-telomeric distances
B Score 0 spermatozoa exhibit significantly higher chromosomal territory areas @
for chromosome 1.
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Different Levels of DNA Methylation Detected in
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The overall sperm DNA methylation patterns from the 10 patients

according to the Score 6 and the Score O
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Morphology and Gene Expression

Y PLoS One. 2019 Mar 211430214275, o 101371 journal pone 0214275, eCollection 2019,
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Genes selected by differential methylation
level and sperm morphology
with Gene Ontology

AURKA, HDACA4, CFAP46, SPATA1S,
CACNA1C, CACNA1H, CARHSP1,
CCDC60, DNAH2, and CDC88B

Gene_Name Pvalue
AURKA 0.004316
CACNA1C 0.3057
CACNA1H 0.6764
CARHSP1 0.4697
CCDC60 0.09758
CCDC88B 0.1028
CFAP46 0.01651

DNAH2 0.1815 Graphical representation of the 10 genes differentially expressed
HDAC4 0.07368 in score 0 and score 6 spermatozoa.
HMGB4 0.3814

SPATA18 0.6764 g D



Functional classification of methylated genes

Biological process

Molecular function

. Binding
(G0O:0005488)

G0:0003824

Catalytic activit

Molecular function requlator

. GO0:0098772

Molecular transducer activity

(G0:0060089)
Transcription requlator activity
B (Go:0140110)
Transporter activity
S—_— (G0:0005215)

Biological adhesion - Localization
(G0O:0022610) (GO:0051179)

. Biological requlation [ Locomotion
(GO:0065007) G0:0040011
Cell population proliferation B Metabolic process
(G0:0008283) G0:0008152
Cellular component organization ] '\ggt'&ggﬁgfm process
(GO:0071840) (60:0051704)

Multicellular organismal process
Cellular process (GO:0032501)
(G0:0009987) .
Response to stimulus
Developmental process (G0:0050896) ,
(G0:0032502) . .
- Signaling
. Immune system process (GO:0023052)

G0:0002376



Tissue

HDAC4

CARHSP1

SPATA18

Expression in various human tissues
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Differential Gene Expression between

Low Score 0 and High Score 6
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Descriptive results show a general trend for under expression for 10 genes in blue bar

for the score 0
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Top-ranked functional protein
interaction network
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CFAP46 Cilia And Flagella Associated Protein 46
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"929 Genome-wide microRNA expression profiling in human
spermatozoa and its relation to sperm quality

NG. CASSUTO, L. RUOSO, G. KEROMNES , L. PRAT-ELLENBERG , N. LEDEE , C. CHAO, H. MOUIK,, S. ASSOU

The relevance of sperm

Integration with Omics approaches
morphology in male infertility

Analysis

Regulation

sltabolomics: || 'W&/l MicroRNA?

A e ’ J_

Integration of multi-omics data
Score 6 )

Fierrer

Gene expression profile Transcriptomics i s
Epigenomics _’,‘zz__“__-‘-",a

— o —

Score 0 % S Age
Genomics %\"» lenvironment

Methylation portrait

Epigentic pattern l

DNA analysis Organization

(organelle, cell, organ, organism) Kim et 2l., DOI: 10.1016/j.molp.2016.04.017




Microarray analysis of microRNA expression patterns in
the spermatozoa with good and poor morphology

Spermatozoa at HM Spermatozoa at HM
Morphology Score 0 Morphology Score 6
Experimental Design R NP
N=5 ¥ v N=5
Small RNA
Extraction microRNA Expression

%0

% % ‘ | ' Profiles

RNA Labeling and
Hybridization ) 1(;0 mloo 1ooloo 100I000

! )
- w -_>[ Data analysis | E

)

microRNA
Microarray Chips




Differences in the global miRNA expression profiles of sperm
samples with good and poor morphology

Condition
M Score 0
M Score 6
PCA2 18,7%
~~~~~
0% N
--- 0® N
- ~ ~
/ S / \
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@ N , @
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N
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B 1 PCA138,4%
~ /
PCA3 11,6% S~ o <

Principal Component Analysis (PCA) in 3-dimensional
plots represents the different sample’s gene
expression patterns (Score 0 and Score 6)

Each dot represents a sample.

10 samples can be divided into 2 distinct groups based
on their gene expression profiles

ﬁScore 6 . Score0.

Genes

Heat map. Dendrogram
The 5 samples Score 6 clustered in 1 Red branch
The 5 samples Score 0 samplesin 1 Blue branch
The molecular signatures of Score 6 and Score 0 were
visualized by a hierarchical clustering diagram by the
algorithm based on the differential expression genes.
The 10 samples are arranged in columns
Genes are arranged in rows



Differential microRNA expression in Score 6 and Score 0

Score 6 (log2) Vs Score 0 (log2)

Score 0

L miR30
. 4 miR342
m|R34b

fmn;:loox miR2

miR182

it

mhiR1973
Score 6

Two-dimensional Scatter plots representing the top miRNAs that are differentially expressed in Score 6 and Score 0
Each dot represents a sample: Red=Score 6 and Blue= Score 0.
D



asrm Differential microRNA expression in Score 6 and Score 0

miR-34c miR-30c
150 80 60—
Filter criteria: o | 100 > 7 D 401
Fold Change: >2 or<-2 = = 40 =
. © © ©
P-value: < 0.05 5 | so- B _ S _ 0
» N N N 20-] » N
Genes passed filter criteria: i
107 0 ' 0= — 0 .
S0 S6 S6 S0 s6
Up-Regulated in Score 6: 1000+ miR-182 100 miR-122 80~ miR-20
86 miRNAs
800+ 80 -
| 2 2 g
Up-Regulated in Score O: = | 600- = 50- =
. s T T 40
21 miRNAs -.‘,S.’—r 400- ;.;a 40 %a
200+ ‘ 20 ‘ 207
0 T 0 T 0-
S0 S6 ) S6 SO 6

Violin plot - Box-and-whisker plots — comparing microRNAs that are
differently expressed in Score 6 and Score 0
(FC >2 and p-value £0.05)



A

miRNA expression

Regulatory roles of the identified miRNAs in S6

Top ten miRNA overexpressed in S6 Vs. SO

. MIR132  miR-1973 miR-34b miR-25 _  miR-342
104 Y " b f 104 ? 104
0.1 0.1 0.1 0.1 0.1

S0 ' S6 S0 ' s6 S0 ' s6 S0 ' S6 S0 ' S6

—
.‘

10001 mijR-15b 1007 miR-125a 1w miR-30c 1wy mMIiR-625 107 miR-100

1004 100+ 1004 100+ 1004

10 10 10 10 ' 10
4 14 1 14 1
0.1 0.1- 0.1 0.1- 0.1

S0 S6 S0 Ss6 S0 S6 S0 S6 S0  S6

Violin plot comparing the top ten microRNAs that
are differently expressed in Score 6 (n=5) and
Score 0 samples (n=5).

Potential S6-miRNA targets involved
in sperm quality

miR-16
miR-16-5p (and other miRNAs w/seed AGCAGCA)*

miR-10a miR-30c-5p (and\other miRNAs w/seed GUAAACA)
miR-10a-5p (and other miFNAs wiseed ACCCUGU)* x ~ iR-30c

mTOR signaling r\
o)

S -mo PRk

miR-184

RP2R5C

m|R 122a

miR-184 (and other miRNAs w/seed GGACGGA) i

miR-31-5p (and other mlRNAs w/seed GGCAAGA)

miR-125b-5p (and other miRNAs w/iseed CCCUGAG)*
miR-125b

Oxydative stress 1

e,

The key miRNAs overexpressed
S6 are predicted to target messenger
RNA involved in biological functions
of the spermatozoa, mTOR signaling,
and oxydative stress.

/\ ‘
2 €D
/\

7
miR-532 7

miR-532-3p (miRNAs w/seed CUCCCAC)




Human sperm microRNA profiling correlated with head morphology

ASRM 2023

it bedof bt NG. CASSUTO ¢, L. RUOSO!, D. BOURET, C. CHAO !, N. LEDEE 2, L. PRAT-ELLENBERG !, S. ASSOU 3
@ Fast, Ihe Fresent, an e Fipeline . .
New Orleans, Louisiana 1 ART Unit Drouot Laboratory, Paris, France
October 14-18, 2023 2 Bluets Hospital, Paris, France
3 IRMB, University f Montpellier, INSERM, Montpellier, France

New players and new links who interfere in the sperm quality

PURPOSE & OBJECTIVES RESULTS

Male infertility research to understand the physiology of sperm has improved and more ”  Differential microRNA expression in Score 6 ap Groro A i3 min0c
sophisticate‘d teﬁhniqul;es to identify high quality srierm funcftion. We p(reviogsly published a Sperm Score 6 (log2) Vs Score 0 (log2) w
scoring scale where the spermatozoa with a total score of 6 points (Good spermatozoon Epigenetic T
morphology) displays normal head shape with symmetrical nuclear no extrusion and/or no ;agt'terns Score 6 Goog blastocyst ] [ -
invagination of the nuclear membrane, without any vacuole and normal base. The 4 <,¢\ ° Ge:fist::i:s:dl;",ter & &
spermatozoa with a score 0 displays a nuclear-shape disorder with an abnormal base and s . o
at least one large vacuole (Bad spermatozoon). The objective of this study is to analyze & miR20 S6 = 86 miRNAs " ka2 iR
microRNA (miRNA) profiles according to different morphological scoring (score 6 versus & pEmnh B . - b
score 0) and to identify the keys regulators involved in sperm quality. A :"“‘:3“§ S0 = 21 miRNAs 5 5
LI 3 miRad £ z,
pig iR 1008 miR2S Eo H
Sperm DNA * Score 6 b -
MATERIAL & METHODS methylation e
Two-dimensional ~ Scatter  plots )
. __ . . patterns representing the top miRNAs that are Violin plot - Box-and-whisker plots —
Using the GeneChip miRNA array technology, we dissected the miRNAome of ten semen Score 0 Bad blastocyst differentially expressed in Score 6 and comparing microRNAs that are uilfferenl!y
samples scored according to their high-magnification morphology (score 6 versus score 0). : Score 0. Each dot represents a sample: expressed (FC >2 and p-value <0.05) in

The correlation between spermatozoa-miRNAs and their corresponding mRNA targets was
analyzed using in silico prediction algorithms. The spermatozoa methylome was studied in
score 6 samples using DNA seauencina method.
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Genome-wide microRNA expression profiling in human spermatozoa and its relation to sperm quality
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» Background

We previously introduced a strict scoring scale for the morphology of
spermatozoa, where a total score of 6 points indicates good morphology.
This is characterized by a normal head shape with symmetrical nuclei, no
extrusion or invagination of the nuclear membrane, no vacuoles, and a
normal base. Such spermatozoa are capable of reaching an expanded
blastocyst stage. Conversely, spermatozoa scoring 0 exhibit nuclear shape
abnormalities, an abnormal base, and at least one large vacuole,
categorizing them as poor quality. This study aims to analyze microRNA

» Functional properties of the 86 miRNAs significantly
over-expressed in the S6

» Target-miRNAs acquired by score 6 are downregulated

in testis
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(miRNA) profiles according to different morphological scoring (score 6 501044 DNA-binding nanseripion actvtor actvy Testigh -
A ) : . ) X10 Tanserpton factor bnding Cel
versus score 0) and identify the key regulators involved in sperm quality. 107" Erotendmrzsion sy Tt
> E . tal des Spermatozoa at HM Spermatozos at i T Fromemdmsionsety - Pathway analysis for the targets common to the S6-miRNAs revealed that key
Xperimental design: Morphology Score 0 ) ) ess ) genes in the PDGF, EGF and MAPK signaling pathways, such as PDGFA and
st\;m . 7N=’5 MicoRNA Expresion A Transcnpnzmg AngI-yS|s Corgole (T}.\C) Software with a 2-fold chafnqel cutoff GRB2 and MAP2K are regulated by miR-30c, miR-16 and miR-92a. The
We wused a miRNA Profiles Zir?s(tjin':g?J:zhfasdkslge?rtcl;frlr?dS1007s:rlvf1fslfsml?A"rxoenxgprewshsiig r;TyN;th::i;ﬁ/r-‘\glc\igtrlg analysis of the expression of these target in normal tissues using RNA-seq
microarray chip to el Extraction upregulated in the SO samples w-hereas the number of known mIRNAs data for 30 tissue types from the Genotype-Tissue Expression repository
i .8 H ! showed that these genes are strongly under-expressed in testis tissue
analyze  the  miRNA 0 l H increased to 86 in the S6 samples. The miRNAs overexpressed in Score 6 are 9 gy P

profile (Score 6 Vs Score
0). We only consider
miRNA profiles that have
a Fold change>2 and p-

RNA Labeling and
Hybridization

————— [ Dataanalysis

MicroRNA
Microarray Chips

predicted to target 910 messenger RNA involved in biological functions of the
spermatozoa and several signaling pathways, such as MAPK signaling
pathways, as well as cell apoptosis and cellular stress. Whereas genes
targeted by score 0-miRNAs were implicated in the regulation of cellular

compared to other tissues.

» Potential Se-m.ijgyA targets involved in sgerm quality
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Score 8 Score 0 . M - W T > x:;ggggz The key miRNAs overexpressed in Score 6 are predicted to target messenger
. | . . . ' . miR-100-5p RNA involved in biological functions of the spermatozoa, mTOR signaling,
- wld o ol 88 T st Wl B L and oxydative stress.

(A) Principal Component Analysis (PCA) in 3-dimensional plots represents » Conclusions
the different miRNA expression patterns from the 10 samples. Two distinct
groups were obtained based on their miRNA expression profiles. (B) The
dendrogram shows that the 5 samples S6 clustered in 1 Red branch. The 5

samples SO samples in 1 Blue branch.

(A) Violin plot comparing the top ten microRNAs that are differently expressed
in Score 6 (n=5) and Score 0 samples (n=5). (B) The heat map showed a
molecular signature based on the 10 selected microRNAs upregulated in S6
Vs. S0.

The profiling of miRNAs repertoire in scored spermatozoa morphology
opens new perspectives to explore male fertility status and provides a
biomarker panel for sperm analysis during the ART procedure.
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[ | Sperm Selection for ICSI: Do We Have a Winner?
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Sh . : : .
€1y assisted reproductive technology (ART), the aim of sperm cells' preparation is to select competent
O ________________________ ,,"||||||||"|||”“|| H : spermatozoa with the highest fertilization potential and in this context, the intracytoplasmic sperm ’
1946 2004 injection (ICSI) represents the most applied tech ... ib
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125 284 algorithms have the potential to address the c ... m
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All these papers confirm the presence of different sperm epigenetics
profiles in the same ejaculate.

Which tool is today more appropriate, and more accurate than Al
to sort, identify, and select them between millions?
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What’s Al Technology ?
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Al needs huge data! It's a hungry giant!!!

Data: 800 hours of videos:
More than 3 months in continued vision

Sorted:15 000 frames were randomly
captured

ARRANGED Arranged: by embryologist experts

& - AR labeling and classified

PRESENTED Presented visually on the screen
VISUALLY I : : :

Machine learning / Deep learning
Teach the machine to do the job




How It Works — Al Classification

Frame: b651

Al classifies sperm cells’ morphology
at high magnification

* Proprietary algorithm processes the video stream of

“live” sperm in real time mul:1.7873217940697306 ‘
s—speed:38

* Autonomously classifies sperm cells based on their Lock ID: 21288~
morphology & motility at high-magnification Good

(x6,100) 30 frames /Seconds

* Proprietary BAIBYS’ algorithm controls the
motorized X-Y stage in real time to maintain the
selected sperm cell in the middle of the field of view
to allow reviewing the cell from all sides

Stage. Active (Scoring) 2021-06-30_21:38_2¢8a67a?

SAIBYS

SAIBYS ;fiD



HOW IT’S WORK
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Fertilization Rate: Novel Indicator
for Cumulative Live Birth Rate

006.
2021.04.
j fertnstert.
.. 10.1016/}-
_773.dov
il 2021 Sep;1’\6(3):766 7
> Fertil Steril.
i ter Study
Multicen

indi rf
Epub 2021 May 8. ndlcato ‘o COhort

B
A —~1~udia LIV] , .

- - ~~r comp

s Positive correlation between the Fertilization Rate and the cumulative live birth

rate suggesting Fertilisation Rate is a key performance indicator.
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Tableau 5. Indicateurs compie

es pour votre centre et au niveau national, de! sons frais en FIV et ICSI intraconjugale et

avec don de sperme, hors culture prolongée de premiére intention, DPI, et centres aya™sgalisé moinc.: onctions hors CP
National Funnel plot 1*(Moyenne)
Centre| Moyenne IC 95% de la| Médiane | Minimum | Maximum Centres| Centres Centres
moyenne au-dessous| dans le| au-dessus
du FP FP du FP
% de ponctions avec congélation de toute la cohorte 17.5% 10.0%| [8.6% ; 11.4%)] 8.6% 0.0% 35.8% 10.2% 10.1% 9.0%
embryonnaire
% de transfert par ponction, hors congélation de toute | 82.6% 77.2%|[74.4% ; 80.1%]| 82.5% 0.0% 92.9% 77.1% 77.0% 79.1%
la cohorte embryonnaire et ovocytaire
Nombre moyen d'ovocytes recueillis par ponction 8.7 8.1 [7.8;8.4] 8.3 4.2 12.4 8.2 8.0 8.7
Nombre moyen d'embryons obtenus par ponction 4.9 3.8 [3.6 ;4.0] 4.0 0.3 6.4 3.8 3.7 4.5
% d'ovocytes injectés par ovocyte recueilli en ICSI 70.8% 69.7% |[68.4% ; 71.1%] 70.2% 47.5% 87.9% 70.0% 69.6% 70.6%
% d'embryons obtenus par ovocyte recueilli 57.0% 45.8% |[44.1% ; 47.5%]| 46.6% 8.0% 64.9% 46.0% 45.2% 50.3%
% d'embryons obtenus par ovocyte injecté en ICSI 81.8% 61.7% |[59.4% ; 63.9%] 64.1% 71% 83.8% 61.0% 61.0% 70.0%
% d'embryons transférés ou congelés par embryon 52.5% 54.8% |[53.2% ; 56.5%]| 54.8% 0.0% 76.2% 53.2% 56.0% 49.1%
obtenu
% d'embryons congelés par embryon obtenu 25.3% 24.4%|[22.5% ; 26.3%]| 24.5% 0.0% 72.1% 25.3% 24.4% 21.9%
% d'embryons transférés par embryon obtenu 27.2% 30.5%|[28.5% ; 32.5%]| 27.6% 0.0% 65.5% 27.9% 31.6% 27.2%
Nombre moyen d'embryons transférés par transfert 2.0 1.6 [1.55;1.61] 1.6 1.1 2.1 1.5 1.6 1.7
% de sacs embryonnaires avec activité cardiaque par 21.5% 17.6% |[16.6% ; 18.5%] 17.3% 7.4% 35.3% 15.1% 17.5% 24.3%
embryon transféré
% de grossesse échographique par transfert 35.9% 24.4%|[23.1% ; 25.7%]| 25.0% 0.0% 44.2% 19.2% 24.6% 36.0%
% de grossesse évolutive par transfert 30.8% 20.6%([19.5% ; 21.7%]| 20.5% 0.0% 36.7% 16.5% 20.8% 29.6%
% de grossesse évolutive par grossesse 85.8% 84.4%([82.7% ; 86.1%]| 85.7% 28.6% 100.0% 86.2% 84.1% 82.9%
échographique
% d'accouchements par grossesse évolutive 96.7% 96.2% ([94.4% ; 98.0%]| 98.0% 0.0% 100.0% 97.3% 95.9% 96.0%
% d'accouchements par ovocyte recueilli, hors 3.4% 21%| [1.9% ;2.2%)] 2.1% 0.0% 4.2% 1.7% 2.1% 2.9%
congélation de toute la cohorte embryonnaire et
ovocytaire
% d'accouchements par embryon transféré 14.9% 12.7%([11.9% ; 13.4%] 12.7% 0.0% 26.2% 10.7% 12.7% 17.4%

Centre d'AMP : PARIS 12EME - HOPITAL DES DIACONESSES
Indicateurs complémentaires - Données 2017



Tableau 5. Indicateurs cu ™=
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- ==Z"pour votre centre et au niveau national, des
avec don de sperme, hors culture prolongée de premiére intention, DPI, et centres ayai.®

-

=alisé moins dg

ns frais en FIV et ICSI intraconjugale et
fictions hors CP

National Funnel plot 1*(Moyenne)
Centre| Moyenne| IC 95% de la| Médiane | Minimum| Maximum Centres| Centres| Centres
moyenne au-dessous| dans le| au-dessus
du FP FP du FP
% de ponctions avec congélation de toute la cohorte 10.8% 10.0% | [8.6% ; 11.4%)] 8.6% 0.0% 35.8% 10.2% 10.1% 9.0%
embryonnaire
% de transfert par ponction, hors congélation de toute 76.7% 77.2%|[74.4% ; 80.1%]| 82.5% 0.0% 92.9% 771% 77.0% 79.1%
la cohorte embryonnaire et ovocytaire
Nombre moyen d'ovocytes recueillis par ponction 7.8 8.1 [7.8;8.4] 8.3 4.2 12.4 8.2 8.0 8.7
Nombre moyen d'embryons obtenus par ponction 4.1 3.8 [3.6 ;4.0] 4.0 0.3 6.4 3.8 3.7 45
% d'ovocytes injectés par ovocyte recueilli en ICSI 63.9% 69.7%|[68.4% ; 71.1%]| 70.2% 47.5% 87.9% 70.0% 69.6% 70.6%
% d'embryons obtenus par ovocyte recueilli 53.2% 45.8% |[44.1% ; 47.5%]| 46.6% 8.0% 64.9% 46.0% 45.2% 50.3%
% d'embryons obtenus par ovocyte injecté en ICSI 83.8% 61.7% |[59.4% ; 63.9%] 64.1% 71% 83.8% 61.0% 61.0% 70.0%
% d'embryons transférés ou congelés par embryon 53.4% 54.8%|[53.2% ; 56.5%]| 54.8% 0.0% 76.2% 53.2% 56.0% 49.1%
obtenu
% d'embryons congelés par embryon obtenu 19.6% 24.4%|[22.5% ; 26.3%]| 24.5% 0.0% 72.1% 25.3% 24.4% 21.9%
% d'embryons transférés par embryon obtenu 33.8% 30.5% |[28.5% ; 32.5%]| 27.6% 0.0% 65.5% 27.9% 31.6% 27.2%
Nombre moyen d'embryons transférés par transfert 2.1 1.6 [1.55;1.61] 1.6 1.1 21 1.5 1.6 1.7
% de sacs embryonnaires avec activité cardiaque par 19.4% 17.6% |[16.6% ; 18.5%] 17.3% 7.4% 35.3% 15.1% 17.5% 24.3%
embryon transféré
% de grossesse échographique par transfert 35.4% 24.4%([23.1% ; 25.7%]| 25.0% 0.0% 44.2% 19.2% 24.6% 36.0%
% de grossesse évolutive par transfert 30.0% 20.6% |[19.5% ; 21.7%]| 20.5% 0.0% 36.7% 16.5%| 20.8% 29.6%
% de grossesse évolutive par grossesse 84.7% 84.4%|[82.7% ; 86.1%]| 85.7% 28.6% 100.0% 86.2% 84.1% 82.9%
échographique
% d'accouchements par grossesse évolutive 96.4% 96.2%|[94.4% ; 98.0%]| 98.0% 0.0% 100.0% 97.3% 95.9% 96.0%
% d'accouchements par ovocyte recueilli, hors 3.1% 21%| [1.9% ; 2.2%] 2.1% 0.0% 4.2% 1.7% 21% 2.9%
congélation de toute la cohorte embryonnaire et
ovocytaire
% d'accouchements par embryon transféré 14.0% 12.7% |[11.9% ; 13.4%] 12.7% 0.0% 26.2% 10.7% 12.7% 17.4%

Données 2019

Centre d'AMP : PARIS 12EME - HOPITAL PIERRE ROUQUES "LES BLUETS"
Indicateurs complémentaires -
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Tableau 5. Indicateurs complémentaires pour votre centre et au niveau national, des ten
avec don de sperme, hors culture prolongée de premiére intention, DPI, et centres ayant

Kes 2020 iC en
Igssico moine o ’i’

National Funnel plot 1*(Moyenne)
Centre| Moyenne| IC 95% de la| Médiane | Minimum| Maximum Centres| Centres| Centres
moyenne au-dessous| dans le | au-dessus
du FP FP du FP
% de ponctions avec congélation de toute la cohorte 16.3% 12.0%|[10.4% ; 13.7%]| 10.9% 0.0% 36.9% 15.5% 11.7% 9.0%
embryonnaire
% de transfert par ponction, hors congélation de toute 73.0% T&T%|[71.6% ;77.8%] 80.7% 0.0% 94.8% 74.5% 74.4% 79.0%
la cohorte embryonnaire et ovocytaire
Nombre moyen d'ovocytes recueillis par ponction 7.19 7.85 [75:8.2] 7.84 3.40 13.29 7.94 7.79 8.40
Nombre moyen d'embryons obtenus par ponction 3.65 3.66 [3.4:3.9] 3.61 0.06 6.59 3.70 3.61 413
% d'ovocytes injectés par ovocyte recueilli en ICSI 63.8% 68.2%|[66.6% ; 69.8%]| 69.8% 27.3%| 100.0% 67.5%| 68.0% 66.3%
% d'embryons obtenus par ovocyte recueilli 50.8% 452% | [43.2% ; 47 .2%]| 47.9% 1.4% 65.0% 45 7% 44.9% 47.0%
% d’embryons obtenus par ovocyte injecté en ICSI 83.7% 62.1%|[59.7% ; 64.5%]| 64.8% 0.0% 83.7% 65.7%| 61.2% 65.8%
% d'embryons transférés ou congelés par embryon 57.5% 55.7% | [54.0% ; 57.4%] 55.9% 0.0% 75.0% 57.2% 55.3% 57.2%
obtenu
% d'embryons congelés par embryon obtenu 22.1% 255%([23.6% ; 27.5%]| 26.5% 0.0% 50.9% 20.0%| 251% 23.4%
% d'embryons transférés par embryon obtenu 355% 30.1%|[28.0% ; 32.3%]| 27.7% 0.0% 68.2% 28.3% 30.2% 33.8%
Nombre moyen d'embryons transférés par transfert 218 1.55 [1.51;1.59] 157 1.00 2.18 1.53 1.54 1.67
% de sacs embryonnaires avec activité cardiaque par 15.0% 17.3%|[16.1% ; 18.5%)]| 16.9% 0.0% 37.2% 12.2% 17.9% 215%
embryon transferé
% de grossesse échographique par fransfert 27 4% 23.6%([22.1% ;25.1%)]| 23.9% 0.0% 44.1% 16.9%( 242% 31.4%
% de grossesse évolutive par transfert 24 4% 19.8%|[18.5% ; 21.0%]| 20.1% 0.0% 38.4% 13.7%  20.3% 26.3%
% de grossesse évolutive par grossesse 89.2% 84.3%|[82.4% ;86.3%]| 85.8% 33.3%| 100.0% 83.3% 04.4% 85.8%
échographique
% d'accouchements par grossesse evolutive 100.0% 97.3%[96.2% ; 98.4%)]| 100.0% 55.6%| 100.0% 91.8%| 98.2% 99.0%
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Conclusions

Morphology is correlated with the DNA quality;
dSperm selection before ICSl is a crucial step;

because we are at the beginning of the process.

Autonomous sperm selection system;

based on DNA quality and epigenetic profiles.

d Using Al combined with Micro Robotic.



