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CDC Home

Centers for Disease Control and Prevention

| CDC 24/7: Saving Lives. Protecting Pecple.™

Assisted Reproductive

Technology (ART) [l Email page link
B3 Recommend |ml Share (=) Print page
Multiples and Assisted Reproductive Technology— .
/ _ Considering Elective Single Embryo Transfers . giﬂif,:iff:; S
/ Elective single-embryo transfer (eSET) is a procedure in which one embryo, selected from a larger lgg\aeg”;:" Rd
number of available embryos, is placed in the uterus or fallopian tube. The embryo selected for eSET Atlanta, GA 30333

might be from a previous IVF cycle (e.g., cryopreserved embryos (frozen)) or from the current fresh IVF = B00-CDC-INFO
~ cycle that yielded more than one embryo. The remaining embryos may be set aside for future use or ‘(Tiz?_ (233323_?23?_5343
More Related Links | CYopreservation. New Hours of

Infertility eSET is a relatively new choice available to ART patients. It helps women avoid several risks to their own g:e"_aam’" ET/Monday-

e health that are associated with carrying multiples. It also helps families achieve success while preventing Fri::'iv R nosy
some risks known to be associated with giving birth to twins or what is called "high order multiple births” Closed Holidays
(three or more children born at the same time). Infants born in multiple births are more often born early Contact CDC-INFO
(preterm), are smaller (low birth weight)} and experience more adverse health outcomes than singleton T e e
infants. There is consensus among experts that the desired ocutcome of ART is a healthy singleton infant.
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eSET, which is based on findings from research, assesses the chances of success (pregnancy and live
birth} based upon the number of embryos transferred during an ART procedure. This research found that
among women with a good chance of success with ART, those who chose to have a single embryo
transferred had a similar number of live-birth deliveries compared to those who chose to transfer
\ multiple embryos, but almost all of the infants they delivered were singletons. *Single embryo transfer is
\ now considered appropriate for patients with good prognosis, usually women aged 35 years or younger
and with eggs or embryos of good quality.

What if | have waited and tried many times to get pregnant unsuccessfully?




MULTIPLE PREGNANCY

Elective single-emhryo transfer

Practice Committee of the Society for Assisted Reproductive Technology and Practice Committee of the American Society
for Reproductive Medicine

American Society for Reproductive Medicine, Birmingham, Alabama

As in vitro fertilization implantation rates have improved, the practice of transfering multiple embryos must be evaluated. The purpose of this document
is to reassess the literature on elective single-embryo transfer, to provide guidance for patient selection, and to discuss barriers to utilization. (Fertil Steril®

2012;97:835-42. 82012 by American Society for Reproductive Medicine.)

F

In _200)6, more than two-thirds o I\’F transfer procedures in the United States were of tl‘lree
or more embryos. Practice guid s from SART and the American Society for Reproduﬁlve
edicine (ASRM) recommendm’% maximum numbers of embryos to transfer were first
blished in 1998 and have been periodically revised and adjusted downward as 1mplantat1on :
!;[es im- proved, most recently in 2009. With the release of these guidelines, the freqlkncy of
transfers of three or more embryos has declined steadily. In the 10-year period from 1999 to
()\08 the proportion of transfers wi thee or'more embryos declined from 70% to 39%, with
tfansfers of four or more embry c11n1 ne-half from 36% to 14%. Before

, only 1% of transfers wer 3 T |
—— “ Jl 2\ AMERICAN SOCIETY FOR

) t_'*' y . ¥ 2/ REPRODUCTIVE MEDICINE




MULTIPLE PREGNANCY

-

A

HFEA data shows that about en€ in four IVF pregnancies

resulting in live birth babies were multiple pregnancies.\In
otheLverdsytwo olit of five (or 40%) live born babies;fro

!

I\}/‘\%ere ultiple pregnancies. These figures contrast
with the statistics¥for spontaneously conceived pregnancies in
which an incidenc€ofione in 80 (approximately 1%) ¢

.pregnancies being multiple pregnancies and one out of 40
"1 (approximately 2%) live*born babies coming from multiple \

¥ pregnancies. . /
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MULTIPLE PREGNANCY

A multiple birth (twins and triplets) is the single biggest health risk
associated with fertility treatment. Mulﬂplﬁ births carry risks to both the health
of the mother and the babies: -

Mothers have a higher risk of miscarriage and other compllcatlons in
.. pregnancy
iestare more likely to be premature and to have a low birth

The number of'deaths within the first month of life increases from 3
deaths per 1,000 liverbirths for singletons, to 19 deaths per 1,000 live §
births for multiple babies* )

The risk of cerebral palsy increases from 1.7 cases per 1,000 live births \
for singletons to 6.2 cases per 1,000 live births for twins?

The birth of a healthy singleten child, born at full term, is the safest outcome /
of fertility treatment fo‘pﬁoth mother and child.
. 0 ~

_ L § " ."

——Y & . "~ HUMAN” gmy

Offlce for National Statistics (2009) I\h'&y Statlstlcs Childhood, Infant and Perlnatal 2gg7. . FERT L'“‘M\M EMBRYOL”‘CY
% Surman, G, f (2009) Four Counties Database of Cerebral 'alsy Vision Loss, and AIJTHC-PITEJ

Hearina Lessjin Children: Annual Reeort University of Oxford/NPEU




eSETFRO G

Not all patients are eligible for eSET and every patient needs to be treatedas

an individual. However, for good prognosis patients, eSET can maximise

the chance of a healthy singleton bab¥ born at term” and improve the _ _
health outcomes for mother and child’. Careful patient selection, and ' .
taking into account fresh and subsequent frozen embryo transfers, can
maintain overalli,v,e.bi_[th'thjlst minimising multiple births®.

In ‘anuary 2 “.‘r:e HFEA intro olicy to promote eSET and minimise
the riskoi iitiple births from IVF treatment. All clinics must have their own
strategy around eSET, which sets out how they will lower their multiple birth
rate to within @ maximum rate set by the HEEA. The HFEA lowers the
maximum'multiple birth rate each year, after careful evaluation, towards an
uIti?{qte aim of a multiple birth rate of not more than 10% each year.

Janudry - December 2008 No target, acting as a benchmark
Jantary 2009 - March 2010 No mere thah 24% multiple births
April 2010 - March 2011 No'mare than 20% multiple births™
April 2011 - March 2012 No,more than 15% multiple births
. T ——— v B - -
HUMAN " ..{\gf

FERTILISATION

S £1BRYOLOGY "y . ¥
_ AUTHORITY - . Sy




Oneatatime

Better outcomes from ferfility treatment

Home Patients Professionals Research and evidence Latest developmenis VWho supports this?

The single biggest risk of fertility
treatment is multiple pregnancy.

Professionals

Oneatatimeisa
professionally-led site
aimed at reducing the
risks of multiple
pregnancies from
fertility treatment.

The professional guidelines

for eSET pmMe essential
infarmation to help clinics
Introduce eSET policies.

The guidiellines cover eveny aspect
of practice: patient education and
selection, embryo selection and
freezing, and costs and funding
Issues.

>>Read the guidelines

' Read the new
guidelines for eSET
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MOVE TO BLASTOCYST
TRANSEE R«

-

Blastocysts are embryos grown in the laboratory incubator for five to Six days

after fertilisation.
_A_-

/.—" -

o -

Bl cyst tr is a relatively new procedure in the UK; previousyalmokét
allFembryos were t ferred two to three days after fertilisation, when they
are known as cleavagéistage embryos.

- 7 )
Research has shown that transferring blastocyst stage embryos may increase
the chance of having a live birth, particularly for patients with a higher
likelihood of getting pregnant anyway. This may be because only high quality \
embryos will be successfully cultured by the embryologist to the blastocyst
stage. It may also be easier at tgis stage for the embryologist to select the /
best quality embryo™®. 2

- - )
V 19 Blake D, Farquhar €, Johnson N, Proctor M. Cleavage stage versus blastocyst s‘ege

R — embryo transfer in assisted reproductive technology. Cochrane Database of sttematiC"
Reviews 2007, lgsué 4. Att-No.; CD002118. DOI: 10:1002/14651858.C DOO2]18. pubs:
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‘_ . . . ENERYOLOGY

\
. . o AUTHORITY

k]




COLTURA A BLASTOCISTI
A’d | J \
S
Le blast A non Sono una nov1ta' '\

‘Il primo lavaio sulle blastocisti risale al 1*995'

-~ (Edwards 1995)




COLTURA A BLASTOCISTI

T

4

Perché si ¢ comunque continuato ad eseguire transfer in D3?

g . ] .
1 .peche ¢ enze riguardo metabolismo blastocistiy_ »

'2 ¢ gli embrioni umani sono in grado di sopravvivere in utero anche
/’ fuori della finestra di impianto (Marston 1977)

4 \

3. basso tasso di sviluppo.allo.stadio di blastocisti (Blake D 2!610)
T e -.
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COLTURA A BLASTOCISTI
o

Con I’avanzare delle conoseenze sul metabolismo degh

embrioni, Stinizio ad usare: \

\.
-écolture (Mengzo 1990,Van Blerkom 1993, Yeung 1992)
-terreni di coltura‘avanzati (Scholtes 1996) e

- terreni sequen21a11 G L/G2 con Glucosio invece del Piruvato |
e AA fondamentali (Gadner 1998)

/‘: ~ f.,fnu

e



3 am a8 o S am T oprn -
{22 k) {66 ) (.l“.l ) {90 h) ('IQ'O Fad {114 h}

3 pm
3 pm Spm {120 k)
(29 h 26 h}l
BT
H-'ld i

A prn
(I.Ih} ' ’ ’ I ‘1 . .
0= n

o

e

ff—i

Figuro 598 Tirres line for co3imal Diasoary sl Sewerboprimeed L ]



COLTURA A BLASTOCISTI

Avere dei terreni di supporto)lo sviluppo delle BL ¢
condizione |

N

E’ hecessario anche avere una organizzazione adeguata di

/ | TUTTO 1l sistema:

Strumentazione di laboratorio
Controllo parametri
Mantenimento condizioni

Studio della su{d la paz1ent'e d@arte di medico e b1010go~
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COLTURA ABLASTOCISTI
STRUMENTAZIONE di LABORATORIO




COLTURA ABLASTOCISTI
CONTROLLO PARAMETTRI




COLTURA ABLASTOCISTI
MANTENIMENTO CONDIZIONI







IL LABORATORIO




Points

1.

Nb of embryos cultured on day-3

. W

Ratio between the Nb of top embryos
cultured on day-3 and the total Nb of
embryos cultured on day-3

Technique used for fertilization .DESSOIe L et al 2010

Age of the patient, years
42 38 34 30 26 22 18

Total Points

Probability of achieving blastocyst
day-5 development 0.3 0.4 0.5 0.6 0.7 0.8




EVIDENCE BASED MEDICINE

Table 15.30 Results of consensus survey for embryo transfer strategies

Fertility: Cycle Women’'s Number and grade of embryos available at SET DET
age (years) cleavage stage
assessment and treatment fOI'
0 oflo 1st cycle: | 36 or under Embryos (2 plus) available but none are top grade ~
people with fertility problems o
previous ltos
IVF cycles 4 plus N
February 2013 P
s el Gidline 37-39 Embryos (2 plus) available but none are top grade =
1to3 N
4 plus v
40-42 Embryos (2 plus) available but none are top grade N
1to3 =
4 plus ~ | oy
2nd cycle: | 36 or under Embryos (2 plus) available but none are top grade = -
| 1 previous o
failed  full 1to3 v
cycle  of 4 plus N
IVF
37-39 Embryos (2 plus) available but none are top grade =
1to3 =
4 plus N
40 - 42 Embryos (2 plus) available but none are top grade N
- 1t03 ~
— j
i 4 plus =
" - ’ 3rd cycle: | 36 or under Embryos (2 plus) available but none are top grade =
2 previous —
failed  full lto3 =
“ - Ic\)//'(;le of 4 plus =
. 37-39 Embryos (2 plus) available but none are top grade I ~ %
. . 1103 = ’
' - 4 plus =
40-42 Embryos (2 plus) available but none are top grade
1to3
2 - 4 plus

NHS Evidence

accredited provider

T double embryo tral I
\ consensus >70% agreement or isaw_e%ﬁ wi
~V ‘near consensus’ 60-69% agreement

= no consensus 50-59% ac g n'r‘

\ >

NHS Evidence - provided by NICE
www.evidence.nhs.uk




Gestione delle pazienti nell’estensione
della coltura a blastocisti

eta <34

35<eta<39

LoD e T [

/f" - “V‘ =
‘ -

Controllo
se minimo 4-5
embrioni di cui

almenouno Ao B

.

-' .‘_A‘

TR + eventuale

congelamento

una Blastocisti TQ

Controllo
se minimo 4-5
embrioni di cui

TR
almeno uno A o B

Controallo
se minimo 4-5
TR embrioni di cui

almenouno Ao B

eventuale

eventuale
congelamento

TR
congelamento

Variabili
una Blastocisti TQ

una Blastocisti TQ .
due blastocisti TQ

TR misto
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Extended Culture and eSET
Algorithm of management

Patients are advised that embryo numbers and quality are assessed on Day 2

CONSIDER eSET

1 top 2-3 top grade 4+ top grade embryos
grade embryos
B cubryo
. |

/ - SET | Cultureto Culture day 3
¢ R Day 2 Day 3

—
: 1 -3topgrade | 0 top grade 1-3 top grade 4+ top grade embryos
gl embryos embryos embryos
i eSET day 3 plus eryo or
eSET Day 3 DET Culture to Day 5
Day 3 :

.

1+ good blastocyst

2BT if available



POTENZIALITA’ BLASTOCISTI

Perché le blastocisti dovrebbero dare dei “VANTAGGI’?
~

1 T risposta inflammatoria

Vo e—glust aspettare il D5 sia per preparazione endometriale sia per,
rnello stadio di impianto fisiologico

-

31 contrattilita utcsina
‘. .
4 self selection e possibilita di eseguire eSET (elective single

embryo transfer)

5 IR (Implantation Rate), PR (Pregnancy Rate)

6 analisi profilo mpfébolico‘e genetiosul blastocele




Cell—ell interactions Growth factors/cytokines

P

HB-EGF

Invasive trophoblasts

ey g
Non-invasion / g

F
MMP-2
‘ asp, Migration

MMP-9  MMP-2
IGFBP-1 TIMPs

\
owea f IGF-H‘:I_L %\}"1&& \

Apposition Biochemical
Attachment principle/structure

Pinopodes
Embryo HB-EGF, amphiregulin
MUC-1
Epithelial integrins

Endometrial epithelium Trophininbystintastn

O D O Subepithelial stroma
LIF
111
IL-1p
Endometrial epithelium ox2
o Subepithelial stroma HOXA10,-11
Invasion TGF4
IGFBP-1

y Invading trophoblasts
/ / Fibronectin

Endometrial stroma Stromal integrins

//% MMPs

TIMPs

Figure 1 Schematic diagram of model of human implantation, Shown are the appositioattachment phases and the invasive phase.
Biochemical principles and structures invalved in implantation are given at the right. HB-EGF, heparan-binding epidermal growth factor
(EGPHIke growth factor, MUC-1, mucin1; U, leukemia inibitory factor, I, interleukin; COM2, cyclo-omgenase-2; TGF tansloming

growth factor; IGFBR, insulin-ke growth factor (IGF) binding protein; MMP, matrix metalloproteinase; TIMP tssue inhbitor of metal-
proteinase
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POTENZIALITA’ BLASTOCISTI

contrattilita uterina

-~

‘.

Uterine contractility and blastocyst transfers

UC UC UC uc ucuc

— | minute ———

Figure 1, Computerized assessment of uterine contraction frequency. After images of a sagittal plane of the uterus were acquired over time
at a rate of two images/sec (left panel), time-dependent changes in myometrial-endometrial interfaces that correspond to uterine contractions

UC minute

-

HCG HCG+4  HCG+7

Figure 2. Progressive decrease of uterine contraction frequency
from the day of HCG administration to HCG + 7 (expected day of
blastocyst transfers) (P < 0,001, repeated-measures analysis of

variance).

(UC) were assessed (right panel). Vertical arrows indicate uterine contractions.
-




Degree of expansion and hatching status:

(4 }) Mmhmﬁgmmhﬂhvﬂz}-dum
but no expansion in overall size as compared to earlier stages

=) wmwmmmmdumummmm
expansion in overall size and notable thinning of the zona palucida

Full biastocysl; a blastocoel more than 50% of the concaplus wolume and overall size
Hully enfarged with a very thin zona pelucida

ww;wﬂmmmmmh
‘started 1o hamiate through the zona

Inner cell mass (ICM) grading:
Tightly pacied, compacted calis
Larger, loose cells
No ICM distinguishabile
Cells of ICM appear dageneralive

Trophectoderm grading:
(A} Many healthy cells forming a cohesive
epithalivm

{8)  Few, but healthy calls, lange In size

mmmwwmmmmmmmhmwm
tograph; (b) grading system detailed by individual pholographs (68 next page)




POTENZIALITA’ BLASTOCISTI
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POTENZIALITA’ BLASTOCISTI
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POTENZIALITA’ BLASTOCISTI
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Table 3. Blastocyst ard implantation rave (in day 306 transfers)

Blastocyst rate  Implantation D2/3  Implantation D586 Ocher
S0/114 43.9% 441120 36.7% 2461 patients kad caly 1 blasocrs
0/235 21.3% 521218 23.9% 775 patienss had ar leas 1 blassocyst
1734 2.9% B9 42.1%
SFN9T 18.9% S0/168 29.8%
3 L3 4%
53/05 55, 8% B patienzs had ar leas 2 blastocyss

TO/139 20.9% 240104 21.1% 2 marula replace {one implanted). 609 preg,

AT 12T 37142 26.1% BE0 cancelled due o lack of blastocyss (un-
sebecred)

34 41.0% o420 41.6%

A6 T.1% 1024 4.2% [Day 5-7 26% cancelled dize o ladk of blas-
tocysts (poor progh

Levran 2002 k. i 531137 3B.7% .25 6.5% cancellad due o lack of blastocyss
(gnod progl

Livingscone 2002

Moeza 1998 514262 19.5% 20 30.0% 38 cycles cancelled [35 no blastocyss

Tapanikolaca 2005 35/170 20.6% 59/158 37.3% 4158 women had only 1 blast cransferred
due o lack of availahility and 1 had it on
rEquest.

3B/156 24%: 0% Mumber of patients with no emboyos avail
103 B and [25: 11

3ima 35.4% : Ceood
GE 13.7% 26/ 110 23.5% Unselecred popularicn nil cancellazicns [35

3106 29.2% A1/0 4565 27%: cancellation [35 (unselected popula-
cion)




POTENZIALITA’ BLASTOCISTI

6 analisi profilo metabolico e genetico

~ NCBI Resources (v] How To (v

Publedsrn  (huoves ¢

LS Mational Library of Medicine
Mational Insfitutes of Health Advanced

Sign in to NCBI

Display Settings: [v] Abstract Send to:

Reprod Biomed Online. 2013 Mar 13. pii S1472-8483(13)00118-1. doi: 10.1018/j.rbmo.2013.02.012. [Epub ahead of print]
Genomic DNA in human blastocoele fluid. Save items

7 Add to Favorites -

Mol Biosyst. 2012 Apr;B(£):853-8. doi: 10.1038/c1mb05358b. Epub 2011 Oct 21.

A mass spectrometry-based targeted metabolomics strategy of human blastocoele fluid: a promising tool in
.ferlility research.

" D'Alessandro A, Federica G, Palini 5, Bulletti C, Zolla L.
Department of Environmental Sciences, University of Tuscia, Largo del'Universitd sne, 01100 Viterbo, Italy.
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" Feriil Steril. 2011 Feb;85(2):520-4. doi: 10,1018/ fertnstert.2010.04.003. Epub 2010 May 25.

The relationship between blastocyst morphology, chromosomal abnormality, and embryo gender.

Muffield Department of Obstetrics and Gynaecology, John Radcliffe Hospital, Oxford, United Kingdom.

Abstract

OBJECTIVE: To assess correlation between blastocyst morphology and chromosomal status.

DESIGN: Observational research study.

SETTING: An IVF clinic and a specialist preimplanation genetic diagnosis (PGD) laboratory.

PATIENT(S): Ninety-three couples undergoing IVF treatment in combination with chromosome screening of embryos.

INTERVENTION(S}: Five hundred blastocysts underwent trophectoderm biopsy and comprehensive chromosome screening using comparative
genomic hybridization (CGH). The morphology of the embryos was evaluated using standard methods.

MAIN QUTCOME MEASURE(S): Association of aneuploidy and morphologic score.

RESULT(S): A total of 56.7% of blastocysts were aneuploid. One-half of the grade 5/6 blastocysts were euploid, compared with only 37.5% of
embryos graded 1/2, suggesting an effect of aneuploidy on blastocyst development. Aneuploidy also had a negative effect on inner cell mass and
trophectoderm grades. Morphologically poor blastocysts had a higher incidence of monosomy and abnormalities affecting several chromosomes.
The gender ratio was significantly skewed in relation to morphology. A total of 72% of blastocysts attaining the highest morphologic scores (5AA and
BAA) were found to be male, compared with only 40% of grade 3 embryos.

CONCLUSION(S): Morphology and aneuploidy are linked at the blastocyst stage. However, the association is weak, and consequently, morphologic
analysis cannct be relied on to ensure transfer of chromosomally normal embryos. A significant proportion of aneuploid embryos are capable of
achieving the highest morphologic scores, and some euploid embryos are of poor morphology. Gender was associated with blastocyst grading, male
embryos developing at a significantly faster rate than females.

y Copyright ® 2011 American Society for Reproductive Medicine. Published by Elsevier Inc. All rights reserved.
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Quali indicatori di processo considerare?

% Beta+ eSET a fresco \
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| NOSTRI DATI
U.O. FPR Osp. “Cervesi’- Cattolica
2012/201

eSET BL D5 Cicli a fresco

N pazientt prckup TR D3
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88 cichi a fresco

ConeSET (80.7%)

71 pz congelano BL
\‘
41 Beta negativi (57.7%)
\ ;\: y
" ) -
12 ancora devono scongelare 29 hanno scongelato (70,7%)

\ 13 gravidanze da scongelato
(44.8%)

) 2 gravidanze bioclumiche
(15,4%)

3 gravidanze biochinuche

(10%)



88 cichi a fresco
ConeSET

71 pz congelano BL

41 Beta negativi (57.7%)

N\
‘ 29 hanno scongelato (70,7%)

24 gravidanze singole (80%)

1 gravidanza gemellare (3.3%)

2 gravidanze bioclumiche

iy
(15.4%)

=

2 aborti spontanel (6.6%)

a | 3 gravidanze biochiniche

(10%)




| NOSTRI DATI

Totale Gravidanze

43 (30 a fresco + 13 da scong) su 71 pazienti

@ ——

GRAVIDANZE CUMULATIVE
60,6 %0

‘. .

[37 BCF su 71 stimolazioni fatte 52%

con un Potenziale dil2 pazienti ancora da scongelare € 1 non
considerati altr1 embrioni da trasferire delle gia’ gravide e di chi
ancora non ha finito di scongelare ma non ancora gravide!!!

Ny W




Quali indicatori di processo considerare?

% Betat+ eSET a fresco 42% —

T —

% Betat+ da embrioni co gelat'i 44,8%

9% Belar cumulativi 60.6%

7

%% aborti da fiesco 16,6%
»

% aborti da scongelato 23,1%

% gemellart 2,8%4 =
0 ' A

% bambini nﬁ)r‘tccw/on ég}ng 52%

\\ / 1 ol *
_, b T




IN CONCLUSIONE...QUALI SONO
| VANTAGGLREAL 1?7

s @

1. La letteratura ¢ la ﬁ'éstza espertienza supportano la pohtica

N .
] 2‘P05$1b111t::1a\zzﬁre 1l profilo metabolico del contenuto: c!el

/ . Dblastocele e PGD/PGS da Blastocele (studi registrati
{ NCT01427413 NCTO01780415)

3. Indlcatore della qdhta del 51S‘teh@d1 lavoro
C - -hr-

\‘ —‘f/ W AU'
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