¢ Cuando es mejor transferir
embriones, dia 2-3 o blastocisto?

M.Sc. Randolfo Medina

En relacion a conflicto de intereses nada
qgue declarar



Seleccionar el mejor embrion:
aumentar chance de implantacion

disminuir riesgo de multigestacion



Multigestacion
Principal complicacion de las TRA

o Aumento de la morbilidad y mortalidad

o Materna

o Eclampsia

Anemia

Hemorragia post parto

Cesarea

Aumento del doble de probabilidad de muerte

o Infantil

o Prematuridad

Bajo peso al nacer

Paralisis cerebral

Problemas cronicos de los pulmones

Problemas de aprendizaje

Mortalidad neonatal en: Gemelares (7 veces mas)
o Alto orden (20 veces mas)

O O O O O

Conde-Agudelo, A. (2000).; Baor, L. (2005).; Rand, L.(2005).; Khalaf, Y.(2008).



Transferir al D5 es mas
fisioldgico

In vivo el embrion
humano llega al utero
como morula avanzada

embrién de
cuatro células

embrién de )
dos células

embrién de
dos células ol

ovocito
fecundado
en trompa

ovocito en
fimbria

blastocisto
iniciando
implantacién
ovocito en
ovario

embrién en estadio
de mérula

Medina, 2008

blastocisto implantado

blastocisto
temprano




Debemos tener en cuenta que:

la activacion del genoma propio del embrién ocurre
entre 4 y 8 células.

el desarrollo de los mamiferos es altamente
ineficiente.

existe alta frecuencia de anomalias cromosomicas
y que estas aumentan con la edad.



Aumento de aneuploidias con la edad
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* Aneuploidia para X,Y,13,15,16,17,18,21,22 (Munne et al, 2003)




Parece razonable:

Desarrollar un sistema de seleccion obteniendo
blastocistos viables.

Seleccion propia de los embriones, imitando lo que
ocurre fisiolégicamente.



MEDIOS SECUENCIALES




VARIABLE DIA 3 DIAS
Numero de pacientes 15 8
Media de edad (DS) 36.2%+5.1 34.5%4.3
Media de ovocitos fecundados (£DS) 12.115.9 13.916.3
Media de embriones transferidos (tDS) 3.8:0.9 2.7x0.7*
Tasa de implantacion (%) 21 45.5**
Tasa de embarazo (%) 47 63

*P<0.01
Transferir menos embriones para evitar el embarazo miiltiple **P<0.05
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SISTEMA DE
EVALUACION
DE
BLASTOCISTOS

Scoring system

Degree of expansion and hatching status:

1 2 3 4

1  Early blastocysts

the blastocoel being less than half the volume of the embryo.

2  Blastocyst the blastocoel being greater than or equal to half of the
volume of the embryo.

3  Full blastocyst the blastocoel completely fills the embryo.

4 Expanded blastocyst the blastocoel volume is now larger than that of the early
embryo and the zona is thinning.

5 Hatching blastocyst the trophectoderm has started to herniate through the zona.

6 Hatched blastocyst the blastocyst has completely escaped from the zona.

Inner cell mass (ICM) Grading:

A Tightly packed, many cells

B Loosely grouped, several cells

C Veryfew cells

Trophectoderm Grading:

A Many cells forming a cohesive epithelium

B Few cells forming a loose epithelium.

C \Veryfew cells



Morula Blast 1 Blast 2



Blast 3 Blast 4 Blast 5



Criterios para continuar a blastocistos:

Al menos 3 embriones de 8 células, grado 1.

Al menos 4 embriones de 8 células, grado 2.

10 o mas foliculos



VARIABLE GRUPO 1 GRUPO 2
(2 Blast >3AA) (1 Blast >3AA)
N° embriones 2 2
transferidos
Edad promedio 32.9+/-0.5 33.2+/-1.0
N° de transferencias 68 23
Tasa de embarazos 86.8% 69.6%
clinicos

Tasa de implantacion 70% 50%
Embarazos gemelares 61% 50%

Gardner et al, 2000




TRANSFERENCIA SELECTIVA DE UNO vs DOS

BLASTOCISTOS

Caracteristicas de los

pacientes
N° de pacientes
Edad
Rango de edad
Ciclos previos
FSH del dia 3
E, del dia 3
E, del dia del HCG

Dias de estimulacion

Numero de ampollas/
dia

1 blastocisto

Grupo |
23
33,5+ 09
26-43
0,43 +£0,17
6,47 £ 0,35
286+29
3676 + 278
10,2+ 0,3

3,16 £0,29

2 blastocistos
Grupo 11

25
342+ 0,7
20-41
0,36 £ 0,18
6,14 £ 043
207+29
3923 + 279
102 + 0,3

2,70 £ 0,22

Gardner et al. 2004.



Porcentaje (%)
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Gardner et al. 2004.
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Red | atinoamericana de

R eproducciin Asistida

Registro Latinoamericano de Reproduccidn Asistida (RLA)

Ciclos iniciados 27,174
Aspiraciones 24,930
Transferencias Embrionarias 21,390
Embarazos clinicos 7,500
Partos = 1RNV 5,681
Bebés vivos 7,141

RLA 2009




Red [ atinoamericana de
Reproducciin Asistida

Influencia del estadio de desarrollo embrionario

18 T2 Blastociaio

La figura muestra la tasa de embarazo por transferencia
embrionaria de acuerdo al estadio de desarrollo
embrionario en 21,389 transferencias embrionarias de FIV/
ICSI en los que se registro esta informacion.

La diferencia en la tasa de embarazo alcanzo6 significancia
estadistica (p<0.0001)

RLA 2009

Total de embarazos clinicos registrados segln estadio de desarrollo embrionario = 7,499
1,928 alas 48h de transferencia, 4,644 a las 72h de transferencia, 927 en estadio de blastocisto



Blastocistos mas tasa de nacidos vivos

Human Reproduction Vol.23, No.l pp. 91-99, 2004 doi:10.1093 /humrep / dem339

Advance Access publication on October 26, 2007

Live birth rates after transfer of equal number of blastocysts
or cleavage-stage embryos in IVF. A systematic review
and meta-analysis

Evangelos G. Papanikolaou', Efstratios M. Kolibianakis, Herman Tournaye,
Christos A. Venetis, Human Fatemi, Basil Tarlatzis and Paul Devroey

 Partiendo de 282 trabajos, se seleccionan 8 RCT. 1654
participantes

* Se transfiere igual numero de embriones en division o blast

e Se comparan tasas de embarazos, nacidos Vvivos,
criopreservacion



Tasa de embarazo clinico por pareja
OR:1.27,95% Cl: 1.03-1.55; P =0.02

Study Blastocyst Cleavage OR (fixed) Weight OR (fixed)
or sub-category niN nin 95% ClI Yo 95% ClI
01 Truly randomized
Coskun et al. (2000) 35/100 33/101 11.43 1.11 [0.82, 1.99)
Rienzi et al. (2002) 29/50 27/44% —_: 6.20 1.07 [0.48, 2.39]
Van der Auwera et al. (2002) 29/70 20/66 —t— 6.46 1.63 [0.80, 3.30)]
Bungum et al. (2003) 32/61 36/587 —.— 9.47 0.64 [0.31, 1.34]
Hreinsson ef al. (2004) 22/64 25/80 —_— 7.81 1.15 [0.57, 2.32]
Kolibianakis ef al. (2004) T16/226 15/234 —— 26.19 1.07 [0.73, 1.59]
Papanikolaou ef al. (2005) 42/80 27/84 — 6.70
Papanikolaou ef al. (20086) 58/175 41/176 - 14.63 1.63 [1.02, 2.61]
Main analysis (95% Cl) 323/826 284/846 L 4 88.89 1.27 {1.03,1.55]
Test for heterogeneity: x*=9.53, df=7 (P=0.22), F=26.5%
Test for overall effect: 2=2.28 (P=0.02)
02 Pseudo-randomized
Zech 2007 52/128 31/99 -1—.— 11.11 1.50 [0.86, 2.61]
Sensilivity analysis (95% CI) 375/954 315/945 E 3 100.00 1.29 [1.07, 1.56]
Test for heterogeneity: x2=9.85, df=8 (P=0.28), F=18.8%
Test for overall effect: Z=2.64 (P=0.008)

01 02 05 1 2 5 10
Favours cleavage stage Favours blastocyst

Papanikolaou et al, 2008




Tasa de nacidos vivos por pareja
OR: 1.39, 95% CI: 1.10-1.76; P =0.005

Study Elastocyst Cleavage stage OR (fixed) Weight OR (fixed)
or sub-category nfN niN 95% CI % 95% CI
Rienzi ef al. (2002) 24/30 24/48 —J— 10.52 0.92 [0.42, 2.04]
Van der Auwera ef al. (2002) 24/70 17/66 — 9.50 1.50 [0.72, 3.15]
Hreinsson et al. (2004) 18/64 23/80 . 12.14 0.97 [0.47, 2.01]
Kolibianakis et al. (2004) T3/226 67/234 —— 36.82 1.19 [0.BO, 1.77]
Papanikolaou ef al. (2005) 38/80 23/84 —_— 9.73 2.40 [1.25, 4.860]
Papanikolaou ef al. (2006) 56/175 38/176 s 21 .29 1.71 [1.06, 2.76]
Total (95% CI) Bb5 688 & 100.00 1.39 [1.10, 1.76]
Total events: 233 (Blastocyst), 192 (Cleavage stage)
Test for heterogeneity: ¥*=6.02, df=5 (P=0.30), F=17.0%
Test for overall effect: Z=2.80 (P =0.005) - J _ o

0102 051 2 5 10

Favou

rs cleavage stage

Favours blastocyst

Papanikolaou et al, 2008




Tasa de criopreservacion por pareja
OR: 0.28, 95% CI: 0.14-0.55; P =0.0002

Study Blastocyst Cleavage stage OR [random) Weight OR (random)
or sub-category i M 5% Cl % 85% Cl
Rienzi ef al, (2002) L8/50 42748 | 12.72 0,08 [0.03, 0.23]
Wan der Auwera ef al. (2002) 2070 324600 —— 13,34 D.22 [U.26, 1.04]
Bungum ef ai. (2003) 36/6l S4/57 — 11.00 0.08 [0.02, 0.28]
Hreinsson et al, (2004) 13764 34580 — 13. 02 .41 [Q.20, U.86]
Kolibianakis et al. (2004) 114/226 1447234 —a— 17.33 b.64 [0.44, 0.392]
Papanikolaou ef al, (2005) 47/80 LT +— 12,22 0.07 [0.02, 0.21]
Papanikclaou af al. [2008) 1157152 126/158 - ®| 16.37 0.79 [0.46, 1.35]
Total (95% Cl) 703 727 peis =8 100. 00 0.28 [0.14, 0.55]
Total events: 371 (Blastecyst), 515 (Cleavage stags)
Tast for heterogeneity: ¥*= 3696, df =6 (A< 0.00001), F=83.8%
Tesl for overall effect: £ = 3.74 (P=0.0002)
01 02 05 1 2 5 10
Favours cleavage stage  Fawvours blastocyst

Papanikolaou et al, 2008




Human Reproduction Vol.23, No.l pp. 91599, 2008 doi: 10,1093 /humrep,/ dem339

Advance Access publication on October 26, 2007

Live birth rates after transfer of equal number of blastocysts
or cleavage-stage embryos in IVF. A systematic review
and meta-analysis

Evangelos G. Papanikolaou', Efstratios M. Kolibianakis, Herman Tournaye,
Christos A. Venetis, Human Fatemi, Basil Tarlatzis and Paul Devroey

e Concluyen:

 Cuando se transfieren el mismo numero de embriones en
ciclos en fresco de FIV, la tasa de embarazo clinico y de
nacidos vivos, es significativamente mayor cuando los
embriones se transfieren en estadio de blastocistos.

« Se pueden criopreservar mas embriones en estadio de
division



Cleavage vs Blastocyst
Cochrane

e Cleavage stage versus blastocyst stage embryo
transfer in assisted conception. 2002

 Blake D, Proctor M, Johnson N, Olive D

e 29 RCT. Live Birth (LB), Clynical Pregnancy (CP) and
implantation (I) per women. Sdélo con el uso de medios
secuenciales mejora | en D5



Cleavage vs Blastocyst
Cochrane

* Cleavage stage versus blastocyst stage embryo
transfer in assisted conception. 2009

* Blake DA, Farquhar CM, Johnson N, Proctor M

e 50 RCT. Live Birth (LB), Clynical Pregnancy (CP) and
implantation () per women.



Tasa embarazos clinicos
Blake D et al, 2009

Comparison 2 Clinical pregnancy rate, Outcome |

Analysis 2.1.

Review: Cleavage stage versus blastocyst stage embryo transfer in assisted conception

Comparison: 2 Clinical pregnancy rate

clinical pregnancy rate per couple.

Outcome: | dlinical pregnancy rate per couple

Study or subgroup Dy 5/4 Day 213 Odds Ratio Weight Odds Ratio
N /N M-H Fixed 95% CI M-H Fixed 95% CI

Bungurn 2003 3261 36/57 —= 66% 0£4[ 031, 1.34]
Coskun 2000 39/100 39101 —— 89 % 1.02[ 058, 1.79 ]
Devreker 2000 4411 1712 —_ 02% 629 [0.58, 6842
Emiliani 2003 39/82 46/89 —=— 87 % 085[ 047, 155 ]
Frattarelli 2003 1829 10728 — 1.4 % 295[ 1.00, 865 ]
Gardner 19982 3245 21/47 — 3% 127 [ 053, 207 ]
Hreinsson 2004 2264 25/80 —— 55% 1LI5[ 057,232 ]
Karaki 2002 28/30 24/82 —— 58% 130 [ 067, 252 ]
Kolibiarzkis 2004 750226 751234 - 18.4 % 1051071, 1.56 ]
Levitas 2004 5123 4131 —_— 1.0 % 1.88[ 044, 7.94 |
Levron 2002 846 20/44 — 63% 025[0.10, 066 1
Motta 1998 A % B 2158 21/58 — 50% 1.00[ 047,213 ]
Papanikolaou 2005 42/80 217/84 — 47 % 233[ 124, 440 ]
Papanikolaou 2004 58/175 411176 —e— 102 % 1.63[ 102, 261 ]
Rienzi 2002 29/50 27/48 — 43% 1.07 [ 048, 2.39 |
Schillaci 2002 24/60 2360 — 52% 1.07[ 052,222
Van der Auwera 2002 29470 20066 — 45 % 1.63[ 080,330

Total (95% CI) 1260 1297 - 100.0 % 1.17 [ 1.00, 1.38 ]

Total events: 505 (Day 5/6), 470 (Day 2/3)

Heterogeneity: Chi2 = 26,66, df = 14 (P = 0.05); 2 =40%

Test for overall effect: Z = 1.92 (P = 0.055)




Tasa de embarazos clinicos

e Se encuentra una diferencia significativa entre
los dos grupos para la tasa de embarazos
clinicos por pareja (CPR)

e (17 RCTs: OR1.17,95% CI 1.00 to 1.38
* (Day 2/3:36.0% versus Day 5/6: 40.0%)



Tasa de nacidos vivos (Blake D et al, 2009)

Rewview: Cleavage stage wersus blastocyst stage embryo transfer in assisted reproductive technology
Comparison: 1 Live birth rate
Cutcome: 1 Live hirth per caouple

Study or subgroup Day 5/6 Day 2/3 Odds Ratio Weight Odds Ratio
ni{l nil M-H.Fixed 95% CI M-H.Fixed 95% CI

Devreker 2000 3/11 1/12 t 0.7 % 413 [0.36,47.30]
Emiliani 2003 33/B2 41 /89 —i— 224 % 0.79[043,145]
Frattarelli 2003 15/29 B/28 L — 3EH 2EB[0.B9, B.02]
Levitas 2004 323 3731 e 21l% 140([0.26, 7.66]
Levron 2002 B/46 15744 —— 121 % 041 [0.15 1.09]
Fapanikolaou 2005 3E/80 23/84 —— 11.2% ZA0[1.25,4.60]
Fapanikolaou 2006 S6/175 38178 —— 4E% JLI1.06, 2.76]
Rienzi 2002 24750 24 /48 —— 12.2% 0.92[042, 2.04]
Van der Auwera 2002 24/70 17/66 —— 11.0% 1.50[0.72, 3.15]

Total (95% CI) 566 578 &> 100.0 % 135 [ L05, L74d]

Total events: 204 (Day 3/6), 170 (Day 2/3)
Heterogeneity: Chi* = 15,92, df = § (P = 0.04); F =50%
Test for overall effect: £ = 2.34 (P=0.019)

Testfor subgroup differences: Not applicable

0.0z 0.1 1 10 50
Favours day 2/3 Favours day 3/6



Tasa de nacidos vivos

* Se encuentra una diferencia significativa entre
los dos grupos para la tasa de nacidos vivos
por pareja (LBR)

e (9RCTs; OR1.35,95% Cl 1.05to0 1.74 )
* (Day 2/3:29.4% versus Day 5/6: 36.0%)



Tasa embarazos clinicos en pacientes
con buen pronostico (Blake D et al, 2009)

Analysis 2.3. Comparison 2 Clinical pregnancy rate, Outcome 3 clinical pregnancy rate per couple: grouped
by prognosis.

Review: Cleavage stage versus blastocyst stage embryo transfer in assisted conception
Comparson: 2 Clinical pregnancy rate

Outcome: 3 clinical pregnancy rate per couple: grouped by prognosis

Study or subgroup Day 5/6 Day 213 Odds Ratio Weight Odds Ratio
n™N ni™N M-H.Fied 35% CI M-H Fixed 5% CI
| Good prognostic factors
Bungum 2003 32l 36/57 - 66 % 064031, 1.34]
Coskun 2000 397100 397101 e 89 % 1.O2[ 058, 1.79]
Frattarelli 2003 1829 10128 — 1.4 % 295[ 1.00,865]
Gardner [998a 32/45 347 1 3% .27 [ 053,307 ]
Hreinsson 2004 2264 25/80 I 55 % l.I5[057,232]
Levron 2002 8/46 20/44 - 63% 0257010, 0867
Papanikolacu 2005 42/80 27/84 — 47 % 233[1.24,440]
Papanikolaou 2006 58175 411176 I 102 % lL.63[ 1.02, 261 ]
Rienzi 2002 29/50 27148 N 43 % .07 [ 048, 239 ]
Subtotal (95% CI) 650 665 > 51.2 % 1.21 [ 0.96, 1.51 ]
Total events: 280 (Day 5/6), 256 (Day 2/3)
Heterogenetty: Chi? = 21.70, df = 8 (P = 0.01): P =63%
Test for overall effect: Z = 1.63 (P = 0.10)
2 Poor prognostic factors
Devreker 2000 411 1712 - — 032 % 629 [ 0.58, 6842 ]
015 02 0 | 2 5 0

Favours day 23 Favours day 5/6



Tasa de nacidos vivos (Glujovsky, Blake D et al, 2012)

Day 5/6 Day 2/3 Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Bwents Total Bwents Total Weight Peto, Fiked, 95% Cl Peto, Fixed, 95% CI
Brugnon 2010 22 55 21 52 7.8% 0.95 [0.46, 2.12] S
Devreker 2000 3 11 1 12 1.0% 3.53[0.43, 29.14]
Elgindy 2011 52 100 34 100 14.8% 1.99[1.14, 3.48] —=
Ermiliani 2003 33 gz 41 g9 12.6% 0.79[0.43, 1.44] —T
Frattarelli 2003 14 29 a 28 4.2% 2.87[0.90, F.39] T
Levitas 2004 3 23 3 a1 1.6% 1.40 [0.26, T.69]
Levron 2002 a 46 14 44 5.2% 042 [0.16,1.08] 7
Livingstone 2002 14 30 11 29 4.4% 1.42 [0.41, 3.96] I
Papanikalaou 2004 aa a0 23 a4 11.6% 2.35[1.25, 4.43] —
Papanikalaou 2006 A6 174 3 176 20.7% 1.70[1.08, 2.72] —
Rienzi 2002 24 a0 24 43 7.4% 0.92[0.42, 2.03] T
Yan der Alwera 2002 24 7 17 515 g3.6% 1.49[0.72, 3.10] T
Total (95% CI) 751 759 100.0% 1.40[1.13, 1.74] L
Total events 292 237

Heterogeneity: Chi®=18.43, df=11 (F =0.07); F= 40%

Testfor overall effect £=3.07 (F=0.002

0.02 0.1

1m &0

Favours day /3 Favours day aik



¢ Cuando es mejor transferir
embriones, dia 2-3 o blastocisto?

Blastocisto cuando tenemos
seleccion embrionaria

PERO
Condicionado a los
controles de calidad




Control de calidad
N° incubadoras, T, pH y 5%02




Gomes Sobrinho et al. IVF/ICSI outcomes after culture
of human embryos at low oxygen tension: a meta-
analysis. 2011. RB&E, 9:143

* Partiendo de 100 trabajos, se seleccionan 7

* Fertilization Rate, Ongoing Pregnancy Rate and implantation
Rate per transfer.

-Dumoilin JC, et al. 1999. Human Reprod
-Bahceci M, et al. 2005. Reprod Biomed Online
-Kea B, et al. 2007. Fertil Steril

-Kovacic B, et al. 2008. Reprod Biomed Online
-Ciray HN, et al. 20009. Fertil Steril

-Meintjes M, et al. 2009. Human Reprod
-Kovacic B, et al. 2010. Fertil Steril



Gomes Sobrinho et al. IVF/ICSI outcomes after culture

of human embryos at low oxygen tension: a meta-
analysis. 2011. RB&E, 9:143

Fertilisation rate

Odds ratio meta-analysis plot [fixed effects]
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i ] odds raliv (§5% confidence inlenal)
Kovacic ef al 2010 (38 18062392 17E3/Z361 B 0L96 (i1.54, 1.09)
Ciray ef &l 2000 (28] 622569 B20esa L 0.99 (.80, 1.23)
Mointios of al 2009 [24] 10001485 112941481 BT 1.04 (.58, 1.24)
Kevasic amd Visissviewe 2008 78] 653860 G852 " 1,05 (.66, 1.28)
Kea ot af 2007 (28] 3830585 MR4E0 - .18 (0.91, 1.54)
Bahpeci of @l 2005 MY 23614081 259373550 .02 (0,83, 1.14)
c\omm'?a-:l'gﬁradll T4951 0342 TOGEBEEZ < 1052 (10, 5, !-ﬂ‘.':":'

f 1

a5 ~20% 02 T ~5% 02 2

Fixed effects: Chi2 (test odds ratio differs from 1) =037 P=0.54
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Figure 2 Fixed-effect model. Forest plot for fertilisation rate,




Gomes Sobrinho et al. IVF/ICSI outcomes after culture of human
embryos at low oxygen tension: a meta-analysis. 2011. RB&E, 9:143

Ongoing pregnancy rate per transfer

A Qdds ratic meta-analysis plot [fixed effects] General results
~20%02 ~5%0Z
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Odds ratio meta-analysis plot [fixed effects]
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Qdds ratio meta-analysis plot [fixed effects]
Blastocyst transfer results
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N
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-Cochran O =070 (df = 1) P = 0.39

Figure 4 Fixed-effect model. Ongoing pregnancy rates. A: All cycles; B: only cycles in which embryos were ransferred on day 2 or 3; C only
avcles in which embryos were transferred at the blastocyst stage.
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-No encuentran diferencia significativa en FR, ni OP

-En el grupo donde se solo se transfieren blastocistos la tasa de
implantacion a OC-5 (45%) es significativamente mayor que
OC-20 (36%) (P=0.006), OR=1.04, 95% CI=0.91-1.18. 4 RCT

-Concluyen: se necesitan mas estudios RCT para dar
recomendaciones basadas en la evidencia

-Enfatizan: el presente meta-analysis no proporciona ninguna
evidencia que |la baja tension de oxigeno sea innecesaria
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* Partiendo de 127 trabajos, se seleccionan 4, 1382 participantes
* Live birth rate, Clinical and Ongoing Pregnancy Rate per transfer.

-Waldenstrom U, et al, 2009. Fertil Steril

-Meintjes M, et al, 2009. Human Reprod

-Kovacic B, et al, 2009. Fertil Steril

-Sepulveda S, et al, 2011. Jornal Brasileiro de Reproducao Assitida
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Figure 6. Forest plot of comparison: | Low versus high oxygen concentrations for embryo culture Live birth
rate, outcome: |.3 Clinical pregnancy rate.
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Figure 5. Forest plot of comparison: | Low versus high oxygen concentrations for embryo cultureLive birth
rate, outcome: |.2 Ongoing pregnancy rate.
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Figure 4. Forest plot of comparison: | Low versus high oxygen concentrations for embryo cultureLive birth
rate, outcome: |.l Live birth rate.
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Los autores concluyen:

El tratamiento fue beneficioso para la tasa de embarazo clinico
36.9% (20%) vs 44.2% (5%) OR 1.35; 95% Cl 1.08-1.67; P = 0.007

El tratamiento fue beneficioso para la tasa de embarazo en curso,
31.2% (20%) vs 38.8% (5%) OR 1.40; 95% Cl 1.11-1.77; P = 0.004

La tasa de nacidos vivos mejora significativamente a 5% de 02,
OR 1.39; 95% Cl 1.11-1.76; P = 0.005

Estiman que una clinica tipica de IVF/ICSI con tasa de nacidos vivos
de 30% puede aumentar a 32-43% usando 5% de O2

No hay evidencia que el 5% de 02 produzca ningun efecto adverso
como aumento de la multigestacion, pérdidas o anomalias
congenitas
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The relationship between blastocyst morphology,
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FIGURE 2 [

Blastocyst morphologic grading and the proportion of euploid and
aneuploid (divided by type) embryos.
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ARTICLE

Blastocyst culture selects for euploid W) o
embryos: comparison of blastomere and
trophectoderm biopsies

Alexis Adler *, Hsaio-Ling Lee, David H McCulloh, Esmeralda Ampeloquio,
Melicia Clarke-Williams, Brooke Hodes Wertz, James Grifo

Reproductive BioMedicine Online (2014) 28, 485491

Objetivo: Comparar las tasas de: embarazo, implantacion vy
euploidias entre embriones con biopsia de blastomeras a dia 3 vs
biopsia de trofoectodermo a dia 5

Pacientes con biopsias de embriones en centro privado (New York
University Fertility Center)



MATERIALES Y METODOS

BIOPSIA A DIA 3

» Embridn de al menos 4 células
» Perforacion en la ZP con solucién Tyrode
» Medio libre de calcio-magnesio para retirar la adhesion entre
blastomeras

l

> Pruebas de aCGH
> Transferencia de blastocistos frescos
» Suplementacion progesterona oleosa o vaginal



MATERIALES Y METODOS

il 7
m

BIOPSIA A DIA 5

» Blastocistos expandidos de buena calidad (D5, D6, D7)
» Perforacion en la ZP con un laser, Dia 3
» Succion de células del TE
» Vitrificacion de los blast (Sage o Irvine)

l

» Pruebas de aCGH
» Preparacion endometrial con estradiol y progesterona
» Desvitrificacidon y Transferencia de 1 o 2 blastocistos



MATERIALES Y METODOS

VARIABLES

Tasa de euploidias = nUmero de embriones euploides/ nimero de
embriones biopsiados
Tasa de Implantacion = numero de sacos gestacionales
intrauterinos/ numero de embriones transferidos
Tasa de Embarazo = presencia de saco (s) intrauterinos con
actividad cardiaca

ESTADISTICA: Chi-cuadrado, T-Student, Test de Fisher



Table 1 Characteristics of patients who underwent ovarian stimulation.

Blastomere biopsy

Trophectoderm biopsy

fn=131) fn=174)
Age (years) 38.3+£3.9 39.2+3.6
Maximum FSH (IU/1) B8.2+45 7.9+2.9
Infertility diagnosis
Diminished ovarian reserve 20 (15.3) 23 (13.2)
Ovulatory dysfunction (PCO) 11 (8.4) 8 (4.6)
Male factor 17 (13.0) 23 (13.2)
Endometriosis 9(6.9) 9 (5.2)
Tubal factor 1(0.8) 8 (4.6)
Uterine factor® 5(3.8) 23 (13.2)
Unexplained 12 (9.2) 8 (4.6)
Other 95 (72.5) 136 (78.2)
Protocol
Luteal down-regulation 21 (16.0) 16 (9.2)
Flare 19 (14.5) 21 (12.1)
Antagonist 91 (69.5) 137 (78.7)
Cycle cancellation 13 (9.9) 8 (4.6)

Values are mean + 5D or % (n).
PCO = polycystic ovaries.
%P =0.003.

Reproductive BioMedicine Online (2014) 28, 485491




Table 2 Cycle and embryological data of patients who underwent oocyte retrieval.
Blastomere biopsy = Trophectoderm biopsy
(n=118) (n=166)
Age (years) 38.5+4.0 19.1+£39
Day-2 FSH (mlU/ml) 5.9:3.1 6.4:£2.9
Day-2 oestradiol (pg/ml) 51+43 49 + 26
Gonadotrophin (total 1U) 3950 £ 1520 4020 £ 1510
F5H (total IU) 2490 + 1070 2480 + 1000
HMG (total IU) 1460 £ 970 1540 + 830
Days of gonadotrophin 9.7+2.1 9.5+1.6
Oestradiol (pg/ml) on trigger day 2300 £ 1130 2550 £ 1140
Oocytes 13.4+7.8 14.2 + 8.4
Patients with ICSI 39/118 (33) 45/166 (27)
Mature oocytes 11.0:£7.0 11.7+7.5
2PN zygotes 8.6+55 8.7+5.5
Embryos in extended culture 8.2+5.3 9.3:5.7
Cells on day 3 6.1+1.6 6.4+1.8
Blastocysts® 4.1:4.0 5.3:4.7
Stage-2 blastocysts” 3.4:13.7 4.7 +4.4
Patients with biopsy 106 (90) 141 (85)
Values are mean £5D or % (n).
HMG = human menopausal gonadotrophin; ICSI = intracytoplasmic sperm injection.
P =0.031.
®P=0.012.

Reproductive BioMedicine Online (2014) 28, 485491




Table 3 Results of patients who underwent embryo biopsy.

Blastomere biopsy Trophectoderm P-value

(n=106) biopsy (n= 141)
Embryos biopsied 936 667
Euploid embryos 1224 (24) 277 (42) <0.0001
Aneuploid embryos 643 (69) 352 (53) <0.0001
Embryos with no determination 69 (7) 38 (6) NS
Embryos biopsied/biopsy patient 8.8+5.3 4.7+4.0 <0.0001
Euploid embryos/biopsy patient 2.1+2.4 20+2.9 NS
Euploid embryos/biopsied embryo (%) 23+ 21 32 + 31 0.011
Euploid embryos/retrieval 1.9+2.3 (118) 1.7+ 2.8 (166) NS
Euploid embryos/cycle 1.8+2.3 (131) 1.6 +2.7 (174) NS
Euploid blastocysts/retrieval 1.2+1.6 (118) 1.7+ 2.8 (166) NS
Euploid blastocysts/cycle 1.1+£1.5(131) 1.6 2.7 (174) NS
Cycles with no euploid embryos 55/131 (42) 87/174 (50) NS
Cycles with no euploid blastocysts 68/131 (52) 87/174 (50) NS

Values are mean + 5D (total numbers in parentheses) or % (n).
NS = not statistically significant.

Reproductive BioMedicine Online (2014) 28, 485491




HEB WTEB

IR CPR

Figure 1 Implantation rates and clinical pregnancy rates per
transfer for embryo and trophectoderm biopsies. Implantation
rates were significantly different between embryo and troph-
ectoderm biopsy (P = 0.004) when considering all patients with
embryo transfers. Clinical pregnancy rates were not signifi-
cantly different between the two groups. CPR = clinical preg-
nancy rate; EB=embryo biopsy; IR =implantation rate;
TEB = trophectoderm biopsy.

Reproductive BioMedicine Online (2014) 28, 485491



CONCLUSIONES

Cuando se extiende el cultivo de embriones al estadio de blastocisto, se
produce un proceso de enriqguecimiento en embriones euploides por
seleccion. Esto podria explicar porque se pueden lograr mejores tasas
de: embarazo, implantacién y nacidos vivos, con la transferencia de
blastocistos.

Sin embargo, parece existir un componente cualitativo del embrion que
se asocia con su capacidad de implantacion pero que no esta asociado a
su constitucion cromosdmica.

La biopsia de trofoectodermo anade una poderosa herramienta al

cultivo de blastocistos, permitiendo seleccionar soélo los euploides,
reduciendo los abortos y aumentando las tasas de nacidos vivos.

Reproductive BioMedicine Online (2014) 28, 485491



Conclusiones

* Transferencia de Blastocisto
— Mayor tasa de embarazos que TE dia 2-3
— Mayor tasa de implantacion que TE dia 2-3
— Mayor tasa nacidos vivos que TE dia 2-3
— Sobre todo en pacientes de buen pronodstico

— Biopsia de blastocistos es menos invasiva que en dia 3
y permite analisis de todos los cromosomas

— Menos embriones criopreservados

— Se necesita 5% 02, control de calidad importante para
obtener blastocistos viables



Gracias Avemere!
Por la oportunidad de hablarles de nosotros
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