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Boa tarde, este estudo foi realizado no Fertility Medical Group, centro de
reproducéo assistida em colabora¢do com o Instituto Sapientiae, centro de
educacao e pesquisa em reproducéao assistida. Ambos em Sao Paulo, Brasil.




INTRODUCTION
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Em contraste com o processo in vivo, onde a maturacao oocitaria

ocorre como resultado da selec&o natural, para ciclos de reproducéao

assistida, doses farmacoldgicas de gonadotrofinas criam um

ambiente hormonal suprafisiologico que induz o crescimento e a
maturacao de uma coorte de foliculos que, sob condi¢cdes naturais
condicdes tornaraim-se atrésicos e regridiriam
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« A maturacao nuclear oocitaria é definida como o reinicio e conclusdo da
primeira divisdo meidtica.

« A maturacdo nuclear acontece juntamente com a com a maturagao
citoplasmética, que inclui o armazenamento de enzimas citoplasmaticas,
RNAs, organelas e substratos metabolicos

* Que sdo cruciais para a fertilizacdo e o desenvolvimento embrionario inicial

+ Oocyte maturation is defined as the restart and compliXion of the first meiotic
division from prophase I, through metaphase I, to metaphase Il

« This happens together with cytoplasmic maturation, which includes the storage
of cytoplasmic enzymes, RNAs, organelles, and metabolic substrates

« which are crucial for fertilization and early embryonic development
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ApoOs a estimulacdo ovariana controlada, geralmente de 10 a 30% dos odécitos

ainda estdo imaturos na recuperacao.
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Oocytes considered mature in the same cohort may not be fully
competent for fertilization and embryo development
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Resposta ovariana assincronica,
com muitos o06citos imaturos no momento da coleta

Pode indicar que toda a coorte de foliculos € menos responsiva a estimulagcéo
ovariana,

e gue os odcitos considerados maduros na mesma coorte podem nao ser
totalmente competentes para a fertilizagdo e desenvolvimento embrionario
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+ No macroscopic markers
* No single observable factor
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v’ Data about the impact of higher immature oocytes incidence in the
developmental competence of the MIl oocytes from the same cohort are
scarce
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Como néo existem marcadores macroscoépicos indicando a maturagcao
citoplasméatica completa,

Existem poucos dados na literatura sobre o impacto da incidéncia de oodcitos
imaturos no desenvolvimento dos od6citos da mesma coorte



OBJECTIVE

To investigate how immature oocytes impact the outcomes of
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Portanto, o objetivo do presente estudo foi investigar quais fatores contribuem
para a incidéncia de odcitos imaturos.

E investigar como odcitos imaturos impactam os resultados de oécitos maduros
da mesma coorte




MATERIALS AND METHODS

+ STUDY DESIGN

|Retrospective cohort study

Couples undergoing ICSI

3,920 cycles
26,040 oocytes

\
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* Influence of COS protocols and FSH
doses on immature oocyte incidence
and rates

Regression models

y

* The effects of immature oocytes rates
on ICSI outcomes
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» Este estudo de coorte incluiu vinte e seis mil e quarenta odcitos coletados de
trés mil e novecentos e vinte ciclos ICSI

« Modelos lineares generalizados foram utilizados para investigar a influéncia
dos protocolos de estimulag&o ovariana controlada e doses do FSH na

incidéncia de odcitos imaturos

* Os efeitos das taxas de od6citos imaturos nos resultados da ICSI foram
analisados por modelos de regresséo.




MATERIALS AND METHODS

LDiscriminant analysis for pregnancy outcome prediction J

 MIl/oocyte rate
« GV/oocyte rate

« Female age Data grouped according
 Total FSH dose with established cut-off

; for Ml/oocyte rat
« Number of retrieved oocytes oriviifoocyte rate

« Number of transferred embryos
 Endometrial thickness

v" Uma Andlise Discriminante para a predi¢do do resultado da gestacéo foi
realizada.

v’ As variaveis utilizadas como variaveis independentes foram: taxa de odcitos
imaturos, idade feminina, dose total de FSH, numero de odcitos recuperados,
namero de embrides transferidos e espessura endometrial.

v Os dados foram agrupados de acordo com o ponto de corte estabelecido pelo
modelo para a taxa de od6citos em M,




MATERIALS AND METHODS

‘ GnRH Antagonist or Agonist

‘ rFSH or rFSH +rLH
‘ rhCG
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Pacientes foram submetidas a bloqueio hipofisario utilizando antagonista ou
agonista do GnRH e foram estimuladas com FSH recombinante ou FSH
recombinante associado ao LH recombinante.

Quando adequados crescimento e niveis séricos de E2 foram observados,

hCG recombinante foi utilizado para desencadear a maturagao folicular final.
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MATERIALS AND METHODS

Incubation, denudation and nuclear maturation evaluation

ICSI - (Palermo et al., 1992)

ERTILITY

nnnnnnnnnnnn

Apés a recuperacao os oocitos foram incubados, denudados e o estagio de
maturacao nuclear foi avaliado. Odcitos que liberaram o primeiro corpusculo
polar foram considerados maduros e foram usados para ICSI.

ICSI foi realizada de acordo com Palermo e colegas em 1992

ApoOs a injecdo de espermatozoides, o0citos e posteriormente os embrides
foram cultivados até o dia cinco

No quinto dia de desenvolvimento, um ou dois blastocistos foram transferidos
para o Utero da pacientes.
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MATERIALS AND METHODS

« EMBRYO MORPHOLOGY AND EMBRYO TRANSFER

todos os embrides foram avaliados nos dias dois, trés e cinco.

Todos os parametros avaliados foram utilizados para a selecéo
do melhor embrido para transferéncia
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RESULTS

Linear model analysis of the contributing factors for the number of immature oocytes
and immature oocytes rates (n=3,920).

| | Gvincidence | Mlincidence |
- R B p R? B P
LG 0050 <0035 0029 0042 -0.046  0.004
AU 0155 0342 <0001 0146 0324 <0.001

hCG interval 0.050 -0.014 0.385 0.042 -0.015 0.368
_ GV [ retrieved oocytes MI / retrieved oocytes
R2 B p R2 B p

GHLGE 0002 0009 0592 0001 0009 0567
20 0003 0034 0107 0001 0015  0.491

hCG interval 0.003 -0.015 0.356 0.002 -0.025 0.135

» Aqui estdo descritos os resultados da analise de regresséo linear dos fatores
gue possam contribuir para 0s numeros e taxas de odécitos imaturos.

+ O numero de odcitos em Profase e em Metaphase | foram influenciados pela
dose total de FSH e pelo nivel de Estradiol no dia do trigger
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RESULTS

Effect of the pituitary blockage and COS protocol on the number of immature oocytes
and immature oocytes rates (n=3,920).

GnRH antagonist GnRH agonist
rFSH fFSH+rLH  p rFSH fFSH+rLH  p
(n=1570)  (n=980) (n=658) (n=712)

Mi 1.13£0.03 1.12+£0.05 0.928 1.45+£0.10 0.38+0.68 0.119
GV 1.33£0.06 1.36+£0.08 0.731 1.46+0.14 0.40+093 0.263
Miloocyte 10.75+0.36 11.33+0.59 0.405 13.40+0.91 6.32+6.19 0.147

GVloocyte 11.01+0.36 593+540 0.042 11.52+112 1.86+2.10 <0.001

Notamos tambem que a taxa de o6citos em Profase foi diminuida quando LH foi
associado ao FSH para estimulo ovariano controlado, quando o bloqueio
hipofisario foi realizado tanto por meio do agonista quanto do antagonista do
GnRH
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RESULTS

Regression analysis of the association between immature oocytes rate and ICSI outcomes

_ Miioocyte || GWoocyte

Rz B p Rz
Fertlllzatlon rate 0.035 -0.096 <0.001 0.029 -0.059 <0.001
High-quality embryos rate D2 0.014 -0.102 <0.001 0.008 -0.066 <0.001

0.020 -0.090 <0.001 0.020 -0.087 <0.001
0.073 -0.066 <0.001 0.071 -0.053 <0.001
0.059 -0.074 <0.001 0.056 -0.042 0.033
.~ B OR p B OR v

o el 0011 0989 0002 -0.009 0992 0.013
LS 0010 1011 0220 0006 0944 0418
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» Aqui vocé pode ver os resultados da andlise da associacao entre taxas de
odcitos imaturos e resultados de ICSI.

+ As taxas de odcitos imaturos foram negativamente correlacionadas com taxa
de fertilizacdo, taxa de bons embriGes em estagio de clivagem como também
com a taxa de formacdo de blastocisto.

* O efeito também foi observado para os resultados clinicos. As taxas de
odcitos imaturos afetaram negativamente as taxas de implantacéo e gravidez.
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RESULTS

Discriminant analysis for pregnancy outcome prediction

Mi/oocyte
rate

‘- Pregnancy
prediction

Nymb_er of

FERTILITY
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+ Em relacdo as analises discriminatorias

» Das seguintes variaveis utilizadas no modelo para a predigdo da gestagao: a
idade materna, o nimero de embrides transferidos e a taxa de odcitos em Ml
foram as variaveis com maior correlagao com a gestacéo
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RESULTS

Discriminant analysis for pregnancy outcome prediction

+ Ml/oocyte rate i
11.49 + 16.00%

9.56 + 11.25%

» p=0.002
Prediction for Cut-off point
negative for Ml/oocytes:
pregﬁrl;:y, of 105% . Pregnancy rate <10.5%
.17,
> 22.25%  43.72%
>10.5% <

O modelo pode prever a gestacdo negativa com uma preciséo de 94,1%.

Um ponto de corte de 10,5% para a taxa de odcitos Ml foi estabelecido

Nesse modelo, a incidencia de oécitos em Metafase | de ciclos que resultaram
em gestacao clinica foi de 9,5% e para os ciclos que resultaram em gestacao
negativa foi de 11,5%.

Da mesma maneira, ciclos com taxa de oocitos Ml superior a 10,5% tiveram
piores resultados clinicos, com taxa de gestacdo de 22,2% em comparagao
com 43,7% em ciclos com menos ou igual a 10,5% de odcitos em metéafase |.
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CONCLUSION

The immature oocyte incidence is affected by the COS protocol
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» Em concluséo, o presente estudo sugere que: A incidéncia de od4citos imaturos
é afetada pelo protocolo de estimulacao ovariana controlada e pela dose de
gonadotrofina

* Alincidéncia de odcitos imaturos impacta negativamente a taxa de fertilizacao,
a qualidade do embrido, a implantacao e os resultados de gestacao.

» Portanto A incidencia de oocitos imaturos pode ser considerada uma
ferramenta preditiva dos resultados dos ciclos de reproducéo assitida
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WIDER IMPLICATIONS OF THE FINDINGS

The incidence of immature oocytes may reflect the competence of the

whole cohort

Mature oocytes derived from cycles with higher incidence of immature

FERTILITY
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Tais achados sugerem que
A incidéncia de odcitos imaturos pode refletir a competéncia de toda a coorte

Odcitos maduros derivados de ciclos com maior incidéncia de odécitos imaturos
podem ter baixo desenvolvimento embrionério e baixo potencial de implantacéo

Estes achados ressaltam a importancia do protocolo de estimulagéo ovariana e
da dose de gonadotrofina para os resultados dos ciclos de reproducéo assistida
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And finally, I would like to thank all Fertility Medical Group team for the
outstanding contributions and thank you all for your attention.
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DISCUSSION

High incidence of
immature oocyte

iz

Inefficient biological
machinery

?|

Detrimental effects
on clinical
outcomes
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The results of this study demonstrated that oocytes derived from a cohort with
high incidence of maturation fail may have an inefficient biological machinery,
which would have detrimental effects on clinical outcomes.
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DISCUSSION
v" FSH dose

. 00
Recombination

stage Primordial
oocyte follicle

Primary follicle

Pre-antral follicle

Pre-ovulatory follicle
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FSH dose is crucial for proliferation and differentiation of pre-antral follicles and
promotion of oocyte developmental competence
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DISCUSSION
v" FSH dose

. 00
Recombination

stage  Primordial Primary follicle
oocyte follicle

Pre-antral follicle

Pre-ovulatory follicle

_

FSH dose

+ Homogeneous cohort development

~ Number of GV and Ml
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In fact, here we showed that higher doses of FSH was associated with a more
homogeneous cohort development, with higher number of follicles and oocytes
and lower number of Ml and GV immature oocytes
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DISCUSSION
v" GV/oocyte rate in GnRH agonists protocols

rFSH
plus rLH

rFSH
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In agonists protocols, COS with rFSH was associated with higher GV/oocyte rate
in GNRH agonists protocols, in comparison to rFSH plus rLH, indicating that LH
addiction could be a manner to improve oocyte maturation
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DISCUSSION

v" GV/oocyte rate in GnRH agonists protocols

rFSH

rFSH
plus rLH
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ORIGINAL RESEARCH

Efficacy of Follicle-Stimulating
Hormone (FSH) Alone,

FSH + Luteinizing Hormone, Human
Menopausal Gonadotropin or

FSH + Human Chorionic
Gonadotropin on Assisted
Reproductive Technology
Outcomes in the “Personalized”
Medicine Era: A Meta-analysis

Daniele Santi*2, Livio Casarini*>, Cario Alviggi and Manuela Simoni'2>*
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Others also observed that the presence of LH activity assoiated with rFSH may
have a positive effect on oocyte maturation
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DISCUSSION
v" Estradiol levels at hCG trigger day

Follicles

E2 level
ove Oocytes

Journal of Assisted Reproduction and Genetics, Vol. 9, No. 3, 1992 CLINICAL ASSISTED REPRODUCTION
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Retrieved and Estradiol Levels in Poor and Normal during different types of ovarian hyperstimulation
Responders in in Vitro Fertilization (IVF) Treatment
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Received 24 February 194; accepted 31 May 1994
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Higher estradiol concentration at hCG day was highly associated with the number
of follicles and oocytes, in accordance to well-establish literature
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DISCUSSION
v" Estradiol levels at hCG trigger day

Follicles

E2 level
ove Oocytes

Ml
Mi
GV
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However, E2 levels were not related with immature oocytes incidence, since the
number of MIl, Ml an GV oocytes increased as estradiol level increased.
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MII fertilization

rate
Immature
oocytes
+ Ml/oocyte _
Human Reproduction vol.15 no.6 pp.1389-1395, 2000 N GVI’OOCYte
The ability to generate normal Ca** transients in
response to spermatozoa develops during the final stages
of oocyte growth and maturation
Alan Cheung', Karl Swann' and John Carroll'**
'Department of Anatomy and Developmental Biology and
*Department of Physiology, University College London, Gower -
Street, London WCIE 6BT, UK &y FERTILITY
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We observed that Ml fertilization rate was negatively influenced by immature
oocyte incidences in the cohort.

A possible explanation is that oocyte competence depends on a multiplicity of
factors developing during oocyte growth and maturation, for example the ability to
generate normal Ca2+ transients, and is essential for promoting oocyte activation
and fertilization initiation
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DISCUSSION

oocytes
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Our results are in concordance with other that reported increase in fertilization
rate with the increase incidence of mature oocytes on the cohort
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Immature
oocytes

+ Ml/oocyte
+ GV/oocyte

Embryo quality

+ Cleavage-stage
days2and 3

+ Blastocyst rate
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The correlation of immature oocyte incidence and embryo development potential
has been confirmed by this study, since we have shown that embryos derived
from mature oocytes coming from cycles with higher incidence of immature
oocytes were of lower quality on cleave-stage, on both days two and three, and

also had a lower blastocyst formation rate
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Embryo quality

+ Cleavage-stage
days 2and 3
+ Blastocyst rate
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J Assist Reprod Genet (2012) 29:803-810
DOI 10.1007/510815-012-9799-6

ASSISTED REPRODUCTION TECHNOLOGIES Immature
oocytes
The effect of immature oocytes quantity on the rates * Ml/oocyte
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The effect of follicle size and homogeneity of follicular
development on the morphokinetics of human embryos

Semra Kalraman ' - Caroline Pirkevi Cetinkaya' - Murat Cetinkaya ' - Hakan Yelke' -
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These results are in accordance to others, in which the fertilization of oocytes
with maturation fail can lead to abnormal early embryo development
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Clinical
outcomes

* Implantation rate
+ Pregnancy rate

DISCUSSION

Immature
oocytes

+ Ml/oocyte _

+ GV/oocyte
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The lower fertilization, high-quality embryos and blastocyst rates impacted
directly on the implantation and pregnancy rates
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DISCUSSION

Clinical
outcomes

* Implantation rate
+ Pregnancy rate

Immature
oocytes

+ Ml/oocyte _

+ GV/oocyte

Ml/oocyte 10.5%
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We could establish a cut-off based on discriminant analysis of Ml/oocyte rate of

10.5% for the prediction of pregnancy outcome
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Clinical
outcomes

* Implantation rate
+ Pregnancy rate

Immature )
oocytes
+ Ml/oocyte

+ GV/oocyte

DISCUSSION

Miloocyte cut-off

Pregnancy Pregnancy
rate 43.72% rate 22.25%

Ml/oocyte 10.5%

cut-off
2 times lower S= FERTILITY
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We observed that cycles with rate higher than 10.5% were correlated to poor
embryo development and almost 2 times lower pregnancy rate.
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INTRODUCTION

Follicular
asynchrony

Different COS
protocols

Variations in
oocyte
number and
quality

Além disso, diferentes protocolos de estimulacdo ovariana controlada podem
resultar em assincronia folicular e variagcdes no niumero e qualidade do odcitos.
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INTRODUCTION

Fate of each follicle
controlled by endocrine as
well as paracrine factors

FERTILITY
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* No momento do nascimento, o ovario humano contém um pool de foliculos
primordiais quiescentes, sendo que cada um deles consiste de um pequeno
odcito inativo, com seu desenvolvimento nuclear bloqueada na profase da
primeira divisao meiotica rodeado de uma Unica camada de células da
granulosa

* e 0 O destino de cada foliculo é controlado por fatores endécrinos e
paracrinos.By
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INTRODUCTION

POOL OF
PRIMORDIAL
FOLLICLES

18 weeks pregnancy
(6-7 X 108 00cytes)

At birth
(1-2 X 10800cytes)
Puberty

(300 000 oocytes)

Menopause

<1000

400 mature during
a woman's lifetime

Dos milhdes de odcitos primordiais presentes ao nascimento, apenas cerca de
400 amadurecem durante a vida de uma mulher
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INTRODUCTION

GV

Alguns dos o6citos imaturos podem extrusar o primeiro corpusculo
polar e progredir para a maturac&do durante o cultivo in vitro, e podem
até ser considerados para a injecdo de espermatozoides

Porém outros, sobretudo na profase 1 podem ndo maturar in vitro
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MATERIALS AND METHODS

Total dose of FSH

FIRST
ANALYSIS COS protocol
Evaluated Pituitary blockage protocol

Variables ‘

Estradiol level on hCG trigger day

Interval between hCG and oocyte retrieval

e
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A primeira analise avaliou a correlagédo entre a incidéncia de odcitos imaturos

em:

dose total de FSH, protocolo de estimulag¢do ovariana controlada, tipo de

blogueio hipoitalamico, nivel de estradiol no dia do trigger de hCG, e o intervalo
entre o hCG e a recuperacao oocitaria
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MATERIALS AND METHODS

Fertilisation rate

SECOND
ANALYSIS Embryo quality on cleavage stage
Blastocyst formation rate
Evaluated h )
Variables

Implantation rate

Pregnancy rate

Miscarriage rate

A segunda analise avaliou os efeitos das taxas de o0citos imaturos na taxa de
fertilizacdo, qualidade do embrido no estagio de clivagem, taxa de formacéo de
blastocisto, taxa de implantacdo, taxa de gestacéo e taxa de aborto espontaneo.
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