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  al.	
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  al.,	
  2005;	
  Griesinger	
  et	
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  al.	
  2015)	
  	
  

	
  	
  	
  	
  	
  	
  	
  

(Resulted	
  in	
  “Luteal-­‐phase	
  defect)	
  



Mo&lity	
  a]er	
  thawed	
  spermatozoa	
  (1938)	
  

The	
  first	
  fer&liza&on	
  and	
  pregnancy	
  with	
  	
  	
  thawed	
  spermatozoa	
  cells	
  in	
  mouse	
  (1977)	
  

	
  First	
  pregnancy	
  with	
  frosen-­‐thawed	
  human	
  embryo	
  	
  (1983)	
  

First	
  IVF	
  Baby	
  from	
  frozen	
  embryos	
  “Zoe	
  Leyland”	
  was	
  born	
  in	
  

Melbourne,	
  in	
  March,	
  28th,	
  1984.	
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Weinerman	
  et	
  al	
  2014	
  

•  High	
  progesteron	
  and	
  estrogen;	
  

•  NK	
  cells,	
  Integrins	
  	
  

•  Changes	
  in	
  gene	
  expression,	
  

•  Glandular	
  and	
  stromal	
  changes,	
  

•  Lapsing	
  in	
  ‘’implanta&on	
  window’’	
  







Ongoing	
  Pregnancy	
  

ClinicalPregnancy	
  

Miscarriages	
  	
  



(Roque	
  et	
  al.	
  2015)	
  





<Day	
  5/6	
  cryo	
  Day2/3	
  cryo	
  

Grade	
  1-­‐2	
  embryos	
  
<20%	
  fragmenta&on	
  

The	
  rest	
  –culture	
  to	
  blastocyst	
  stage	
  

Embryos	
  with	
  
expansion	
  degree	
  

>3CC	
  

Freezing	
  

FET	
  Warming	
  

Grade	
  1-­‐2	
  embryos	
  
<20%	
  fragmenta&on	
  

Culture	
  to	
  blastocyst	
  stage	
  

Re-­‐freeze	
  the	
  
embryos	
  with	
  >3CC	
  

Warming	
  





•  Urine	
  LH	
  kits	
  (	
  30%	
  
false	
  +	
  )/	
  pa&ent	
  

orienta&on?	
  

•  Blood	
  Test	
  	
  (?)	
  	
  

•  OVULATION	
  

•  (About	
  16	
  hr)	
  
•  (About	
  36-­‐40	
  hr)	
  

	
  ET	
  on	
  3th	
  /	
  5th	
  day	
  

Regular	
  cycle	
  

USG,	
  dom.foll.	
  >17	
  mm	
  ,	
  
hCG	
  	
  triggering,	
  ovula&on	
  in	
  
36-­‐40	
  hours	
  

ET	
  on	
  3th	
  /	
  5th	
  day	
  
Irregular	
  cycle	
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Weissman	
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  2011	
  



Groenewoud	
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  2013	
  



Dong	
  et	
  al	
  
2014	
  

Monitoring	
  Ovl.	
  (USG+LH	
  

kits)	
  	
  

USG;	
  D8-­‐10,	
  
Urine	
  LH	
  Kits,	
  

D3	
  -­‐	
  ET	
  

Monitoring	
  P	
  ;	
  
D10	
  USG,	
  

Ovl.	
  (D0),	
  

D0	
  -­‐	
  P≤3	
  ng/mL	
  

D1	
  -­‐	
  P3-­‐6	
  ng/mL	
  
D2	
  -­‐	
  P	
  6-­‐8	
  ng/mL	
  	
  

D3	
  -­‐	
  P	
  8-­‐10	
  ng/mL	
  	
  

D3	
  -­‐	
  ET	
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  2010	
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  2013	
  



	
  	
  	
  	
  

	
  

	
  

	
  

	
  

Advantages	
  ;	
  

•  Timing	
  of	
  ET,	
  
•  No	
  need	
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  Reg.Cycle,	
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(GnRHa?)	
  	
  17	
  β	
  Estradiol	
  	
  4	
  mg/	
  day	
  	
  

Micronisated	
  P	
  ,	
  800	
  mg/	
  day	
  

D3	
  	
  ET	
  	
  	
  	
  	
   D5	
  	
  ET	
  



•  Hum Reprod Update. 2013 Sep-Oct;19(5):458-70. doi: 10.1093/humupd/dmt030. Epub 2013 Jul 2. 

•  What is the optimal means of preparing the endometrium in 

frozen-thawed embryo transfer cycles? A systematic review 

and meta-analysis. 
•  Groenewoud ER1, Cantineau AE, Kollen BJ, Macklon NS, Cohlen BJ 





•  Retrospec&ve	
  analyses	
  of	
  	
  ;	
  4470	
  FET	
  cycles	
  

NC	
  (LH	
  urine	
  kits)	
  +	
  luteal	
  P	
  
support	
  
(N=1168)	
  

NC	
  +	
  hCG	
  trigger	
  
(No	
  luteal	
  P	
  support)	
  
(N=444)	
  

AC	
  	
  
(N=2858)	
  

Tomas	
  et	
  al	
  2012	
  





Groenewoud	
  et	
  al	
  2013	
  



Groenewoud	
  et	
  al	
  2013	
  



Berger	
  et	
  al	
  2011	
  



Kaser	
  et	
  al	
  2012	
  



Shapiro	
  et	
  al	
  2014	
  



Casper	
  et	
  al	
  2014	
  Discussion	
  Forum	
  in	
  Fer&l	
  Steril	
  
	
  

	
  
Estrogen	
  increases	
  the	
  uterine	
  and	
  the	
  subendometrial	
  contrac&lity	
  in	
  Ar&ficial	
  

cycles,	
  
P	
  compansates	
  this	
  effectc	
  of	
  E,	
  

	
  

IM	
  Progesterone	
  has	
  bever	
  affect	
  on	
  contrac&lity,	
  and	
  so	
  
causes	
  decreased	
  EP	
  rates	
  and	
  increased	
  	
  PR.	
  ?!	
  
	
  



IVF	
  Worldwide	
  Survey	
  2012	
  



Shapiro	
  et	
  al	
  2014	
  Consensus	
  Mee&ng	
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  cycle	
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  -­‐	
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  cycle	
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  Gynecol	
  Obstet	
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  2010	
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  Steril	
  2008	
  



•  Uterine	
  contracAons	
  at	
  the	
  Ame	
  of	
  embryo	
  transfer	
  alter	
  pregnancy	
  rates	
  aFer	
  in-­‐vitro	
  
ferAlizaAon.	
  

•  Fanchin	
  R1,	
  Righini	
  C,	
  Olivennes	
  F,	
  Taylor	
  S,	
  de	
  Ziegler	
  D,	
  Frydman	
  R.	
  /	
  Hum	
  Reprod.	
  1998	
  Jul;13(7):
1968-­‐74	
  

	
  

•  Abstract	
  

•  To	
  inves&gate	
  the	
  possible	
  consequences	
  of	
  uterine	
  contrac&ons	
  (UC)	
  as	
  visualized	
  by	
  ultrasound	
  (US)	
  on	
  
in-­‐vitro	
  fer&liza&on	
  (IVF)-­‐embryo	
  transferoutcome,	
  we	
  studied	
  prospec&vely	
  209	
  infer&le	
  women	
  
undergoing	
  220	
  cycles	
  of	
  controlled	
  ovarian	
  s&mula&on.	
  Inclusion	
  criteria	
  were	
  age	
  <	
  or	
  =	
  38	
  years,	
  a	
  
morphologically	
  normal	
  uterus,	
  and	
  at	
  least	
  three	
  good	
  quality	
  embryos	
  transferred.	
  Just	
  
before	
  embryo	
  transfer,	
  women	
  underwent	
  5	
  min	
  digital	
  recordings	
  of	
  the	
  uterus	
  using	
  US	
  image	
  analysis	
  
so]ware	
  for	
  UC	
  assessment.	
  Plasma	
  progesterone	
  and	
  oestradiol	
  concentra&ons	
  were	
  measured.	
  Four	
  
groups	
  were	
  defined	
  according	
  to	
  UC	
  frequency:	
  <	
  or	
  =	
  3.0	
  (n	
  =	
  53),	
  3.1-­‐4.0	
  (n	
  =	
  50),	
  4.1-­‐5.0	
  (n	
  =	
  43),	
  and	
  >	
  
5.0	
  (n	
  =	
  74)	
  UC/min	
  respec&vely.	
  Pa&ents,	
  controlled	
  ovarian	
  hypers&mula&on	
  and	
  embryology	
  
characteris&cs	
  were	
  comparable	
  in	
  all	
  groups.	
  A	
  stepwise	
  decrease	
  in	
  clinical	
  and	
  ongoing	
  pregnancy	
  rates	
  
as	
  well	
  as	
  in	
  implanta&on	
  rates	
  occurred	
  from	
  the	
  lowest	
  to	
  the	
  highest	
  UC	
  frequency	
  groups	
  (53,	
  36,	
  21;	
  
46,	
  32,	
  20;	
  23,	
  19,	
  10;	
  and	
  14,	
  11,	
  4%;	
  P	
  <	
  0.001).	
  Plasma	
  progesterone	
  and	
  UC	
  frequency	
  were	
  nega&vely	
  
correlated	
  (r	
  =	
  -­‐0.34,	
  P	
  <	
  0.001).	
  Direc&on	
  of	
  UC	
  did	
  not	
  affect	
  embryo	
  transfer	
  outcome.	
  As	
  this	
  study	
  was	
  
controlled	
  strictly	
  for	
  confounding	
  variables	
  and	
  UC	
  were	
  assessed	
  objec&vely	
  by	
  a	
  computerized	
  system,	
  
its	
  results	
  indicate	
  that	
  high	
  frequency	
  UC	
  on	
  the	
  day	
  of	
  embryo	
  transfer	
  hinder	
  IVF-­‐
embryo	
  transfer	
  outcome,	
  possibly	
  by	
  expelling	
  embryos	
  out	
  of	
  the	
  uterine	
  cavity.	
  The	
  nega&ve	
  
correla&on	
  between	
  UC	
  frequency	
  and	
  progesterone	
  concentra&ons	
  supports	
  the	
  uterinerelaxing	
  
proper&es	
  of	
  progesterone.	
  





•  Profiling the gene signature of 
endometrial receptivity: 

clinical results 
Tamara Garrido-Gomez, Ph.D.,  a María Ruiz-Alonso,b David Blesa, Ph.D.,a,b Patricia Diaz-Gimeno, Ph.D.,a,c 

Felipe Vilella, Ph.D.,a and Carlos Simon, M.D., Ph.D.  a,b 

a Fundacion Instituto Valenciano de Infertilidad (IVI) and Instituto Universitario IVI/INCLIVA (Investigaci  on Clínico de  
Valencia), Valencia University; b Iviomics SL, Paterna; and c Computational Genomics Institute, Centro de Investigacion  

Príncipe Felipe, Valencia, Spain 

 

•  This article highlights the need for methods to objectively diagnose endometrial receptivity as a factor contributing 

to infertility in female patients. The correct identification of the appropriate window of implantation in a given 

patient, by using endometrial receptivity biomarkers, can help to prevent reproductive failure resulting from 
misplaced timing of the endometrial window of implantation (WOI). Although to date no single, clinically relevant 
morphologic, molecular, or histologic marker capable of indicating endometrial receptivity status has been 

identified, global transcriptomic analysis of human endometria performed in the last decade has given us insights 
into a genomic signature that is capable of identifying endometrial receptivity. As a consequence, a genomic tool 

named the Endometrial Receptivity Array (ERA), based on a customized microarray, was developed, and along 
with it a specially trained bioinformatic prediction computer algorithm was created to identify WOI timing in the 
endometrium. This tool has proven more accurate and consistent than histologic (Noyes) dating at identifying the 

personalized WOI day, thus leading to the new clinical concept of personalized ET on the optimum day of 
endometrial receptivity, identified individually case by case.  

•                                                              FertilSteril 2013;99:1078–85. 2013 by American Society for Reproductive Medicine. 
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