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PGS 
 (Preimplantation Genetic Screening)

Transfering a chromosomally 
normal embryo increases the 

chance of a life birth



Invasive - Biopsy 

Polar Body 

Blastomere 

Blastocyst 



FISH Number of 5-9 chromosomes, 
Known translocations, 
deletions  

PCR Specific desease genes/
absence  

CGH 
All chromosomes, 
translocations, deletions 

Microarrays 
All chromosomes, 
translocations, deletions,, 
specific genes and expression 



Patient groups 

Advanced Maternal Age (AMA) 

IVF failure (2-3 failures) 

Altered karyotype 

Repeated misscarrages 



Thorir Hardarson 

Prospective randomized  
controlled studies  



•  The biopsy
•  Too few chromosomes analysed
• Wrong patient groups

Why did PGS 1.0 not work? 



Mosacism 



PGS 2.0
•  Blastocyst biopsy
•  Less mosacism
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•  Blastocyst biopsy
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•  Better survival





PGS 2.0
•  Blastocyst biopsy
•  Less mosacism

•  Better survival

•  Array CGH + +

•  All chromosomes analyzed + +

•  Delayed transfer (vitrification  - natural cycle)

•  New patient groups 



PGS	  2.0	  -‐	  results	  
Preg	  rate	  
PGS	  /	  
transfer	  

preg	  rate	  
Contr	  /	  transfer	  

Diff	  

Sco1	  R	  2010	   92%	  (n=13)	   60%	  (n=15)	   32%	   Retrospect,	  SNParray	  

Forman	  EJ	  
2012	  

55%	  (n=140)	   42%	  (n=182)	   13%	   Retrospect,	  SET,	  qPCR	  

Yang	  Z	  2012	   69%	  (n=55)	   42%	  (n=48)	   27%	   Prospect	  rand,	  SET,	  Blue	  
Gnome	  array	  

Mir	  P	  2013	   60%	  (n=320)	   N	  D	   N	  A	   Prospect,	  1,5	  emb/
transfer,	  Blue	  Gnome	  
array	  

Keltz	  M	  2013	   61.5%*	  
(n=39)	  

32.5%*	  (n=394)	   29%	   Retrospect,	  BlueGnome	  
array	  	  

Greco	  E	  2014	   68.3%	  (n=43)	   21.2%	  (n=33)	   43.9
%	  

* Ongoing preg rate/started cycle



ASRM 2012 



ASRM	  2012	  





v 	  Sample	  size:	  120	  pa[ents	  per	  arm	  for	  15	  points	  difference	  in	  the	  endpoints	  of	  
ongoing	  pregnancy	  rates	  per	  cycle	  and	  delivery	  rates	  (α	  5%,	  β	  20%).	  	  

v  	   Pa8ent	   alloca8on:	   through	   computer-‐generated	   randomiza[on	   into	   two	  
groups:	  conven[onal	  blastocyst	  transfer	  or	  day-‐3	  biopsy	  with	  transfer	  of	  euploid	  
blastocysts.	  

Day-3 biopsy and CCS 

Day-5 /Day-6 transfer 

Embryo 

culture 

ClinicalTrials.gov NCT01571076

RCTs	  Design	  



ClinicalTrials.gov NCT01571076

Day-‐3	  RCT	  in	  AMA	  (May	  2012-‐	  April	  2014)	  

 Inclusion criteria: 
ü  Women Age:  38-41 years 

ü  Normal  Karyotypes 

ü  First or second ICSI cycle 

ü  ≥5 MII from 1 or 2 cycles 

ü  Sperm: ≥5 million sperm/mL 

Exclusion criteria: 
ü  Previous abnormal pregnancy 

ü  Previous PGS/PGD cycles  

ü  ≥ 2 previous miscarriages 

ü  ≥ 2 previous IVF failures 

ü  Uterine abnormalities 

Interim, Rubio et al., ESHRE 2014 



Blastocyst CCS P-value 

No. of cycles performed 86 75 --- 

Mean age (SD) 39.0 (2.8) 39.5 (3.0) NS 

Percentage of transfers 96.5 70.7 p<0.0001 

Mean embryos/transfer 1.8 (0.6) 1.3 (0.7) p<0.0001 

No. of pregnancies 39 33 --- 

No. of miscarriages (%) 17 (43.6) 1 (3.3) p<0.0001 

Ongoing PR/transfer* 26.5 60.4 p=0.0001 

Ongoing PR/cycle* 25.6 42.7 p=0.0294 

Ongoing IR 18.4 58.6 p=0.0001 

VS. 

* p<0.05 Two-side Fishers´ test *12 weeks ongoing pregnancies  

Day-3 RCT in AMA (May 2012- April 2014) 

Interim, Rubio et al., ESHRE 2014 



   Inclusion criteria: 

ü  Sperm count ≤2 million /mL 

ü  Women Age <38 years 

ü  Normal  Karyotypes 

ü  First or second ICSI cycle 

ü  ≥5 MII from one or two cycles 

  Exclusion criteria: 
ü  Previous abnormal pregnancy 

ü  Previous CCS/PGD cycles  

ü  ≥ 2 previous miscarriages 

ü  ≥ 2 previous IVF failures 

ü  Uterine abnormalities 

ClinicalTrials.gov NCT01571076

Study Group 

RESULTS  (May 2012- July 2014) 

Interim, Rubio et al., ASRM 2014 



Blastocyst CCS P-value 

No. of cycles performed 41 44 --- 

Mean age (SD) 32.6 (3.4) 33.0 (2.8) NS 

Percentage of transfers 97.6 88.6 NS 

Mean embryos/transfer (SD) 1.9 (0.6) 1.5 (0.7) P=0.0079 

No. of pregnancies 23 29 --- 

No. of miscarriages (%) 6 (26.1) 1 (3.4) P=0.0237 

Ongoing PR/transfer* 42.5 71.8 P=0.0078 

Ongoing PR/cycle* 41.5 63.6 P=0.0334 

Ongoing IR 22.7 55.2 P=0.0001 

VS. 

* p<0.05 T-Student and one-side Fishers´ test *12 weeks ongoing pregnancies  

RESULTS	  	  (May	  2012-‐	  July	  2014)	  

Interim, Rubio et al., ASRM 2014 



RCT	  in	  Göteborg	  

•  Woman,	  max	  39	  years,	  min	  3	  IVF	  with	  ET	  of	  fresh	  embryos	  
without	  a	  clinical	  pregnancy	  

•  Where	  we	  expect	  at	  least	  8-‐10	  oocytes	  

•  Normal	  to	  high	  responders	  (AMH	  min	  1.5	  ng/ml	  AFC	  min	  12)	  

•  Ejaculated	  spermatozoa	  

•  Randomized	  on	  day	  1	  

•  Blastocyst	  culture,	  all	  vitrified	  (even	  the	  control	  group)	  



Power-‐analysis	  

Power-analys has shown that to detect a difference in 
pregnancy rates (week 18) between PGS and control 
groups of at least 15% (25% to 40%) we need to randomize 
112 patients in total (alfa 0.05, beta 0.20).  
 
To compensate for drop-outs (ca 10%) a total of 
130 patients will need to be recruited. 



Study	  plan	  –	  PGS	  

Vitrification of 
blastocysts 

directly after 
biopsy

Rewarming of 
”normal” 
blastocyst

ET

Results

Biopsy of 
TC cells

Microarray analysis
aCGH

”Tubing”

Day 5-6



Will it work?
•  The theory speaks for it 

•  It could still fail though…….

•  May need PGS 3.0 or 3.4.8

•  May be too expensive for ”main younger patients”

•  New techniques: 

•  Next Generation Sequencing

•  SNA / Karyomapping

•  More…..



Future
•  Sequencing based single platform for translocations, 

aneuploidy screening and single gene disorders (done on 
same platform and multiple indications simulateneously)?

•  Ethical problems off knowing ”too much”

•  Limitation on creating ”perfect mutation free baby” is number 
of embryos available at present

•  PGD just part of a wider genetic infusion into IVF as part to a 
mission to help couples have a healthy singleton (e.g. carrier 
screening for all couples and fertility panel of actionable 
known genetic variants which affect fertility and can be used 
to make changes to therapy.



Conclusion

•  PGS will become an integral part of IVF
•  PGS/PGD will become increasingly 

important as we learn more of how to 
intrepid the information we get.



Those that can afford it, will get 
pregnancy through IVF
“Everything else is irresponsible”


