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Reproduc)ve	
  behavior	
  in	
  popula)on	
  	
  and	
  
consequences	
  	
  for	
  reproduc)vce	
  medicine	
  

•  Demographic	
  data	
  
•  Reasons	
  
•  Medical	
  (	
  social,	
  poliEcal)	
  consequences	
  
•  Increased	
  reproducEve	
  age	
  and	
  subferElity	
  
•  Postponing	
  pregnancies	
  and	
  ART	
  
•  Future	
  expectaEons	
  



Sex	
  without	
  (the	
  risk)	
  of	
  reproducEon	
  

•  Pincus,G.,	
  Rock,J.,	
  Garcia,C.R.:	
  
	
  	
  	
  EffecEveness	
  of	
  an	
  oral	
  contracepEve.	
  
	
  	
  	
  Science,	
  1959,	
  130,	
  81-­‐85.	
  



ReproducEon	
  without	
  	
  sex	
  

	
  	
  	
  Steptoe,P.C.,	
  Edwards,R.G.:	
  
	
  	
  	
  Birth	
  aYer	
  the	
  reimplantaEon	
  of	
  a	
  human	
  embryo.	
  
	
  	
  	
  Lancet,	
  1978,	
  366-­‐368.	
  



•  Homo	
  sapiens	
  	
  is	
  not	
  the	
  last	
  step	
  in	
  
evoluEon	
  of	
  mankind.	
  	
  

•  	
  According	
  to	
  the	
  scienEst	
  Cadell	
  Last	
  
from	
  Global	
  Brain	
  InsEtute	
  in	
  Brussels	
  	
  
there	
  will	
  be	
  a	
  new	
  kind	
  of	
  species	
  
Homo	
  on	
  the	
  planet	
  already	
  around	
  
2050.	
  

•  Biorythms	
  will	
  slow	
  down,	
  the	
  first	
  
child	
  will	
  be	
  delivered	
  at	
  the	
  	
  	
  
grandparents	
  	
  age	
  	
  in	
  previous	
  
generaEons.	
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Delayed	
  maternity….and	
  
future?	
  

51	
  years	
  in	
  
22nd	
  
century??	
  

Each	
  decade	
  ↑	
  2	
  years	
  





•  The	
  classic	
  picture	
  of	
  sex	
  for	
  reproducEon	
  is	
  increasingly	
  
being	
  replaced	
  by	
  reproducEon	
  separate	
  from	
  sexual	
  
acEvity	
  

•  It	
  is	
  undeniable	
  that	
  in	
  the	
  modern	
  world,	
  sexual	
  acEvity	
  
will	
  play	
  a	
  decreasing	
  role	
  in	
  reproducEon	
  

•  Sexuality	
  nad	
  reproducEon	
  are	
  two	
  separate,	
  although	
  
sEll	
  closely	
  related,	
  human	
  acEviEes	
  





	
  
	
  

The	
  postponement	
  of	
  the	
  first	
  birth	
  in	
  2009,	
  since	
  1970	
  
Change	
  in	
  the	
  mean	
  age	
  of	
  women	
  at	
  the	
  birth	
  of	
  the	
  first	
  child	
  
Sources:	
  Eurostat,	
  2012,	
  United	
  NaEons	
  StaEsEcal	
  Division	
  ,	
  2011,	
  and	
  NaEonal	
  StaEsEcal	
  Offices,	
  2011	
  

	
  
	
  



	
  
	
  
	
  

Mean	
  age	
  of	
  women	
  at	
  the	
  birth	
  of	
  the	
  first	
  child,	
  2009	
  
Sources:	
  Eurostat,	
  2012,	
  and	
  United	
  NaEons	
  StaEsEcal	
  Division,	
  2011,	
  	
  

and	
  NaEonal	
  StaEsEcal	
  Offices,	
  2011.	
  

	
  
	
  	
  

Sources:	
  Eurostat,	
  2012,	
  and	
  United	
  NaEons	
  StaEsEcal	
  Division,	
  2011,	
  and	
  NaEonal	
  StaEsEcal	
  Offices,	
  2011.	
  
	
  
	
  



FerElity	
  PreservaEon	
  Group	
  
	
  formed	
  by	
  FerElity	
  Society	
  of	
  Australia	
  (2006)	
  

•  Telephone	
  survey	
  of	
  2.400	
  randomly	
  selected	
  men	
  
and	
  women	
  

 
1976 

 
2006 

First child < 30 
 

% 

 
92 

 
27 







SSS	
  
Single,	
  sexy,	
  successful	
  

DINKS	
  
Double	
  income,	
  no	
  kids	
  



Reasons	
  for	
  deferring	
  pregnancies	
  

•  finishing	
  educaEon	
  
•  establishing	
  oneself	
  on	
  
the	
  labour	
  market	
  

•  having	
  a	
  stable	
  
relaEonship	
  

•  accumulaEng	
  	
  enough	
  
resources	
  

•  widespread	
  adopEon	
  of	
  
the	
  contracepEve	
  pill	
  
(„reproducEve	
  
freedom“)	
  

•  partnerships	
  have	
  
become	
  more	
  fragile,	
  
making	
  the	
  decision	
  to	
  
have	
  a	
  child	
  more	
  
difficult.	
  













Marital	
  ferElity	
  rates	
  by	
  5-­‐years	
  age	
  group	
  
Age	
  and	
  science,	
  1986,	
  233,	
  1389-­‐94.	
  



Live	
  births	
  per	
  transfer	
  for	
  fresh	
  embryos	
  
	
  from	
  own	
  and	
  donor	
  eggs	
  

ART	
  succes	
  rates.	
  US	
  departement	
  of	
  Health	
  and	
  Human	
  services,CDC.	
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Mother´s age and the risk of Down´s syndrome 

ZDROJ: ROLF ET AL., INT. J. ANDROL., 19, 1996, 135–142 



Probability	
  of	
  a	
  birth	
  according	
  to	
  the	
  age	
  and	
  
FSH	
  levels	
  



ESHRE PGD Consortium data collection XI: cycles from January to 
December 2008 with pregnancy follow-up to October 2009	
  
V.	
  Goossens,	
  J.	
  Traeger-­‐Synodinos,	
  E.	
  Coonen,	
  M.	
  De	
  Rycke	
  
C.	
  Moutou,	
  T.	
  Pehlivan,	
  I.A.P.	
  Derks-­‐Smeets,	
  and	
  G.	
  Harton,*	
  

Cycles	
  with	
  AMA	
   Diagnosed	
  embryos	
   Transferable	
  embryos	
  	
  (%)	
  

9.056	
   39.345	
   11.647	
  	
  (	
  29.7	
  )	
  



Oosight®/Hoechst	
  



Should	
  GeneEc	
  TesEng	
  be	
  Applied	
  
Universally	
  in	
  IVF?	
  

	
  





Ploidy	
  of	
  embryos	
  vers.	
  Eme-­‐lapse	
  
(	
  Sanatorium	
  Pronatal	
  2013)	
  

euploid	
   1	
  mono/	
  
trisomy	
  

Multiple	
  	
  
aneuploidies	
  

Optimal	
  
development	
  	
  	
  	
  	
  	
  

82	
  embryos	
  

	
  42,7%	
   31,7%	
   25,6%	
  

Regular	
  but	
  
slower	
  

development	
  

42	
  embryí	
  

37,2%	
   16,3%	
   46,5%	
  

Abnormal	
  
cleavage	
  

	
  98	
  embryí	
  
18,3%	
   6,1%	
   75,5%	
  



ReproducEve	
  potenEal	
  of	
  a	
  couple	
  

•  Is	
  determinated	
  by	
  the	
  
reproducEve	
  potenEal	
  
of	
  each	
  partner	
  



Age-­‐related	
  risks	
  (male)	
  
Gene	
  muta)ons	
  

•  Most	
  mutaEons	
  seem	
  to	
  occur	
  during	
  DNA	
  
replicaEon	
  and	
  cell	
  division	
  (defect	
  is	
  
diagnosed	
  in	
  next	
  generaEon	
  as	
  a	
  „single	
  gene	
  
defect“)	
  

•  Higher	
  father´s	
  age	
  is	
  a	
  significant	
  risk	
  for	
  
many	
  autosomal	
  dominant	
  diseases	
  not	
  
previously	
  present	
  in	
  the	
  family	
  



Age	
  related	
  dominant	
  and	
  recessive	
  	
  
syndromes	
  	
  	
  (single	
  gene	
  defects)	
  	
  in	
  men	
  
	
  
If	
  father´s	
  age	
  >40	
  let	
  than	
  the	
  incidence	
  0.3-­‐0.5%	
  
(comparable	
  to	
  the	
  risk	
  of	
  trisomy	
  21	
  in	
  women	
  aged	
  35-­‐40)	
  
	
  (Friedman)	
  
	
  
Friedman	
  et	
  al.:	
  age	
  and	
  de-­‐novo	
  autosomal	
  dominant	
  	
  
mutaEons	
  
	
  age<29	
  	
  :	
  0.22/1000	
  
	
  	
  	
  	
  	
  	
  	
  <34:	
  	
  1.1	
  /	
  1000	
  
	
  	
  	
  	
  	
  	
  	
  <39:	
  	
  1.3	
  /	
  1000	
  
	
  	
  	
  	
  	
  	
  	
  <44:	
  	
  4.5	
  /	
  1000	
  
	
  	
  	
  	
  	
  	
  	
  >45:	
  	
  3.7	
  /	
  1000	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
	
  







Cross	
  border	
  reproduc)ve	
  care	
  in	
  six	
  
European	
  countries	
  
Shenfield,F.	
  et	
  al.:	
  Hum	
  Reprod.	
  2010,25,	
  
1361-­‐1368.	
  

•  „the	
  annual	
  number	
  of	
  cycles	
  reaches	
  a	
  minimum	
  of	
  
24.000-­‐30.000	
  cycles“	
  

•  „the	
  main	
  reasons	
  for	
  travelling	
  were	
  legal	
  
restricEons	
  based	
  on	
  prohibiEon	
  of	
  technique“	
  

•  broad	
  social,	
  ethical	
  and	
  poliEcal	
  problems	
  



Social	
  freezing-­‐	
  soluEon	
  for	
  the	
  
future?	
  



•  50%	
  live	
  birth	
  rate	
  in	
  
women	
  <	
  35	
  

•  Ovaries	
  from	
  women	
  
waiEng	
  for	
  „Mr.	
  Right“	
  
need	
  450	
  IU	
  recFSH	
  
daily	
  to	
  rpoduce	
  2	
  
oocytes……	
  







ASRM	
  Prac)ce	
  Commi_ee	
  2012	
  
Cobo	
  et	
  al.,	
  Hum	
  Reprod.	
  2010	
  

	
  
	
  •  Survival	
  afer	
  thawing	
  	
  	
  	
  90-­‐97%	
  

•  FerElizaEon	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  71-­‐79%	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  
•  ImplantaEon	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  17-­‐41%	
  
•  Pregnancy	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  36-­‐61%	
  

• 	
  pregnancy	
  /	
  thawed	
  oocyte	
  4,5	
  –	
  12%	
  





Social	
  freezing	
  

Should	
  be	
  performed	
  ideally	
  around	
  25	
  years	
  of	
  age	
  (in	
  reality	
  aber	
  the	
  age	
  
of	
  35)	
  

	
  
•  Oocyte	
  donaEon,	
  ineffecEve	
  ferElity	
  treatments,	
  chromosomal	
  

abnormaliEes	
  could	
  be	
  avoided	
  
•  Is	
  not	
  a	
  soluEon	
  for	
  underlying	
  societal	
  problems,	
  it	
  only	
  delays	
  the	
  

exisEng	
  problems	
  

•  Ethical	
  issues	
  	
  (	
  reproducEve	
  autonomy	
  vers.	
  well-­‐being	
  of	
  the	
  child)	
  
•  Financial	
  issues	
  (expensive	
  procedure)	
  
•  No	
  gurarantee	
  of	
  final	
  success	
  
•  Creates	
  a	
  lot	
  of	
  potenEally	
  new	
  problems	
  



Individual	
  and	
  social	
  implicaEons	
  of	
  
late	
  parenthood	
  

•  lower	
  fecundity	
  
•  longer	
  wai)ng	
  )me	
  to	
  

concep)on	
  
•  higher	
  frequency	
  of	
  

miscarriages	
  and	
  s)llbirths	
  
•  more	
  pregnancy	
  

complica)ons	
  and	
  foetus	
  
abnormali)es	
  

•  higher	
  number	
  of	
  mul)ple	
  
pregnancies	
  and	
  premature	
  
births	
  

•  increased	
  need	
  for	
  
intensive	
  health	
  care	
  
during	
  pregnancy	
  

•  a	
  booming	
  demand	
  for	
  
costly	
  reproduc)ve	
  
technologies	
  

•  poten)ally	
  worsening	
  
indicators	
  related	
  to	
  infant	
  
health	
  and	
  mortality	
  

•  changing	
  character	
  of	
  
intergenera)onal	
  support	
  
and	
  redefini)on	
  of	
  family	
  
obliga)ons.	
  



ImplicaEons	
  for	
  ART	
  

•  Increasing	
  number	
  of	
  subferEle	
  couples	
  
•  Increasing	
  age	
  of	
  women	
  (	
  and	
  men)	
  
•  Increasing	
  demand	
  for	
  complicated	
  and	
  
expensive	
  strategies	
  to	
  counteract	
  the	
  
consequences	
  of	
  high	
  reproducEve	
  age	
  

•  Increased	
  medical	
  risks	
  of	
  delayed	
  childbearing	
  
•  Increasing	
  demand	
  for	
  egg	
  donaEon	
  
•  Social	
  freezing	
  ?	
  



Summary	
  

•  The	
  norms	
  related	
  to	
  childbearing	
  have	
  
changed	
  considerably	
  	
  

	
  
•  Postponing	
  pregnancies	
  has	
  important	
  
consequences	
  for	
  ferElity	
  trends	
  and	
  
demographic	
  change	
  in	
  general,	
  which	
  in	
  turn	
  
have	
  many	
  societal	
  implicaEons	
  



Summary	
  

•  This	
  shiY	
  towards	
  the	
  late	
  transiEon	
  to	
  
parenthood	
  will	
  be	
  a	
  great	
  challenge	
  for	
  
reproducEve	
  medicine	
  

•  To	
  avoid	
  all	
  these	
  risks	
  couples	
  should	
  be	
  
encouraged	
  not	
  to	
  delay	
  pregnancy	
  past	
  the	
  
age	
  of	
  35	
  




