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Embryo	
  implanta<on	
  

•  Implanta<on	
  is	
  the	
  result	
  of	
  complex	
  molecular	
  

interac/ons	
  between	
  the	
  hormonally	
  primed	
  

uterus	
  and	
  a	
  mature	
  blastocyst	
  (Norwitz	
  et	
  al.,	
  NEJM	
  2001)	
  

Blastocyst	
  apposi<on	
  and	
  adhesion	
   Blastocyst	
  implanta<on	
   Early	
  pregnancy	
  maintenance	
  



Heparin	
  

•  Heparin	
  is	
  a	
  sulphated	
  proteoglycan	
  molecule	
  
consis<ng	
  of	
  several	
  polysaccharide	
  chains	
  

linked	
  to	
  a	
  pep<de	
  core	
  
	
  

•  Produced	
  in	
  the	
  mast	
  cells	
  

•  Binds	
  to	
  and	
  accelerates	
  an<thrombin	
  ac<vity	
  

•  An<thrombin	
  inac<vates	
  enzymes	
  involved	
  in	
  
blood	
  coagula<on	
  



Heparin	
  and	
  embryo	
  implanta<on	
  

•  Prevents	
  thrombosis	
  facilita<ng	
  trophoblast	
  
invasion	
  and	
  placenta<on	
  

	
  

•  Modulates	
  physiological	
  processes	
  of	
  blastocyst	
  
ac<va<on,	
  adhesion,	
  invasion	
  

	
  

•  Regulates	
  endometrial	
  stromal	
  decidualiza<on	
  

•  Interacts	
  with	
  adhesion	
  molecules,	
  cytokines,	
  
enzymes	
  involved	
  in	
  implanta<on	
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Heparin	
  and	
  embryo	
  implanta<on	
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Heparin	
  in	
  IVF	
  

•  Inherited	
  or	
  acquired	
  thrombophilia	
  without	
  

previous	
  IVF	
  failure	
  

•  Recurrent	
  implanta<on	
  failure	
  (RIF)	
  

•  RIF	
  and	
  thrombophilia	
  

•  Empirical	
  use	
  



Current	
  prac<ce	
  

•  Survey	
  of	
  217	
  IVF	
  Centres	
  (www.ivfworldwide.com)	
  



Thrombophilia	
  and	
  IVF	
  outcome	
  

•  Is	
  thrombophilia	
  more	
  prevalent	
  among	
  

women	
  having	
  unsuccessful	
  IVF?	
  

•  Are	
  women	
  with	
  thrombophilia	
  at	
  higher	
  risk	
  

of	
  unsuccessful	
  IVF?	
  

•  Associa<on	
  between	
  thrombophilia	
  and	
  

pregnancy	
  outcomes?	
  



An<phospholipid	
  an<bodies:	
  

prevalence	
  in	
  IVF	
  failures	
  

•  Higher	
  prevalence	
  of	
  an<phospholipid	
  an<bodies	
  in	
  

women	
  with	
  ART	
  failures	
   Di	
  Nisio	
  et	
  al.,	
  Blood	
  2011	
  



Inherited	
  thrombophilia:	
  prevalence	
  

in	
  IVF	
  failures	
  

•  Prothrombin	
  muta<on,	
  MTHR	
  muta<on,	
  protein	
  C,	
  S,	
  

an<thrombin	
  deficiency	
  not	
  associated	
  with	
  ART	
  

failures	
  

Di	
  Nisio	
  et	
  al.,	
  Blood	
  2011	
  



An<phospholipid	
  an<bodies:	
  IVF	
  outcome	
  

Hornstein	
  al.,	
  Fer<l	
  Steril	
  2001	
  

OR	
  1.07;	
  95%	
  CI	
  0.66	
  –	
  1.75	
  

Di	
  Nisio	
  et	
  al.,	
  Blood	
  2011	
  

RR	
  1.17;	
  95%	
  CI	
  0.70	
  –	
  1.95	
  

•  No	
  significant	
  difference	
  in	
  LBR	
  between	
  APA	
  +ve	
  and	
  

APA	
  –ve	
  women	
  



Inherited	
  thrombophilia:	
  IVF	
  outcome	
  

•  Impact	
  of	
  Factor	
  V	
  Leiden,	
  prothrombin	
  and	
  MTHR	
  
muta<on	
  on	
  IVF	
  (Mar<nelli	
  at	
  al.,	
  Heamatologica	
  2003;	
  Tormene	
  et	
  al.,	
  

Thromb	
  Res	
  2011)	
  

•  No	
  significant	
  difference	
  in	
  viable	
  pregnancy	
  rates	
  in	
  
thrombophilia	
  +ve	
  vs	
  thrombophilia	
  –ve	
  women	
  

	
  

?	
  •  Inconclusive	
  evidence	
  of	
  associa/on	
  between	
  

thrombophilia	
  and	
  IVF	
  

•  No	
  jus/fica/on	
  for	
  thrombophilia	
  tes/ng	
  in	
  the	
  

context	
  of	
  failed	
  IVF	
  



Heparin	
  in	
  RIF	
  	
  



Heparin	
  in	
  RIF	
  	
  

RIF:	
  ≥	
  2	
  consecu:ve	
  failed	
  IVF	
  cycles	
  



Heparin	
  in	
  RIF	
  	
  

•  RIF:	
  ≥3	
  consecu/ve	
  IVF	
  failures	
  	
  
Potdar	
  et	
  al.,	
  Hum	
  Reprod	
  Update	
  2013	
  



Heparin	
  in	
  RIF	
  and	
  thrombophilia	
  

Qublan	
  et	
  al.,	
  Human	
  Fer<lity	
  	
  2008	
  



Heparin	
  in	
  RIF	
  and	
  thrombophilia	
  



•  RCT,	
  1st	
  IVF	
  cycle,	
  no	
  thrombophilia	
  





Does	
  heparin	
  improve	
  pregnancy	
  

outcomes?	
  	
  

•  Heparin	
  in	
  unexplained	
  recurrent	
  miscarriage	
  
(≥3)	
  



•  RM:	
  ≥2	
  consecu<ve	
  unexplained	
  miscarriages	
  

Aspirin	
  and	
  enoxaparin	
  

143	
  

Control	
  

140	
  

Pregnancy	
  losses	
   32	
  (22%)	
   29	
  (20%)	
  

Antepartum	
  

haemorrhage	
  

10	
   10	
  

Successful	
  pregnancy:	
  OR	
  0.91;	
  95%	
  CI	
  0.52	
  –	
  1.59	
  



Heparin	
  for	
  RM	
  





Heparin	
  for	
  RM	
  with	
  APS	
  





Standard treatment for documented antiphospholipid syndrome  consists of 
low-dose aspirin and heparin. 

Women with recurrent pregnancy loss should be offered testing for 
antiphospholipid antibodies.  





Conclusion	
  

•  No	
  jus<fica<on	
  for	
  rou<ne	
  thrombophilia	
  

tes<ng	
  in	
  IVF	
  

•  Available	
  evidence	
  does	
  not	
  support	
  rou/ne	
  

use	
  of	
  Heparin	
  in	
  IVF	
  

•  Current	
  guidance	
  to	
  screen	
  women	
  with	
  RM	
  

for	
  an<phospholipid	
  an<bodies	
  



Conclusion	
  

•  Heparin	
  and	
  aspirin	
  for	
  women	
  with	
  

an/phospholipid	
  syndrome	
  

•  Robust	
  mul/-­‐centred	
  RCT	
  to	
  test	
  the	
  efficacy	
  

of	
  heparin	
  in	
  IVF	
  

•  Consensus	
  on	
  who	
  is	
  most	
  likely	
  to	
  benefit	
  

– All,	
  RIF	
  (≥2	
  vs	
  ≥3),	
  RIF	
  and	
  thrombophilia	
  


