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Anticoagulazione nelle Procedure di Fecondazione Assistita 

A potential benefit of low-molecular-weight heparin (LMWH) in improving ART outcomes, 
independently of the presence of thrombophilia, has been  suggested (Grandone E. et 
al, PLoS One 2014;  Dentali F. al., J Thromb Haemost. 2011; Nelson SM. Hum Reprod 
Update 2008). 
 
It was hypothesised that heparin can modulate many physiological processes required 
for blastocyst apposition, adherence and implantation with a potential role in improving 
pregnancy rates and outcomes.  
 
Several factors could be involved in this process: age, quality of the embryos, number of 
embryos transferred, success of embryo transfer and endometrial receptiveness. 
 
Thrombophilia?  

recurrent Failures in assIsted Reproductive  Techniques 
 

 
 
 

The FIRST Study 
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During this study we will collect and evaluate clinical data 
regarding the first cycle in women with previous ART  
failures.  
 
The impact of thrombophilia will be evaluated if available.  
 

recurrent Failures in assIsted Reproductive  Techniques 
 

The FIRsT Registry 
 
 

OUTLINES	

•  VTE in ART: risk factors and possible 
strategies to prevent the events 

 
•  Pregnancy Outcomes after ART: possible  role 

for antithrombotic prophylaxis 
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•  There has been a huge increase in the worldwide use 
of IVF since the first successful cycle report by 
Edwards and Steptoe in 1978. 

•  In Italy, in 2010 more than 90.000 cycles have been 
recorded, with more than 12.000 newborns 

IVF/ICSI 

•  VTE in ART: risk factors and possible 
strategies to prevent events 

 
•  Pregnancy Ouctcomes after ART: possible  

role for antithrombotic prophylaxis 
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ART and Thrombosis 
 

•  Arterial thrombosis ; VTE 
 
•  Ovarian Hyper Stimulation Syndrome (OHSS): 

3-8% successful cycles 

•  Magnitude of the risk 

•  VTE in pregnancies after ART (successful cycles) 
	

Arterial thrombosis:  10 days after ET (Chan WS. Curr Opin Obstet Gynecol 
2009; Chan WS, Dixon ME Thromb Res 2008 ) 
 
 
VTE: 40–42 days after ET 
 
u  The incidence of VTE in relation to IVF has been reported at 
approximately 0.1%-0.5% of treatment cycles (Mara M, Ceska Gynekol 2004; 
Grandone E, Hum Reprod 2004; Chan WS, Ginsberg JS. J Thromb Haemost 2006). 
 
u  If OHSS:  VTE risk  lasts from several days to weeks after OHSS is 
resolved (Chan and Dixon, 2008). 

Thrombosis during ART: features 
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•  Hypotension 
•  Pleural effusion (more, and more frequently on the 

right side) 
•  Adult form of respiratory distress syndrome (ARDS) 
•  Pericardial effusion 
•  Ascites  
•  Oliguria and anuria 
•  Multiple organ failure 
•  Death (3/100,000 cycles)	Cantwell	R,	et	al.BJOG	2011;	Braat	DM,	et	al.	

Hum	Reprod	2010. 

OHSS	
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OHSS as a “thrombophilia” 
•  OHSS is an exaggerated response to ovulation induction therapy. It is 

tipically associated with exogenous (human menopausal and human 
chorionic) gonadotrophin stimulation  

 
•  It is rarely observed with use of other agents, such as clomiphene 

citrate and gonadotrophin -releasing hormones.  
 
•  Its severe form occurs in 0.8% to 2.0% of patients undergoing 

induction of ovulation.		

Hansen et al, Hum Reprod 2012 
30 884 Danish women undergoing 75 141 treatments from 1994 to 2005.  
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Hansen et al, Hum Reprod 2012 
 

Hansen et al, Hum Reprod 2012 
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VTE IN PREGNANCIES AFTER ART 

Henriksson P et al. BMJ 2013;346:bmj.e8632 

©2013 by British Medical Journal Publishing Group 

Fig 2 Proportional hazard regression of pulmonary embolism in pregnant women after in vitro 
fertilisation (n=23 498) and in women with natural pregnancies (n=11 960) matched on age and 

calendar period of delivery.  

Henriksson P et al. BMJ 2013;346:bmj.e8632 

©2013 by British Medical Journal Publishing Group 
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Risk	of	VTE	in	pregnancy	aHer	ART	

	

•  The	increased	risk	is	restricted	to	the	first	trimester	,	(OR)	9.8	95%	CI	
6.7,	14.3,	with	background	rates	of	incidence	in	the	second	and	third	
trimesters,	the	ini>al	post-partum	period	and	in	the	first	three	years	
aDer	an	IVF	cycle	(Rova	K		et	al,	F&S	2012).	

	

•  Women	who	experience	OHSS	show	almost	a	100-fold	increased	risk	
of	VTE	during	the	first	trimester	as	compared	to	natural	pregnancy	
(OR	87.3	95%	CI	54.1,	140.8)	(Rova	K		et	al,	F&S	2012).	



ANTICOAGULAZIONE:
attualità cliniche, di laboratorio e aspetti sociali

BOLOGNA, 21-22 GENNAIO 2016

Villani M, et al, BMJ Open 2015 

Villani M., et al, BMJ Open 2015 
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Anticoagulazione nelle Procedure di Fecondazione Assistita 

	
Maternal	age						yrs	

	
15  20-29  30-39 40 

	
	
Live	births	
number		
	

Reference	cohort	(n=	
3359),		%	
2010-2012		

 
3.7 34.4 55.1 6.8 3451 

	
	
General	popula\on	from	
the	same	geographical	
area	(n=	106265)	,	%		
2008-2010		
	

2.3 32.4 59.5 5.8 107 461 

Age and live births in the reference cohort and general population from the same 
geographical area  
 



ANTICOAGULAZIONE:
attualità cliniche, di laboratorio e aspetti sociali

BOLOGNA, 21-22 GENNAIO 2016

Occurrence	of	Vein	Thromboses	in	women	
undergone	ART	(successful	cycles)	

* Started when pregnancy test was positive 

Two-tailed Fisher exact test  
p: 0.06, OR: 3.9, 95%CI: 0.87-15.3. 
 
After the exclusion of women with 
previous  VTE  
p: 0.054; OR: 7.2, 95% CI 0.91 to 45.6.  
 
 
 

Incidence: 8.5/1000  vs 1.8/1000 

Villani M., et al, BMJ Open, 2015 
 

	
Preventing  VTE in ART	

	
•  Many additional risk factors for VTE could be present in 

women approaching ART (eg: age,  BMI, prolonged bed 
rest). 

 
•  They are more frequent in clinical practice as compared to 

OHSS.  
 
•  RCOG guidelines suggest to consider LMWH in all these 

cases .   
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Fig 4 Proportional hazard regression of venous thromboembolism in three strata for body 
mass index (<25, 25-29.9, and ≥30) in pregnant women after in vitro fertilisation (n=23 498) 

and in women with natural pregnancies (n=116 960) matched on age and calendar period of 
delivery .  

Henriksson P et al. BMJ 2013;346:bmj.e8632 

©2013 by British Medical Journal Publishing Group 

	
LMWH for preventing VTE in ART 
VTE following ovulation induction 

	
•  No controlled studies in this area. Clinically, progression of 

thromboembolism is seen in 10% of cases and along with the 
presentation in unusual sites suggests that adequate anticoagulation 
must be implemented promptly.  

 
•  The future risk of recurrence in patients who develop these 

complications is unknown; however, extrapolation from pregnancy-
related studies suggest a 2–8% risk in the absence of anticoagulation 
which would be useful in counselling such patients (Brill-Edwards et 
al., 2000; Pabinger et al., 2005; De Stefano et al., 2006). 
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LMWH for preventing VTE in ART 
•  Heparin should ameliorate the risk of thrombotic complications associated 

with OHSS, and thromboprophylaxis using pregnancy related LMWH doses 
is now part of many recommended treatment protocols (RCOG) (Al-Shawaf 
and Grudzinskas, 2003).  

 
•  However, despite prophylactic (Hignett et al., 1995; Arya et al., 2001) and 

even therapeutic anticoagulation (McGowan et al., 2003), thrombosis has 
been described in association with OHSS. 

•   This resistance to heparin may reflect localized excessive activation of 
coagulation and elevated concentrations of estradiol impairing the 
endothelium’s antithrombotic properties (Bauersachs et al., 2007). 

LMWH for preventing VTE in ART 
•  Heparin should ameliorate the risk of thrombotic complications associated 

with OHSS, and thromboprophylaxis using pregnancy related LMWH doses 
is now part of many recommended treatment protocols (RCOG) (Al-Shawaf 
and Grudzinskas, 2003).  

 
•  However, despite prophylactic (Hignett et al., 1995; Arya et al., 2001) and 

even therapeutic anticoagulation (McGowan et al., 2003), thrombosis has 
been described in association with OHSS. 

•   This resistance to heparin may reflect localized excessive activation of 
coagulation and elevated concentrations of estradiol impairing the 
endothelium’s antithrombotic properties (Bauersachs et al., 2007). 
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• Antithrombotic prophylaxis in  23/234 (9.8 %) women, 8/23 (34.8 %) 
were thrombophilic (3 FVL heterozygotes, 3 PTm heterozygotes, 1 
carried a protein S deficiency combined with FVL and 1 a confirmed 
presence of antiphospholipid antibodies).  
 
• No treatment  in 211: 16 carried thrombophilia ( 8 were FVL 
heterozygotes, 7 PTm heterozygotes and 1 protein S deficient). 

• When we compared the incidence of thrombotic events in presence or 
absence of prophylaxis with LMWH, we found no significant difference 
between the groups (thromboses: 1/23 vs 2/211, p: ns).  

THROMBOPROPHYLAXIS 

Villani M et al, BMJ Open 

• No prospective trials to compare the effects of unfractionated or 
different LMWHs during ART in patients at high risk or suffering 
from VTE have yet been published.  
 
 
 
• The application of heparin is again based on biological plausibility 
rather than on prospective randomised trials.  
 
 
 
• The adequate duration of thromboprophylaxis ( or VTE treatment) 
remains unclear as well.  
 
 

 
Prevention and treatment of thrombosis in ART 
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	CHEST	2012	
	
	

 

Possible strategies to reduce VTE risk 
 

Clinical Situation 

Risk Factors for VTE present prior to 
controlled ovarian  stimulation but no previous 
VTE or thrombophilia 

               Nelson S.M., 2009, adapted 

Suggested Management 

Risk Assessment for VTE 
If multiple risk factors or single major 
risk factor, consider prophylaxis with 
LMWHs 

OHSS 
 
Prophylactic doses of LMWHs 

Thrombophilia without previous VTE 
Surveillance or Prophylactic doses of 
LMWHs 
(LMWHs if Antithrombin deficiency) 



ANTICOAGULAZIONE:
attualità cliniche, di laboratorio e aspetti sociali

BOLOGNA, 21-22 GENNAIO 2016

Venous thrombosis during assisted reproduction: Novel 
risk reduction strategies	

	

•  Complete abolition of OHSS is however now a reality by 
avoiding exposure to exogenous hCG.  

•  This can be achieved by segmentation of the IVF cycle using a 
GnRH agonist for final oocyte maturation and then freezing all 
oocytes or embryos with subsequent replacement of a single 
embryo in the context of a frozen embryo transfer.  

•  This novel approach will ensure a VTE risk equivalent to 
natural conception and can be combined with conventional 
thromboprophylaxis strategies. 

Nelson S.M., Thromb Res 2013 
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•  VTE in ART: Risk factors and possible 
strategies to prevent events 

 
•  Pregnancy Ouctcomes after ART: possible  

role of antithrombotic prophylaxis 

Norwitz ER, NEJM 2001 
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Dentali F. et al, JTH 2012 
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Inclusion Criteria: RCT comparing low-dose aspirin with placebo/no treatment in IVF/
ICSI women were included. Pooled ORs and 95% CIs were calculated.  
Results: 17 studies , 6403 patients included. The use of aspirin did not improve live 
birth/ pregnancy rate compared with placebo or no treatment (1.08; 95% CI, 0.90, 1.29).  
Pregnancy rates in patients randomized to low dose aspirin : OR, 1.19; 95% CI, 1.01, 
1.39, but miscarriage rates were not (OR, 1.18; 95% CI, 0.82, 1.68). 
 
No substantial efficacy of aspirin. Further high-quality studies evaluating the possible 
efficacy of aspirin in selected groups of patients are warranted. 

Aspirin to prevent Implantation Failure: A 
meta-analysis 
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Figure 1. Flow diagram of enrolled women. 
  

 
Grandone E. et al, PLOS ONE, 2014 

Grandone E. et al, PLOS One, 2014 
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Clinical pregnancies Live- births 

 P-value OR 95% CI P-value OR 95% CI 
 

Age at screening <0.001 0.9 0.9-0.96 <0.001 0.9 0.9-0.96 

Treatment with ASA 0.12 1.4 0.9-2.0 0.32 1.2 0.8-1.9 

Treatment with LMWH 0.005 2.6 1.3-5.0 0.002 2.9 1.5-5.7 

Combined treatment 0.003 4.9 1.7-14.2 0.02 4.0 1.4-11.2 

 
 
Table 3. Clinical pregnancies and live births according to the type of 
treatment in the prospective cohort. Logistic regression. 
 

Grandone E et al, PLOS ONE, 2014 
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Conclusions  

•  VTE risk during and after an ART cycle is slightly increased as 
compared to that after natural conception 

 
•  LMWHs could have a role in lowering the VTE risk in (after) 

ART, especially in women with OHSS or thrombophilia 
 
•  Studies are needed to define when to start and the duration of 

thromboprophylaxis 
 
•  A role of LMWHs in improving live-birth rate is likely, but 

more evidence is needed  
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For the full protocols and details about data 
collection,  
please contact us at the following address: 

e.grandone@operapadrepio.it  


