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Background 
Assisted reproductive technologies (ART) are associated to an 

increased risk to develop venous thromboembolism (VTE) compared 
to spontaneous pregnancy. Previous studies have found that VTE after 
a spontaneous conception is slightly more than 1 of 1000 pregnant 
women [1,2], while in women undergoing ART it may raise of three-
four fold increase [3]. The pathophysiological mechanism by this 
increase is related to medical ovarian stimulation, a pharmacological 
ovarian stimulation that increases the number of oocytes available for 
ART associated to the presence of other risk factors as thrombophilia. 
Pharmacological ovarian hyperstimulation, in fact is able to increase 
procoagulant status [4] of all women that may lead to thrombosis, as 
showed by several studies. However, available data about the magnitude 
and the duration of VTE risk in pregnancy after ART are conflicting 
just as data about the risk to develop VTE for all women that perform 
ART and not only for those that show pregnancy after ART. 

Available data in the Literature are mainly reported by clinical 
reports as case reports or short clinical series, but a clear incidence 
of VTE  for women that perform ART with or without a following 
successful pregnancy is difficult to be understood. A better 
understanding of this conflicting point could be helpful in future in 
order to increase knowledge of the VTE risk for women that perform ART. 

Moreover, the potential different role of such drugs and their 
dosages to induce ovarian stimulation, the role of thrombophilia and 
the role of antithrombotic drugs to prevent VTE in this clinical setting 
should be better evaluated.

Clinical Evaluation of Thrombophilia in Women 
ongoing ART

Although the increasing of knowledge the successful rate of ART 
remains low. One of suggested cause of this low successful rate is 
the suboptimal vascular uterine perfusion during ART [5]. For this 
reason in these years some physician gave an increased attention to 
thrombophilic state and to the possible sub-optimal uterine perfusion 
induced by thrombophilia in these patients [5,6]. This critical point 
has also been suggested by several Authors concerning the increased 
number of patients carrying thrombophilia that show repeated ART 
failure [7]. A recent case control study confirms in fact that such 
thrombophilia is associated to recurrent ART failure [8,9]. Yet, in other 

studies the increased rate of thrombophilia and its statistical significance 
did not appear but probably different inclusion and exclusion criteria 
to select patients in these studies may have influenced results [10-
12]. However, the suggested suboptimal uterine perfusion and the 
potential role of thrombophilia may influence the current choice of 
physicians to add antithrombotic drugs to the regular treatment of 
women ongoing ART, in particular if they show previous ART-failures 
in their anamnesis. Aspirin and/or low molecular weight heparin in 
fact are frequently present as additional drugs in women ongoing ART 
after repeated ART failures [13-17]. This clinical and pharmacological 
approach may be frequently found in the daily clinical management of 
these patients and clear data on the improvement of ART procedures 
with antithrombotic drugs is still matter of discussion. A review from 
Dentali et al. [18] underlined as the use of LMWH is associated with 
increased pregnancy rate in several studies, as previously already 
reported, but following studies did not confirm this protective role of 
LMWH [18,19]. However, several studies and reviews did not show 
a protective role of aspirin for women ongoing ART and their main 
outcomes as increased pregnancy rate [20]. 

Probably a registry or double blind randomized trial with definite 
outcomes as pregnancy rate, increased live-birth rate, incidence of VTE 
that will include all possible variables from a clinical point of view, as 
associated antithrombotic treatment with LMWH or aspirin or LMWH 
plus aspirin may be helpful to clarify this intriguing issue. 

Clinical Evaluation of VTE Risk for Women ongoing 
ART

Venous thromboembolism is a rare complication of management 
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Abstract
Assisted reproductive technologies (ART) seem to have a double way clinical association with hypercoagulation 

and possible thrombotic complications: venous thromboembolism (VTE) seems to be not frequent complications 
in women that perform ART but its incidence seem to be increased if compared to that related to spontaneous 
pregnancy. Several mechanisms support this clinical association such as pharmacological ovarian stimulation and 
its induced acquired thrombophilia, possible presence of inherited thrombophilia that represents a risk to develop 
VTE per se and the occurring of pregnancy with its spontaneous hypercoagulable state. 

Yet in the daily clinical management the frequent use of antithrombotic drugs as aspirin and low molecular weight 
heparin to increase the rate of pregnancy after ART procedure may be a confounding factor to support this aspects 
in this clinical settings.
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of ART [20] and its real incidence is really difficult to be understood for 
several reasons. The main trouble is related to the fact that frequently 
ART procedures are associated to antithrombotic treatment with 
aspirin and\or low molecular weight heparin per se in order to have an 
increase of successful pregnancy [7,21]. Another frequent extratrouble 
to evaluate the real incidence of thrombotic complications in women 
prompt to ART is related to the presence of several pharmacological 
protocols used to increase and to improve the hormonal habit of 
treated women [22]. 

However it is well testified that pharmacological ovarian 
hyperstimulation stimulates hypercoagulable state [4] and this may 
lead to thrombosis. Venous thrombosis seems to be more frequent 
than arterial thrombosis and the number of cases of atypical venous 
thrombosis is more frequent, in particular for upper limb deep vein 
thrombosis [23]. Several case reports or short case series are available 
in the Medline in the last 20 years but case-control studies and clinical 
trials are not present in the Literature. Recently a cohort study showed 
a slight increase of VTE in pregnant women by ART compared to the 
VTE’s rate present after a spontaneous pregnancy [24]. 

Thrombotic complications, in fact, may appear in thrombophilic 
as in non-thrombophilic women so underlining that the thrombotic 
event may be associated to a complex gene-enviromental interaction 

[22]. A previous retrospective analysis by Grandone et al. [23] showed 
most frequent risk factors that may associated to the occurrence 
of VTE in women treated for ART, while the potential benefit of 
thromboprophylaxis seems to be effective also in VTE prevention [25].

Furthermore, actually a pharmacological thromboprophylaxis is 
not suggested by guidelines or scientific societies in women that perform 
ART to prevent VTE, but the debate if it is indicated is still open and in 
particular a point of discussion is about the timing of pharmacological 
thromboprophylaxis [26]. Besides the hypercoagulable state induced by 
hormonal used drugs for ART, in fact and the presence of thrombohilia 
that may make easy thrombotic complications in this clinical setting, 
women that perform ART seem to have further several aspects to be 
considered as potential pregnancy and pregnancy related rest [27].

Take Home Messages
The clinical approach to a woman that experienced repeated 

ART failure is really complex and a multidisciplinary approach may 
be helpful in the daily clinical management. If also thrombophilia 
is considered as a possible cause of repeated ART failure in order to 
prevent VTE, a thorough anamnesis focused on additional transient 
or permanent thrombotic risk factors (e.g., type of hormonal drugs, 
timing of exposition to hormonal treatment and dosages of hormonal 
treatment, smoking habits, obesity, suggested or prolonged bed 
rest after ART), should be performed in order to understand if 
antithrombotic treatment may be helpful. In this case LMWH seems 
to have more efficacies if compared to aspirin alone toward relevant 
outcome as to prevent VTE and\or to increase pregnancy rate. These 
aspects are emerging from a variety of studies performed with different 
inclusion and exclusion criteria and should be validated by better 
addressed clinical studies or from data from extended registries. 
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