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• En los años noventa comenzaron a publicarse los 
primeros estudios sobre la posible asociación de la 
trombofilia con las CVG. Aunque no queda claro si la 
trombofilia en esta patología es asociativa o causal, lo 
que sí se ha demostrado es el aumento de riesgo de 
presentar CVG en mujeres con diferentes trombofilias y 
el registro TREATS estudió dicho riesgo:

Wu et al. Health Technology 
Assessment 2006; Vol. 10: No. 11

TROMBOFILIAS y  Complicaciones Obstétricas





Trombosis:Enfermedad 
Compleja : interacción gen-

ambiente
AMBIENTE

Factores de riesgo 
cardiovasculares :
DM, Obesidad, 

Fenotipos 
vasculares 
intermedios

Fenotipos 
intermedios, 

como TAFI,  FXII
APLAS, VIIIC

GENES

Gestación



Modelo de TARTA: NO es aplicable.
Causas biológicas de trombosis

Población española
Antitrombina 0.47%Proteína C 3.19%

Proteína S 7.27%

FcV Leiden 12.8%

PT20210 17.2%

Combinados  9% 

Desconocido 50%

Mateo et.al Throm Haemost 77:444.1997
Mateo et.al Blood Coal Fibrinol 9:71.1998



AR: enfermedad compleja :
interacción gen-ambiente

Genes 
paternos

Fenotipos 
vasculares 
intermedios

Fenotipos 
intermedios, 

como TAFI,  FXII
APLAS, VIIIC

GENES 
materno

GENOTIPO
embrión

Aborto Recurrente 
Por causa materna

AR por causa fetal



TROMBOSIS :
ESTUDIOS GENOME-WIDE DE 

LIGAMIENTO FAMILIAS O HERMANOS 





Metodología: 
GWAS y 

GW-family studies

1.Encontrar SNPs.

2 Reproducir en cohortes de gran tamaño  los SNPs encontrados y ver si se 
demuestra que está asociado con la enfermedad en población general.( sin 
diferencias étnicas, etc)





GWAS en AR







Modelo de AR como enfermedad compleja
Christiansen et al. Gynecol Obstet Invest 2008.
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TEST TROMBOFILIA 
OBSTETRICO 

Thrombophilic defect
Recurrent pregnancy loss before 13 

weeks
Non-recurrent pregnancy 

loss
Non-recurrent pregnancy loss after 19 

weeks

Antithrombin 
deficiency 0.88 1.54 Not analyzed

Protein C deficiency 1.57 1.41 Not analyzed

Protein S deficiency 14.72 7.39 Not analyzed

Factor V Leiden 2.01 1.73 3.26

Prothrombin G20210A 2.05 2.32 2.3



TEST TROMBOFILICO-
INFLAMATORIO OBSTÉTRICO
• Ac estandar
• AC ANTIPROTEINA Z
• AC ANTI ANEXINA V
• SINTAXIN-BINDING 5 y 7 
• FACTOR VIIIC
• GENOTIPO ABO
• POLIMORFISMO 46 C/T FACTOR 12 
• PAI-2
• homocisteina
• …..



• Descartar otras causas no trombofílicas:

• Sindrome mieloproliperativos
• Enf.von Willebrand.



• The time has come to consider first trimester 
miscarriage not a trivial incident but a 
profound adverse life event. 

• Building on evidence-based approach in 
management and counselling, future 
research will allow a more comprehensive 
treatment of women who experience 
miscarriage. 
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Objectives To examine whether pregnancy loss (miscarriage, abortion 
or stillbirth) is associated with a higher risk of myocardial infarction 

(MI) and stroke. 
Design Population-based prospective cohort study.

Setting The European Prospective Investigation into Cancer and 
Nutrition (EPIC) cohort in Heidelberg, Germany (mean follow-up 

10.8 years). 
All 11.518 women who had ever been pregnant (aged 35–66). 

Recurrent miscarriage (>3) was associated with about nine times 
higher risk of MI (age-adjusted HR=8.90, 95% CI 3.18 to 24.90; 

fully adjusted HR 5.06, 95% CI 1.26 to 20.29).

Conclusions These results suggest that women who experience 
spontaneous pregnancy loss are at a substantially higher risk of MI 
later in life. Recurrent miscarriage and stillbirth are strong sex-

specific predictors for MI and thus should be considered as 
important indicators for cardiovascular risk factors monitoring 

and preventive measures. Further research is suggested to elucidate 
underlying risk factors of pregnancy loss that at the same time strongly 

predispose to cardiovascular disease.

Pregnancy loss and risk of cardiovascular disease: a prospective 
population-based cohort study (EPIC-Heidelberg. Heart rt.2010



SAFO y Riesgo Cardiovascular

OR : 15 ( IC: 3,2-70)
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EFECTOS NO-
ANTITROMBÓTICOS DE LAS 

HBPM EN OBSTETRICIA





LOW- MOLECULAR- WEIGHT- HEPARIN IN OBSTETRIC CARE: 
A REVIEW OF THE LITERATURE

SILVIA D’IPPOLITO, MD, AMPARO SANTAMARIA ORTIZ,PHD, AND NICOLETTA DI SIMONE, MD, PHD

REPROD SCI. 2011 JUL;18(7):602-13.



Estudios de HBPM en complicaciones del embarazo y 
trombofilia (I)

D’Ippolito et al. 2011. Reproductive Sciences 18:602-613.



Estudios de HBPM en complicaciones 
del embarazo y trombofilia (II)

D’Ippolito et al. 2011. Reproductive Sciences 18:602-613.

De 9 estudios en pacientes con trombofilia: 
7 con enoxaparina, 2 con dalteparina



ABORTOS DE REPETICIÓN (con y sin trombofilia)
41 estudios: 23 enoxaparina, 4 dalteparina, 2 
nadroparina, 2 seleparina, 2 tinzaparina, 1 bemiparina, 6 
HBPM sin detallar, 1 HNF

Otras CVG (con y sin trombofilia)
11 estudios: 6 dalteparina, 5 enoxaparina y 1 

nadroparina/seleparina
Mejora de implante en técnicas de reproducción 

asistida (con y sin trombofilia)
7 estudios: 5 enoxaparina, 1 bemiparina, 1 dalteparina y 1 

fraxiparina

Estudios de HBPM



We performed a systematic review and meta-analysis of randomized controlled trials (RCTs) 
comparing low molecular weight heparin (LMWH) versus no LMWH treatment for secondary 

prevention of placenta mediated pregnancy complications. 

Results. 
574 women with either prior pre-eclampsia, fetal growth restriction (<10th percentile), major 

abruption or stillbirth >20 weeks. Overall, 21/288 (7%) women on LMWH had recurrent severe 
placenta-mediated pregnancy complications, as compared with 85/286 (29%) women with no 

LMWH: absolute risk reduction 22%, (Figure ).

LOW MOLECULAR WEIGHT HEPARIN FOR THE SECONDARY 
PREVENTION OF PLACENTAL-MEDIATED PREGNANCY 

COMPLICATIONS: A SYSTEMATIC REVIEW AND META ANALYSIS
Rodger, Gris, Rey, Carrier, Le gal.
State of the Art, ISTH , Japan 2011





Heparin–not only thinning the 
blood

An et al showed elegantly that thrombin-mediated maternal platelet activation is central 
in the mechanism of placental failure. Although these data are very intriguing, ideally, 
glycol-split heparin (chemically modified heparin without the AT site) should be 
included in future studies to show whether the beneficial pregnancy-related effects of 
heparin are solely based on the heparan sulfate proteoglycan backbone and are 
independent of the AT site. Chemical alterations to the backbone size might provide 
additional information about the molecular actions of heparin. 

As outlined, heparins are widely used in pregnancy; yet, beyond the classic effects on 
coagulation, there is still a vast lack of knowledge on how heparin contributes to 
improved pregnancy outcomes. Work by An et al1 demonstrates new concepts 
supporting the clinical importance of this drug and its noncoagulation-dependent 
aspects, opening the way to a renaissance of heparin and its use in clinical practice. 



Heparin rescues factor V Leiden–associated placental failure independent of anticoagulation in 
a murine high-risk pregnancy model 

+ Author Affiliations
Key Points
Abstract
Low molecular weight heparin (LMWH) is being tested as an experimental drug for improving 

pregnancy outcome in women with inherited thrombophilia and placenta-mediated pregnancy 
complications, such as recurrent pregnancy loss. The role of thrombotic processes in these 
disorders remains unproven, and the issue of antithrombotic prophylaxis is intensely debated. 
Using a murine model of factor V Leiden–associated placental failure, we show that treatment 
of the mother with LMWH allows placental development to proceed and affords significant 
protection from fetal loss. Nonetheless, the therapeutic effect of LMWH is not replicated by 
anticoagulation; fondaparinux and a direct Xa inhibitor, C921-78, achieve anticoagulation 
similar to LMWH but produce little or no improvement in pregnancy outcome. Genetic 
attenuation of maternal platelet aggregation is similarly ineffective. In contrast, even a partial 
loss of thrombin sensitivity of maternal platelets protects pregnancies. Neonates born from 
these pregnancies are growth retarded, suggesting that placental function is only partially 
restored. The placentae are smaller but do not reveal any evidence of thrombosis. Our data 
demonstrate an anticoagulation-independent role of LMWH in protecting pregnancies and 
provide evidence against the involvement of thrombotic processes in thrombophilia-associated 
placental failure. Importantly, thrombin-mediated maternal platelet activation remains central in 
the mechanism of placental failure. 



CONCLUSIONES

1. Aborto de Repetición como emfermedad 
compleja.

2. Aborto como factor de riesgo 
cardiovascular

3. La HBPM como opción terapéutica en las 
mujeres con factor trombofílico-
inflamatorio (conocido o no).

4. Test trombofílico más personalizado



TEST TROMBOLICO 
OBSTETRICO 

PERSONALIZADO: TAILORED


