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Le Eparine per:

1.Prevenzione del TEV in Ostetricia

2.Prevenzione delle Complicanze Ostetriche



Pubmed: heparin, PREGNANCY, 
guidelines

230 Voci bibliografiche
Arco temporale: 1976-2018



Pubmed: heparin, PREECLAMPSIA, guidelines
18 Voci bibliografiche

Arco temporale: 1998-2018



Pubmed: heparin, VENOUS 
THROMBOEMBOLISM, guidelines

941 Voci bibliografiche
Arco temporale: 1967-2018



Heparins
Pregnancy

• Both unfractioned- (UFH) and low molecular weight- heparins
(LMWHs) exert their role by interacting with Antithrombin
(AT).

• Heparin-AT complex is able to accelerate the inhibition of
thrombin, and also that of factors (F) Xa, IXa, XIa and XIIa by
antithrombin.

• However, thrombin and FXa are more available to the
Heparin-AT inhibition in respect to other factors [Hirsch J,
Chest 2001].

• LMWHs have advantages over UFH in terms of
pharmacokinetics and convenience of administration.

Grandone E. et al, Exp Opin Pharmacoth, 2015



Table 2. Use of LMWHs to prevent  GVCs or VTE: evidence from RCTs and prospective studies

Grandone E et al, Expert Opinion in Pharmacotherapy, 2015



Virkus RA et al, Thromb 
Haemost 2011



Virkus RA et al, Thromb Haemost 2011; 106: 304–309





Analysis of medical and obstetric risk factors for VTE
demonstrated that patients with thrombophilia and previous
thromboembolism were likely to receive prophylaxis; 60.8%
and 72.8%, respectively, of patients with these diagnoses
received prophylaxis.





Thrombosis Haemostasis, 2018   

Isolated PE compared to DVT with/without PE was
significantly more frequent in unsuccessful IVF (OR:
4.13, 95%CI: 1.4-12.4), in contraceptive use (OR: 2.96,
95%CI: 1.95- 4.5) and in puerperium (OR: 1.96, 95%CI:
1.16- 3.3) than in pregnancy.
When we analysed data grouping isolated PE and
DVT+PE, we found that the risk of PE with/without DVT
was significantly higher than isolated DVT in unsuccessful
IVF (OR: 5.0, 95%CI: 1.2-20.7) as well as with the
increase of BMI (OR: 1.0, 95%CI: 1.0-1.1).



6. VTE following cesarean section

For women undergoing cesarean section without 
additional thrombosis risk factors, we recommend 
against the use of thrombosis prophylaxis other than 
early mobilization 
(Grade 1B).



For women at increased risk of VTE after
cesarean section because of the presence of
one major or at least two minor risk factors,
we suggest pharmacologic
thromboprophylaxis (prophylactic LMWH) or
mechanical prophylaxis (elastic stockings or
intermittent pneumatic compression) in those
with contraindications to anticoagulants while
in hospital following delivery rather than no
prophylaxis (Grade 2B).

6. VTE following cesarean section



For women undergoing cesarean section who are
considered to be at very high risk for VTE and who have
multiple additional risk factors for thromboembolism
that persist in the puerperium, we suggest that
prophylactic LMWH be combined with elastic stockings
and/or intermittent pneumatic compression over LMWH
alone (Grade 2C).

For selected high-risk patients in whom significant risk
factors persist following delivery, we suggest extended
prophylaxis (up to 6 weeks after delivery) following
discharge from the hospital (Grade 2C).

6. VTE following cesarean section



(Blood 2005;106:401-407)

Rate of bleeding: 
2%

Antenatal bleeding: 
0.4%



Results: Eight studies including 22,162 women were analyzed. Of the 22,162
women, 1,320 (6%) were administered LMWH, 20,842 (94%) women formed
the non-exposed group (control group). Women treated with LMWH had an
higher risk of PPH (RR 1.45, 95% CI 1.02 to 2.05) compared to controls;
there was no difference in mean of blood loss at delivery (MD -32.90, 95% CI
-68.72 to 2.93) and in risk of blood transfusion at delivery (RR 1.24,95% CI
0.62 to 2.51), respectively.

Conclusion: Women who receive LMWH during pregnancy have a
significantly higher risk of developing PPH. Women who receive LMWH
during pregnancy have no significantly higher mean blood loss at delivery
neither higher risk of blood transfusion.

Sirico A Saccone G, Maruotti GM, Grandone E, Sarno L, Berghella V, Zullo F,
Martinelli P. Low molecular weight heparin use during pregnancy and risk of
postpartum hemorrhage: a systematic review and meta-analysis. J Matern Fetal
Neonatal Med. 2018



• www.fcsa.it      raccomandazioni 2005

• www.siset.org  linee guida 2007
statement SISET - SIGO



PRIMARY PROPHYLAXIS
WITH LMW HEPARIN IN PREGNANT WOMEN 

(FCSA recommendations, June 2005)

• Prophylaxis during pregnancy in women with PC or PS
deficiency, homozygosity, combined defects) (Rec. 4.1.1)

• No pharmacological prophylaxis during pregnancy in
women heterozygous for FV Leiden or PT 20210A,
whatever the family history (Rec. 4.1.2)

• Prophylaxis during puerperium (4-6 weeks) in all women
with thrombophilia (Rec. 4.1.3)

• Prophylaxis with ad hoc protocols during pregnancy and
puerperium in women with AT deficiency
(Recommendation 4.3)





RCOG April 2015



RCOG 2009





Heparin use according to 
different GL

Risk factors according to different 
GL

Palmerola KL et al, BJOG 2015



Palmerola KL et al, BJOG 2015



Le Eparine per:

1.Prevenzione del TEV in Ostetricia

2.Prevenzione delle Complicanze Ostetriche



Starting in the 1990s reports of an increase in placenta mediated 
pregnancy complications (recurrent miscarriage, late fetal loss, 
preeclampsia, placental abruption, and birth of a small for 
gestational age (SGA) child) in women with thrombophilia began 
to appear in the medical literature [Dekker GA et al AJOG, 1995, Grandone 
E. et al T&H, 1997, Grandone E. et al T&H 1999…. ].

Thrombophilia and  Placenta Mediated Pregnancy 
Complications



Association: Thrombophilia and adverse pregnancy outcomes: Danish 
National Birth Cohort
Likke et al J Thromb Haemost 2012

• FVL, PTm and MTHFR C677T assessed for risk of severe preeclampsia, FGR, very 
preterm delivery, abruption and a composite of these.

• Nested case-cohort study of 2032 cases and 1851 random controls

• FVL increased the risk of composite outcome (OR: 1.4, 95%CI: 1.1-1.8), severe 
preeclampsa (OR 1.6, 95%CI: 1.1-2.4) and abruption (OR 1.7, 95%CI 1.2-2.4).

• PTm was not significantly associated with any outcomes

• MTHFR C677T associated with severe preeclampsia (OR 1.3, 95%CI 1.1-1.6).



Impact of common thrombophilias and JAK2 V617F on pregnancy 
outcomes in unselected Italian women
Grandone E et al,  on behalf of PRENACEL study Group, J Thromb Haemost 2011 

 Of the original sample formed by 5345 pregnant women admitted to the 14
hospitals of the 5 provinces of the Campania region (Italy), 3097 samples were
investigated for FVL, PTm and JAK2 somatic mutation ; obstetric history was also
collected.

Nested case- control study and prospective evaluation of the outcomes

No positive association with any adverse outcomes

Carriership of one of thrombophilias considered showed a positive trend with a
delivery of a SGA neonate (OR: 1.5, 95% C.I.: 0.9-2.5).



While strong associations and consistent associations are important 
factors to consider in determining causation other factors must be 
considered prior to concluding a  causal association between a risk 
factor and disease. 

These other factors to consider include 
•specificity of association
•temporal relationship between the risk factor and disease 
•biologic plausibility
•biologic gradient (more risk factor causes worse disease),  
• experimentation, where manipulating the risk factor exposure 
affects disease risk .

Thrombophilia and  Placenta Mediated Pregnancy 
Complications



LMWH has been used to prevent pregnancy complications in 
women with heritable thrombophilia predicated on…..

The association of thrombophilia with adverse outcomes

The effectiveness in APS

Safety of LMWH in pregnancy

Lack of an alternative treatment

Underlying biological plausibility
• Anticoagulant effect eg anti-Xa increase in TFPI
• Modulation of inflammatory /immune response
• Direct effect on throphoblast: apoptosis, angiogenesis
• LMWH rescues pregnancies in a murine model of APS-induced fetal loss by  
suppressing complement activity ( Girardi et al, 2004)
• Does antithrombotic therapy prevent PMPC?



NOH-AP &  NOH-PE studies
Gris J.C. et al. 2010, 2011

NOH-AP: 160 women                                  NOH-PE: 224 women

Abruption in 1st pregnancy                           Severe PE in 1° pregnancy
16.3% with trombophilia                                14.2% with thrombophilia

LMWH vs no LMWH                                          LMWH/LDA vs LDA
LDA at discretion of the
treating physician (n=48)

Composite outcome:                                             Preeclampsia:
PE, IUGR/SGA<the 5° LMWH 5.8%
percentile, abruption, IUFD after                             Control 16.7%
20 weeks

Enoxaparin 12.6%                                                   Severe PE:
No enoxaparin 31.3%                                              LMWH 0.9%

Control 7.1%



LMWH/LDA and Thrombophilia

FRUIT-139 women with thrombophilia+previous delivery at <34/52 for 
preeclampsia/SGA

LDA/LMWH vs LDA

Recurrent HD at <34 weeks lower with LMWH, risk difference 8.7% ( CI 1.9-15.5%; 
p 0.012 ).

Reduced steroids, but no difference to clinical outcome  ( De Vries et al., Journ 
Thromb Haemost 2012).



Should be more selective ?

 Despite biological plausibility from

 Association between thrombosis, thrombophilia and placental damage

 Benefit in only some groups in some studies treated with antithrombotics eg 
LDA and Preeclampsia

 Pragmatic intervention with LMWH +/-LDA for RPL and other PMPC shows 
inconsistent benefit

 PMPC have heterogeneous causes, so should we focus on more homogeneous 
groups such as women with thrombophilia or start earlier to influence 
placentation?



LMWH and adverse pregnancy outcome: 
Are we missing something?

Benefits may be limited to particular phenotypes or genotypes

Specific thrombophilias and their interaction with disease

Thrombotic damage such as placental infarction

Are there biomarkers or phenotypes to guide treatment?



RCOG 2015



Grandone E et al, Expert Opinion in Pharmacotherapy, 2015





• Motivo della richiesta:
Garantire, attraverso una profilassi anti-
trombotica con EBPM per tutta la gravidanza e
il puerperio, la sicurezza massima possibile
alle donne ad alto rischio tromboembolico in
presenza o meno di trombofilia o con aborti
ripetuti e trombofilia.



OTTILIA REGISTER
DATI PRELIMINARI SISET 2018

Prevention of pregnancy loss in carriers of  thrombophilia: 
The OTTILIA register

(Observational sTudy on antiThrombotic prevention in 
thrombophILIA and pregnancy loss).



ORTHO-START
CHIRURGIA ELETTIVA ED IN EMERGENZA (PROTESI ANCA- GINOCCHIO; 

FRATTURA FEMORE) IN PAZIENTI ANTICOAGULATI

Scopo generale: osservazione e registrazione dei dati relativi alla gestione peri-operatoria e alle
complicanze in pazienti trattati con farmaci anticoagulanti e/o antiaggreganti per contribuire al
miglioramento della gestione del paziente fragile come il paziente anziano con pluripatologie e
plurimedicato, al fine di ridurre le complicanze e la mortalità a breve e medio termine.

Elvira Grandone 
Angelo Ostuni
Francesco Marongiu

BARI, REGIONE PUGLIA, 
16  NOVEMBRE
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