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Introduction
Preeclampsia is a disease characteristic only to human 

pregnancy, birth being its only healing method. Despite 
known and intensively studied risk factors, there are nu-
merous cases of preeclampsia that occur in the absence 
of any risk factors present. The prediction of the risk of 
developing preeclampsia is difficult, the management 

being most often dictated by the evolution of the case and 
the results of the monitoring. The switch from any other 
anticoagulant to low-molecular-weight heparin (LMWH) 
is indicated to be made preconceptionally.

The morbidity and mortality associated with this 
condition are considerable, therefore therapies aimed at 
preventing the development of preeclampsia, which could 
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preg nan cy, birth being its only healing method. The mor
bi dity and mortality associated with this condition are 
con si derable, there fore therapies aimed at preventing the 
development of preeclampsia, which could delay the onset 
of the disease or decrease its severity, are essential. Pregnant 
women with an increased risk of thromboembolic disease 
require anti coa gulant treatment throughout pregnancy. The 
effects and pharmacokinetics of the anticoagulant treatment 
used are mandatory to be known, given that in some cases 
the teratogenic effect may be present and in all cases the 
adap tation of the treatment near and during labor must be 
indi vidualized. The lowmolecularweight heparin (LMWH) 
response is more predictable than unfractionated heparin, 
and in the context of adverse effects and unlikely overdose, 
routine monitoring by biological tests is not required. For 
each patient undergoing anticoagulant treatment during 
pregnancy for the purpose of preventing thrombotic injury, 
there should be explained the signs and symptoms of throm
bosis, taking into account the fact that, even though the 
throm bo tic risk is very low under anticoagulant treatment, 
a degree of risk still persists in pregnancy. Preeclampsia risk 
as ses sment project aims to gather all the data regarding the 
per so nal and familial history, obsterical and clinical data 
that impact the risk of developing a hypertensive pathology 
in pregnancy.
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Preeclampsia este o boală caracteristică numai sarcinii umane, 
având ca unică metodă de vindecare nașterea. Morbiditatea 
și mortalitatea asociate acestei afecțiuni sunt considerabile, 
astfel încât sunt esențiale terapiile destinate prevenției pre
eclamp siei, care ar putea întârzia apariția bolii sau scădea 
severitatea acesteia. Femeile însărcinate cu un risc crescut de 
boală tromboembolică necesită tratament anticoagulant pe 
toată durata sarcinii. Efectele și farmacocinetica tratamentului 
anticoagulant utilizat sunt obligatoriu a fi cunoscute, având 
în vedere că, în unele cazuri, efectul teratogen poate fi prezent. 
În toate cazurile, adaptarea tratamentului în proximitatea și 
în timpul travaliului este obligatorie și trebuie individualizată. 
Răspunsul heparinei cu greutate moleculară mică (HGMM) este 
mai previzibil decât al heparinei nefracționate, iar în contextul 
efectelor adverse și al unei supradoze improbabile, nu este 
necesară monitorizarea de rutină prin teste biologice. Pentru 
fiecare pacientă care urmează un tratament anticoagulant 
în timpul sarcinii, în scopul prevenirii leziunilor trombotice, 
trebuie explicate semnele și simptomele trombozei, ținând 
cont de faptul că, chiar dacă riscul trombotic este foarte scăzut 
sub tratament anticoagulant, un grad de risc încă persistă 
în sarcină. Proiectul de evaluare a riscului de preeclampsie 
își propune să colecteze toate datele referitoare la istoricul 
personal și familial, date obstetricale și clinice care au impact 
asupra riscului de a dezvolta o patologie hipertensivă în 
sarcină, în scopul prevenției acesteia.
Cuvinte-cheie: preeclampsie, anticoagulant, prevenție

Abstract Rezumat

Strategii de prevenire a preeclampsiei. Farmacocinetica şi farmacodinamica 
heparinelor cu greutate moleculară mică în sarcină
Suggested citation for this article: Ţurcan N, Bohîlțea R, Ioniță D, Baroş A, Radu E, Arsene L, Păuleț F, Cîrstoiu MM. Preeclampsia prevention strategies. 
Pharmacokinetics and pharmacodynamics of low-molecular-weight heparin (LMWH) in pregnancy. Ginecologia.ro. 2020;28(2):18-22.

Submission date:  
4.04.2020 
Acceptance date: 
24.04.2020

Natalia Ţurcan1,  
Roxana Bohîlțea2,  

Ducu Ioniță3,  
Alexandru Baroş2,  

Eugen Radu4,  
Luciana Arsene1,  
Florina Păuleț1,  
Monica Mihaela  

Cîrstoiu2

1. Obstetrics and Gynecology  
Department,  

“Carol Davila” University  
of Medicine and Pharmacy  

Doctoral School;  
Bucharest University  
Emergency Hospital,  

Romania

2. Obstetrics and Gynecology  
Department,  

“Carol Davila” University  
of Medicine and Pharmacy;  

Bucharest University  
Emergency Hospital,  

Romania

3. Obstetrics and Gynecology  
Department,  

Bucharest University  
Emergency Hospital,  

Romania

4. Cell Biology and Histology  
Department,  

“Carol Davila” University  
of Medicine and Pharmacy,  

Bucharest, Romania

Corresponding author:  
Roxana Elena Bohîlţea 

E-mail: r.bohiltea@yahoo.com



Year VIII • No. 28 (2/2020)
19

ginecologia

delay the onset of the disease or decrease its severity, are 
essential. The main causes of mortality are premature 
birth, intrauterine growth restriction in the context of 
placental dysfunction and, respectively, preeclampsia. It 
has been demonstrated through numerous studies the 
efficacy of prophylactic administration of low-dose aspi-
rin, started before 16 weeks of gestation, in reducing the 
prevalence of severe preeclampsia, premature birth and 
intrauterine growth restriction. Since the trophoblastic 
invasion of the spiral arteries begins around week 8-10 of 
gestation and continues until around week 22, but usually 
reaches complete invasion at 16-18 weeks of gestation, the 
onset of preventive treatment is indicated at 8-10 weeks(1).

ASPRE (Combined Multimarker Screening and Ran-
domized Patient Treatment with Aspirin for Evidence-
Based Preeclampsia Prevention) is one of the largest stud-
ies initiated for the study of preeclampsia prevention, 
which included an impressive 27,000 cases of pregnancy 
in the first trimester(2). The screening method used is an 
algorithm that uses the combination of maternal factors, 
mean blood pressure, uterine arterial pulsatility index, 
and biochemical markers such as pregnancy-associated 
plasma protein (PAPP-A) and placental growth factor 
(PLGF) between 11-13 weeks of gestation. The imple-
mented algorithm was based on data collected from 
60,000 singleton pregnancies, where it provided a detec-
tion rate of 76.6% for early preeclampsia and 38.3% for 
late preeclampsia, with a false positive rate of 10%(3). In 
addition, in the ASPRE study, women at increased risk of 
preeclampsia were included in a follow-up case-control 
study, by administering 150 mg of aspirin or placebo, 
starting treatment at 11-14 weeks of gestation up to 36 
weeks of gestation. This study demonstrated a reduction 
in the incidence of early preeclampsia by 62% in the case 
group compared to placebo(4).

In conclusion, low-dose aspirin is recommended to be 
preventively administered for high-risk pregnancies of 
preeclampsia by both the US Preventive Services Task 
Force (USPSTF) and the American College of Obstetri-
cians and Gynecologists (ACOG)(5).

The role of vitamin D in the prevention  
of preeclampsia

In addition to the effect of low-dose aspirin in the pre-
vention of preeclampsia, the effect of administering other 
compounds such as antioxidants, calcium supplements, 
fish oil, nitric oxide supplements, folic acid, nitric oxide 
donors or weight loss has also been studied, along with 
the effect of antihypertensive therapy and of the physical 
activity. Of all the above, it seems that only statin therapy 
would have a potentially beneficial effect(6). It has been 
speculated that the low level of vitamin D would be associ-
ated with the development of preeclampsia, but studies in 
this direction continue. The case-control study Vitamin 
D Antenatal Asthma Reduction Trial (VDAART)(7) was 
designed to evaluate the effect of vitamin D supplementa-
tion during pregnancy, in addition to the prenatal vita-
mins content for the prevention of asthma, or recurrent 
wheezing in newborns from parents with asthma or other 

atopic field. In the second phase of the study, the effect 
of vitamin D supplementation on pregnancy and on the 
incidence of preeclampsia was analyzed. In this context 
it has been shown that the level of serum vitamin D does 
not influence the risk of preeclampsia.

 However, even though it did not have statistical signifi-
cance, pregnant women with an increased vitamin D level, 
over 30 ng/ml, had a lower risk of preeclampsia. However, 
there is a possibility that serum vitamin D levels may be 
a marker for other factors that more directly affect pla-
cental function and the development of preeclampsia, and 
vitamin D supplementation in this context will not have a 
significant effect on the prognosis. Currently, the ACOG 
recommendations do not include routine screening of the 
vitamin D level in pregnancy, but encourage its measure-
ment in high-risk cases of deficiency(8). It seems that the 
beneficial effect in reducing the risk of preeclampsia of 
vitamin D supplementation would exist only if the sup-
plementation started prenatally and only in women with 
severe deficits(9).

In the long run, preeclampsia is associated with an in-
creased risk of developing cardiovascular disease through-
out life, so interventions that would decrease the preva-
lence of this condition provide the benefit of protection 
over the long-term pathology(10).

Low-molecular-weight heparin 
administration in pregnancy

Pregnant women with an increased risk of thromboem-
bolic disease, such as those with an increased risk of deep 
vein thrombosis (DVT), cardiac pathology such as atrial 
fibrillation, left ventricular dysfunction or mechanical 
valve carriers, but also in some cases of spontaneous preg-
nancy loss, require anticoagulant treatment throughout 
pregnancy. The effects and pharmacokinetics of the an-
ticoagulant treatment used are mandatory to be known, 
given that in some cases the teratogenic effect may be pre-
sent and in all cases the adaptation of the treatment near 
and during labor must be individualized(11). The choice of 
the anticoagulant in pregnancy should have as a prior-
ity the safety of the mother and fetus. In this context, 
heparins are the most commonly used anticoagulants 
because they do not cross the placental barrier and do 
not lead to fetal anticoagulation. Low-molecular-weight 
heparin is indicated to be used rather than unfraction-
ated heparin throughout pregnancy, except for the end of 
pregnancy period, because their route of administration 
is much easier and the efficacy is unquestionable. LMWH 
response is more predictable than that of unfractionated 
heparin, and in the context of adverse effects and un-
likely overdose, routine monitoring by biological tests 
is not required(12). In contrast, unfractionated heparin 
is a preferential alternative in the context of the need 
for rapid reversibility of the anticoagulant effect, for ex-
ample in preparation for emergency birth or surgery. Of 
course, in case of severe renal failure, with creatinine 
clearance less than 30 mL/min, unfractionated hepa-
rin remains the only anticoagulant option, given that 
LMWH clearance is almost exclusively renal, while that 
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Figure 1. The preeclampsia risk assessment project (implemented by Dr. Natalia Ţurcan as a part of the doctoral thesis)
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of unfractionated heparin is both renal and hepatic. In the 
presence of heparin-induced thrombocytopenia, however, 
when anticoagulation is absolutely necessary, the admin-
istration of X-factor inhibitors, fondaparinux, danaparoid 
or argatroban, may be considered as an option. Danapar-
oid is a low-molecular-weight heparinoid that does not 
cross the placenta, but conclusive studies on its safety in 
pregnancy are still lacking, instead it is an alternative to 
consider in the context of heparin-induced thrombocyto-
penia. Fondaparinux is a synthetic polysaccharide based 
on the active structure of heparin, but for which baseline 
studies on the safety of its administration in pregnancy 
and placental barrier crossing are also lacking. Vitamin 
K antagonists are avoidable in pregnancy because they 
have an increased risk of teratogenicity and crossing the 
placenta can cause fetal anticoagulation. Thus, if they 
are administered during the initial period of pregnancy, 
they can cause embryopathies, and in more advanced pe-
riods – fetal bleeding. In addition, vitamin K antagonists 
include as a side effect an increased risk of intracranial 
hemorrhage.

The switch from any other anticoagulant to LMWH 
is indicated to be made preconceptionally. For patients 
with chronic anticoagulant treatment, and for patients 
with indication of anticoagulant treatment only during 
pregnancy, the initiation of treatment with LMWH is rec-
ommended as soon as the pregnancy has been confirmed, 
in the context of the absence of vaginal bleeding.

LMWH safety in pregnancy
LMWH remains the preferential anticoagulant in preg-

nancy, given that human-controlled studies have shown 
the absence of risk (A), without demonstrating the exist-
ence of any degree of teratogenic risk in the first trimester 
of pregnancy or any risk of fetal impairment if it is ad-
ministrated in the second or third trimester(13). Moreover, 
prophylactic or therapeutic LMWH administration is not 
associated with an increased risk of bleeding in the peri-
partum(14). The only adverse effect that may occur is the 
allergic reaction at the dermal level, with a higher inci-
dence for dalteparin and nadroparin(15). Regarding the risk 
of heparin-induced thrombocytopenia, it is much lower 
for LMWH compared to unfractionated heparin(15). The 
cases of heparin-induced thrombocytopenia in pregnancy 
that have been described in literature belong to patients 
who have had episodes of heparin-induced thrombocy-
topenia and beyond pregnancy(16). Regarding heparin-
induced osteoporosis, it is known and demonstrated that 
the risk for this condition associated with LMWH is much 
lower than that associated with unfractionated heparin. 
A 0.04% incidence was described by a study in this direc-
tion, with a single case of heparin-induced osteoporosis in 
a 36-week gestation case receiving high-dose LMWH(17).

Both LMWH and unfractionated heparin are usually 
administered subcutaneously, or intravenously for unfrac-
tionated heparin, with very good general tolerance to ad-
ministration. Before starting the treatment, it is advisable 
to evaluate the status of the initial and periodic complete 
blood count, respectively the number of platelets, for a 

baseline value in case a reaction such as heparin-induced 
thrombocytopenia is suspected, even though the risk for 
this is very low as already been mentioned. Renal function 
is also required to be evaluated.

For each patient undergoing anticoagulant treatment 
during pregnancy for the purpose of preventing throm-
botic injury, there should be explained the signs and symp-
toms of thrombosis, taking into account the fact that, even 
though thrombotic risk is very low under anticoagulant 
treatment, a degree of risk still persists in pregnancy. 
Alarm signs and symptoms are marked edema of the lower 
limbs symmetrically or asymmetrically, pleuritic chest 
pain and suggestive symptoms for central nervous system 
impairment. Regarding the risk of bleeding, it is recom-
mended to switch from LMWH to unfractionated heparin 
before birth, with heparin discontinuation at the onset of 
labor for cases requiring continuous administration. In the 
case of premature birth, the administration of protamine 
sulphate can be considered as a reversal of the anticoagu-
lant effect only if bleeding that cannot be controlled by 
classical uterotonic and hemostatic methods occurs(18).

Postpartum anticoagulation depends on the baseline 
condition and the associated thrombotic risk. In principle, 
for patients whose risk is increased by pregnancy, and do 
not require continuous anticoagulant therapy, prophy-
laxis for 6-8 weeks postpartum is sufficient(19).

Conclusions
The preeclampsia risk assessment project (Figures 

1-3) was implemented as a file in Excel 2016, offering 
the possibility to be used in any cabinet equipped with 
a computer without the need for special programs. The 
evaluation sheet in question aims to gather all the data 
regarding the personal and familial history, obstetrical 
and clinical data that impact the risk of developing a 
hypertensive pathology in pregnancy. This file also of-
fers the possibility to be supplemented with information 
useful to the clinician; it offers the possibility to place it 
into the patient’s electronic file and to calculate a score 
that guides the prognosis regarding the development 
of preeclampsia.

The risk assessment sheet for preeclampsia can be com-
pleted by both the obstetrician and the family doctor who 
can guide the patient to a high-level obstetrics-gynae-
cology service specialized in monitoring and managing 
pregnancies at risk.

We consider this card beneficial both by providing a 
standardized data collection platform with the possibility 
of completing the evolution of pregnancy during it and, in 
addition, an essential tool for identifying patients at an 
increased risk of preeclampsia, and the possibility to act 
properly from the early stage of pregnancy for preventing 
the development of this condition. 

The subset of this record is that the anamnestic and 
clinical data have the highest predictive weight of preec-
lampsia demonstrated so far.   n
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Figure 2. The 
preeclampsia risk 
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Natalia Ţurcan as a part 
of the doctoral thesis)
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