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ABSTRACT
Introduction: It is possible assuming that thrombophilias can change the optimal placental function, as well as lead 
to infarctions, impaired maternal-fetal exchange mechanisms and even to fetal death. Placental hypoxia determines 
a vicious cycle comprising oxidative stress, vasoconstriction and impaired fetal oxygenation. Prophylactic heparin 
use throughout pregnancy has been recommended in some thrombophilia cases because it acts on the coagulation 
cascade. However, although heparin does not cross the placental barrier and is safe for the fetus, not all patients 
can use it. Its administration route (parenteral) is not practical and even its prophylactic use is not necessarily 
harmless, as seen in different thrombocytopenia, gastrointestinal and cerebral bleeding reports. Thus, finding 
clinical alternatives for these pregnant women would help significantly improving the current medical practice. The 
use of essential fatty acids (EFAs) is a new perspective that appears to be applicable in daily medical practice, because 
it facilitates the blood flow and tissue oxygenation, since they reduce vascular resistance and platelet aggregation. 
Methods: This study is a randomized, controlled, unblind, parallel, three-arm, open-label prevention trial conducted 
with pregnant women diagnosed with thrombophilia, who were treated in the Obstetrics Services of University 
Hospitals belonging to UFJF and to Medical School of Barbacena. All the patients were divided in two groups: 
Group 1=Hereditary thrombophilia patients who used 40 mg of heparin/day (enoxaparin) from the 6th pregnancy 
week on; Group 2 Patients with acquired or hereditary thrombophilias associated with risk factors for preeclampsia, 
according to ACOG19 (chronic kidney disease, previous diabetes mellitus, chronic arterial hypertension and 
collagenoses).
Results: The current study assessed 38 pregnant women. Patients’ mean age was 32.9 ± 5.0 years. The pulsatility 
index in the second gestational trimester (24 to 28 weeks) was compared based on treatments. Patients treated with 
the H+ASA+omega association recorded the lowest pulsatility index; however, there was not statistically significant 
difference between groups (p>0.05). Uterine artery resistance index in the second gestational trimester (24 to 28 
weeks) was also compared based on treatments. Patients treated with the H+ASA+omega association recorded the 
best resistance index, however, there was not statistically significant difference between groups (p>0.05). The group 
treated only with heparin recorded the lowest fetal weight, although there was not statistically significant difference 
between groups. 
Conclusion: Our results are preliminary, and a crude evaluation of the data shows a decrease in the pulsatility and 
resistance indices of the uterine art. With the increase of patients in the analysis, we hope that the statistical results 
can demonstrate this improvement of placental flow.
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INTRODUCTION

Pregnancy increases procoagulant factor levels and decreases 
natural coagulation inhibitors. The aim of such hypercoagulability 
state is to protect women in case of bleeding, whether at childbirth 
or due to complications such as miscarriage. However, such 
coagulant state can worsen thromboembolic diseases and placental 
insufficiency [1]. 

In addition to pregnancy-related changes, abnormalities associated 
with hyperactivity in the genetically encoded blood coagulation 
system, such as hereditary thrombophilia (HT), can also affect 
pregnant women. Thus, pregnant women with genetically inherited 
thrombophilia would present a series of factors favoring thrombosis 
development [2].

There is no consensus on whether hereditary thrombophilias 
determine unfavorable maternal and fetal outcomes, although some 
studies have shown such association [3-7]. According to a recent 
study carried out at Medical School of Barbacena [1], hereditary 
thrombophilias were associated with unfavorable obstetric 
outcomes and should be taken into consideration at obstetric 
clinics. Among such outcomes, one finds protein S deficits, which 
are associated with miscarriages, as well as antithrombin III and 
protein C deficits, which are associated with fetal death and with 
the tendency of pregnant women with hyperhomocysteinemia to 
have preeclampsia. In addition, MTHFR mutation was associated 
with history of Hellp syndrome and with preeclampsia in case of 
homozygous mutation [1]. Thus, unfavorable obstetric outcomes 
such as placental abruption (PA), intrauterine fetal death, prematurity, 
intrauterine growth restriction (IUGR), low birth weight and 
miscarriages can result from maternal thrombophilias [1].

Placental hypoxia determines a vicious cycle comprising oxidative 
stress, vasoconstriction and impaired fetal oxygenation. Thus, when 
it comes to thrombophilia, it is necessary taking into consideration 
two different contexts: the maternal context, which focuses on 
enabling thrombosis, stroke and pulmonary embolism prophylaxis; 
and the fetal context, which focuses on enabling proper fetal growth 
to avoid early or late fetal losses [1]. 

Prophylactic heparin use throughout pregnancy has been 
recommended in some thrombophilia cases because it acts on the 
coagulation cascade - i.e., it interacts with antithrombin to form 
a complex that inactivates coagulation factors II, IX and X; most 
significantly with thrombin, in order to decrease complement 
activation and to reduce the risks of stroke, deep vein thrombosis 
(DVT) and pulmonary embolism (PE) development. Thus, it is 
mainly indicated to pregnant women diagnosed with chronic atrial 
fibrillation and atrial dilation, to patients with metallic prosthetic 
valves and to those who experienced recent arterial thrombosis and 
stroke events; however, some studies have also shown that heparin 
use had beneficial effects on the prophylaxis of unfavorable fetal 
outcomes, mainly on the risk of miscarriage and intrauterine fetal 
death events in pregnant women with thrombophilias [8]. 

 However, although heparin does not cross the placental barrier and 
is safe for the fetus, not all patients can use it. Its administration 
route (parenteral) is not practical and even its prophylactic use is 
not necessarily harmless, as seen in different thrombocytopenia, 
gastrointestinal and cerebral bleeding reports [1,9,10]. Thus, 
finding clinical alternatives for these pregnant women would 
help significantly improving the current medical practice. 
The use of essential fatty acids (EFAs) is a new perspective that 

appears to be applicable in daily medical practice, since it reduces 
prostaglandin E2 (proinflammatory) metabolite production, 
decreases thromboxane A2 (potent platelet aggregation agent and 
vasoconstrictor) concentrations, reduces leukotriene B4 (leukocyte 
inflammation, chemotaxis and adherence inducer) formation, as 
well as increases thromboxane A3 (weak platelet aggregation agent 
and vasoconstrictor), prostacyclin PGI3 (vasodilator and platelet 
aggregation inhibitor) and leukotriene B5 (weak inflammation 
inducer and chemotactic agent) concentrations. These actions 
appear to facilitate blood flow and tissue oxygenation, since they 
reduce vascular resistance and platelet aggregation [11-14]. 

 Alpha-linolenic (ALA - omega 3) and linoleic (LA - omega 
6) acids stand out among fatty acids. ALA is converted into EPA 
and DHA, whereas LA is converted into arachidonic acid (AA). 
Nowadays, these acids are already prescribed to pregnant women, 
mainly DHA. It happens because DHA is an essential component 
of cell membranes, mainly the ones in the brain and retina; thus, it 
plays a key role in the development of the central nervous system, 
in children’s motor and visual development, as well as in lipid 
metabolism and cognitive support in elderly individuals [14,15]. 

If one takes into consideration that omega-3 fatty acids are necessary 
for the biosynthesis of eicosanoids such as prostaglandins (PG), 
thromboxanes (TX) and leukotrienes - lipid mediators that play a 
key role in vascular physiology -, it is possible assuming that DHA 
use in pregnant women can reduce vascular resistance, as well as 
facilitate the placentation process and maternal-fetal exchanges 
[16]. Interestingly, although, in theory, DHA’s action mechanism is 
compatible with improved perfusion and oxygenation, many trials 
did not show these benefits in practice; therefore, further studies 
should be conducted [16,17]. In light of the foregoing, the aim of 
the current study was to evaluate the effect of omega 3/heparin 
association on pregnant women with thrombophilias, as well as 
its repercussions on placental vascular resistance and on maternal-
fetal outcomes.

OBJECTIVES

Primary

Evaluating uterine artery resistance in pregnant women with 
thrombophilia who were subjected to the herein selected treatment 
in association, or not, with omega.

Secondary

Evaluating the frequency of IUGR, fetal death and oligohydramnios, 
preeclampsia, PA, birth weight, prematurity and hospitalization in 
neonatal intensive care units (neonatal ICU) in pregnant women 
using, and not using, omega in association with heparin.

PATIENTS AND METHODS

This is a randomized, controlled, unblind, parallel, three-arm, 
open-label prevention trial conducted with pregnant women 
diagnosed with thrombophilia, who were treated in the Obstetrics 
Services of University Hospitals belonging to UFJF and to Medical 
School of Barbacena.

Patients were interviewed to collect data about clinical and 
epidemiological aspects such as number of pregnancies, childbirths 
and miscarriages, gestational age at the beginning of prenatal 
care, at childbirth, fetal weight and previous diseases [18]. 
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association, whenever possible, and the χ2 test was applied to 
variables presenting more than two categories. All analyses were 
conducted at 5% significance level. 

The current study was submitted to the Ethics Committee of Minas 
Gerais State Hospital Foundation and UFJF University Hospital. 
It is registered in the National Registry of Clinical Trials in Brazil.

RESULTS

The current study assessed 38 pregnant women treated at the 
Obstetrics Services of the Medical School of Federal University of 
Juiz de Fora and of Medical School of Barbacena. Patients’ mean 
age was 32.9 ± 5.0 years, minimum age was 22 years and maximum 
age was 44 years. The mean number of successive pregnancies, 
childbirths and miscarriages was 2.8 ± 1.6 pregnancies, 0.7 ± 0.7 
childbirths and 1.1  1.6 miscarriages. 

The analysis of previous diseases found 4 cases (10.5%) of chronic 
arterial hypertension (CAH), 8 cases (21.0%) of gestational diabetes 
mellitus (GDM), 2 cases (5.2%) of type 1 diabetes and 1 case 
(2.6%) of type 2 diabetes; 1 patient had hyperthyroidism (2.6%) 
and 2 patients were nephropathic (5.2%). Previous fetal death was 
identified in 34.2% of patients (n=13) and previous preeclampsia 
in 15.8% of cases (n=6) - data shown in Table 1. 

The pulsatility index in the second gestational trimester (24 to 28 
weeks) was compared based on treatments. Patients treated with the 
H+ASA+omega association recorded the lowest pulsatility index; 
however, there was not statistically significant difference between 
groups (p>0.05). Results are shown in Table 2. 

Uterine artery resistance index in the second gestational trimester 
(24 to 28 weeks) was also compared based on treatments. Patients 
treated with the H+ASA+omega association recorded the best 
resistance index, however, there was not statistically significant 
difference between groups (p>0.05). Results are shown in Table 3. 

Gestational diabetes (n=8; 20.8%), preeclampsia (n=2; 5.2%), 
premature labor (n=1; 2.6%), gingival bleeding (n=1; 2.6%) and 

Primary outcomes comprised high uterine artery resistance and 
preeclampsia, whereas secondary outcomes included fetal weight, 
hospitalization in neonatal ICU, fetal death, PA, Hellp Syndrome, 
fetal and neonatal death, miscarriage and IUGR. 

All pregnant women had been previously diagnosed with 
thrombophilia. Any pregnant woman presenting one or more 
mutations in the following genes was classified as having hereditary 
thrombophilia: mutations in the MTHFR (C677T and/or 
A1298C) and prothrombin (G2020A) genes, as well as in factor 
V Leiden, and plasminogen inhibitor (PAI-1) polymorphism 
(4G/5G). In addition to these mutations, patients with low S and 
C protein, and anti-thrombin III, concentrations were included 
in the study as having hereditary thrombophilias. With respect to 
acquired thrombophilia, any pregnant woman presenting lupus 
anticoagulant, anticardiolipin and/or anti B2 glycoprotein test 
results associated with maternal and/or fetal morbidity.

All patients were divided into two groups: 

A. Group 1=Hereditary thrombophilia patients who used 40 mg 
of heparin/day (enoxaparin) from the 6th pregnancy week 
on. These pregnant women were only treated with heparin, 
since they had no other indications for acetylsalicylic acid 
(ASA)-associated treatment. 

B. Group 2=Patients with acquired or hereditary thrombophilias 
associated with risk factors for preeclampsia, according 
to ACOG [19] (chronic kidney disease, previous diabetes 
mellitus, chronic arterial hypertension and collagenoses). 
Thus, pregnant women in group 2 were treated with 
heparin, in association with ASA, as follows: group 2A 
(heparin+ASA) and group 2B (heparin+ASA+omega). The 
omega formulation given to the patients contained 5:1 DHA 
and EPA. The dosage was 400 mg/day.

A sample calculation was based on data extracted from the Brazilian 
literature. The current study is a pilot project, which by definition is 
a small-scale test of the adopted procedures, materials and methods 
suggested for a given research. The number of participants in pilot 
studies does not need to exceed 10% of the target sample; based 
on this assumption, the minimum sample in the herein conducted 
pilot study comprised 28 pregnant women.

Doppler evaluation was performed at the 12th pregnancy week, 
and between the 24th and the 28th pregnancy weeks, in order 
to assess uterine arteries. Patients were placed in supine, semi-
sitting position, by keeping angles of 15° and 30° between them 
and the examination table to avoid vena cava compression. Next, 
images were generated, and Doppler mapping was performed. The 
transducer was longitudinally placed in the iliac fossa, parallel to 
the iliac crest and to the uterine wall, in order to identify the iliac 
vessels. Resistance (RI) and pulsatility (PI=A-B/Mean) indices were 
the herein adopted hemodynamic indices. In addition, umbilical 
and middle cerebral artery dopplers were evaluated to investigate 
fetal conditions.

Data were digitized in electronic Access database forms, which were 
specifically developed for the current study. Results were expressed 
as mean and standard deviation (quantitative variables) and as 
absolute and relative frequencies (categorical variables). Statistical 
analyses were performed in the Statistical Package for Social 
Sciences (SPSS) software, version 13.0 for Windows (Chicago, 
IL, USA); Student’s t-test was used to compare means between 
independent samples. Fischer’s exact test was used to investigate 

Mean Standard deviation

Age 33.0 5.0

Pregnancies 2.8 1.6

Delivery 0.7 0.7

Miscarriages 1.2 1.6

Maternal diseases                         N                                            %

Hypertension 4 10.5

Hyperthyroidism 1 2.6

Previous diabetes 3 7.9

Gestational diabetes 8 21,1

Previous preeclampsia 6 15.8

Previous fetal and maternal complications

Previous fetal death 13 34,2

Table 1: Clinical and epidemiological aspects of the assessed patients.

Table 2: Uterine artery pulsatility index and its association with the adopted 
treatment (RUAPI: Right Uterine Artery Pulsatility Index; LUAPI: Left Uterine 
Artery Pulsatility Index; MPI: Mean Pulsatility Index; H: Heparin; ASA: 
Acetylsalicylic Acid; O: Omega).

Group according to treatment RUAPI LUAPI MPI p value

H+ASA 1.1 ± 0.5 1.1 ± 0.2 1.1 ± 0.3 0.3

H+ASA+O 0.7 ± 0.4 0.9 ± 0.3 0.8 ± 0.3

H 0.9 ± 0.5 0.9 ± 0.5 0.9 ± 0.5
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thrombocytopenia (n=1; 2.6%) stood out among the main prenatal 
complications. There were no IUGR or oligohydramnios cases.

Preeclampsia (n=2; 5.2%), gestational diabetes with fetal 
repercussion (n=3; 7.8%), nephropathy with maternal and fetal 
complications (n=1; 2.6%) and premature labor (n=1; 2.6%) stood 
out among the main complications leading to delivery. Three 
newborns had to be hospitalized in neonatal ICU (7.8%), but all of 
them evolved satisfactorily. There was no neonatal or intrauterine 
fetal death. Mean fetal weight was 2,682 ± 779.9 g; the lowest value 
was 715 g, whereas the highest value was 3,505 g. The association 
between neonatal weight and treatment is described in Table 4. 
The group treated only with heparin recorded the lowest fetal 
weight, although there was not statistically significant difference 
between groups.

DISCUSSION

The current study assessed 38 pregnant women. The results related 
to the number of pregnancies, deliveries and miscarriage are 
compatible with the literature, because since older women have 
longer menacme time and, consequently, they can present larger 
number of pregnancies, childbirths and miscarriages [1]. It is worth 
mentioning that the pregnant women included in the current 
study experienced risk pregnancy and, therefore, they were more 
prone to present risk pregnancy-associated diseases such as chronic 
arterial hypertension (CAH), hyperthyroidism, nephropathy and 
previous diabetes (DM). Thus, besides the herein evaluated disease 
(thrombophilia), it is essential taking into consideration other 
factors that can affect the obstetric outcome [1]. 

Patients treated with omega-associated treatment recorded reduced 
resistance in the uterine artery resistance and pulsatility indices, 
although there was not statistically significant difference between 
groups. This outcome is encouraging and interesting because it 
allows reasoning about the role played by omega as antioxidant 
and in reducing inflammatory processes to facilitate placentation 
and to enable good placental flow for proper fetal growth [1,20]. 
Such omega performance has been investigated and cited in 
several studies [21-23]. According to a study conducted in Egypt 
in 2016, omega has successfully increased the amount of amniotic 
fluid in patients presenting unexplained oligohydramnios. The 
aforementioned study has also found reduced uterine artery 
resistance and pulsatility indices; this outcome suggested that the 
increased amniotic fluid was associated with improved uterine flow 
[21]. Other studies have also proved that omega improved uterine 

artery perfusion in non-pregnant patients [22]. Importantly, animal 
models treated with heparin also recorded reduced uterine artery 
resistance and pulsatility indices [23]. Thus, ASA+omega association 
with heparin appears to play a key role in reducing these indices, 
in optimizing uterine flow and in providing good oxygen supply to 
the fetus. This outcome stands out if one takes into consideration 
the mean weight of newborns, which was significantly higher in 
patients treated with heparin+omega+ASA association. 

Gestational diabetes, preeclampsia, premature labor, gingival 
bleeding and thrombocytopenia were the main prenatal 
complications observed in the current study; there were no 
IUGR and oligohydramnios cases. However, although gingival 
bleeding was associated with anticoagulant use, there were no 
major complications resulting from such association; this outcome 
suggests that adequate prenatal care helps reducing the number 
of maternal and fetal complications [1]. Although complications 
resulting from heparin use have already been reported, the 
current study did not record any case of vaginal bleeding or need 
to withdraw the medication; this outcome shows that the use of 
prophylactic heparin doses, even in association with omega and/
or ASA, is relatively safe during pregnancy. There was no neonatal 
or intrauterine fetal death case. There were no differences in the 
frequency of preeclampsia, Hellp syndrome or gestational diabetes 
between groups. 

Although the current research is a pilot study, its results are relevant 
and show that the use of omega, in combination with ASA, can 
increase uterine plasma flow and optimize newborn weight in 
pregnant women with thrombophilia who are treated with heparin. 
However, these results deserve to be further investigated in an 
expanded study that includes another group of pregnant women 
(heparin+omega users). This expanded study is already in progress 
in our service and its results, although incipient, provide an 
optimistic perspective about the use of omega by pregnant women 
with thrombophilia.

CONCLUSION

Our results are preliminary, and a crude evaluation of the data 
shows a decrease in the pulsatility and resistance indices of the 
uterine artery. With the increase of patients in the analysis, we 
hope that the statistical results can demonstrate this improvement 
of placental flow.
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