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Summary 
Introduction: Inherited thrombophilia (IT) presents genetic condi-
tions associated with the risk of deep vascular thrombosis (DVT) and 
obstetric complications (OC) such as preeclampsia (PE), fetal growth 
restriction (FGR), stillbirth and placental abruption (PA). 
The aim of our study was to evaluate the frequency of OC and oxi-
dative stress (OS) in women with IT during pregnancies with and with-
out low molecular weight therapy (LMWH), compared to women with 
healthy pregnancies.
Material and methods: We evaluated 60 pregnant women with IT 
diagnosed before ongoing pregnancy based on previous DVT or OC 
(study group) and 60 healthy pregnant women (control group). Blood 
samples were collected before delivery, along with placental tissue 
from all subjects, to determine the activity of CAT, GPX, GH, SH, GR, 
CuZnSOD, and MnSOD enzymes. 
Results: After the introduction of LMWH therapy, the total number of 
OC decreased significantly in women with IT. Analyzing the associa-
tion between OC and different kinds of IT, we found significant associ-
ation only between Factor V Leiden mutation and Protein C deficien-
cy with GH/PE. Levels of SH are higher in IT; CAT, GPH and GR are three 
times more active in patients with IT with LMWH therapy compared 
to control group.
Conclusion: Values ​​of OS parameters in pregnant women with IT 
during delivery may confirm increased OS in those patients indicating 
that introduction of antioxidant therapy may be advisable.
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INTRODUCTION

Inherited thrombophilia (IT) present genetic conditions 
associated with the risk of deep vascular thrombosis 
(DVT) and obstetric complications (OC) and they are 
presented as deficiency in anticoagulant proteins - anti-
thrombin III (AT III), protein C (PC) or protein S (PS), 
as well as gene mutations for Factor V Leiden (FVL), Fac-
tor II 20210A (FII), plasminogen activator inhibitor 1 
(PAI-1) or methytetrahydrofolate reductase (MTHFR). 

(1) Diagnosis of IT is often made based on history of OC, 
such as habitual abortion (HA), preeclampsia (PE), se-
vere fetal growth restriction (FGR), stillbirth and placen-
tal abruption (PA).1 Both VT and obstetric complications 
are more likely in AT3, PS or PC deficiency or FVL and 
FII mutations, while the significance of PAI-1 and MTH-
FR is questionable (2,3).

The etiology and pathogenesis of OC in IT is not 
clearly defined, which is one of the reasons for the con-
troversial views on therapy (2). Increased coagulability, 
endothelial disfunction, vasoconstriction and placen-
tal ischemia combined with pathological placentation 
cause decreased placental perfusion and inadequate fe-
tal-maternal circulation. Subsequent vasculopathy and 
secondary thrombosis may cause inadequate intervil-
lous perfusion, placental infarction and OC, such as PE, 
FGR, stillbirth and PA (4). However, OC still occur in 
a certain number of pregnancies with IT on low-molec-
ular weight heparin (LMWH) therapy. Therefore, oth-
er pathological factors for OC should be considered in 
pregnancies with IT.

Studies have found that normal pregnancy is charac-
terized by mild pro-oxidative changes in the status of ma-
ternal blood when compared to non-pregnant patients. In 
pregnant women with PE, an increase in the concentra-
tion of reactive oxygen species as well as reduced activity 
of protective enzymes against oxidative damage has been 
proven, resulting in hypoperfusion of the placenta, which 
increases oxidative stress (OS) (5,6). OS, characterized 
by an overproduction of reactive oxygen species (ROS), 
can significantly impair the function of these cells, thus 
instigating a cascade of events leading to thrombus for-
mation. Impaired antioxidant defenses compound the 
prothrombotic state by allowing the accumulation of 
ROS, thereby contributing to OS-induced endothelial 
dysfunction. Most of vascular complications of pregnan-
cy can be attributed to IT (7). OS have been related to the 
development of different OC, such as PE, FGR, miscar-
riage, and others.

The aim of our study was to evaluate the frequency of 
OC and OS in women with IT during pregnancies with-
out LMWH therapy, and pregnancies with LMWH ther-
apy and in women with healthy pregnancies. 

MATERIAL AND METHODS

We conducted a longitudinal study evaluating 60 wom-
en with diagnosed IT and 60 healthy pregnant controls 
ate the University Clinic for Gynecology and Obstetrics 
“Narodni front”, Belgrade. 

The study has been approved by the Ethics Commit-
tee of the Faculty of Medicine in Belgrade in accordance 
with internationally accepted ethical standards (The 
Helsinki Declaration of 1964, as revised in 1975, 1983 
and 1989) and each participant signed the informed con-
sent form. 

In the study group IT was diagnosed before ongoing 
pregnancy based on previous VTE or OC. All patients 
had a history of previous pregnancy without LMWH 
therapy. The most frequent inherited thrombophilia in 
our study was PAI-1 mutation (N=24; 40%); followed 
by FVL mutation (N=16; 26.7%); FII 20210A muta-
tion (N=10; 16.6%); DPS (N-6; 10%); and DPC (N-4; 
6.7%). We analyzed only patients with PAI homozygote 
mutations (4G/4G), because authors suggest that PAI-1 
4G/5G alone is not responsible for obstetric complica-
tions. Other analyzed patients with inherited thrombo-
philia had mutation in heterozygous form.

During ongoing pregnancy doses of LMWH had 
been stared during early first trimester, after confirming 
the presence of the fetal heart rate. All patients had pro-
phylactic or intermediate dose LMWH on recommenda-
tion of the American College of Obstetricians and Gyne-
cologists’ Committee on Practice Bulletins—Obstetrics. 
ACOG Practice Bulletin No. 196: Thromboembolism 
in Pregnancy. Obstet Gynecol. 2018 Jul;132(1):e1-e17.23 

The control group consisted of healthy pregnant wom-
en without previous risk for IT, who had uncomplicated 
pregnancies. 

All pregnancies were single, with known gestational 
age and without a congenital anomaly, or congenital in-
fection. All the patients were non-smokers. All the pa-
tients received 1000 mg of vitamin C and 5 mg of folate 
each day until gestational week 16; after that all patients 
received multivitamin supplement that contained 100 mg 
of vitamin C each day.

In all patients (both study and control group) before 
delivery, after admittance to the Delivery ward or Op-
erating room for Cesarean section (CS), blood samples 
were collected and samples were taken in two vacutainers 
(1 serum and 1 plasma with EDTA as an anticoagulant), 
centrifuged at 1500 g for 10 min at 40C; divided into ap-
propriate aliquots of 200 μL and stored for analysis at 
the temperature of -800C. Erythrocytes and plasma were 
separated by centrifugation (10 min. at 5000 rpm, 40C). 
The separated erythrocytes were washed three times 
with physiological solution by centrifugation (10 min. at 
5000 rpm, 40C), and thus prepared samples were frozen at 
-80ºC. We took cotyledons from placentas immediately 
after birth for the analysis of the activity of antioxidative 
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enzymes. The activity of the enzymes catalase (CAT), 
glutathione peroxidase (GPH), sulfhydryl  groups  (SH) 
and glutathione reductase (GR), copper-zinc-superox-
ide dismutase (CuZnSOD), manganese superoxide dis-
mutase (MnSOD) was determined. 

We collected data on maternal age; parity; pre-preg-
nancy body mass index (BMI), calculated as weight in 
kilograms (kg) divided by height in meters (m) squared; 
pregnancy complications, such as DVT, miscarriage, 
preterm delivery (PTD), gestational hypertension (GH), 
PE, FGR, PA and stillbirth; and delivery data – gestation-
al age at delivery, delivery mode (vaginal or CS), neonatal 
body weight, 1-minute and 5-minte Apgar score. In the 
study group we also evaluated history of previous preg-
nancies without LMWH therapy, and collected data on 
pregnancy complication. 

We compared data between study group on LMWH 
therapy in current pregnancy, previous pregnancy with-
out LMWH therapy and control group.

Statistical analysis of the obtained data was conduct-
ed by using descriptive statistics (mean value, standard 
deviation (SD), standard error (SE), Min-Max varia-
tion range and median (Med) and mode (Mod) values). 
The normality of distribution was tested by Kolmogor-
ov-Smirnov and Shapiro-Wilk test, Student’s t-test (para-
metric test). The minimum condition for the existence of 
a statistically significant difference was when the proba-
bility (p, level of significance) was less than or equal to 
0.05. Statistical data processing was performed using the 
computer programs MS Excel and Medcalc (MedCalc 
ver. 11.4 Software, Belgium).

RESULTS

There were no differences in maternal age, parity and 
BMI between the groups. Gestational age, and neonatal 
body weight were higher in control group, while CS was 

more frequent in IT. There was no difference in Apgar 
score (Table 1).

Pregnancy complications in patients with IT with and 
without LMWH therapy, and in control group are shown 
in Table 2. Distribution of complications in relation to the 
types of IT without with and LMWH therapy is shown in 
Table 3. After the introduction of LMWH therapy, the 
total number of obstetrics complications had decreased 
statistically significantly (X2=10.08; p=0.039). We didn’t 
prove statistical significance between DVT in pregnant 
women with IT in pregnancies without LMWH ther-
apy in relation to pregnancy with LMWH therapy and 
control group (p= 0.027505). Pregnant women with IT 
with LMWH therapy had significantly lower frequency 
of PTD in relation to pregnancy without LMWH and in 
control group (X2=23.835; p<0.00012). We didn’t prove 
statistical significance of frequency of PE (X2=0.831; 
sign test z-0.46, p-0.64), PA (X2-0.12; p=0.73) and FGR 
(p>0.005) between pregnancies without LMWH thera-
py in relation to pregnancies with LMWH therapy and 
control group. Statistical frequency of GH was higher in 
pregnant women with IT without therapy (Ks2=8.85; 
P=0.003) in relation to pregnant women with LMWH 
therapy and control group. The rate of miscarriages was 
higher in pregnancies before LMWH therapy in relation 
to pregnancies with LMWH therapy and control group 
(X2=76.7 with Yates correction; p<0.001). LMWH ther-
apy statistically reduce the rate of stillbirth in relation to 
pregnancies before therapy and control group (X2=14.70 
with Yates correction; p<0,001). (Table 2 and Table 3)

Erythrocyte CAT activity during labor in patients 
with IT with LMWH therapy is lower compared to con-
trols (p=0.04). Changes in glutathione peroxidase (GPX) 
enzyme activity were not detected before delivery, neither 
in the group of pregnant women with IT nor in the group 
of healthy pregnant women. Erythrocyte CuZnSOD ac-
tivity does not differ between controls and patients with 
IT (p-0.014) (Graph 1).
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Study group
N = 60

Control group
N = 60

Maternal age 33.1+/-4,8 35.3±4.3
Parity, N (%)
1 12 (20%) 26 (43.33%)
2 27 (45%) 18 (30%)
>3 21 (35%) 16 (25.67%)
BMI 25.1±5.6 24.9±4.6
Gestational age at delivery (week) 36.81 +/- 11,03 39.3±9.4 *
Cesarean section, N (%) 37 (61.1) 7 (11,67) *
Neonatal body weight 2855.59 +/- 689.47 3406.6 ±843.2 *
1-minute Apgar score 8.51 +/- 1.57 9.01±1.34

5-minute Apgar score 9.23± 1.65 9.93±1.10

Table 1. Characteristics of the study group in the ongoing pregnancy and control group

* p< 0.05
Abbreviation: BMI – body mass index
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The level of SH groups in the plasma of patients with 
IT is higher compared to the values for controls (Graph 2).

Ascorbyl radical is not detected in the plasma of con-
trol subjects before delivery (Kante) or in the plasma of pa-
tients with IT before delivery (Tante), indicating that there 
was no oxidative stress in both groups before delivery.  

The results of enzyme activity in placental tissue 
show that the enzymes that use hydrogen peroxide (cat-
alase, glutathione peroxidase and glutathione reductase), 
reducing the peroxide concentration, are three times 
more active patients with IT with LMWH therapy com-
pared to control group. There was no difference in activ-

ity of MnSOD and CuZnSOD. This result indicates an 
increased hydrogen peroxide production in the placentas 
of patients with thrombophilia (Graph 3).

DISCUSSION

The most common IT in our study was PAI-1 mutation, fol-
lowed by FVL mutation and FII G20210A mutation. Stud-
ies have shown different distribution of the most common 
IT among different populations; the most common appear-
ance of PAI-1 and FVL mutations in Italian population; 

Table 2. Obstetric complication in the study group in pregnancies without LMWH therapy and pregnancies with LMWH therapy and in the 
control group

IT without LMWH therapy
N = 60

IT with LMWH therapy
N = 60

Control
Group
N = 60

p

DVT, N (%) 9 (15) 2 (3.3) 0 (0) 0.027505
Preterm delivery, N (%) 18 (30) 8 (13.3) 4 (6.7) <0,00012
PE, N (%) 5 (8.3) 4 (6.3) 0 (0) 0,73
GH, N (%) 32 (53.3) 22 (36.6) 2 (3.33) 0,003.
FGR, N (N%) 26 (43.33) 22 (36.67) 0 (0) >0,005
Miscarriage, N (%) 53 (88.33) 5 (8.3%) 0 (0) <0,001
PA, N (%) 5(8.3) 4(6.3) 2 0,73
Stillbirth, N (%) 17 (28.3) 3 (1.7) 0 (0) <0,001

Abbreviations: IT-Inherited thrombophilia; LMWH-Low Molecular Weight Heparin; DVT-Deep Vascular Thrombosis; PE-Preeclampsia; 
GH-Gestational Hypertension; FGR-Fetal Growth Restriction, PA-Placental Abruption

Table 3. Distribution of complications in relation to types of IT without with and LMWH therapy

GH/PE FGR PTD MC SB PA DVT TOTAL
FVL mutation I 13 8 5 14 3 1 3 47

II 10 3 2 1 1 1 2 20
FII 20210A mutation I 7 5 3 10 4 2 2 31

II 3 3 1 1 1 0 0 9
DPC I 0 1 1 3 0 0 0 5

II 3 2 0 1 0 0 0 6
PAI-1 mutation I 17 11 7 20 9 2 3 69

II 8 12 4 2 1 3 0 30
DPS I 0 0 2 6 1 0 1 10

II 2 2 1 0 0 0 0 5
TOTAL I 37 26 18 53 17 5 9 165

II 26 22 8 5 3 4 2 70
p 0.64 0.5 <0.001 <0.001 <0.001 0.73 0.035

Abbreviations: FVL – Factor V Leiden; FII – Factor II; DPC – Protein C deficiency; PAI – Plasminogen Activator Inhibitor; DPS – Protein S 
deficiency; GH-Gestational Hypertension; PE-Preeclampsia; FGR-Fetal Growth Restriction; PTD – Preterm Delivery; MC – Miscarriage; 
SB – Stillbirth; PA-placental abruption; DVT-Deep Vascular Thrombosis
Analyzing the association between OC and different kinds of IT, we found significant association only between FVL and DPC with GH/PE. 

Comparative Measures
95% Confidence Intervals

Value Lower Upper
FVL Odds Ratio 3.14 0.995 9.92

Relative Risk 1.33* 0.950 1.86
DPC Odds Ratio 8.05 0.788 8.22

Relative Risk 1.14a 0.958 1.35

Table 4. Association between FVL and DPC with GH/PE

Abbreviations: GH- Gestational Hypertension; PE – Preeclampsia; FVL – Factor V Leiden; DPC – Protein C deficiency; aRows compared



| 67

Oxidative stress and obstetric complications in thrombophilia

Graph 1. Erythrocyte value of CAT, GPX and ZnCuSOD in patients with IT with LMWH therapy and control group before delivery 
Abbreviations: CAT - Catalase activity; GPX - Glutathione peroxidase; ZnCuSOD - ZnCu superoxide dismutase; Tante – Patients with IT 
with LMWH therapy; Kante – Control group

Graph 2. Level of SH groups in plasma during delivery in pregnant women with IT with LMWH therapy and control group 
Abbreviations: SH – sulfhydryl groups; Tante – Patients with IT with LMWH therapy; Kante – Control group

Graph 3. Activity of enzymes involved in the protection system against oxidative damage in placenta tissue of controls and patients with 
thrombophilia
Abbreviations: GSH – Glutathione; MnSOD – Manganese superoxide dismutase; CuZnSOD – Copper-zinc-superoxide dismutase
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FVL, FII G20210A and MTHFR C677T mutations in 
Arab countries and MTFHR C677T and A1298C muta-
tions, followed by the PAI-1 mutation in Romanian popu-
lation (8-10). Variations in the prevalence of IT mutations 
among different populations can be attributed to different 
genetic profiles of the populations being studied. There-
fore, determining the prevalence of these mutations in each 
population should assist in the development of thrombo-
philia screening protocols for the appropriate population.

CS was more frequent in patients with IT compared 
to controls. The most likely reason for completing a de-
livery by CS are OC and previous history. Other authors 
find that the increased frequency of CS is due to PTD and 
OC (FGR, PA, PE) (11).

In our study, the incidence of DVT in pregnancies 
prior to diagnosis of IT and prior to initiation of LMWH 
therapy had no statistical significance relative to the over-
all sample. A higher incidence of DVT in patients with IT, 
especially in pregnant women with FVL mutation, FII 
G20210A mutation, and DPS are reported (12,13). In our 
study, there was no statistically significant difference in 
the incidence of DVT in relation to the type of IT.

With the introduction of LMWH therapy, a statisti-
cally significantly lower number of early PTD (before 34 
weeks) was registered. There was a statistically significant 
incidence of PTD between the LMWH treatment group 
compared to the control group. A higher incidence of 
PTD, especially late PTD, in patients with the FVL muta-
tion is reported (11,12,14). In our group, the incidence of 
PTD was statistically significantly lower in patients with 
the FVL, F II G20210, and the PAI-1 mutations.

According to literature data, PA is more common in 
pregnant women with IT. There was no statistical signif-
icance in the occurrence of PA in pre- and post-LMWH 
therapy, indicating that LMWH therapy does not affect 
the occurrence of PA (12).

Most authors report an association between FGR and 
IT, especially the FVL mutation and DPS (8,15). The as-
sociation between FGR and PAI-1 mutation has been re-
ported as significant in case-controlled studies in general 
population of women with FGR (16, 17). On the contrary, 
Said et al. states that there was no association between the 
PAI-1 mutation and FGR (18). These discrepancies could 
be explained by huge differences regarding race and eth-
nicity between participants in conf licting studies. 

The incidence of stillbirths has remained stable for 
decades, ranging from 4.9 to 10.4 per 1,000 births. In his 
study, Sarig found that pregnant women with IT had a 
higher incidence of sudden fetal death in the third trimes-
ter (66%) and particularly when associated with the FVL 
mutation.  The most common IT in the stillbirth group 
was FII G20210A mutation. The number of stillbirths in 
pregnancies treated with LMWH was statistically signifi-
cantly lower, only 1 patient had stillbirth with LMWH 
therapy, which justifies the use of LMWH in patients 
with a history of previous stillbirth (19).

GH/PE were the most common complication in 
group with IT. Most authors state that PE, early PE in 
particular, is associated with IT (10,20). 

Thrombophilia, characterized by an increased ten-
dency to form blood clots, presents a substantial risk 
during pregnancy, potentially impacting maternal and 
fetal outcomes. Specifically, endothelial dysfunction, 
driven by OS, emerges as a pivotal factor in thrombo-
philia, setting the stage for increased platelet activation 
and altered coagulation factors (21). Factors like FVL 
mutation, Prothrombin G20210A mutation, DPC and 
DPS contribute to the pro-thrombotic state observed 
in thrombophilia. Furthermore, inf lammation, closely 
intertwined with OS, exacerbates the risk of blood clot 
formation. Inf lammatory responses lead to endothelial 
activation, altered endothelial function, and increased 
adhesion molecules expression, disrupting the delicate 
balance between pro- and anti-coagulant factors. Chron-
ic inf lammatory conditions, such as autoimmune disor-
ders, potentiate a persistent state of heightened clotting 
risk (21). Additionally, impaired antioxidant defenses 
compound the prothrombotic state by allowing the accu-
mulation of reactive oxygen species, thereby contributing 
to OS-induced endothelial dysfunction. Understanding 
the interplay between these factors is crucial for tailored 
IT management, particularly in pregnancy. Treatment 
strategies encompass a multifaceted approach, including 
anticoagulant medications, lifestyle modifications, and 
targeted interventions to improve endothelial health. 
The complex nature of thrombophilia underscores the 
need for a collaborative healthcare approach, involving 
hematologists and high-risk pregnancy specialists. 

The main reactive oxygen species in the blood of 
mothers with thrombophilia during childbirth is hydro-
gen peroxide (7,22). Superoxide dismutase is the main 
enzyme for the production of hydrogen peroxide in tis-
sue. It can reach placental tissue from maternal or fetal 
circulation, amniotic f luid or uterine smooth muscle. 
The results of this research undoubtedly show that the 
placenta in IT patients is exposed to OS caused by an ele-
vated concentration of hydrogen peroxide. Uncontrolled 
production of ROS is associated with the development of 
hypertension, which is the main symptom of PE (7,22).

AOS enzymes present in the placental tissue also pro-
tect the mother’s blood from the increased amount of 
hydrogen peroxide produced in thrombophilia. If this de-
fense loses effectiveness during pregnancy, prothrombotic 
conditions can lead to thrombosis. In the blood of preg-
nant women with thrombophilia on LMWH therapy, the 
level of some AOS enzymes (catalase, and the level of SH) 
was elevated compared to controls, which indicates a high-
er level of oxidative stress. Considering the lack of differ-
ence in the values of glutathione peroxidase, CuZnSOD, 
the question arises whether the administration of LMWH 
reduced the existence of oxidative stress in childbirth 
(7,22). After childbirth, when the placenta is rejected, its 
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protective function and filtering of the mother’s blood is 
lost, and the production of hydrogen peroxide in the myo-
metrium, endothelium and in the blood continues. In such 
conditions, thromboses can develop with a fatal outcome, 
which occur immediately after delivery (1,7) .

CONCLUSIONS

Although many studies recommend only an expectant 
approach for patients with IT with possible prophylac-
tic use of LMWH before and after delivery, our results 
indicate a positive effect of this therapy in reducing the 
frequency of PE, miscarriages and PTD. The most com-
mon intermediate thrombogenic thrombophilia are PAI 
gene mutations and F V Leiden mutations. Elevated val-
ues of catalase and SH and R-SH groups in the blood of 
pregnant women with thrombophilia during childbirth 
compared to controls may indicate increased OS in these 
pregnant women. The results of the activity of enzymes 
that reduce the concentration of peroxide with their ac-
tivity are three times increased activity in the placenta 
tissue in subjects suffering from IT compared to control 
subjects. Therefore, the introduction of antioxidant ther-
apy is also advisable in the therapy.
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OKSIDATIVNI STRES I OPSTETRIČKE KOMPLIKACIJE KOD TRUDNICA SA 
NASLEDNOM TROMBOFILIJOM, SA I BEZ TERAPIJE HEPARINOM NISKE 
MOLEKULSKE TEŽINE
Dragana Maglić¹,², Vesna Mandić-Marković¹,², Jelena Bogdanović-Pristov³, Rastko Maglić¹,², Olivera Džatić-Smiljković1,2, 
Radomir Aničić1,2, Milica Mandić2, Jelena Mitrović2, Sabrina Škrijelj2

Sažetak

Uvod: Urođena trombofilija (UT) predstavlja stanje  
udruženo sa rizikom od duboke vaskularne tromboze 
(DVT) i obstetričkih komplikacija (OK) kao što su pree-
klampsija (PE), zastoj u rastu ploda  (IUZR), mrtvorođe-
nost i abrupcija placente (PA). 

Cilj studije: procena učestalosti OC i oksidativnog stre-
sa (OS) kod žena sa IT tokom trudnoće sa i bez terapije 
niske molekulske težine (LMVH), u poređenju sa ženama 
sa zdravim trudnoćama.

Metodologija: U studiju je uključeno 60 trudnica sa 
UT dijagnostikovanom pre aktuelne trudnoće na osno-
vu prethodne DVT ili OK (ispitivana grupa) i 60 zdravih 
trudnica (kontrolna grupa). Kod svih ispitanica uzet je 
uzorak krvi pre porođaja, kao i uzorak placentnog tkiva 

i određena je aktivnost CAT, GPX, GH, SH, GR, CuZnSOD 
i MnSOD. 

Rezultati: Nakon uvođenja NMH u terapiju žena sa UT 
značajno je smanjen broj OK. Analizom povezanosti OK 
i različitih tipova UT, nađena je značajna povezanost 
samo između mutacije faktora V Leiden i deficit proteina 
C sa gestacijskom hipertenzijom/preeklampsijom. Nivo 
SH je povišen kod UT; CAT, GPH i GR pokazuju tri puta 
veću aktivnost kod žena sa UT na terapiji NMH u poređe-
nju sa kontrolnom grupom.

Zaključak: Vrednosti parametara OS kod trudnica sa UT 
tokom porođaja mogu da potvrde prisustvo OS i ukažu 
na opravdanost primene antioksidativne terapije. 

Ključne reči: trombofilija, opstetričke komplikacije, oksidativni stres
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