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Introduction

For many years, combined oral contraceptives (COCs)
have been used as a safe method of birth control [1].
Since the 1960s, when they were first introduced,
decreasing the hormone dosage in COCs in an attempt to
reduce COC-related complications has been a goal. It has
been for this reason that drugs called “low-dose COCs”
containing 20 ug ethinyl estradiol (EE) together with
component progesterones such as desogestrel or lev-
onorgestrel (LNG) have been on the market since the
beginning of the 1990s [2, 3].

To date, there has been a sizeable volume of data
obtained on the effectiveness of low-dose oral contracep-
tives and their capacity to secure adequate cycle control
[4, 5]. Knowledge about the effects of COCs on hemosta-
tic and fibrinolytic variables, however, is limited [6, 7].

Tissue plasminogen activator (tPA) is a molecule
involved in the conversion of plasminogen to plasmin,
facilitating an essential process in clotting. Plasminogen
activator inhibitor-1 (PAI-1) is the basic molecule that
determines the level of active tPA in the blood. Although
the basic cells involved in PAI synthesis are unknown,
PAI synthesis has been identified in hepatocytes,
adipocytes and endothelial cells [8-10].

The purpose of the present study was to examine the
effect of low-dose COCs containing 20 ug EE and 100 ug
LNG on plasma plasminogen activator inhibitor-1 (PAI-
1) concentrations. 

Materials and Method

The study was carried out at the Adnan Menderes University
Medical School Gynecology and Obstetrics Clinic. The
required permission was obtained for the study from the univer-
sity board of ethics and an informed consent form was acquired
from each of the participants in the study. 

Participants who met the inclusion criteria for the study and
had not been using any kind of COC for the past three months
were enrolled in the control group. Women who met the inclu-
sion criteria and had been taking a low-dose COC containing 20
ug EE and 100 ug LNG for at least three months prior to the
study constituted the study group.

Inclusion criteria for the study were determined as follows:
Being a non-smoker between the ages of 18-35; having no con-
traindication for taking COCs; having no thyroid, hepatorenal
or cardiovascular disease; having no known malignant disease
or history of thromboembolic disease. Apart from these criteria,
patients diagnosed with polycystic ovary syndrome (PCOS)
were excluded from the study.

Blood specimens were collected on the third day of the cycle
after a night of fasting. Serum was separated and preserved at -
80°C to facilitate analysis of PAI-1 levels. PAI-1 levels were
analyzed with a high-sensitivity ELISA Kit (American Diag-
nostica, CT, USA).

Statistical analysis

Statistical analysis for the study was carried out using the
SPSS program (Statistical Package for Social Sciences),
Version 12.0. Data was expressed as mean ± standard deviation.

p < 0.05 was considered statistically significant. Continuous
variables were analyzed using the Mann-Whitney U test. Dif-
ferences between categoric variables were analyzed with the
chi-square and Fisher’s exact tests.

Summary

Objective: The objective of the current study was to investigate the effect of a combined oral contraceptive (COC) containing 20
ug ethinyl estradiol (EE) and 100 ug levonorgestrel (LNG) which is currently used on plasma plasminogen activator inhibitor-1
(PAI-1) concentrations. Material and Methods: Twenty-five women who had not used any COC for at least three months before the
initiation of the study were enrolled in the control group. Twenty women who had been using COC containing 20 ug EE and 100
ug levonorgestrel LNG for at least three months prior to the study were enrolled in the LNG/EE group. Serum samples for PAI-1
and other biochemical parameters were obtained at the early follicular phase (cycle day 2-5). Results: No significant difference was
observed in PAI-1 concentrations between the LNG/EE and control group (group LNG/EE: 62.4 ± 30.2 ng/ml; control group: 58.7
± 26.0 ng/ml). Conclusion: Although we observed similar PAI-1 concentrations in both groups, there is need for further interven-
tions  to evaluate the clinical relevance of our findings.
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Results

The control group in the study consisted of 25 women while
the LNG/EE group comprised 20 women. Demographic char-
acteristics and PAI-1 levels of the participants are shown in
Table 1. 

No difference was seen between the study and control groups
in terms of systolic and diastolic blood pressure values. Simi-
larly, no difference was observed between the groups in terms
of age and body mass index. 

Again, no difference was seen between the study and control
groups in terms of plasma PAI-1 levels (group LNG/EE: 62.4 ±
30.2 ng/ml; control group: 58.7 ± 26.0 ng/ml).

Discussion
Over the years, the use of COCs has been associated

with rare but potentially dangerous side-effects. Because
of their infrequency, these side-effects have not been fully
examined in clinical studies. It is for this reason that there
have been efforts to define secondary parameters in the
hope that some knowledge can be gathered in the context
studied [11].

Knowledge about the effects of COCs on hemostatic
and fibrinolytic variables is limited [6, 7]. There is also
limited information on the effect on plasma PAI-1 con-
centrations of low-dose COCs containing 20 ug EE and
100 ug LNG. PAI-1 levels increase in pregnancy, return-
ing to normal at the fifth week postpartum [12]. There are
conflicting results in studies regarding the effect of low-
dose COCs on PAI-1 levels. Some research has indicated
that COCs have a reducing effect on PAI-1 concentra-
tions. Most such studies, however, have been carried out
on COCs containing 30 ug or more of EE. In their study,
Prasad et al. [13] found a significant decrease in PAI-1
levels with COCs containing 30 ug EE and 150 ug LNG.
Similarly, Meijers et al. [14] in their research also
observed a decrease in PAI-1 levels in women taking
COCs containing 30 ug EE and 150 ug LNG. On the other
hand, studies on this subject have generally not been con-
ducted using preparations that contain 20 ug EE and 150
ug LNG. Conversely, Ferreira et al. [15] report no signifi-
cant difference in PAI-1 levels with low-dose COCs. In a
study by Winkler et al. [16] on progesterone-only oral con-
traceptives containing 30 ug LNG, it was noted that PAI-1
levels did not change. In keeping with this finding, another

study on the effect of low-dose COCs on human endothe-
lial cell cultures has shown that these low-dose prepara-
tions do not increase or decrease PAI synthesis [17].
Endrikat et al. compared 30 ug EE and 150 ug LNG con-
taining COC with a combination of 20 ug EE and 100 ug
containing COC to find that the group taking 20 ug EE and
100 ug LNG COC had higher levels of PAI-1 compared to
the group taking the higher dose.

In the present study, no change was observed in PAI-1
levels with the use of low-dose COCs containing 20 ug
EE and 100 ug LNG. These findings are in line with the
results of the study of Fereira et al. [15] .

One of the strengths of the present study was that
patients with PCOS were excluded from the sampling. In
a study by Agren et al. [18], low PAI levels were associ-
ated with insulin resistance and increased BMI. Patients
with PCOS exhibit obesity and increased insulin resist-
ance [19].

The present study has various limitations. The fact that
the research was cross-sectional prevented an examina-
tion of the effect of the combined use of 20 ug EE and
100 ug LNG on plasma PAI-1 levels over time. There is
a need for more longitudinal studies with larger sam-
plings and different populations.

Another limitation of the study was the method of self-
reporting that was used to obtain information from
patients about their individual use of contraceptives and
the length of time they were taking them. A recent study
however has reported that there is a high probability that
women will remember how long an oral contraceptive
has been used, supporting the opinion that the informa-
tion provided in this way should be readily accepted as
reliable data [20].

To conclude, although similar plasma PAI-1 concentra-
tions were observed in both the LNG/EE and control
groups in this study, it is suggested that more advanced
studies be carried out to better determine the clinical sig-
nificance of the findings noted here.
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