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Abstract: Birth control, known as contraception, can be defined as the use of medicines, devices, or surgery to prevent
pregnancy. Hormonal contraceptive steroids are available mainly as oral preparations, although preparations for subcutaneous
implantation and vaginal insertion have also been developed. There are two types of oral contraceptive pills: combined
estrogen-progesterone and progesterone. The birth control pill is the most commonly prescribed form of contraception.
Millions of women all over the world have used OCs for many years and Multiple prospective and case-control studies have
shown that the currently available OCs are still associated with venous and arterial thrombosis, and that’s what prompted us to
do this study. OCs are a risk factor for myocardial infarction especially when there are other cardiovascular risk factors, such
as, hypertension, diabetes, hypercholesterolemia, and obesity, and these risk factors increase with age. In addition, numerous
alterations in blood proteins promote venous thrombosis, falling into one of three categories: increased procoagulants;
decreased anticoagulants; and decreased fibrinolytics. A questionnaire was handed to patients (women aged 18 to 49) of
gynecology clinics in the city of Misrata. The results showed that oral contraceptives are the most commonly used, and that
contraceptives containing drospirenone plus ethenyl estradiol such as Yasmine are the most commonly used followed by
levonorgestrel such as Microval. Most women used oral contraceptives under specialized medical supervision. However,
many women who used oral contraceptives faced multiple side effects, most notably menstrual disorders. The results also
showed that many women suffered from previous thrombo-vascular diseases, most notably CVDs and obstructive pulmonary
diseases, which often appeared at an age of more than 30 years. Routine screening of all women for genetic risk factors before
the prescription of an OC is not cost-effective. In addition, it would deprive a large number of women of the safest method of
contraception.

Introduction

Delaying pregnancies in young girls who are at increased risk of health problems from early childbearing, are
important health benefit of family planning [1-3]. About 214 million women of reproductive age in developing
regions have an unmet need for contraception [4]. Most women use oral contraceptives (OCs) as a method for
birth control and rarely use them for other reasons such as acne and dysmenorrhea [5]. Since the introduction of
OC:s, their use has been associated with an increased risk of venous and arterial thrombosis. The risk of venous
thrombosis (VT) during low-dose OC use is a 3 to 6-fold increase compared with that of nonusers [1-3, 5].
Contraception is used to prevent pregnancy in different types; some are reversible, while others are permanent
[6]. Although hormonal contraceptives and intrauterine contraception devices are effective at preventing

Sarrar et al. Mediterr J Med Res. 2025; 2(4): 259-268. Page 259


https://orcid.org/0009-0008-7913-5931
mailto:sarrara.ali@gmail.com
https://orcid.org/0009-0002-1368-8919
mailto:a.rafeida@phar.misuratau.edu.ly
https://orcid.org/0009-0004-5375-4348
mailto:hassandoly195@gmail.com
https://orcid.org/0009-0003-9041-4863
mailto:waadswalem@gmail.com
http://creativecommons.org/licenses/by/4.0/

Mediterranean Journal of ISSN: 2789-1895 https://mrj.org.ly
Medical Research Mediterr J Med Res

pregnancy, consistent and correct use of a condom reduces the risk for HIV infection and other STDs [7]. The
most commonly prescribed pill is the combined hormonal pill with estrogen and progesterone [8, 9]. Less than
one woman out of 100 will become pregnant in the first year of use [10]. Most women take OCPs to prevent
pregnancy, but some use them for non-contraceptive reasons as menstrual-related disorders [11]. Strong
epidemiologic evidence supports a 50.0% reduction in the risk of endometrial cancer among women who have
used combined OCs. Combined OC decreases the risk of ovarian and colon cancer by about 25.0%; the longer
the duration of use, the greater the risk reduction, and some formulations even have indications for the treatment
of acne and hirsutism [10]. Progestogen negative feedback works at the hypothalamus to decrease the pulse
frequency of the gonadotropin-releasing hormone [6]. The progestogen negative feedback and lack of estrogen
positive feedback on LH secretion stop the mid-cycle LH surge with no follicle developed and no LH surge to
release the follicle, thus, ovulation is prevented [10]. The mechanism of progesterone’s ability to inhibit sperm
from penetrating through the cervix and upper genital tract is by making the cervical mucous unfriendly [10, 11].
Any formulation of a combined (COC) pill can be used, but the monophasic pills are the easiest to manipulate
[10]. It can be offered to women who have unprotected intercourse within 48 hours of initiating POP or missed a
pill where backup contraception or abstinence was advised [12]. Women who have a pre-existing cardiovascular
condition or who smoke should not use OCs. For the first six months, OC progestogens can impair glucose
metabolism in healthy women, so, women with diabetes mellitus might need to increase insulin intake to regulate
blood glucose levels within the desired range [13, 14]. OC pills can cause hypertension in healthy women and
exacerbate hypertension in women with pre-existing hypertension. The use increases the risk of venous
thrombotic events (VTE) during the first year of initiation. VTE risk increases with high ethinyl estradiol dose
and 3™ and 4™ generation progestin [6].

Venous and arterial thrombosis during OC use thrombosis is a frequently occurring serious side effect of combined
OCs. It has been known that OC use is associated with an increased risk of cardiovascular disease. The majority
of women who use OCs remain free of thrombotic events, but in combination with other acquired risk factors and
in women with genetic thrombophilic defects OC use will often trigger thrombosis [5, 15]. VT occurs as deep
vein thrombosis (DVT) of the leg and pulmonary embolism (PE). Although some patients with DVT have
symptoms indicative of PE, half of the patients have unequivocal evidence of asymptomatic PE [5]. Mortality is
higher for PE than for DVT because the diagnosis can be easily missed in previously healthy women [15]. Relative
risks for fatal PE associated with OC use were found to be the same for older formulations and currently available
combined OCs [5]. The first case-control study on VT reported a threefold increased risk in OC users which was
soon confirmed by other studies. Estrogens were found to be responsible for the increased risk of thrombosis but
certain discrepancies in the data already suggested that the dose of estrogen could not be the factor related to the
risk of thrombosis [5], estrogen can increase the levels of clotting factors within the blood. These factors make it
easier to clot and increase risk of DVT and PE [16]. The risk of VT disappears within three months after stopping
OCs; that is the risk is immediate, reversible and does not accumulate [15]. A strong association has been found
between cerebral sinus thrombosis and OC use and in synergy with factor Viciden and prothrombin 20210A [16].
The increased risk for third-generation OCs compared with OCs was found for cerebral venous sinus thrombosis
[17]. Hemorrhagic stroke is caused by an arterial rupture, and spasm or dissection of the blood vessels has been
associated with endogenous and exogenous sex hormones [18-21]. Smoking is a risk factor for arterial
cardiovascular disease in young women especially when there are other cardiovascular risk factors [22]. A study
involved 1214 participant divided into two groups showed higher thrombotic risk in women with a body mass
index (BMI) >30 who used OCPs vs women with a normal BMI who did not use OCPs [23]. As the absolute risk
of myocardial infarction is highly age dependent, OCs will have the most impact in older women. Another study
involving 4560 participants showed an increase risk when aged more than 30 years [24]. A study involved 3284
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participants divided into three group showed OCs increased the risk of VT 5-fold, and the risk of VT was
positively associated with COCs [25]. In contrast to the progress that has been made in understanding the genetic
contributions to VT, much still remains to be studied on the genetic base of arterial thrombosis. A major
complication in the study of gene-environment interaction for arterial disease is a chronic process of
atherosclerosis compounded by an acute thrombotic event, in contrast to VT, which is due to acute clot formation.
Consistent associations with arterial thrombotic disease have not been found [26]. Elevations of the procoagulant
factors decrease of the anticoagulant factors protein S and antithrombin are consistent effects of OCs on the
hemostatic system [27]. The underlying mechanisms are unknown, upon cessation coagulation parameters
returned to normal within three months [28]. A study involving 62 women showed, F XII was significantly
increased in the group that used COCs, which led to increased thrombotic risk [29].

Acquired Activated Protein C (APC) resistance is an impaired plasma anticoagulant response to APC in vitro,
after the discovery of inherited poor anticoagulant response to APC resistance as a risk factor for familial VT,
Factor Viciden is the most common cause of inherited APC. Acquired APC resistance without the presence of factor
VLeiden Was recognized in OC users and is the major epidemiologic observations explaining the increased risk in
OC users. Acquired APC resistance is best measured with an APC sensitivity assay based on the endogenous
thrombin potential, in which coagulation is initiated through the extrinsic pathway, which proved to be sensitive
to exogenous factors than the commonly used activated partial thromboplastin time-based test. Women who used
third-generation OCs had almost the same degree of APC resistance as carriers of factor Vieigen Without OC use.
Women with APC resistance related to factor Vieiden are most susceptible to acquired APC resistance associated
with OC use, probably due to a gene-environment interaction [29-31]. During OC use protein S and antithrombin
levels decrease, women with inherited antithrombin deficiency developed VT during OC use or pregnancies
earlier in life than women with inherited protein S deficiency. Antithrombin levels decrease more with gestodene-
containing OCs than with levonorgestrel-containing contraceptives. In a randomized controlled trial free and total
protein S from users of desogestrel-containing OCs were decreased more than from users of levonorgestrel-
containing OCs. APC resistance is higher in COCs with levonorgestrel than those with desogestrel and may be
affected by first-pass hepatic metabolism [30, 32]. Factors OCs induce changes in fibrinolytic parameters, but
changes in the fibrinolytic system have not been associated with VT. High levels of TAFI have been found to be
a mild risk factor for VT. Fibrinogen increases considerably during OC use, which may contribute to the increased
cardiovascular risk, possibly in particular to the risk of arterial disease. The rise of fibrinogen was dependent on
estrogen dose and smoking [33, 34]. Thus, as OC use is remarkably increased, this study aimed to investigate the
association of OC use with an increased risk of venous and arterial thrombosis in Libya.

Materials and methods

A total of 410 questionnaire papers were handed to the participants (women aged 18 to 49) of Gynecology clinics
in the city of Misrata, Libya during 2024 in order to determine the proportion of use of OCS, different types used,
their side effects and their association with thrombosis cases. The questionnaire contained nine questions. An
ethical approval was obtained from the University of Misrata, UoM-2024.

Results

In Figure 1, 157 answers were collected and the results were as follows: Have you ever used a contraceptive
showed that 71.7% of entries used a contraceptive, versus 28.3% of females who did not use a contraceptive. If
your previous answer is yes, what type of contraceptive is used showed that pills OCs are the most commonly
used contraceptives (49.0%), followed by condoms, and injections (both at 10.0%).
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Figure 1: The type of contraceptive used

In Figure 2, If you use an oral contraceptive, which of the following formulations has been used drosperinone
plus ethenyl estradiol was the most commonly used (42.0%), followed by levonorgestrel-containing drugs such
as Microval (19.3%), then cyproterone-ethenyl-estradiol-containing drugs such as Diane (12.9%). Finally,
norethisterone-containing drugs such as Primolut N are the least used (9.7%).
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Figure 2: The type of oral contraceptive used

The findings of the following: Was your use of oral contraceptives under specialized medical supervision?
Findings more than three quarters of the participants (78.0%) used OCs under specialized medical supervision,
compared to 22.0% of those who used the contraceptive randomly and without consulting a specialist doctor. This
indicates a high level of awareness among women about the need to take OCS under specialized medical
supervision. After taking an oral contraceptive, which of the following symptoms have you experienced? Figure
3 shows the results of the questionnaire showed that menstrual disorder is the most common side effect of COCs
(38.6%), followed by abdominal cramping (17.3%), then headaches (13.4%), and nausea was the least common
(11.5%).
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® Menstruation disorder = Nausea = Abdominal convulsion Headache = other
Figure 3: Side effects related to the use of oral contraceptives

Figure 4 shows the results of Have you ever had one of the following diseases: Cardiovascular disease, PE, the
results showed that most participants did not suffer from any previous diseases. But about a quarter of participants
suffered from cardiovascular disease or PE.
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Figure 4: Previous cardiovascular disease or pulmonary embolism

How old were you when you had a previous illness: Although most females did not have a previous thrombotic
disease, thrombotic disease often occurs in women older than 40 years (Figure 5).

M 26-40 years
B more than 40 years

M not suffer from any
diseas

Figure 5: The age of the previous illness
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If you have a previous illness, has your doctor changed the oral contraceptive? The results showed that the
clinician often switches the OC used in case of previous thrombosis, or in case of some side effects (Figure 6).

75%

= yes no I wasn't suffering
Figure 6: The response of the clinician to the reported illness

If you have any observations about oral contraceptives, please mention them: Observations varied as it emerged
that there were females who suffered from the side effects of OCs whcih caused them to lose hair, become
overweight, have poor eyesight, and experience stress. Conversely, it appeared that there were females who did
not suffer any side effects and used contraceptives comfortably. The questionnaire directed at females showed
that OCs are the most commonly used, and that contraceptives containing drospirenone plus ethenyl estradiol
such as Yasmine are the most commonly used followed by levonorgestrel such as Microval. Most women used
the OCs under specialized medical supervision. However, many women who used OCs faced multiple side effects,
most notably abdominal cramping and menstrual disorders. The results also showed that many women suffered
from previous vascular diseases, most notably CVDs and obstructive pulmonary diseases, which often appeared
at an age of more than 40 years. When there are curd diseases, the physician often resorts to replacing the drugs
which are often oral combined contraceptives.

Discussion

Oral contraceptives are the most commonly used and consist of several mono or composite formulations. But
OCs possess many side effects that often reduce their use. OCs increase the incidence of thrombocytosis, this
percentage increases if a woman has previous thrombocytopenia, so the physician may resort to replacing the
type of OC. The use of contraceptives was common as this study shows 71.7% of entries used a contraceptive
versus 28.3% of females who did not use a contraceptive, which correlates with the previous publications in this
field. The findings were compatible with the previously published studies, which suggest that the most used type
of contraception is OCs at 50.0%. There are several types of contraceptive pills that have been officially labeled
because they have shown reliability in preventing conception from occurring, and among those OCs we found
that COCs (brand name Yasmin) were the most commonly used at 42.0% [35]. The most commonly experienced
symptoms or side effects of COCs were menstrual disorder (38.6%), followed by abdominal cramping (17.3%).
15.4% of the participants suffered from cardiovascular disease and around 9.7% PE. Other observations variable
and included: loss of hair, overweight, poor eyesight and stress. On the other hand, it appeared that there were
females who did not suffer any side effects and used contraceptives comfortably. Combined OCs containing
ethinylestradiol and a progesterone are associated with an increased risk of VTE. This association is considered
to be related to COC induced changes in coagulation, anticoagulation and fibrinolysis in a prothrombotic
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direction, which alter the hemostatic balance. These changes have more impact in women who are already at
increased risk of VTE, for instance because of pre-existing hereditary thrombophilia. The risk of VTE occurring
with estrogen and third-generation progestins in combination preparations increases the extent of adverse
hemostatic changes and the associated risk of thrombosis and thus should not be the first choice for new users.
Routine screening of all women for genetic risk factors before prescription of an OC is not cost effective. In
addition, it would deprive a large number of women of the safest method of contraception because a growing
number of genetic risk factors for VT have been discovered. Moreover, it would prevent a small number of deaths
due to PE. In patients with a previous VTE, myocardial infarction, stroke, or peripheral arterial occlusive disease,
OCs should not be used except for women receiving anticoagulation therapy or having specific individual
circumstances, since all monophasic combined OCs are equally effective for birth control, the safest brand should
be chosen. Previous studies have shown that the relative risk of VT is elevated by OC use in young users and
COCs and third-generation of progesterone led to higher risks of VT than second generation OC [36]. Among
young women, VT is more common than arterial disease, formulations with low-dose ethinyl estradiol and a
second-generation (levonorgestrel) progestagen should, therefore, be preferred to minimize the risk of VT. The
effect of age should be taken into account, and conventional risk factors for cardiovascular disease should be
identified in individual women before prescription of OCs. The risk of cardiovascular disease increases
exponentially in older age, especially in combination with other risk factors [37]. Therefore, women over 35 years
and women with a genetic defect should be informed about alternative methods of contraception before
prescription of OCs and special attention should be given to conventional risk factors. OC use should not be
discouraged in all women with familial thrombophilia, as the risk of an unplanned pregnancy brings an increased
risk of thrombosis, which may be higher than that during OC use. It is most important to make these diagnostic
work-up in case of complaints [38]. There is significant decrease in total protein and globulin levels in the women
serum used pregestational agents in comparison with control group, because of the longtime using to
pregestational agents cause a decrease in the total protein and reduction of some amino acid in plasma and
globulin. There is increase in lipids levels in the women serum used pregestational agents in comparison with
control group [39]. In general, contraceptives containing the progestins norethindrone, norgestrel, or
levonorgestrel have the strongest androgenic effects and have the biggest potential to trigger hair loss
[1]. Effectiveness of hormonal contraceptives may be related to metabolic changes in obesity or to greater BMI
or body fat. Hormonal contraceptives include OCs, injectable, implants, hormonal intrauterine contraception
(IUC), the transdermal patch, and the vaginal ring. Given the prevalence of overweight and obesity, the public
health impact of any effect on contraceptive efficacy could be substantial [40-44].

Conclusion: Current available OCs increased markedly the thrombosis risk, the highest risk of venous thrombosis
was found in high doses of estrogen. VT is a more common disease than arterial thrombosis, in the younger age
groups, but arterial events are slightly more frequently lethal. The relative risk is about fourfold increased for
venous and twofold increased for arterial thrombosis. The risk of VT in OC users is high in women with genetic
risk factors for thrombosis, and the risk of arterial thrombosis is high in women with classical cardiovascular risk
factors. VTE recurs in about a third of surviving patients within the next decade. The small but definite increased
risk of venous and arterial thrombosis indicates that a history of a thrombotic event is a contraindication to using
OCs and hormone replacement therapy. Although the absolute risk of a thrombotic event during OC use is low,
the reduction of known risk factors for cardiovascular disease, in smoking and hypertension, should be stressed.
All patients with a previous arterial thrombotic event should be monitored periodically for optimal management
of conventional risk factors.
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